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U. S. DEPARTMENT OF AGRICULTURE.

Scientific Bureaus and Divisions.

Weather Bureau WillisL. Moore, Chief.

Bureau of Animal [ndustry -A. D. Melvin, Chief.

Bureau of Plant Industry—B. T. Galloway, Chief.

Forest Service —Gilford Pinchot, Forester.

Bureau of Soils—Milton Whitney, Chief.

Bureau of Chemistry—II. W. Wiley, Chemist.

Bureau of Statistics—V. H. Olmsted, Statistician.

Bureau of Entomology—L. O. Howard, Entomologist.

Bureau of Biological Survey—C. Hart Merriam, Chief

Office of Experiment Stations—A. C. True, Director.

THE AGRICULTURAL EXPERIMENT STATIONS.

Alabama—
College Station: Auburn; .J. F. Duggar.a

Canebrake station: Uniontown; J. M. Riche-

sons

Tuskegee Station: Tuskegee; G.* W. Carver.a

A i \>k a Sitka: C. C. Georgeson.c

Arizona- Tin-sun: R. n. Foi be

Arkansas FayeUeville. W. <;. Vincenheller's

California Berkeley. E. J. Wickson.d

Colorado Fori Colhns: L. G. Carpenters

Connecticut—
State Station: New Haven; E. H. Jenkinss

Storrs Station: Storrs, L A.Clintons

Delaware Newark; —

s

Florida Laki City: P. II. Rolfss

Georgia Experiment. R J. Reddings

Hawaii
Federal Station: Honolulu; J. <'.. Smith.

c

,r Planters' Station. Honolulu; C. F.

Kekart a

Ii>Aii<) Moscow. II T. Frenchs

Illinois Urbana. E Davenports

Indian \ Lafayette. A. Gosss
Iowa .', C F Curtisa a

Kansas Manhattan. J T Willards

KiMTiK'i Lexington. M. A. Scovells

Louisiana

State Station: Baton Rougt .

.

Sugar Station: New Orleans;\W. R. Dodsons
N'orlh La. Station. Calhoun}

Maine Orono. C. i> Woods."

Maryland College Park. H .1 Pattersons

Massai husetts- Amherst. Wm. P. Brooks"
,Mn iiican Agricultural College: C. D. Smiths

Minnesota—St. Anthony Park, St. Paul: W. M.

Liggett.

a

Mississippi—Agricultural College: W. L. Hutch-

insons

Missouri—
College Station: Columbia; II. J. Waterss
Fruit Station: Mountain Grove; Paul Evans. a

Montana- Bozeman: F. B. I. infields

Nebraska—Lincoln: E. A. Burnett."

Nevada—Reno: J. E. Stubbss
New Hampshire—Durham. W'. D. Gibbss
New Jersey—New Brunswick: E. B. Voorheess

New Mexico Mesilla Park. Luther Fosters

New York—
State Station: Genera; W. II. Jordans
Cornell Station: Ithaca; L. II. Bailey a

North Carolina—Raleigh: B. W Kilgores

North Dakota Agricultural College. J. IL

Worst."

Ohio - Wooster. C. E Thornes
Oklahoma Stillwater. John Fields."

Oregon— Corvailis. J. Withycombes
Pennsylvania State College. H. P Armsbys
Porto Rico— Mayague z. I). W. Mays
Rhode Island Kingston. II J Wheeler."

South Carolina— Clemson College: J. N. Harper.*

South Dakota Brookings: J. W. Wilsons
Tennessee— Enjoxrille. II. A. Morgans
Texas— College Station. John A. Craigs

Utah Logan. P. A. Yoders
Vermont—Burlington: J L. Hillss

Virginia—Biacksburg. A. M. Soules

Washington—Pullman: E. A. Bryans
West Virginia— Morgantown; J. H. Stewarts
Wisconsin— Madison: W. A. Henrys
Wyoming—Laramie: B. C. Buffums

" Director. 'Assistant director. Special agent in charge. dActing director.



EXPERIMENT STATION RECORD.
Editor: E. W. ALLEN, Ph. I).. Assistant Director.

EDITOR] \i. DEP \l: IMI'.NTS.

Meteorology, Soils, and Fertilizers \V. II. Beal.

Agricultural Botanj and Vegetable Pathology W. II. Evans, Ph. I).

Field Crops J. I. Sun LTE.

Horticulture and Forestry C. B. Smith.

Zootechny and Human Nutrition C. F. Lanowobtht, Ph. D.

Agrotechny, Dairy Farming, and Dairying— II. W. Lawson.

Agricultural ( bemistry -W. II. Beal, C. F. Langworthy, and II. W. Lawson.

Economic Zoology, Entomology, and Veterinary Medicine— E. V. Wilcox, Ph. I).

Rural Engineering—R. P. Teele.

Rural Economics B.C. Taylor, Ph. D.

Agricultural Education— I). J. Crosby.

EDITORIAL NOTES.

Land reelamat ion by drainage 1

The need of agricultural engineers I

Changes in the Record 5

A review of irrigation 105

Meeting of Agricultural Implement Manufacturers 109

Definite practical aim in experiment station work 209

The editing of stat ion publications L'l 1

The inauguration of President .lames 213

Cornell College of Agriculture and its new hoard of visitors 215

A review of the Department of Agriculture 313

An indorsement of additional appropriations for the experiment stations 316

The eradication of Texas fever 317

The Sixth International Live Stock Exposition 117

Educational influences of the exposil ion II s
-

Agricultural colleges and experiment stat ions at the exposil ion 420

Secondary agricultural instruction in California . 521

An institute of animal nutrition ."iL'3

( rovernment aid to agriculture in India 625

Development of agricultural experimentation and instruction in India i'p'_'7

The further endowment of experiment stations 725

Some changes since the passage of the Hatch Act 725

New responsibili! ies under the Adams Act 729

Elementary training for the productive industries 825

Progress in making the nitrogen <>f the air available f<> agriculture 827

A conception of agricultural research 929

Hon. B.C. Adams, deceased 1029

The agricultural appropriation act . 1906 7 1030

Inspection duties of the I*. S. Department <>f Agriculture 1033

Second session of the Graduate School of Agriculture 1129

in



IV EXPERIMENT STATION RECORD.

SPECIAL ARTICLES.

Convention of Association of American Agricultural Colleges and Experiment Sta- Page.

tions 321

Convention of Association of Official Agricultural ( bemists, 1905, H. W. Lawson.

.

423

New horticultural building al the Massachusetts Agricultural College 630

STATION PUBLICATIONS ABSTRACTED.

Ai.akam \ ( ANEBB \ki: STATION:

Bulletin 23, January, 1906 1060

Alab wi \ ( ollege Station :

Bulletin 131, February, L905 U50

1 32 . A] >ri 1, 1905 471

L33, i >ecember, 1905. 907

134, 1 tecember, L905 965

Eighteenth Annual Report, 1905 923

Alabama 'I i SKEGEE STATION:

Bulletin C, April. L905 16

7, September, 1905 455

8, January, L906 856

Alaska Stations:

Bulletin 2, November 15, 1905 863

Aki/o.n \ STATION :

Bulletin 50, May 30, 1905 278

51 . June 30, L905 . 457, 463, 466, 467, 480, 490

Sixteenth Annual Report , 1905 1058, 1066, 1078, 1091, 1121

Arkansas Station:

Bullet in 85, L904 280

86, L905 229,251,253

87,1905 594

88, 1905 575

89, L906 858

90, L906 884

91,1906 973

Eighteenth Annual Report, 1905 604

( \i ii ok ma Stattqn:

Bulletin 165, January, 1905 36,48

166, April, 1905 163

167, April, 1905 183

168, May, 1905 474

169, May, 1905 10G3

170, June, 1905 10S9

171, June 30, 1905 1051

172, January. 1906 1081

L73, D b r 31, 1905 1051

174, January I, 1906 1110

175, January ,1906 1082

176, January 30, 1906 1065
177, February, 1906 1187

Circular 13, March, L905. . q.qq

1 1, March, L905 991



PUBLICATIONS ABSTRACTED.

California Station—Continued.

Circular 1 5, Augusl ,1905 1022

Hi, November, L905

17, January, L906 11)22

18, February, L906 944

Colorado Station:

Bulletin 96, February, 1905 11

97, February, 1905

98, March, 1905

99, March, 1905 229

101, April, 1905 177

102, August, 1905 I'.H

103, October, 1905 752

101. November, 1905 7(15

105, November, 1905 780

106, December, 1905 Mil

Fourteenth Annual Report, 1901 1117, L169, 1201

Connecticut State Station:

Bullet in 149, June, 1905 1 :5s

150, June, 1905 136

151, June, 1905 163

152, January, 1906 857

153, March, 1906 992

Twenty-eighth Annual Report, 1904, pt. 4 L53, L56

5.. 114,138,141,145, 169, 179, 1M, L90, L98

Twenty-ninth Annual Report, 1905, pt. 1 846, 923

2 1097

3 1100

Connecticut Storrs Station:

Bulletin 35, April, 1905 79

36, June, 1905 388

37, June, 1905 ._ 398

38, January, 1906 899

39, January, 1906 896

40, April, 1906 1185

Delaware Station:

Bulletin 70, March 30, 1905 17

71

,

August, 1905 588

72, January 20, 1906 994

73, February 1, 1906 995

74, March 1, 1906 992

Florida Station:

Bulletin 78, March, 1905 132

79, April, 1905 479

80, April, 1905 489

81, August, 1905 539

, 82, December, 1905 1 1 51

83, February, 1906 1154

84, March, 1906 1155

85, March, 1906 1
1

"
s

Annual Report, 1903 1201

1904 1201



VI EXPERIMENT STATION RECORD,

GEORGIA Station: PaSe -

Bullel in 68, Augusi . L905 - : - - 466

69, November, L905 1°60

70, I )ecember, L905 - 1061

71, December; L905 1049

Eighteenth Annual Report, L905 819

Hawaii Station:

Bulletin 9,1905 767

L0, 1905 785

ii, 1906 H60

L2, L906 H55

L3, 1906 1177

Hawaiian Sdqab Planters' Station:

J)i\isi(ni of Agriculture and Chemistry

—

Bullet in 12, March 6, 1905. - - 761

1 3, May 4, 1905 - 135

1 1. May 26, L905 359

1.-. Augusi 2, 11105 360

Division «>f Entomology

Bulletin 1, pts. 1 1, May-September, 1905 - 477

5-8, November, 1905-January, 190G. 1 783

9, 10, int reduction, February-May, 1906 1092

Division of Pathology and Physiology

—

Bullet in 1 , March 23, 1905 - 778

2, October 12, 1905 778

3, October 20, 1905 778

Annual Report , 1905 763, 819

Idaho Station:

Bulletin 48, May. 1905 387

49, May, 1905 337, 342

50, September, 1905 709

51, September, 1905 643

52, January, L906 982

:,:;. January, L906 982

Circular 1. 1905 337

Annual Report, 1905 1042,1060,1069,1076,1121

Illinois Station:

Bulletin UK), March, 1905 26

101. April, 1905 24,71

102. June, 1 '.105 302

L03, August, 1905 385

101. October, KM).-) 677

1 ( »:.. Februa ry, 1 '.toe, 969

106, February, L906 1093

Circular 90, April. 1 905 587

91, April. 1905 583

92, May. L905 584

93, July, 1005 395

94, July, L905 384

95, July, L905 395

96, July, L905 356

07. August, 1905 361



PUBLICATIONS A US T II A I T E I ).

Illinois Station—Continued

.

Circular 98, September, L905

(i!). October, L905

LOO, October, L905

101, January, 1906 857

Seventeenth Annual Report, 1904 L201

Eighteenth Annual Report , 1905 71.",

[ndiana Station :

Bulletin L06, May, 1905 L9

107 July, L905... Ill

108, July, 1905 :;^7

10!». November, L905

110, January, 1906 857

111, March,"1906 L076

Eighteenth Annual Report, 1905 1066, 1121

Iowa Station:

Bulletin 77 (revised edition), December, 1905 7~>t'>

81, April, 1905 277

82 , M a v . 1 905 225

83, July, 1905 1 233

84, August, 1905 374

85, April, 1906 - - 1 109

Kansas Station:

Bulletin 128, December, 1904 115, 129, 147, 159, 170, 191-5
. 198

129, December, 1904 265

130, April, 1905 794

131, April, 1905 - 803

132, January, 1906 1101

133, February, 1906 L148

Eighteenth Annual Report, 1905 105(1. L119, 1121

Kentucky Station:

Bulletin 117. December 31, 1904 .-.If.

lis, March 1, 1905 356

119. April 15, 1905 380

120. May. 1905 1171

121. August, 1905 1143

122. December; 1905 11 19

Fourteenth Annual Report, 1901 10 11. 10 12. 1121

Fifteenth Annual Report . 1902 1041 . 10 12. 1 122

Louisiana Stations:

Bulletin SO (second series) •"> 17

81 (second series) 365

82 (second series) 1" 1

83 (second series) lo'>

si (second series). October, 1905 592

85 (second series), March. 1906 1190

Geological Survey Bulletin 1,1905 738

2, 1905 814

3, 1905 598

Seventeenth Annual Report, 1!K) 1
112

Eighteenth Annual Report. 1905 1056, L070, 1122



VIII EXPERIMENT STATION RECORD.

Maine Station: Page.

Bulletin 1 13, February, 1905 26, 34

114, March, 1905 19

115, April, 1905 63, 64

116, May, 1905 - 270

1 17, July, 1905 - 388

118, July, 1905 482

119, October, 1905 685

120, December, 1905 746

121, December, 1905. - 785

122, December, 1905 972

123, December, 1905
(

994

124, December, 1905 '. 1042, 1122

125, Februa ry, 1906 1066

126, February, 1906 10.50, 1058, 1059, 1063, 1068, 1080, 1102

127, March , 1 906 - 1051

128, March, 1900 1156

129, April, 1906 1178

Twenl ieth Annual Report, 1904 1201

Twenty-first Annual Report, 1905 1201

Maryland Station:

Bulletin KM). March, 1905 124

101

,

April, 1905 160

102, May, 1905 181

103, June, 1905. 245

104, July, 1905 395

105, August, 1905 574

106, September, 1905 658

107, October, 1905 678

MAssAciirsETTS Station:

Bulletin 103. March, 1905 229

104, July, 1905 229

105, August, 1905 540, 556, 558

106, September, 1905 581

107, December, 1905 1143

108, January, 1906 1178

109, March .1906 1143

Meteorological Bulletins 197-198, May-June, 1905 .- 115

199-200, July-August, 1905 337

201-202, September-October, 1905 440

203-204, November-December, 1905 637

205-206, January-February, 1906 835

207-208, March- April, 1906 1043

Index Number (State Station, 1883-1894), 1905 716
Seventeenth Annual Report, 1904 221,

229, 234, 247, 255, 259, 265, 274, 279, 283, 286, 307

Michigan Station:

Bull, 'tin 221. May, 1905 133

225, June, L905 - 354

220. June, 1905 412

227, June, 1905 354

228, June, 1905 494

229, June, 1905 496



PUBLICATIONS ABSTRACTED. IX

Michigan Station—Continued.

Bulletin 230, June, 1905 171

231, June, 1905 537

232, July, 1905 539

233, December, 1905 990

234, February, 1906 KM).",

235, February, 1906 1117

Special Bullet in 30, April, 1905 , 37

3 1
, April, 1905 22, 35

32, May, 1905 382

33, June, 1905 196

34, March, 1906 L060

Eighteenth Annual Report, 1905 L043, 1 1 22

Minnesota Station:

Bulletin 91 , October, 1904 69

92, May, 1905 - - 681

93, December, 1905 989

Twelfth Annual Report, 1904 604

Mississippi Station :

Bulletin 85, October, 1904 317

87, January, 1905 1055, 1066, 1 1 22

88, January
t
1905 L056

89, January, 1905 - 6-40

90, August, 1905 - 679

91, September, 1905 . 651

92, August, 1905 - - - - 1 1 79

93, September, 1905 1 157

Seventeenth Annual Report, 1904. . 235, 236, 239, 265, 277, 278, 282, 285, 292, 296, 307

Missouri Station:

Bulletin 66, December, 1904 1111

67, April, 1905 - - - 1181

68, July, 1905 1182, 1185

69, Octob?r, 1905 1164

70, December, 1905 1144

Missouri Fruit Station:

Bulletin 13, December, 1905 '.-... 846

14, January, 1906 882

Montana Station:

Bulletin 54, October, 1904 226

55, December. 1904 266

Eleventh Annual Report, 1904 440, 451, 454, 458, 463, 477. 487, 494, 506, 51

1

Nebraska Station:

Bulletin 88, May 9, 1905 49

89, June, 1905 246

90, November 25, 1905 688

91, December 5, 1905 657

Nevada Station:

Bulletin 58, March, 1905 158

59, June, 1905 - » '<'

New Hampshire Station:

Bulletin US, March, 1905 92

119, March, 1905. 44



X EXPERIMENT STATION RECORD,

New Hampshire Station—Continued. Page.

Bulletin 120, September, 1905 093

121

,

1 )ecember, 1905 992

122, February, 1900 992

123, February, 1900 955

124, March, 1906 1179

125, March, 1 900 . 1155

L26, April, 1900 1185

New Jersey Stations:

Bullet in 1 82, March 3, 1905 98

183, March 4, 1905 . 18

1M. March 28, 1905 275

is.",. May 1. 1905 . 276

L86, September 1, 1905 - 477

187, September 2, 1905 . 450

188, November 29, 1905 . 846

189, December 0, 1905 900

190, December 20, 1905 . 856, 900

191, December 30, 1905 .

.

864

192, March 2, 1906 970

193, March 11, 1906 1101

191. March 20, 1906 1094

Report upon Mosquitoes, 1904 56

Annual Report . 1904 342, 344, 347, 353, 363, 364, 378, 393, 394, 412

New Mexico Station:

Bulletin 54. March, 1905 '. 341

55, June, 1905 806

Fourteenth Annual Report, 1903 1201

New York Cornell Station:

Bulletin 226, March, 1905 119, 143

227, March, 1905 141

228, April, 1905 133

229, May, 1905 '_

.'

367

230, June, 1905 358

231, August, 1905 463, 467

232, August .1905 461

233, October, 1905 680

23 ! . January, 1906 786

235, January, 1906 7S4

230. February, 1906 _ 1083

237, March, 1906 1059

238, April, 1906 1149

Eighteenth Annual Report, 1905 924

New York State Station:

Bulletin 264, March, 1905 46

265, April, 1905 39, 41

266, April, 1905. . , 19

267, May, 1905 161, 162

268, September, 1905 490

269, October, 1905 558, 865

270, November, 1905 64S

271

,

December, 1905 796

272, December, 1905 847



PUBLICATIONS ABSTRACTED XI

New York State Station—Continued.

Bulletin 273, December, L905

274, December, 1905 «,-_>
\

275, April, 1906

276, April, 1906 .... n;lS

277

,

A
J

> i
•
i 1 , 1

(
. )( ) (

i

1 189, 1 190
Twenty-second Annual Report, 1903, pt. 2 ."i.".!), | |

.",7

Twenty-third Annual Report, 1904 1 [35, [201

North Carolina Station:

Bulletin 190, May, 1905 ;; I I

191, June, 1905 392

192, May, 1905 39 1

193, February, 1906

Twenty-seventh Annual Report, 1904 ill, 180,511

Xoktii Dakota Station:

Bulletin 64, March, 1905 23

65, April, 1905

66, August, 1905 II.;

67, December, 1905 636

68, February, 1906 1077

Fifteenth Annual Report, 1904, pt. 1 219,222.231). 238.

240, 241 , 243, 249, 260, 276, 277, 28 1, 302, ', M 17

2 270,291
Ohio Station:

Bulletin 151, June, 1904 l!),s

152 (Twenty-third Annual Report, 1904), June, 1904 4 10, 462, 51 1, 512

160, April, 1905 267

161, April, 1905 245

162, May, 1905 502

163 (Twenty-fourth Annual Report, 1905), June, 1905 638, 715, 710

164, July, 1905 07-".

^ '

165, August, 1905 000

166, September, 1905 00 I

167, October, 1905 '.'II

168, December, 1905 15

169, January, 1906 993

170, February, 1906 1158

Circular 42, September 14, 1905 548

43, October 10, 1905 548

44, November 10, 1905 1022

45, December 1, 1905 963

46, December 5, 1905 903

47, December 9, 1905 963

48, January 2, 1906 1201

49, February 1, 1906 1148

50, February 2, 1906 115'.)

51, February 28, 1906 1101

52, March 1, 1906 L169

53, March 28, 1906 1150

51, April 14, 1906 1111

Oklahoma Station :

Bulletin 65, June, 1905 361

66, June, 1905

67, June, 1905 339



XII EXPERIMENT STATION RECORDo

Oklahoma Station—Continued. Page.

Bulletin 68, December, 1905 647, 648

69, December, 1905 664

70, April, 1906 1062

Circular 5. March, 1906 . - 1193

Fourteenth Annual Report, 1905 441, 454, 479, 512

Oregon Station:

Bulletin 82, November, 1904 - - - 41

83, December, 1904 79

84, March, 1905 - - 69

85, March, 1905 . - 65

86, April, 1905 - - - 90

87, January, 1906 - - 971

88, March, 1906 - 993

Pennsylvania Station :

Bulletin 71 , May, 1905 - 380

72, July, 1 905 - - 552

73, September, 1905 .- - 586

74, October, 1905 794

75, December, 1905 - 901

76, February, 1906 . 1057

Annual Report, 1904 219,

220, 222, 229, 241, 245, 254, 264, 270, 272, 275, 276, 279, 285, 307

Porto Rico Station:

Bulletin 5, December, 1904 32

5 (Spanish edition), 1905 552

6, April, 1905 246

Rhode Island Station:

Bulletin 104, February, 1 905 232

104, February, 1905, Appendix 307

105, April, 1905 276

106, May, 1905 345

107, June, 1905 464

1 OS, July, 1905 451

109, October, 1905 743

110, November, 1905 746

111, February, 1906 1063

Eighteenth Annual Report, 1905 S35, 842, 844, 847, 858, 861, 880, 924

South Carolina Station:

Bulletin 95, March, 1905 905

96, February, 1905 146

97, February, 1905 122

98, February, 1905 122

99, February, 1905 122

100, February, 1905 123

101

,

March. 1905 12g
102, March, 1905 122

103, April, 1905 131

104, March, 1905 122

105, March, 1905 122

106, March, 1905 122

107, April, 1905 122

108, April, 1905 122



PUBLICATIONS ABSTRACTED. XIII

South Carolina Station Co tinued.

BulletiD 109, May, 1905.

110, April. 1905 \r,\

111, April, 1905 151

112, May, L905 151

113, May. 1905 451

114, May. 1905 913

115, May. L905 746

116, October, 1905 77s

117, December, 1005 798

South Dakota Station:

Bulletin 02. April, 1005 269

93, May. 1005 253

0!..January. L906 1059

95, February, 1906 1118

Annual Report, 1005 544, 596, 605

Tennessee Station:

Bulletin, Vol. XVIII. No. I.January, 1905 189

2, September, 1005 665

Seventeenth Annual Report, 1C04 Mis

Texas Station:

Bulletin 7(3, November, 1904 894

77. December, 1004 25

1

Utah Station:

Bulletin 02, February, 1005 300

Circular 3. April. 1905 239

4. April, 1005 209

Vermont Station:

Bulletin 100, September, 1004 1 69

110, December, 1004 170

111, February, 1005 307

112, April, 1005 230

113, April, 1005 268

114, April, K05 2!2

115, May, 1905 202

116, June, 1905 - . - 230

1 17, October, L905 1 102

118, December, 1005 1 102

110, February, 1 906 1 122

120, March, 1906. 1074

121, March, WW 1051

122, April, 1000 - - 1078

Special Bulletin, April, 1006 1094

Seventeenth Annua! Report, 1004 CIO. 221 . 21 1 . 2 10. 261, 267, 284, 285, 'M >7

Eighteenth Annual Report, 1905 1038, 1041, L067,

1068, 1060, 1071, 1077, 1070. L080, 1088, 1 105, 1100. 1107, 1108, 1122

Virginia Station:

Bulletin 154, April, 1005 857

155, May, 1005 836, 864

156, July. 1005 900

September, 1005 895

1.58, November, 1005 910

159, January, 1000

Annual Report, 1005 854, 924



XIV EXPERIMENT STATION RECORD.

Washington Station: Page.

Bulletin 67, 1905 « 220,280

68, 1905 . 266

69, 1905 267

70, 1905 264

West Virginia Station:

Bulletin 94, December, 1904 263

95, December 31, 1904 230

96, June 30, 1905 373

97, December 31, 1905 1051

Report of Nursery Inspection, Jtc, 1901-2 679

1903-4 1091

1904-5 1091

Wisconsin Station:

Bulletin 121, February, 1905 25

122, April, 1905 19, 64

123, April, 1905 31

124, April, 1905 32

125, April, 1905 195

126, June, 1905 187

127, August, 1905 492

128, September, 1905 498

129, September, 1905 497

130, December, 1905 891, 892

131

,

December, 1905 903

132, December, 1905 1186

133, February, 1906 1190

134, April, 1906 1144, 1179

Wyoming Station:

Bulletin 64, February, 1905 68

65, May, 1905 240

66, June, 1905 299

67, August, 1905 706

68, October, 1905 689

Fifteenth Annual Report, 1905 1133, 1136, 1179, 1180, 1202

UNITED STATES DEPARTMENT OF AGRICULTURE PUBLICATIONS
ABSTRACTED.

Annual Reports, 1905 923

Circular 14 547

15 964
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Public interest in the reclamation of land for agricultural purposes

has become quite generally aroused. It is one of the topics upper

most i" connection with the settlement of the newer portions of the

country, and represents one of the most prominent features of agri-

cultural development. Its most familiar form is reclamation by irri-

gation, which has already greatly extended the area of agricultural

production, and is rapidly spreading under the influence of Federal and

private enterprise. Another form closely allied to it is the extension

of dry-land or arid farming, carried on with crops which, tinder

improved cultural methods, can he grown with a minimum of arti-

ficially supplied water, or with the natural rainfall of tin 4 country.

Extensive areas are being brought under cultivation in this way which

were formerly considered unadapted to farming and practically useless

except for grazing.

There is another class of reclamation work whose practicability has

largely been lost sight of in the rush for new lands, hut which is hound

to increase in importance and magnitude as the public mind becomes

aroused to its possibilities. This is reclamation by drainage. It

embraces tracts which, owing either to natural or artificial conditions,

have been rendered practically waste land or unsuitable for cultivation

except in favorable seasons. Large areas of such land await the

development of the drainage engineer north, south, east, and west.

These areas are not confined to any section, hut are found at the coast,

along river courses, in the level countries of the Middle West, and in

the arid and semiarid regions of the West. Some of the land has

been under cultivation and abandoned, while other has remained in a

wild state and received no attention because of the supposed difficulties

it presented.

The area involved i> sufficient to make this phase of reclamation

second to none in importance. I n many cases these lands lie at the

very gates of the eastern markets, and can be reclaimed at far less cost

than new lands can be brought under irrigation. It is estimated that

there are about one hundred million acres now unproductive which can

1
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be reclaimed through dikes and drains. This if reclaimed would have

a productive capacity equal to four times that of the State of Illinois,

and would considerably exceed the probable area which can be reclaimed

by irrigation, the extent of which appears to be diminishing with later

estimates. Indeed, considerable of this land lies within the irrigated

area, and its present condition has come about as a result of irrigation.

According to a recent report of this Office, " there is scarcely an irri-

gated valley in the State of Utah which has been cultivated for a term

of years in which some of the best land has not become too wet for

cultivation and abandoned, or from which only uncertain crops of

inferior value are now obtained."

Similar conditions exist throughout the irrigated districts. In those

regions, therefore, irrigation and drainage necessarily go hand in hand.

Either through the leakage of canals or through lavish use of water

by irrigators, many thousand acres have become bogs and marshes by

the accumulation of surplus and seepage waters. The rise of the soil

water tends to drown out the roots of trees and plants, and the seepage

water, passing down from canals and overflowed fields, carries with it

the soluble salts of the soil, becoming more and more concentrated

until an alkalied condition is produced.

The drainage problems of irrigated districts are not the same as

those of the eastern part of the United States, but involve many new
and complicated questions. The quantity of water to be removed can

not be estimated with the same accuracy as where merely the rainfall

is to be removed, for the source of the water supply is often obscure.

It is impossible, without a preliminary study of conditions, to give

reliable advice to farmers as to how they can restore their damaged
fields. The rapidity with which the soil water rises when irrigation

begins must be known in order to fix the capacity of drains, and the

sources of the accumulated water must be ascertained to determine

whether relief can be had Iry intercepting ditches, or whether a system

of open or under drains is required.

But it is in the East that reclamation })j drainage finds its greatest

possibilities, owing both to the value of the reclaimed land and its

proximity to markets. Here extensive areas are to be found which

have either never been brought under cultivation, owing to their water-

logged condition, or have been seriously injured and often abandoned

by reason of overflow and conditions which have been brought about

artificially. Such conditions are found along the whole Atlantic

coast, and extend to the Gulf States as far west as Texas. In south-

ern Louisiana and southern Texas are vast areas of land which there

has either been no attempt to utilize, or has given discouraging results

under cultivation, owing to the nearness of the water table to the sur-

face. Such land, although located under climatic conditions which are
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very advantageous to production, can be purchased at a l<»w price

much lower in fact than land remote from market- and involving con-

stant expense for water supply.

The everglades of southern Florida are attracting attention on

account of their ability, under proper drainage and management, to

produce subtropical fruits and vegetables for the northern markets.

Large amounts of money have been expended in drainage works to

lower the water alone- the border of the glades sufficiently to grow
vegetables during the winter season, this land being mostly under
water the remainder of the year. It seems likely that the area avail-

able for this purpose can be extended by the use of dikes and pump
ing, hut this presents experimental features and its extension would

ultimately involve large problems in drainage engineering.

It is estimated that there are 300,000 acres of marsh land in Wis-

consin which at present have little or no value. This land i> to a con

siderable extent of a moss-peat character, and its reclamation therefore

requires somewhat different methods of treatment from that of ordi-

nary swamp land. Such lands in other places have frequently not

responded to ordinary methods of drainage, and special method- have

had to he devised. In Sweden, for example, it is reported that more
money has been wasted upon the drainage of moss-peat land- than

upon any other improvements attempted, hut a new system has at

length been devised which is successful.

Another class of reclamation by drainage is that alone- the Illinois

River. Here levee districts have been organized to reclaim about

74,000 acres of land, the drainage water being lifted over the levees

by pumps when the river is high. In some of these districts the

expenses for ditches, levees, and pumps have amounted to as much as

5514 an acre, and the cost of pumping has been as highas$l per acre in

some years. But even this is insignificant in comparison with the

expense of irrigation. Many of these reclamation works have failed

in recent years owing to faulty and ill-advised construction.

Although farm drainage has lone- been practiced asoneof the impor-

tant aids to increased production, the drainage of large areas calls for

expert advice in solving both the legal and engineering problems. It

is now recognized that in many localities much drainage work has been
poorly done, and that more scientific and thorough methods are

required in draining land for the more intensive cultivation demanded
on high-priced land.

In other words, in this as in other lines of agricultural development,
systematic investigation and tin 4 services of expert- are required to

furnish a safe basis for large enterprises, and to work out the special

problems presented by different sets of conditions. The Held is one

of immense possibilities, viewed either from the standpoint of recla-

mation or of the important agricultural problems presented.
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During the past year or two studies of drainage projects of various

kinds on a quite extensive scale have been made under the direction of

the Irrigation Investigations of this Office, and the scope of this work

is now being enlarged. These studies and the data collected have

thrown considerable light upon the cost of reclamation by drainage

under various conditions, the causes of failures, and the best methods

of procedure; and they have also attracted attention to the feasibility

and advantages of such reclamation. They have made it quite appar-

ent that the problems of drainage where large areas are involved are far

from being thoroughly worked out, and that this held presents as impor-

tant and promising a one for investigation as an}^ branch of engineering.

In man}T States it lies at the very foundation of future agricultural

development, and in other sections it is already a very present need,

upon which depends the continued maintenance of lands iioav under

cultivation.

While these problems of land reclamation b}^ drainage, diking, etc.,

are largely in the domain of engineering, the}' are agricultural in their

relationships and applications. The planning and inauguration of

such work calls for some agricultural knowledge. The man with an

agricultural outlook, who knows in a general way the methods and

needs of different kinds of farming, has a distinct advantage over the

man trained merety as an engineer; and, moreover, such a man can see

the problems of a section, the possibility of remedying them, and the

practicability of such an undertaking. In development work of this

sort, the ability to see the problems and the possibilities of a section

are of prime importance to both the projector and the investigator.

What is needed, therefore, is a class of men who combine engineer-

ing training with a thorough knowledge of agricultural conditions and

an understanding of the practical requirements of farm life. Such

men are to be found in Europe, where agricultural engineers are a rec-

ognized branch of the profession. The establishment of this work in

the Department of Agriculture has brought together a number of this

class of engineers. In this way the solution of these special problems

is having the advantage of their combined special knowledge. The
reception this work has met with leaves no question as to the need for

it, and the results alread3T achieved show its practical value. Demands
for expert advice regarding drainage plans and for expert study of

unsolved problems are being received from all sections of the United

States, and are far in excess of the ability of the Office at present to

meet.

Engineering, like all professions, is being specialized. In this spe-

cialization there would seem clearly to be a field in this country for the

agricultural engineer. Such a man would combine with his technical

engineering knowledge a familiarity with agricultural methods, condi-
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lions, and requirements which would make him specially suited to

deal intelligently with enterprises of thai sort. Indeed, there is at

present no little difficulty in securing sufficienl men who bave the

special qualifications to undertake investigations in this field, and who
will be able to sec clearly the problems of a locality without special

supervision.

Agricultural engineering is now attracting more attention as a defi-

nite branch of agricultural science and practice. It embraces a suffi

ciently comprehensive Held to set it off as ;i department by itself, and

it is clearly within the scope of the agricultural college to develop

instruction in this branch, which is hound to become of increasing

importance. Moreover, the collegesof agriculture and mechanic arts

are peculiarly adapted to training men in this line, and they afford

facilities which are not to be had at the ordinary engineering school-.

The present interest and activity in investigation and reclamation work

of this sort, and the probabilities of development in the near future.

make the outlook for such specialists very good. The advantages

which men trained in agricultural engineering would possess would

soon come to be appreciated.

With the beginning of the seventeenth volume of the Record, the

classification of the abstract part has been slightly modified and several

new departments added. The changes in arrangement are made with

a view to conforming more closel}T to the classification of agriculture

and relating the pure to the applied science.

Rural engineering, which is rapidly growing in importance, has

been made a separate editorial department, and it is planned to materi-

ally strengthen the review in this line. Rural economics is receiving

more attention as a branch of agricultural instruction and investiga-

tion, and matters within its scope now go to make up a considerable

literature. As these writings are scattered through quite a variety of

periodicals, their review will be especially helpful to those interested in

following the progress in this relatively new department and showing
its relationships.

It has frequently been suggested that more attention be given in the

Record to matters relating to agricultural education. In the past

notes upon various phases of the movement have been presented from

time to time, but hereafter a review of the more important papers,

books, and other contributions which mark the progress of agricultural

instruction in its various grades will be maintained, and this material

will be brought together in a regular department of the Record.

It is hoped that these developments will make the journal a more

helpful review to its present readers, and possibly extend its usefulness

in new directions.
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AGRICULTURAL CHEMISTRY.

A contribution to the determination of phosphoric acid by the citrate

method, a hitherto overlooked source of error and a modification to avoid it,

V. Schenke (Landw. Vers. Stat., 62 {1905), No. IS, pp. 3-10).—This is an account

of comparative tests on bone meal, Thomas slag, and soils of Miircker's molybdic

method, the official citrate method of the German Association of Agricultural Exper-

iment Stations, and a modified citrate method in which the acid solution of the

material was neutralized with concentrated ammonia before the citrate solution and

magnesia mixture were added.

The results obtained by the modified citrate method agreed more closely with

those obtained by the molybdic method than was the case with the ordinary citrate

method. It is pointed out that the citrate method is a "compensation method" in

which the errors due to impurities of silica, lime salts, etc., are supposed to be bal-

anced by those due to solubility of the magnesium-ammonium phosphate precipitate

in ammonium citrate. The modified citrate method apparently gives a more perfect

balance in this respect, due to the fact that less ammonium citrate is used (50 to

64 cc. as against 100 cc. in the ordinary method).

On the determination of phosphoric acid in Thomas slag, F. Westhausser

{Ztschr. Analyt. Chem., 44 {1905), No. 3-4, pp. 187-191; abs. in Chem. Centbl., 190.',,

I, Xo. 19, j>. 1434).—Comparisons of the official method of the Association of German
Agricultural Experiment Stations, the original Kellner-Bottcher method, and of the

Kellner-Bottcher method using Hal lens ammonium citrate solution. The methods

proved very unreliable in case of substances like Wolter phosphate containing large

amounts of silica.

Phosphoric acid determination, F. Raschig (Ztschr. Angew. ('hem., IS (190-5),

Xo. 10, ])}>. 374-376).—A series of tests are reported to show that the amount of water

used in washing the magnesium-ammonium phosphate prior to its titration with

tenth-normal hydrochloric acid may with safety and advantage be reduced to 10 cc.

The details of manipulation in carrying out the method are described.

The Pemberton method of determining phosphoric acid, D. J. Hissink and
H. Van dee Waerden (Chem. Weekblad, 2 (1905), pp. 179-184; abs. in Chem. Centbl.,

1905, I, Xo. 16, pp. 1188, 1189).—A modification of the method insuring uniform

composition of the precipitate and fixed requirement of sodium hydroxid solution

for titration is described.

Quick methods for the determination of lime, potash, and phosphoric acid,

E. H. Schultze (Chem. Ztg., 39 (1905), Xo. 37, pp. 508, 509).—Titrimetric methods
for the determination of calcium oxid in calcareous substances and phosphoric acid

in phosphates, and a short method of determining potash as potassium platinic

chlorid are described.

Maercker-Biihring solution, Wagner's citrate magnesia mixture, and iron
citrate magnesia mixture, H. Svoboda (Chem. Ztg., 29 (1905), Xo. 33, pp. 453-

456).—A series of comparative tests of these mixtures with reference to the error due
to their solvent action on glass is reported.

6
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On the estimation of free acid and its relation to total acidity in super-
phosphate, .1. Obtersetzer ( Chem. Neiv8

}
91 (1905), No. 2872, p. 215).—The method

of using alizarin sulpl ic acid as an indicator in the determination of free acid in

superphosphates is briefly described.

The determination of perchlorates, M. DlTTRlCH and II. Bolleneach /'

Deut. Chem. Gesell., 88 (1905), pp. 751, 752; abs. in Jour. Chem. Soc. [London], 88

(1905), No. 510, 11. p. 281).—In the method proposed the perchlorates are reduced

to chlorids by fusion in sodium nitrite.

The determination of perchlorates and chlorates in sodium nitrate,

D. T» hernobajeff ( Chem. Ztg., 29\ 1905), No. 82, pp. 442,448). From investigations

which an- reported the author ivr mends thai chlorates and perchlorates be

determined together by Lemaitre's method of reduction with sodium sulphite, and
the chlorates be determined separately by reduction in the cold by means of iron

and Bulphuric acid according to Hendrixson's method.

Contribution to the analysis of nitrate of soda, R. Bensemann i Ztechr. Angew.

Chem., 18 (1905), No. 21, p. 816). A form of an old method based on reduction with

oxalic acid and fusion until carbonate is formed and nitrogen and chlorin are expelled

is described and comparisons of it with the Hamburg met hod are reported.

A new method of determining- magnesium carbonate in limestones, \Y. F.

Koppeschaar (Ztschr. Analyt. Chem., 44(1905), No. 8-4, pp. 184-187, figs. 8).—The
method described is based upon the fact that when limestone is dissolved in the least

possible amount of hydrochloric acid and the Lime precipitated as sulphate by adding
concentrated sulphuric acid the magnesia remains in solution. The filtrate there-

fore contains relatively a large amount of magnesia and a small amount of lime which
can be precipitated as calcium oxalate almost free from magnesia.

Notes on the determination of nitrous acid, especially by the Trommsdorff
method, H. Legler (Pharm. Cenlralhalle, 46 (1905), pp. 181-188; abs. in Chem.

Centbl., 1905, I. No. 14, P- 1048).— Precautions to be observed and apparatus to be

used in order to secure accurate results are described.

The electrolytic estimation of small amounts of arsenic, C. M \i and II.

Hurt (Ztschr. Untersuch. Nahr. u. Gemmmtl., 9 (1905), No. 4, pp. 198 199, Jig. 1).—
An improved method of estimating arsenic electrolytically is discussed.

The determination of boric acid, K. Windisch (Ztschr. Untersuch. Nahr. u.

GenussmU., 9 1 1905 ), No. //, pp. 641 -660).—This is a review of the different methods
which have been proposed for the determinate f boric acid, the foot-notes consti-

tutinga bibliography of the literatureof thissubject. Results obtained bythe author

with some of these methods are reported.

Gasometric determination of formaldehyde, < i. B. Frankforter and R. W1.-1

(Jour. Amer. Chem. Soc., 27 1 1905), No. 6, pp. 714 -719
t fig. 1).—This method is based

upon the fact that when potassium hydroxid is added to formaldehyde in the pres-

ence of hydrogen peroxid free hydrogen is liberated. The substitution of sodium
peroxid for hydrogen peroxid gave slightly higher results.

The detection of hydrogen peroxid in milk, Qtz (MUchw. Z< rUbl., 1 ( 1905 I, No.

4, pp. 175—178).—The author's experiments confirm the claims made for titanic and
vanadic acids as suitable reagents for the determination of hydrogen peroxid in milk.

The reaction may be obtained whether the milk is heated or not before the addition

of the hydrogen peroxid. The hydrogen peroxid may be detected for a much longer

period when the milk is heated before the preservative is added. An increase in

temperature hastens the decomposition of the hydrogen peroxid.

The determination of water in foods and physiological preparations, F. <J.

Benedict and Charlotte R. Manning (Amer. Jour. Physiol., 18(1905), No. 8, pp.

809-829).—From comparative studies of different methods the conclusion was reached

4393—Xo. 1—05 2
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that drying in a vacuum over sulphuric acid is the most satisfactory procedure in

estimating water in foods and physiological products.

The high vacuum which is needed, the authors found, could be obtained by intro-

ducing a small quantity of ether into the desiccator containing the samples and

exhausting with a suction pump. It is desirable, in the authors' opinion, to have a

manometer in the desiccator and to dry the samples in aluminum dishes of special

construction with covers, although suitable glass dishes with covers may also be used.

As regards the time required for drying, "a marked difference exists between

materials of a vegetable and those of an animal nature, the former retaining their

moisture persistently, while the latter have, in general, lost all but mere traces of

their moisture after 2 weeks in a high vacuum. For animal materials, therefore, we
may say that 2 weeks in a high vacuum suffices to remove practically all moisture.

For the most accurate work a longer time is to be recommended, though the slight

loss in weight subsequent to 2 weeks' desiccation can hardly effect ordinary physio-

logical or chemical research. With vegetable materials, desiccation should proceed

for a period longer than 2 weeks [as slight loss in weight was noted after this].

"As a matter of fact, however, it can readily be seen that the sample, as soon as

prepared for analysis, can be placed in the vacuum and weighed as soon after 2

weeks as the results are needed. In general, the time between the preparation of a

sample for analysis and the time when the results are imperatively needed is con-

siderably over 2 weeks. For preliminary determinations in metabolism experiments,

where an approximate knowledge of the water-content of foods is necessary, the

usual five-hour heating will suffice, and the final calculations may be based on the

determination by the vacuum method. For technical work, obviously the method

is, as already stated, too time-consuming, though the advantages may appeal to the

technical analyst and the method may possibly find some use in special cases. . . .

"The complete dehydration of butter in a high vacuum is of especial interest,

when we consider the difficulties usually experienced in securing an equal distribu-

tion of the material in the sample dish and the passage of the water through the

supernatant layer of melted fat. It is worthy of note that in several tests made with

the vacuum method no special degree of importance could be ascribed to an even

distribution of the sample. Desiccation was equally complete whether the sample

was first melted in a thin layer on the bottom of the dish, or large irregular lumps

of butter were used."

Studies were made of the effect of different degrees of rarefaction on the dehydra-

tion of samples. When the atmospheric pressure was reduced to <S6 mm. the effi-

ciency of dehydration was considerably increased over that noted in the desiccator

at atmospheric pressure, and when the degree of rarefaction was less than 1 mm. of

mercury the increased efficiency of desiccation became very marked. "This is easily

explained by the fact that the tension of aqueous vapor at the laboratory tempera-

ture (20° C. ) is about 17 mm. of mercury, and consequently a pressure of 86 mm.
requires a considerably higher temperature to cause the tension of aqueous vapor to

equal that of the gaseous medium. On the other hand, with the high vacuum, the

temperature of the room is perhaps 20° above the boiling point of water at this degree

of rarefaction, and consequently evaporation of water proceeds with great rapidity.

A consideration of these facts explains the slow action of vacuum-drying as usually

carried out, and also accentuates the importance of using a manometer inside the

desiccator to indicate the pressure conditions after exhaustion."

In view of the results obtained the authors do not believe that drying in partial

vacuum with heat is necessary or desirable.

The determination of water in molasses, G. Testoni (Staz. Sper. Agr. ItaL,

37 {1904), No. 4-5, pp. §QG-$69),—Different methods of estimating water in molasses

were compared.
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The commercial analysis of cane molasses. I, Optical methods, II I .

Sawyeb (Jour. Amer. Chem. Soc, 21 (1905), No. 6, pp. 691 713, dgm. 1). In the

method previously proposed by the author Eor dark materials the normal weighl of

molasses 26.048 gm. is made up to a volume of 500 cc. instead of LOO cc, a~ cus-

t ary. This method has been tested by the nut Inn- for 4 years, and while no claim

is made thai precision is attainable, it is believed to be very suitable for practical

purposes.

Different methods of fat determinations in milk, K. Fhiis, E. Holm, and
A. Y. Khakii' (Ber. K. Vet. <><j Landbohbjskolea l.<0>. Landbkonom. Fors'dg [Copen-

hagen], 56 I 1905), />/'. l 28). The report gives the results ei' an investigation of the

reliability ami comparative value <>t' the extraction method of milk analysis and the

Gottlieb-Rose method. The errors of analysis found in the case of the former

method are of especial importance in the analysis of skim milk and buttermilk, in

the ease of which it may give from 0. 1 to 0.2 per cent too low results.

Tin- "sin-acid" method of fat determination in milk was also studied, the results

showing that ordinary mixed milk containing formalin in the proportion of 1:2,000,

if left for BOme time ( 14 days), will give too low results; also that the method is not

applicable to analysis of skim milk and buttermilk. A- the "sin-acid" method
has. however, been modified since this work was done, it is felt that the method
must still be considered in the experimental stage.— v. w. woll.

The new method of determining- fat in milk, Sichler's kt sin-acid" butyro-

metry, G. Cornalba (Staz. Sper. Agr. It<i/., 38 (1905), No. 3, pp. 227-240).—Com-
parative determinations by the Sichler and Gerber methods are reported. The
results agreed very closely. The advantages and disadvantages of the new method

are pointed out.

Detection of added water in milk, Utz (Milchw. Zentbl., I (1905), No. • <, pp.

909-211 ).—The author discusses the detection of water in milk by means of tests for

nitrates and by the index of refraction. The disappearance of nitrates in milk when
added in water was believed to he associated with the development of lactic-acid

bacteria, which could of course he lessened by pasteurization. It is believed that

heating milk has no effect on the index of refraction.

Table for computing the total solids and the solids-not-fat in milk from
the specific gravity and the fat content according to the Fleischmann for-

mula, Ki'-iTNKK and Ulrich [Milch. Ztg., 34 (1905), No. 18, pp. 214, 215).

Contributions to the examination of butter, M. Siegpeld (Milchw. Zentbl., I

I 1905), No. 4, />/> 155-171 ).—The author reviews recent investigations relating to the

methods of butter analysis and reports determinations of the Eteichert-Meissl, Po-

lenske, saponification, and iodin numbers and the mean molecular weighl of the

volatile and nonvolatile fatty acids in a number of samples of butter from 2 large

dairies.

The results are discussed at some length as regards the value of the different deter-

minations in detecting adulteration. While the addition of cocoanul fat to butter

may be detected by means of the methods of Juckenack, Polenske, and Bomer, it is

not believed that there is at present a satisfactory method for the positive detection

of the addition of animal fats.

The extraction of tanning materials with various extractors, F. P. Veit it

(Jour. Am,,-. Chem. Soc, 21 (1905), No. 6, pp. 724-729,fig. 1).—This paper, which

was presented before the Association of Official Agricultural Chemists at its meeting

in 1904 ( K. S. R., 1(1, p. ",2s t, Ldves the comparative results ohtained on different

materials with 3 extractors.

The determination of ash in plant substances, E. Gutzeit (Chem. Ztg., 29

{1906), Xo. 40, p. 556).—The method of incineration with hasic calcium phosphate

first proposed by Ritthausen is described.
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On the use of sodium carbonate and oxalate in acidimetry, S. P. L. Soren-

sex and A. C. Andersen (Ztschr. Analyt. ('hem., 44 {1905), No. .3-4, pp. 156-184).—

Investigations are reported which, it is claimed, show the reliability of these sub-

stances as means of titrating: acids if a gas flame containing sulphur is not used with

the first, and corrections for impurities made for the second.

Report of the chemical department of the Swedish Moor Culture Station,

1903-4, H. von Feilitzen (Svenska Mosskulturfor. Tidskr., 20 {1905), No. 3, pp.

157-183, figs. 4).—The report, which covers the period from November 15, 1903, to

December 31, 1904, gives the results of analyses made during the year of soils, soil

amendments, fertilizers, crops, and technical moorland products. Mews of the lab-

oratories of the station are also given, with plan of the rooms and invertories.

—

p. w.

woll.

Progress in the field of agricultural chemistry during 1904, A. Stutzer

(Chem. Ztg.,29 {1905), No. JO, pp. 257-261).—A review, with numerous references

to literature, of investigations in chemistry as applied to soils, plant production and

physiology, fertilizers, animal physiology, feeding stuffs, soil bacteriology, and

methods of agricultural analysis.

Review of foreign work in agricultural chemistry, C. AY. Harrison {Jmir.

Amer. Chem. Soc, 27 {1905), Xo. 6, pp. 761-776).—This is a brief and partial review

of articles relating to the chemistry of fertilizers, soils, field crops, dairying, and ani-

mal feeding which have appeared in foreign publications during the last few yearn.

METEOROLOGY—WATER.

Monthly Weather Review {Mo. Weather Her., S3 {1905), Xos. 1, pp. 1-40, figs. 3,

charts 11; 2, pp. 41-84, figs. 3, charts 17; 3, pp. 85-126, figs. 3, charts 12).—In addi-

tion to the usual reports on forecasts, warnings, weather and crop conditions, mete-

orological tables and charts for the months of January, February, and March, 1905,

recent papers bearing on meteorology, recent additions to the Weather Bureau

Library, etc., these numbers contain the following articles and notes:

No. 1.—Special contributions on Escape of Gases from the Atmosphere, by G. J.

Stoney; The Coordinates of the United States Weather Bureau Station at Mount
Weather, Va. (illus.), by H. II. Kimball; The Proposed Competition in Forecasting

at Liege, by B. Brunhes; Solar Halo of February 3, 1905, at Washington, D. C.

(illus.), by E. R. Miller; Meteorological Charts of the Indian Ocean, by C. F.

Talman; Earthquakes of January and February, 1905, by C. F. Marvin; and Dr.

J. O. Harris, by W. G. Burns; and notes on apparatus for instruction in physics and

meteorology, a river and flood service on the Grand River of Michigan (illus.),

Weather Bureau men as instructors, methods of measuring duration of rainfall, and

low temperature at Thompson Hill, Conn.

No. 2.—Special contributions on A Relation Between Autumnal Rainfall and the

Yield of Wheat of the Following Year—Preliminary Note, by W. N. Shaw (E. S. R.,

16, p. 955); Contributions to Marine Meteorology; High Water in the Great Lakes

(illus. ), by A. J. Henry; Unusual Weather at Dodge, Ivans., by E. D. Emigh; Studies

on the Diurnal Periods in the Lower Strata of the Atmosphere—I, The Diurnal

Periods of the Temperature (illus.), by F. H. Bigelow; and Mathematical Theory of

Ice Formation, by S. T. Tamura; and notes on the fourth international conference

on aerial research, the Meteorologia generate di Luigi de Marchi, Pernter's theory

of the rainbow (illus.), meteorology in Haiti, and Weather Bureau men as

instructors.

No. 3.—Special contributions on Application of Mathematics in Meteorology, by
F. H. Bigelow (E. S. R., 15, p. 20); Tornado in Eastern Alabama, March 20, 1905

(illus.), by F. P. Chaffee; Studies on the Diurnal Periods in the Lower Strata of the

Atmosphere—II, The Diurnal Periods of the Barometric Pressure, by F. H. Bigelow;
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Snowfall and Water Equivalent, by II. C. Frankenfield; Earthquake of March 21,

L905, by C. F. Marvin; The Variations in Atmospheric Transparency during L902,

L903, and L904, by II. II. Kimball; Twilight Glows and Connected Phenomena
Observed in L902, L903, and L904 in the Pyrenees, bj E. Marchand, trans, by Miss

R. A. Edwards; and the Solar Eclipse of Augusl 30, L905, as Visible in the United

States (illus.), by VV. F. Rigge; and aotes on Tornado near Bluff Springs, I hi.

.

March 20, L905, and Weather Bureau men as instructors.

Meteorological notes for the year ending- September 30, 1904, A. Lander
( East Kent Sci. and Nat. Hist. Soc. Rpt. and Trans., .'. ser., ',

I 1904), pp. 81 iO,pl. /,

fig. t).—The weather conditions at Canterbury during the year are brieflj summa-
rized and the telluradiometer, "a new instrument for accurately measuring ten

radiation and foretelling the weather by indicating the variations in the am. Him ol

aqueous vapor present in the atmosphere," is briefly described.

Periodic variation of rainfall in the arid region, W. B. Stockman i U. S. Dept.

Agr., Weather Bur. Bui. .V, pp. 15, map 1). This is a paper which was read before

the Twelfth National Irrigation Congress at El Paso, Texas, November, 1904, and

summarizes information relating to the character, distribution, and amount of pre-

cipitation throughout the arid region of the United States. Data are compiled " for

a few stations in each state, selected so as to best show the average c litions that

have obtained generally over the State and region, due consideration also being

given to length and continuity of record and altitude of station."

Climate of the Province of San Luis, Argentine Republic, A. L. Cravetti

(An. Min. Agr. Argentina, Secc. Agr. (Agron.), / (1904), No. 5, -pp. 67-88).—This is

one chapter of a detailed report on the agricultural conditions of this province, sum-

marizing the meteorological conditions (temperature, pressure, rainfall, wind I of the

region.

Climate of the Province of Buenos Ayres, Argentine Republic, R. .1. Huergo
(An. Min. Agr. Argentina, Secc. Agr. (Agron.), 1 (1904), No. 2, pp. 72-88).—This

article forms part of a detailed report on the agricultural conditions of this province,

[t summarizes the available meteorological data with reference to diurnal variations

in temperature, average and extreme monthly temperatures, mean temperatures for

different stations, winds, atmospheric pressure and humidity, and rainfall.

The action of cannon used for protection against hail, J. Violle < Compt.

Rend. Acad. Sci. [Paris'], 140 ( 1905), No. 6, pp. 842, 848).—The results of hail pro-

tection experiments made during 11*04 by the Syndicate of Beaujolais over an area of

about 12,000 hectares, and also tests made in Cote-d'Or are summarized. It is

claimed that the results are encouraging and indicate that the cannonading tends to

restore the electrical equilibrium and so mitigates storm conditions.

Frost protection experiment in Hohenheim, 1904 ( Gartenwelt, '>
( 1905), No.

.'/', pp. 285-287).

Influence of the temperature of the earth's surface, of thermal inertia,

and of radiation on errors in the determination of the temperature of the

air, P. Borisov (lzv. Moscov. Selsk. Khoz. Tnst. (Ami. Tnst. Agron. Moscou), 10(1904),

No. 8, />/'. 546-594).—This article reports data collected at the Moscow Agricultural

Institute, which show that the temperatures registered by thermometers in shelters

differ from those of the free air, being influenced by the temperature of the surface

of the soil or of the plant cover, the direction and movement of tire wind, radiation

from the shelter, etc.; and it was further noted that the temperature in an ordinary

wild shelter lags behind that of the air, sometimes to the extent of one hour.—
I*. FIREMAN.

On the presence of formaldehyde in the atmosphere of towns, A. Trillat

(Bid. Soc. ('him. Paris, 8. ser., 88 (1905), No. 7, j>/>. 898-895).—Studies similar to

those reported by Gautier and Levy and Henriet (E. S. R., L5, p. 957; 16, p. 238)

are reported. A method of preparing a neutral chlorhydrate of rosaniline test paper
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which can be used for detecting the presence of formaldehyde in the atmosphere is

described.

Evaporation observations in the United States, II. II. Kimball ( V. S. Dept.

Agr., Weather Bur. Doc. 327, pp. 8, figs. 2).—Reprinted from Monthly Weather

Review for December, 1904 (E. S. R., 16, p. 954).

Copper as an algicide and disinfectant in water supplies, G. T. Mooke and

K. F. Kellekman (U. S. Dept. Agr., Bur. Plant Indus. Bui. 76, pp. -55).—This bulle-

tin is supplementary to Bulletin 64 of the Bureau of Plant Industry (E. S. R., 16, p.

238) , and gives the results of treatment under the direct supervision of representa-

tives of the Laboratory of Plant Physiology of a number of lakes and reservoirs dur-

ing the summer of 1904. Definite recommendations are given regarding the methods

of procedure, for the guidance of those having to deal with the question of contami-

nated water.

The results are summarized as follows:

"During the summer of 1904 over 50 reservoirs were successfully treated for the

removal of alg?e. From these results and from further experiments in the labora-

tory and elsewhere the following facts have been developed:

"Much less copper is required to eradicate alga* from reservoirs than would be

necessary to destroy alga' under laboratory conditions.

"The effect of this metal upon fish is of considerable importance and requires

more study.

"The physical and chemical constitution of a water are factors to be considered in

determining the quantity of copper sulphate to use in a water supply.

"The elimination of polluting forms sometimes makes possible the development

of other species, but so far these species hase never been the cause of complaint.

"As a result of the sudden destruction of great numbers of polluting algae for a

few days immediately after treatment of a water supply there is sometimes an

increase in odor and taste.

"The use of copper is an efficient emergency method for sterilizing water con-

taminated with the bacillus of typhoid fever.

"Metallic copper offers a convenient and efficient means of sterilizing small

amounts of water.

"Copper may be useful in the proper disposal of sewage.

"Copper is of great value as a supplement to filtration in case of accident or

mismanagement.
'

' Fnder certain conditions copper may be used to great advantage in connection

with filtration.

"There is no authentic record of fatal copper poisoning, and many of the best

authorities do not consider copper a true poison; they hold that it is a natural con-

stituent of the body, and in minute quantities has no effect upon man.
"The suggested medicinal use of copper in cholera, typhoid, and related diseases

seems important."

The copper sulphate treatment for algae at Middletown, N. Y. , J. M. Caird
(Fngin. News, 53 (1905), No. 2, jjp. 33, 34).—The successful treatment of three reser-

voirs is reported.

Interpretation of a water examination, W. P. Mason (Science, n. ser., 21

(1905), No. 539, pp. 648-653).—A general discussion of this subject in which " blind

adherence to cut and dried standards" is cautioned against, as is also the hasty

adoption of the copper method of purifying water.

The softening- of hard water by heating- it under pressure, N. Knight
(Evgin. News, 53 (1905), No. 12, pp. 311, 312, fig. 1).—The results of comparative

tests of the effect on hardness of boiling water under normal pressure and under

pressure of 6 or 7 atmospheres are reported.
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It was found '• that the precipitation of calcium carbonate is substantially the same
in each case, while the precipitation of magnesium carbonate is increased by the

difference between 8.52 and 4.61, or 3.91 by the greater pressure. Boiling for 20

minutes at the normal pressure removes 1 1 per cent of the temporary hardness; thai

is, the calcium and magnesium carbonates. At the increased pressure, 63.5 per cent

is removed. 'The water, therefore, can not be said to be softened l>\ either process.

It was found . . . that <>n treating the raw water with lime water in the ratio of 6

to l. 71.42 per cenl of the temporary hardness was removed."

A study of the underground waters of the region of Cadereita Mendez,
State of Qaieretaro, .1. de I >. Villarello

I
Bol. Sec. Fbmento [Mexico], ;. ser., 4

[iuu:>), Propaganda No., Pamphlet 18, j>/>. 5-65).

SOILS FERTILIZERS.

Investigations in soil management, F. II. King {('. S. Dept. Agr., Bur. Soils

Unl. 96, />/>. .'0~>. ph. 4,figs. 9).—The three papers included in this bulletin belong

to a scries of (i papers constituting the report of the Chief of the Division of Soil

Management of the Bureau of Soils for 1902 and L903. The other three papers of

tin' series were published privately by the author, and have already been noted

(E. s. R., lt>, p. 546). In recommending the papers for publication, the Chief of

the Bureau of Soils explains that the Bureau assumes no responsibility for the

opinion- ami conclusions they contain.

/.

—

Amount ofplantfood readily recoverablefrom field soils with distilled water (pp. KI-

TS, li-j-s. ."»).—This paper reports ami discusses "the results of two seasons' investiga-

tions relating to the amounts of plant-food materials and other water-soluble salts

which could he recovered from different soil types and from the same soil types

under different conditions by bringing them into contact with distilled water for a

very brief period only." The more important soil types in a number of the areas

surveyed by the Bureau of Soils in Georgia, Maryland, New .Jersey. North Carolina,

Pennsylvania, Smith Carolina, Virginia, and Wisconsin were studied. "One of the

most important objects of these investigations was to ascertain what relation, if any,

exists between the character ami amounts of the water-soluble salts present in a -oil

and the yield and quality of crop matured upon it at the same time. In planning

and executing those studies the work was so shaped that as far as possible the inves-

tigations should he made in direct connection with some crop or crops whose yields

could he definitely ascertained and whose growth was under observation."

Earlier investigations along the same line are reviewed. The methods of taking

soil samples and preparing the soil and plant extracts are described. "In preparing

the soil extract the cores of the soil sample were well broken down and thoroughly

mixed in a granite-ware basin. Two I00-gm. samples were then weighed out on a

Springer'torsion balance, one being transferred to a Wedgwood mortar and the other

to the dry oven for moisture determinations. In a graduated flask 500 cc of dis-

tilled water were measured out, and ( nough was added to the sample in the mortar

to work it into a thick paste with the pestle, breaking down the granulations, when
the balance of the water was added and the whole stirred continuously with the pes-

tle during ?> minutes. The supernatant turhid liquid was then transferred to a pint

.Mason jar and from here, usually inside of 15 minutes, to the lilter chambers. . . .

By means of compressed air in the reservoir the solutions were filtered, under a

pressure of about 30 to 40 lbs., through Chamberland-Pasteur filters, and perfectly

clear extracts obtained in from 5 to -I) minutes, depending upon the character of the

soil or the amount of fine sediment remaining suspended in the solution to he depos-

ited upon the walls of the filters. . . .

"In the preparation of plant extracts for the work hoe reported the samples were

always taken at the places where the soil samples were procured, and at the same
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time, in order that the observed soil and plant data might be as definitely related as

possible. The plants were cnt up when fresh, care being taken to avoid wilting,

into fine pieces, to permit of reliable sampling. Then 100 gin. were dried for moist-

ure determination, and 20 gm. were transferred at once to the mortar and thoroughly

ciushed with the pestle, after which 500 cc. of distilled water were added. The

whole was stirred with the pestle during 3 minutes, and the solutions were decolor-

ized and filtered." Decolorization was accomplished by the use of 3 to 5 gm. of

carbon black to 100 gm. of soil, or to 20 gm. of green plant. This usually rendered

the solution colorless after standing 15 to 20 minutes with frequent agitation.

The methods used in analyzing the extracts have been described in a previous bul-

letin of the Bureau (E. S. R., 15, p. 457). The earlier studies reported were made

with fresh samples of soil. For reasons already noted (E. S. R., 15, p. 233) oven-dried

samples were used in the later work.

The results show in general that relatively large amounts of salts are either actually

in solution in the soil moisture of the fields examined, or are in such form that they

at once enter solution when that moisture is diluted with distilled water, although

there were considerable differences between the groups of soils from the different

States in the amounts of solids which were recovered from them by extracting with

distilled water. It was also shown that the application of fertilizers very materially

increased the amounts of salts recovered from the soils.

"The largest amount of solids recovered from the surface-foot of any soil was 034.7

parts per million in the case of a Janesville loam, and the smallest amount, omitting

three doubtful results, came from the Selma heavy silt loam, 140.9 parts per million

of the dry soil. The first, or largest amount, represents well up toward 2 tons of

soluble matter per acre-foot, or 0.3 per cent of the soil moisture, computed on a sat-

uration equal to one-third the dry weight of the soil. . . . There appears to be

no relation of amounts of water-soluble salts to the size of soil grains, unless possibly

the phosphates recovered do increase as the size of the soil grains decreases." The

total water-soluble salts recovered from 8 soil types ranged from nearly an even ton

per acre in Norfolk sand to 3 tons in Janesville loam, distributed through the surface

4 ft. of soil.

Data are also reported showing the increased amounts of soluble matter obtained

from soils by repeated washing and drying and by continuous percolation; the

amounts of soluble salts carried by well and drainage waters, and plant food removed

from soils by crops as compared with the amounts recovered by distilled water. The
ground waters were found to have a higher content of nitric acid than running waters.

It was also shown "that, from the surface 4 ft. of soil, there was recovered per acre

enough nitrogen, by the three-minute washing, for a crop of 2.] tons of clover hay.

Of potash, there was enough recovered for two, and of phosphorus enough for

about five such crops."

77.

—

Relation of crop yields to the amounts of water-soluble plant-food material* recov-

ered from soils (pp. 7M-124, pi. 1, figs. (i).—This paper presents "a study of existing

field conditions and relations, [including] a critical comparative study of 8 soil types,

bearing the same 2 crops, where all of the conditions under control were made as

closely similar as practicable. . . . The prime object was the fullest attainable

knowledge of the character of the soil solution and a correlation of this character

with different soil types, with different methods of soil management, and with the

yields of crops. In carrying out that study the work was so planned that, as far as

possible, the soluble-salt determinations were made in connection with some crop

whose yields were ascertained and whose growth was under observation." Previous

work of like nature, especially that done at Rothamsted and at the Wisconsin Sta-

tion, is reviewed.
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The investigations reported were made on 8 soil types in I differenl States. The
crops experimented with were cotton, |>ca>, beans, corn, and oats. The influence of

manure and guano and of the moisture contenl of the soil was also studied.

By the method of washing the soils, carried through the season, and by examin-

ing the plant sap of the crops growing upon the soils, it was Bhown thai the recov-

erable water-soluble salts were materially larger where the yields were also larger.

"The evidence here presented, taken all in all, makes it clear that, in so far as the

soils investigated arc concerned, there is a well-marked tendency for larger amounts

of water-soluble salts to be recovered by the methods adopted from the soils upon

which crops have made the largest yields. That the observed differences in yield

are due to the observed differences in the salts present in the soils i> a distinctly dif-

ferent matter."

There was shown to l>e "a rather remarkable concordance between t he yields and

the recovered potash, indicating that the variations in the amounts of potash, in

soluble form in the soil, have been more influential in determining differences in

yields than have those of the other ingredients studied."

///.— Relation of differences of climatological environment to crop yields (pp. 125 205,

]>ls. ."> >.—This paper reports and discusses observations made during 1903, in connec-

tion with the investigations noted above, at Goldsboro, N. ('., Marlboro, Md., Lan-

caster, I'a.. and .lanesville, Wis., on some of the climatological conditions affecting

the -oil- an«l crops. They include records of rainfall, sunshine, soil temperatures

and moisture, air temperatures at 4 ft. above the soil in a corn held, and evaporation

from a soil saturated by capillarity, as well as "a comparative soil moisture study

math' on 8 soil types, in which the effect of limiting the capillar) supply of moisture

and of excluding the rainfall, upon the growth of corn and upon the water content

of the soil, [was] determined. . . .

"In order to make a comparative study of the rate of evaporation from continu-

ously moist soil surfaces a soil evaporimeter was-constructed from galvanized iron in

the form of a cylinder, with closed bottom, 2 ft. deep, which was sunk in the field.

. . . The cylinder luul a diameter of 4 ft. and was arranged in such a way that an

automatic record of the rate of evaporation might he obtained by the use of a wain

register. . . .

The evaporimeters . . . were all filled with soil from the unfertilized subplots,

using soil from the surface !» in. The soil was introduced in layers about 2 in. thick

and firmed so as to secure about the normal weight per cubic foot for the soil in

place.

"At the bottom of the evaporhneter there was a water reservoir, rising to the height

of 1 ft., upon which the shelter for the water register rested. Water could he added

to or removed from the reservoir as desired. Upon this water surface rested the

float of the water register. Before introducing the soil the bottom of the evapo-

rimeter was covered with a layer of sand or gravel, thus providing a medium through

which the water could spread easily and uniformly under the whole soil surface.

The level of the surface of the soil in the evaporimeter was about 2 in. below that of

the rim, and was left linn, smooth, and horizontal, and was kept free from all plant

growth throughout the season. The level "f the water in the reservoir was usually

maintained at about 1 ft. below the surface, water being added once per week and

removed when made necessary as the result of rains."

A set of similar evaporimeters 4 ft. deep and having a larger reservoir were used

for studying evaporation from corn plants grown on the different soils.

In order "to ascertain in how far the soil moisture contained in the soil at the

beginning of the growing season is capable of carrying a corn crop toward maturity

when no rain is allowed to fall upon the ground, and what the yields would he . . .

2 blocks of soil on each of the 2 soil types at each of the 4 stations were cut off from
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the adjacent soil of the field by digging trenches around them to a depth of 4 ft. and

incasing these blocks in a framework of lath so as to shut them off from a supply of

moisture through lateral capillary movement from the adjacent soil, and in one block

in each set the cube was cut off from a capillary supply of water from below by a

similar provision. After the blocks had been thus incased the soil was returned to

the trenches about them, and corn was planted on the blocks in the soil in its natu-

ral field condition, holding the moisture which had been acquired during the rains

which had preceded the beginning of the experiment. . . . There was thus secured,

on each of the two types of soil at each station, one set of cubes, 4 ft. on a side, where

the soil was left in its natural undisturbed condition, and which contained the

natural amount of moisture of the field at the time, but from which all supplies of

moisture from the sides and from the bottom were cut off, and a second set of cubes

in which, while the supplies of moisture from the sides were cut off, there was free

opportunity left for a capillary rise of moisture from below. . . .

"From the results regarding yields, the only conclusion which it appears legitimate

to draw is that the moisture relations came to be so prejudicial to growth that in no

case could the development be even approximately normal."

How to buiid up worn-out soils, G. W. Carver (Alabama Tuslegee Sta. Bui. 6,

pp. 15, figs. 2).—This is a discussion of this subject based upon the results of 8 years'

study at the Tuskegee Station, "emphasizing the subject of crop rotation, deep plow-

ing, terracing, fertilizing, etc., keeping in mind the poor tenant farmer with a one-

horse equipment."

The results are thus summarized: "(1) It pays to make a good seed bed by pre-

paring the soil deep and pulverizing it thoroughly; (2) swamp muck and leaf mold
an' valuable as a fertilizer and should be used whenever they can be gotten easily;

(.')) deep plowing permits the water to go into the soil, thus reducing the terracing

to a minimum, which gives more area upon which to grow crops, and also renders

cultivation much more easy; (4) peanuts should be grown by every farmer; (5) with

proper manipulation our poorest soils may be made to produce an abundance of the

staple crops."

The composition of West Prussian soils, M. Schmoeger (Landw. Jahrb., 34

(1905), No. 2, pp. 145-164).—The agricultural and geological characteristics and
mechanical and chemical analyses of 30 soils with corresponding subsoils are reported

and discussed.

Geological observations on analyses ofsome West Prussian soils, A. Jentzsch

( Landw. Jahrb., 34 {1905), No. 2, pp. 165-176).—The relations of the geological origin

and character to chemical composition of 30 soils and subsoils are discussed.

The chemical nature of the soils of New South Wales with special refer-

ence to irrigation, F. B. (tithrie (Jour, and Proc. Roij. Soc. N. S. Wales, Engin.

Sect., 37 (1903), pp. LI-LXV).—A general discussion of this subject, including anal-

yses of typical soils from the semi-arid parts of New South Wales.

Soil investigations [in the Philippines], A. M. Sanchez ([Philippine] Bur. Agr.

Rpt. 1904, pp- 63-76).—This report, is largely devoted to a description of certain

explorations in Benguet, Cagayan, Isabela, and Union Provinces, and to a history

and description of the methods of cultivation of tobacco and other crops in these dis-

tricts. Physical and chemical analyses of soil samples are presented and compared
with soils in certain areas in the United States.

The rational classification of sand and gravel, A. Atterberg (Chem. Ztg., 29

(1905), No. 15, pp. 195-198).—A new classification of the different grades of soil par-

ticles which it is believed to be desirable to separate in mechanical soil analysis is

given and discussed with reference to the bearing of mechanical analysis on produc-

tiveness of soils.

The mineralogical analysis of soils, J. Dumont (Compt. Bend. Acad. Sci.

[Paris'], 140 (1905), No. 16, pp. 1111-1113).—The methods used by the author are
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described in detail. These met lux is involve 2 series of operations,
I

l
|

i In- separation

of tin- unaltered sand by means of chemical reagents, ami (2) tin- separation of the

differenl minerals which are present.

Denitrifieation of soil, III, <.. A.MPOLA (Gaz. Chim, liul.
, .;; [1904), //, pp.

SOI 815; abs. in Jour. Chem. Soc.
|
London], 88

\ 1905), No. 509, II. p. 194). Studies

are reported w hich lead to the follow ing conclusions:

Applications of calcium and sodium nitrates give better results than no uitrate, the

calcium nitrate being more effective than the sodium nitrate. Green manures give

Letter results than well-rotted Btable manure, the latter better than fresh stable

manure, and fresh stable manure better than straw. The general conclusion, con-

firming results previously obtained, is thai calcium nitrate, a natural producl of

nitrification, is a better fertilizer than sodium nitrate. The calcium salt, moreover,
offers greater resistance to the action <>f the denitrifying organisms than the sodium
salt, denitrifieation depending mainly upon the character of the organic matter of the

manure.

The author believes thai danger from denitrifieation in the soil may be wholly or

partially obviated only when the organic substances have been decomposed that is,

when the denitrifying organisms have been reduced to a state of inactivity.

Experiments on the accumulation and utilization of atmospheric nitrogen
in the soil, E. I>. Voorhees and .1. <i. Lipman (Jour. Amir. Chem. Soc, <;

\ 1905),

No. 5, />/>. 556-589).—A series of pot experiments are reported which were designed

to show the relation of leguminous crops, such as cowpeas, to soil nitrogen and to

determine as far as practicable the value of such crops as a source of nitrogen to ,ul,-

sequenl nonleguminous crops.

"The facts established in this experiment are of very considerable practical impor-

tance, even though the experiment itself was carried out under conditions more or

less artificial. They demonstrate, in no uncertain manner, that the bacterial activi-

ties that concern the gain and loss of nitrogen in the soil are manifold and complex,

and yet susceptihle of differentiation. Evidently there was a gain of nitrogen in the

box soils by means of symbiotic fixation where the cowpea crop was grown."
Substantially the same matter has been published as Bulletin 180 of the New Jersey

Stations
| E. S. R., Hi, p. L063).

The absorptive property of th.3 leaf cover of the soil of forests, E. Henry
(/>'/>/. Soc. Sci. Nancy, 8. ser., 5

I 1904), No. 2, pp. 105-115).—Studies by Calas'smethod
of the absorptive capacity for water of the undisturbed leaf cover of one square meter

of forest soil showed that a cover of pirea needles absorbed 418 gm. of water per 100

gm. dry weighl of cover, and beech leaf cover absorbed 538 gm.
The varying absorbent power of soils for bone superphosphate and mineral

superphosphate, ('. Montanari (Staz. Sper. Agr. Ttal., 88 { luor,), No. 8, pp. ?58-

958).

Agricultural phosphate, Bachmann (Fuhling'& Landw. Ztg., 54 (1905), No8. .',

pp. .;.'>-•'/; 8, pp. 84^-90; 4, pp- 186-142; 5, pp. /:; 1&5).—A series of comparative tests

of this phosphate and Thomas slag on a variety of crops grown on loam and sandy
soils are reported.

The "agricultural phosphate" used was a crude phosphate containing 22 to 24 per

cent of total phosphoric acid. The Thomas slag contained about 20 per cent of total

phosphoric acid, of which about 1<> percent was soluble in citrate solution. The
results show that the two phosphates were aboul equally effective on the loam soils,

hut that the " agricultural phosphate" was somewhat less effective than Thomas
Blag on the Bandy soils.

Fertilizer experiments with calcium cyanamid on common soils and on
moorland, II. vo.x Feilitzen {Sm^hn Mosftkulturfdr. Ttdskr., 19 (1906), No. £, />/>.

100-iw, figs, j).—Experiments conducted during the season of 1904 with barley, oats,

wheat, and potatoes indicated that this fertilizer on certain soils, like clayey and
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sandy soils, as well as on the better kinds of decomposed moor soils, gave consider-

ably poorer results than nitrate of soda, and was not quite equal to sulphate of

ammonia. On poorly decomposed white-moor soils its effect was insignificant, and

its use on such soils can not therefore be recommended.

—

f. w. woll.

Manurial experiments with calcium cyanamid and garden plants, R. Otto

(Gartenflora, 53 {1904), No. 20, pp. 534-538; abs. in .Jour. Chan. Soc. [London], 88

I 1905), Xo. 509, II, p. 196).—"Calcium cyanamid was found to be equal to nitrates

and ammonium salts in the case of spinach, although at first growth was somewhat

retarded. Equally satisfactory results were obtained with lettuce when planted 12

days after manuring. The results of pot experiments showed that calcium cyanamid

gave better results with white cabbage and maize than sodium nitrate. The manure

seems to be suitable for garden plants, provided that it is applied a week or two

before planting, or else dug in to a depth of 13-26 cm."

The action of nitrate of soda and sulphate of ammonia in connection with

lime on sandy soils, Bachmann {Fuhling's Landw. Ztg., 54 {1905), Xo. 3, pp. 219-

.'.',; \.—Comparative tests of these 2 materials with and without the addition of lime

on barley, oats, and beets are reported. The results show that the action of the

ammonium sulphate was increased by the addition of calcium carbonate; that of

nitrate of soda was not materially affected.

The use of leucin and tyrosin as sources of nitrogen for plants, L. Lutz

{Compt. Rend. Ac<i<!. Sri. [Paris'], 140 {1905), Xo. 6, pp. 380-382).—Sand cultures

with pumpkins and cultures in Raulin's solution with fungi (Aspergillus and Peni-

cillium) indicate that leucin and tyrosin are readily assimilated by both phanerogams

and fungi.

Inoculation of soil with nitrogen-fixing- bacteria, A. F. Woods {XI. S. Dept.

Agr., Bur. Plant Indus. Bui. 72, pt. 4, pp. 10).—In this publication the author briefly

describes the commercial production of cultures of nitrogen-fixing bacteria, states

when inoculation is necessary and when it is not to be recommended, and describes

various conditions under which failures may be expected. Directions for the

handling of the culture material are given, and certain dangers that may attend

inoculation by soil transfer are pointed out.

On the results of four years' culture and liming experiments on moor soils,

B. Hardt {Deut. Landw. Presse, 32 {1905), No. 29, pp. 253, 254).

On the injurious effect of an excess of lime applied to the soil, S. Suzuki

{Bui. Col. Agr., Tokyo Imp. Univ., 3 {1905), Xo. 4, pp. 347-351).—A series of pot

experiments with rice to further elucidate the cause of the depression of availability

of phosphoric acid in presence of large amounts of lime is reported.

It was found that an excess of calcium carbonate depressed the yield very decidedly

notwithstanding the fact that phosphoric acid was applied in the easily available

form «>f secondary sodium phosphate. On the other hand, the application of calcium

sulphate under the same conditions resulted in an increased yield, indicating that

the application of the carbonate depressed the assimilability of the phosphoric acid.

The application of powdered magnesite at a rate furnishing three times as much
magnesia as lime greatly depressed the yield. The application of moderate amounts
of lime in connection with bone dust did not noticeably diminish the yield. This

occurred, however, in a soil containing 11 per cent of humus.

The analyses of stone lime, prepared lime, oyster-shell lime, wood ashes,

and marl, L. A. Vooruees {New Jersey Stas. Bid. 183, pp. 27).—Chemical and phys-

ical examinations of a large number of samples of these materials are reported and
discussed. Practical directions regarding the use of lime are quoted from Pennsyl-

vania Department of Agriculture Bulletin 61 (E. S. R., 12, p. 627).

Analyses and other studies of "West Prussian marl, lime, and other
commercial lime fertilizers, M. Schmoeger {Landw. Jahrb., 34 {1905), Xo.2,j>j>.

177-232).—A large amount of analytical data is reported and discussed.
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Commercial fertilizers, A. Gross and W. J. Jones, Jr. [Indiana Sta. Bui. 106, pp.
52, map /).- The results of analyses of 'it:; samples of fertilizers inspected during
1904 are reported and discussed.

Fertilizer inspection, (
'. I >. Woods and J. M. Bartlett i Maine Sta. /.'"/. //.;, pp.

S7 52). "This bulletin contains the analyses of manufacturers' samples of brands

of fertilizers licensed before .March 1, L905."

Analysis of commercial fertilizers sold in Maryland, II. B. M< Donnell i:t

ai.. (M<l. Agr. Col. Quart., 1905, No. 27, pp.52). This is a repoii "ii fertilizer inspec-

tion during the period from July, 1904, to January, 1905, inclusive.

Report of analyses of samples of fertilizers collected by the commis-
sioner of agriculture during the summer and fall of 1904 [New York State

Sta. Bui. 266, pp. 281 261 \. Analyses .,1' samples of fertilizers collected by the com-
missioner of agriculture of New York during the fall of 1904 and transmitted for

analysis to the director of the State experiment station, in accordance with the pro-

provisions of Article XII «.f the new agricultural law. It is explained that the

analyses are published by the station in accordance with the provisions of Chapter
">7t>. Laws of L904, and that discussion of the results of the inspection and the

explanatory and informational matter heretofore accompanying the reports of the

inspection of fertilizers are omitted in accordance with the ruling of the commissioner
of agriculture.

Licensed commercial fertilizers, V. YV. Woll and G. A. Olson ( Wisconsin sta.

Ilnl. 122, />/>. /-/';, 22 24). Analyses and guaranteed composition of fertilizers

licensed for sale in Wisconsin during 1905 are reported, with notes on composition,

valuation, and purchase of fertilizers, and the text of the State fertilizer law.

The by-products of maritime fisheries: Fish oils and fertilizers, D. Bellet

Rev. Sci. [Paris],5.ser.,3 i 1905), No. 16, pp. 488-492).—A general discussion of this

subject.

AGRICULTURAL BOTANY.

The regeneration of seedling roots after splitting, Lura A. Warner i Rpt.

Mich. Acad. Sci., 6 | 1904), }> 78).'—An abstract is given of a report on experiments
with roots of beans, in which the regeneration after splitting is noted. When the

roots air split they assume a half-moon shape in cross section. This cross section

becomes rounded out by the formation of callus over the cut surface, and the 4 to 7

lihrovascular bundles w Inch are contained in the roots under normal conditions have

their functions taken up by about :i bundles after splitting. < Mherw ise t he regener-

ated root acts iii a perfectly normal manner.

Notes on the regeneration of the hypocotyl of flax, Mary E. Hedden i Rpt.

Mich. Acad. Sci., 6 I 1904), /> 79).—The effect of removing the cotyledons from flax

seedlings is shown, and notes also given on the conditions influencing the regenera-

tion of buds which develop below the cotyledons. Uninjured plants did not develop

the buds in dry atmospheres, hut where the cotyledons were cut off, in the course of

a fewdays numerous buds were developed under both dry and moist conditions.

The number of buds produced was influenced by the age of the plant, the young
hypocotyls sending out from 1 to 60 buds, while on the old ones never more than 3

were formed. More buds developed in a saturated atmosphere than in a dry one.

and they developed very quickly at a high temperature.

The experiments show that age, moisture, temperature, light, and season are all

important factors in influencing the formation of hypocotyl buds.

The regeneration of the epicotyl in bean and pea seedlings, Arabel W.

Clare
l
Rpt. Mich. Ann!. Sci., 6

I 1904), p. 80).—A brief abstract is given showing
the results of experiments carried on to ascertain the ability of bean and pea seedlings

to repair injuries.
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Cotyledons were planted with a small piece of epicotyl left attached, and it was

found that the whole plant was regenerated. This took place whether a whole

cotyledon or only a piece of the cotyledon was left intact, indicating that regeneration

is not wholly dependent on the food supply. When the epicotyl was injured or

removed, buds which had been produced in normal growth developed, and upon the

removal of these other shoots continued to appear until all the embryonic tissue

was dead. After the epicotyl had attained a height of about 10 cm., regeneration

became uncertain, and at 20 cm. only an occasional seedling was able to regenerate

mutilated portions, even though the cotyledons were found to be rich in food

supplies.

The author concludes that regeneration of the epicotyls of beans and peas is

dependent more upon the age of the tissue than upon the amount of food supply at

hand.

On different degrees of availability of plant nutrients, 0. Loew and K. Aso

(Bui. Col. Agr., Tokyo Imp. Univ., 6 (1905), No. 4, pp. 335-346) .—The results of

studies on the chemical availability of lime and magnesia are given, from which the

authors claim that the former ratio of lime to magnesia, or the lime factor as it was

called (E. S. R., 15, p. 1062), was based on the idea of an equal state of availability

of the lime and magnesia present in the soil.

It has since been learned that the ratio changes with the availability of the bases,

and magnesia in the burnt form is more available than in the pulverized magnesite.

The magnesium sulphate is still more available than either. The physiological action

of lime and magnesia must be distinguished from the changes which these bases

exert upon the soil. Gypsum acts indifferently on account of its low availability.

The carbonate of lime is much more available for plant use.

Can aluminum salts increase plant growth? Y. Yamano (Bui. Col. Agr.,

Tokyo Imp. Univ., 6 (1905), No. 4, pp. 429-432).—Experiments are reported with

barley and flax grown with and without various amounts of ammonium alum, from

which it appears that this salt exerts a stimulating effect when used in moderate

quantities.

The action of poison on plants, E. Yersciiaffelt (K. Akad. Wetensch. Amster-

dam, Proc. Sect. Sci., 6 (1904), pt. 2, pp. 703-707, dgm. 1).—The author claims that

the ability to absorb water through the osmotic properties of the protoplasm will

continue until the cell walls allow no further expansion or the plant is killed.

When any part of an organ is previously killed no water is absorbed. On the

contrary the dissolved substances in the cell sap are diffused out. This fact the

author makes use of as a basis for determining the action of poisons on plants, and

reports upon investigations with portions of potato tubers, beet roots, leaves of aloes,

and leaf stalks of the begonia and other plants. A piece of tissue was considered

undamaged if after having stayed in the poisonous solution for 24 hours and then in

water for 48 hours it continued to gain in weight.

The effect of a number of substances on portions of plants is shown, indicating the

harmful limit of concentration. This was determined for copper sulphate at between

0.002 and 0.003 grammolecule per liter. It was found also that the harmful limit of

concentration may be determined for neutral mineral salts which in certain dilutions

are not injurious. Sodium chlorid was found to partially neutralize the poisonous

effect of a number of organic poisons, such as oxalic acid, chinine hydrochlorid, etc.

Concerning- cauliflorous flowers and fruits, L. Bfscalioni
(
Malpighia, 18 (1904),

pp. 50, pis. 2; abs. in Bot. Centbl., 96 (1904), No. 49, pp. 578, 579).—A critical review is

given of observations and theories regarding the direct occurrence of flowers and fruits

on the trunks and larger branches of trees, such as cacao, calabash, and other tropical

trees.

The author believes the production of flowers and fruit in this manner to be a primi-

tive characteristic which persists in many plants that live in moist, hot regions. The
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especial significance of this unusual method of fruiting is held to be a means of pro-

tection of the flowers againsl boo much rain and also to protect them and the fruit

from excessive heat, the trunks of the trees being usually the portion besl shaded.

These plants are also said to have especial devices for protection againsl insects.

The frost injuries of leaves, II. Solereder ( Centbl. Bakt. [etc.], .'. Abt., 12 1904),

No. 6-8, pp. 258-262,figs. 8).- A description isgivenof the anatomical changes caused

in apricot and beech leaves by the action <>f frost.

Physiological drought in relation to gardening, I. B. Balfoi r Plant World,

8(1905), No. 1, pp. 1-5).— After discussing the water relationships of plants when
growa under natural conditions, t lie ant In >r considers the water requirements of plants

under horticultural practice, and states that in no direction has research in recent

years provided more valuable data of significance to horticulture than in t hat of water

relationship of plants.

The relation of soils to physiological drought is discussed, after which the author

calls attention to a number of gardeners' problems and offers explanations concerning

them. Among these may be mentioned the explanation of marsh plants growing

in sand, epiphytic orchids grown in pots containing peat, the changed condition of

epiphytic plants when grown in greenhouses, conditions of physiological droughl

caused by cold, pot cultivation, etc. A proper conception of the explanation of all

these phenomena is held to be requisite for the rational cultivation of plants.

Anthocyanin and its biological significance in plants, L. Buscalioni and

(J. Pollacci (Atti 1st. Bol Univ. Pavia, 2. ser., 8 i 1904), pp. 185-511, ph. 10).—The
authors present an elaborate memoir on the occurrence and biological significance of

anthocyanin.

After a discussion of pigments and other coloring matters in plants, the authors

give an account of the localization of anthocyanin in different parts of plants, its

chemical composition, spectroscopic analysis, influence of media, climate, etc., on its

formation, the relation of this coloring matter to various physiological activities of

plants, pathological conditions, etc. Experiments aie described at Length on the

distribution, localization, effect of various physical and other agents on the produc-

tion of anthocyanin, etc.

The investigations are summarized and various hypotheses are offered regarding

the role of anthocyanin in plants. A bibliography of nearly 1,000 references to lit-

erature is given.

Investigations on chlorophyll assimilation, (i. Pollacci (Atti 1st. Hot. Univ.

Pavia, .'. sir., 8 | 1904 >. pp. 1-66, pis. >).—The results of a prolonged series of investi-

gations on chlorophyll assimilation and the various factors which determine and
modify photosynthesis are given. A considerable list of publications consulted is

appended as a bibliography.

The importance of the removal of the products of growth in the assimila-

tion of nitrogen by the organisms of the root nodules of leguminous plants,

.1. Golding (Jour. Agr. Sci., /
| 1905), No. /, pp. 59-64).—In order to ascertain the

rdle of the host plant in the process of nitrogen assimilation the author planned a

series of experiments, the main feature of which was the removal of the soluble

products of growth in a way similar to that which occurs in nature. This removal
was affected by the use of a porous Chamberlain! filter candle fixed in the culture

vessel.

The leaves, stems, roots, and nodules of young bean plants, water extracts of

young pea plants, and sterilized extracts of similar plants were cultivated. In the

first experiments the plants were simply cut up and bruised in a mortar, the initial

infection being provided by the organisms present in the crushed tubercles. In t he

later experiments with sterile liquids the cultures were inoculated from pure cultures

of the organisms grown on agar. The details of the experiments are given and the

amount of nitrogen fixed in each case is shown.
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In conclusion the author states that his experiments showed that larger amounts

of nitrogen were assimilated in artificial cultures than in any previous experiments,

indicating that the conditions of growth obtaining in the culture vessels favored the

assimilation of nitrogen. From this it seems probable that one of the functions of

the host plant is the removal of soluble products of growth, which when present

in previous artificial cultures have prevented the assimilation of nitrogen.

The fungicidal action of fungus cultures, Y. Kozai and O. Loew {Bid. Col.

Agr., Tokyo Imp. Univ., 6 (1904), No. 2, pp. 77-79).—The authors cite a number of

instances in which the inhibiting action of the growth of certain organisms toward

others is shown and give brief notes on their investigations on the effect of cultures

of fungi and bacteria on the development of other organisms subsequently added to

the media.

The subject has an economic application in the failure to ferment miso, the Japan-

ese vegetable cheese, during very hot weather. The explanation of this failure is

the possibility of the inhibiting action of other organisms which readily grow at

temperatures higher than the optimum for the miso organism.

Symbiosis between Azotobacter and Oscillaria, H. Fischer (Centbl. Bait,

[etc.], 2. Alt., 12 {1904), No. 6-S, pp. 267, 268).—Notes are given on the symbiotic

association of species of Azotobacter and Oscillaria, and the author points out the

symbiotic relationships which exist between a number of other species of plants.

Relationship of Macrophoma and Diplodia, Julia T. Emerson (Bui. Torrey

But. Club, 31 (1904), No. 10, pp. 551-554, pi- 1).— While making studies of fungi

occurring on flower bud spathes of cocoanut, the author was led to examine the asso-

ciated Macrophoma and Diplodia species.

Cultures taken from the spathes were reasonably sure to produce typical spores of

each fungus. The different forms were isolated and studied, and the author con-

cludes that the unicellular white spores in the pyenidia of Macrophoma are simply

the immature form of mature Diplodia spores. The Macrophoma form of this species

was described originally under the name Splmropsis palmarum, a technical descrip-

tion of which is given.

Notes on the blackening- of Baptisia tinctoria, Julia T. Emerson (Bui. Tor-

rey Bot. Club, 31 (1904), No. 12, pp. 621-629).—The blackening of the wild indigo

(Baptisia tinctoria) after the opening of the flowers is a phenomenon of common
observation, the entire plant, even to its flowers, frequently turning black.

The author has made a study of the possible causes of this change, and arrives at

the conclusion that the blackening is due to the action of oxidizing enzyms. There

are said to be at least two enzyms present, an oxidase, which gives an opalescent

blue with a gum guaiac solution and which is destroyed at temperatures of 83-84° C,
and a peroxidase, which gives a deep blue with hydrogen peroxid and which has a

thermal destruction point of 86-87° C. Both enzyms are destroyed by dilute solu-

tions of citric acid and sodium hydroxid.

FIELD CROPS.

Report of the Upper Peninsula Substation for 1904 [Field crops], L. M.
Geismar (Michigan Sta. Spec. Bui. 31, pp. 1-23).—The weather conditions of the

season are noted and the results with the different field crops are reported. The
work of former years has been previously described (E. S. R., 16, p. 250).

Wet weather in May and September favored rust attacks in the grain crops. In

the experience of the station oats have been more affected by rust than the other

cereals, and no so-called rust-proof varieties have resisted rust attacks. Early Cham-
pion oats was practically free from rust in 1901, but this was due to its early maturity.

The yields of different varieties under test ranged from 25 to 47.5 bu. per acre. The
leading varieties were Early Champion, White Shonen, University Ino. 6, and
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American Banner, yielding I7.'», 16.25, 12.5, and 10 bu. of grain per acre, respec-

tively. The lowesl yield of straw, 2,280 lbs. per acre, was produced by University

N<>. 6, and the highest, 5,920 lbs., by American Banner.

The most productive varieties of barley were Champion, Manscheuri 6-rowed,

University No. l
() ">, and Chevalier, the corresponding yields being approximately

48, 4<>, 39, and 35 bu. per acre. While Hulless barley gave the lowesl j ield of grain

and the highest yield of straw . Dawson Golden Chaff winter wheal yielded over 25

bu. p«r acre, and Saskatchewan Fife and Velvet ( Ihaff spring u heats aboul 20 bu. A

plat of spell or emmer yielded at the rate of 70 bu. of grain and 2,800 lbs. oi stra*

per acre.

Buckwheat was very successful; the leading variety, known as Rye buckwheat,

gave a yield per acre of 36 bu. Of the different varieties of field peas tested, French

June has given the best results, the yield this season being at the rate of 30 bu. of

peas and 2,440 lhs. of straw per acre. Canadian Blue and Scotch also gave good

yields. The varieties of corn giving greatest promise of success were Will Dakota,

Gehu, Golden Dent, and Early Adams.

Notes are given on the growth of lentils, (lax. and hemp, and a list of grasses and

leguminous forage crops. The heaviest yields per acre among the forage crops were

as follows: German alfalfa 11,280 lbs., alsike clover 6,800 lbs., meadow fescue 6,720

lbs., Siberian millet 6,400 lbs., Hungarian millet 6,080 lhs., and tall meadow oat

grass 5,680 lbs. German and American alfalfa gave better results than either French

or Turkestan alfalfa.

Of 21 varieties of potatoes Dolsen ranked lirst, with a yield at the rate of 290 bu.

per acre, and Carman No. :'.. Sir Walter Raleigh, and Northlight ranked next. Pota-

toes planted June 6 yielded 4,106 lbs. and those planted November ti, 4,111 lhs. of

tubers per acre. A culture test resulted in favor of level cultivation by 277 lhs. per

acre. Spraying with Bordeaux mixture gave slightly better results than no treatment.

The sugar content of Fri ••driehswerther Elite and Jaensch Yictrix sugar beets,

grown in 1903, was 14.1? and 15 percent, respectively. Sugar beets left unharvested

in 1903 began to blossom the next season on July 13, when the plants were about •"»

ft. high, and the first seed ripened the latter part of August. The plants continued

to grow and blossom and were about 7 ft. high when injured by frost September 22.

In 1904 Jaensch Yictrix yielded at the rate of L'0,:;l'S lhs. per acre, and of 1' samples

analyzed, one showed a sugar content of 1S.S percent and the other of 15 percent.

In addition to sugar beets, carrots, turnips, rutarbagas, parsnips, kohi-rabi, man-
gels, ami garden beets were grown. The approximate yields oi the leading varieties

in bushels per acre were as follows: .Maud S. carrots 1,082, Yellow Stone turnips

1,540, Prize Winner ruta-bagas 1,115, .Marrowfat parsnips 771, Purple Vienna kohl-

rabi 968, Improved Dignity Red mangels 484, and Improved Long Dark I'd 1 beets

420. A number of varieties ol each crop are briefly described.

Root systems of field crops, .1. II. Sheppehd i North Dakota Sta. Bui. 64, />/> 525-

6 'i'K figs. 10).—This study of the root growth of plants is in continuation of previously

reported work ( E. S. II.. 12, p. 516).

The root systems of corn, potatoes, uintei rye, wheat, barley, oats, emmer, flax,

brome grass, slender wheal grass, red cloVer, crimson clover, and alfalfa are presented

in the illustration-, and the manner ol preparing the samples is described. The corn

root samples secured at the station and at the Edgeley Substation showed that at

Edgeley the roots did not penetrate the soil so deeply as at Fargo, which is considered

as probably due to an underlying strata of shale. The observations made again point

to the necessity of shallow cultivation. The potato root studies also indicated that

shallow cultivation must he practiced.

The roots of the winter rye sample, taken July 7. reached a depth of only ."> ft.,

ami their development was smaller than in other samples of cereals generally. It is

4393—No. 1—05 :;
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believed that early in the season the soil in that latitude is too cold below a depth of

3 ft. to admit of root growth. The roots of durum and bread wheat reached a depth

of more than 4 ft,, and showed that the system of rooting is vertical instead of lateral,

as in corn and potatoes. The root development was greater in the durum than in

the bread wheat samples. As observed by the station, the root development in

cereals varied considerably during different years.

The samples of barley and oats showed a comparatively light and shallow root

growth. The roots of emmer resembled those of wheat and extended to a depth of

3£ ft. The flax roots grew almost directly downward and branched very little.

In the specimens studied they had reached a depth of 4 ft, The brome grass speci-

men taken from a 3-year-old sod showed the densest rooting of all samples. Native

slender wheat grass, also from a 3-year-old sod, did not have the strong root growth

of the brome grass, but its root system was heavier than that of any other crop

studied. During 2 years of growth the roots of red clover had grown down over 4

ft. and had quite fully occupied the upper 3 ft, of soil. Crimson clover roots in a

single season had attained a depth of 3 ft. by August 22.

Hand hoeing- of grains, K. Kubis (Deut. Landw. Presse, 32 (1905), No. 11, pp.

84, 85).—Experiments conducted in 1903-4 are reported, and the results show that

barley, oats, and wheat were profitably hoed with a hand hoe working two rows at

a time. The larger yields are considered as resulting from preventing the formation

of a crust on the surface of the soil, and in general to the conservation of soil mois-

ture. The stubble on the hoed plats was plowed under easier and better than on

the check plats.

The influence of seed, soil, and fertilizers on the endosperm of spring"

wheat and barley, H. vox Feilitzen (Jour. Landw., 52 (1904), No. 4, pp. 401-

412).—Experiments were conducted for 2 years on 4 different kinds of soils, and the

results show that in the same sample of spring wheat or barley the hard glassy ker-

nels are richer in protein than those of a mealy constituency.

Glassiness or mealiness in the seed produced no effect upon the yield or upon the

size of the kernel, but apparently exerted a slight influence upon the glassiness and

mealiness of the grain. The proportion of glassy kernels was found to be greater

and the protein of the grain was higher, as a rule, on moor soil than on soil of min-

eral origin. The climatic conditions of the season are considered as producing a

marked effect on the quality of the grain. Nitrogenous fertilizers, in general,

increased the percentage of glassy kernels.

It is concluded that the soil, the fertilizers used, and especially the weather con-

ditions, exert a greater influence upon the texture of the grain of either spring wheat

or barley than the seed, and that the use of mealy seed can not be regarded as a

factor in breeding a better barley for malting purposes.

The influence of fallow and pea culture on the nitrogen balance of soils

and the growth of wbeat, F. Wohltmann and P. Schneider (Dent. Landw.

Presse, 31 (1904), No. 102, pp. 853-855).—The results of experiments showed that

the fallowed soil was in a better physical condition and also furnished a larger supply

of nitrates to the succeeding crop than the soil which had produced a crop of peas.

The ammonia content of the soil did not show marked differences.

Fallow is considered more advantageous to a succeeding crop of winter wheat than

pea culture on account of the greater amount of soil moisture it provides. Four

varieties of winter wheat after fallow gave higher yields of grain and straw, and one

variety a smaller yield than when grown after peas. The weight of the grain, as

determined for 3 varieties, was in every case in favor of the wheat grown after peas.

Crops for the silo, cost of filling, and effect of silage on the flavor of

milk, W. J. Fraser (Illinois Sta. Bui. 101, pp. 627-644, Jigs. 7).—This bulletin dis-

cusses the advantages and value of silage, the crops best grown for the purpose, the
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time and method of harvesting them, and the essentials of silo filling. Records of the

cost of filling the silo, kepi by the station on 19 different farms in various parts of

the State, show a range of from 40 to 76 ets. per ton, the average being 56 cts.

The effecl of silage on the flavor of milk is noted elsew bere.

Maimrial experiments on permanent meadow land i Harper-Adams I

/>'»/. ?, pp. 8). I Hfferenl fertilizer applications were i pared on meadow land ol a

stiff clay loam resting on :i deep bed of clay overlying red sandstone. The mosl

profitable returns were obtained from the use of 2 J cwt. of superphosphate and J cwt.

of sulphate of | >« »tasl i per acre. Nitrate of soda al the rate of If cwt. per acre was

ineffective, and K> tons of barnyard manure per acre was also unprofitable. The use

of barnyard manure reduced the quality of the herbage.

Range management in the State of Washing-ton, . I. s. ( Ion ion U.S. De.pt. Agr.,

Bur. Plant Indus. Bui. 75, pp. 26, pis. 3). This bulletin briefly reviews the history of

the ranges in the State, suggests methods for their improvement, and discusses the

management of pastures. The important species of forage plants growing on the dif-

ferent grazing areas are enumerated and their value briefly pointed out.

It is believed that the winter pastures in the arid regions may be restored by pro-

tection from overgrazing during the season when the native forage plants are

producing seed, and by alternately grazing differenl sections so thai part of the range

or pasture may remain ungrazed during the \\ inter and in the spring when the young

plants begin to grow. Cases are cited which showthat improvement of the range

can be accomplished by this treatment.

Experiments carried on for 3 years in the Rattlesnake Mountains, where the an mi; 1

precipitation is 13 in., have shown that hunch grass could be successfully grown on

cultivated land, and that alfalfa and hairy vetch are of value for that section. The
native grasses, such as bunch wheat grass, proved to be the best forage plants for the

region. The author believes that the restoration of badly depleted ranges on the

semiarid lands may be hastened by gathering the seed of hunch grass or giant rye

grass and reseeding the denuded areas. He suggests that the seed might he either

harrowed in or stamped in by sheep herded over the reseeded portions.

The mountain grazing areas or summer pastures, owing to a greater rainfall, are

not aa difficult of improvement as the semiarid lands. Experiments conducted in

these regions for 2 years show that of the number of masses sown timothy, moun-

tain brome grassl Bromus marginatum), tall fescue, and brome grass, in the decreasing

order of merit, proved adapted to the conditions. This work further demonstrated

the value of harrowing in the seed, and showed that the use of the harrow also had a

very favorable effect upon the native grasses and forage plants, especially upon

Bromus marginatum, Stipa occidentalis, and Vicia americana.

Alfalfa or lucern, R. A. Moore, A. L. Stone, and <;. A. Olson [Wisconsin Sta.

Bui. tSl, pp. 22, figs. 8).—A part of the work described in this bulletin has been

noted from another source
| E. S. R., 16, p. 763). In addition a method of protecting

alfalfa with hay caps is given, and the results of comparative tests with alfalfa, clover,

timothy, and brome grass, together with a determination of the water, protein, and

fat in the green substance and the hay from these crops, are reported.

The total of 4 cuttings of alfalfa gave 32,376 lbs. of green substance, 10,800 lbs. of

hay. 8,900 lhs. of dry matter. 1,996 lbs. of protein, and 288 lbs. ol lat per acre. The

weigh 1 of green forage obtained was approximately 2, 3, and 5 times that of clover,

timothy, and brome grass, respectively, and the proportions foi hay were nearly the

Bame.

The analyses also showed that alfalfa yielded nearly .': times as much protein per

acre as clover, 9 times as much as timothy, ami II' times as much as brome grass,

while the dry matter and fat were also greatly in favor ol alfalfa. The average pro-

tein content in the alfalfa hay was is. 7 jut cent and in the green forage 6.4 per cent,
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while clover contained 13.28 per cent in the hay and 4.47 per cent in the green for-

age, timothy 4.47 per cent in the hay and 2.17 per cent in the green forage, and

brome grass 6.7 per cent in the hay and 2.7 per cent in the green forage.

A summary of data obtained in tests with alfalfa by members of the Agricultural

Experiment Association of Wisconsin shows thatof 124 members reporting, 110 advo-

cate sowing with a nnrse crop, 99 using oats for this purpose, and 118 favor sowing

2 varieties. As compared with the Turkestan variety common alfalfa is considered

best by 28, while 81 could detect no difference. The best rate of sowing as shown

by these data is 20 lbs. of seed per acre.

Red clover from various sources, YV. M. Munson {Maine Sta. Bui. 113, pp.

28-36).—A study of red clover from various American and European sources was

made in cooperation with this Department in 1902 and L903.

Germination tests made of all the seed showed that a high percentage of sprouting

under favorable conditions, as in a seed tester or on blotting paper, is no proof that

similar results will be obtained when the seed is sown in soil. Of the foreign seeds

those from Upper Austria, Styria, Hungarian Transylvania, and Russia were appar-

ently the most vigorous, and the American seed from Ohio and Illinois was the

strongest.

In 1902, 29 different lots of seed were sown May 19 on plats of 2 square rods each,

at the rate of 1 2 lbs. per acre. The plants began to appear May 26. Those from

north European seed were later in maturing than those from seed grown farther

south or from American seed. On August 30 the plats sown with seed from Indiana

and Bohemia were in good condition for hay. The largest yields were obtained

from seed obtained from Minnesota, Bohemia, Indiana, Wisconsin, Brittany, and

Ohio, in the order given. The yields of hay per acre for the entire list of tests ranged

from 1,040 lbs. for seed from Norway to 4, 040 lbs. for seed from Minnesota and

Bohemia.

The shrinkage in curing for hay ranged from 68 to 82 per cent, the average being

about 73 to 75 per cent. In 1903 the earliest plats were those from Indiana, Hunga-
rian Mountain Region, and Ohio, being closely followed by plats from Bohemia,

Italy, Illinois, and Wisconsin. The earliest plats were ready for cutting June 29.

The highest dotal yield of hay for the season, 3.9 tons per acre, was obtained from

Indiana seed, with seed from Bohemia standing second, with a yield of 3.28 tons.

Directions for the breeding- of corn, including methods for the prevention
of inbreeding, C. G. Hopkins, L. H. Smith, and E. M. East ( Illinois Sta. Bid. 100,

pp. 599-625, figs. 2).—Experiments to determine the effect of detasseling were car-

ried on for 4 years in connection with corn-breeding work. For 3 years the even-

numbered rows on 2 breeding plats containing 44 rows each were detasseled and each

succeeding year the even numbered rows were planted with seed selected from the

best detasseled rows and the odd-numbered rows with seed selected from the best

tasseled rows. Each plat, therefore, contained 22 tasseled rows and 22 detasseled

rows, and the seed was saved from the best 10 rows in each lot.

The detasseled rows had no influence upon the breeding of the tasseled rows, but
they themselves were necessarily crossbred each year. The tasseled rows, however,
in the nature of the case became more or less inbred. The benefits produced by this

system of cross breeding are shown in tables; and in addition to general directions

for the selection of corn and the management of the breeding plat, a plan for plant-

ing to avoid inbreeding is outlined.

Mechanically selected high protein and low protein Learning corn was grown in

these tests. The high protein Learning showed an average increase in favor of the

detasseled rows of 1.6 bu. per acre the first year, 10.1 bu. the second year, and 9.3

bu. the third year, while the detasseled rows of the low protein Learning yielded 5.9

bu. per acre less than the tasseled rows in the first year of the test and 14.7 and 11.8

bu. per acre more the second and third years, respectively. The individuality of
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seed ears was brought out in several instances bj the yields oi rows located near each

other.

In 1902 rows 5 and 7 in the high protein plat produced 74.6 and 86.4 bu. pei acre,

and in 1904 rows 22 and 24 produced 79.2 and 96.4 bu. per acre, respectively. The
results of mechanical selection «»!' corn by different parties showed thai in every case

again was made in the average protein content of the selected ears. The authors

rec mend planting the breeding plal with the seed from 96 selected ears in 96

separate rows, to detassel c pletely every alternate n>\\ before the pollen matures,

ami to select all of the seed corn from the 48 detasseled rows, it is advised toallow

tin- tassel to develop sufficiently to be separated alone at the top joinl by a careful

pull.

The breeding plal according to the proposed plan is divided into quarters, each

containing 24 rows and each row representing a separate seed ear. The even-num-

bered rows are detasseled and 4 ears are selected for seed from each of the 6 best-

yielding detasseled rows in each quarter, making 96 ears in all. " It is recommended

that these 96 seed cars be numbered from I to 48 and from 51 to 98, the numbers 19

and 50 being omitted; also, that ears I to 48 be planted in one half of the plal and

ears 51 to 98 be planted in the other half, preferably end-to-end with the first half,

leaving one hill implanted to mark the line between the two halves, also leaving one

rowunplanted to mark the line between rows 24 and 25 and between rows 74 and 75;

that is, between quarters."

It is advised, however, to start the first year in the MM) series, numbering the ear-

to he planted in succession from loi to 148, and from i:>i to 198; the second year

from L'ol to 248, and from 251 to 298, and so on. The <^\ ears planted in the odd-

numbered rows to produce tassels and to furnish pollen are referred to as " sire seed
"

and the >"rv>\ ears for the even-nnnibered rows, which will contain the mother plants

producing the future seed, are called "dam seed." Two of the 4 seed ears taken

from each one of the selected rows arc used for sire seed and 2 for dam <{•{•<].

"The dam seed ears for each quarter are ears which grew in the same quarter,

while the sire seed is always brought from another quarter. For the first quarter

( rows 1 to 24 ) sire ears are brought from the fourth quarter. For the second quarter

-ire seed is brought from the third. In each of these cases sire seed iscarried diago-

nally across the breeding plat. For the third quarter sire seed is brought from the

lirst quarter, and for the fourth, from the second, the sire seed being carried length-

wise of the breeding plat in these cases."

A definite arrangement for the planting of the ^vv<\ ear's in alternate years has

been devised to entirely eliminate inbreeding or to bring its influence to a minimum.
The order of planting in the even-numbered years is illustrated by considering the

first quarter of the plat containing rows I to 24, of which numbers 2, 4, 0, s, lo, and

12 were the t; best-yielding rows, each furnishing 2 dam seed ears and 2 sin- seed

ears. The 12 ears of dam seed, bearing the same number as the rows fr which

they were taken, are used for planting the even-numbered rows of the quarter, the

order, beginning with row number 2, being 2, 6, lo, 4, 8, 12, 2, 6, 10, 4, 8, 12, or- the

alternating even numbers repeated in sets of :; and 0.

The odd-numbered rows of the quarter are planted with 12 sire ears representing

the 6 selected rows of the fourth quarter. The numbers of these rows in the case

given are 76, 78, so, 82, 84, so, ami the order of planting the ears, beginning with

row No. 1, is given as follows: 70, so, 84, 78, 82, so, 7s, si', 86, 70, 80, 84. The order

is the same as for the dam seed ears, with the exception that the two sets of :; are

reversed in the second set of o. For the odd-numbered years the two sets of 6 in

planting the sire seed are transposed, which then makes the order as follows: 78, B2,

86, 70, so, 84, 70, so, 84, 78, 82, so. Exactlythe same system is used in each quarter

of the breeding plat.
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A form for registering the numbers and descriptions of all the seed ears used in

corn breeding and also for recording their performance records is given, together

with notes on the multiplying plat and the commercial field. Complete directions

for describing individual cars arc given and a method of keeping the performance

record of tield rows is illustrated.

The manuring of cotton, G. P. Foaden (Khediv. Agr. Soc. [Pamphlet] 1, pp. 16,

figs. ,?).—The manuring of cotton is described and the effect of the different plant

food elements on the growth and development of the plant is pointed out. The

results of two different experiments showed that commercial fertilizers wTere applied

with profit, The application used consisted of about 200 kg. of superphosphate, 70

kg. of nitrate of soda, and 30 kg. of sulphate of potash per acre.

Notes on the bacteria active in flax retting, M. W. Beijerixck and A. van

Delden (K. Akad. Wetensch. Amsterdam, Proc. Sect. SeL, G (1904), pt .', pp. 4-62-481,

pi. l,figs. 4).—The author discusses the subject of flax retting, which is due largely

to the solution and softening of the rind of the flax stock by the removal of the

pectose, in consequence of which the bast bundles are separated.

This retting is caused largely by the action of certain bacteria, and may be consid-

ered a form of pectose fermentation. Where the retting takes place in the tield it is

due to the action of various molds, bacteria, and other organisms, and the product is

of an unequal character. When, however, it takes place in water the organisms are

principally anaerobic bacteria, the chief of which is called Granulobacter pectinovo-

runi. The action of this organism and its associated forms is described at length.

Selection of seed potatoes, F. Parisot (Jour. Agr. Prat., n. ser., 9 (1905), No. 6,

pp. 174-176).—The results of the experiments here reported indicated that the selec-

tion of seed potatoes, based on the size, composition, and hereditary characters of the

tubers and the number of eyes, is incomplete if no account is taken of a perfectly

healthy condition of the seed. Of normal tubers 81.2 per cent produced plants,

while of those not perfectly healthy only 41.6 per cent grew. The yield obtained

from normal tubers was nearly again as large as from the inferior tubers.

Potato experiments at Pare des Princes, L. Grandeau (Jour. Agr. Prat., n.

ser., 9 (1905), No. 5, pp. 141, 142)-—Fertilizer experiments in 1904 with Thomas

slag and Cierp phosphate, and either one of these substances in combination with

nitrate of soda, sulphate of ammonia, and lime nitrogen are reported.

The phosphatic fertilizers were given in quantities furnishing 200 and 300 kg. of

phosphoric acid per hectare, the larger quantity being applied inl902and the smaller

being given in 2 equal portions, one in 1902 and the other in 1904. The nitrogenous

fertilizers supplied 45 kg. of nitrogen per hectare. All plats had received a dressing

of 200 kg. of potash per hectare.

The smaller application of Thomas slag produced a heavier yield than the larger

quantity, but in the case of Cierp phosphate the larger application gave the heavier

yield. The yields for the 2 phosphatic fertilizers taken together show the best results

from the use of 200 lbs. of phosphoric acid per hectare. The plats receiving Cierp

phosphate produced on an average 1,536 kg. of tubers per hectare less than the plats

receiving Thomas slag. The yields on plats given nitrate of soda, sulphate of ammo-
nia, and lime nitrogen were 11,258, 10,771, and 10,545 kg. per hectare, respectively.

An average yield of 5,499 kg. per hectare was obtained on the check plats.

The degeneration of potatoes, P. Ehrenberg (Landw. Jahrb., So (1904), No. 6,

pp. 859-915, dgms. 4)-—This article discusses at some length the degeneration of

potato varieties as possibly due to continued propagation by means of the tubers, to

unfavorable local conditions, and to poor selection of seed tubers. The literature on

the subject as well as experiments along this line are reviewed.

The author concludes that in all probability the age of a potato variety is not a

factor in its degeneration, but that unsuitable environment, especially a poorly
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adapted soil and insufficient care in the selection of Beed tubers, are strong factors in

reducing the \Igor of a variety.

The degeneration of potato varieties, R. Tuckermann
| Milt. Landw. Inst. Bres-

lau, S i 1904), -Vm. /, pp. 1-92, dgms. 5).- The subjecl is considered from a cultural

and a physiological stand (mint and the conclusions drawn are based on the results ol

numerous experiments by different investigators.

The degeneration of varieties is considered as largely due to cultural and local con-

ditions, while the superiority of new varieties over older sorts is regarded as indi-

cating a greater adaptability to the particular region. Physiological degeneration of

a variety is not believed to result from the asexual method of propagation through a

Beries of years.

The fact that certain old varieties in particular Localities retain their productive-

ness, in the opinion of the author, would seem to contradict such a conclusion. It is

stated that a study of the principal factors of growth, especially climatic conditions

in each locality, would throw much needed light upon this subject.

Commercial sugar-beet seed, J. E. W. Tracy
I U. S. Dept. Agr. /.'/</. 80, pp. 171

is.:\. —Tin' importance of good sugar-beet seed is discussed, and the work of estab-

lishing a pedigree strain of Bugar-beet ^v^\, carried on in connection with the New

York State, the Michigan, and the Utah experiment stations and with private grow-

ers at Holland, Mich., and Fairfield, Wash., is described.

The work was begun by securing the best strains of European seed and also all

known strains <>f American-grown seed and growing them for comparison, of these

the best 4 strains were selected as foundation stocks, and all beets of exceptional

quality were saved and planted the next spring as mother beets for seed production.

In L904 one-half of the seed secured from these individual plants was planted and

the l>e>t specimens of beets preserved for the production of the first crop of elite

seed. The other half of the seed will be planted this year and from the beets pro-

duced the next year's supply of elite seed will he grown.

It is reported that during the last year a Washington State sugar-beet Beed

grower produced a lot of some 300 roots testing 2] per cent or more of sugar in the

beet, with composite tests showing coefficients of purity ranging from 86 to 91.9. In

this lot were included 15 roots containing 24 per cent, 50 with 23 per cent, and 100

with 22 per cent of sugar in the beet. Results of variety tests of sugar-beet seed

from American and European growers in 1904 show a range of from L5 to 17.7 per

cent of sugar in the beet and a range in coefficient of purity from 83.7 to s~.\\. The
low as well as the high figures were secured in Kleinwanzlebener sugar beet from

American-grown seed. The highest yield per acre, 13.17 tons, was obtained from

Klein wanzlebener seed grown at Fairfield, Wash.

hast year this Department distributed some 4,000 lbs. of California-grown and

11.000 lbs. of Washington-grown Kleinwanzlebener sugar-beet ^rvi], in order to

compare it with the seed furnished to farmers by the factories. < >f the reports so far

received, 7:5 per cent of those planting Washington-grown seed and »;:; per cent of

those planting the California-grown Beed found it to he of quicker, stronger, and

healthier germination, and none found it inferior to the other seed. The returns

from 561 acres showed that the sugar content of the beets from the Washington-

grown seed was 15.4 pel- cent and from the California-grown seed, 14.4 percent, as

against 14.9 per cent for heets from the factory seed. The Washington seed yielded

10.7 tons, the California ^ml tons, ami the factory svr<\ 0. 1 tons per acre.

Single-germ beet seed, C. < >. Townsend ( U. S. Dept. Agr. Rpt. 80, pp. 161-166,

ji<i*. .').—This article covers part of the work published in Bulletin 7:: ol the Bureau

of Plant Industry of this Department, which has been previously noted I
!•'.. S. R.,

lti, p. 983).
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Fertilizers and sugar beets, C. ( ). Townsend ( U. S. Dept. Agr. Rpt. 80, pp. 167-

176).—A general discussion on the use of green manure, stable manure, and com-

mercial fertilizers in beet culture is presented and results obtained under different

conditions with different kinds of fertilizers are reported.

The climatic conditions are shown by data taken from the monthly weather reports

of the stations at Detroit, Mich.; Spokane, Wash., and Omaha, Nebr. The experi-

ments were conducted in these localities. A comparison was made of two complete

applications, the one consisting of 125 lbs. of dried blood, 100 lbs. of sulphate of

potash, and 275 lbs. of South Carolina rock, and the other of a complete fertilizer

containing 1 to 2 per cent of ammonia, 4 to 5 per cent of potash, and 8 to 10 per cent

of phosphoric acid, applied at the rate of 325 and 200 lbs. per acre.

The amount received per acre for the beets shows an increase, apparently due to

the fertilizer, ranging from 27 cts. to nearly 830. Each application proved highly

profitable in two of the experiments and failed to increase the yields sufficiently to

pay for the fertilizers used in the two other tests. In one case a low rainfall is con-

sidered as accounting for the small increase due to the fertilizers.

In another series of tests 300 lbs. of nitrate of soda per acre gave a large increase

in the value of beets per acre. Applying one-half the quantity just before planting

and one-half July 1, gave results a little better than when the entire quantity

was applied just before planting. The quality of the beets did not seem to be

affected. In studying the effect of different amounts and different combinations of

fertilizer elements on sugar beets it was found that good results were obtained in

each experiment by using 200 lbs. ot nitrate of soda, 200 lbs. of phosphoric acid, and

100 lbs. of sulphate of potash per acre.

The results also seemed to indicate that the potash had no appreciable effect on

the quantity or quality of the beets. None of the salts applied showed any injurious

effect upon the quality. In one experiment common salt was applied at the rate of

200, 300, and 500 lbs. per acre. The result seemed to indicate a beneficial effect in

helping the soil to retain moisture. In some instances there was no effect upon the

yield, and in others 200 lbs. seemed as effective as 500 in increasing the tonnage.

The heavier application did not appreciably affect the quality of the beets.

Variety tests with, sugar and fodder beets, J. Hansen and K. Hofmanx
(Deut. Landw. Presse, 32 {1905), Nos. IS, pp. 151, 152; 19, p. 163).—The average

yields of 11 varieties of sugar beets, each grown on 2 plats, ranged from 43,090 to

48,230 kg. per hectare, the best yielder among them being the Friedrichswert variety.

In average sugar content in the beet the varieties varied from 19.19 to 21.71 per

cent in the Friedrichswert and Heine varieties, respectively. In average yield of

sugar per hectare Schreiber Zuckerreichste stood first with 9,638 kg., and Rabethge

and Gieseke Late Klein-Wanzleben last with 8,661 kg. The coefficient of purity in

the different varieties varied from 88.35 in Friedrichswert to 92.61 in Schreiber

Klein-Wanzleben. The test with fodder beets also included 11 varieties.

In productiveness Criewen Eckendorf stood at the head of the list with a yield of

79,320 kg. of beets per hectare, and Tankard Mangold, obtained from England, last

with a yield of only 38,870 kg. The continental climate, and especially the dry
summer, proved detrimental to the 2 English varieties grown in this test. The
Eckendorf, Tannenkrug and Leutewitz varieties, given in the decreasing order of

yield, ranked next to the Criewen Eckendorf variety in the production of beets. A
heavy yield of leaves was not correlated with a heavy yield of beets.

The percentage of dry matter was quite high, ranging from 11.67 per cent in the

Tannenkrug beet to 17.50 per cent in the Substantia Lank variety. In yield of dry
matter the Leutewitz variety led with 10,755 kg. per hectare, followed by Substantia

Lank and Oberndorf, each producing more than 10,000 kg. These varieties also

stood in the same rank and order in the yield of sugar. The percentage of sugar
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varied from 7.69 in Yellow Mangold, oi ' the English varieties, to 10.14 in Sub-
stantia Lank.

Tin- experiment with fodder beets again called attention to the fact thai the inosl

productive varieties as a rule are l<>\\ in dry matter and food value, which theii

greater yield does m>t always counterbalance.

Progress of the beet-sugar industry in the United States in 1904, < |

Bayloei U.S. Dept.Agr. Rpt.80,pp. t-160,pls. f). This report is a general review oi

the successes and failures of the year, and a discussion of the influences and condi-

tions acting 'Mi the development of the beet-sugar industry.

Beel sugar is now produced in 1,2 States, in 1 of which irrigation is practiced. In

1904, 48 factories and 4 slicing stations were in operation. The factories were dis-

tributed as follows: Michigan L6; Colorado 9; ( lalifornia 5; Utah 1; Nebraska, Idaho,

and Wisconsin 3 each; and Minnesota, New York. Ohio, Oregon, and Washington l

each. Three factories in California and 3 in Michigan were no1 operated during the

year, an. I 3 plants were in the process of construction. In discussing the mi-takes

made and the obstacles met and overcome, the author consider- the supply and

character of labor, the competition with favored crops, the requirements of sugar-

heet culture differenl from those of other crops, the influence of had seasons, djs-

easea and insects, the use of poor seed, and the methods of establishing factories.

During the year 4 large factories were installed in new localities, 2 in Wisconsin

and 2 in Idaho. ( meof these factories is new, while the others are old ones removed
from other localities. The development of conditions ami prospects for new fac-

tories are discussed by States. In considering climatic conditions and farm and
factory results for 1904 for the different beet-growing States, the author points out

the methods .if handling a crop of sugarheets, and calls attention to the injury done
by hail and rain during early growth.

A. field of beets, hailed and flooded out on June 27, was given a deep cultivation

as soon after the rain as the soil conditions permitted, and the beets were straight-

ened up with hand and hoe. On July 23 this field had fully recovered, showing
healthful growth with abundant foliage. This crop yielded l<> tons per acre with
high sugar content and purity. The statistics for the year show that 197,784 acres

of beets were harvested, the average yield per acre being 1 1 >.47 tons. The total

quantity ol beets worked was 2,071,539 tons, and the quantity of sugar manufac-
tured, 484,226,430 lbs. The beets had an average sugar content of 15.33 per cent and
an average purity coefficient of 83.09.

The employment in the BUgar-beel fields of young hoys coming under the jurisdic-

tion of the juvenile court in Denver, Col..., is discussed; and a description . if the

most improved methods of growing sugar beets is republished from a previous report.

Beat-sugar factories of the United States and Canada (Amer. Sugar /wins.

and /;,,/ Sugar Gaz., : i inn:,), \,,. //,/,. ?54).—This is a list which gives the location

and daily capacity of 7 factories in ( lalifornia, 9 in Colorado, .'> in Idaho, 17 in Michi-

gan, 2 in Nebraska, 1 in New York, I in Ohio, I in Oregon, 4 in Utah, I in Wash-
ington, :; in Wisconsin, and .'! in Canada, 4 not in operation, and 6 now building for

the campaign of L905.

The beet-sugar industry of Wisconsin, V. W. Woll ( Wisconsin sta. Bui. /.'•<',

pp. 70,jig8. 8).—This bulletin briefly considers the manufacture of BUgar from beets

grown in Wisconsin, presents statistical and other information on the present condi-

tion of the industry, summarizes previous work, and reports tin- results of the more
recent investigations at the station and in different parts of the State.

A summary of analyses of 2,994 samples of sugar beets grown by Wisconsin farmers

from L890 to 1901, inclusive, shows an average sugar content in the juice of 14. 13 per

cent, with an average purity coefficient of 78.6. The average yield is estimated at

14.8 tons per acre. In experiments at the university farm from 1890 to L904, inclu-
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sive, the average sugar content of the beets secured was 14.10 per cent, The aver-

age yields of beets and sugar as calculated amounted to 17.37 tons and 4,900 lbs. per

acre, respectively.

According to the report on Wisconsin beet-sugar factories for 1904-5, 125,928 tons

of beets, containing an average of 14.4 per cent of sugar with an average purity of

83.7, were worked. The total acreage in 1904 was 14,400. Reports on 75 culture

tests in 1904 give information concerning methods of culture and show that, on an

average, 2.8 acres of beets were grown in each test, the average sugar content in the

beets being 15.1 per cent; the yield, 16.5 tons per acre; the net receipts, $70.57, and

the average expense, $29.09 per acre.

Brief notes on the individual experiments and discussions on the soil and culture

requirements of the crop are given. The expense of growing an acre of beets is con-

sidered and compared with the cost of growing cereals, potatoes, and tobacco. The

fertility removed by different crops and the influence of a preceding crop on the

yield and quality of beets are shown in tables. The text of contracts in force

between the factory and the grower is given.

Culture of tobacco, G. M. Odlum (London: British South Africa Co., 1905, pp. 185,

ph. 8, Jigs. 101).—A treatise on the culture of tobacco, in which the different phases

of the production, preparation, and marketing of the crop are discussed. In addi-

tion to treating of the tobacco plant and its varieties in relation to soil, climate and

cultural operations, its insect enemies, diseases, methods of curing, buildings for

curing, grading, and fermenting the leaf, packing and marketing the product, and

miscellaneous topics are considered. The book is a report on tobacco culture based

mainly on an investigation of the tobacco industry in America.

Report on tobacco investigations in Wisconsin for 1903 and 1904, E. P.

Sandsten (
Wisconsin Sta. Bui. 124, pp. 45, figs. 13).—This bulletin is a report on

work in the improvement of Wisconsin tobacco seed, on fertilizer experiments, and

on growing Sumatra tobacco under cover. A preliminary report has been previously

noted (E. S. R., 16, p. 68).

In addition to the experiments previously reported, fertilizer tests were made in 4

other localities. The soils and conditions were unlike, and the results are applica-

ble only to the particular localities in which the work was carried on. At Rio and

Westby the use of commercial fertilizers gave a smaller yield than that of barnyard

manure. Early in the season the plats receiving commercial fertilizers showed the

best growth, but later they were overtaken and outstripped by those receiving barn-

yard manure.

At Soldier's Grove on sandy-loam soil in a high state of cultivation commercial

fertilizers gave better results than barnyard manure, the greatest gain, 508 lbs. per

acre, or 36 per cent, being secured from the plat receiving 300 lbs. of nitrate of soda

per acre. The plat treated with 200 lbs. each of nitrate of soda and sulphate of

potash per acre gave a smaller yield than the barnyard-manure plat, the manure
having been applied at the rate of 20 tons per acre. The results at Janesville were

not conclusive on account of the poor physical condition of the soil at planting.

The cost of commercial fertilizers and their influence on the burning quality of

tobacco is discussed.

Experiments in growing Sumatra tobacco undercover were conducted in 1902 and
1903. Directions are given for tent construction, the culture of the crop, and its

fermentation. The total cost of growing 2 acres of Sumatra tobacco in 1902 and 1903

was $3,395.03, and the total net receipts were $1,681.27, or a net profit of $420.32 per

acre per year. The total yield of fermented tobacco was 2,314 lbs. in 1902 and 2,110

lbs. in 1903, which was sold at prices ranging from 50 cts. to $2 per pound.

Tobacco investig-ations in Porto Rico during* 1903-4, J. van Leenhoff, Jr.

(Porto Rico Sta. Bui. 5, pp. 44, pis. 5, fig. 1).—The methods of tobacco growing now
practiced in Porto Rico are described.
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The result- of experiments in growing, curing, and fermenting tobacco are reported,

and ways and means for the improvemenl of the Porto Rican crop are suggi

Mechanical analyses of soils and subsoils from typical Porto Rican tobacco fields,

as determined by the Bureau of Soils of tins Department, are given in tables and

discussed. The mechanical analyses of subsoils from 2 Cuban tobacco districts are

also given.

In seed-bed experiments it was found thai the Beed under shade came up from •_' to

1 days earlier than the seed without shade; hut while the shaded seeds came up
earlier and looked healthier during the first ''> week-, those without shade were

finally more vigorous and larger. The shade reduced evaporation, resulting in a

quicker and more perfect germination of the <>'r<\, and also protected the beds h
washing. Cloth was more satisfactory for shade than straw.

The burrows of changas in the seed bed were treated with a solution of I pari of

kerosene to 14 parts of water, and no further depredations were noticed. When the

plants suffered from disease a dilute solution of Bordeaux mixture was applied with

very beneficial results.

Transplanting experiments were made outside and under cover. In the open

mamey and mango leaves were us< d for shading. The petiole of the leaf was -tuck

into the ground 1 to 2 in. south of each tobacco plant to shield it from the direct

rays of the sun during the hottesl part of the day. Of 445 plants protected in this

way 125 died, and of the same number of unprotected plants 300 failed to grow. At

harvest the shaded plants showed a much greater uniformityin growth than the

unprotected ones. Of 300 plants wrapped in mamey leaves as a protection againsl

cutworms and mole crickets 200 died, and of the same number unprotected 220 had

to he replanted. Wrapping the plants is a protection againsl the crickets, hut it is

often detrimental to early growth because it confines the upper roots of the plant

and allows water to collect within the leaf.

The poor results" in these two experiments were largely due to insufficient care in

planting and the use of unselected seed. In a trial under cheese cloth only about •">

per cent of 1,700 carefully set-out plants failed to grow, while in a plat of 800 plants

planted in the usual native way the loss was much greater.

An experiment in shade-growing wrapper leaf suffered from delays and disease

attacks, hut the results of this test as well as those of a second experiment indicated

"that shading increases the yield, quality, and percentage of wrappers sufficiently

to make shading a profitable business, providing it is practiced only on soils suitable

for growing wrappers and the crop is given the best of care throughout its growth

and further treatment in curing and fermentation."

Fertilizer experiments carried on at Aibonito showed that on that particular soil acid

phosphate was more efficienl than sulphate of potash or nitrate of soda combined.

The I! substances were applied at the rate of 60, 20, and 20 lbs. per acre, respectively.

The use of 200 lbs. of lime in addition to the complete application showed no improve-

ment. In another test 2,000 lbs. of cotton-seed meal produced a better growth,

especially in the young plants, than a liberal dressing of compost of horse manure and

vegetable matter, including tobacco stems. The use of fertilizers for tobacco in Porto

Rico is disciis-ed.

Curing experiments were made in.') curing sheds, the first a frame building con-

structed for a storehouse, the second a shed of poles and canvas covered by a straw

roof, and the third a large .-lied constructed of hoard sides with a thatched roof on a

pole framework. The daily temperature and relative humidity were ascertained in

each shed from March L9 to April 23.

In the frame building, with a mean temperature of 80.2° F. and relative humidity

of 68.3 per Cent, the tobaCCO dried too quickly and the leaves when cured contained

many green spots. In the cloth shed the temperature was at first much too high

and the tobacco was badly damaged, hut when the mean temperature was down to
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78.26°, with a relative humidity of 70 per cent, the conditions for curing were more

favorable than in the frame building. The best results were obtained in the large

shed with a mean temperature of 77.67° and a relative humidity of 73.57 per cent.

The slightly lower temperature and higher relative humidity in this shed were

apparently more favorable to securing the best results.

Fermentation investigations were made and the temperature records of one pile of

outside-grown tobacco with a high percentage of wrapper leaves are shown in a table.

The suggestions for the improvement of Porto Rican tobacco include discussions

regarding soil, seed and seed beds, time and method of transplanting, cultivation,

topping, harvesting, curing, and fermentation.

Extermination of Johnson grass, W. J. Spillman ( U. S. Dept. Agr., Bur. Plant

Indus. Bid. 72, pt. 3, pp. 14, pis. 8, figs. 4).—The results of investigations begun in

1902 for the eradication of Johnson grass, which is one of the most troublesome

weeds in the Southern States, are given. These investigations are still in progress,

but some definite results have been secured that seem to justify the publication of

the data already at hand.

From the experiments already carried on it seems feasible to eradicate Johnson

grass in a single year by plowing in the autumn, care being taken to turn the soil

completely. After plowing the land should be harrowed immediately, so as to get

it smooth and well pulverized, after which it is given treatment by root diggers,

which tear out and collect the roots. In the spring the land should be plowed again

and put in cotton, giving it ordinary good tillage. All plants of Johnson grass that

remain should be pulled out by hand, and by repeating this whenever the grass gets

about 6 in. high it can be eradicated during a single summer without an excessive

amount of labor. These directions apply to cultivated fields and are not practicable

along fence rows, ditch banks, etc.

HORTICULTURE.

Summary of experiments in practical horticulture, W. M. Munson {Maine

Sta. Bid. 113, pp. 21-27).—A brief summary is given of the results of experimental

work at the station, since its establishment, in the culture of vegetables, ornamentals,

and fruits, including spraying.

With the tomato it has been found that earliness and productiveness stand in

direct ratio to the earliness of setting in the field. Under favorable conditions the

plants should be in the field by June 1. The yield has been increased a third by

trimming the plants after a part of the fruit has set. Bagging the fruit has reduced

the loss from rot. Crossing between early small-fruited prolific varieties and the

common large-fruited ones has resulted in types well suited to seasons of short growth

and for forcing under glass.

The increased yield of the Lorillard-Peach cross over the pure Lorillard has been

nearly 50 per cent. Seed from plants grown under glass has in some instances given

better results in forcing than seed of the same variety grown in the field. The results

were not uniform, however, and there appear to be distinct varietal differences.

Cabbage plants handled 2 or 3 times before setting in the field have invariably

given better results than plants handled but once or twice. Depth of setting has had

very little influence on the size of the head produced by "leggy" plants. Trimming
the plants at time of setting in the field has not been of apparent benefit. Handling

the plants in pots before setting in the field has increased the percentage of market-

able heads. Mulching has been found a very satisfactory substitute for cultivation

for this crop.

Cauliflower plants handled in pots have made a more uniform growth and pro-

duced a higher percentage of marketable heads than wrhen grown in boxes. Trim-
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tiling the plants has had no beneficial effect. Better results have been secured from

freqnenl cultivation than from mulching. The most valuable sorts tor culture appear

to be Dwarf Erfurt and Snowball types, with Algiers for late in the season.

Early varieties of eggplants can be successfully grown in Maine, the requisite foi

success being early sowing, \ igorous plants, late removal to the field, and warm, rich

soil. Several crosses have been made between white-fruited and black-fruited t\ pes,

hut nothing of permanent value has hern produced. The white-fruited types

appeared to be stronger than the purple in their power t«» transmit form and
productiveness.

[n the case of radishes, 30 to 50 per cenl more first-class roots have been secured

from large seed than from small seed of the same lot. Subwatering increased the

yield of first-class radishes 12 to 15 percent in the greenhouse over surface watering.

The loss from damping off was also greater on the surface-watered beds than on the

Bubirrigated. The crop matured earlier and was of better quality when grown with

B night temperature of 60° than when gro\* n at a lower temperature.

In greenhouse work it has been found that one good man with occasional help

should he able to do all the work in houses covering 4,000 sq. ft. of ground surface.

"In general, solid beds are advocated for plants requiring no bottom heat, Buch as

cauliflower, lettuce, and radishes, while for semitropical plants, lik«- melons, beans,

and tomatoes, benches are preferred." steam heat for targe houses and hot water
for small houses are recommended.

Relative to fruit growing, it is believed that the opportunities in this line are greater

than in any other line of commercial horticulture in Maine. With apples it has

been found that in the case of the < Jravensteins the number of trees producing some

fruit was nearly 50 percent greater when cultivation was practiced than when the

land was mulched, while the average yield was as ~'2 and 59, respectively. The rise

of potash in different forms as a preventive of apple scab has given only negative

results. Cultivation has had a marked beneficial effect in the renovation of the

orchards.

In spraying experiments the amount of wormy fruit has been decreased by the use

of arsenicals. Paris green has injured foliage less than London purple or white

arsenic. While a pound of Paris green to 250 gal. of water reduced the amount of

wormy fruit, a strength of a pound to 100 gal. of water was required to kill the tent

caterpillar. Spraying with Paris green greatly lessened the number of windfalls anil

the proportion of wormy fruit among the windfalls.

With the laiger part of the wormy fruit from sprayed trees the wormholes were

at the side or base of the fruit, while in the case of fruit from unspraved trees more
worms entered at the calyx end. Three applications of ammoniacal solution of cop-

per carbonate proved sufficient to control the apple scab fungus and resulted in sav-

ing 52 per ient of the crop, though the foliage and fruit were slightly injured. The
most satisfactory and effective fungicide, however, is the Bordeaux mixture.

The improvement of blueberries by crossing, selection, etc., is under way at the

station.

In the plant-breeding work evidence has been obtained which indicates that "the

secondary results of crossing may be of fully as much importance as are directly

inherited qualities. Among these secondary effects are the possible immediate

influence of pollen upon the mother plant; the stimulating effect of pollen upon
the ovary, and the influence of varying amounts of pollen."

Report of the Upper Peninsula Substation for 1904 [Horticulture], L. M.

Geibmab (Michigan sin. Spec. Bui. SI, pp. V8S6).—A detailed accounl is given of

experiments at the station in the culture and tot- of a number of varieties i >f garden

peas, beans, sweet corn, cucumbers, muskmelons, watermelons, tomatoes, cabbage,

cauliflower, eelery, onions, leek-. Balsify, kale, collards, lettuce, spinach, radishes,
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scolymus, globe artichoke/ mustard, roquette {Eruca sativa), rarnpion {Campanula

rapunculus), parsley, tobacco, peppers, sunflowers, and a number of flowers and

honey plants. Similar notes arc also given for strawberries and orchard fruits.

Xott Excelsior has proved the besl of the medium early varieties of peas. PMible

ears of Peep 0'Day sweet corn planted June LO were obtained September 1. Earliest

of All was the next earliest variety. Vaughan Earliest of All is the most promising

variety of tomato thus far tested. The husk tomato {Physalis francheti) was not

killed by frosts until November and came up the following May from underground

runners.

Extensive observations relative to the onion maggot indicate that it does not

propagate in the wild leek, nor in the cultivated leek, nor on perennial onions. In

onion sets which were shipped in from the outside L'l'out of 26 onions contained 2 to

S maggots each. Cedar birds were especially injurious in eating and destroying

strawberries. Robins were less so. Their depredations were restricted to "the

gathering of the seed from a few berries, and this only at a time when their young

begin to feather out."

A number of orchard trees were injured by sun scald during the winter above

snow line. Seven varieties which ripened fruit were Haas, Borowinka, Gideon,

Hibernal, Patten Greening, Yellow Transparent, and Duchess.

Asparagus culture in California, R. E. Smith (California Sta. Bid. 165, pp.

5-18, Jigs. IS).—This bulletin is primarily a report to certain asparagus growers, can-

ners, and dealers in California, who provided a fund of $2,500 for investigating

asparagus rust. That part of the bulletin dealing with the nature and control of

asparagus rust is noted elsewdiere in this number.

The commercial culture of asparagus in California has developed largely within

the last 10 years, principally in the delta country between Sacramento, Stockton,

and Port Costa. At present about 7,000 acres of asparagus are grown annually in

California. The crop is grown on 2 classes of soils, sedimentary river deposits and

island peat soils. In small field culture the rows may be as close as 5 ft. apart, but

in the great island plantations they are or even 10 ft. apart and about 2 ft. distant

in the row. For canning purposes the blanched stalks are grown. These are pro-

duced by ridging dirt high up over the rows.

In marketing, the crop is trimmed to a uniform length of 7 in. and packed in bulk

in 60-lb. boxes. Bunching is not practiced except to a limited extent and for ship-

ment to eastern markets in a fresh condition. The average yield is placed at 5,000

lbs. of merchantable asparagus per acre, while good fields in prime condition may
produce 7,000 to 8,000 lbs. without fertilization. The larger part of the crop is

canned. The author states that the process of canning is clean and appetizing, "and
the product healthful and delicious, being immeasurably superior to fresh asparagus
bought in the market and cooked at home."
Tomatoes, L. C. Corbett ( U. S. Dept. Agr., Farmers 1 Hal. 220, j>/>. 32, figs. IS).—

Popular directions are given for growing and marketing tomatoes, the subject being
considered from the standpoint of tomatoes as a field crop at the North, as a tield

crop at the South, forcing of tomatoes, and the tomato as a field crop for canning.
Pruning- tomatoes, W. T. Macoun {Country (lent., 70 (1905), No. 2720, p. 250).—

Two varieties of tomatoes were used in the experiment, Sparks Earliana and Match-
less.

When the plants had developed 6 strong leaves in the hotbed the tops were
nipped off and the plants given more room, being spaced 5.5 in. apart each way.
"The object of pinching off the top of the plant was to cause new shoots to develop
at the axils of the leaves, in order to have 6 branches bearing early tomatoes instead
of the one cluster usually found on the top of the plant." These plants were set out
in the field June 6 alongside of other plants which were left unpruned. On June 22
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one-half of the pruned plants were again pruned, all laterals being taken oul and the

6 main branches only being left. The remaining plants were left to grow at will.

The lirst ripe fruit on the unpruned plants was secured Jul) 29, on the plant-

pruned once August 13, and on those pruned twice Augusl 12. The heaviest yield

of I'm it was obtained from plants pruned twice in the case of the Sparks Rarliana an-

1

pruned once in the case of Matchless. In both cases the pruned plants gave much
heavier yields than the unpruned plants. The results arc thoughl to be ver) prom-
ising and market gardeners arc advised to give this Bystem of pruning a trial.

A few notes on ginseng-, M. Harrington ( Trans. Towa Hort. Soc, SB

976).—The author states thai from beds of ginseng 10 ft. long and 5 ft. wide, includ-

ing the path between the beds, he secured $55 worth of dried rool and $16 worth of

roots for replanting the bed. He believes thai had he dried .-ill the roots the cash

value would have been at the rate of about $15,000 per acre. From one-seventh of

an acre about $1,850 worth of ginseng seed was produced in 1903. In 1904 the same
patch produced over 600,000 seed with an estimated value of $3,000 or at the rate of

$21,000 per acre.

Planting-table for vegetables, E. L. Fullerton
I
Gard. Mag. [ ZV< w York], /

No. S, pp. IIO-IIS).- A tabuluted guide is given showing when and how to plant

and cultivate 74 kinds of vegetables. Such matters as the depth to plant seeds and
roots, distance apart, time required for the crop to mature, the use of the crop, etc,

are included. The table i^ adapted t<. the use of those w h«. make small home gardens

which are cultivated by hand or by the wheel hoe.

Report on culture experiments carried out in 1904 on the sewage fields of

Berlin, J. Ki.ak and ( >. Mende (Gartenflora, 54 | 1905), A'--. /, pp. 24-ir>).—.\ general

account is given of the results secured during the year in the growth of a number of

(lowers and of such vegetables as radishes, salad plants, tomatoes, cauliflower, and

potatoes, including the swamp potato ( Solarium comnn rsonii |. With reference to the

latter it is stated that on account of the small yield of tubers obtained this potato at

present can he designated only as "interesting."

The higher standard in American horticulture, <i. T. Powell ( West. N. )'.

Ilnrt. Sue. Proc. 1905, }))>. 64-73).- A number of suggestions are made relative to

improved methods of fruit propagation, orchard management, harvesting, and

marketing fruits to meet t he better elass of trade, special emphasis being given to the

adaptation of soil to variety, the labeling of packages which shall give lull informa-

tion to purchasers as to the quality of the fruit and the hest method of preparing it

for the table, the improvement of soil, the improvement of trees through selection,

and the need of organized effort in marketing fruits.

The progress of fifty years, L. II. Bailey ( West. A'. )'. Hort. Soc. Proc. 1905,

pp. 6-14).—The progress which ha- been made along different lines of fruit culture

during the past fifty years, in methods of orchard management and the handling and

marketing of fruit, is discussed.

Report of South Haven Substation for 1904, T. A. FArrand {Michigan Sta.

Spec. Hal. SO, i»i>.
;<)).—The usual account is given of the behavior of the varieties of

fruits and nuts tested at the South Haven Substation, with further results of spray-

ing experiments with different fruits and the use of cover crops i E. S. R., 16, p. 260).

The severity and length of the winter resulted in a loss of many peach trees from

root freezing. In experiments at the station and in cooperation with a number of

fanners, tests were made of the relative efficiency for scale insects of the lit snl-

phur-salt mixture, made according to the usual directions, made w ithout salt, or made
with caustic soda substituted for the salt, in comparison with caustic soda and lime.

The results of these experiments indicated that the use of 6 lbs. of caustic soda and

5 lbs. of lime diluted with 50 gal. of water is without benefit in the control of the

scale, while a stronger solution is dangerous to both man ami beast. The lime and

sulphur seem to be the elements in the mixture which destroy the scale. The addi-
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tion of copper sulphate, caustic soda, and other materials is an added expense and

gives no better results.

The usual method of mixing ingredients and boiling was found to he the most

satisfactory way for preparing the wash. Experiments with this mixture on peaehes

showed that it is perfectly safe to spray on peach trees up to the time the blossoms open.

The use of copper sulphate has again been found the most satisfactory method of

controlling peach-leaf curl. It can be controlled equally well by the use of lime-

sulphur-salt wash, hut the latter is much more expensive and unless it is required

for the scale should not be used.

Fall applications of the lime-suiphur-salt wash, copper sulphate, and Bordeaux

mixture were compared with spring applications of these same fungicides. The

spring applications gave slightly better results. In order to test the effect of a thick

coating of lime as a protection for peach buds over winter they were heavily sprayed

with whitewash in the fall. Neither beneficial nor injurious effects could be observed

from the application. In the experiment 8 lbs. of salt was added to each 50 gals, of

wash. The coating of whitewash and salt was without effect as regards leaf curl.

Kxperiments in the fall pruning of peach trees indicated that the heading in of the

t rees in late fall and early winter if continued may result in serious injury. Dust

sprays proved inefficient in the control of apple-scab fungus and of pear leaf blight

and scab.

I n order to test the recommendation of a California fruit grower that crude petroleum

could be used as a spray while the foliage was on if followed within 15 to 20 minutes

with a solution of concentrated lye, a test was made in June. Six trees were sprayed on

one side with petroleum. Immediately thereafter 2 of the trees were sprayed with a

solution of 1 lb. concentrated lye dissolved in 9 gal. of water. Two other trees were

sprayed with a solution of 1 lb. of caustic soda to 9 gals, of water, and the 2 remain-

ing trees with 1 lb. of crude potash to 9 gals, of water. The foliage was killed where-

ever the oil was used. The trees were also seriously injured and many of the smaller

branches killed. The caustic solutions also slightly burned the foliage but not suffi-

ently to cause it to fall off.

A number of trees were treated by the Owen process for the control of insect pests

and diseases. The treatment consisted of boring a hole into the heart of the tree,

putting in a grayish black powder composed largely of sulphur and charcoal and
then putting in a wooden plug. Up to the present time this treatment has proved
entirely valueless, as was expected.

Japanese chestnuts at the station are proving of but little value. Two of the

European varieties, Paragon and Comfort, are very promising and have given several

noteworthy crops. In the test of cover crops in the orchard mammoth clover has
proved especially valuable. It is most satisfactory when oats or barley are grown
with it.

Pomology as a study, R. L. Castle {Jour. Roy. Hort. Soc. [London], 29 {1904),
No. 1-3, pp. 146-160). — A paper showing the wealth of material which fruits furnish

to students who wish to study them for pleasure or information. Specific sugges-

tions are given for study and investigation along the following lines: (1) Flower-bud
formation, controlling influences such as food supply and weather; (2) problems in

fertilization and sterility; (3) the development of fruits; (4) fruit characters and
description; (5) systems of classification.

Under flower-bud formation the author notes an experiment in root pruning 6
espalier pear trees which had made a very free growth but which were still unfruit-
ful. Two trees were root pruned on both sides, 2 on one side only, and the remain-
ing 2 were left untouched for controls. The root pruning was performed in January
and February and nothing special was noticed during the current year.

The following year the trees root pruned on one side only produced a fair crop of

good fruit; those more severely root pruned had very lew fruits, while those which
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had nol been root pruned at all were unfruitful as usual. One of the latter trei

rool pruned later and gave results Bimilar to the earlier root-pruned tn

In discussing the Bubject of fertilization and sterility, the author states thai prac-

tically all varieties of strawberries in England, with the possible exception of the

Hautbois type, bear both stamens and pistils, while in America many of these varie-

ties are distinctly pistillate. Crescenl Seedling is cited as a specific example. This
variety, which is perfecl in England, is generally pistillate in the United States.

The staminate portion of flowers has generally been held to be more easily injured

than the pistillate portions, bul this lias not been found l>y the author to be the case

with our principal fruits when the temperature falls below the freezing point. Under
those circumstances the pistil and stigma are more quickly injured, though some-
thing depends upon the Btage the flower has reached. Bui even with small unopened
blossoms of apples, pears, peaches, apricots, plums, cherries, gooseberries, currants,

and strawberries, the pistils have repeatedly Keen found destroyed when the stamens

showed no damage. The greatesl injury to stamens appears with sudden variations,

especially from a low temperature to a high one w itii abundant moisture.

The author's observations indicate thai "pollen production is the mosl serious tax

upon the strength of the tree, ami in consequence in the case of weakness 01 soil

poverty the stamens oranthers are the firsl to suffer." This has been noticed in the

apples Stirling Castle, Lord Suffield, and Cox Orange Pippin, and others, besides

several plums, penis, and peaches. "In such cases Bterility has been effectually

removed by liberal application of complete manurial aids; bul where the defect has

arisen from some other cause it has been necessary to plant other varieties with the

failing sorts in order to provide the requisite pollen."

Under systems of classification examples are given of a number of methods which
have been adopted by English writers in classifying and describing fruits, with com-
ments on the usefulness and defects of the different systems.

Plant food constituents used by bearing- fruit trees, L. L. Van Slyke,
o. M. Taylor, and \V. II. Andrews {New York Shit,' Sta. Bul. 265, pp. 205- .

Experiments were undertaken to ascertain the amounts of nitrogen, phosphoric acid,

potash, lime, and magnesia used in one growing season by bearing fruit trees.

From I to 3 standard varieties each of apple, peach, pear, plum, and quince were
examined. All t he trees were typical representatives of their kind and in the full

vigor of bearing. The plan of the work included the analysis of the fruit, leaves,

and new growth of \\ 1 as represented by the tips of branches of each individual

tree. A number of tables are given which show the data collected in the case of

each tree as regards the plant-food constituents of the fruit, leaves, and new w I.

The varieties of apples used in the experiment were Rhode Island Greeningand
Baldwin; of peaches. Champion, Elberta, and Hills Chili; of pears, Kiefferand
Angouleme; of plums, Grand Duke and Italian Prune: and of quinces, Champion.
The fruit on the different trees was picked when ripe. The foliage was left until it

showed a tendency to drop. The twigs of new wood were removed soon afterwards.

The following table shows the average amounl of plant-food constituents used by
each fruit tree of the different varieties studied:

Plant food used during <> season's growth by a malurt fruit tree in full bearing.

Variety.
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It may be determined from this table " that the relative proportions of the different

plant-food constituents are approximately the same for these different varieties of

fruit tn-cs. This means that under like conditions of soil fertility a mixture of nitro-

gen, phosphoric acid, and potash which would meet the requirements of one variety

would also meet the needs of the other varieties, so far as the supply of these plant-

food constituents is concerned."

In some years fruit trees hear no fruit. It is, therefore, desirable to know the

amounts of food constituents used by different parts of the tree. The following

table gives these data:

Amounts of food constituents used per acre by different parts of a tree.

Part <>f tree.
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"Lime ia present in the Leaves and also in the neM wood in much larger quanti-

ties than any other plant-f 1 constituents; nitrogen conic- second, Followed in order

by potash, magnesia, and phosphoric acid.

"In the n<'\\ wood, the plant-i 1 constituents used per acre are greatest in the

case of the peach trees, after which come in order quince, plum, pear, and apple."

Tabulated analyses showing- amounts of plant-food constituents in fruits,

vegetables, etc., I.. L. Van Slyke, O. M. Taylor, and W. H. Andrews (Neu York

State Sta. Bui. ?65,pp. 228-230).- Analyses with reference to moisture content, nitro-

gen, phosphoric acid and potash, which have been accumulating al the Btation, are

here brought together for a large number of fruits and vegetables.

The lisl includes apples, blackberries, cherries, currants, dewberries, gooseberries,

grapes, peaches, pears, plums, quinces, raspberries, strawberries, asparagus, string

beans, beets, cabbages, carrots, cauliflower, cucumbers, eggplant, lettuce, mushrooms,
muskmelons, onions, parsnips, garden peas, pumpkins, radishes, rhubarb, salsify,

sweel coin, tomatoes, turnips, watermelons, balm, dandelion, endive, horehound,

hyssop, peppermint, pot marjoram, prickly comfrey, rose bushes and foliage, rue,

sage, tansy, tarragon, thyme, winter savory, and wormwood.
Observations on the phenology of plants at Ames, Charlotte M. King i Trans.

Iowa Eort.Soc.,89\ 1904), pp. 114-187, pi. t,dgm. /).—Tabular data are given showing
the bl ning period ofa large number of species of plants, including flowers and fruits,

at A i iics and other parts of Iowa for 1904 and in some instances for other years between
lssii and 1904. A bibliography of a number of papers <>n the phenology of plants is

included.

Varieties of fruits in Thurgau in the year 1903, F. Schwyzer-Reber i Mitt.

Thurgau. Naturf. Gesell., 1904, No. 16, pp. 8-61).—An account of the different varie-

ties of orchard fruits now grown in Thurgau, with a statement of the condition of

orchards in different sections based <>n replies to a letter of inquiry -cut out to

growers.

New York apples, S. A. Beach ( West. X. )'. Hort. Soc. Proc. 1905, />/>. ;;

A historical account is given of early orcharding in New York and of the introduc-

tion of Russian varieties and of the varieties of fruits that are now in the lead in New
York.

Phases of orchard management in "Wayne County as discovered by an
orchard survey, J. Craig ( West. X. )'. Hort. Soc. I'm,-. 1905, pp. 54 >''/.

figs. 6).—

Ina fruit survey which was made in Wayne County it was found that the average

yield of apples f<»r 4 years in orchards where the trees were planted 30 ft. apart each

way was 184 bu. to the acre. When the distance between the trees ranged from .".I

h\ :;i to 35 by 35 each way the average yield was 222 bu. per acre ami when the

distance ranged from 36 by 36 to 40 by 40 ft. each way the yield averaged 229 bu.

per acre.

Imperfect drainage was found to be a frequent cause of failure, in whole or in part,

in many western New York orchards. The matter of ownership appeared to have

an important bearing on productiveness of orchard-. The average yield in orchards

managed by the owners was 210 bu. per acre and in rented orchards 174 l»u. per

acre. There was also a considerable difference in the yield from sprayed and

nnsprayed orchards.

In 66 sprayed orchards the average yield was l' s <> bu. per acre and the selling

price $2.02 per barrel, while 107 nnsprayed orchards yielded at the rate of 253 bu.

per acre and sold at an average price of $1.80 per barrel. These figures indicate a

difference of about $14.84 per acre in favor of spraying. The trees were sprayed

only once or twice, rarely three times, and no Bpecial effort was made to make it

thorough and efficient

The apple in Oregon, II, K. R. Lake [Oregon si". /.'"/. 82, /</>. 57, figs. 11).—
Part I in this series of bulletins (E. S. R., 16, p. 368) dealt with the history ol apple
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culture in Oregon, selection and planting of the trees, soil, and location of the orchard.

In the present bulletin the subjects discussed are the varieties of apples for home use,

pollination, cultivation, cover crops, and pruning.

In discussing the effect of soil and season oh pollination the author states that the

self-fertility of the Italian prune is considerably affected by these factors. Some,

years in western Oregon and western Washington orchards bear full crops in all sec-

tions. In other years only a few orchards bear, or one orchard may bear in a locality

while all the others are barren.

The relation between the blooming periods of different varieties of apples has been

found to vary considerably in < Oregon in different seasons and localities. The period

from first bloom to full bloom also varies in different seasons. Thus, "in 1896, Del-

aware Red and Dominie were in full blossom 17 days apart, but in 1897 they were

in full blossom only 2 days apart." The time intervening between the period of

first and full bloom in the case of Fameuse one year was 7 days, another year 3 days,

another L2 days, another 9 days, another 14 days, and another 8 days. In one local-

ity the Yellow Newtown bloomed 2 days before Northern Spy, while in another locality

Northern Spy bloomed 5 days before Yellow Newtown. A table is given showing the

period of first blossom, full blossom, and the fall of blossom, respectively, for 110

varieties of apples grown in the State for each of 7 years.

Hairy vetch appears to be a very satisfactory orchard cover crop in Oregon. In

the discussion of pruning special attention is called to the losses among prunes as a

result of injudicious pruning at setting-out time. The prunes are set out usually in

the late fall or early winter and cut back to mere stubs, which exposes a large wound.

These wounds should be painted over with white lead in which has been dissolved

a little sulphate of copper.

In western Oregon fruit on low-headed apple trees is often of indifferent color,

while that on trees of medium to high heads is of fair to high color. For this reason

the author suggests that trees of late fall and winter varieties be headed or trained

high in that section, while summer or early fall varieties may be headed low if

desired.

The presence of abnormal quantities of starch in bruised apples, G. Var-

collier {Cidre et Poire, 1904, Aug.; abs. in Rev. Soc. Sci. Hyg. Aliment., 1 (1904), No.

5, pp. 578, 579).—While ripe apples contain little if any starch, bruised apples were

found to contain large amounts in the vicinity of the bruise. This injures their

value for cider making, as the starch is not converted into sugar.

Experiments in girdling fruit trees, J. E. May ( Pract. Fruit Grower, 11 (1905),

No. 195, p. 11).—The author ringed a number of 8-year-old apple trees which had
not borne fruit. The following seasons both ringed and unringed trees bloomed
full. Soon, however, the blossoms on the ungirdled trees showed signs of blasting

and within a few weeks there were scarcely any apples on them, "while on the girdled

trees the blooms stayed and set large quantities of fruit, which hung on well and

colored very much more than on the other trees."

In one instance a girdled York tree produced 9.5 bu. of fruit, while an ungirdled

tree alongside produced but 1 bu. Attention is called to the necessity of carefully

observing the trees after they have been girdled to see that the wound is healing

over properly.

The olive tree; its geographical distribution and historical and agricul-
tural importance, T. Fischer (Mitt. Justus Perthes^ Geogr. Anst., Erganzungsh, 147,

pp. 87, map 1)

.

—There are 2 main divisions of this pamphlet. One deals with the

history of the olive, its botany, cultural requirements, diseases, varieties, oil pro-

duction, etc., and the other with the culture of olives in the different countries of

the world, especially those districts bordering on the Mediterranean Sea.

The book of topiary, C. H. Curtis and W. Gibson (London and New York: John
Lane, 1904, pp. VIII -f- 80, }Js. J4).—The history is given of this method of training
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plants, with directions for the management of topiary gardens and the training of

young and old trees in this work. This is the eighteenth volume in the Beries of

handbooks of practical gardening, *« I i t
« < 1 by II. Roberts.

The effects produced by grafting or budding various kinds of fruit trees on

different kinds of stocks, R. P. Speer {Trans. Iowa Hort. Soc, 39 {1904), pp.

949 -£52).—During the period from 1866 to L897 the author conducted a nursery and

made extended observations on the interrelation of stock and Bcion with a aumbei

of different kinds of fruit, particularly apples. Some of these observations are

recorded.

A wonder-worker of science. An authoritative account of Luther Bur-

bank's unique work in creating new forms of plant life, \V. S. 11 tRWOOD
I
Cent.

Mag., 69 i 1905), Nos. 5, pp. 656 61 /: 6
t pp. 821 831 . figs. 31 ).—Descriptions are given

of the many new forms of fruits, flowers, nnts, and other economic plants created or

improved by Mr. Burbank, with an account of his methods of work. A fuller

account of the spineless cactus and its fruits is given than has appealed heretofore.

Breeding grapes to produce the highest types, T. Y. Munson i Nebr. Farmer,

37 ( 1905), No. I .\ p. 315).— A paper read by the author before the American Breed-

ers' Association, February I, 1905.

The grape and its development, J. C. Blair ( Trans. 111. Hort. Soc, n. ser.
t
88

{1904), pp. 412-427).—A paper on this subject in which the manufacture of unfer-

mented grape juice and the food value of the grape are discussed in addition to

cultural methods.

The assimilation of phosphoric acid by grapes, E. Zacharewicz
I
Prog. Agr.

it ]'il. ( Ed. VEst), 25 i 1904), No. 43, pp. $59-462).—Experiments were made to deter-

mine what influence the use of superphosphates would have on the phosphoric acid

content of the fruit and wine.

Physical and chemical analyses are given of the soils on which the experiments

were carried out and the usual experimental details recorded. The amount of super-

phosphate used on the different plats varied from none on the control plat to 45, 90,

and 135 kg., respectively, on the other ."» plats. The analyses of wines made from

the grapes grown on the different plats showed that there was 10 times as much

phosphoric acid in the wine from the plat which had been fertilized with 135 l<Lr . of

superphosphate as from the control plat.

The conclusion is drawn that phosphoric acid may he accumulated in part in fruit

and contribute its beneficial influence to the wine made from it.

Planting-table for flowers, L. Barron {Gard. Mag. [New York], l {1905), No.

.;, pp. 117, 118).— Brief suggestions are given on the making of flower beds, planting

and sowing of (lowers, as well as a table Bhowing when and how to sow 47 different

kinds of flowering plants, period of flowering of the plants, and color of the flowers,

with notes on soil, water, transplanting, etc.

On the hybridization of the genus Rosa, M. Viviand-Morel .A-"/'. Roy. Hort.

Soc. [London], ."> {1904), No. 1-3, />/>. 38-46).—A brief treatise on this subject con-

sidered largely from an historical standpoint.

Pansy culture, W. Toole ( Trans. III. II<>rt. Soc, n. set., 38 \ 1904), />/> 130-135,

1>I. 1).—The author describes his methods of commercial outdoor pansy growing in

Wisconsin.

FORESTRY.

A primer of forestry. II, Practical forestry, <i. Pinchot i U. S. /></>/ Agr.,

Bur. Forestry Bui. .-;. /</. ;. />/>. 88, ph. 18, Jigs. 47).—Pari 1 of this primer I E. S. R.,

11, p. 855) dealt with the units which compose the forest and t he character of the

forest as a whole.

The present part deals with the practice of forestry, with the practical work in the

woods in perpetuating forests and in lumbering, with the relation of forests to
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weather and streams, and -jives a short account of the historical development of for-

estry and of present forestry practices in foreign countries and in the United States.

Forestry experiments, V. W. Rane (New Hampshire Sta, Bui. 119, pp. 51-68,

figs. 8). -A discussion is given of the prevalence and value of native pine seedlings,

with an account of experiments in the digging, packing, and transplanting of pine

seedlings and a comparative statement of the cost in reforesting with wild seedlings

and nursery-purchased stock. Two earlier bulletins along similar lines have been

published by the station (E. S. R. , 14, p. 873; 16, p. 56).

In nest sections of New England where the white pine (Pinus strobus) is native

young natural seedlings in large numbers occur. The author urges the use of these

in reforesting. The cost of digging and packing 2-year-old seedlings when moder-

ately thick is placed at 75 cts. per 1,000, and is based on actual experiments by

students at the station. One man can pack for shipment 20,000 of these seedlings in

half a day. The Boston market bushel box has been found a very satisfactory pack-

age for shipment. One man under favorable conditions can transplant about 400

seedlings per hour.

The cost of setting the plants 8 by 8 ft. is placed at about 50 cts. per acre. If set

5 by 5 ft. the expense would be about $1.50 per acre. The total expense of digging

and transplanting wild seedlings amounts to approximately $1.50 per 1,000. Early

spring is considered the best time for transplanting pine seedlings. Seedlings not

less than 2 nor more than 4 years old are recommended.

If a nursery stock is used for reforesting the expense will be considerably increased.

In the station work the cost was $3 per 1,000 and 100,000 were used to cover an area

of 43 acres. The cost for packing was $20, and the expense of planting in the nursery

row and then transplanting, use of land, culture, etc., amounted to S2S0. The total

cost, therefore, averaged about sl4 per acre, which is considerably in excess of the

cost when native seedlings were transplanted from the forest.

The shade trees of Denver, W. Paddock and B. 0. Longyear (Colorado sta.

Hal. 90, ]>/>. 14, ji/s. 13).—Directions are given for the culture of shade trees in Colo-

rado with descriptions of about 60 kinds of trees which are foreign to the State, but

which are known to be growing in Denver.

The principal shade trees of Colorado are the cottonwood and box elder. These

trees are popular because they are successfully grown under conditions of partial

neglect. It is believed, however, that many other desirable varieties can be success-

fully grown if proper attention is given to details of planting and caring for the trees.

Owing to the drying winds of winter it is believed that the best time for planting

trees in Colorado is in the spring of the year.

Shade trees and ornamental shrubs and plants, G. McCarthy (Bui. X. C. Dept.

Agr., 26 (1905), Xo. 1, Sap., pp. 3-1-36).—A list is given of deciduous flowering

shrubs desirable for planting in the upland region of North Carolina.

The planted groves of Iowa, H. P. Baker (Proc Lara Park and Forestry Assoc,

4 (1904), pp. 30-45).—Suggestions are given for the planting of different species of

trees in Iowa and an account of different groves which have been planted for a num-
ber of years in different sections of the State.

Groves of Norway spruce at Conroy, Iowa, have made an average growth of 1 ft.

i) in. per year for the last 15 years. Two areas at Conroy were measured and the
number of posts and poles ascertained. ( hie area was estimated to have a value of

$145.62 per acre and the other $1 44.04 per acre, giving an average annual gain since

the groves have been planted of $8.04. With corn at 20 cts. per bushel the average
annual gain per acre is $7.

What the college has done for park and forestry during the last thirty
years, L. 11. Pammel (Proc. Lara Park and Forestry Assoc, 4 (1904), pp. 51-70).—
An account is given of the different plantings of trees that have been made under
the direction of college authorities at Ames during the past 30 years. A list is given
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of the trees on the campus with dates when planted, character of the soil and bud-

soil in which they are growing, circumference of the trees in inches, height, and

genera] remarks <>n the character and the culture given.

Our mountain chaparral, <i. Robertson {Pacific Rural Press, 69 [1905), No. 21,

/,/,. 824, 825). An account of the chaparral belts of San Bernardino, with descrip-

tions of the principal species of Bhrubs growing in each of these belts, and practical

suggestions regarding the preservation of chaparral belts.

Layering- rubber trees, II. N. Ridley [Agr. Bui. Straits and Fed. Malay Slates, 8

i t904), No. li. i>i>.
//'/. 442, pis. ')•—An illustration is given of a number of rubber

trees that have grown from the trunks of trees blown down in a storm.

[t is recommended that trees that are blown down in storms belaid prostrate on

the earth and banked up along the fallen trunk about halfway and the top of the

tree cut off. Shoots Bpring up along the tree in abundance, but should be thinned

out until only about 8 are left.

Two little-kown caoutchouc-producing- lianes, E. de Wildeman (
<'<',„j,\. ll, ,,>1.

Acad. Sci. [Paris'], 140 {1905), No. 8, />/>. 515-517).—The author states that for a Ion-

time it was supposed that the caoutchouc exported in large quantity from tropical

Africa was obtained from a single liane, Landolphiaflorida, Recent researches, how-

ever, have shown that caoutchouc from L. florida is not exported by the natives for

this purpose.

The caoutchouc is mostly derived from two other species, Baissea gracillima and

J', riploca nigrescens. The latter seems to he the more important of the two. ( laout-

chouc from Periploca is black and of good quality. This liane is not very large.

The stem is about as thick as the thumb and covered with a scaly hark. It pro-

duces seeds abundantly whose germination is not injured by the voyage from Africa

to Belgium. The plant is also easily propagated by cuttings. Sprouts from the

roots may he exploited commercially after 1' years' growth.

DISEASES OF PLANTS.

Report of the plant pathologist, E. Marchal [Bui. Agr. [Brussels'], 21 {1905),

No. t, pp. 73-80).— During the season covered by this report the author investi-

gated about 150 different plant diseases, a list of which is given. Notes are also

given on a number of the re characteristic diseases and suggestions presented for

their prevention.

Report of the consulting botanist, W. Carruthers {.four. Roy. Agr. Soc.

England, 65 {1904), />/>. 258-269, figs. <?).—A report is given of the investigations

carried on by the consulting botanist for the year 1904. During this time a con-

siderable number of samples of grass and clover seed were examined, and species of

plants as well as diseases of the same were determined.

In connection with the diseases of plants investigated, notes are given on the

economic habits of a number of fungi, none of which appears to he entirely new.

Concerning the root rot of cotton, V. Mosser] {Sur "// pourridU du cotonnier.

Cairo: Impremerie Nationale, 1904, />/> -< r /s - #)•—A description is given of the root

rot of cotton which has been attributed to Ozonium auricomum. The author believes

that the disease in Egypt is different from that in the United States: at least it is not

believed by him to he due to the above-named fungus as observed in Europe and

which is believed by many authors to bean incomplete form of some hymenomycete.

Various methods of treatment are suggested, and among those considered most

promising, the author calls attention to the securing of immunity by selection of

plants. This is applied particularly in the case of cotton and banana, both of which

are subject to the disease.

Some diseases of the potato, (h Masses {Jour. linn. Hort.Soc. [London], 29 {1904),

No. IS, pp. 139-145, figs. 6).—Brief descriptive notes are given of the potato rot
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(Phytophthora infestans), winter rot (Nectria solani), black seal)
(
(Edomyces leproides),

bacterial disease (Bacillus solanacearum) , and potato seal) (Sorosporium scabies).

The effect of these different fungi on the host plants is described, and so far as known

the methods of distribution, infection, and means of control are given.

Potato spraying experiments in 1904, F. C. Stewart, H. J. Eustace, and

F. A. Sikkine {New York Stair Sin. Bui. 264, pp. 95-204, pis. 16, map 1).—In continua-

tion of the LO-year spraying experiments for the control of potato diseases (E. S. R.,

1-4, p. 875; 15, p. 7s I i, a report is given of the operations carried on by the station

during 1904.

The bulletin gives the details of 58 experiments in different parts of the State, in

which increased yields of potatoes due to spraying are reported. At Geneva 5 spray-

ings increased the yield by 233 bu. per acre, while 3 sprayings gave an increase of

191 bu. At Riverhead the gain due to 6 sprayings was 96J bu. and to 3 sprayings

56^ bu. pei- acre. At this place the flea beetle was the principal enemy.

In the experiments carried on by farmers in different parts of the State, gains of

62j bu. per acre art' reported in one series including 180 acres. This gain wTas made

at an average cost of $4.98 per acre, and the net profit, based on the market price of

potatoes at digging time, was 824.86 per acre. In another series of experiments

carried en with 41 farmers throughout the State, including 363| acres, the average

gain due to spraying was 58^ bu. per acre, the net profit received being $22.01 per acre.

Different fungicides were tested in these experiments, soluble Bordeaux mixture

and soda Bordeaux being compared with Bordeaux mixture made with lime after

the usual formula. The results obtained were in favor of the use of the lime Bor-

deaux, as previously described. It is believed that the efficiency of the soluble

Bordeaux mixture may have been reduced by the use of too dilute a solution.

The authors state that the practice of spraying potatoes for the control of blight is

on the increase in New York, and many growers are preparing to spray who have

hitherto disregarded this precaution. For 1905 the regular experiments will be

continued at Geneva and Riverhead, and efforts made to extend the work through

volunteer cooperative investigations.

Profits from spraying- potatoes, F. H. Hall et al. (Xeir York State Sta. Bid.

264, popular >d., pp. 16, Jigs. 3).—This is a popular summary of the above bulletin.

Notes on Cobb's disease of sug-ar cane, F. F. Smith (Centbl. Bakt. [etc], 2.

AbL, 13 {1904), No. 22-23, pp. ?29-736).—The author gives the results of a study of

a disease of sugar cane which was first recognized in Australia by N. A. Cobb (F. S.

R., 7, p. 513). The disease is accompanied by a copious exudation of gum, and on
this account is sometimes called the gum disease of sugar cane.

The author investigated the cause and behavior of the disease, concluding that it

is of bacterial origin and due to the organism previously described but which by the

present system of nomenclature becomes Pseudomonas vascularum. The organism
was separated and grown in various media, after which successful inoculation experi-

ments were carried on.

Attention is called to the resemblance between this disease and its cause and that

which is known as the sereh disease of sugar cane in Java.

A bacterial wilt disease of tobacco, Y. Uyeda {Centbl. Bakt, [etc.], 2. AbL, 13

{19(>4), No. 9-11, pp. 327-329, figs. 3).—A bacterial disease of tobacco is described
which has been under observation at tin- experiment station at Tokyo, Japan, and
which is attributed to attacks of Bacillus nicotianse. The disease is said to cause
much injury, especially when the transplanting is made late in the season.

Prolonged moist weather followed by a high temperature favors the development
of the disease, which is characterized by a wilting and yellowing of the lower leaves,

followed by a blackening of the stem and leaves and finally of the roots. The
natural infection seems to take place through the roots, hut the author believes that
it may also occur through wounds caused by topping or suckering of the plants.
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The bacteria have been isolated and cultivated on a number of media, their char-

acteristics being described. It is believed by the author thai this disease is the same
as that reported under the name of the 4 rranville wilt in North Carolina ( E. 8 I.

15, p. 684 i.

In a postscript the author states thai experiments have shown the possibility of

communicating the disease through the stomata, the characteristic blackening being

observed in 8 days on plant- whose leaves weresprayed with a solution containing

the bacteria.

A Sclerotinia disease of tobacco, ( . A.J. A.. Oudbmans and C. J. Koning K.

Akad. Wetensch. Amsterdam, Proc.Sect. Sci., 6 | 1908), pt. /. pp. [8 58,85,86, pis. .').—

A report is given on a disease of tobacco noted as occurring injuriously in the tobacco

fields of Holland.

A study <>f the disease showed thai it was due to a hitherto unknown fungus, to

which the name Sclerotinia nicotianie is given. It is said that the common practice

in growing tobacco is to divide the fields into small areas by means of hedges of sear-

let runner ami other beans, the object being to protect the tobacco plants against

wind by the high, dense growth of the beans. An examination showed that the

disease was most prevalent near these hedges, and to the dampness and shading of

the hedges are attributed the conditions necessary for the development of the fungus.

Plants affected by the fungus show limp, slippery leaves and discolored steins. If

leaves of this character are carried to the curing shed, the fungus quickly spreads

through the entire curing house. The authors separated the fungus and give its

technical description, and as means for preventing its attack suggesl that the use of

the bean hedges should be abandoned and wherever the diseased leaves and stems

are observed they should he removed and burned. When putting the tobacco leaves

in the drying sheds they should he well separated and all suspected leaves should
he destroyed.

The study of the diseases of some truck crops in Delaware, C. < >. Smith
|
lh/,i-

inirt Sta. 1 in/. ;<>.
i>i>. 16, pis. 2, figs. 6). The author describes the leaf spot of cucur-

bits caused by SphaereUa ciirullina, a leaf spot of eggplant due to Ascochyta lycopersici,

and a leaf spot of beans and cowpeas which is attributed to the fungus Phyllosticta

phaseolina.

The leaf spot of cucurbits was abundant during the autumn of L903, the author

finding it quite common on the leaves and fruit of squashes and pumpkins and to a

limited extent on the leaves of cucumbers and cantaloupes. The fungus is of special

interest on account of its resemblance to a disease reported as destructive to water-

melons in Delaware (E. S. R.,5, p. 787). The author describes the gross and micro-

scopic characteristics of the fungus, and gives the results of artificial cultures and
inoculation experiments. He describes the different stages of the fungus, which in

the perfect sta:_re is designated as SphaereUa cucurbilacearum, although the name
adopted in the text of the bulletin is S. citrullina. This last combination would he

displaced if strict attention to priority should he paid.

The leaf spot of eggplants is due to the fungus Ascochyta lycopersici, the different

stages of which are described. The possible relationship between this fungus and

Phyllosticta hprtorum is pointed out. and the writer believes them to he identical.

Inoculation experiments have shbwn that this fungus successfully attacks the egg-

plant, tomato, horse nettle, and jimson weed. A brief account is given of a Septoria

attacking the fruit of the eggplant, and it is believed to he possibly an immature
form of the Septoria occurring on tomatoes.

The leaf spot of heans and cowpeas caused by Phyllosticta phaseolina is described at

Borne length. This trouble was first observed on Lima heans, but it lias since been

found on other varieties of heans and also mi cowpeas. being particularly destructive

to Lima heans and cowpeas wherever these plant.- are grown in Delaware. The
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fungus is described at some length. By inoculation experiments it was found possi-

ble to transfer the organism from one variety of beans or cowpeas to another.

No work is being carried on for the control of these diseases by spraying, but

the author believes that Bordeaux mixture properly applied would give beneficial

results. An additional suggestion is offered that all diseased vines be collected and

burned at the end of the season, so as to remove danger of infection as much as

possible.

Asparagus rust in California, R. E. Smith (California Sta. Bui. 165, pp. 1-7,

18-99, figs. 33).—This bulletin gives the results of continued investigations on the

asparagus rust (E. S. R.
? 16, pp. 66, 986).

The previous results have shown that by careful attention to cultural methods and

the relation of moisture to the development of the fungus the disease could be con-

trolled to a considerable extent. Continued studies have shown that the rust can be

almost completely controlled in California through careful attention to cultural

methods and the use of treatments which are described at considerable length.

Tn 1904 an extended series of experiments was inaugurated to test the efficiency

of sulphur, both as a liquid spray and as dry powder, for the control of the fungus

causing the rust. These experiments are described at length. Summarizing the results

the author states that sulphur either in dry or liquid form, acting largely by its gas-

eous fumes, is a satisfactory rust preventive when properly applied. It is shown

that this treatment can be applied economically and practically in any of the dis-

tricts covered by the investigations.

The use of contact sprays failed to give good results, but of those used resin Bor-

deaux was best and soap Bordeaux nearly as good. In general no spraying method

should be resorted to until rust control by cultural means has been carried as far as

possible, and it is probable that without reasonable attention to cultural methods

the best of spraying will prove a failure.

The methods for the application of dry sulphur, time of treatment, amount of sul-

phur required, and the relative efficiency of different kinds of sulphur are discussed

at some length, the cost of material and application being estimated at from $5 to $6

per acre for 2 applications during the season. Where the sulphur spray is used

it is said to have some advantages and be more efficient, a single application being

considered the most effective single treatment for the rust.

Brief notes are given on the rust parasites and on some of the insects affecting the

asparagus plant.

Black rot of cabbage, W. Brenner (

(

'entbl. Bakt. [etc.], 2. Abt., 12 {1904), No. 22-

.:',, pp. 725-735, figs. 6).—The anthor has investigated the black rot of cabbage and
allied plants, and in the main agrees with Smith and Harding regarding the occur-

rence in Europe of this disease, its cause, and methods of infection (E. S. R., 9, p.

847; 12, p. 654).

The organism Pseudomonas campestris was isolated and studied in various media.

Inoculation experiments produced the characteristic appearance of the disease in

from 14 to 21 days. The relation of insects to infection was studied, and the author
concludes that infection can take place only through wounds or through the water
pores along the margins of the leaves.

A bacterial disease of cauliflower and allied plants, F. C. Harrison
(
Cenibl.

Bakt. {etc.'], 2. Abt., 13 {1904), Nos. 1-3, pp, 46-51; 5-7, pp. 185-198, ph. 6).—This is

practically a reprint of Ontario Agricultural College and Experimental Farm Bulletin

137 (E. S. R., 16, p. 480).

Notes on a disease of cucumbers, P. Maze and H. T. Giissow (Jour. Roy. Agr.
Soc. England, 65 (1904), pp. 270-272).—A description is given of an apparently un-
desenbed disease of young cucumbers, which covered the fruit with a thick dark
olive-green mass of hyphae. In the specimens observed by the authors the portion
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ofthefroil nexl the stalk was little injured, while the distal portions were greatly

reduced in Bize and killed by the parasite. The leaves Bhowed no trace of dia

An examination of the fungus on the pari of the second author has l< •< 1 him to the

conclusion thai it is an entirely undescribed one, and he proposes for it the name
Corynospora mazei n. g. and n. sp.

From the nature of the disease the authors recommend the use of a dilute solution

of copper sulphate or other fungicide, and also the collection and burning of all

(li'luis aboul the places of cultivation.

Apple scab and cedar rust, R. A. Emerson
I
Nebraska Sta. />'"/. 88, />/>. ?1, figs.

d).—This bulletin while describing apple scab and cedar rust is intended principally

to record observations Bhowing the results of tests of spraying as a means for pre-

venting these diseases. Brief descriptions are given of the appearance of the two
diseases, and attention is called to the varying susceptibility of different varieties i I

apples tO both these diseases.

Spraying tests were carried on with 6 varieties for the prevention of the apple

seal* and the rust, the fungicide used being a 4:4:50 solution of Bordeaux mixture.

The results obtained showed thai spraying reduced the proportion of rusted leaves,

and the effecl as shown on the yield of fruit indicates that the spraying was very

beneficial in reducing the amount of seal*. The rust was held in check even on the

varieties that are ordinarily badly rusted.

The tirst application of Bordeaux mixture should he made when the so-called

apples <>n cedar trees are becoming gelatinous ami orange colored, followed by

such applications as arc needed, usually a second spraying after an interval of |u

days or 2 weeks. In addition to spraying the apple trees the removal of the cedar

trees for a considerable distance aboul orchards or, w here this is impossible, the cut-

ting out and destruction of the cedar apples is recommended.

In experiments for the control of apple scab the 2 sprayings recommended for

this purpose practically coincide in time with those suggested for the control of the

rust. Some Blight difference is noted in the efficiency of later applications for the

prevention of the seal*.

Apple and pear scab, M. (
1

. Cooke (.lour. Roy. Ilort. Soc. [London], :u i 1904),

No. 1-8, j>/>. 91, 92).— Notes are given on the apple and pear scab ( Fusieladium den-

driticum ami /•'. pirinum), the habit, external appearance, life history, development,

and remedies for which are practically the same, the only difference being those of

a microscopical character.

The author describes the effecl on the host plant, and gives some estimates as to

the injury caused by the fungi, after which an account is given of the method- by

which the fungus is carried over winter, and the discovery of the perfected form

( Venturia insequalis) is noted. For the prevention of injury by the fungi the author

recommends thorough spraying of the trees with Bordeaux mixture or modified eau

celeste.

The brown or bitter pitting- of apples, (i. Quinn (Jour. Agr. "ml Indus. So.

A nsL, 8 (inn.',), X<>. /;, /,/,. 805-809).— Attention is called to what is apparently a

physiological disorder of apples, which ^roes under the name of brown or bitter

pitting.

This disease has been known in southern Australia for at least L't) years, and is

characterized by the appearance at tirst of small, dark-green, depressed areas on the

skin of the apple, beneath which the pulp cells become dull brown, dry. of a spongy

nature, and dead for several layers of cells in depth. The mosl noticeable develop-

ment of this pitting seems to follow the formation of sugar as the apple approaches

ripeness.

A careful examination of diseased specimens tailed to -how any fungus or other

organized cause for the disease. Marked difference.- are reported for different varie-
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ties of apples. Based upon the observations of the author and others, it is believed

thai tlic pitting is due to unsuitable conditions of soil, moisture, and temperature,

either separately or in combination.

To prevent the occurrence of the disease as much as possible, the author suggests

thai susceptible varieties should not be planted, and that planting on damp, rich

soil should be avoided, (arc should be taken in pruning, and the use of fertilizers

should be given attention, so as to produce the most favorable growth of the trees.

A fruit disease caused by Fusarium putrefaciens n. sp., A. Osterwalder

| ( 'mibl. Bakt. [etc.], 2. AbL, 13 ( 1904), Nos.5-7, pp. 207-213; 9-11, pp. 380-338, ph. 2).—

A rot of apples and pears is described which is attributed to attacks of Fusarium

putrefaciens n. sp.

The fungus was isolated, and inoculation experiments showed the readiness with

which the disease could be produced on pomaceous fruits. The characteristics of

the fungus and its effect on the fruits of the apple and pear are described at length.

The author claims that the fungus is identical with that reported by Eustace as

Cephalothecium roseum, which causes a rot of apples (E. S. R., 14, p. 1088). He
agrees with Eustace and others on the ability of this fungus to cause a rotting of the

fruits, in this way refuting the claims of a number of European investigators. The
fungus, which is technically described, is believed to be a phase of the species pre-

viously noted.

Notes on canker and gummosis of fruit trees, J. Brzezinski (Centbl. Baki.

[etc.], 2. AbL, 12 (1904), No. 19-21, pp. 632-640).—A controversial article, in which

the author criticises some of the conclusions of Aderhold regarding the relation

between canker and gum flow of fruit trees, which the latter attributes to attacks of

Clasterosporium carpophilum (E. S. R., 15, p. 591).

A new disease of fig's (Jour. Agr. and Indus. So. Aust., 8 [ 1904), No. 5, pp. 266,

267).— A brief account is given of a disease of figs which is said to be caused by
attacks of Botrytis. So far as observed only the Capri figs are attacked. The young
wood will put out new leaves and fruit in the spring, but before they attain any con-

siderable size they begin to droop and finally die. The fungus appears to be carried

over in the Capri figs, the peduncle or stalk of the fruit being the point of attack.

Spraying basso far proved of little value in combating the disease, and the removal

of the winter figs would involve in one case the loss of the crop and in the other the

destruction of the fig insect, which is needed for the fertilization of the fruit.

Wither-tip and other diseases of citrus fruits, P. H. Rolfs (Bui. Dept. Agr.

[Jamaica], 3 ( 7905), No. 2, pp. 25-34).—This is largely a reprint of a bulletin by the

author which has been previously noted (E. S. R., 15, p. 974). It is claimed that the

wither-tip, caused by CoUetotrichum glaosporioides, has been recently observed as

occurring in Jamacia on limes.

Notes on the Gloeosporium disease of red currants, R. Laubert ( Centbl. Bali,

[etc.], 2. AbL, 13 ( 1904), No. 1-3, pp. 82-85, fig. 1).—The author gives an account of

the distribution of the Gloeosporium disease of currants in Europe and elsewhere,

showing the effecl produced upon the host and giving technical descriptions of the
fungus, particular attention being paid to a number of its forms.

The present aspect of the epidemic of the American gooseberry mildew
in Europe, E. S. Salmon (Jour. Roy. Hart. Soc. [London], 29 (1904), No. 1-3, pp.
102-110, map 1).—The author describes the distribution of the gooseberry mildew
(Sphterotheca morsuvse) in Europe, and states that it occurs in epidemic form in Ire-

land and Russia, and has been reported as observed in other localities.

Notes are given on the efforts which have been made to control the disease in a
number of localities, and the author recommends the continued and thorough appli-

cation of fungicides, together with the pruning and burning of affected portions of

the bushes.
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Fung-us diseases of the cranberry, (
'. L. Sheak

I

I . S. Dept. Agr., Farmers'

Bui. ?21,pp. 16,fig8. 11). The cranberry is affected by I serious fungus diseases

known as Mast, Bcald, rot, and anthracnose.

The first 2 are due l<» the attack- of the same fungus, and represenl different forms

of one disease. Blasl is a term used to refer to the form of the disease which attacks

the fruits immediately after the blossoms fall. Scald has frequently been confused

with the effeel of flooding followed by hot sun. This disease firsl appears as small

light-colored softened spots on the surface of the fruit. Cranberrj cot has frequently

been mistaken for scald. It is due, however, to another Bpecies of fungus which

causes irregular black spots just beneath the skin of the diseased unit. Anthracnose,

while due to a distinct species of fungus, can usually not be distinguished from scald

except by making cultures of the fungi. All of these diseases affect the fruit and

leaves.

Remedies for these diseases must he <»f a preventive nature, and should consist in

the regulation of the water suppl\ , destruction of diseased vines, the use of resistant

varieties, and Bprayingwith standard fungicides, preferably Bordeaux mixture made
according to the 6:4:50 formula, to which a resin-fishoil soap is added to make ii

adhere better; During the season 5 applications should hi' made at intervals of not

more than 15 days, using aboul I barrels of the fungicide per acre. The cost of this

treatment is aboul $] "> per acre.

Preventive treatment of grape anthracnose, I,. Degrully ( Prog. Agr. >i Vil.

(Ed. VEst), 26 (1905), No. 5, pp. 132, 133, />/. 1).—Attention is called to the effi-

ciency of dilute sulphuric acid as a wash for grapevines for the prevention of

anthracnose, and the author recommends the application of sulphuric acid in a

dilution of aboul <i liters of acid to KM) liters of water. This should he applied to

the vines as late as possible in the winter, preferably 2 or :; weeks preceding the

swelling of the buds. This treatment is to he preferred over the use of sulphate of

iron or other fungicides which have been recommended.
Diseases of cocoanuts ( Bui. I >>/>/. Agr. [Jamaica], 3 ( 1905), No. 8, />/>. 51, 52).—

A report is given of the successful use of Bordeaux mixture for protecting cocoanut

trees against the hud disease which causes the death of the trees. The experiment-

are still in progress and will be continued, applications being made at intervals of 6

to D months until there is no trace of the disease.

An injurious disease of larch, C. A. .1. A. Oudemans
I K. Akad. Wetensch. Amster-

dam, /'/•<»•. Sect. Sci., 6 (1904), pt. 2, pp. 498-501, pi. I).- A description is given of a

fungus disease of the common European larch, which is characterized by the dis-

colored appearance of the leaves and twigs of the trees.

The discoloration of the leaves proceeds from the outer portion of the rosette toward

the interior, so that for a considerable period needles of two colors will he found

together. The fungus appears to he restricted to the leaves, and on this account the

author recommends that all fallen leaves should he collected ami burned to prevent

the spread of the disease.

A study was made of the organism, and it is described as Exosporina laricis. The
attinities of this new genus are discussed.

ECONOMIC ZOOLOGY—ENTOMOLOGY.

The economic value of our native birds, II. A. Surface i
/'". Dept. Agr., /<<<</.

Quart. Hiil., .' (1905), No. ',. />/. 67-102, pis. 4, figs. 4).—The author discusses the

feeding habits and economic relations of woodpeckers, including hairy woodpecker,

downy woodpecker, Sphyrapicus varius, pileated woodpecker, red-headed wood-

pecker, and flicker.

Slugs and snails ( Bd. Agr. <tn<l Fisheries [ London], Leaflet 132, />/>. 6,figs. '
I.

—

The

habits of lAmaxapresHs&nd Helix asp* rsa are briefly described. Thrushes and poultry-
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are considered the most effective enemies of these pests. Cultivated plants may

usually be protected against the attacks of slugs and snails by dressings of soot and

lime, salt and lime, caustic soda and lime, or powdered coke. Caustic soda should

be used at the rate of 4 parts to 96 parts of lime. All materials used to destroy slugs

should be iu a finely pulverized form.

Reports of the deputy commissioner of horticulture, A. Craw and E. M.

Ehrhorn {Bien. Rpt. Comr. Hort. Cat, 1903-4, PP- 34-39) .—Scutellista cyanea is re-

ported as continuing its successful work as a parasite of the black scale. The latter

pesl is completely controlled hy the parasite in many localities. Notes are also given

nn Saissetia olese, a South African parasite of the black scale, and on the damage due

to Diaspis pentagona.

Condition of orchards and nursery stock in Utah and Oregon, J. Isaac (Bien.

Rpt. Comr. Hort. Gal., 1903-4, pp. 29-33).—A brief account is given of the conditions

which were found to prevail in orchards and nursery stock in Utah and Oregon,

with especial reference to injurious insects which might be imported into California.

Attention was called to the existence of eastern peach-root borer in both Utah and

Oregon, and the necessity of quarantining against it.

Bug v. bug, J. Isaac (Bien. Rpt. Comr. Hort. Cal., 1903-4, pp. 79-107, pis. 4,

Hgs. 18).—In this article the author presents a general account of the value of pre-

daceous and parasitic insects in the control of insect pests.

A list is given of the beneficial insects which were exhibited by the California

commissioner of horticulture at the St. Louis Exposition. The illustrations of the

value of parasitic and predaceous insects are largely drawn from the extensive experi-

ence which the fruit growers of California have had with this method of fighting

insect pests. It is stated that in California the chief reliance is placed on the use of

efficient artificial insecticides, but that in addition to the application of washes, dips,

and fumigating methods every effort has been made to secure parasitic and preda-

ceous insects to assist in the control of insect pests. Detailed notes are given on a

huge number of such beneficial insects and upon the effectiveness of their parasitism.

The cotton worm, G. P. Foaden (Jour. Khediv. Agr. Sue. and School, 6 (1904),

No. 6, pp. 1 J).—Detailed notes are given on the habits and life history of Prodenia

littoralis. The eggs are laid on only one or two leaves of each cotton plant. Heavy
irrigation while the caterpillars are in the soil is beneficial.

According to the author the main reliance is to be placed in picking and destroy-

ing leaves on which eggs have been deposited. The incubation period for the eggs is

:: or 4 days, and the infested leaves should be picked during this period. Chemical
insecticides are believed to be of little avail against this pest.

The cotton bollworm in Georgia. Insects injurious to corn and truck crops,

R. I. Smith (Ga. Bd. Ent. Bui. 16, pp. 25-53, figs. 15).—For controlling the bollworm
the author recommends planting corn as a trap crop in rows 200 to 300 ft. apart

throughout the cotton field, and from May 15 to June 1. Poison should be applied

as soon as the worms appear on the cotton. For this purpose Paris green is effective

and should be dusted on the plants. The Paris green should be mixed with dust in

the proportion of 1:4 and should be applied so as to use 2 lbs. Paris green per acre.

Biological and economic notes are also given on cotton caterpillar, Diatrxa saccha-

ralis, corn-root worm, squash-vine borer, squash bug, cucumber beetle, potato beetle,

flea beetles, cabbage worms, and plant lice.

Beet worms and their remedies, C. P. Gillette and S. A. Johnson
(
Colorado

Sta. Bnl 98, pp. 22, pis. 2, figs. J).—The beet web worm (Loxostege sticticalis) causes

more or less injury to sugar-beet fields in the State every year.

The insect feeds upon beets, cabbages, onions, pigweed, Russian thistle, alfalfa, and
perhaps other plants. Eggs are laid in clusters or sometimes singly and the insect

winters over in the larval or pupal condition. This pest may be controlled by deep
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plowing in the tall <>r early spring or bj Bpraying with an arsenical insecticide such

as arsenate of lead, arsenite of lime, Paris green, or London purple.

Bee1 army worm [Caradrina exigua) resembles beel web worm quite closely. The

injuries caused by this pest are also quite similar to those of the \\el> worm. Appar-

ently the insect may winter over in the adult condition, bul as the larvae are in the

ground immediately after the removal of the beets they may be destroyed by sur-

face elevation. During the growing season they may be killed with arsenical sprays.

Notes are also given on cutworms, with a brief account of their habits, life history,

parasites, and artificial remedies.

The destruction of locusts, (
'. W. M \u.v

| Agr. Jour. Capi Good Hope, :•
I 1905),

No. 3, pp. $06-480, figs. ?).—Attention is railed briefly to the natural enemies of

locusts, particularly of Pachytylus mlcicollis.

The artificial means of destroying these locusts consists in the collection of eggs,

the dest met ion of the young nymphs, the use of poisoned bail containing arsenic, Boda,

and sugar, the use of con tad insecticides such as soaps and other washes, and various

kinds of traps, some of which are described in detail in connection with illustrations.

When hopperdozers and other kinds of locust traps arc used, large quantities of the

insects are usually captured, it should be remembered that the f 1 value of locusts

is considerable, and they should, therefore, not be destroyed.

Poultry raisers and ostrich farmer- are glad to pay a reasonable price for such

material, and locusts are also readily eaten by horses, sheep, and pigs. No single

method is sufficient to control entirely the locust plague. The newly hatched locusts

maybe destroyed by spraying or by the use of poisoned baits, and the cultivated

fields may be protected by the use of locust fences.

The biology of the brown-tail moth and an account of its ravages, A. V.

Gbevillius
I
Bot. Cenlbl., Beihefie, 18(1905), No. .'. .'. Abt., pp.2£l-S£2, Jigs. 8) .—This

paper constitutes an elaborate and detailed monograph of the brown-tail moth.

An account is presented of the development of the insect, its appearance in the

various stages, its food plants, and the injuries caused by the pest to various culti-

vated plants. A long series of feeding experiments was carried out for the purpose

of determining so far as possible the preferred f 1 plants of this insect. A large

variety of plants was used in these experiments and the results are presented in a tab-

ular form. It appears that the number of caterpillars present in any locality is one

factor in determining the choice of food plants.

Analyses were made of a large number of leaves to determine their content of tan-

nin. It appears that tannin is another important factor in the problem of f 1 plant-

oft he brown-tail moth. This insect does not voluntarily eat leaves which d I

contain tannin. This was noted particularly in the case of SteUaria media. When
the leaves of this plant, however, were sprink led with tannin they were eaten by the

caterpillars.

Light and heat as well as moisture of the air exercise considerable influence upon

the brown-tail moth. Asa rule, larva' preferred to eat in bright light The cater-

pillars ate quite actively at a temperature of 40° C, but ceased eating in some cases

and were killed by a temperature of 45° 0. In an atmosphere saturated with mois-

ture they appeared to lost' appetite to a considerable extent.

Experiments undertaken to show the effect of cold upon the brown-tail moth indi-

cate that when exposed the caterpillars endure temperatures as low as -lt)° C.

without serious loss; about 4(1 per cent of the caterpillar- resist a temperature of

—21° C. for a period of l'.I hours. Caterpillars in winter nests were able to with-

stand a temperature of !>:; to 31° C. for 24 hours, but were destroyed when the

temperature reached —35.5° ('. The winter nests appeared to protect the caterpil-

lars on account of their nonconductivity. A bibliography of the subject is appended

to the article,
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Some notes on the habits and life history of Bembecia marginata in west-

ern Washington, \Y. II. Lawrence ( Ent. News, 16 I 1905), No. 4, /'/'• 117-119).—

The raspberry root borer lias appeared in some parts of western Washington.

The life history of this insect was studied by the aid of breeding experiments in

the laboratory and field observations. The insect hibernates in the larval condition

just underneath the epidermis of the canes beneath the surface of the ground. Appar-

ently they do not burrow into the canes and down into the roots. Usually infested

canes are not killed outright but merely show a poor growth.

The injuries caused by Lytta vesicatoria to the flowers of the olive,

D. Marianj (Staz. Sper. Agr. Ral, 37 ( 1904), No.6, />/>. 484-489, figs. J).—This beetle

frequently feeds upon the (lowers of the olive and Syringa vulgaris, doing great

damage. In some instances the entire inflorescence is destroyed. Brief notes are

given on methods of destroying these pests.

The orange maggot, A. L. Herrera (Bol. Com. Par. Agr., 2 (1905), No. 7, pp.

307-448, figs. 2) .—Trypeta ludens was found in some Mexican oranges imported into

California and State quarantine was proclaimed against the importation of all Mexi-

can oranges. This led to a general investigation of the subject by the Mexican

government, and the results of this study are published in the present bulletin.

The distribution of the insect is discussed in great detail and notes are given on

the importance of the orange industry in Mexico. The author discusses also the

habits and life history of a number of insects related to the orange maggot. A large

part of the bulletin is of a highly controversial nature. As the result of the investi-

gation it is concluded that the orange maggot does not exist in all parts of Mexico,

and that some provinces free from the pest produce large quantities of oranges suitable

for exportation. It is argued that efficient means exist for the control of this pest

and that they are being applied on the Morelos estate from which the infested oranges

were imported into California.

The author maintains that the orange maggot has frequently been introduced into

the United States, and has never been able to establish itself either in this country

or in the northern part of Mexico.

The Morelos orange maggot, E. Cooper (Bien. Rpt. Comr. Hart. Gal, 1903-4,

pp. 43-50).— Trypeta ludens was found in several shipments of Mexican oranges

which arrived at San Francisco. On account of the dangerous character of this

insect a strict quarantine has been established against Mexican oranges, and the rail-

roads are assisting in preventing the introduction of the pest.

A new enemy of oranges, P. Marchal (Bui. Mens. Off. Renseig. Agr. [Paris], 4

(1905), No. J, pp. 143-148).— Chrysomphatus dictyospermi minor is described with par-

ticular reference to its injuries to citrus fruits.

The difficulty of combating this pest is partly due to the great variety of plants

upon which it feeds, the existence of several generations per year, the differences in

the ages of caterpillars of each brood, and the existence of a protective covering by
means of which caterpillars resist insecticides. They may be destroyed, however,

by the use of kerosene emulsion, soap insecticides, and fumigation with hydrocyanic-

acid gas.

The pineapple gall of the spruce: A note on the early stages of its devel-
opment, E. R. Burdon (Proc. Cambridge Phil. Soc, 13 (1904), No. 1, pp. 'l2-19).—

The galls produced by different species of Chermes all follow the same general plan

of development, but in the present paper particular attention is given to the galls of

C. abietis.

The life of the gall produced by this insect on spruce may be divided into 3 stages,

the first of which is inclosed in the bud scales, the second beginning after the emer-
sion from the bud and ending with the opening of the chambers, and the third

including its death and decomposition. The life history of the gall insect is described

in detail with special reference to its agency in the production of the galls.
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North American Phylloxerinee affecting- Hicoria and other trees, T. I'ki;-

gande ( Proc. Davenport Acad. Sci., 9 i 1901 1903), pp. 185 278, pis. ?1 ). The task of

i lographing this group of plan! lice in America was begun many years ago with

the intention of publishing the material in connection with a larger monograph

edited by Dr. Dreyfus of Wiesbaden, Germany. The publication of the large mono-

graph lias been so delayed that a decision was reached to publish the present material

separately.

A synoptical table is given for the identification of the species according to the

character of the galls produced. All species of phylloxera known to occur in North

America are described and notes are given <»n their habits, life history, and food

plants.

A treatise on spraying-, .1. M. Stedman (St. Joseph, Mo.: The Fruit Grower Co.,

1905, />/>. 128, figs. 85).—This pamphlet is intended to furnish information regarding

the more important insecticides in common use, together with notes on methods of

making and applying them and a brief discussion of the com n injurious insects

which attack apple, peach, and strawberry. The remedies recommended and meth-

ods nf treatment suggested, however, are capable of wider application than to the 3

mentioned plants.

Spraying tall trees, J. A. Pettigrew {Country ZAfe Amer., ?
I
1905 |, No. '/. pp. 875,

.;;:. figs. 8).—Attention is called to the injury done by San Jose scale and other

insects to tall shade and ornamental trees, and various power sprayers especially

suitable for treating such trees are described.

Composition, of the lime, sulphur, and salt wash, J. K. Haywood {Jour. Amer.

Chem. Soc, 27 ( 1905), No. 3, pp. 244-255).—A study was made of this wash, adopt-

ing different periods of boiling and using chemically pure reagents for the tests.

Careful analyses were made for the purpose of determining the reactions which

take place during the manufacture of the wash. It was found that the solid sulphur

was not completely dissolved during a boiling period of 15 to :>() minutes, but only

after boiling from 45 to 60 minutes. When the boiling was continued beyond the

hour the mixture became thick, and apparently some of the sulphur was lost

mechanically. Omitting the salt ''had no material effect on the composition of the

wash."

In the study of the compounds of sulphur formed in the wash under different con-

ditions, the free sulphur and that as sulphids, as sulphates and sulphites, and as

thiosulphates were determined. Concerning the reaction which takes place, the

following conclusions are reached: "First, the lime and sulphur react and calcium

thiosulphate and pentasulphid are formed; second, the calcium pentasulphid is

partly changed to calcium thiosulphate and free sulphur; third, the sulphur set free

recombines to a large extent with the calcium hydroxid; fourth, the calcium thio-

sulphate formed is changed to a slight extent to calcium sulphite and sulphur; fifth,

the calcium sulphite is partly oxidized to calcium sulphate. All of the above reac-

tions are well known and can he found in the leading hooks of reference."

The changes which take place in the sulphur compounds when the wash is sprayed

upon the tree were studied by applying the wash to filter paper and exposing it to

the air. Later, after several days or weeks, the dried wash was analyzed, and the

results are presented, showing the amounts of sulphur in different forms. There

was found to he a decomposition of the thiosulphate after a time, resulting in an

increase of free sulphur, sulphates, and sulphites, and it is assumed that after } or 5

months only sulphur and calcium sulphate would remain. This finely divided sul-

phur and the sulphite which is gradually set free, tin' author believes to he the two

active agents in killing insects. "This theory of the action of the wash would also

explain why the action is not immediate and also why it continues over a great

length of time."

4393—No. 1—05 5
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In a wet climate a rain a day or two after the spraying would tend to wash out

the thiosulphate, and no sulphite could be formed. The insecticidal properties

would then depend upon the sulphur left upon the tree. "It is possible that the

thiosulphate itself has some value as an insecticide. If so, it would be manifested

much more strongly in a dry climate than in a wet climate, where the thiosulphate

would be gradually or at once washed off."

An inquiry into the cyanid method of fumigating nursery stock, \V.

Newell (Ga. Bd. Ent. Bui 15, pp. 24, figs. 3).—Nurserymen in Georgia have been

for several years required to fumigate nursery stock with hydrocyanic-acid gas.

On account of the different results obtained from the application of this method

under different conditions, the author undertook an investigation of the cause of this

apparent variation in the strength of potassium cyanid. For this purpose analyses

and tests were made of samples of potassium cyanid sold by various dealers. It was

found as a result of this investigation that failure to secure satisfactory results in

fumigation is frequently due to the use of adulterated potassium cyanid. The

amount of gas generated when the cyanid is added to the mixture of acid and water

is somewhat greater than when the latter mixture is poured over the cyanid.

It was found that the presence of common salt in the cyanid causes a reduction in

the amount of gas available for destroying insects. Common salt is most frequently

used in the adulteration of potassium cyanid. The effectiveness of a sample of cya-

nid is not indicated by an analysis which shows it to be high grade according to the

amount of potassium cyanid present unless the analysis also shows the absence of

chlorids, nitrates, and other adulterants.

In the study of the effect of temperature upon the formation of hydrocyanic-acid

gas it was found that the temperature produced by the mixture of 2 fluid ounces of

sulphuric acid and 4 fluid ounces of water is apparently the optimum temperature

for the volatilization of the gas.

Notes on a light trap in Hertfordshire, P. J. Barraud {Ent. Mo. Mag., 2. ser.,

16 (1905), No. 182, pp. 43, 44)-—The author has made use of a lantern trap for catch-

ing lepidoptera since 1898. During this period over 300 species of lepidoptera have

been captured. The trap is attached to a first-floor window about 14 ft. from the

ground. The author believes that the want of success with traps in many cases

is due to the fact that they are placed too near the ground. It is believed that an

elevation of 20 ft. is desirable for a great many species of lepidoptera.

Report of the New Jersey State Agricultural Experiment Station upon
the mosquitoes occurring within the State, J. B. Smith (New Jersey State Sta.,

1904, pp. y A- 482, pis. 47, figs. 89)

.

—In this report the author summarizes the results

of some investigations regarding the anatomical characters, habits, distribution, nat-

ural enemies, and means of combating the mosquitoes which occur in New Jersey.

Special chapters are devoted to the hibernation of mosquitoes, the agency of these

insects in carrying diseases, a description of species of mosquitoes occurring in New
Jersey, the classification of mosquitoes with a key as an aid to their determination,

and various local problems in the eradication of the mosquito nuisances in different

parts of the State. The author has collected a large fund of information which will

be of value in the further study of the mosquito problem. This is particularly true

of the sections on breeding places, natural enemies of the mosquitoes, and artificial

insecticide measures.

Among the various insecticides which were used in the destruction of mosquitoes
none proved more efficient against the larvae than kerosene oil. Phinotas oil is use-

ful in sewer catch-basins, cesspools, and other pools of water in which there are no
fish. This oil, however, is not soluble in salt or brackish water and can not, there-

fore, be used in salt marshes. Carbolic acid and cresol preparations were found to

be effective when used in their proper strengths, but were found too expensive.
Permanganate of potash was carefully tested and found to be practically without any
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destructive effect upon the mosquitoes. Chloronaphtholeum is found to be valuable

ae a genera] disinfectant, bul is of little use in sail water, In experiments with

copper sulphate the larva? were killed in a certain percentage of cases, bul quite

gradually and apparently by an indirect rather than a dired action. The larva?

of Chilex pipien8 succumbed within 7
-

J hours in water containing copper Bulphate

at the rate of l to 53,500. In some ea.-e-, however, the larvae survived for 24

hours when the copper sulphate wa- used ;it the rate of I to 308 part- of Water.

The pupa' were not inueh affected by copper sulphate. The activity of copper

sulphate was somewhat greater in salt water. A tot of lime showed that this

substance must be used in large quantities in order to he effective. < Ihlorid of lime

was more effective, and when used at the rate of 14 grains in l <jt. of water kills the

larvae hut not the pupae.

The use of sulphate of copper alone, and in combination with lime, for the
destruction of mosquito iarvee, as a deodorant, and as a disinfectant, A. II.

Doty {Med. Rec. [A'. )".], 67 {1905), No. 8, pp. 90-92).—A test was made of the value

of solutions of copper sulphate and lime alone or in combination in the destruction

of mosquito larva- in v. iter.

The copper sulphate was used at the rate of 12 grains for each gallon of water, and
lime was added In equal quantity. In these experiments it was found that the com-

bination of cop er sulphate and lime was considerably more effective than either

substance used alone, although lime was quite effective alone. The action of these

substances in the control of mosquito larvae appears to be due to the destruction of

the food substances upon which the larvae live.

The effect of Aspergillus niger and A. glaucus on the larvae of Culex and
Anopheles, B. Galli-Valerio and Jeanne Rochaz-de Jongh {Centbl. Bakt. [etc.'],

l. Abt, Orig., 88 {1905), No. 2, pp. 174-177, figs. 2).—A number of bacterial and

fungus organisms were studied for determining their effect upon mosquito larva' in

water.

It was found that the spores of Aspergillus niger and .1. glaucus were capable of

infecting mosquito larva- and causing evident disease within* from 24 to 48 hours.

After infection with A. niger the intestines of mosquito larva- were protruded in the

form of a lon r̂ tubular organ of a greenish or black color and rilled with the spores

and mycelium of the fungus. These experiments were made in glass vessels in the

laboratory.

Similar experiments out of doors in pools containing stagnant water were less suc-

cessful. A much smaller percentage of the larva- became infected. Fish were not

attacked by the fungi, and the authors believe that this method may be depended
upon to assist in controlling mosquitoes.

Microscopic mites, C. Fuller {Natal Agr. .lour, mid Min. /.'<<•., 7 ( 1904), No. 9,

pp. 849-866, figs. 10).—A brief general account is given of the anatomy and biology

of mites injurious to animals. Special attention is devoted to Sarcoptes 8Cabii i of man,

and the varieties of this species which attack domestic animals causing scabies or

scab. Biological and economic notes are also presented on various Other species of

mites parasitic on cattle, goats, dogs, cats, and poultry.

Cattle ticks and blood-sucking- flies of the Dutch East Indies, J. C.

Koningsberger
( Veeartsenijk. Bl. Nederland Indie, to {1908), No. 9, pp. 141-147,

pi. 1).— A brief account is presented of Rkipicepkalua iiinmhifns, li. decolorotus, /«'.

australis, Amblyomma testudinarium, and a number of blood-sucking Hies including

species of Tabanus and Stomoxys.
The biology of ticks, P. Megnin {Jour. A,mi. ,t Physiol [Paris], 40 {1904

6, pp. 569-589, figs. 4)-— According to the present system of classification. 294 species

are recognized as belonging to the family [xodidse. Of this number, 20 have been

found on dogs. Nearly all species of ticks, however, may be found on a considera-

ble variety of animals, since no strict choice in this matter is exercised by the ticks.
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The author argues, at considerable length, that the agency of ticks in transmitting

Texas fever has not been proved, and considers that in order to demonstrate this

point it is necessary to find the pathogenic organism of Texas fever in the adult

ticks, the v^, larva', and nymphs.

Notes on Ixodidse, L. G. Neumann {Arch. Par., 9 {1905), No. 2, pp. 225-241).—

Detailed, descriptive notes are presented on a number of species of ticks, some of

which are described as new.

Experiments regarding- the attraction of flowers for bees, Josephine Wery
{Acad. Roy. Belg., Bui. CI. Sci., 1904, No. J2, pp. 1211-1261).—A historical statement

is presented showing the views which have prevailed at different times regarding

causes which determine the relative preference of certain flowers by bees.

An elaborate series of experiments was carried out by the author, during which

care was exercised to study only one of the possible sources of attraction in flowers

at each test. As a result of this investigation it is concluded that flowers possessed

of bright colors have much greater attraction for bees than dull colored flowers.

Nectar apparently does not attract the bees. It was found possible to attract bees

quite successfully by means of artificial flowers.

Bees do not respond very readily to the perfume. Form, color, and perfume oper-

ating together, however, exercise a strong attraction for bees. It is believed that,

as a rule, the attraction exercised by the form and colors of flowers is approximately

4 times as strong as that exercised by perfume, pollen, and nectar taken together.

A practical manual of sericulture, H. L. A. Blanchon {Manuel Pratique du

SSriculteur. Paris: Charles Amat, 1905, pp. 144)-—In this volume the author covers

in a concise manner the whole field of silk raising, including an account of the

anatomy and physiology of the silkworms, silkworm nurseries and their disinfection,

care of silkworm eggs, methods of incubation, the care of silkworm larva? in their

various stages, cocoons, the feeding of the larva?, etc.

Notes are also given on the amount of space which should be allowed for the suc-

cessful practice of silkworm raising, the ventilation of buildings, temperature to be

maintained, humidity of the air, and related subjects. Special chapters are also pre-

sented on the various diseases of silkworms and on the cultivation of mulberry trees.

Attempts to increase the amount of silk in cocoons, F. Lafont {Ann. Ecole

Nat. Ayr. MontpelUer, n. ser., 4 {1905), No. 4, }>p- 253-274)-—In a series of breeding

experiments moths were reared from large and from small cocoons, and their progeny

wrere compared for the purpose of determining whether the size of the cocoons could

be thus increased. This method of selection gave little or no promise of success.

Within a few generations the size of the cocoons was about equal in all cases. The
author believes that better results are to be obtained by selecting cocoons on the basis

of vigor rather than of size.

Spider-spun silk, W. H. Hint {Mo. Consular Rpts. [U. &], 1905, No. 293, pp.
157-159).—Considerable attention has been given in Madagascar to the use of the

web spun by spiders in the manufacture of silk. The most promising species of

spider for this purpose is Nephila madagascariensis. This is a large spider which
spins an extensive web of more than usual strength. Several fabrics have already
been made of this material, and it is believed that the spider silk is a promising
material for commercial utilization. The habits of the spider are such that it may
possibly be colonized and maintained under a state of semidomestication.

FOODS—HUMAN NUTRITION.

Potatoes: A cooking test {Mark Lane Express, 91 (1904), No. 3822, p. 769; 92
{1905,, No. 3833, p. 334)-—At Marks Tey, Essex, a test was made of the cooking
quality of potatoes from Scotland, Lincolnshire, and Essex, 6 tubers weighing as

nearly as possible 6 oz. each being selected from 12 standard varieties.
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The potatoes were placed in cold wain-, then boiled slowly and steamed for a few

moments before serving, each sample being cooked in a separate pot. Judged by

flavor, texture, and appearance the Essex potatoes were markedly superior to the

others, the highest Bcore being made with Essex-grown Charles Fiddler and Sim
( i iay. The Scotch samples scored the fewest points. The need of a test in the spring

also was pointed out by the judges.

After 1l' weeks an additional test was made to learn the effects of storage on cook-

ing quality. Factor and Warrior were the varieties which had the highest total

Bcore on the basis of flavor, texture, and appearance when freshly cooked. After

standing tor 24 hours the cooked potatoes were again examine*!, the above mentioned

varieties and several others being unchanged, though the majority had deteriorated.

Does an egg change in weight in cooking? I., ("amis i Qompt. R //</. Soc. Biol.

[Paris], 51 t 1904), No. .''>, pp. 87-90).—A number of tests are reported which showed

that eggs cooked in hot water lost more or Less in weight, the amount in all cases

being small. This loss the author attributes to the evaporation of a little water

through the porous shell. It' the egg was cooled in the water in which it wa- cooked

it increased a little in weight.

The "yolk cure" in the treatment of the underfed, II. Stern {Med. Rec.

[X. )'.], 66 (1904), No. 27, pp. 1049-1052).— In a discussion of the use and impor-

tance of egg yolks in invalid dietetics, the author has reported some data mi the

digestibility of eggs obtained in experiments with healthy subjects.

It was found that raw or half-raw yolk was very readily digested, 2 to 4 raw-egg

yolks leaving the stomach in from 70 to 100 minutes. One or 2 egg yolks taken in a

cup of hot coffee with some sugar and milk left the stomach in 60 to 70 minutes. In

the author's opinion the fat of egg yolks is especially veil home and readily assimi-

lated, as is shown by the recovery of only 1.5 to 3.5 per cent of the yolk fat in the

feces as compared with larger amounts in the case of milk fat and other animal fats.

In the author's opinion, the high digestibility of egg-yolk fat is probably due to

the fact that it has a low melting point and is fluid at ordinary temperatures. The
importance of the lecithin present is spoken of.

The examination and valuation of raspberry juice, P. Buttenbkrg (Ztschr.

Uhtermch. Nahr. a. Genimmtl., 9\1905), No. >, pp. 141-145). The results of exami-

nations of raspberry juice and sirup prepared in different ways are reported and

discussed.

Concerning the examination and valuation of candied coffee, E. Ortb
(Ztschr. Unterauch. Nahr. u. Genussmtl., 9 [1905), No. 8, pp. 137-141)

.

—The results of

a Dumber of tests are reported on the amount of soluble material on the coffee beans,

and the total amount of coffee produced when the coffee berry was treated with dif-

ferent amounts of sugar and heated for varying periods. The author states that

other material awaits publication.

Note on a vegetable cheese from Kamerun, \V. Busse ( Cenibl. Bakt. [etc.'], .'.

M>i., I ; i 1905), No. 15-16, p. 480).— Brief notes are given on a cheese-like material

prepared from the seeds of Treculia <i/ric<ii><t.

Studies of arsenic in a number of food products, F. Bordas (Rev. Soc. Sri.

Hyg. Aliment., 1 (1904), No. }, pp. 338-386).—A summary of .lata regarding the

occurrence of arsenic in food products, including the author's investigations.

Expenses for food in laborers' budgets, E. Levasseur I Rev. Soc. Sci. If;/;/.

Aliment., 1 (/.'">/'). No. /,/>/> 989-296).—A summary of data regarding the propor-

tion of the income of laborers which is expended for food.

Legislation relating to commerce in food products (Rev. Soc. Sci. Hyg. Ali-

ment., 1 i
/.'"//'). Nos. 4, />//. 847-888; •<, pp. 588-558; 6, pp. 651 664).—A summary of

legislation enacted in Europe and America.

The value of nutrients (Rev. Soc. Set. Hyg. Alumni., l
\ 1904), A'". 5, /•/>. 453-

457).— Replies received from a number of investigators are summarized having to . 1 .

.
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with the question of the isodynamic replacing value of fats and carbohydrates in a

ration.

Criticism of the methods followed in establishing- dietary standards, L.

Pascault ( Rev. Soc. Sci. Hyg. Aliment., 1 (1904), No. 3, pp. 200-201
')
.—In the author's

opinion, most of the studies used to determine dietary standards have been made

with overnourished subjects, this being a common condition. He points out that

investigations arc needed which are not open to this criticism. He believes that it

will probably be found that the physiological ration will vary considerably with the

character of the diet

On the absorption and utilization of proteids without intervention of the

alimentary digestive processes, K B. Mendel and E. W. Rockwood (Amer. Jour.

Physiol, 1 -'
( 1904), No. 4, pp. 336-352).—In experiments with animals the absorp-

tion of proteids introduced directly into the small intestine, into the peritoneal

cavity, and into the circulation was studied. The authors' summary of the investi-

gation follows:

"Vegetable proteids (crystallized edestin from hemp seed and excelsin from the

Brazil nut), slowly introduced in solution into the circulation of animals, can appar-

ently be retained in the organism for the most part, even when the quantities intro-

duced almost equal that of the globulins normally present in the blood. . . . When
solutions of vegetable proteids are injected too rapidly or in too great concentration,

toxic symptoms, including an inhibition of the cardiac and respiratory activities,

may be observed, especially in cats. . . .

"The chemically similar proteids, edestin and excelsin, show slight differences in

physiological action, a small amount of a proteose-like substance being found in the

urine after intravenous or intraperitoneal (parenteral) introduction of excelsin, but

not with edestin. The observation suggests the further possibility of applying

chemicobiological reactions in distinguishing related proteids.

"The vegetable proteids soon disappear in considerable part when introduced into

the peritoneal cavity. That they reach the circulation is made probable in the case

of excelsin at least, by the appearance of the typical urine proteose-body noted after

direct intravenous injections. For the most part, however, the proteids do not

reappear in the urine.

"The unaltered proteids edestin and casein are absorbed to a very small extent, if

at all, from portions of the living small intestine in which the ordinary digestive

processes are excluded as far as possible. On the other hand, the proteoses and
peptones obtained by peptic digestion of these proteids readily disappear from the

intestine under the same conditions. It is not necessary to assume that in these

cases they are first completely broken down by the intestinal enzym erepsin; for

casein (upon which erepsin can act) may remain unabsorbed. Dissolved edestin

could be recovered in crystallin form, i. e., unchanged after remaining in the intes-

tine for several hours. The typical vegetable proteids show no marked differences

from those of animal origin in their relation to the processes of metabolism.

"The attempts to learn the fate of the foreign proteids retained in the system have
been rather unsuccessful. It will be of interest to ascertain something further regard-

ing their destination and the exact mode of utilization which they undergo."
The passage of different food stuffs from the stomach and through the

small intestine, W. B. Cannon (Amer. .Jour. Physiol., 12 (1904), No. 4, pp. 387-

418, Jigs. 9).—Different amounts of protein, fat, and carbohydrate foods were mixed
with a small amount of subnitrate of bismuth and fed to cats. The processes of

digestion were studied at regular intervals for 7 hours after feeding by means of a
fluorescent screen and the Rontgen rays.

The investigations are summarized as follows:

"Fats remain long in the stomach. The discharge of fats begins slowly and con-
tinues at nearly the same rate at which the fat leaves the small intestine by absorption
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and by passage into the large intestine. Consequently three is never any greal

accumulation of tat in tin- small intestine.

"Carbohydrate foods begin to leave the stomach soon after their ingestion. The)

pass out rapidly, and at the <*ik I of 2 hours reach a maximum amount in the email

intestine almost twice the maximum for proteids, and two and a half times the max-

imum for fats, both of which maxima arc reached only at the end of l hours. The

carbohydrates remain in the stomach only aboul half as long as the proteids.

"Proteids frequently do not leave the stomach at all during the first half hour.

After 2 hours they aeciin hi late in the small intestine to a degree only slightly greater

than that reached by carbohydrates an hour and a half earlier. The departure of

proteids from the Btomach is therefore slower at firsl than that of either fats or car-

bohydrates. An exception to this general statement was found in egg albumen,

which, both in its natural state and in coagulated form, was discharged from the

stomach at about the carbohydrate speed.

"When carbohydrates are fed first and proteids second, the presence of proteids

in the cardiac end of the stomach does not materially check the departure of the

carbohydrate food lying at the pylorus; but the presence of proteids near the pylo-

rus, when proteids are fed first and carbohydrates second, markedly retard- the

onward passage of the carbohydrates which under these circumstances predominate

in the cardiac end of the stomach.

" When carbohydrates and proteids are mixed in equal parts, the mixed food does

not leave the stomach so slowly as the proteids, nor so rapidly as the carbohydrates

—

the discharge is intermediate in rapidity.

"In a mixture of fats and proteids in equal parts, the presence of the fat causes the

proteid to leave the stomach even more slowly than the proteid by itself. Fat mixed

with carbohydrate in equal amounts also causes the carbohydrates to pass the pylorus

at a rate slower than their normal.

" Doubling the amount of carbohydrate food (50 cc. instead o£25cc.) increases the

rapidity of the carbohydrate outgo from the stomach during the first L' hours; whereas

doubling the amount of proteid food strikingly delays the initial discharge of proteid

from the stomach.

"The process of rhythmic segmentation is seen with all three kinds of f 1 stuffs.

and the frequency of its occurrence corresponds roughly to the amount of f 1 present

in the intestine: a measurement of the length of the segmenting masses in a given

number of cases shows that at the regular times of observation, during the first 7

hours after feeding, the amount of segmenting activity in the presence of carbo-

hydrates was much greater than in the presence of either fats or proteids. Egg

albumen is excepted in this genera] statement.

"The interval between the feeding and the appearance of food in the large intes-

tine is variable, but the mean for carbohydrates is about 4 hours, for proteids about

ti hours, and for fats about 5 hours. After time is allowed for the later start of pro-

teids from the stomach, there still remains a probability that the proteids pass

through the small intestine more slowly than do the carbohydrates."

Changes in the excretion of carbon dioxid resulting from bicycling, (J. < >.

Hk.i.kv and W. 1'. Bowen [Ann,-. Jour. Physiol., I .'
i 1904), No. 7, pp. 811-885, fig*.

7).—A respiratory mask of special construction is described which fits tightly over

the nose and month and contains valves for the separation of the inspired and

respired air current

The respired air is dried by passing through tubes tilled with pumice stone ami

sulphuric acid and then through a Lras meter, which is connected with the suction

side of a blower, in order to relieve the lungs of the subject from the labor involved

in forcing the expired air through the tubes and gas meter. The dry air containing

carbon dioxid passes through an absorption apparatus attached to one arm of a

counterpoised balance. As the arm sinks, owing to the absorption of carbon dioxid,
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a pointer attached to the other arm traces a curve on a drum covered with blackened

paper. After the apparatus was calibrated it was tested and found to be very

accurate.

About L'o experiments were made to determine the general course of the changes

in the output of carbon dioxid resulting from work, which was performed on a sta-

tionary bicycle. The working periods in some of the experiments covered 3.0 to 45

minutes. A large number of experiments were also made to show how soon the

effect of muscular work is noted in the carbon dioxid output. The general conclu-

sions which were drawn from the experiments follow:

"The problem of finding the changes in rate of output of carbon dioxid resulting

from muscular work and other causes is practically solved by the method used in

this research. The latent period of increase in output of carbon dioxid from the

lungs in case of beginning work is in the close vicinity of 20 seconds, and the increase

reaches its maximum in about 2 minutes. The output of carbon dioxid from the

lungs is practically uniform from minute to minute during uniform muscular work,

after the blood has had time to take part fully in the process of elimination. Upon
cessation of work the output of carbon dioxid decreases to the normal amount in

about the time occupied by its increase and after a like latent period. The results

obtained show no indication of any connection of cause and effect between the pro-

duction and elimination of carbon dioxid and the secondary rise of pulse rate.
'

'

The minimum amount of protein in the daily diet, H. Labbe (Rev. Soc. Sci.

Hyg. Aliment., 1 (1904), No. 4, pp- 311-328, dgm. J).—An experiment is reported in

which the subject, a healthy man, lived upon a simple diet of bread, butter, choco-

late, wine, chestnuts, vegetables, and fruits.

At the beginning of the test, which covered 38 days, the daily diet furnished a

little over 14 gin. nitrogen. The amount was diminished until toward the end of

the test it reached a minimum of 1.06 gm. It was then increased and on the last

day reached 13.25 gm. The amount of nitrogen and urea eliminated in the urine

and the income and outgo of chlorin are recorded. The energy value of the diet was

also calculated at different periods. At the beginning of the test the subject weighed

in round numbers 65 kg. and 3 days before the close 63 kg.

In the author's opinion the experiment showed that nitrogen equilibrium can be

established and maintained for a long period on a limited protein ration derived

entirely from vegetable sources. This indicates that vegetable protein is as valuable

as that from animal foods. The nitrogen excreted in the urine other than in the

form of urea is discussed, the author pointing out that the quantity is remarkably

constant. The experiment is discussed with reference to the lowest protein limit in

the diet.

Concerning the minimum amount of nitrog'en required per day in a con-
dition of rest and work, A. Gautier (Rec. Soc. Sci. Hyg. Aliment., 1 (1904), No. 4,

pp. 329-331).—A critical discussion of the experiment reported above. The author
does not agree with all the conclusions reached.

An excess of chlorin in the diet for fifty-one days, L. Ambard (Compt. Rend.
Soc. Biol. [Paris], 58 {1905), No. 8, pp. 375, 376).—Chlorin equilibrium was studied

when an excess was consumed, and also the effect of sodium sulphate and potassium
nitrate on the elimination of sodium chlorid, the author being himself the subject.

When about 1.75 gm. sodium chlorid was taken the daily excretion in the urine

was fairly constant during two periods, being about 2.2 gm. per day. In a third

period it was 1.55 gm. When 10 gm. sodium sulphate was added to the diet the
chlorin elimination diminished somewhat. Three grams potassium nitrate daily did
not increase the excretion of sodium chlorid appreciably. During part of the time
the sodium chlorid in the feces was found to average 0.1 gm. per day.
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The feeding- of farm animals, < >. K ellner ( Du Erniihrung <l< r landvnrtschaftlicJu n

Nutztiere. Berlin: Paul Parey, 1905, pp. V 1 1 1 594). This volume, which embodies

the results of the author's investigations extending overman} years, is an attempt

t<> treat the Bubjecl «>t' tin- feeding of farm animals from a comparatively new stand-

point.

The author contends thai as feeding stuffs differ in the ease with which they are

assimilated by the body, they should be compared on the basis of the quantity of

nutritive material which is available after the amounl required for assimilation has

been taken into account, rather than on the basis of proximate composition or the

percentage of digestible nutrients present. For his comparison he has selected the

Btarch equivalents of the feeding stuffs as a basis rather than energy values which

have sometimes been used.

The hook as a whole marks a distinct advance in the theoretical discussion of Btock

feeding, ami will prove of value not alone to students hut also to practical feeder- and

to all who are interested in discussions of such suhjects. The volume is composed of

.'J main divisions. The first is concerned with the composition, digestibility, and

utilization of feeding stuffs and the second with the properties, preservation, prepa-

ration, and use of feeding stuffs, while the third takes up the feeding of farm animals

with relation to different agricultural conditions.

In an appendix tin- author gives a number of tables Bhowing the composition and

diLr>-stihility of feeding stuffs, in which special attention is paid to the feeding values

on the basis of starch equivalents. Feeding standards are also included. These, like

the other tabular matter, embody the author's views regarding the use of data show-

ing the real feeding value rather than values based on composition and digestibility

only. A detailed index adds to the value of the volume.

Feeding stuff inspection, (\ D. Woods and .1. M. Bartlett ( Maine sin. Bui. 115,

Pi). 5S-70).— Analyses of samples collected during the fall and winter of 1904-5 are

reported, including cotton-seed meal, gluten meals and icv(\<, linseed meal, viscid

oil meal, su^ar and tiax seed, distillers' grains, mixed grains, hominy feed, meat

meal, ground beef scraps and similar feeds, mixed and proprietary feeds, wheat hran,

bran and short-, corn meal, tlour. and condimental feeds.

In general, the cotton-seed meal was of good quality, hut it was noted that the

number of samples containing above 4.'! per cent protein was less than a few years

go. "Gluten products continue t<> he the most unsatisfactory of any concentrated

Eeeds on the market. This is partly because different lots of the same brand vary

somewhat in composition, hut is chiefly because certain companies persist in putting

a guarantee upon their goods that the goods do not come up to in any instance."

As shown by composition, the viscid oil meal, an old-process linseed meal, hail a

fairly high feeding value, hut the taste was unpleasant, "and it would seem doubt-

ful if cattle would eat it readily." As regards adulterated mixed feeds the authors

note that "there is so much profit in selling ground corn cobs, broom corn, and other

valueless materials at the price of wheat bran, thai the consumer must ever he on

the watch against this fraud. The safest thing is to buy only well-known, reliable

brands of this class of goods. If consumers will see to it that all of this class of

feeds which they buy carries the name of the miller, there will he little likelihood

of their being defrauded."

The condimental feeds examined were found, as was previously the case, to con-

sist of w heat bran or some similar con cen tinted feed, with small amount- of fenugreek,

charcoal, sulphur, salt, copperas, and similar bodies added. Attention is directed to

the very high cost of these f is in proportion to their nutritive value or in propor-

tion to the amount and value of the materials used in their manufacture for their

supposed medicinal properties.
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Low grade and high grade cotton-seed meal compared, J. M. Bartlett

{Maine Sta. Bui. 115, pp. 71-76).—Different grades of cotton-seed meal are discussed,

and brief directions given for judging the quality of such goods.

A first-class meal, according to the author, should contain over 40 per cent protein

and about 9 per cent fat, and should he of a light yellow color. Dark color and the

presence of many fine Mack specks is an indication that ground hulls have been

added. A rusty brown color indicates that the meal is old or has undergone fermen-

tation. Such meals are not safe to use. Cotton-seed meal should have about the

same texture as corn meal, and should be practically free from lint.

The amount of lint can be determined by sifting a portion of the meal. Lint and

hulls can also be detected by stirring the meal in water, when the black hulls will

settle to the bottom, the good meal will be in the next layer, and the lint on top. A
first -class meal should have only a few black hulls and scarcely any lint. The quality

of the cotton-seed meal can also be judged by tasting it. "The best fresh meals have

a very agreeable nutty flavor not found in inferior goods. The presence of much

fiber is readily noted by the sense of touch in the mouth. The absence of the nutty

flavor and the presence of a rancid taste indicates that the meal is old."

The author roughly divides cotton-seed meals into -4 grades, analyses and the

digestion coefficients of which are given. The results of the digestion experiments

follow :

Average coefficients of digestibility of different grades of cotton-seed meal—Experiments
with sheep.

Kind of meal.
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the nutritive value of amids are summarized and the following general conclusions

drawn

:

[n the case of herbivora and birds, asparagirj acts asa protector of protein when
the nutritive ratio of the ration is wide, though this is nol generally the case when
the ration furnishes large or medium amounts of protein. In the case of milk-

producing animals, asparagin and other amide within Limits can apparently replace

protein without lowering the quantity or quality of the milk.

In the case of omnivora the protein-protecting power of the asparagin is smaller

and as regards nitrogen metabolism it is practically an indifferent body. It can qo1

be said thai asparagin exercises a protein-protecting power in the case of carnivora.

It seems rather to increase the cleavage of protein.

Grape pomace in the feeding- of farm animals, II. I'.i.ix {Jour. Agr. Prat., n.

ter., 8 ( 1904), No. 50, pp. 766-768).—On the basis of the work of other investigators

and his own experience, the author states thai 10 to 12 k<_r. per head per day may be

fed to horses, 20 to 25 kg. to cattle, 5 or 6 kg. to sheep, and 5 to L0 kg. to pigs.

Report on feeding- experiments with roug-h cotton cakes from Indian cot-

ton seed, D. A. Gilchrist I County Council Northumb., Ed. Com., Ann. Rpt.,8\ 1903- ; .

p}>. 10-26; Bui. 1, pp. 19).—Some data are recorded regarding the amounts of cake,

oil, ami refuse obtained from crushing rough decorticate. I ami delinted Indian cotton

seed, and feeding trials with sheep and steer- are reported in which Indian and

Egyptian cotton-seed cakes were compared.

The conclusion is drawn that '"Indian ( Bomb; y rough cotton-seed cake, when of

good quality, gives satisfactory results with stock fed indoors or on pasture, and that

its high manurial value makes it a desirable manurial agent, especially for improving

poi r pasture."

Feeding value of swedes, D. A.. Gilchrist (County Council Northumb., Ed. Com.,

Ann. Rpt., 8
(
1908-4), />/> V7-84).—The feedingvalue of Arctic. XL All, and Besl of

All swedes, containing respectively 11.48, 10.75, and 11.31 per cent dry matter, was

studied with 3 lots of 4 calves 29 weeks old, the turnips being supplemented by hay

and a mixture of Egyptian cotton-seed cake, barley meal, and linseed cake.

In the 4 months of the test the gains ranged from 208 lbs. with XL All swedes to

l'4:; His. with Best of All swedes. From this and a test with sheep previously

reported (E.S. R., 15, p. 897) the conclusion is drawn that in general the Swedish

turnips with a high percentage of dry matter had a correspondingly high feeding

value.

Digestibility of vetch hay and corn silage, J. Withycombe and A. L. Kxiski.y

(Oregon sin. Bui. 85, pp. /•<').— Digestion experiments were made with vetch hay

(
Y'u-hi gativa) and with corn silage, using :; cows. The tests were each of 7 days'

duration.

The average coefficients of digestibility found for vetch hay were: Dry matter

fin.o.'), protein 69.91, ether extract 71.21, nitrogen-free extract 71.59, crude fiber

57.56, and ash 52.23 per cent. The values for corn silage were: Dry matter 73.08,

protein 55.03, ether extract 89.91, nitrogen -free extract 7.\t;.~>, crude fiber 7">.:'.4,

and ash 47.0s per cent.

The prickly pear and other cacti as food for stock, D. Griffiths ( U. S. I >•/>>

At/r., Bur. Plant Indus. Bui. 74, />/> 48, ph. 5, fig. /). The geographical distribution

of cacti, methods of feeding, machinery for preparing prickly pear for feeding, the

effect.- of prickly pear upon Stock, pear thickets and their destruction, the yield of

prickly pear, and other questions are considered, and data collected in the cactus

regions of the United states are summarized and discussed with special reference to

the value of cacti as forage plants.

The so-called "prickly pear" is the variety of cactus usually referred to in con-

sidering cacti as forage plants, hut according to the author, "any cactus growing
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large enough to be fed with economy can be used as roughage, or as a succulent for

milk production."

Prickly pear is very succulent and hence necessarily has a low nutritive value.

Tke data summarized lead to the conclusion, however, that it may he fed to cattle

with decided advantage during prolonged drought when more nutritious feed is

scarce, and that it may he used to fatten cattle if fed with some coarse fodder and

with some concentrated feed. Supplemented by concentrated feeds and some hay or

pasturage, it is regarded as a valuable accessory to the dairy ration, supplying suc-

culence which it is difficult to secure in semiarid regions. A ration of from 40 to 70

lbs. per day with plenty of other nutritious feed is recommended for cows, though

up to 100 lbs. may he fed.

Oxen, it is stated, can he worked indefinitely on a ration consisting largely of

prickly pear and require watering only 2 or 3 times a week in summer. A full-grown

steer on pear alone will consume from 125 to 200 lbs. daily. The liability of forming

fiber balls when fed whole and exclusively is mentioned. Hogs fatten well on the

fruit of the prickly pear and take kindly to a ration of prickly pear when the thorns

are properly singed off.

The methods of preparation for feeding by singeing, by slicing, and by steaming

are described. Ensiling is also mentioned, but is not considered advantageous.

When the pear is burned it scours cattle much worse than when scorched sufficiently

to take the thorns off. Chopped pear sours quickly and hence must be fed at once.

Pear cut and piled up under cover will keep in good condition for a month or more.

The uses of cacti for other purposes are pointed out, including the preparation of

jellies from the fruits, the use of the joints by the Mexicans as pot herbs and for

pickles, and the manufacture of a sort of candy from the pulp.

Feeding- steers on sugar-beet pulp, alfalfa hay, and farm grains, W. L.

Carlyle, C. J. Griffith, and A. J. Mever (Colorado Sta. Bui. 97, pp. 13, figs. 8).—

Using 3 lots of 50 steers each, the value of sugar-beet pulp and alfalfa, with and with-

out grain, was studied.

In the 25 weeks of the test the average daily gain on the ration containing oats and

barley was 1.9 lbs. per head, on the ration containing corn 2 lbs., and on that con-

taining no grain 1.57 lbs. The greatest range in the cost of a pound of gain was

noticed in the first and last mentioned lots, being 6.53 cts. and 3.79 cts., respectively.

Data are recorded regarding the shrinkage in shipping, as well as some of the details

of the slaughter test.

The authors state that no appreciable difference was noted in the quality or grade

of the meat of representative carcasses selected from each lot. Judged by the results

of cooking tests, the meat from the lot fed beet pulp and alfalfa hay only was as good
or better than that from the other lots.

The principal conclusions drawn regarding the feeding value of sugar-beet pulp

were in effect as follows:

In feeding sugar-beet pulp absolute cleanliness should be observed. It should he

fed in troughs or "bunks" provided for the purpose, only such an amount being

given at one time as the cattle will clean up with reasonable waste, and the hunks
should be cleaned daily. Unless this be done they will gradually become filled with

fro/en pulp in cold weather and with decaying pulp during warm weather. Pulp
should never be fed late in the afternoon during cold weather. The cattle generally

refuse to eat after nightfall and whatever remains in the bunks freezes before

morning.

Pulp has a laxative tendency. On this account it is well to feed good alfalfa hay
of the first cutting with it, if convenient. The feed racks for hay and hunks for pulp
should be near together. Cattle seem to be particularly fond of well-cured ensiled

pulp, preferring this to fresh pulp. In order to secure the pulp in its best form, it

is desirable to have it placed in the silo fresh from the factory and fed directly from
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the silo. After fermentation has once begun exposure to the air in handling ca

the
i

'nl
i

• to deteriorate rapidly. Cattle relish it less after a continual exposure to the

ail, ami rejects larger percentage than they would in the case of pulp diced from

the silo.

Cattle-feeding- experiment, W. Bri i i:
I
Edinb. mul East of Scot. Col. Agv. li"/. },

l>/>. 18-35). -The value of Bombay cotton-seed cake with damaged oats 3:1 in comT

parison with compound rake was studied \\ ith 2 lota of 8 steers each, the feeding test

co\ ering 6 months.

The ration was so arranged that the amount of compound cake fed was equivalenl

in money value to the cotton-seed cake mixture. The compound cake gave the

lesser increase, the total gains made by the two lots being 1,832 and 1,631 lbs. In a

second test 2 lots containing 8 cattle were fed large cations containing Bombay
cotton-seed cake and other grains for •"> months. One of the lots was given fewer

turnips than the other, but received some potatoes in addition. With the ration con-

taining a smaller amount of turnips the .train was 2,387 lbs., and with the other

2,583 lbs. The effect of the different rations on the quantities of turnips consumed

is taken into account in discussing the tests.

The studies show, according to the author, that supplying a moderate amount of

concentrated feeding stuffs as a supplement tothe home-grown product- "at current

prices brings the greater direct profit tothe farmer, and that in intensive feedings

very considerable part of the return for the turnips must be accepted in the form of

the manurial residue derived from the feeding stuffs."

Feeding- cattle with different quantities of the same concentrated foods,

T. Winter [Bd. Agr. and Fisheries [London], Ann. Rpt. Agr. Ed. and Research,

1908-4, pp. 66-68).—A lot of 5 steers fed 10 lbs. of grain per head per day gained

l\:'>7 lh-. each in 50 days, as compared with 2.55 lbs. gained by a lot fed 1"> lbs. of

concentrated feed.

With both lots the grain at first consisted of decorticated cotton-seed cake and

maize meal: later linseed cake replaced the cotton-seed cake. The 2 lots consumed

practically the same amounts of coarse fodder. The extra gain, according to the

author, was oot sufficient to compensate for the extra cost of the larger ration.

Sheep-breeding experiments, T. Winter ( lid. Agr. and Fisheries [London],

Ann. Ui>t. Agr. Eld. and Research, 1908-4, />/' 68-72).—At the University College of

North Wales Bheep-breeding experiments were continued along the same lines as in

previous years I E. S. K., 15, p. 805). Mountain ewes were crossed with Southdown,

Kerry Hill, and Leicester rams. The Southdown crossbred lambs averaged 70 lbs.

in weight when sold at the age of about 9 month-, being, according to the author,

somewhat riper and in better condition than the others. The Kerry Hill cross

weighed on an average 66 lbs. and the Leicester cross 74 lbs.

In a tesl of the value of various crosses with crossbred ewes for the production of

fat lambs, Hampshire-down, Leicester, Lincoln, Suffolk-down, and Wiltshire ram-

were used. The l.e.-t results were obtained with the Hampshire cross. The Lei-

cester and Lincoln crosses were regarded as only moderately successful. The Suf-

folk-cross lambs reached good weight and were of good quality, but wire -low in

fattening. The Wiltshire- did not give as g 1 results as usual, probably owing to

the fact that the weather was cold.

Welsh mountain ewes were crossed with Southdown and Wiltshire rams. .Iud'_r -

ing by the length of time required to feed the lambs for market and the average live

weight when sold, tin' results were in favor of the Southdown cross, though the dif-

ferences were less marked than in the last year's test.

Sheep-breeding experiments for the production of early fat lambs, 1'. H.

FouLKEsand W. Vaughan Harper-Adams Agr. Col. />'»/. t,pp. 8).—Welsh ewes were

crossed with Welsh. Southdown, and Shropshire rams, with a view to determining

the most satisfactory crosses for breeding lambs for market. Owing partly to the
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larger proportioD of lambs reared and sold, the best results were obtained with the

pure Welsh breed. At lambing times the Welsh lambs were hardier and stood con-

ditions of the weather, etc., better than the heavier crossbreeds and were also ready

for market about 3 weeks earlier than the others. Additional experiments are con-

sidered necessary before definite conclusions can be drawn.

Breeding- for fat lambs, W. T. Lawrence {Agr. Dept. Durham Col. Sci. Ami.

Rpt., 12 (1908), pp. 78-80).—in experiments at Newton Etigg, an Oxford-down, a

Wensleydale. and a Border Leicester ram were each crossed with 19 Cheviot Border

Leicester ewes.

The average weight of the lambs when sold ranged from 74.8 lbs. with the Oxford-

down cross to 77.2 lbs. with the Wensleydale cross. The average value per pound

with the Oxford-down cross was 9.66 cts. and with the Wensleydale and the Border

Leicester cross 9.48 cts. The Oxford-down lambs matured most quickly for market

and cost less for maintenance than the others, consequently their dams could be fat-

tened and sold more quickly than the other ewes. When the earlier maturity of

the Oxford-down lambs is taken into account, according to the author, the results

obtained with them must be considered the most satisfactory.

Feeding experiments with, lambs, 1903-4, B. C. Blffum ( Wyoming Sta. J>nl.

64, />/>. J0,]>ls. 3).—In continuation of a test previously reported (E. S. R., 14, p. 382),

a lot of 60 lambs was pastured on 11.6 acres of field peas raised on sod without irriga-

tion, while 4 similar lots were fed alfalfa, turnips, and linseed meal, with and with-

out corn; alfalfa and corn; and alfalfa with a mixture of barley, wheat, and oil meal.

All the lots contained both large lambs and small scrubs.

The test proper covered 100 days, being preceded by a preliminary period in which

all the lots received uniform treatment. On field peas the average gain per head

was 24.9 lbs. With the other lots the gains ranged from 18.7 lbs. on alfalfa, turnips,

and oil meal to 27.2 lbs. on alfalfa, turnips, corn, and oil meal. With all the lots

the digestible nutrients per pound of gain ranged from 0.83 lb. protein and 4.04 lbs.

carbohydrates and fat on the alfalfa, turnips, corn, and oil meal ration, to 1.43 lbs.

protein and 6.65 lbs. carbohydrates and fat on field peas.

The gain was most expensively made with the lot fed peas, costing 6.22 cts. per

pound, and most cheaply with the lot fed alfalfa, turnips, and oil meal, costing 3.35

cts. per pound. When slaughtered the largest proportion of dressed carcass, 47.8 per

cent, was noted with the lot fed corn and oil meal, and the smallest, 43.3 per cent,

with the lot fed oil meal in addition to coarse fodder.

The principal conclusions follow:

The lot fed field peas harvested the crop, made better gains, and went to market
in better condition than the lot fed corn and alfalfa.

"It is possible to fatten lambs without grain on a cheap ration of alfalfa, turnips,

and oil meal, and such rations will be further investigated.

"A complete and well-balanced ration of alfalfa, turnips, corn, and oil meal gave
the largest gains on the smallest actual amount of nutrients in the fond.

"There are probably better and more practical rations for fattening lambs in

Wyoming than the alfalfa and corn ration commonly used.

"Combinations of wheat and barley fed alternately in ten-day periods did not give

the best results. Fed in this manner, the lambs ate less grain and made smaller

gains than on other grain rations.

"Under our conditions it will not pay to feed small, stunted lambs on full grain
rations for short periods."

Sheep-feeding experiment, W. Bruce ( Edinh. and East of Scot. Col. Agr. /»'"/.

4, ]>}>. 1-17, S3).—Using 6 lots of 38 sheep each, a test was undertaken to learn the
most profitable feeding stuffs to use with a basal ration of cut Swedish turnips ad
libitum with hay in the winter feeding of sheep, and to determine whether the use of

concentrated feeding stuffs effected any saving in the daily consumption of turnips.
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One of the lots was given hay and turnips only, and the others were fed linseed

cake, Bombay cotton-seed cake, and grain mixtures containing Bombay cotton-seed

cake or decorticated cotton-seed cake, tn the 93 days of the test the total gain on
turnips and hay alone was 1,040 lbs. and the gross cosl per pound of gain 7.:;l' cts.

In the east- of the lots fed grain in addition to the basal ration the <_r;t i 1 1 ranged from

1,252 lbs. on wheat, decorticated cotton-seed cake, and cotton seed to 1,461 Ihs. on
linseed cake and the gross cost of a pound of gain from 6.70 cts. on Bombay cotton-

seed eake to 8.22 cts. "ii a mixture of wheat, decorticated cotton-seed cake, and cot-

ton seeil.

When dressed the weighl was very uniform, being about 51 per cenl of the live

weight in every case. Considering the test as a whole the conclusion was drawn
that Bombay cotton-seed cake was the mosl satisfactory of the concentrated feeds

tested. A.n examination of the dressed carcasses showed that the animals fed this

material were very superior to the others in appearance. The greatest financial

return per acre of turnips was noted with the lots fed the Bombay cotton-seed cake.

On the presence of cotton-seed oil in lards from hogs fed upon cotton-seed

meal, A. D. Emmett and II. 8. Grindley {Jour. Amer. Chem. Soc, 97 (1905), No. S,

lip. 963-270).—The presence of vegetable oil and cotton-seed oil was shown by sev-

eral tests with samples of lard from pigs fed cotton-seed meal.

It is evident, according to the authors. " first, that the lards contain a vegetable

oil, and second, if we agree with the most recent authorities, they contain :; distinct

constituents of cotton-seed oil. Hence, it seems safe to say that a part at least of the

oil existing in cotton-seed meal is absorbed, in the case of hogs fed upon this ration,

by the animal body and transmitted in its unaltered condition to the fat cells."

Feeding- farm horses, L. A. Merrill
I
Utah Farmers' Vast. Ann. 1904, />/>. ',.;-

49).— Information regarding the feeding and management of horses is presented,

some of the data being based on the experience of the Utah Station. The principal

points are thus summarized:

"The amount of hay fed to horses on the average Utah farm can he very materially

reduced, and if this he done it will result in (a) great financial saving to the State,

and i h
i the elimination of many digestive disorders to which our horses are subject.

"Horses should receive most of the hay at night, very little in the morning, and
none at all for the noon meal. A.1ways water before feeding. Oats make the hot

grain feed for horses, hut these can he replaced by bran and shorts, or supplemented

by corn.

"Carrots and sugar-heet pulp have a marked beneficial effect in horse feeding,

serving as a laxative and a tonic, as well as enabling tin- horse to digest the hay and
grain more effectively. Horses may eat as much as 40 lbs. of sugar-heet pulp daily.

"

Poultry culture in Minnesota, ('. S. Greene (Minnesota Sta. J!"/. 91, pp. :•'.>-

958, figs. .').— <>n the basis of personal experience, general questions of feeding, rais-

in-, and marketing poultry are discussed. < me section of the bulletin is devoted to

turkeys.

Poultry under confinement, .1. Withycombe ( Oregon Sta. /-'"/. 84, pp. 8, fig. l \.

Data are given regarding the financial returns from a Hock of 24 White Plymouth
Rock pullets, "> old hens, and a cock, the test covering l year. The total number of

eggs produced was 3,529.

Seventy-five chickens were raised from a total of 100 eggs set. "The low percent-

age of hatch of home-produced eggs was evidently due t«» too many hens to one

male." Although the cost of feed was abnormally high, the flock yielded a profit of

lsn pr r c-nt on the original investment of *l 5. "This test demonstrates conclusively

that a small Hock of poultry may he profitably kept under confinement; [and] that

early hatched pullets are more profitable than late hatched ones."

Winter egg production, .1. Dryden | Utah Farmers' Inst. Ann. 1904, />}> 84-98,

fig. l).—Feeding, care, and management of hens and construction of poultry houses
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are among the subjects treated, the material presented being in part a summary of

the poultry work carried on at the Utah Station.

The dry feeding of chickens, E. Brown (Jour. Bd. Ayr. [London], 11 (1905),

No. 11, pp. 683, 684).—The author states that experiments and observations extend-

ing over several seasons have led to the conclusion that the high mortality of artifi-

cially reared chickens during the first 10 or 20 days was due to want of exercise.

Substituting dry feeds for wet feeds insured exercise and reduced the mortality to a

minimum. The dry grains were scattered on the floor of the breeder or brooder

house among chaff, where the chickens had to scratch to find them. Different grain

mixtures which have been used with success at the Reading University College

Poultry Farm are given.

The modifications of the respiratory quotient due to age, especially with

reference to chickens and ducks, L. Mayer (Trav. Lab. Physiol. Inst. Solvay, 6

(1904), No. 3; abs. in Zentbl. Physiol., IS (1904), No. 21, p. 079).—When expressed

in the form of a curve the excretion of carbon dioxid by chickens and ducks in the

first month after hatching is very similar to that which the author has reported for

mammals. The excretion of carbon dioxid is very large in the first days after

hatching, but diminishes rapidly in the first week, and then gradually, reaching its

normal value when the birds are fully developed.

DAIRY FARMING—DAIRYING.

Investigations on the influence of irritating substances on the consump-
tion and digestibility of food, and the secretion of milk with rations deprived

of these substances and with normal rations, G. Fingerling ( Landw. Vers. Stat,

62 (1905), No. 1-3, pp. 11-180).—In studying the influence of irritating, stimulating,

or condimental substances upon the consumption and digestibility of food and the

secretion of milk, 2 series of experiments were conducted, one in which the food was

nearly or entirely deprived of irritating substances, and one in which such materials

were added to a normal ration. The experiments were made with rabbits, goats,

and sheep. Among the substances under investigation were fenugreek, fennel, sugar,

anise, hay extract, malt sprouts, and several proprietary preparations.

The addition of irritating substances was found to increase the consumption of

food and the secretion of milk, but only when the ration was extremely poor in or

entirely free from such substances, which would rarely be the case in practice. With
normal rations the addition of condimental substances was entirely without effect.

Under certain conditions it is believed that the addition of such substances to normal
food may be injurious by causing a chronic catarrhal inflammation of the digestive

tract. Contrary to views generally held, the irritating substances tested did not

increase the digestibility of the food. This was true whether the food was originally

poor or rich in these substances.

As regards the practical application of these results, it is considered clear that only

in such cases where the food is deprived of its normal constituents, as, for example,

hay which has been subjected to the effects of rain, can these substances be used to

advantage. With normal feeding stuffs their addition is not only unprofitable but

sometimes injurious. Cases where their use would be profitable are believed to be
very rare, and then it is believed to be better to use seeds like fennel, anise, fenu-

greek, and caraway than proprietary mixtures consisting for the most part of such
seeds and neutral substances. The author believes that good aromatic hay with salt

is the best stimulating material.

Scant v. ample rations for dairy cows, H. Isaachsen (Ber. Norges Landbr.
Hoiskoles Virks., 1903-4, pp. 249-259) .—This is a report of an experiment conducted
during a full year with 19 cows, 4 of which were fed a scant ration of 2\ kg. cut

straw, 8 to 9 kg. hay, and 1 kg. ground corn per head daily, while the other cows
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receive] rations consisting of hay, straw, and Bilage, with 2 to.-; kg. of concentrated

feed.

On an average 100 lbs. of milk was produced by lot I from 103 " food units," and
by lot 2 from 84 " food units." Tin average milk production for tin- year wa<

lot l. L,765 kg., ami for lol 2, 2,303 kg., while the average profil for the year for lol

1 was $11.34 per head, and for l"t l' $15.93. Several factors tended to render direct

comparisons of the results of doubtful value, bul on tin- u hole tin- greater economy
of the more liberal system of feeding of the second l<>t is apparent fr the larger

production of the cows ami the larger increase in body weight during the year.

—

F. w. WOLL.

Feeding- sugar to milch cows, E. A. Bogdanov (Izv, Moscov. Selsk. A'//--;. fast.

{A,»n. Inst. Agron. Moscou), 10 {1904), A'"- >', pp. 471-604).—Two cows were used

in each of <i experiments, covering 3 periods of in days each. During the middle
period sugar was fed in addition to the normal ration or as a substitute for a portion

of either the nitrogen-free extract or proteids. The experiments which were con-

ducted in the fall and spring indicated that the sugar was profitably utilized only

when fed in rations containing a normal amount of proteids. The experiments con-

ducted in the summer showed that linseed cake was more valuable than sugar.

—

1'. FIREMAN.

Effect of corn silage on the flavor of milk, W. .1. Fbasbb | Illinois Sta. /»'"/. im,

pp. 644^646).—In order to test the effect of corn silage on the flavor of milk, the

university dairy herd was divided into 2 lots, one of which was fed 40 lhs. of com
silage per cow per day, while the other lot was fed only clover hay and grain.

The milk from each lot was standardized to 4 per cent and otherwise cared for in

exactly the same manner. In all 372 samples from each lot were submitted to

ladies, men of the faculty, and men students for an opinion as to any difference in

the flavor of the 2 samples, anything objectionable about either, and any preference.

The results showed that 60 per cent preferred silage milk, 29 per cent nonsilage milk,

and 1 1 per cent had no choice. When the silage was fed at the time of milking, the

percentage in favor of Bilage milk was much higher than when the silage was fed

one hour before milking or after milking.

Five samples of each lot were sent to milk experts in different cities, three of

whom preferred silage milk, one nonsilage, and one had no choice. No complaint

was received from a hotel to which silage milk was delivered for a period of 1 month.
On the whole it was apparent that the greater number of people were able to dis-

tinguish between the 2 kinds of milk, but found nothing objectionable about either

kind. It is suggested that Only good silage should be used for dairy cows and that

all feeds of this nature should be fed after milking in order to avoid any unpleasant

flavor in the milk.

Influence of feeding sesame cake on the properties of butter fat, J. Denoel
(Bul. Agr. [Brussels], 81 (1905), No. P, pp. 182-192).— In view of the requirements

in certain countries that sesai il shall be added to margarin, the author discusses

the reliance that may he placed upon the Bam loin reaction for detecting this oil, and

reports experiments to determine whether feeding sesame cake can communicate to

butter the reaction of sesame oil.

The experiments included 16 cows and comprised in all .SI tests, in none of which

was the least coloration obtained, indicating that none of the sesame oil was trans-

mitted to the milk. Contradictory results which have been obtained by other

investigators are noted.

On the different portions of the milking with application to the Hege-
lund method, H. Svoboda [Chem, Ztg., 99

I 1905), No. 84, />/>. 468-474)'—The liter-

ature relating to the com posit ion of milk at different stages in the process of milking
is reviewed, and experiments with 5 cows representing 2 breeds are reported in detail.

4393—No. 1—05 o
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The yield of milk from the different quarters of the udder was found to vary con-

siderably, the posterior quarters being much more productive than the anterior.

Owing to the position of the milker on the right side, and consequently the more

intensive manipulation of the right half of the udder this half was found to be more

productive than the left half.

The generally held view that the percentages of fat and solids increase from the

beginning to the end of milking, while the specific gravity decreases, is not believed

to be true. This is. however, the case for a single quarter, for a half of the udder

when the 2 quarters are milked simultaneously, or even for all 4 quarters when

milked at the same time. In such cases the fat and total solids increase from the

beginning to the end of milking, while the proteids, ash, and milk sugar decrease

almost uniformly.

While there is practically no difference in the proportion of proteids, ash, and

milk sugar from the beginning to the end of milking, such variations as do exist are

ui( ire marked in the case of proteids and ash than milk sugar. The greater the yield

of milk the more marked are the variations mentioned. Where the different quar-

ters of the udder are milked in succession the fat content of the different portions of

the mixed milk varies irregularly.

The influence of milking on the composition of milk, M. Popp (Molk. Ztg.,

19 {1905), Xo. 20, pp. 493, 494).—This is a discussion of investigations along this line,

especially those of Lepoutre (E. S. R., 15, p. 906) and Svoboda (see above). In

experiments conducted in Russia it is noted that the yield of milk of cows of 4

different breeds during 10 days when the animals were regularly cleaned was 7 per

cent greater than when they were not cleaned.

The chemical composition of milk in Milan, 1902-3, C. Bertocchi (Milchw.

ZentM., 1 (1905), Xo. 5, pp. 211-215).—-In continuation of the work of Billitz (E. S. R.,

16, p. 1013), the author reports the results of analyses of the milk of 24 herds, repre-

senting 2,127 cows, in the region of Milan, and of 31 herds, representing 2,304 cows,

in the neighborhood of Lokate-Triulzi.

The period covered was from May, 1902, to April, 1903. The average composition

of the milk of the 24 herds was as follows: Specific gravity 1.0317, fat 3.61 per cent,

solids-not-fat 8.91, and total solids 12.52; and of the 31 herds, specific gravity 1.0316,

fat 3.70 per cent, solids-not-fat 8.91, and total solids 12.61. As compared with the

earlier analyses the results show a slight improvement in the composition of the milk.

Often, however, the total solids fell below 12 per cent and the solids-not-fat below
9 per cent, the standard adopted in Milan.

The milk supply of twenty-nine southern cities, C. F. Doaxe
( U. S. Dept.

Agr., Bur. Anim. Indus. Bui. 70, pp. 40).—A detailed account, based upon personal

investigation, is given of the milk supplies of Richmond, Norfolk, Portsmouth,
Newport News, Lynchburg, Danville, Wilmington, Raleigh, Greensboro, Charleston,

Columbia, .Spartanburg, Atlanta, Savannah, Augusta, Macon, Jacksonville, Pensacola,

Montgomery. Birmingham, Mobile, Vicksburg, Meridian, Natchez, New Orleans,

Baton Rouge, Memphis, Chattanooga, and Knoxville.
In addition the author discusses in a general way the dairy situation in the South,

the consumption of milk in southern cities, the methods employed in the handling
of milk, milk and dairy inspection, and peculiar conditions in the seacoast cities, and
makes suggestions for the improvement of existing conditions.
The consumption of milk in southern cities was found to be small. The average

daily amount consumed per capita in Richmond was found to be less than £ pt., while
in Mobile it was less than TV pt. It was also ascertained that the sale of cream was
exceedingly light.

Two evils considered by the author as characteristic of the dairy industry of the
South are the keeping of cows in small inclosures within the city limits, and the
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delivery of warm milk. Many suggestions are made looking toward the improve-

ment of milk supplies in tin- South.

The production of certified milk on the Biltmore farms. M. V Ross i I'm,

Products, i {1905), No. 6, pp. 80i Notes are given on the dairy herd at Bilt-

more and on the methods employed in producing and marketing milk.

The sanitary production and sale of milk, I'i i n\ Osti , . [folk. Ztg., I :

No. 8, /</>. !<>:. W,: Milch Ztg., 84 (1905), No. 19, pp. : r. ?29; :<>. pp. :',i 243).

This is a brief general discussion of this subject.

Stable hygiene, R. Bissauge (Indus. Lait. [Paris], 80(1905), Vo. .;. pp. ?57,

This is a brief discussion of stable hygiene \\ ith special reference to dairy cows.

Variation in the composition of cows' milk, (
'. Crowtheb (Jour. Agr. v

(1905), No. .'. /'/' 149 175). A resume* of experimental work in Great Britain con-

ducted by the agricultural institutions and societies since L900.

While the greater number of the investigations upon which this article is based

have been noted from time to time in the Record, the article also contains additional

information secured from private communications. The following factors are dis-

cussed as regards their influence upon the composition of milk: Interval between

successive milkings, day and night, age, period of lactation, season of the year, food,

manner of feeding, weather, pasturing v. housing at nighl in autumn, and sexual

excitement.

Data on the composition of milk from different quarters of the udder, on the aver-

age composition of milk, and on the limits of variation in composition of mixed milk

are also summarized.

Contribution to the bacteriology of milk, S. Severin and L. Bcdinoff i Centbl.

Bakt. [etc.'], .'. AbL, 14(1905), No. 15-16, pp. 463-472).—Determinations were made
of the number of bacteria in mixed milk and in samples of the same milk taken

immediately after separation or clarification, pasteurization, cooling, and bottling.

A- compared with the number of bacteria in mixed milk the percentages after

separation, pasteurization, cooling, and bottling were respectively L82.8, 0.017, 0.076,

and 0.030. In another series of experiments in which the milk was treated inexactly

the same manner except that the pasteurizing apparatus was not heated, the per-

centages after separation and cooling were l
>
."»iM and 246.8 as compared with the

number in the mixed milk.

The cause of the Large increase in the number of bacteria, due apparently to pass-

ing through tlie separator, was investigated, the results of the experiment- showing
that this increase could not be attributed to contamination from the air or the appa-

ratus, nor to the multiplication of the bacteria during the brief interval in which

the milk was held at 30° (
'. A further investigation of this Bubject is contemplated.

Studies were also made of the number and kinds of bacteria in pasteurized and

unpasteurized milk. In the pasteurized milk spore-forming and peptonizing bacte-

ria were in the minority, the far greater number consisting of vegetative forms indif-

ferent toward milk. Lactic-acid bacteria were nol found in the milk immediately
after pasteurization, but were found in the milk at later stages in the process of cool-

ing and bottling. < >f the bacteria gaining access to the milk after pasteurization

none were spore-forming.

When the pasteurized milk was preserved at 9 to 11° C. for 14 to 27 hours, the

spore-forming bacteria played no essential role, while the bacteria gaining a
the milk after pasteurization developed with much greater energy. It is considered

apparent that the bacteria resisting pasteurization were so reduced in vitality that

at least in the interval of 27 hours they were not able to multiply with the rapidity

of the bacteria which were not subjected to the unfavorable influenceof heat, simi-

lar results were also obtained by means of plate cultures. Colonies on plates pre-

pared immediately after pasteurization developed much more slowly than colonies

on plates prepared at later periods
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Gas-producing- bacteria and their effect on milk and its products, F. C.

II \i;i;isoN | Ontario Agr. Col. and Expt. Farm Bui. 141, pp- '<,f"J*- <?).—Practical noints

brought out in connection with a study of 66 varieties of gas-producing bacteria

isolated from milk are discussed briefly in this bulletin.

Bacteriological examinations of the milk from a number of farms showed on an

average the presence of nearly 15,000,000 bacteria per cubic centimeter, of which

over 235,000 were gas producing. The percentage of gas-producing bacteria in 27

examinations made varied from 0.04 to 34.2 per cent. In studying the source of

these gas-producing organisms in milk it was ascertained that they were occasionally

present in the udders of certain cows, on the hair of the animals, in clean, dry milk

cans, in watering troughs, on flies present in the stable, and in manure.

The gas-producing bacteria were found to be readily killed at temperatures of 137

to 140° F. for 10 minutes. While they were destroyed by immersion for 10 minutes

in a 2 per cent solution of ammonia or soda washing powders kept at 140°, it is

believed that these powders are scarcely more effective than hot water, except as

they help to remove the dirt in washing.

It was found that by continued growth in milk the gas-producing bacteria increased

their pi >wer « if fermenting milk sugar. In one instance the increase in gas production

noted was from 26 to 62 per cent. In general the development of lactic-acid bacteria

tended to check the growth of the gas-producing forms.

The injurious effects of the gas-producing bacteria were shown in butter and cheese

making experiments.

A comparative study of sixty-six varieties of gas-producing bacteria found

in milk, F. C. Harrison {Rev. Gen. La it, 4 {1905), Nos. 12, pp. 265-275; 13, pp.

289-297; 14, pp. 315-328; 15, pp. 337-351; Centbl. Bakt. [etc.], 2. abt., 14 {1905),, Nos.

12-13, pp. 359-374; 15-16, pp. 472-480).—This is a detailed report of the bacteri-

ological investigations upon which the above bulletin is based.

The author proposes a classification of the different varieties which were stated to

show every imaginable modification between Bacillus coli and B. lactis aerogenes,

which were taken as extremes. The neutral red test did not appear to be of value

in separating members of the coli group, and the agglutination test showed only a

limited value in the identification of closely related varieties. A bibliography is

appended.

On the preservation of milk with hydrogen peroxid, E. Baumann (Munchen.

Med. Wchnschr., 52 {1905), No. 23, pp. 1083-1088) .—After citing objections which
have been raised to the pasteurization and sterilization of milk for infant feeding

and reviewing briefly some of the literature relating to the use of formalin and
hydrogen peroxid for this purpose, the author reports several series of experiments

with the latter substance.

In no instance were all the bacteria in market milk destroyed by hydrogen peroxid

added in quantities ranging from 0.35 to 2 parts per thousand, the milk being heated
to 45 to 50° C. and kept at that temperature for 2 to 3 hours. The number of bac-

teria, however, was always greatly reduced and spontaneous curdling of the milk
delayed for several days. The reaction for hydrogen peroxid was usually absent at

the end of treatment unless the quantity added exceeded 0.54 part per thousand,
when a positive reaction was obtained for days.

Market milk treated with hydrogen peroxid in the proportion of 0.42 : 1,000 showed
00, 2,220, and 26,400 bacteria per cubic centimeter at the end of 2, 5, and 7 days,

respectively, while milk which had been obtained under rigid aseptic precautions
was completely sterilized by the same treatment.

Typhoid, cholera, and dysentery bacilli added to milk sterilized by heating were
destroyed in all cases by hydrogen peroxid in the proportion of 0.35 : 1,000, the milk
being heated to 45 to 50°. Typhoid bacilli were not all destroyed by hydrogen
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peroxid in the proportion of 0.18:1,000 and a temperature of 15 or 0.35 : 1,000 al

room temperature.

Tubercle bacilli were also added to Bterilized milk, which was then treated with

hydrogen peroxid in the proportion of 0.35:1,000. Inoculation experiments with

guinea pigs gave negative results as regards infection. It was concluded as the resull

of 2 series of experiments thai both bacteria and enzyme in milk are capable of

decomposing hydrogen peroxid.

Treatmenl with hydrogen peroxid was found to lengthen materially the time

required for coagulation of milk with rennet extract , and also to bring about certain

changes in the character of the curd. In artificial digestion experiments the pepsin-

hydrochloric-acid solution Beemed to acl more rapidly and energetically on the sam-

ples treated with hydrogen peroxid than on raw milk. The results of the digestion

ami coagulation experiments are therefore considered as offering no objection to the

use of hydrogen peroxid in milk. Aside from its possible use in infant feeding, milk

preserved with hydrogen peroxid is believed to he well suited to use in the army

and navy and in the Tropics.

In the practical application of hydrogen peroxid to the preservation of milk, it is

pointed out that every precaution should be taken to prevent contamination of milk

during milking, that milk should be treated immediately after milking before a

multiplication of bacteria has taken place, and that the 30 per cent hydrogen-peroxid

solution can be used to avoid dilution of milk.

On the question of the preservation of milk with formaldehyde, especially

for the purpose of infant feeding-, L. Schaps (Ztschr. Hyg. ". Tnfectionskrank., 50

(190;~>). No. ?, pp. 247-S64, figs. 7). -Some of the literature of this subject is briefly

reviewed.

Experiments are reported which show the Length of time that formalin in the

proportions of l:10,000and 1 : 5,000 delays the souring of milk at room and incu-

bator temperatures. The author claims that formalin in the proportion of 1:10,000

renders the milk objectionable on account of taste and that in the proportion of

1:40,000 it is still distinctly recognizable, which is contrary to the statement of

Behring that milk treated with formalin in the proportion of 1:4,000 could not be

distinguished from untreated milk.

Samples of raw milk and milk preserved with formalin in the proportion of

1:10,000 and 1:5,000 were inoculated with Staphylococcus pyogenes albus and kept

at room temperature for L2 hours. Plate cultures were then made and examined

after remaining 24, 48, and ~'l hours in the incuhator. When examined at the end

of 24 hours many of the plates showed colonies only in the case of milk not treated

with formalin, but when examined at a later period it was apparent that formalin

had not destroyed the staphylococci.

Formalin checked the development of the lactic-acid bacteria to a much greater

extent than that of the staphylococci. As determined by inoculation experiments

with guinea pigs, formalin in the amounts ahove mentioned failed to destroy tubercle

bacilli added to raw and sterilized milk.

The history and post-mortem findings in the case of an infant which had been led

milk preserved with formalin in the proportion of 1:10,000 are reported, but the

data warranted no positive conclusion as to the influence of formalin. On tin- evi-

dence so far obtained the author objects to the use of formalin as well as to that of

other preservatives in milk.

Milk preserved with formalin and the relation of formalin to certain spe-

cies of bacteria, 1". Sommkrfeld [Ztschr. Hyg. ". Tnfectionskrank.,60 (1906), A". /.

i>/>. tSS-164).—The author found that formalin added to fresh milk in the proportion

of 1:5,000 or 1:10,000 was capable of hindering to a marked extent the development

of bacteria.
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The germicidal power of formalin was most marked when the milk was held at

temperatures of LO to 15° C. At 20° and above the number of bacteria in milk pre-

served with formalin at the end of 24 .hours was scarcely less than that in control

samples. At 37° formalin showed no appreciable effect in retarding the develop-

ment of bacteria. On the contrary, when milk was kept at 7 to 8° the addition of

formalin in the proportion of 1: 10,000 reduced the number of bacteria in 6 days in

one instance from 2,160 to 222 bacteria per cubic centimeter. At low temperatures

the bactericidal action of formalin was equally marked when the original bacterial

content of the milk was high.

While valuable as a means of preserving milk samples for analytical purposes,

formalin is believed to be no better suited for preserving milk for human consump-

tion than any other chemical preservative. Cleanliness in milking, immediate cool-

ing, and keeping at a temperature below 10° C. are considered the best means of

preserving milk for human use.

In a second series of experiments sterile milk and bouillon preserved with for-

malin were inoculated with various species of bacteria. The virulence of diphtheria

bacilli in milk treated with formalin in the proportion of 1:5,000 and kept at room

temperatures for 24 hours and at 37° for a second period of 24 hours was not impaired.

Typhoid bacilli added to milk also resisted formalin in the proportion of 1:5,000.

In bouillon formalin in the proportion of 1: 10,000 showed no inhibitory influence on

the development of the coli bacillus. Typhoid bacilli in bouillon were completely

destroyed in 24 hours at 21° by formalin in the proportion of 1:5,000 but not the

proportion of 1 : 10,000. Bacillus pyocyaneus in milk or bouillon was not destroyed at

37° by formalin in the proportion of 1: 10,000 or 1:5,000.

On the passage of antibodies into the milk and their absorption through,

the digestive tract, De Blasi ( CerUbl. Bald. [et<:], 1. AbL, Ref., 36 (1905), Xo. 12-

13, pp. 353-355).—In 2 series of experiments cats and rabbits were immunized pas-

sively by means of injections of diphtheria antitoxin and antidysentery serum, and

actively by means of cultures of the dysentery bacillus and typhoid bacilli.

The passive immunity of the mother was not sufficient to protect the nursing

offspring from the results of inoculation with bacterial cultures. In the cases of

active immunity the results showed that the antibodies not only passed over into

the milk but were absorbed in the digestive tract in sufficient quantities to neu-

tralize the effect of bacterial injections. A marked difference was, therefore, appar-

ent between the groups actively and passively immunized.

This is published as a preliminary communication, and contains a brief discussion

of the literature of the subject.

On the passage of the agglutinins and antitoxins of tuberculosis into

milk and their absorption by way of the alimentary tract, F. Figari (Riforma

Med., 21 (1905), No. 14; abs. in .Inn,-. A,, or. Med. Assoc, 44 (1905), No. 22, p. 1818).—
The author found that the agglutinins and antitoxins pass into the milk of cows and
goats actively immunized against tuberculosis, and into the milk of rabbits passively

immunized; and furthermore, that the agglutinins and antitoxins in the milk of

immunized animals are absorbed in the digestive tract of calves and young goats

born of nonimmunized mothers, and are able to excite the formation of other agglu-

tinins and antitoxins.

Outbreak of sore throats due to infected milk (Jour. Amer. Med. Assoc, 44

(1905), No. 25, p. 1996).—A brief account is given of an outbreak of septic sore

throat involving from 500 to 600 persons, the cause of which was traced to the milk
of a cow affected with mastitis.

On the fat content of human milk, P. Reyher (Jahrb. Kinderheilk., 61 (1905),

No. 4, pp. 601-614).—The author shows that the method of obtaining the samples
analyzed has much to do with the marked variations in reported data. In some
instances a difference of over 6 per cent was observed in the fat content of the first
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and last portions of milk obtained. The method employed by the author is described,

some data secured are reported, and a bibliography of the subjecl is added.

On the fat in human milk, Engel | Ztachr. Physiol. Chem., >
', I

1906 . No. ,'. pp.

858-865, figs. 10).—The literature of this subject is reviewed and determinations ol

the iodin number of the fat in the milk of 1 women are reported.

The average determinations for each of the 4 subjects were 4 1. 5 i, 13.6, and 43.3.

The results indicated that in most instances the iodin numbers would lie within the

limits reported by Laves and Sauvaitre, namely, 14.5 and 13.37. The conclusion is

drawn that the i<»din number varies within moderate limits with the different Indi-

viduals and daily with the same individual.

Productive capacity of the Friesian milch sheep on the moors of North-

west Germany, A. Kiksten (Mi/elm-. Zentbl., I {1905), Nos. 4, pp. 145-155; 5, pp.

198-209).—Detailed data arc given Bhowing the yield and composition of the milk of

.". sheep during one lactation period each.

The decrease in the yield of milk was gradual from the beginning to the end of

the lactation period. The fat content of the milk remained nearly uniform during

the tirst few months, then increased rapidly and became twice as high in the

last month as in the tirst. The specific gravity decreased in the tirst month, but

increased above that at the beginning toward the close of the lactation period. The
highest fat content observed was 14. ss per cent and the highest specific gravity L.0478.

The average percentages of fat in the milk of the 3 sheep for the entire lactation

periods were 5.58, 6.81, and ti.i»7. Marked daily variations were sometimes observed.

Information concerning- the milch goats, G. F. Thompson
|

('. s. I),/,/. Agr.,

Bur. Amiii. Indus. />'///. 68, />i>. 87, pis. 16, figs. 7).—This is a compilation of available

information concerning milch goats, the publication being designed to answer ques-

tions received by the Bureau concerning various phases of the industry.

Among the many subjects discussed in this connection are the economy of goat

keeping, characteristics and composition of goat's, in ilk, period of lactation, methods

of milking, butter and cheese made from goat's milk, care and management of goats,

diseases of goats, feeding and breeding of goats, points to be observed in purchasing

goats, prices of milch goats, goat's flesh as f 1, milch goats as brushwood destroyers,

and breeds of milch goats. Notes are given on The Milch Goats of Switzerland by

V. S. Peer, and on Goats in Norway and Sweden by Caroline Harrison.

The struggle against tuberculosis in Denmark, pasteurization, and the use

of pure cultures in Danish dairies, M. Beau {Ann. Inst. Nat. Agron., .'. ser., j

i 1905 |, No. 1, pp. 85-96, figs. 9 I.—This is a report upon studies in Denmark relating to

the control of bovine tuberculosis, ripening of cream, pasteurization, and the employ-

ment of pure cultures in butter making.

On the mechanical splitting-up of the fat globules in cows' milk, ('. Babthel
(A'. Landtbr. Akad. Handl. och Tidshr., 43 {1904), -V"- 6, PP- iOl-408)—The author

furnishes evidence that the fat globules in cows' milk are split up by strong agita-

tion, like that taking place in pasteurizing machines where the milk is stirred at a

considerable speed, and also shows that the Adams method of determining fat in

milk gives too low results, the percentages of fat found by the I rottlieb method being

uniformly higher.

—

f. w. woll.

Various dairy trials, F. Friis and II. 1'. Lunde |

/>'</•. A". Vet. <«j Landbohqjskoles

Lab. Landokonom. Forsog [Copenhagen], 57 {1905), pp. 81).—Trials with aeration of

cream.—The trials were made with two forms of apparatus for aerating cream. Butter

made from aerated and non-aerated cream was judged twice, with an intermission of

14 days. In 34 comparative trials the score for the butter made from aerated cream

was higher than that from non-aerated cream in *; cases, lower in 5 cases, and the

same in 23 cases. In the second scoring these figures were changed to 9, 12, and L3,

respectively.
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The results show that no difference was, in general, found in the quality of the

butter from aerated and from non-aerated cream, the trials thus corroborating the

results of earlier investigations made with sweet milk (E. S. R., 13, p. 179). The

quality of the butter was found to be somewhat impaired by the direct pumping of

air into the cream, presumably because oxygen is thus supplied to the aerobic bacteria

in the cream which tend to deteriorate the butter.

Trials with Wander's milk strainer.—The cream separated from milk strained by

means of an ordinary strainer and by Ulander's strainer was churned under similar

conditions and the butter scored. In the first scoring the butter obtained from the

milk strained by Ulander's strainer scored the same as the control lot in 29 cases out

of 36, higher in 5 cases, and lower in 2 cases. In the second scoring these figures

were changed to 24, 3, and 9, respectively. On the average there was a difference of

only 0.1 of a point on either scoring (total score 15), showing that the method of

straining the milk did not affect either the grade or the keeping quality of the butter

made therefrom.

Trials with the Disbrow churn.—The preliminary report of the comparative trials

with the common Danish (Holstein) and the Disbrow combined churn and worker

has already been referred to (E. S. R., 16, p. 917). The report here given furnishes

a full account of the experimental data, from which the following averages for the

Danish and Disbrow churns, respectively, for the 25 different trials are taken:

Churning temperature at the beginning (Danish) 14.2° C, (Disbrow) 14.2°; at the

end, 15.4 and 15.3°; length of churning, 25.1 and 35 minutes; revolutions per minute,

131.7 and 28.4; fat in butter milk, 0.43 and 0.45 per cent; water in butter, 13.87 and

14.02 per cent. The score of butter on both first and second scorings was 0.2 point in

favor of the Disbrow churn, on a total score of 15. The horsepower required in 3 trials

was 1.3 for the Danish churn and 3.3 for the Disbrow churn. The horsepower hours

per 1,000 lbs. cream in 2 trials was for the Danish churn 1.35 and for the Disbrow

churn 1.25, and in a third trial 2.2 and 1.2, respectively.

—

f. w. woll.

On clean skimming" of milk at different temperatures, F. Fkiis and E. Holm
{Be.r. K. Vet. og Landbohbjskoles Lab. Landokonom. Forsijg [Copenhagen], 56 (1905),

pp. 24-29).—The general practice in Danish creameries in the early nineties was to

skim the milk at 30° C, but since the introduction of the pasteurization method in

the creameries high skimming temperatures have been gradually adopted, as the

skim milk and the cream are now always pasteurized after separation.

An investigation conducted last winter showed that of 907 creameries 4.7 per cent

warmed the milk to 30 to 35° C. before separating, 21.8 per cent to 36 to 40°, 45.8 per

cent to 41 to 45°, 21 per cent to 46 to 50°, 5.6 per cent to 51 to 55°, and 1.1 per cent

to 56 to 68°, the average skimming temperature for all creameries being 43° C.

Analyses of the separator skim milk taken at a number of creameries from different

styles of separators showed that the fat content of the milk was lowest at the higher
skimming temperatures.

The following average results have been calculated from tables given in the report:

Effect of temperature of skimming on
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exposition in London in June, L904, is described and results of tests made in Prance

and Belgium are reported. It is believed thai this churn will prove of practical

value.

The perpetuation of pure cultures for butter starters, I'.. I. Pernoi Oregon

Sta. Bui. 88, pp.8, Jig. 1 1. —Twelve or more pint milk bottles are thoroughly cleansed,

half filled with fresh skim milk, and plugged with cotton. Through the plug in one

of tin- bottles a pipette is inserted, a little cotton placed within the glass tube, and :i

rubber bulb fitted to the upper end of the pipette.

The bottles are then sterilized and the one fitted with the pipette is inoculated

with the commercial culture. In perpetuating this culture the plug is removed from

another bottle and the plug with the pipette inserted. Pressure on the bulb forces

the material contained in the tip of the pipette into the milk and thus inoculates the

second bottle. Suggestions are made concerning the prevention of contaminations.

This method of preparing starters was used in the short dairy course by the stu-

dents with good success. Scores of the butter made in the work are included in this

bulletin.

The proteids of cream, butter, and buttermilk in relation to mottled
butter, L. L. Van Slyke and E. B. Hart (Jour. Amer. Cheni. Soc, .'?

i J!"'.:), No. 6

)>l>. 679-690, pi. /).—This is a reprint in an abridged form of Bulletin 263 of the New,

York State Station (E. S. R., 16, p. 111'.")).

The Camembert type of soft cheese in the United States, H. \V. Conn,
('. Tiiom. kt \i.. {Connecticut Storrs Sta. Bui. 85, pp. 82, figs. 8; U. S. l>>i>t. Agr.,

Bur. Anim. Indus. Bui. 71, />/>. ."'. ph. /). -This is a preliminary report upon cooper-

ative investigations which are being conducted by the Connecticut storrs station

and the Dairy Division of the Bureau of Animal Industry of this Department.

Soft and hard cheeses are compared, the market for soft cheeses in the United

States is discussed, available literature relating to Camembert cheese is briefly

reviewed, and the results of the mycological, bacteriological, and chemical investi-

gations to determine the causes of ripening of Camembert cheese are summarized.

A description of practical methods is to be published in a later bulletin. The
detailed accounts of the three lines of investigation will also follow in separate

papers.

The first change affecting the ripening of Camembert cheese is the souring of the

rennet curd, which begins while the curd is allowed to stand in the forms for drain-

ing. After about '2 days the curd has become hard and sour and is removed to the

ripening cellar where, after a few days, molds begin to grow upon the surface. The
acidity of the cheese becomes noticeably less in about L' weeks ami later disappears.

As the ripening progresses the cheese becomes soft and yielding to pressure. In

half-ripened cheese the outer layer is soft and the central mass hard. Incompletely

ripened cheese the consistency is that of moderately soft butter. In over-ripened

cheese the interior becomes liquefied. The characteristic flavor is developed during

ripening, but this sometimes does not appear until late in the process. The final

product is a cheese having a linn moldy rind and contents uniformly soft to the

center and possessing a characteristic piquant flavor.

In brief the results of the investigations indicate i l i that the acidity of the curd

is developed by the lactic-acid bacteria commonly used in the form of a starter and
that this prevents further bacterial action, (2) that a species of I'enicillium (

/'.

candidumt) produces the principal changes in the curd ami that Oidium laclis in

conjunction with the I'enicillium produces the flavor, and (3) that no other organisms

than these specific molds and bacteria are absolutely necessary for the production of

typical Camembert cheese, though other species of bacteria are always present

I'sing pure cultures of the organisms mentioned, soft cheeses have been made at

the station which, it is stated, have been pronounced by the investigators, import-

ers, and connoisseurs as practically identical with the best imported goods. The
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manufacture of first-class Camembert cheese is, therefore, believed to be perfectly

practicable under American conditions. It la also believed to be possible to control

the ripening to such an extent as to produce a more uniform product.

Cheese ripening materials, F. Reiss (Milchw. Zentbl, 1 (1905), No. 5, pp. 203-

208).—Analyses of 3 proprietary preparations for hastening the ripening of cheese

showed the presence of large quantities of sodium bicarbonate, 2 powders containing,

respectively, 48.72 and 57.70 per cent, and 1 liquid 8.40 per cent.

Practical tests were made with each of the 3 preparations, the results seeming to

lie somewhat favorable to the application of an alkali as a means of hastening the

ripening of the sour-milk cheese made. The author believes that the use of such

preparations should he tested with various kinds of cheese.

Standards for grading- cheese and creamery butter, J. A. Ruddick (Canada

Dept. Ayr., Dairy Div. [C7?v.], May 19, 1905, pp. 3) .—Standards with explanatory

notes for use in connection with giving certificates as to the quality of cheese and

creamery butter are given.

Fifteenth annual meeting of Missouri State Dairy Association, 1905 (Mo.

Bd. Agr. Mo. Bui, 4 (1905), No. 10, pp. 86).—This contains the president's address

and the following papers: The Business Cow for the Business Dairyman, by R. M.

Washburn; The Farmer's Dairy Cow, by A. J. Glover; My Experience with Cows,

by T. L. Haecker; and Necessary Conditions for Successful Dairying, by H. B.

Gurler.

Dairying as a profession, G. L. McKay (Iowa Agr., 5 (1905), Xo. 12, pp. 414,

415, fig. 1).—Brief notes are given on the opportunities in this profession.

VETERINARY MEDICINE.

Proceedings of the American Veterinary Medical Association
(
Hartford

Press, 1904, pp. 414, pis. 9, Jigs. 7).—This volume contains an account of the forty-

first annual convention of the American Veterinary Medical Association held in

St. Louis, August 16-19, 1904. The papers which were read at this convention have

been previously noted (E. S. R., 16, pp. 121-128). The following notes are given on

papers which were presented by title, but are included in the proceedings:

The source of mucin in the urine of the horse, H. J. Milks (pp. 305-315).

—

The study

of the origin of mucin is presented in considerable detail. It is concluded that the

mucin in horse urine comes chiefly from the mucous glands situated in the pelvis of

the kidneys. A small amount may come from the glands in the upper part of the

ureters, while none has its origin in the bladder.

The relation of bovine oik! human tuberculosis, E. Perroncito (pp. 319-327).—Some of

the recent literature relating to this subject is briefly reviewed by the author and
notes are given on experiments in the transmission of bovine tuberculosis to pigs

through the alimentary tract. The disease thus artificially produced differs in sev-

eral particulars from ordinary spontaneous cases of tuberculosis in pigs. The same
author transmitted a paper on The Phosphorescence of Meats (pp. 374-378). In this

paper notes are given on the phenomena observed in phosphorescent meat, In cer-

tain samples of phosphorescent meat the color was dark red and the surface was cov-

ered with a mucous exudation. The literature relating to this subject is briefly

reviewed.

Inspection and animal quarantines, J. A. Couture (pp. 349-356).—A historical state-

ment is presented of quarantine regulations which have been established in the
United States and Canada. Notes are also given on outbreaks of foot-and-mouth
disease and contagious pleuro-pneumonia, in connection with which data are pre-

sented on the numbers of different kinds of domesticated animals imported to the
United States and Canada.
The volume also contains lists of officers, committees, resident State secretaries,

honorary and active members, and also the minutes of the business sessions.
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Symptomatology and diagnosis of animal diseases, <
'. Cadeai Simiologit

it diagnostic des maladies des animaux domestiques. Paris: •/. /;. BailliPri & -

1905, vol. /./v. f50,figs.57; vol. 2, pp. 582, figs. 129). These volumes treal in con-

siderable detail of the symptoms and methods of diagnosing various kinds of dis-

eases which affecl domesticated animals.

Tlif material discussed in the 2 volumes is arranged according to the parts of the

body affected and includes diseases <>t' the digestive organs, respiratory apparatus,

circulation, urinogenital organs, nervous system, special senses, and locomotor

organs. Special chapters are devoted to a general consideration of animal diseases

and means <.i combating them.

Trypanosomes and trypanosomiases, A. Laveran ami 1". Mesnil (Trypano-

somes el trypanosomiases. Paris: Masson .v- Co., 1904, pp- XI $18, r l. I, figs. 61).

In this volume the authors have brought together a summary of accounts of their

own and other authors' investigations regarding the morphology ami biology of

trypanosomes and the symptoms, distribution, ami treatment <>t' diseases caused by

i hese organisms.

In a discussion of these problems numerous references urn made to the literature

lit' the subject. The volume contains chapters on the distribution of trypanosomiases,

technique for the study of trypanosomes, the morphology of various species of try-

panosomes, nagana, surra, mal de caderas, dourine, galziekte, trypanosomiases of

mam birds, reptiles, amphibia, and fish. An account is also presented of the tsetse

Hies, with an analytical table for determining these species.

Diseases due to trypanosomes, L. Panisset {Rev. Gen. Med. I'//.. ; (1904),

No. 47, pp. 585-604, figs. < s').—The general distribution of trypanosomiases is dis-

cussed, with notes on the species of animals affected and an outline of the symptoms

as observed indifferent diseases of this group. Particular attention is given tosurra,

nagana, and dourine. These diseases are believed to be transmitted by various

biting insects, such as tsetse fly, species of Tabanus, Stomoxys, Hippobosca, etc.

The cultivation of trypanosomata, K. D. Smedley [.lour. Hyg. [Cambridge'], 5

(1905), No. 1, pp. 24-47, pis. 2).—A table is given showing the various specie- of

trypanosomata thus far discovered, the names of the discoverers, the host affected,

and the common names of the disease.

Particular attention is given by the author to the cultivation of Trypanosoma L wisi,

and T. brucei. The former was cultivated for 9 generations during a period of 9

months without apparent change, while the latter was cultivated through 3 genera-

tions for a period slightly exceeding 80 days. From a study of well-stained prepara-

tions of the rat trypanosomata it was found that the cultural forms differ considerably

from those of the adult parasite found in the Mood.

Hemorrhagic septicemia of domesticated animals, J. Taufer ( Fortschr. Vet.

Hyg., 2 (1904), Nos. 7, pp. 188-204; 8, pp 209-220; 9, />/>. 240-251, figs. 8).—The
author present.; a general system of classification for disease- caused byovoid bacteria

and belonging to the group of pasteurelloses. This group of diseases affects fowls, rab-

bits, dogs, eats, hogs, sheep, goats, cattle, horses, and buffalo.

The more important diseases of this group are hemorrhagic septicemia of cattle,

fowl cholera, buffalo plague, swine plague, and hog cholera. These diseases may
occur in various forms hut possess certain striking features of resemblance. As a

result ot the author's observations of various forms of septicemia ami experiments

with the organisms which cause these diseases it tfas concluded that hemorrhagic

septicemia of cattle sometimes occurs in an epizootic form in < iermany and is due to

an ovoid bacterium.

The organism of this disease must be classified with the group of pastenrella accord-

ing to its morphological and biological characters. The pastenrella of the disease

resembles in its virulence that of hog cholera and fowl cholera. All of these organ-

isms are believed to be closely related. The organism of hemorrhagic septicemia of
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cattle in the author's experiments produced no toxins in nutrient media. It was

found to be pathogenic for all domesticated mammals. The organism apparently

was unable to pass through the uninjured mucous membrane of the alimentary tract

of rabbits. Animals which possess an active immunity toward fowl cholera are also

immune toward hemorrhagic septicemia of cattle.

Experiments with Spengler's formalin method for making- pure cultures

of tubercle bacilli from bacterial mixtures, A. Dwoketzky (Centbl. Bald. [ete.],

/. AH., Orig.
}
37 {1904), No. /, pp. 626-631).—Spengler proposed a method for iso-

lating tubercle bacilli from bacterial mixtures by the addition of small quantities of

formalin, which was supposed to destroy all other organisms except the tubercle

bacillus. This method was given a thorough test by the author, but in all cases

negative results were obtained. Whenever a sufficient quantity of formalin was used

to destroy the other organisms in the mixture the tubercle bacilli were also killed.

Histological diagnosis of experimental tuberculosis in domestic mammals,

S. Arloixg and J. Paviot {Jour. Mid. Vet. et Zootech., 55 [1904), May, pp. 257-274,

figs. (>).—The literature relating to this subject is critically reviewed.

The authors studied this problem from various points of view, giving particular

attention to the histological lesions. As a result of these studies it is concluded that

the duality of human and bovine tuberculosis can not be sustained. The disease

appears in various animal species under a typical form so far as the histological lesions

are concerned. In general the pulmonary lesions are more characteristic of the

disease than those which occur in other parts of the body. Exceptionally, however,

the pulmonary lesions may be absent. In such cases it is necessary to examine other

viscera before reaching a diagnosis concerning the disease. Human and bovine tuber-

culosis are considered forms of one and the same disease.

The influence of splenectomy on the course of infection with tubercle

bacilli in homogeneous cultures, F. Arloing {Compt. Rend. Soc. Biol. [Paris'],

57 {1904), Xo. 35, pp. 524, 525).—The author studied lesions of tuberculosis produced

by intravenous injection of virulent tubercle bacilli with especial reference to the

influence of the spleen in this infection.

Small experimental animals were then used in inoculation tests, during which the

spleen was removed. It was found that the removal of the spleen favors extension

and the rapidity of the development of tuberculous lesions in various organs. When
the spleen was removed before inoculation the development of the tubercles was

more pronounced than when .this operation was performed after inoculation. The
facts observed during this study indicate that the spleen plays an important role in

protecting the organism against infection with tubercle bacilli.

The behavior of native Japanese cattle toward tuberculosis, S. Kitasato

(Ztechr. Hyg. u. Infectionskrauk., 4$ {1904), Xo. 3, f>p. 471-4S4, figs. 2).— It is a well-

known fact that native Japanese cattle, under natural conditions, are free from

tuberculosis, while cattle imported into Japan appear to be highly susceptible. The
author made a number of tests for the purpose of determining whether the native

cattle possess any true immunity to tuberculosis.

Extensive statistics are presented regarding the extent of tuberculosis among men
in Japan, and the mortality in this disease as compared with the sanitary condition

of cattle in different parts of the island. No tuberculosis among native cattle was
found even in localities where human tuberculosis prevailed greatly. Experiments
were made during which native cattle w^ere inoculated with virulent tubercle bacilli

of bovine and human origin. In these experiments, 52 native cattle and 19 cattle of

mixed race were used.

It was found as a result of the experiments and observations that human tubercu-

losis is as prevalent in Japan as in Europe and America. The occurrence of primary
intestinal tuberculosis is about the same in adults and children. There are large

areas, however, where, in spite of the frequent occurrence of human tuberculosis,



YKTKKINAKY MEDICINE.

cattle are entirely free from the disease, [n such localities aeither the milk nor

meal of cattle serve as human food. Under natural conditions, therefore, it appears

that human tuberculosis is uol dangerous for cattle.

The native Japanese cattle appear to be almosl entirely insusceptible to tubercu-

losis. It" large doses of pure cultures are inoculated by the intravenous <»r intraperi-

toneal methods, native cattle may become infected to a certain extent. They are no1

susceptible, however, to hypodermic inoculation. It is concluded, therefore, that

human tuberculosis is n<>t transmissible to native cattle or cattle of mixed races.

The bacterial flora of softened tubercles in cattle, K. < Western ( 5 nthl. Bakt.

[etc.], 1. AM., Orig.,31 {1904), Wos. 9, pp. 178-185; 3, pp.8S4S44; •/./'/'• f98-513).—

The literature relating to pyogenic bacteria in cattle is critically reviewed.

Detailed iw>te- are presented <>n a number "f cases of tuberculosis in cattle in

which the tubercles were studied with especial reference t<» the pyogenic bacteria in

association with the tubercle bacilli. The pyogenic bacteria were found to be largely

staphylococci of a white, yellowish, or orange color. The staphylococci when tested

in inoculation experiments on guinea pigs, rabbits, and mice were all found to pos-

sess about the same pathogenic properties. When inoculated hypodermically they

produced an abscess at the point of inoculation in which staphylococci were found

in pure cultures. Later the abscess healed. In white mice, death was produced

after L' or 3 days after hypodermic inoculation.

Numerous inoculation experiments were made with the tubercle bacilli found in

softened tubercles. As a result of the author's study it was concluded that virulent

tubercle bacilli are regularly present in softened tubercles in cattle. The organisms

associated with the tubercle bacilli in such structures are, for the most part, white

and yellow staphylococci. The latter organisms in cattle are not to be distinguished

either by their morphological or biological characters from staphylococci in man.

Tuberculosis of the upper jawbone in cattle, Lienaux [Ann. Mid. VH., 54

(1905), Xo. 1, pp. 1-7).— Brief notes are given on the appearance of tuberculosis in

the bones, especially iii the superior maxillary bone. A description is given for the

purpose of differentiating between tuberculosis and actinomycosis of this bone, with

detailed notes on a case which came under the author's observation.

Tuberculosis among veal calves, E. Cesar] ( Rev. Gen. Mid. IV/.. ; (1904), A'<.

44, pp. 893-402).—Tables are presented showing the number of calves slaughtered

in France from L899 to L903, and the number found to be tuberculous during this

period. Statistical data are also presented regarding the relative frequency of

tuberculosis in different organs and parts of the body. In 12 cases the author

determined the presence of tuberculous lesions in the intestinal mucous membranes.

A general discussion is ^iven of the significance of lesions in the mesenteric ganglia,

peritoneum, liver, spleen, lungs, pleura, heart, and bones.

Tuberculosis of cold-blooded animals, E. KiJBTER (Munchen. Med. Wchnschr.,

68 i 1905), A'". 2, pp. 57-59).—The study of tuberculosis among cold-blooded animals

is important, not only on account of the desirability of determining the relationship

between tubercle bacilli of different origin, but also from a practical standpoint. The

practical value of the knowledge of tuberculosis in cold-blooded animals is apparent

from the fact that tubercle bacilli from such sources may be used for conferring

immunity in domestic animals.

During the author's study of frogs, it was found that I A per cent of these animals

are affected with tuberculosis. The most conspicuous alterations due to the disease

are observed in the liver. Numerous inoculation experiments were carried out with

pun- cultures of bacilli obtained from frogs. During these experiments frogs, sala-

manders, lizards, crayfish, turtles, snakes, carp, and barbel, as well as guinea pigs,

rabbits, rats, and mice, were inoculated.

It was found that all cold-blooded animals were susceptible to the action of these

bacilli. Some of the warm-blooded experimental animals were killed by inoculation
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without, however, showing a typical bacterial infection. Frogs, lizards, and turtles

were most susceptible to the disease. When rabbits are inoculated with tubercle

bacilli obtained from frogs, small tubercles develop in the body cavity within a

period of 6 weeks, and these structures closely resemble those of tuberculosis.

The resistance to bovine tubercle bacilli of two cattle in Marburg- which

had been treated with tubercle bacilli of different origin, A. Eber (Berlin.

Tierarztl. Wchnschr., 1904, No. 53, pp. 888-891).—A historical statement is made

regarding 2 young cattle which were immunized against bovine tuberculosis. One

of the animals was previously treated with intravenous injections of bovine tubercle

bacilli which had been attenuated by the addition of iodin trichlorid. The other

animal had received intravenous injections of greatly attenuated human tubercle

bacilli.

It was found during the experiments which were made on these animals that the

intravenous injection of 0.05 gm. of moderately virulent tuberculous virus of bovine

origin caused a temporary loss of weight, slight fever after 40 days, a cough, and

tuberculin reaction. Subcutaneous injection of 0.5 gm. of similar material in non-

immunized cattle caused the appearance of tuberculous infiltration at the point of

inoculation. The 2 immunized cattle, however, withstood subcutaneous injection

without any reaction.

Subcutaneous injection of 1 gm. of moderately virulent tuberculous virus of bovine

origin caused a large tuberculous infiltration at the point of inoculation, swelling of

the corresponding lymph glands, and an elevation of temperature. Experiments

were also carried out during which 2 gm. of the material were used in inoculating

immunized and nonimmunized animals. From this set of experiments it appears

that animals which have been treated by the von Behring method are more resistant

to artificial infection than untreated animals. The resistance is not absolute.

It was found in these experiments that the tuberculin test in case of animals

immunized against tuberculosis is not a reliable criterion for determining the pres-

ence of tuberculous lesions. The author believes, however, that it is possible to pro-

duce considerable resisting power toward tuberculosis by previous treatment with

attenuated tubercle bacilli of bovine or human origin.

Antituberculous vaccination according to von Behring, J. B. Schoffie ( Rev.

Gfai. Med. Vet., 4 (1904), AT
o. 48, pp. 649-655).—Brief notes are given on the results

of experiments by different authors with von Behring' s method of vaccination against

tuberculosis.

From this discussion and from the author's experiments, it is concluded that young
cattle may be successfully vaccinated against tuberculosis. by different methods, par-

ticularly by the use of intravenous injections of human tubercle bacilli. The prac-

tical value of this method can not be established upon a firm basis until results of

experiments now in progress in different countries are known. Von Behring'

s

method is considered to be harmless for young animals, but various suggestions are

made regarding the improvement of the method.

The transmission of animal tuberculosis to man by means of milk and
prophylactic measures, Vallee and Villejean (Rev. Gen. Med. Yet., 4 (1904),

Xo. 46, pp. 521-535).—The authors believe that it has been definitely established

that the milk of tuberculous cattle is a dangerous food for man. It remains, therefore,

to determine the extent of danger from the ingestion of milk which contains tubercle

bacilli.

From the authors' experiments along this line it appears that while bovine tuber-

culosis is transmissible to man, and the milk of all tuberculous cattle may be virulent,

that which comes from cases of mammary tuberculosis is especially so. The only
satisfactory method of preventing such transmission through the milk is found in

the compulsory pasteurization, boiling, or sterilizing all milk from herds of cattle

where tuberculosis has been detected and where the tuberculin test has been given.
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The relation between human and animal tuberculosis, Dammann I >

Tierarztl. Wchnschr., 12 {1904), No. 58, pp. Attention is called to the

results recentl) announced by the German Imperial Commission on the investiga-

tion of tuberculosis.

The author has been carrying on experiments along this line for a number of

years ami has found that there are races of human tubercle bacilli which are capa-

ble of producing general and fatal tuberculosis in calves and hogs within a c para-

tivt'lv sh«.rt time. Detailed notes are given on the number of inoculation experi-

ments with such material and on the post-mortem examination of the experimental

animals. Material was obtained from a human case of peritoneal tuberculosis, and

when inoculated subcutaneously into hogs produced striking eases of pulmonary
tuberculosis. The experimental animals died within from 28 to 12 days.

Combating- bovine tuberculosis on the basis of the unity of this disease,

Mokky i Rev. Gen. M<'<L Vt't., 8 ( 1904), -V-.. 85, pp. 571 592). An obligatory system

of prevention is recommended, based on the application of the tuberculin tesl to all

cattle in affected herds. The value of the tuberculin test is discussed in connection

with a g?neral argumenl of the necessity of controlling tuberculosis, both from a

standpoint of animal production and human health.

Heart water in cattle, V. A. Verne? {Natal Agr. Jour, "ml Min. Tlec, 7 | 1904),

\". //,;>/>. 1009-1013, pi. J).—Several outbreaks of this disease wen- observed by

the author. The blood from diseased animals when inoculated into healthy animals

produces symptoms of the disease after an incubation period of from 5 to L5 days.

The micro-organism, which is the cause of this disease, has not been isolated, hut

experiments have shown that it must he transmitted by the bont tick ( Amblyomma
h> bra "/// ).

Rinderpest and the action of Koch's method of bile inoculation, Haedicke
{Berlin. Tierarztl. Wchnschr., 1904, No. 50, pp. 828 828).—A brief historic statement

is made concerning the distribution of rinderpest and the Losses caused by this dis-

ease. Notes are also given on the symptoms and pathology of rinderpest.

The author carried on a number of experiments according to the method of vacci-

nation by means of bile. It is conclude* 1 as a result of these studies and observations

that rinderpest is enzootic in China. Korea, and Japan. The disease is transmitted

by contact In regions affected with rinderpest, morning temperatures of 38.9° C.

or higher, as well as temperatures under 37.1° C, are to be considered as suspicious.

A passive immunity is produced by the use of LO cc. of bile by the hypodermic

method. Such a vaccination influences the course of subsequent infection so that in

66 per cent of the cases the acute form of the disease does not appear, while in the

remaining 24 per cent the course of the disease is shortened and much modified.

The mortality after such treatment was about LO per cent.

The immunizing- action of the bile of cattle affected with rinderpest, C.

Adam {Clin. Vet. [Milan], 27 {1904), No. 48, pp. 285-290).—In order to bring about

immunity by the use of bile it is recommended that subcutaneous injections he

administered in doses of pi <». For this purpose the bile should be collected under

antiseptic conditions.

Not all qualities of bile are adapted for use in producing immunity. No blood

should be mixed with the bile, since in such cases the active principle of the bile

seems to be destroyed. Bile may be desiccated and may thus continue to show an

immunizing property for 50 to 80 days. When bile from cattle affected with rinder-

pest is heated to a temperature of <><>
&
C. it Loses its immunizing property entirely.

The Molteno cattle disease, YV. B.Chase {Agr. Jour. Cape Good Hope, 25

{1904), No. 6, pp. 675-678).—The symptoms of this disease are briefly described.

Asa rule, affected animals are noticed to be sick only .'! or 4 days before death.

When examined post-mortem, animals show a pronounced chronic cirrhosisof the

liver and this is the most conspicuous lesion of the disease. Inoculation experiments



86 EXPERIMENT STATION RECORD.

were tried during which it was shown that the blood and stomach contents of dis-

eased animals were not pathogenic for healthy cattle.

Feeding experiments with Senecio burchellii demonstrated that this plant is capable

of producing pronounced diarrhea together with the characteristic cirrhosis of the

liver. The disease in question, therefore, closely resembles the disease produced in

New Zealand and Canada by eating S. jacobosa.

The use of serum in the practical treatment of anthrax, A. Carini {Schweiz.

Arch. Tierheilk, 46 (1904), No. 6, pp. 296-304).—Detailed notes are given on 9 cases

in which antianthrax serum was used.

As a result of the author's experience it is concluded that serum therapy may be

successfully used in veterinary practice and should be the first choice as a treatment

in incipient cases. It may be used in large and repeated doses (150-200 cc. in all).

Ten cubic centimeters of the serum is not sufficient to produce a certain immunity in

cattle against anthrax. It is better to employ at least as much as 20 cc.

The immunization of sheep for the purpose of obtaining- a polyvalent

serum against anthrax and blackleg, V. Galtier {Jour. Med. Vet. et Zootech., 55

{1904), Dec, pp. 705-710).—In the author's experiments, 2 sheep were hyperim-

munized by means of repeated inoculations of anthrax and blackleg cultures.

The first inoculations were with anthrax cultures attenuated by means of LugoPs

solution. Later, more virulent cultures were given in increasing doses, followed by

blackleg cultures and lastly with mixtures of anthrax and blackleg cultures. In all

26 inoculations were given. It was found that the sheep after having received these

inoculations at intervals of from 2 to 3 weeks were still in good health.

The serum obtained from these animals was found to be polyvalent. When
injected into rabbits and guinea pigs it protected them against an anthrax inocula-

tion 24 hours later and against blackleg inoculation made after a lapse of a similar

period.

Disinfection of animals in preventing foot-and-mouth disease, Blume
{Berlin. Tierdrztl. Wchnschr., 1904, No. 52, pp. 874, 875).—The author has found that

the hair and skin of living animals may be thoroughly disinfected by the application

of a solution of lysofonn soap. This material has no injurious effect upon the animal

and is, therefore, to be preferred to corrosive sublimate and similar drugs. The hoofs

of animals which have been exposed to infection required more thorough treatment

than the general integument.

A process of disinfection in the prevention of foot-and-mouth disease should be

applied to animals which are affected with the disease, animals which have been

directly exposed in stalls or pastures, animals which come from localities in which

the disease prevails, and animals which have recently been transported in cars or

ships wmere infection may have existed.

The treatment of milk fever with air and iodid of potash, F. thor Stratex

(Maanedskr. Dyrlseger, 16 {1904), No. 6, pp. 165-167).—During the past 2h years the

author has treated 96 cases of milk fever, of which 72 received iodid of potash, while

24 were treated with air. Of the cases treated with iodid of potash, 6 died, while

among the 24 treated with air only 1 case resulted fatally and that was due to

improper care.

Necrotic stomatitis, with special reference to its occurrence in calves (calf

diphtheria) and pigs (sore mouth), J. R. Mohler and G. B. Morse {U. S. Dept.

Ayr., Bur. Anim. Indus. Hid. 67, />/>. 48, pis. .5).—In this country the disease affects

calves and young pigs. In calves it has been known as calf diphtheria, but this is a
misnomer.

The literature of the subject is discussed in connection with a bibliography, and
notes on the distribution, etiology, and pathological anatomy of the disease. Necrotic
stomatitis is due to Bacillus necrophorus and is an acute contagious inflammation of

the mouth characterized by ulcers and necrotic patches. The disease occurs most
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frequently in connection with the eruption of the fire! teeth. The course of the dis-

ease is from 5 days to 5 weeks, and untreated animals die in a large percentage of

cases.

In treating the disease all affected animals should be isolated, the mouths of exposed

calves and pigs Bhould be washed with an antiseptic, and stalls and premises Bhould

be disinfected. The mouth and other affected surfaces Bhould be carefully cl<

and disinfected twice daily with a 2 per cent solution of creolin in warm water.

Good results may be obtained also from the use of a 1 percent solution of carbolic acid.

Lugol's solution and potassium permanganate also acl in an efficienl manner.

Bacillus necrophoru8 has a wide distribution in nature and causes a great variety of

lesions in different animals.

Sheep parasite in Australia, I". W. Goding (Jlfo. Consular Rpts. [U. s.\. Xo.

990, y/'. 93, 94)'—The sheep maggot fly has gradually been becoming a most serious

pest in Australia for the past 10 years. It attacks chiefly breeding ewes and lambs.

In destroying these pests most ranchmen use a lime and sulphur dip. At tent inn has

been called to the facl that in Scotland carbolic washes for this purpose have been

discarded. Sulphur and oil lias been used more extensively, arsenic being added in

cases where there are no skin Lesions.

The etiology of hog- cholera, M. Dorset, B. M. Bolton, and C. N. McBryde
[U. S. Dept. Agr., Bur. Anim. Indus. Bui. 72, pp. 101, pis. 3).—The Bureau of Animal

[ndustry of this Department has, for many years, been investigating the infectious

diseases of swine and methods of producing immunity against these diseases.

The discovery of the hog cholera bacillus in L885 was considered as a great step in

advance in the investigation of hog cholera. The bacillus was at first thought to be

the bacteria] cause of hog cholera. Recent experiments, however, summarized in

the 1 ml let in under discussion indicate that while the hog cholera bacillus is a patho-

genic organism capable of causing death in hogs when inoculated intravenously and

generally fatal when taken into the alimentary tract, it is nevertheless not the prime
cause of the disease* Bacillus cholersesuis is found in most cases of spontaneous ho._r

cholera and is very fatal to rabbits and guinea pigs by intravenous or subcutaneous

Inoculation.

A preliminary announcement of the discovery of the infectiousness of blood serum

free from hog cholera bacillus hut obtained from an animal suffering fromthe disease

was made in 1903, and the announcement was supplemented by another circular

issued by the Bureau of Animal Industry in L904. The results of the experiments

carried out by the authors and Doctor de Schweinitz show that pure cultures of hog
cholera bacillus when injected into hogs subcutaneously produce as a rule only slight

disturbances. The lesions thus caused may resemble those seen in acute cases of hog
cholera, hut the disease doc- not produce t be general characteristics of contagiousness.

The most striking facts in connection with these experiments, however, is that

lion's which recover from such infection are not immune when subsequently exposed
to natural infection. The experiments have shown conclusively that blood serum
from hogs affected with hog cholera and known to he free from Bacillus cholera suis

produces disease in bogs regularly after subcutaneous injection, and also "that the

disease thus produced possesses all of the characteristics of the natural disease, includ-

ing symptoms, lesions, contagiousness, infectiousness of the blood, and immunity in

those animals which recover."

All attempts to isolate the micro-organisms from the filtrates with which the authors

experimented were without result. The pathogenic pro] city of the filtered blood,

however, is certainly due to the presence of a micro-organism since the disease is pro-

duced by the filtered serum and may he transferred to other animals by Bubcutane-

OUS injections. The hog cholera bacillus was also present almost uniformly in all

4393—No. 1—05 7
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of the disease studied by the authors. The exact role played by this organism,

however, is not definitely known.

It appears to be necessary to assume that hogs are subject to a disease caused by

the hog cholera bacillus and having no connection with that produced by the filter-

able virus found in the outbreaks of the hog disease under discussion. Whatever

may be the influences which lead to an invasion of healthy hogs by the hog cholera

bacillus the authors believe that the filterable virus investigated by them is the

direct cause of the high degree of infectiousness characteristic of the disea'se which

was studied.

The virulence of cultures of bacilli of swine erysipelas after the addition

of serum or grape sugar, P. Gobdan (Berlin. Tierarztl. Wchnschr., 1904, No. 53,

pp. 891, 892).—A considerable series of culture experiments along this line were car-

ried out by the author. It was not possible to immunize mice against swine erysipe-

las by inoculation with erysipelas bacilli to which grape sugar had been added. By
the addition of 0.1 per cent sheep-blood serum to the nutrient bouillon it was possi-

ble to increase the reproductive power of the bacilli. It was noticed that even

after 6 weeks such cultures had not lost their virulence as they usually do in ordinary

media.

Combating fowl cholera and swine plague, Klett and Braun (Dent. Tierarztl.

Wchnschr., 12 {1904), Nos. 51, pp. 517-521; 52, pp. 529-532; 53, pp. 545-547).—In

the opinion of the authors the toxins in filtrates and the endotoxins of Bacillus

aviseptlcus and B. suisepticus are identical. The former produces more toxin than the

latter. The toxicity of the toxins from both organisms appears to be independent

of the virulence.

For the purpose of producing a preventive serum against swine plague, horses

were treated, for long periods, with dead cultures and with filtrates. The serum

thus obtained was both bactericidal and antitoxic. The passive immunity produced

by treatment of gray mice with this serum lasted for 3 or 4 weeks. It was not deter-

mined whether an active immunity could be brought about by this serum. Brief

notes are also given on hog cholera.

Bacterial pyelonephritis in hogs, E. Wyssmann (Schweiz. Arch. Tierheilk., 46

(1904), No. 6, pp. 287-290).—The symptoms and etiology of this disease are briefly

discussed. In some cases studied by the author it is believed that the disease was

due to a mixed infection which occurred at the time of birth. The lesions caused

during the development of this disease are briefly described.

The external parasites of hogs, E. C. Stevenson ( U. S. Dept. Agr., Bar. Anim.

Indus. Bui. H9, [>}>. 44, figs. 29)

.

—The most important external parasites of the hog

are Hsematopinus mis, Sarcoptes scabiei mis, and the mite which causes follicular

mange. The last named parasite, however, seemed to be' of little economic

importance.

A historic review is given of the appearance, synonymy, and classification of IT.

mis. This parasite lives on domesticated and wild hogs, but is not known to live as

a parasite on any other animal. The insect is described in detail in all of its stages.

The eggs are deposited largely on the hair back of the ears and along the shoulders

and flanks. The period of incubation appears to be 15 or 16 days at a temperature

of 85° F. The parasites cause an irritation of the skin with the formation of scales

and inflammation. Certain authors believe that hog lice may carry the infection of

hog cholera.

In combating this pest the pens of infested hogs should be thoroughly treated.

If they are kept vacant for 2 weeks or more the lice seem to perish. Various reme-
dies have been suggested for the treatment of infested buildings, but whitewash made
in the proportion of H lbs. of lime to 1 gal. of water is probably the. most conven-
ient method. Experiments with remedies applied directly to hogs, such as kerosene
emulsion, kerosene and water, pure kerosene, and benzine emulsion are successful,
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cheap, easily prepared, and readily applied. Directions are given for the prepara-

tion of tin- more importanl of these remedies.

Sarcoptic mange of hogs is described with notes on the symptoms and methods of

contagion. In severe cases it ultimately causes the death of young pigs. Dipping

combined with scrubbing is the only practical method of eradicating this Mi-.

\ second dipping should follow 6 days after the first treatment. Notes are also

given <>ii infestation with Demodex phylloides, and detailed directions are presented

for the preparation of suitable vats and other apparatus to be used in dipping hogs.

A bibliography of the subjecl is appended to the bulletin.

An infectious disease of horses with alterations in the bones, Charon
and Thiroux (Rec. Mid. 17/., 81 (1904), No. ?$, pp. 737-759, Jigs. 2).—In Ma<l.

car a certain percentage of horses and mules are affected with a specific dis<

accompanied with changes in the bone tissue. The symptoms include general

debility, uncertain gait, redness of the conjunctiva, occasional hemoglobinuria, etc.

Detailed notes are given on the bone affections which accompany the disease. In

blood preparations the author found specimens of Piroplasma equi. Detailed notes

are given <»n a number of cases of this disease.

Immunization against horse sickness by the method recommended by
Professor Koch, ('. E. Gray (Jour. Compar. Path, and Ther., 11 (1904), No. i

j,j,. .///-.;.//).—A number of experiments in the treatment of this disease were begun

by Koch during his sojourn in Bulawayo. These experiments were continued by
the author and his associates.

It has been found that unless the process of repeated inoculation is extended over

a very long period and unless the doses of virulenl blood are increased moregrad-
ually than recoi ended by Koch a point is reached at which the natural resistance

of the animal is overcome and an attack of horse sickness occurs.

Apparently no real or lasting immunity is established even after the animal has

Withstood inoculation with a dose of 5 CC. of virus. Among the 20 horses, the treat-

ment of which was begun by Koch and finished by the veterinary service of Rho-

desia, 1- subsequently reacted and died of horse sickness.

Fowl plague, <i. Marcone | Rev. Gin. Mid. 17/., 3 (1904), Nos. 32, pp. 409-423;

S3, pp. 465-481).— Attention is called to the fact that this disease affects not only

the ordinary domestic fowls, but pheasants and a number of wild birds.

Notes are given on outbreaks of the disease. The various forms under which it

occurs are described and a hrief account is presented of its pathological anatomy.

Various micro-organisms have been suspected of causing this disease, but thus far

no investigator has been able to demonstrate to a certainty the pathogenic organism.

The virus maintains its virulence under ordinary conditions for from L'l to 90 days,

depending On the temperature. Chickens are most susceptible, but ducks, geese,

and other domestic birds may also be affected. Particular attention is given to a

study of this disease among pheasants.

Fowl plague has been particularly destructive to pheasants in the neighborhood of

Naples. The spread of the disease anions pheasants in parks is believed not to be

due t i wild birds, but to stray domestic fowls.

Vaccination against fowl cholera by means of toxins, C. Bisanti ( Rev. Gin.

Mid. 17/., 4 \ 1904 h No. }'>, pp. f57-460).—According to the author's experiment- it

is possible to produce immunity against fowl cholera in susceptible animals by means
of cultures in vivo in collodion sacs. The presence of cultures in the peritoneum, as

interchanges between them and the Living organism are very active, confer- more

lasting immunity than can be obtained by hypodermic vaccination.

Serum inoculation for fowl cholera, T. Kitt (Monatsh. Prakt. Herfieilk., 16

(1904). No. l, ]>]). 1-19).— It was found possible by repeated subcutaneous inocula-

tions with cultures of Bacillus avisepHcus in horses to obtain a serum which, in doses



90 EXPERIMENT STATION RECORD.

of 2 to 5 <«•.. would protect rabbits, geese, ducks, chickens, and even pigeons against

large subcutaneous injections with virulent blood.

These experiments were repeated on a number of horses, and in some cases it was

found possible to obtain an exceedingly active scrum within a very short time. In

all these experiments the control animals died within 12 to 48 hours, while the

treated animals were unaffected by virulent cultures. This treatment is considered,

therefore, as conferring a passive immunity. The duration of such immunity appears

to he about IS days. Experiments with female hares showed that the immunity

produced in this manner may he transmitted from the mother to the offspring.

RURAL ENGINEERING.

Irrig-ation in Canada {Jour. Son. Arts, 53 (1905), Xo. 2740, pp. 745-747).—A.

description of irrigation works and tiie possibilities of irrigation in the semi-arid

region of the South Saskatchewan Valley, 10,000,000 acres of which are estimated to

he irrigable. The international complications between the United States and Canada

regarding the water supply for irrigation on the two sides of the boundary line are

briefly referred to.

Irrig-ation in the United States, Zimmermann (Mitt. Deut. Landw. GeselL, 20

(1905), No. .'.\ />/>. 145-150).—A brief account showing the extent and development

of irrigation in this country, and referring to the work of this Department in aid of

irrigation.

The irrig-ation project of the Canadian Pacific Railway (Engin. News, 53

(1905), Xo. 17, pp. 429-431, figs. 8).—A system of canals taking water from Bow River

to ultimately irrigate over 1,000,000 acres of land near Calgary is described.

Irrigation in Klamath County, F. L. Kent [Oregon Sta. Bui. 86, pp. 16, figs.

3).—This is an account of experiments made in cooperation with this Office to deter-

mine losses by seepage and evaporation, the duty of water under different conditions,

and the cost of applying water in irrigation. The results and conclusions reached

are summarized as follows:

"(1) In the soils of the region considered the losses by seepage and evaporation

are comparatively small, ranging between 10.24 per cent and 13.5 per cent in the

three cases observed on main ditches.

"(2) The percentage losses in laterals may he considerably greater than in the

main ditches.

•(.'>) The duty of water was rather high, a depth of only 4.92 to 6.27 in. being

required to produce the desired moisture conditions for the second irrigation of

alfalfa tie Ids.

" (4) The cost of applying water to checked fields, after the land is properly fitted,

is less than one-hali the cost of application in free flooding.

" (5) During the height of the growing season the evaporation from a water surface

may amount to a depth of 11 in. in 31 days.

"(6) Chemical analyses show the waters of this region to be very desirable for

irrigation purposes.

" (7) While two irrigations are commonly given alfalfa fields each season, there is

a growing tendency toward the use of three."

Water problems of Santa Barbara, California, J. B. Lippixcott
( U. S. Geol.

Sam,/, Water-Supply and Trrig. Paper No. 116, pp. 99, 2>(s. 8, figs. 17).—This bulletin

describes the location and drainage of this district, reviews earlier work by others,

and summarizes data relating to the sources of water supply of the city and suburbs
of Santa Barbara.

The use of irrigation for different crops, E. J. Wickson (For California,

(1905), Xo. 3, pp. 5, 6).—General information applicable especially to Californi

conditions.
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Geology and water resources of a portion of east-central Washington. 1

C. Calkins (('. S. <;,,,/. Survey, Water-Supply and Trrig. Paper No. 118, pp. 9

figs. i't).—This paper reports studies of tin- topography, climate, vegetation, i

cultural conditions, geology, and hydrology of an an -a on the arid ( lolumbia Plain-.

covering parts of Douglas, Lincoln, Adams, Franklin, Yakima, and Kittitas counties,

a large portion of which is said to be almosl without surface streams available for the

uses of mankind.

"Surface wells capable of supplying perennially even the modesl requirements of

domestic use can be Bunk only in places where conditions are locallj favorable.

Springs once formed the only source of water for a large area, bu1 they are bo widely

scattered and often so <litlicult of access that great labor is sometimes involved in

hauling :i supply from them. Deep wells, now fairly numerous and rapidly increas-

ing in number, are coming to he considered the mosl satisfactory sources of water.

To determine to what extent the supply from these wells may be increased, and to

lind whether there is hope of obtaining artesian Hows in any portion of the region,

were the prime objects of the writer's expedition."

It is stated that abundant water of good quality may he found in the region at

depths varying from 4<> to (>7(> feet. Apparently the water is as a rule under pressure

and therefore in a broad sense artesian. The success of deep borings for artesian

water is questioned.

A general working plan for the irrigation farm of Berlin, A. Backs \\ -

{Allgemeiner Wirtschaftsplan fin- die Rieselguter der Stadi Berlin. Berlin: W. <v- S.

Loewenthal, 1905, />/>.80).—This report discusses the scope and purpose of the Berlin

sewage irrigation farm, its organization, operations, equipment, results, etc.

Agricultural experiments on the irrigation farm of Berlin during 1904,
A. Backhaus {LandvnrtschafdicTii Versuche auf den Rieselgutem </> r Stadt Berlin n,

Jahre /.'"//'. Berlin: Paul Parey, 19o~>, />]>. 122, figs. 11).— Plat experiments with a

great variety of garden and field crops and forage plants are reported. Pol experi-

ments with sewage sludge and sludge ash and experiments in composting sludge are

also reported.

The experiments include tests of varieties, amounts and methods of application of

the sewage, fertilizers, methods of soil preparation and culture, tests of special forms

of cultural implements (plows, mowing machine-, etc.). methods of curing crops,

control of weeds and plant diseases, etc.. :is well as studies of soils and drainage

waters.

The experiments were seriously interfered with by drought, hut the results

obtained indicate a number of ways in which improvements may he made, among
which are (1) occasional liming to improve the physical condition of the soil; 2

so arranging the irrigation as to protect against drought; (3) shallow culture in

Bpring and deep culture in summer and fall; (4) avoiding excessive accumulations

of sludge on the soil: and (5) raising fish in the drainage water.

Measuring the flow in underground streams ( Trrig. Age, 90 i t905 I, No. 8, p.

988, figs. .A.—A brief description of Slichter's method.

River surveys and profiles made during 1903, W. (II \i i and .1. ( . Ih", i

(U. S. Geol. Survey, Water-Supply and Irrig. Paper No. 115, pp. 115, ph. 4, figs. i*').—
This paper contains the results of cooperative river surveys carried on during 1903

between the topographic and hydrographic branches of the Geological Survey. It

presents data of special interest to engineers and others interested in power
development.

Relation of the law to underground waters, D. W. Johnson (U. v

Survey, Water-Supply and Trrig. Paper No. 122, pp. 55).— In this paper an attempt is

made to outline the main features of the laws respecting underground water-, with

the object of giving to the owner of such water- some idea of his rights and obliga-

tions concerning them.
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" It is needless to say that the report is in no sense a legal treatise, but rather an

endeavor to collect and arrange such legal decisions as will serve to show the rela-

tion of the law to problems which are essentially geological in character. In sum-

ming up the general features of this law, I have recorded some observations which

present themselves to the student of geology." The paper is divided into 2 chapters:

(1) common law rules concerning underground waters, and (2) legislative acts

affecting underground waters.

Bibliographic review and index of papers relating to underground

waters published by the United States Geological Survey, 1879-1904,

M. L. Fuller ( U. S. Geol. Survey, Water-Supply and Trrig. Paper No. 120, pp. 128).

The lignite of North Dakota and its relation to irrigation, F. A. Wilder

( r. S. Geol. Survey, Water-Supply and Trrig. Paper No.' 117, pp. 59, pis. 8, tigs. 5).—

"The investigation on which this report was based was carried on under the charge

of Mr. X. H. Darton as a part of the general investigation of the underground-water

resources of the western portion of the United States."

Index to the hydrographic progress reports of the United States Geo-

logical Survey, 1888 to 1903, J. C. Hoyt and B. D.Wood (U. S. Geol. Surrey,

Water-Supply and Trrig. Paper No. 119, pp. 253),

Contributions to the study of drainage, E. Risler and G. Wery {Ann. Inst.

Nat. Agron., 2. ser., 4 (1905), No. 1, pp. 5-23, dgms. 4)-—The interrelations of pre-

cipitation, temperature, evaporation, and drainage are discussed, with detailed data

of observations on this subject.

Tile drainage, F. W. Taylor {New Hampshire Sta. Bui. 118, pp. 19-48, figs. 12).—

This bulletin describes the implements and methods used in tile drainage, as well as

the classes of lands needing drainage in New Hampshire and the best methods of

handling them. A drainage system put in at the New Hampshire Station is described,

and a statement of cost is given. "The classes of land in New Hampshire needing

drainage are (1) meadow lands, (2) gently rolling tillable lands, (3) lowlands around

swamps or lakes, (4) lowlands adjacent to salt water. Thorough drainage on most

lands will cost §35 to §40 per acre. Many lands can be greatly benefited for $15 or

$20 per acre."

Notes regarding sewage disposal at Paris and Berlin (Engin. News, 53

{1905), No. 11, p. 285).—A brief review is given of the annual reports of the opera-

tion of the sewers and sewage disposal systems of Paris and Berlin for the year 1903.

It is noted that in neither city at the present time is any untreated sewage dis-

charged into the streams. At Paris the greater part of the irrigated land is under-

private ownership, taking sewage by agreement, and in general in such quantities as

are required by the crops. At Berlin the whole irrigated area is owned by the city.

The following comparative data are taken from the reports:

Statistics of secage disposal in Paris and Berlin.
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The cost of pumping and distributing the Bewage, nol including interest and sink-

ing fund charges, is $11.30 per million gallons a! Paris and about 59 at Berlin. At

Berlin the income from the sewage farms exceeds the cost of their operation and has

done so for several years past.

Historic highways of America, A. B. Hulbert [Cleveland, Ohio: Arthur II. Clark

Co.) 1905, vol. 16, />/>. 188). An index to volumes 1 to 15.

Data on roads and pavements in Iowa ( Engin. A'. ws, 53 I 1905) . No. 6, \

144, figs. 9).—This article calls attention to a marked revival of paving in fowa fol-

lowing the enactment of an amended paving law, reports t cacti on tests on brick and
asphalt pavements at Iowa state College, and gives a general survey of road conditions

in the state. Attention is called especially to the State law creating the Iowa state

College a highway commission, and pointing oul the fad thai although aboul

$2,260,000 of toad taxes are annually col leeted and expended upon the countrj roads

of the State, these reads, like those of the surrounding States, are notoriously had.

especially in had weather.

Improving- the roads (Country Gent., 70
I 1905), No. 2731, pp. 509, 510).— In this

paper, which was read at the good roads conference held at Cornell University,

May 17, 1905, it is considered unwise to attempt in general to bring our roads up to

the European standard within a few years, or to construct a great state system of

macadam or similar roads. The gradual improvement of such roads as we have is

advised, reserving in all cases about tour- fifths of the available funds for maintenance
and repairs.

Miscellaneous implements exhibited at Park Royal, 19C4, J. B. Dugdale
(Jour. Roy. Agr.Soc. England,65 (1904), pp. 184-211, figs. 18).—This article describes

the implements and appliances to which silver medals were given at this exhibition,

besides a number of agricultural engines, dairy appliances, swath turners, plows,

drills, roof cleaners and graters, potato digger, horse hoe, and miscellaneous articles.

Electric plows in Italy, P. Cuneo | Mo. Consular Rpts. [U. &], 1905, No. 292, pp.

Ill, 11.'; Amer. Agr., 75
I 1905), No. 22, pp. 615, 616, fig. 1).—A device invented and

constructed by the Italian Electrotechnical Society of Turin for applying electric

power to plows and other farm machinery is described, and an account is given of

Successful experiments in plow [ng by means of electric power.

"The [plowing] device consists of two power cars, which are stationed at each side

of the field and between which are stretched cables attached to the plow. The elec-

tric current is taken from a trolley line; a current of about 500 volts is said to be

needed. Each car is said to communicate -~i horsepower, which can safely he

increased to 40 horsepower. The plow is pulled by the cables from one side of the

field to the other, and when it reaches the end of the furrow it stops automatically,

the current being cut off. It can he run backward or forward with ease. One man
manages the plow, and each car is operated by one man. Thus three men do all

the work.

"
< >f course, much depends on the condition of the soil, hut it is said that from 7

to 15 acres can be plowed in 12 hours. These power cars are said to be as easily

managed as traction engines, and their power can he applied to thrashing machine-.

corn shellers, pumps, grain drills, etc."

The evolution of the plow t Maschinen Ztg., S ( 1905 I, No. /, /•/>. ?-4,figs. IS). -

A brief account.

Plowing- with a traction engine (Amer. Thresherman, . No. 1, pj

figs. IS).— The cost and efficiency of this method of plowing are discussed.

On peat gas motors, Hubendick (Svenska MosskuUurfor. Tidskr., 19(1905), No.

l,pp. 46-54).
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RURAL ECONOMICS.

The business side of agriculture, A. G. L. Rogers (London: Methuen & Co.,

1904, pp. UP).—This book is a study of the economic problems of the English farmer,

with especial reference to the methods of marketing farm products.

The introductory chapter deals with the farmer and his markets. The fact is

especially emphasized that the English farmer is a business man, that he "seeks to

make money exactly as the manufacturer does." The reasons given for the English

farmers being so distinctively commercial agriculturists are that (1) they are practi-

cally all tenant farmers and invariably pay cash rent, and (2) they depend more

largely upon the market for the articles of every-day consumption than do the farm-

ers of most other countries; the bread supply, for example, is bought ready-baked.

These demands for money make it necessary for the farmer to center his thought

and energy upon the one problem of putting upon the market those products which

will best replenish his bank account.

Chapters II and III are devoted to a discussion of the "traditional methods" of

marketing the various products of the farm, including cereals, hops, fruits, vegeta-

bles, live stock and live-stock products. Special attention is given to the methods

of marketing wheat in America and England. The great variety of weights and

measures which still remain in use in the rural districts and the different methods

of making the sales are described in considerable detail.

To the English farmer the marketing of live stock and dairy products is more

important than the marketing of grain. "Barely one-seventh of the supply of wheat

consumed by the nation is grown in these islands, while more than one-half of the

meat eaten at home is home-bred." There are two methods commonly used in dis-

posing of live stock. The first is by direct sale; the second by auction. Where
the first method is used the custom is for the seller to seek his purchasers by adver-

tising widely in the agricultural and other newspapers. The most common method
of selling live stock, however, is by auction, and these auctions take place most com-

monly at the markets. "Nearly every large town has its market, some more than

one, while many quite insignificant villages have their sale yards; and other places

are known entirely by the great fairs held there once or more often every autumn
( >r spring. There are about nine hundred such places in Great Britain."

The fourth, which is also the last, chapter is devoted to a discussion of "some of

the schemes that have been devised in recent years by persons or organizations

interested in the prosperity of the agricultural classes to assist them to dispose of

their produce to better advantage." The principal organizations described are the

following: The National Poultry Organization Society; the Produce Supply Associa-

tion; the Agricultural Organization Society; the Irish Agricultural Organization

Society; the Irish Agricultural Wholesale Society; and the Irish Beekeepers'

Federation.

The influence of farm machinery on production and labor, H. W. Quain-
tance ( Pubs. A,urr. Econ. Assoc, 3. ser., 5 (1904), No. 4, pp. 1-106).-^This monograph
contains a discussion of the course of agricultural production as contrasted with the

increase in population. It discusses the increase in cultivated area per farm worker
and the greater effectiveness of farm workers when aided by machinery, the cost of

production by hand and by machine methods, the wages of labor under hand and
under machine methods, the influence of machinery upon fluctuations in quantity
and quality of product, upon the size of farms, the life and general welfare of the
farmer, and upon the length of the working day.

Largely owing to the introduction of new forms of machinery, the area of land
devoted to the crops in the production of which machinery has come to be generally
used has increased from 23.3 acres in 1880 to 31 acres per male worker in 1900. The
general conclusion is reached that the introduction of agricultural machinery during
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the 20 years from 1880 to L900 increased the effectiveness of human labor on the

latin aboul one-third. The increase in the use of machinery has reduced the num-
ber of laborers per farm, increased the wages of Labor, and shortened the length of

the working May on the farm.

The decline of landowning- farmers in England, II. ( . Taylob Bui. Vn'n\

Wis., 1904, No. 96, />/>. 1-66).—This monograph shows thai more than half of the

farmers of England of 200 years ago owned tin- land which the) cultivated, butal

thr
|
»n •>« mi i time tin- representatives of this class are very few, so few indeed thai the

word "fanner" means "tenant farmer" in England.

I'lic mosl importanl causes of decline were:
I

I
I
The introduction of new agricul-

tural methods which made large farms more profitable than small ones; (2) the

agricultural depressions which forced those who were heavily in debt to sell their

[and; i
•"> the very high price of land due to the presence of a wealth) class of mer-

chants and manufacturers who, because of the social position which is usually

attached to the ownership of landed estate- in England, were often willing to pay

twice as much for the land as the farmers could afford to .pay; and (4) the law and

custom of progeniture and entail.

The firsl three conditions and forces made it necessary for the farmers to part with

their land, and the fourth condition kept the land Locked up in large estates after

the farmers had parted with it, so that even if the farmers desired to buy land at

the high prices they would find few farms for sale. I'.nt as a matter of fact the

farmer- of England rarely think of buying land, because they find the tenant system

more profitable. "The relation between landlord and tenant is very satisfactorily

arranged. The farmer.- are as a rule contented with the present system, and the

fields of England prove that landownership on the part of farmer- i- not essential

to good agriculture."

The history of agriculture in Dane County, Wisconsin, B. II. Hibbakd
| Bui.

Univ. Wis., 1904, No. 101, pp. 68-214, figs. >)—This is an economic stud) of the agri-

culture of Dane County, tracing the changes which have taken place in the system

of farming.

The movement of settlers to Wisconsin and the character of immigrants, the selec-

tion of land, and the precaution against land grabbing arc interesting subjects taken

up in the introduction. A discussion of the agriculture of the earlier period j- cen-

tered aboul the wheat production, whereas that of the later period is centered aboul

the introduction of the dairy industry, of the tobacco industry, and of the rise and

fall of the hop industry.

The main object of this monograph is to outline the economic influence- which

made necessary the transition from the one-crop system, with wheat as.the staple,

which system prevailed during the early period when a virgin soil and a distant

market were the principal factors in molding the farmer's economic life, to the

complex farm organization of the present time, with cheese production, butter pro-

duction, and tobacco culture as locally specialized industries superimposed upon a

hasis of mixed farming.

The hook emphasizes the fact that the welfare of the farmer is closely dependent

upon industrial and commercial conditions in the larger world of which he is a part;

that in this larger world changes are constantly taking place which affect the prices

Of the products which the farmer has to sell, and upon which hi- profit- depend

:

that as a result of these changes, the lines of production which are at one time most

profitable, may at another time and under changed condition- a- to market relation-.

prove relatively unprofitable; and that the farmer must ever be alert if he would so

adjust the organization of his farm to the demands of the market a- to -cure the

largest profits.

It i- sh. wn that the conservatism which lead- the farmer to adhere to obsolete

customs when it is clearly to his interest t<> reorganize his farm operations, i- one of
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the reasons why the necessary economic changes cause so much loss and suffering;

but the difficulties which the farmer has to meet in readjusting himself to the

changed conditions arc also pointed out. It often happens that the necessary reor-

ganization is expensive and he has not the money and can not secure the credit nec-

essary for making the change. And, again, the conditions which influence the prices

of farm products are so complex that it is very difficult for the farmer to distinguish

between temporary and permanent changes in the prices of his products. This was

sh..wn to be especially true in the hop industry.

The book impresses upon the mind of the reader that the farmer must not only

be alert in the carrying out of the operations of the farm, but he must be a man

well informed on the price-determining forces, and an habitual thinker on the prob-

lems of farm economy, if he is to secure from his land and labor the greatest possible

profits.

AGRICULTURAL EDUCATION.

The first book of farming1

, C. L. Goodrich (New York: Doubleday, Page & Co.,

1905, pp. 259, pi. t,figs. 86).—The first part of this book is devoted to the general

principles underlying plant culture, including discussions on the plant and the func-

tions of the roots, stems, leaves, and flowers. Several chapters are given on the soil,

with reference to the different kinds of soil, their moisture-holding capacity, and soil

temperatures, together with the consideration of soil preparation, seed planting, and

cultural operations. The second part of the work considers soil fertility as affected

by farm operations and farm practices, and is devoted to discussions on soil fertility

and its maintenance, methods of controlling the moisture condition of the soil, culti-

vation and rotation of crops, and the uses and value of farm manure and commercial

fertilizers.

General laws relating- to agricultural and mechanical land-grant colleges

( Rpt. Comr. Education [U. &], 1902, Chap. 1, pp. 1-00: 1903, Chap. 2, pp. 39-226).—

A compilation of the laws of the different States concerning the donation of public

lands, and the establishment, maintenance, etc., of land-grant colleges.

Farm mechanics in the Nebraska School of Agriculture, J. B. Davidson

[X, br. Farmer, 37 (1905), Xo. 27, pp. 65S, 654, fig- !)•—In this article the author dis-

cusses the need of general instruction in farm mechanics in all college agricultural

courses, and outlines some of the essentials of such instruction. He also urges the

necessity of specialized courses to meet the needs of agriculture in different regions.

Prospectus of courses of instruction in poultry keeping ( Univ. Col. Reading

and Col. Poultry Farm, Theale, Prospectus, 1905, pp. 26, figs. 7).—Outlines are given

of short courses in poultry keeping, which are supplemented by other courses related

to this subject.

Agricultural education as a factor in developing useful men, F. H. Rankin
([Urbana, III.], 1904, [>}>• 15).—An address dealing mainly with agricultural college

extension and agriculture in the rural schools.

Agriculture through the laboratory and school garden, C. R. Jackson and
Mks. L. S. Daughekty (New York: Orange Judd Co., 1905, pp. 403, pi. 1,figs. 150).—
This manual and text-book of elementary agriculture for schools was prepared to

meet the need for instruction in a one-year course in agriculture for teachers at the

State Normal School of Kirksville, Mo. It comprises chapters on the nature and
formation of soils, classification and physical properties of soils, soil moisture and
preparation of the soil, the soil as related to plants, leguminous plants, principles of

feeding, rotation of* crops, milk and its care, propagation of plants, improvement of

plants, pruning of plants, enemies of plants, and ornamentation of school and home
grounds.

Suggestions for experiments in laboratory exercises and field work are liberally

interspersed throughout the book, and nearly every chapter is followed by references
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to literature related to the Bubjeel under consideration. There are also appended
lists of general references to publications, lists of agricultural experiment station* in

the United States, and of publishing houses whose books are mentioned in the

reference lists, and a glossary.

County normal training- classes in Michigan, I'. II. KKLLEY Mici

Pub. Tnstr., Count,1 Normal Bui. /, 1905, pp. 15). The act enabling the different

counties to maintain normal training classes with State aid is given, together with
rules and suggestions relating to the conduct of Buch classes The teaching of agri-

culture is required in these classes and the c lucting of school gardens is recom-

mended.

Agriculture in Missouri schools (Mo. Bd. Agr. Mo. Bui., ; [1903 , Xo. 12,

. figs. *;).—This bulletin includes information regarding facilities and methods
for teaching agriculture in the fust district normal school at Kirksville, the second

district normal school at Warrensburg, the third district normal school at Cape
( rirardeau, the College of Agriculture of the University of Missouri at Columbia, the

Columbia High School, and the Columbia Normal Academy. Some of the courses

are quite fully outlined, and numerous suggestions for laboratory work are made.

Studies suitable for elementary schools, P. Magnus 1:1 \i.. (Rpt. Brit.

Adv. Sri., 1904, it- 852-860).—Tins report deals mainly with nature study, which

the committee regards "as the sound foundation of all scientific training."

Report of Springfield Township Schools, Clark County, Ohio, A. B. ( }raham

(Rpt. Springfield Township Schools, Clark Co., Ohio, 1904, pp. 47, figs. 86).—Thecourse

of study for the rural schools of the township is given in detail, together \\ ith sug-

gestions for supplementary work in nature study and elementary agriculture.

Improvement of school buildings and grounds (Maim Ed. Dept., /.'">/'. pp.

52, figs. 16, dgms. 6).— In addition to suggestions for improving the architecture of

school buildings, this pamphlet includes a sketch of the school-garden movement,
and offers hints for the planting of school grounds and the location and use of school

gardens.

School grounds and school gardens, R. A. Emerson (Agriculturi [Nebr.], }

. A'". 4, pp- 10-26, figs. .\ dgms. .'\.— Detailed suggestions for the planning,

planting, and care of school grounds ami school gardens are given.

A study of school gardens and elementary agriculture for the schools of

Michigan (Mich. State Supt. /'"/>. Tnstr. />'"/. 10, pp. 44-57, dgm. t).—A brief his-

tory of the school-garden movement is given, together with an account of agricultural

schools in France and Russia, and suggestions for the care, culture, and management
of school gardens.

Children's gardens, D. J. Crosby (Amer. CivicAssoc., Dept. Children' 8 Gard.

1. pp. 8).—This is a prospectus of the department of children's gardens, dealing with

the educational value of school gardens and the proposed work of the department in

furnishing information regarding scl 1 gardens, and in conducting an active propa-

ganda for their extension. A bibliography of recent school-garden publications is

given.

School gardens and their relation to other school work, \V. A. Baldwin

(Amer. Civic Assoc, Dept. Children's Gard. Pamphlet .', }>/>. 15
, figs. 6).—Su-_rLre-t'on-

are given for correlating school-garden work with arithmetic, language, drawing, and

othei subjects. Additional references to school-garden publications are given.

Cornell nature study leaflets (A'. )'. Dept. Agr., Natun Study Bui. 1, pp. 607,

['his is a selection, with revision, from the Tea. her-' Leaflets, Home
Nature-Study Lessons, Junior Naturalist monthlies, and other publications from the

College of Agriculture ofOornell University, issued between L896and L904. The

volume includes so of these reprinted leaflets, 50 of which are grouped in part 1

under the title, Teachers1

Leaflets, and 30 in part 2, undei children'- Leaflets.
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MISCELLANEOUS.

A popular review of the work of the experiment station, E. B. Vooehees

( X, ir Jersey Stas. Bui. 182, pp. 42).—In addition to summaries of the numerous lines

of investigation which have been carried on at the station during the last 25 years

this bulletin contains a complete list of the officers and publications of the station

since its organization to the present time.

Experiment Station Work, XXVIII
( U. S. Dept. Agr., Farmers' Bui. 222, pp.

32, fig. 1).—This number contains articles on the following subjects: Home mixing

fertilizers; sweet corn in the south; Kherson oats; cowpea hay; weight of feeds;

grain rations; horse feeding; classification of swine; and silage for dairy cows.

Trade with noncontiguous possessions in farm and forest products, 1901-

1903 (U. S. Dept. Agr., Bur. Statis. Bui. 33, pp. 40):—This is a compilation of the

statistics of exports and imports of farm and forest products in the trade of the

United States with Alaska, Hawaii, Porto Rico, Philippine Islands, Guam, and

Tutuila during the 3 years ended June 30, 1903.

Crop Reporter ( U. S. Dept. Agr., Bur. Statis. Crop Reporter, vol. 7 (1905), Xos. 1,

)>/>. 1-8; .'. />/>. 9-16).—These contain statements of the condition of crops in the

United* States on May 3 and June 1, 1905, and the usual statistical information on

crops in foreign countries.

Report of the bureau of agriculture for the year ended August 31, 1904,

W. <
'. Welborn {[Philippine'] Bur. Agr. Kpt. 1904, pp- 93, pis. 11).—This report con-

tains brief statements regarding the work of the bureau and reviewing the agricul-

tural situation of the islands in general.

The introduction of live stock, principally cattle, is reported and work of the

Singalong or Manila and Batangas experiment stations, the Government rice farm at

Murcia, the San Ramon farm at Zamboanga, and the experimental college and experi-

ment station at Negros is briefly noted. The report further includes a discussion of

seed and plant introduction and soil and fiber investigations carried on, as well as of

various agricultural industries.

The crops mentioned in the report are cotton, hemp, sisal, coffee, rice, corn, castor

bean, cocoanuts, abaca, cacao, sugar cane, tobacco, and various fruits, vegetables, and

forage plants. Culture tests of alfalfa and clovers were, in general, not successful,

while velvet beans and soy beans made a most satisfactory growth. Sorghum,

teosinte, Kafir corn, and similar forage crops produced excellent yields.

Report of the department of agronomy for 1904, J. Wolfbauer (Ztschr.

Landw. Versuchsw. Oesterr., 8 (1905), No. 3, pp. 192-206).—A general report is given

on work conducted by the agricultural chemical experiment station at Vienna. The
different experiments in progress are described and some of the results obtained are

discussed.

Plowing and subsoiling to a depth of 27 cm. gave profitable returns as compared
with ] »lo\ving 15 cm. deep, but the increase in yield differed considerably with the

cn.ps grown and also on different plats. The results are considered due rather to

the mechanical improvement of the soil and a better conservation of soil moisture

than to a higher nitrification. A discussion is given of the process of nitrification

under field conditions and those obtaining in pot experiments.



NOTES

Arkansas University and Station.—The State legislature has made the following

appropriations for the experiment station: $9,000 for an agricultural building; 55,000

for a dairy building; $11,500 for salaries of agriculturist, assistanl agriculturist, hor-

ticulturist, assistant horticulturist, entomologist, veterinarian, farm foreman, and

dairy and live stock husbandman; $5,000 for maintenance of agricultural, horticul-

tural, and veterinary departments; $2,000 for student labor; and $3,000 foi -

lions. Frank I\ Hall, Fayetteville, and Dougald McMillan, Arkadelphia, have been

appointed members Of the governing board, vice J. C. Mitchell and <

'. C. Hamby,
retired. J. L. Hewitt has been appointed assistant horticulturist.

Connecticut State Station.—This station is erecting a two-story laboratory, covering

an area of about 1,500 sq. ft., to supplement it- present laboratory, which is much
overcrowded. It is expected that the building will he ready for occupancy early in

L906. I. A. Andrew resigned from the station staff .Inly 1 to take a position mi a

farm. I-'.. M. East, formerly assistant in plant breeding at tin- Illinois station, has

been appointed to the station staff and will devote himself to the study of selection

and breeding of corn.

Connecticut Storrs College and Station.—The State legislature has appropriated

$40,000 for current expenses for 2 years, S:5,()00 for investitrations in nutrition and

daily bacteriology, and $60,000 for the erection of a brick and stone dormitory to

accommodate 66 students. The enrolment in the summer school for teachers and

others in nature and country life subjects was 61.

Florida University and Station.— F. M. Stearns has been appointed foreman of gar-

dens and orchards, vice -I. II. Jefferies, resigned; B. II. Bridges, assistant chemist,

vice R. A. Lichtenthaeler, resigned; and A. II. Chain nan. assistanl in agriculture, vice

S. A. Robert, resigned. Mr. Jefferies goes to the North Carolina Station and

Mr. Robert into private business. C. F. Dawson, whoso resignation was previously

noted '
!•;. s. R., pi. p. l L39 1, has been elected consulting veterinarian to the station.

Georgia College and Station.— A movement was recently inaugurated looking to the

removal of the experiment station to Athens, the site of the State University and the

College of Agriculture and Mechanic Arts. This effort has met with decided oppo-

sition on the part of the citi/ens and authorities of Spalding County and the city of

Griffin, and a countermovement has been made to move the state College of Agri-

culture and Mechanic Arts from Athens to < irillin, to be Operated in close connection

with the experiment station ami entirely divorced from the university. Bills have

been introduced and are now pending in the general assembly of i teorgia looking to

the accomplishment of these ends. The title of the dairy department of the station

has been changed to that of department of animal industry. (
'. I.. Willoughby

remaining in charge. Tin- work of this department will be extended t<> include

experiments in feeding steers, and a barn for this purpose has been provided by

altering and adding t<» an abandoned tobacco-curing building.

Iowa Station.— V. R. Gardner has been added to the station staff in horticulture.

Louisiana Stations.— I'. L. Hutchinson, chemist in charge of t In- anal} sis "I fertili-

zers and feeding stuffs, has resigned to accept a position in this Department, and his

position has been filled by the appointment of J. E. Halligan. J. T. Felt has been

appointed assistant chemist.
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Maine University and Station.—Sanford C. Dinsmore, assistant chemist of the

station, resigned July 1 to accept a similar position at the Nevada Station, and John

B. Reed, for two years instructor in chemistry in the university, has been appointed

to succeed Mr. Dinsmore.

Maryland Station.—E. P. Walls, assistant in agronomy, has resigned^ and will take

up the study of medicine at Johns Hopkins University.

Michigan College.—U. P. Hedrick, professor of horticulture, has resigned to accept

the position of horticulturist at the New York State Station. Professor Hedrick

has been succeeded by S. W. Fletcher of Cornell University.

Mississippi College and Station.—At the beginning of the present college year the

dairy department of the college and station will occupy a new barn costing about

$6,000. The building is T-shaped, the upright being 40 by 60 ft., 2 stories high, and

tin- cross 240 by 35 ft., 1 story high. The former contains on the first floor a milk

room and a bath room with cement floors, an office and several feed rooms with

wood floors. The second story is devoted to storage for grain and roughage. The

stable contains 100 stalls for milch cows, 6 box stalls for calves, and 6 box stalls for

bulls. The stable floors are of cement and the stalls of brick to a height of about

6 ft. The framework and walls above the brick are of wood, mostly native pine.

Both feed and manure will be handled by means of trolleys, the latter being carried

by gravity to a manure shed some distance from the barn.

The summer school for teachers, held from June 20 to July 15, had an enrolment

of more than 200 teachers. The industrial courses included agriculture, horticul-

ture, nature study, school gardening, manual training, and drawing, and this feature

of the work was so popular with the teachers that they passed resolutions asking

that the school be held again next year.

Nebraska University and Station. —A. Keyser has been appointed assistant in agri-

cultural chemistry. C. W. Melick, former instructor in dairying, has been appointed

instructor in dairying at the Kansas Agricultural College. Provision has been made
by the regents of the university for improvements costing about 830,000. These will

include the erection of a new barn for pig feeding experiments, the rearrangement of

cattle feeding barns and sheds, and the construction of a sewer.

Nevada University and Station.—The station staff has recently completed a ten-day

tour through the eastern part of the State, where farmers' institutes were held at

various places. C. R. Fitzmaurice has resigned as assistant chemist of the station

and S. C. Dinsmore of the Maine Station has been appointed to take his place. N. E.

Wilson, vice-director and chemist of the station, has been appointed dean of the uni-

versity and consulting chemist to the station. S. B. Doten, station entomologist, has

resigned to become principal of the university high school. J. E. Stubbs, president

of the university and director of the station, has been given a year's leave of absence

in order that lie may rest and regain his health.

New Hampshire College.—Charles Brooks, formerly assistant in botany in the

University of Missouri, has been appointed instructor in botany.

New Jersey Stations.—Equipment has been provided for investigations in plant

nutrition in which the fertilizer requirements of soils will be studied with cereals and
leguminous plants.

North Carolina College.—F. C. Eeimer, formerly assistant horticulturist and botanist

at the University of Florida and the Florida Station, has been made assistant horti-

culturist at the college.

Oklahoma College and Station.—W. R. Wright, a graduate of the Michigan Agricul-

tural College, has been appointed assistant in bacteriology in the college and station,

succeeding J. F. Nicholson, who, as previously noted (E. S. P., 16, p. 1141), has
been made botanist and entomologist. C. E. Quinn, a graduate of the University of

Nebraska, has been appointed assistant in soils and crops in the college and station

during the leave of absence of L. A. Moorhouse. F. A. Hutto, principal of the school
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of agriculture and domestic economy, has resigned. I'.. II. Riley, formerly assistanl

in animal husbandry in the «•< •! I« ••_*« and station, has been appointed principal of the

school of agriculture and domestic economy in the college and assistanl in agricul-

ture in the station. ( !. II. Tourgee lias been relieved of Btation work and ie no

longer assistant in agriculture.

Pennsylvania College and Station.—Thomas I. Mail-, assistanl professor of animal

industry in the college, has been added to the Btation Btaff and placed in charge of

the work in animal industry. Robert E. Stallings, assistant in animal nutrition in

the station, has resigned toaccepl a position with the North Dakota Station. I . W.

Christensen, of the U. S. Department of Agriculture, who served lasl year as

ant in connectionwith the animal nutrition experiments, ha- been appointed assistanl

in agronomy and animal industry in the station. A. W. Clark, assistanl chemist,

resigned .Inly L9 to accepl a position in the New York state station. The division of

botany of the station has been discontinued.

Porto Rico Station.- I >. W. Barrett, entomologisl ami botanisl of the Btation, has

resigned to accept a position in the Office of Seed ami Plant Introduction of the

Bureau of Plant Industry of this Department.

Rhode Island Station.— In cooperation with the Bureau of Animal Industry of this

Department the station has begun experiments in breeding turkeys with ;( view to

controlling the so-called blackhead disease. George E. Adam-, assistant in agron-

omy at the station, has been made associate agronomist.

South Dakota Station.—The agronomy division of the station has been put under

the immediate supervision of the director, James \Y. Wilson. J. S. Cole, assistant

in agronomy in the college, has been made assistant in agriculture in the station.

An additional quarter section of land has been purchased recently by the State for

the agricultural department, making in all a total of 4S(V acres for agronomy and

live stock investigations. The first annual farmers' excursion to the college in June

was very successful.

Tennessee Station.—H. A. Morgan, director and zoologist and entomologist of the

station, has been appointed State entomologist and plant pathologist.

Texas College. - David F. Houston, president of the college, has been called to the

presidency of the state University, and has accepted.

Utah College and Station.—W. W. McLaughlin has been appointed irrigation engi-

neer; H. J. Frederick, veterinarian; E.G. Peterson, assistant entomologist; andC. W.
Porter, assistant chemist. Robert Stewart, assistant chemist of the station, ha- also

been made assistant professor of chemistry in the college. In compliance with a

law passed by the last legislature discontinuing the engineering courses in the col-

lege, the hoard has decided to take no more new students in engineering, hut provi-

sion has been made for those who have already entered to complete their course-.

Virginia College und Station.—The second annual meeting of the Virginia State

farmers' institute, held at Roanoke on July 1L\ 1.'!, and 14, was attendee! by over 500

farmer-. < >n the last day of the institute an excursion train was run t<> Blacksburg

for the purpose of visiting the college and station. Resolutions were adopted asking

the state legislature to appropriate $100,000 for the development of college and sta-

tion work.

Washington College.—The name of the Washington Agricultural College and School

of Science has been changed to State College of Washington. The courses of study

will remain the same as heretofore. ,1. J. P-rowne and S. (.. CoSgTOVe have been

appointed regents.

Wisconsin University and Station.—The following appointments have been made:

D. II. ( His, of the Kansas Agricultural ( Jollege, assistant professor of animal nutrition

and assistant to the dean; C. A. Ocock, of the University of Illinois, assistant in agri-

cultural engineering; J. G. Moore, assistant in horticulture: <b II. Benkendorf, assist-

ant in dairying; and E. R. Jones, assistant in soils.
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The last legislature passed an act requiring that all stallions used for breeding pur-

poses in the State be registered and licensed by the department of horse breeding of

the College of Agriculture, University of Wisconsin. The purport of the act is to

necessitate the standing of stallions for what they actually are as regards breeding,

and to weed out, so far as possible, sires that are notably unsound. It is expected

that the effect of this new law will he to encourage the use of sound, pure-bred, pedi-

greed sires and lead to the more general recording of eligible colts, while at the same

time discouraging the use of unsound, grade, "scrub," and crossbred sires. Theact

will take effect January 1. 1

(

.H)<>. Dr. A. S. Alexander has been placed in charge of

this department.

Domestic Science Work in Great Britain.— In Great Britain cookery and other

branches of domestic science are attracting a good deal of attention, and work along

these lines is encouraged through state and municipal aid, by the county councils,

board of education, and in other ways. A large new wing, recently added to the

Gloucestershire School of Domestic Science at Gloucester, was formally opened

April 8. The board of education holds regular examinations in cookery, the chem-

istry of food, and the theory and practice of teaching nutrition. The interest in

work along these lines is shown by the attention attracted by the sixteenth annual

cookery and food exposition, which was opened May 2 by the Duke of Connaught,

at the hall of the Royal Agricultural Society, Westminster. This exhibition was

largely educational, and courses of lectures and demonstrations of the preparation of

foods were given. A collection of ancient culinary implements, old cookery books,

etc., was exhibited. The prize list was liberal, and the competitions arranged for

army and navy cooks and for school children excited much interest.

Society of American Florists and Ornamental Horticulturists.—The twenty-first annual

meeting of this society was held in Washington, August 15 to 17, with about 3,000

delegates and visitors in attendance. Prof. B. T. Galloway, of this Department, gave

an illustrated lecture before the association in which lie described the work that the

Bureau of Plant Industry is doing along the lines of horticulture and agriculture in the

introduction of new fruits, trees, and plants, and in the fostering of public interest in

these subjects, both from an esthetic and industrial point of view. Miss Susan B.

Sipedescribedthe work of the Bureau of Plant Industry in encouraging civic improve-

ment and the teaching of horticulture in the public schools of Washington. Other

important papers presented at the meeting were Helps to Floriculture in the South

and Southwest, by R. Nicholson, and The Ideal Country Home for the Man with a

Long Head and a Short Purse, by Oglesby Paul. A number of essays on the Ideal

Employer were submitted in competition for cash prizes. The first prize on this

subject was won by S. S. Skidelsky. A committee of five was appointed by the

president of the society to investigate the feasibility of preparing a text-book of horti-

culture for dissemination by florists' clubs and report at the next meeting. Dayton,

Ohio, was selected as the place for the next annual meeting. The following officers

were elected: President, W. F. Kasting; vice-president, H. L. Altick; secretary, W. J.

Stewart. II. P>. Beatty was continued as treasurer.

Dunn County School of Agriculture.—A recent bulletin of this school announces sev-

eral lines of work which the school is prepared to do for the farmers of the country

free of charge. This work includes testing of milk and seeds; inoculation of clover

and other legumes; treatment of oats for smut and potatoes for scab; grafting of

apple trees; planning of roads, barns, silos, poultry and milk houses, water systems,

and drainage and sewage systems; selecting of pure-bred stock, and giving informa-
tion regarding feeds, stock, crops, diseases, insects, spraying, and other farm subjects.

District Agricultural Schools of Alabama.—By recent action of the boards of control

of the nine district agricultural schools of Alabama each boy in attendance at these

schools will be required henceforth to work at least 2 hours a week at the school



farm, and each girl will 1"- required to do practical work in floriculture and othei

kindred subjects.

Personal Mention.—General Roy Stone, the firsl chief of the Office of Road Inquiry

of this Departnienl and a distinguished veteran of the Civil War and the Spanish-

American War, died at his home in Mendham, near Morristown, V .1.. on August 7.

and was interred with full military honors at the Arlington National Cemetery on

August 10. He was 72 years of age.

• reneral Stone was a pioneer Leader in the movemenl for g I roads in the United

States. For many years previous to the establishment of the Office of Road [nquiry,

Genera] Stone lia<l been agitating the improvement of the countrj roads, and in his

home county In- succeeded in perfecting a system of roads which served as a practical

object lesson for the state of New Jersey and led to the building of a complete sj stem

of improved highways in that State, lie was largely instrumental in securing the

passage of the bill for the establishment of the Office of Road I nquiry in the Depart-

ment of Agriculture, and when the law went into effect he was appointed bj Secretary

Morton as a special agent in charge, organizing and directing the work. With a

limited appropriation, he « 1 i < 1 much to popularize the movement for g 1 roads, and

he inaugurated a system of object-lesson roads which greatly stimulated interest in

tin- subject. Many instructive publications were issued under his direction.

Eugene Risler, honorary director of the National Agricultural Institute of France,

died August 6 at the age of 77. 1 1 is early agricultural studies were carried on at

Grignon and Versaille in France and at Hohenheim and Regenwald in Germany,

following which he traveled extensively, studying the agricultural condition- and

practices in various countries. He became a frequent contributor to the French

agricultural press, his first articles setting forth his observations on agriculture in

the countries he visited. In 1856 he secured an estate of aboul 200 acre- n< ar Nyon

in Switzerland and established there at his own expense the first Swiss agricultural

experiment station. When the National Agricultural Institute was reestablished at

Paris in 1876 Risler was made professor of comparative agriculture, and in 1879 he

succeeded Tisserand, who had been appointed director of agriculture in the agricul-

tural ministry, as director of the institute, a position which he held until his retire-

ment in 1901. Among his numerous agricultural publications is his well-known

treatise on agricultural geology, consisting of 4 volumes. A quite full account of

his life by II. Hitier is given in No. 34 of the current volume of the Journal d' Agri-

culture Pratique, to the columns of which he contributed frequently ever since -

W. II. Beal, of this Office, J. T. Willard, of Kansas, L. II. Smith, of Illinois, and

W. L. Jepson, of California, were delegates to the International Congress of Agricul-

tural Education at Liege, Belgium, July 28 and 29. The congress was well attended.

about 150 delegates, representing 12 countries, being present. An international com-

mittee was appointed to give continuity to the work of the congress, I>r. A. C. True.

YV. II. Beal and L. H. Smith being the American representatives on this committee.

A. r>. Graham, who as superintendent of Springfield Township Schools, Clark

County. Ohio, has for a number of year- been active in promoting agricultural

education in the public schools, has been placed in charge ot a newly organized

department of agricultural extension in the Ohio State University. One of the fea-

tures of the extension work to be undertaken will be the publication at regular

periods of bulletins relating to the extension of agriculture in the rural schools.

John A. Widtsoe, who recently retired from the directorship of the Utah station,

has become director of the agricultural department of Brigham Young University at

Provo, Utah. For three or four years past the church Bchools have been giving

attention to the teaching of elementary agriculture, and there is considerable demand

for that kind of instruction at Brigham Young University. It is proposed to

4393—No. 1—05 8
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strengthen this branch of the work at the university so far as funds at its disposal

will permit.

Nature states that among the honors recently conferred by King Edward VII upon

theoccasi E his birthday was that of ('. M. <-. (Companion of the Order of St.

.Michael) upon James W. Robertson, late commissioner of agriculture and dairying

of tin- 1 dominion <>f ( lanada.

William II. Kelley, chi.f veterinarian of the New York State department of agri-

culture, was a delegate for the United Stat.- to the International Veterinary Congress

held at Budapest, Hungary, September '> to 9.

Miscellaneous.—The tirst annual meetingpf the I ndiahoma Farmers' Union, includ-

ing nienihers from the Indian and Oklahoma Territories, was held at Tishomingo,

I. T., .Inly L8-21. The programme included addresses by J. A. Bonsteel and W. J.

Spillman, of this Department; .1. B.Thoburn, secretary of the Oklahoma Board of Agri-

culture, and I'. G. Holden, professor of agronomy at the Iowa Agricultural College.

The Idaho Industrial Institute at Weiser, Ida., has recently erected and equipped

a dairy building to handle the milk from a dairy of 40 cows, and is constructing a

reservoir for irrigation purposes which will cost about So, 000.

The last report of the Royal Botanic Gardens at Peradeniya, Ceylon, advocates

the establishment of a cotton experiment station in the dry region of north-central

Ceylon, to he supplied with water from irrigation tanks. The soil is said to be

excellentand the locality well suited to Sea Island cotton. The establishment of

such a station is pronounced of primary importance.

Two numbers have been received of the Kansas Agricultural Review, a monthly

magazine published by the students of the Kansas Agricultural College and devoted

to agricultural education, college news, and notes concerning the alumni of the insti-

tution.

According to a recent note in Science, an agricultural conference was held at Aber-

ystwyth, Wales, the third week in June, to aid in extending and developing the

work of the agricultural department of the University College of Wales. The college

is now receiving from the board of agriculture S4,000 for its agricultural department,

$1,000 for a new farm opened on the day of the conference, and one-sixth of the

"residue grant" to the County Councils for the counties connected with it. The
County Councils were asked to appoint delegates to another conference to be held

in ( October to consider details of a scheme of organization for the agricultural depart-

ment of the college.

o
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Among the presidential addresses at the South African meeting of

the British Association the pasl summer was our on irrigation, which

is especially worthy of note on account of its treatment of the larger

irrigation problems of the world. It brought together, furthermore, a

large amount of information regarding the prominent features and

conditions of irrigation in the principal irrigated countries. The
address was delivered before the section for engineering by Sir C. Scott

Moncrieff, president of the section. The speaker was competent to

discuss the subject from his extended experience in the principal

irrigated countries, and the study he has made of it from an economic

as well as an engineering standpoint.

The paper served to show anew the enormous proportions which

irrigation has attained, and the scientific basis which it has been placed

upon in some of the countries of the Old World. It brought out in a

rather striking way the similarity between the problems which are

occupying special attention in other countries and those which are

uppermost in this country, such as the pumping of water, utilization

of artesian wells and of small reservoirs, the necessity for drainage as

an accompaniment of irrigation, and the basis of payment for water.

It also gave some striking illustrations of the colonization in India and

elsewhere of vast tracts of country which, previous to the installation

of irrigation works, were desert wastes.

/The speaker characterized the irrigation in India and Egypt as being

on the largest scale, that of Italy as having the most highly finished

works and careful water distribution, and that of America as exhibit-

ing rapid progress and bold engineering. ** It is in India that irriga-

tion on the largest scale is to be found," the Great Plains of northern

India being peculiarly well adapted to it. and the teeming population

absolutely dependent upon it for maintenance. A- shown by the

recent report of an irrigation commission, there are now under irriga-

tion in that country something over forty-four million acres, or ten

times the area at present irrigated in this country.

The greatest of its canals, discharging from 3,000 to 10,500 cubic

feet of water per second, was built to carry water into a tract entirely

desert and unpopulated. It was opened in L892 and enlarged, and ten
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years later was irrigating 1,829,000 acres, supporting a population of

eight hundred thousand inhabitants, who were brought there from more

congested parts of India. The Ganges (anal, opened in 1854, "at a

time when there was not a mile of railway and hardly a steam engine

within a thousand miles." has a length of nearly ten thousand miles,

including distributing canals. Supplemented by the lowTer canal,

drawn from the same river, it irrigates 1,700,000 acres annually.

A very bold and successful piece of irrigation engineering in south-

ern India, which was completed a few years ago, diverts the waters of

the Periyar River through the mountains to the plains on the other

side. The river formerly descended to the sea on the west coast,

where its waters could not be utilized, and large expenditures were

required periodically to control its furious floods. A dam was built

across its course and a tunnel made through the mountains, enabling

the reservoir to be discharged into a system of canals to the east and

applied to the irrigation of a vast area much in need of water.

In the state of Mysore a reservoir is now under construction which

closes a valley containing over two thousand square miles by means of

a masonry dam 142 feet high. The reservoir thus formed will contain

30,000 million cubic feet of water when filled, which, however, will

rarely occur, the reason for the height of the dam being an engineer-

ing one rather than the need of ordinarily impounding such an

enormous volume of water.

Perhaps there are no more familiar examples of the wonders

wrought l;ry irrigation than those furnished by Egypt, but to the la}'-

man Mr. Moncrieff's statement that purel}T agricultural land near

Cairo, where the average rainfall is only 1.4 inches, is sold as high

as $750 an acre is a revelation of the value which irrigation has placed

upon these desert lands.

Here, it will be remembered, is the great Assuan Dam, six hundred

miles belowT Cairo. This dam holds up a depth of sixty-six feet of

water, forming a lake of more than one hundred miles in length,

extending up the Nile Valley, and containing 38,000 million cubic feet

of water. The chief object of this great reservoir is to enable peren-

nial irrigation to be substituted in upper Egypt in place of the basin

system of watering the land through the Nile flood only—that is, to

enable two crops to be grown every year instead of one, and cotton

and sugar cane to take the place of wheat and barley. It is expected

that these works on the Nile will be finished in 1908. There will then

have been spent on the great dam at Assuan, the minor one at Assuit,

and the new canals of distribution in upper Egypt about £6,500,000,

or approximately $31,525,000.

Not only will this undertaking have a far-reaching effect upon the

agriculture of the country, the methods of cropping, and the handling
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of water, imt it Is calculated that it will increase the land rental by
over $13,000,< and its sale value by upward of $130,000,000.

Hut in spite of these large enterprises, wells and small reservoirs are

employed t<> a large extent in some countries, and have the advantage

of placing the control of the water in the hand- of the farmer. It was
stated that about thirteen million acres, or 30 per cent of the lands

irrigated in India, are watered by wells. Small reservoirs are also

very numerous. In the native state of Mysore there are about forty

thousand irrigation reservoirs, or practically three to every four

square miles, and in southern India no less than ninety thousand of

these small reservoirs are recorded.

The large volume of water required to be stored for an acre of land

is often a matter of surprise to those who have not given the subject

attention. Mr. Moncrieff stated that in India the storage of a million

cubic feet of water does not suffice for more than six or eight acres of

rice, while about one-third as much would be required for wheat. He
speaks of districts so flat that to store water enough to irrigate an acre

requires the drowning of more than an equal area: but as the irrigated

acre yields eight or ten times as much as the unirrigated one. the idea

is not as impractical as would at first appeal-. After the storage reser-

voir has been emptied it is often possible to raise a good crop on the

saturated bed.

Improvement in the means of raising water is one of the most im-

portant of recent developments in irrigation. Measured by value,

nearly one-tenth of the irrigated products of this country are now
grown with water lifted by pumps. In the rice districts of Louisiana

one-fourth of the outlay in growing a crop is for pumping; and man-
ifestly the efficiency of the pumping machinery employed, which has

been found in our own investigations to vary all the way from 5 to 82

per cent, has much to do with the profits of farming.

The centrifugal pump is rapidly coming into use in connection with

irrigation, and is being extensively installed in this country where

pumping is required. It is interesting to learn that these pumps are

taking the place of the primitive shadoof, which has been forages the

method employed for raising water alone- the Nile. As the cotton and

sugarcane crops in that country yield from $30 to $40 an acre, or

even $50, the well to do farmer can afford a centrifugal pump run by
steam power. There are now many hundreds of these pumps, fixed

or portable, working on tin 4 Nile banks of Egypt.

Mr. Moncrieff was very strongly of the opinion that irrigation

should be accompanied by drainage, a view which is coming to be

widely held in this country. Speaking specifically upon the subject,

he said: " In the great irrigation systems which I have been describ-

ing, for a long time little or no attention was paid to drainage. It
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was taken for granted that the water would be absorbed or evaporated,

and get away somehow without doing any harm. This may hold good

for high-lying lands, but alongside of these are low-lying lands into

which the irrigation water from above will percolate and produce

water logging and marsh."

This is exactly what has happened in many places in our own country,

rendering land practically useless and often causing it to be abandoned

for cultivation. Where the evil has not progressed so far as this,

alkali has taken possession of vast tracts of land, greatly restricting

its value and the uses to which it can be put, and even rendering it

unfit for any crops.

The speaker advised that the drainage canal should be constructed

along with the irrigation canal, and he quoted no less an authority than

Sir W. Willcocks in support of this. The latter states that the capacity

of the drain should be one-third of that of the canal.
4i The two should

be kept carefully apart—the canal following the ridges, the drain fol-

lowing the hollows of the country, and one in no case obstructing the

other. This subject of drainage early occupied the attention of the

English engineers in Egypt. In the last twenty years many hundred

miles of drains have been excavated, some as large as fifty feet width of

bed and ten feet deep."

A survey like the above shows that in this country we are, relatively

speaking, only at the beginning of irrigation development. A large

proportion of our first efforts have been little more than temporary

makeshifts, and have lacked that degree of stability and permanency

which characterizes the works of the Old World and which is so

important when we consider the dependence of arid agriculture upon

irrigation. This dependence is not temporary, as are some conditions

of agriculture, but is to be reckoned with as a permanent requirement

of farming. Mr. Moncrieff, while mentioning some of our larger and

better works, comments upon them as a whole as "often rude and of

a temporary nature, the extensive use of timber striking a foreigner

from the Old World." He also refers to the lack of a weli-devised

scheme of water control, such as exists in Italy and elsewr here.

It required time, of course, to convince capital of the possibilities of

irrigated agriculture and to bring about a faith which warranted more
permanent works; and as the experiments had all to be made by private

enterprise the surprise is not at the imperfect character of these works,

but at the public spirit and enterprise which have made some of our larger

and more difficult works possible. Sir W. Willcocks has said that "if

private enterprise can not succeed in irrigation works of magnitude in

America, it will surely not succeed in any other country in the world."

Our progress now. both in the development work and the investi-

gation of irrigation problems, is in line with that in other countries.
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as judged by the above survey. With the Federal Government sup-

plementing private enterprise in the construction of large projects

and carrying <»m extensive investigations upon the use and economy of

water, this important branch of agricultural development i- placed

upon a rational and intelligent basis which will make for greater per-

manency and stability.

Elsewhere in tin- issue a brief account is given <>r the meeting of the

National Association of Agricultural Implement and Vehicle Manu-

facturers. This association holds annual meetings, and this year met

at Niagara Falls the last of September. It represents interests which

stand very close to agriculture, and the present development of

instruction and experimentation in farm mechanics make- it- deliber-

ations a matter of special interest.

The development of agricultural implements and machinery has

been very closely connected with our agricultural development and

the increasing economy of production. It i- calculated that in L830

over three hours of labor were employed in growing a bushel of wheat,

while in L896 the labor aggregated only ten minutes: in L850 the labor

represented in a bushel of corn was four and one-half hours, while in

ls«>4 it had been reduced to about forty minute-. A- compared with

the cost of production in 1830-50, modern machinery now growscrops

for less than half, although operated by men who receive twice the

wages paid formerly. Furthermore, the general quality of the product

is better and it is handled in a more cleanly manner.

The American farmer buys annualh one hundred million dollars'

worth of farm implements and machinery, and the total assessed value

of this portion of his equipment is $761,261,000. This is a vast

Investment, upon which he should realize good returns through being

able to select implements which meet all the requirements for which

they were purchased, and to secure the highest possible efficiency.

The introduction of power upon the farm is steadily increasing, and
among the latest sources of power for this purpose alcohol is com-

manding wide attention. This material is already coming into use in

Europe, where its application to a great variety of purposes in reduc-

ing hand labor and eliminating drudgery has been demonstrated. It-

convenience, safety, and cleanliness commend it. and especially the

possibility of its cheap production upon the farm. Alcohol motors

have been perfected and machinery for distilling improved, and the

German Government has encouraged the industry by removing the

tax.'- from the product used for technical purposes. It is reported

that raw alcohol is produced in that eountn from potatoes for 13 cents

a gallon by processes so simple as to be within the reach of farmer.-.

Already there is demand in this country for the removal of the taxes
from alcohol used for technical purposes, the presenl revenue amount-
ing to nearly fourteen times the cost of manufacture.
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There i.s believed to be a wide field of usefulness open to the agri-

cultural colleges and experiment stations and the National Department

of Agriculture in connection with instruction and experimentation

upon farm machinery and the application and economy of power.

The results will be of substantial aid to both the farmers and the

implement manufacturers. The men now employed by the manu-

facturers in designing and experimentation were often trained for

something else, as there have been no schools for training men in

agricultural mechanics; hence these men are often lacking in their

knowledge of agricultural affairs, and this affects the efficiency of the

experimental departments upon which the implement manufacturers

have to rely to a large extent.

Alread\T the experiment stations have been able to call attention to

defects which manufacturers were glad to remedy, and to make sug-

gestions for needed devices which would render the use of the machin-

ery more efficient. The corn planter, which is still in a developmental

state, furnishes illustrations of this, as does also the corn harvester.

Resolutions commending the work of the experiment stations and the

Department in this line, and indorsing the teaching of farm mechanics

at the agricultural colleges, were unanimously adopted by the associa-

tion, which pledged to these undertakings its cordial cooperation and

support.



RECENT WORK I\ AGRICULTURAL SCIENCE.

AGRICULTURAL CHEMISTRY.

Formation of oceanic salt deposits, .1. II. van't Hon [Zur BUdung der ozeani-

dchen Salzablagerungen. Brunswick: Vieweg & Son, 1905, /•/>. 17 85, figs. 34; rev. in

Nature [London], ?/
I 1905), No. 1848, pp. 508, 509).—This is the firsl instalmenl of

a collection into one publication of the results of the well-known investigations of the

author and his collaborators on the formation of double salts, the principal objecl of

which was to study the problem of the formation of natural salt beds.

"The experimental basis of the work is the determination of the solubility, at

certain temperatures, of the common salts of the sea, in water and in solutions of

each other. With the information so obtained.it is possible to follow exactly the

crystallization of a solution containing all these salts, as it gradually loses water by

evaporation at the temperature of the experiment. The temperature most used is

25° C, which is fairly representative of the temperature of sea water evaporating in

Bait gardens, such as those of Hyeres or Cadi/ in summer.
" When average sea water has been evaporate. 1 down to the point at which chlorid

of sodium begins to crystallize, the liquor contains (in molecular proportions LOO

Nad. 2.2 KC1. 7.8 MgCl2 , 3.8 MgS04 ; and this mixture of salts is associated with,

roughly, 1,000 molecules 11J> (exactly 1,064). On allowing this liquor to evaporate

at25°C, the crystallization follows a definite route, which can be traced exactly

and without difficulty on one of those marvellous charts representing the march oi

physical and chemical phenomena with which the resourceful inventiveness of van't

11 off has familiarized us.

" The crystallization takes place in four acts corresponding to the regions in the

chart.

"(1) Rock salt: Separation of chlorid of sodium in great abundance. Of the LOO

NaCl present when crystallization began, only 4.»> NaCl remains dissolved; the

remainder. 95.4 NaCl, has been deposited.

2 Kieserite region: Separation of chlorid of Bodium, sulphate of magnesium,
and kaimt (MgS04 . KCI. 3H20). The salt separated in this act consists of 4.42 NaCl,

2.02 KC1, and 3.07 MgS04 ; or, 4.42 NaCl, 1.05 MgS04 , and 2.02 kamit.

( 'arnalhte region: Separation of chlorid of sodium, cai nallite ( KMgt !ls. 61 1 < '
.

and kieserite
| MgSt >,. II, < )), and the amounts separated are 0.03 Nat '1. i». I carnalhte.

and (I.:
1

..") kieserite.

"(4) Final liquor: What remains solidifies to 0.15 NaCl. 7.0L' MgCl* (bischofite),

".us carnallite, and ::n kieserite."

A technical method for the determination of free phosphoric acid in super-

phosphates, Gerhardt i Chem. Tig., 29 {1905), No. 14, pp. 178, 179).—The method

proposed is a- follows: shake 20 gm. of the superphosphate mixed with 1 gm. ol

terrocyanid oi potassium dissolved in a little water for \ hour in 1 liter of water and

filter; add a known weight ol calcium carbonate to loo <v. of the filtered solution

and stir lor \ hour: remove the excess oi calcium carbonate by ans of a quick

filter, wash a little, dry, burn, ignite carefully, and weigh. The difference between

the calcium carbonate used and that thus obtained furnishes a mean- ol calculating

the free phosphoric acid.

7:}2S-Nn. i>— or) 2 111
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( rood results may be obtained by determining carbon dioxid by meansof a Scheibler

apparatus, or by dissolving the unused carbonate in hydrochloric acid and titrating

with sodium hydroxid solution, using methyl orange as indicator. The solubility of

the carbonate and the presence of iron and aluminum are the chief sources of error

in the method.

A technical method for determining free phosphoric acid in superphos-

phates, R. Zogkler ( Chem. Ztg., ?9 {1905), Nos. 17, p. 226; 25, p. 338).—The author

believes Gerhardt's method to be unreliable, and considers the alcohol method

simpler and safer.

Tables for reckoning the composition of ammoniated superphosphates,

Gerhardt (Chem. Ztg., 29 (1905), No. 15, p. 194).—Tables are given which show

amounts of ammonium sulphite and superphosphate of different grades which must

be used in order to obtain mixtures containing desired percentages of nitrogen and

phosphoric acid.

Analysis of compounds containing nitrogen in union with nitrogen by
means of Kjeldahl's method, C. Flamand and B. Prager (Ber. Deut. Chem. Gesell.,

38 (1905), pp. 559, 560; abs. in Jour. diem. Soc. [London'], 88 (1905), No. 509, II, p.

201).— "Kjeldahl's method is applicable to azo-, azoxy-, and hydrazo-compounds

which have been subjected to the following preliminary treatment: 0.15-0.2 gm. of

the substance to be analyzed is mixed with 10 cc. of alcohol, 0.5-1 gm. of zinc dust,

and 2-5 cc. of concentrated hydrochloric acid of sp. gr. 1.19, and heated until decolor-

ization takes place. Ten cubic centimeters of concentrated sulphuric acid and 0.5

gm. of crystalline copper sulphate are then added and the mixture heated until

white fumes are evolved. After addition of 6 gm. of powdered potassium sulphate,

the liquid is heated until it becomes clear and light green. This method does not

give accurate results with phenylhydrazin, benzylidenephenylhydrazin, and formazyl

compounds."

The gravimetric determination of nitric acid by means of nitron according

to Busch, A. Gutbier (Ztschr. Arigew. Chem., 18 (1905), No. 13, pp. 494-499).—The
author reports a series of tests of the accuracy of Busch's method (E. S. R., 16, p. 945)

under various conditions, especially solubility of the nitron and the nitron precipi-

tate in water. The form of the method which he recommends and with which he

obtained very accurate results is as follows:

Dissolve 0.1 to 0.15 gm. of potassium nitrate, or a corresponding amount of the

other material to be tested, in 80 cc. of water in a beaker covered with a watch glass,

add 12 to 15 drops of dilute sulphuric acid, and bring to boiling temperature; remove
the flame and add to the hot solution 12 to 15 cc. of a 10 per cent solution of nitron

in 5 per cent acetic acid; stir the mixture and allow to stand for h, to | hour, during

which time the nitron nitrate will crystallize out. When the solution has attained

room temperature place the beaker in ice water and alter 1 to 1£ hours collect the

precipitate on a weighed Neubauer crucible by decantation of the mother solution,

using gentle suction, wash with 10 to 12 cc. of water at 0° C, dry, and weigh.

The qualitative determination of nitric acid by means of the diphenyla-
min reaction, G. Frerichs (Arch. Pharm., 243 (1905), p. 80; abs. in Chem. CentbL,

1905, I, No. 13, p. 957).—The author calls attention to the fact that this reaction is

interfered with by the presence of a number of substances, such as ferric salts, chro-

mates, etc., and he describes a method of treatment with ether and sulphurous acid

solution which overcomes some of these difficulties.

On Frerichs' method of determining nitric acid in water, Utz (Chem. Ztg.,

29 (1905), No. 14, pp. 177, 178).—This method (E. S. R., 14, p. 940) was compared
with favorable results with those of Schulze-Tiemann and Mayrhofer.
A new method for determining ammonia, A. Trillat and Tlrchet (Bui. Soc.

Chim. Paris, 3. ser., 33 (1905), No. 6, pp. 304-308; Compt. Rend. Acad. Sci. [Paris],

140 (1905), pp. 374-377; abs. in Chem. CentbL, 1905, 1, No. 11, p. 832).—This method,
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which is claimed to be superior to the ordinary Nessler method, is based upon the

fact that when 3 'Imp- of ;i in per cent potassium iodid solution an. I 2 drops of a eat-

arated alkali hypochlorite solution air added to 20 to 30 cc. <>t' water containing

ammonia, a black coloration is produced which can be easil} compared with stand-

ard s«>]ut i' >ii> as in the Nessler test.

Application of the nitrogen iodid reaction in determining- ammonia in pot-

able waters, A. Trillat and Ti ri mi /.'"/. Soc. 'him. Paris, 8. ser., 88
I 1906 . Vb.

'/,
i>i>.

808-810 1.— A series of tests of the above described method on samples of watei

from different Bources are reported.

On a new method of determining- ammonia in ammoniacal salts applicable

to the study of potable waters, A. •Trillat and Ti rchei {Ann. Inst. Pasteur, 19

[1905), No. t, pp. 959-265).—A summary of the article by the same authors noted

above.

On the physico-chemical analysis of cultivated soils, II. Lagatu {Compt.

Rend. Acad. Sfci. [Paris], 140 {1905), No. /<>. pp. 669-672, fig. t).—A uniform graphic

method of representing the results of physico-chemical analysis is described and its

applications briefly explained, (See also E. S. R., in. p. 751

Determination of sulphur and phosphoric acid in foods, feces, and urine,

\Y. L. Dubois {Jour. Am,r. Chem. Soc, /;
I 1905), X". 6, pp. : A note on

tin- calorimetric methods followed at the Bureau of Chemistry of this Department,

particularly that of Neumann ami Meinertz.a For earlier notes on the same subject

see E. s. K., in, p. 539.

The analysis of wheat and flour for commercial purposes, II. Snyder
i Reprinted from h),;. :>. Tnternat Cong. Aji/>. ('hem., Berlin, 1903, Sect. 6, ml. .;. /,/,. //,

pis. 2).—The moisture content, acidity, total ami alcohol-soluble nitrogen, the power

to absorb water, microscopical characteristics, ami other factors of value in determining

the quality of Hour are discussed, and methods of carrying out some of the determi-

nations are described.

According to the author, ••while no large amount of chemical work has yet been

done in the way of testing wheat ami flour for commercial purposes, the results which

have been secured are sufficient to show that the milling of wheat is as capable of

chemical control as is the sugar or any other industry."

The separation of proteids, II.
(

'. Haslam (.J>>nr. Physiol., 82
I 1905), Nos. 8-4,

/'/>. 967-298).—On the basis of experimental evidence the author proposes method-,

regarded as exact, foi the separation of proteids by precipitation, on,, of which is

dependent upon repeated precipitation and constant volume until the organic nitrate

in the filtrate is constant in quantity, and another a method of fractional precipita-

tion different from that of Pick.

••The application of these methods to pmteids of serum ami the digestive mixture

shows that the various procedures (crystallization excepted) of previous authors in

dealing with these complicated mixtures are quite inadequate to produce pure -ui>-

irtances. ASbumoses have been completely separated from peptones and other bodies

<>n this separation is based a method of estimating total mixed albumoses. Primary

albumoses are shown to consist of at least three substances: Hetero-albumose,

mproto-altmniose. ^-proto-albumose."

The author states that "a particular proteid (orgroupof proteids) being precipi-

tated, carries down with it large quantities ol other proteids ami also other sub-

stances, while large quantities of the proteid desired to he precipitated remain in

the filtrate." It is snooted that "the best explanation oJ the tenacity with which

these bodies cling to each other is to he found in the supposition that there is Borne

>ort of loose chemical combination among them. This hypothesis would also explain

the fact that once a complete separation has been effected, if the products are art i-

Ztschr, Physiol. Chem., 43 (1904), p. ;I7.
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ficially mixed again, a second separation is not so difficult. It is also in harmony

with our general knowledge of the chemical condition of the living organism.

"When the chemical equilibrium of such a system of proteids in loose combina-

tion is upset by the addition of a precipitant, only a partial separation is effected,

some of the soluble proteids going into the precipitate and some of the insoluble

remaining in the nitrate, the loose combination in these two cases being maintained.

It is only by extensive and exact methods such as I have described that we can hope

to effect the isolation of such bodies."

Simple proteids and their cleavage by ferments, A. Kossel and Da kin

(Munchen. Med,. Wchnschr., 51 (1904), No. 13, p. 545; abs. in Hyg. Rundschau, 15

(1905), No. 9, pp. 451, 452).—-The simplest known proteid, according to the authors,

is salmin, which gives 5 cleavage products, namely, ct-pyrrolidin-carbonic acid, serin,

amino-valeric acid, urea, and diamino-valeric acid or ornithin. Data are given regard-

ing the cleavage products obtained by the action of erepsin on clupein, and the

structure of proteids is discussed.

Investigations on the vegetable proteids, T. B. Osborne (Connecticut State

Sta. Rpt. 1904, pi- 5, pp. 457-459).—This is a brief summary of investigations which

have been or are to be published in full in the American Journal of Physiology. The

subjects investigated are as follows: The alcohol-soluble protein substances of wheat

flour, the separation and purification of protein substances, the solubility of globulin

in salt solutions, and the protein constituents of the castor-oil bean.

Detection of cotton-seed oil in lard, L. M. Tolman ( U. S. Dept. Agr. Yearbook

1904, PP- 359-362, pis. 4).—The author points out the difficulty of detecting lard

adulterants and the failure of ordinary tests for cotton-seed oil, and describes Bomer's

test, which has been found successful in detecting cotton-seed oil in lard. This test

depends upon the fact that phytosterol is present in vegetable fats but not in animal

fats. While lard from hogs fed cotton-seed meal gave the usual color tests that

wrould be given byproducts containing added cotton -seed oil, no phytosterol was

present. Phytosterol may be identified by the form of the crystals or by the melting

point of the acetate.

Investigations on the Gottlieb method of determining fat in milk, M. Sieg-

feld and W. Rosenbaum (Milclue. Zentbl., 1 (1905), No. 6, pp. 244-248).—Compara-

tive tests of the Adams, Gottlieb, and Gerber methods are reported. The results by

the 3 methods agreed closely on skim milk and whey. With buttermilk, however,

the results by the Adams method were usually about 0.1 per cent lower than by the

Gottlieb method. The substance insoluble in ether obtained in the Gottlieb method

while not identical with lecithin is believed to be derived from that substance by

oxidation during drying.

Studies on the possible saponification of fat by concentrated ammonia in

the Gottlieb-Rose method, A. Burr
(
Milchw. Zentbl, 1 ( 1905) , No. 6, pp. $48-250) .—

The results of the experiments reported indicate that ammonia does not cause a

saponification of the fat in the determination of fat in milk by the Gottlieb-Rose

method.

The identification of artificial coloring matter in fat, H, Sprinkmever and

H. Wagner (Ztschr. Untersuch. Nahr. u. Genussmll , 9 (1905), No. 10, pp. 598, 599).—

In the method described 10 gm. of melted fat is shaken with 10 cc. of petroleum

ether. Fifteen cc. of glacial acetic acid is then added and the mixture thoroughly

shaken and allowed to stand. Added coloring matter is indicated by the yellow or

pink color of the lower layer of the liquid.

A new automatic pipette, Greiner and Friedrichs (Ztschr. Angew. ("hem.. IS

(1905), No. 12, p. 465, Jigs. 2).

Standard methods of sampling: A review with some suggestions, M. L.

Griffin (Jour. Soc. Chem. Indus., 24 (1905), No. 4.. pp. 183-185).—A review.
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The sampling- of fertilizers, L. Grandeau {Jour. Agr. Prat., n. ser., 9 I 1905),

No8. 17, pp. 583, 534 i. A brief discussion of general conditions and precautions to be

observed in sampling, with directions for sampling fertilizers of different kind- and

physical condition.

METEOROLOGY WATER.

The Weather Bureau and the homeseeker, L. L. Wells
I
U. 8. Dept. Agr. Year-

book 1904, pp. S5SS58).—This article discusses the history and causes of movements

of population in the United States and explains how the climate and crop Bervice of

the Weather Bureau may aid the homeseeker in determining whether the proposed

change will be advantageous and in making plans to meel the ne\* conditions and to

turn i hem to his profit.

Meteorological observations. W. T. Ellis, R. Robertson, W. 8. Blair, 5. \

Bedford, A. Mackay, .and T. A. Sharpe
l Canada Expt. FarmsRpts. 1904,pp. 17, 18,

318-816, 358, 854, 362, /<>'>, 452, 485).—Summaries arc given of observations on

temperature, precipitation, etc., during L904, al Central Experimental Farm, Ottawa;

Nappan, Nova Scotia; Brandon, Manitoba; Indian Head, Northwest Territories; and

Agassiz, British ( lolumbia.

Weather report, 1904, at the Ontario Agricultural College, Guelph, J. B.

Reynolds {Ann. Rpt. Ontario Agr. Col. and Expt. Farm, SO {1904), pp. 32, 38).—A
monthly summary for 1904 is given of observations at Guelph on temperature and

precipitation. A summary is also given of mean temperatures, dates of first and last

frosts for the 6 years 1899-1904. The general character of theweatherof the year

1904, which was marked by large departures from the normal both in temperature

and in precipitation, is briefly discussed.

Semi-annual bulletin of the Colorado College observatory containing the

annual meteorological summary for 1904 {Colo. Col. Studies, ll {1905), Sci. Ser.

Nas. 39-41, /'/' 117-190, pi. lifigs. ?).—This bulletin contains an article by F. II.

Loud on meteorological statistics, including notes on building, equipment, and

exposure of instruments, and daily records and monthly summaries of meteorological

observations; notes on meteorological topics by V. II. Loud, including discussions of

topography, diurnal change of atmospheric conditions, the cold wind of < October 24,

and tables and charts relative to wind direction and movement, times of sunrise and

Bunset, etc.; and a paper on The Evolution of the Snow Crystal, by J. C. Shedd.

Meteorological observations, 1903-4, J. G. II.wky and I >. II. Elling i Kansas

Bta. Bui. 128, pp. 286-290).—A summary is given by 1.0-day periods of observations

at Fort Hays, Kans., on temperature, precipitation, cloudiness, prevailing winds,

and general soil and climatic conditions during the period from .March 1, 1903, to

December 31, L904.

Meteorological observations, .1. E. Ostrander, Gr. W. Latch, and C. II. Cn \i>-

\\ i. k {Massachusetts Sta. Mi. BuU. 197, 198, pp. $ each).—Summaries of observations

at Amherst. Ma—., on pressure, temperature, humidity, precipitation, wind, sun-

shine, cloudiness, and casual phenomena during May and June, 1905, The data are

briefly discussed in a general note on the weather of each month.

The weather during the agricultural year, 1903-4. V. I. Brodie {Jour. Roy.

Agr. Soc. England, <;.'<
I 1904), />/> 381-892).—A general discussion of the weather of

Ghneat Britain and Ireland during the winter of 1903-4, and the spring, summer, and

autumn of L904, with tabulated data relating to temperature, rainfall, and sunshine

during the period.

Rainfall in southern Rhodesia during December, 1904, and January and
February, 1905 i Rhodesian Agr. Jour., .- i 1905), No. /. />/>. 157-159).—The rainfall

at 4.; stations during this period is recorded.

Meteorological observations of Victor and Camille Chandon of Montdidier,

II. Duchaussoy {Mem Soc. Linn. X<>r<i France, n [190S-4) t pp. 25-221).—Continuous
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observations during 86 years, 1784-1869, are summarized. Data are recorded for

pressure, temperature, rainfall, evaporation, casual phenomena, and phenologieal

observations.

On the organization and conducting- of meteorological observations, F. W.

Toussaint (Fiihling's Landw. Ztg., 54 I 1905), No. 9, pp. 303-312).—A general discus-

sion of this subject.

Islands for weather forecasting purposes, W. J. S. Lockyer {Nature [London],

: : 1905), No. 1857, pp. Ill, 112, figs. 2).—The importance of meteorological stations

on islands in the course of the rain-bearing winds of a country is explained, and the

desirability of closer cooperation between the meteorological services of different

countries is pointed out.

The regime of rainfall and of rain-bearing winds, M. Chassant (Ann. Ecole

Nat. Agr. Montpellier, n. ser., 4 {1905), Xo. 4, pp- 291-326, pis. 7).—This is a sum-

mary of observations at the meteorological station of the National School of Agri-

culture of Montpellier during the period from 1873 to 1904.

Data are summarized and discussed with reference to the absolute and mean depth

of rainfall, the number of rainy days, the intensity of rainfall, the distribution of

rain with reference to direction of wind, snowfall, and hailstorms. The maximum
annual rainfall for the period was 1,037.5 mm. in 1875, the minimum 450.8 mm. in

1881. The mean annual rainfall for the whole period was 710.1 mm. The months

showing the greatest rainfall during the period were October 82.4 mm., April 79.1,

January 74.5, and November 72.8. The months showing least rainfall were July 25.9

mm., February 43.8, March 50.2, and August 52.1.

The average rainfall by seasons was as follows: Autumn 218.4 mm., spring 185.5,

winter 174.7, and summer 131.4. The average number of rainy days annually dur-

ing the period was 91. Rains occurred most frequently in spring, but the largest

amount of rainfall occurred, as noted above, in autumn, showing more violent down-

pours during this season. The greatest amount of rainfall occurred with southeast

and east winds, especially the first.

An average of 2 snowfalls per year during the period was recorded. The largest of

these occurred February 10-13, 1890, and January 6-8, 1901, each being about 50 cm.

in depth. Hailstorms occurred very rarely, that of June 28, 1874, however, doing

considerable damage.

Measurements of the duration of sunshine at Aas Agricultural College,

1897-1903, J. Sebeliex (Ber. Norges Landbr. Hbiskoles Virks., 1903-4, pp.

143-167).—The author discusses the apparatus constructed by various scientists for

making sunshine records and gives comparative results with several of these.

The main work was done with a Jordan photochemical apparatus, the registration

paper of which was sensitized with an organic ferrisalt, the picture being developed

and fixed in a solution of potassium ferncyanid. This apparatus registered sunshine

at Aas (59° 40' N. lat. ) during the light season as early as 4.15 a. m., and as late as

9.30 p. m., which is about 1 hour after sunrise and about 10 minutes before sunset,

respectively. The axerage results of the sunshine records for the years given are

shown on the following page.
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.1 r, rage sunshiru rds, Aas Agricultural College, 1891 1903.

In percent
Sun above Registered <>i' hours
horizon. sunshine. Bun above

horizon.

Maximum. Mini in 1 1 ii

January .

February
March
April

May
June
.Inly

August
Beptember
October
November
December
Total for yeai

The results show that the months which are generally considered dark as regards

number of hours and 'lays of sunshine arc also 'lark in so far as they have the

smallesl percentage of theoretically possible sunshine. It is also apparent that the

largest monthly variations in the percentage of sunshine occur during the summer
months.— F. w. woi.i..

On the distribution of photochemically active lig-ht on the northern hemi-
sphere at summer solstice, .1. Sebelien

I
Arch. Math. <»j Nalurvidensk., 26

| 1904),

No. 9, pp. 13).—The paper contains a discussion of previous work in this line by

Wieler, Langley, Spitaler, Bunsen, and Roscoe, with results obtained by the

author.

By means of the formulas of the last two scientists mentioned, the amount of pho-

tochemically active light is calculate" 1 which falls on midsummer day on a horizontal

surface unit from sunrise to sunset for each tenth or fifth degree latitude. According

to die calculations of the author the maximum number of light degrees of direct sun-

Bhine, 89,060, falls at 30° latitude and the maximum degrees of diffused light, 39,839,

at the north pole, the total amount of lighi being highest at 30° latitude (114.^:;*>

At 82° latitude as much chemical light is received on the longest day of the year

through reflection from the sky as by direct insolation, viz, 39,000 light degrees.

The results of the calculations are platted and discussed in detail in the paper. -

i. w. woi.i..

Photochemical studies of the ultraviolet part of sunlight, J. Sebelien | K.

SnrsL, Vidensk. Sehk. Skr., /, Math. Nat. KL, 1904, X<>. 9, pp. 59; Chem. Tig., ?8

{1904), No. 10/, />/). 1259-1268). —The paper is an exhaustive treatise on methods of

measuring the intensity of the chemically active rays of sunlight, and of the author's

researches on this subject. The latter were made mostly with Eder's reagent

(ammonium oxalate and corrosive sublimate) during the year- 1898 and 1899.

The detailed results are given in the paper.

The precipitates obtained were, "ii the whole, heaviest in summer and lightest in

winter, hut considerable daily variations occurred, viz, calculated on a 1 Bq. cm.

surface, ir a few tenths of a milligram in December to several decigrams in June

and July, the maximum precipitate ever obtained being 590.4 mg. (July 23, 1899).

The relations of the data obtained by tlie author to cloudiness, northern lights, sun

spots, etc, are diseussed, and also the amount of photochemical light due to direct

radiation and to diffused light.

The two kinds of light were found of equal intensity at an altitude of the sun of

8©°, a result that closely corresponds to the determinations of Bunsen and l;

"Sit/.her. K. Akad. Wis. [Vienna],

''Ann. Phys., 108, pp. •-'•~>4. '_':.."».

Math. Naturw. Kl., 2. Aht.. 80 L879 .
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The author's results fail to show any definite relation between photochemical inten-

sities and the altitude of the sun.

—

f. w. woll.

On the importance of land drainage for the prevention of frost, A. G. Hog-

bom (Svenska Mosskulturfor. Tidskr., 19(1905), No. 9, pp. 112-119).—A discussion.of

the subject with special reference to conditions on moor soils.

Well waters from farm homesteads, F. T. Shutt (Canada Expt. Farms Rpte.

1904, 1>1>- 191-193).—Analyses of 66 samples from different sources are reported and

briefly discussed.

Ground water, M. Ringelmann (Jour. Agr. Prat, n. ser., 8 {1904), Nos. 49, pp.

739-741, figs. 5; 50, pp. 771-773, figs. 7).—A brief general discussion of the conditions

which influence the percolation and level of water in soils and the formation of

springs, etc.

The natural hardness of water, E. Basch ( Chem. Ztg., 29 (1905), Xo. 14, pp.

176, 177; abs. in Chem. Centbl, 1905, I, No. 13, pp. 950, 957) .—The author points out

the importance of making a sharp distinction between temporary and carbonate hard-

ness, as well as between permanent and gypsum hardness.

The purification and sterilization of waters by means of calcium peroxid

according to the Freyssinge and Roche method (Ann. < 'him. Anatyt., 10 (1905),

No. 4, pp. 149, 150).—A brief description of the method.

Changes in the bacterial content of water in passing- through a distribut-

ing reservoir, B. G. Philbrick (Abs. in Science, n. ser., 21 ( 1905), No. 535, p. 493).—
Routine weekly analyses covering a period of 10 years of the influent and effluent

streams of Chestnut Hill Reservoir, Boston, are summarized.

Presence and distribution of nitrogen-fixing bacteria in the sea, Keutner

(Wiss. Meeresunters. Abt. Kiel, 8; abs. in Jour. ('Item. Soc. [London], 88 (1905), No.

509, II, p. 189).—The author reports that the nitrogen-fixing bacteria Azotobacter

chroococcum and Clostridium pasteurianum are widely distributed in the ocean, occur-

ring on algas and on plankton organisms. They are also found in many fresh waters.

A. chroococcum was found to have the power of fixing nitrogen in an 8 per cent solu-

tion of sodium chlorid.

SOILS—FERTILIZERS.

Swamp soils, R. HARCOURT(^lmi. Rpt. Ontario Agr. Col. and Expt. Farm, 30 (1904),

pp. 60, 61).—Information regarding this class of soils in Ontario is summarized from

replies to a circular of inquiry sent to farmers in different parts of the province, and

the general chemical characteristics of the soils based upon analyses of 35 samples

are briefly discussed.

"None of the soils could be said to be 'sour' or acid, although a few were rather

low in lime. They, however, all contained a low percentage of both potash and

phosphoric acid, much lower than the ordinary arable lands, and they were all

exceptionally lowr in 'available' ash constituents. Some good authorities state that

soils to be productive should contain as much as 0.03 per cent of potash and phos-

phoric acid in a form available for plants. Only a few of them reached this mini-

mum limit, and many of them contained as small an amount as 0.005 per cent,"

Abitibi soils, R. Harcourt, .1////. Rpt. Ontario Agr. Col. and Expt. Farm, 30 (1904),

pp. 62, 63).—Analyses of 7 representative soils from this district are reported.

Soil investigations, F. T. Shutt (Canada Expt. Firms Rpts. 1904, pp. 145-151).—
Analyses of soils from British Columbia, Peace River district, and Ontario are reported

and discussed.

The architecture of the soil of France, O. Barre (L' architecture du sol de la

France. Paris: Armand Colin, 1903, pp. III+393,figs. 189).—This book deals with

the materials of the soil, its architecture or tectonics and sculpture; and the nature

and results of geographic evolution, especially as applied to Central Europe. It
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reviews the geological history of the region of France, and describes in detail the

general geological formations found in thai region.

Study of Belgian soils i Bui. Agr. \
Brussels], .'/

I
1905 . No. /. pp. 85 121 |. This

is an account of conferences al which the following features of soil investigation in

Belgium were discussed: Pot experiments with plant-, physico-chemical analysis of

Boils, climatological observations, observations on natural flora, and organization of the

soil studies.

On the composition of the moor soils of Jonkoping County, R. Tolb
I

v

Mosskulturfdr. Tidskr., 19(1905), No. ?, pp. 145 /;/ ,

An apple orchard survey of Wayne County, New York. II, Geology, \V. I
'..

McCoi i:i New York Cornell Sta. />'"/. 226, pp. 868- $10, figs. 58). —A detailed examin-

ation was made of the geology of Wayne County, New York; its geological history is

given, and a description of the different Boil types.

The control of soil moisture, V. T. Sin ii ami W. S. Blair (Canada Expt.

Farms Rpts. /.'">;, pp. 157-164, 859-861). The experiments here reported were a

continuation of those of previous years • E. S. R., L6, p. 240) and were designed to

ascertain I
l

I
the effect of cultivation and mulching on soil moisture arid (2 the

relative amounts of \\ ater withdrawn from the soil by crops grow o in different way-.

In the first series of experiments the crops made p growth and the results were

somewhat inconclusive; in the second the results " clearly indicate that much mois-

ture may be saved by sowing the crops in drills and cultivating between the rows

from time to time throughout the summer months." In a series of experiments at

Nappan to determine the effect of different cover crop.- on the moisture content of

orchard soil the result- indicate that trees may he injured by exhaustion of the water

supply in the -nil by a growing crop of grain such as rye.

The absorption of water by clay, J. M. van Bemmelen
I
Ztschr. Anorgan. Chem.,

42 (190-h, No. 8, pp. 814-824).—Studies of the amount of water absorbed at 15° C.

under varying pressures by -oils which had been dried at 100° C. are reported, show-

ing that the process of absorption is reversible, it being possible to repeat hydration

and dehydration a- often a- desired. Tin' rate at which absorbed water was expelled

was not essentially different from the rate at which water itself evaporated under

similar conditions.

The use of coloring- matters in soil investigations, B. Sjollem \ (Jour. Landw.,

'>.: (1905), No. j, /,;,. 67-69).—It is shown how the fact that coloring matters, such

a- Congo red, alizarin, fuchsin, methyl violet, methyl blue, etc.. form colored com-

pounds with the colloidal substances <>f soil- may he utilized in the microscopic

examination of soils to distinguish between these substances and the quartz ami

other mineral constituents which are not colored.

The isolation of colloidal substances in soils, I'.. Sjollema (Jour. Landw., 58

. No. /, fif,. yo-76).—k further study of the author's centrifugal method
| E.

s. l;., 7. p. 752) with subsequent chemical and microscopic i with methyl violet col-

oration) examination of the separated products is reported.

Field trials of the Swedish Moor Culture Association, 1904, 11. vom I-Y.ii n-

Svenska Mossku(turfor. Tidskr., 90 (1905), No. ?, pp. - Reports of

experiments at different moor plantation- with regard to the best mechanical treat-

ment and system of fertilization of moor soils for culture of small grains, Legumes,

hay, and r< tot crops.

Some questions relating to soil culture, A. Abnstadt i Fuhling's Landw. Ztg.,

f4(1905), No. 6, />/,. 215-219). A general discussion of means of improving the

physical condition of soils.

The action of ammoniacal salts on nitrification of sodium nitrite by the

nitric ferment, E. Boullanger and L. Massol (Compt. Rend. Acad. Sci. [Paris],

140 (1905), No. 10, pp. 687-689).—Studies were made in the Winogradski and Omeli-
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anski mineral medium containing varying amounts of sodium carbonate (0.15 to 1

gm. per 1,000).

From the results it is concluded that the amount of sodium carbonate may be

reduced to 0.2 gm. per 1,000 without inconvenience, and if it does not exceed 0.25

gm. the transformation of nitrite is not interfered with by the addition of ammonium
sulphate to the medium. If, however, larger amounts are present the free ammonia

(but not the ammonium carbonate I
formed retards the action of the nitric ferment.

Nitrification, L. Grandeau {Jour. Agr. Prat., n. ser., 9 (1905), No. 10, pp. 300,

301).—A brief history of the discovery of the true nature of this process.

Nitrifying- organisms, L. Grandeau (Jour. Agr. Prat., n. ser., 9 (1905), No. 11,

pp. 332, .133).—A brief account of the discovery by Winogradski of the fact that

these organisms can develop normally in a purely mineral medium.

Nitrification in the soil.—The nitrous organism, L. Grandeau {Jour. Agr.

Prat., n. ser., 9 (1905), No. 12, pp. 369, 370).—This is a brief discussion of the inves-

tigations of Winogradski and others on the transformation of organic nitrogen first

into ammonia, then into nitrous acid, and finally into nitric acid.

Nitrogen-fixing bacteria, H. Fischer (Jour. Landw., 53 (1905), pp. 61-66; abs. in

Jour. Chem. Soc. [London], 88 (1905), No. 509, II, p. 189) .—Of 6 samples of soil from

differently manured plats only 2 from plats which had received lime were found to

contain Azotobacter. The original soil of the plats was a heavy loam with only

0. 145 per cent of lime.

The bacterial flora of the soil, L. Grandeau (Jour. Agr. Prat., n. ser., 9 (1905),

No. 9, pp. 269, 270).—A brief general statement regarding the specific role of differ-

ent classes of soil organisms.

Investigations of the bacterial content of cultivated and uncultivated

moor soils at Flahult, O. Fabrictus and H. von Feilitzen (Svenska Mosskulturfor.

Tidskr., 19 (1905), No. 2. pp. 84-90 ).—Chemical and bacteriological examinations of

6 types of moor soils that were of different origin or had received different mechan-

ical treatment were made at the moor culture station at Flahult, Sweden.

The results show that the white-moor soils in their natural condition contain only

few bacteria, on account of the acid reaction of such soils. The bacterial flora is

only slightly changed by mere drainage, but is greatly increased by liming, admix-

ture with sand, manuring, and mechanical treatment, since the conditions for bac-

terial growth then become more favorable, and bacteria are moreover added in the

sand and manure. The total number of bacteria in the soil is closely related to the

soil temperature, and falls and rises with the latter. The number of bacteria on a

well manured and well cared for high-moor plantation appears to be about as high

as on a low-moor soil under similar physical conditions.

—

f. w. woll.

Methods of bacteriological investigation of soils, II, F. Lohnis (Centbl. Bakt.

[etc.], 2. Alt., 14 (1905), No. 1, pp. 1-9; abs. in Chem. Centbl, 1905, 1, No. 10, p. 768).—
In continuation of previous work, the author studied the behavior of soil bacteria

under various conditions of medium and methods of culture. The behavior of the

organisms under different soil conditions is also discussed.

The assimilation of atmospheric nitrogen by a peat mold, Charlotte
Ternetz (Ber. Deut. Bot. GeselL, 22 (1904), pp. 267-274; abs. in Centbl. Agr. Client.,

34 (1905), No. 3, pp. 205, 206).

Mutual action of plant food compounds in the soil on their assimilation
by plants, P. Kossovicir (Zhur. Opuitn. Agron. (Puss. Jour. Expl. Landw.), 5

(1904), No. 5, pp. 581-598).—The hypothesis of Prianishnikov and Shulov (E. S. R.,

14, p. 851) attributes the greater availability of phosphoric acid in crude phosphates
in the presence of ammonium salts than in presence of nitrates to the fact that the

ammonium salts are physiologically acid, and thus aid in the solution of the insol-

uble phosphates.

To further study this hypothesis the author made a series of experiments with
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barley grown in sterilized -and. with various combinations of soluble and insoluble

phosphates and with nitrogen in form of sodium nitrate, ammonium nitrate, and
ammonium sulphate. Ingenious apparatus used to secure and maintain perfecl

sterilization, and thus to prevent nitrification, which the author considers the inde-

terminate factor in the investigations of Prianishnikov and Shulov, is described in

detail.

The barley was sown July 25 and normally developed plants were harvested Sep-

tember 10. The author concludes from the results obtained thai under the sterile

conditions maintained the plant utilized equally well the nitrogen from nitrate- and

from ammonium salts. The form of combination of nitrogen, however, exerted ;l

decided indirect influence on the growth of the plant and the assimilation of plant

food by modifying the culture medium.
Plants receiving only nitrogen in for t' nitrates took up relatively more acids

than bases, thus pausing an alkalinity of the nutritive medium, which may have

exerted an injurious influence on the growth of the plant and influenced the ability

of its roots to dissolve the needed plant f 1. When only nitrogen in form of ammo-
nium salts was present, the plant took up relatively more of the bases than of the

acids, and thus brought about an acid condition of the medium which was likewise

injurious to plant growth, unless sufficient neutralizing material was [.resent in the

soil. This acid condition, however, facilitates the solution of other plant food con-

stituents, such as the- phosphoric acid in insoluble phosphates.

When nitrogen in form of both ammonium salt- and nitrates was present, the

plant utilized nitrogen equally from both source- w ithoul sensibly affecting the reac-

tion of the medium. The conditions were in this case, therefore, most favorable for

normal development, p. fireman.

On different degrees of availability of plant nutrients, 0. Loew and K. A.S0

I

/.'/</. Col. Agr., Tokyo Im/>. Univ., <;
\
inn:,), No. 4, />/>. 835-346).—The authors dis-

cuss the varying chemical availability of lime and magnesia and of phosphoric acid

under different conditions, stating that Loew's hypothesis as to the most favorable

ratio of lime to magnesia is predicated upon an equal state of availability of the two

bases.

"This ratio changes, however, with the difference in availability, since of the

more available form also more of the base will enter into the plant and thus the ratio

offered to the roots and that which enters into the plant body will differ. Magnesia
in the form of burnt magnesia is more available than in the form of pulverized mag-
nesite and in the form of magnesium sulphate still more available. The amounts in

which the easily available forms of lime or magnesia can produce the same resull as

E00 parts of the natural carbonates in the finest powder it is proposed to call the

agronomical equivalent. This [factor] changes with the nature of the soils, and the

partial transformation of the applied compounds into other forms in the soil.

"The action of lime and magnesia in physiological respect has to he distinguished

from the actions these bases exert on the soil.

"The [reason] why lime in the form of gypsum acts differently from lime in the

form of carbonate or slaked lime is the low degree of availability, since dilute acids

do not increase the solubility. Even heavy doses of gypsum in the soil do not aug-

nient essentially the lime content of the leaves, and an excess of gypsum i- not so

injurious as an excess of carbonate.

"The decrease in harvest by liming certain soils is not always due to a diminution

of the availability of phosphoric acid, but may in many cases be due to the produc-

tion of a very unfavorable ratio of lime to magnesia. The magnesia content of soils

has always to be taken in account when [lime and phosphatic manures are applied]."

The determination of the productiveness and plant food requirements of

soils, .1. Kom,, i Landw. Vers. Stat., 61 [1905), No. 5-6, pp. 371-396).—A discussion

of this subject based u| .on a critical review of Literature relating to it, the subject
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being considered from the standpoint of physical properties and chemical properties,

including various methods of physical and chemical examination and fertilizer

experiments.

Composts and composting, B. \Y. Kilgoke et al. ( Bui. N. (
'. Dept. Agr.,26 (1905),

No. 2, pp. 58-60).—Formulas and general directions for preparing composts, especi-

ally those containing cotton seed and cotton-seed meal, arc given.

Fertilizers and amendments, F. T. Sin it {Canada Expt. Farm* RpU. 1904, pp.

151-157).—Analyses of wood ashes (leached and unleached), muck ashes, ashes from

carbid works and from an incinerator, calcareous deposits from British Columbia,

and whalebone are reported and discussed.

Analyses of cotton-seed meals (South Carolina Sta. Bui. 105, pp. 6).—Tables

are given of analyses of 84 samples of meal collected as far as possible from all mills

in the State. ''The average ammonia yielded by the 84 meals analyzed was found to

be 7.52 per cent. Eleven were found to yield 8 per cent or over of ammonia. Thirty-

one were found to yield 7£ to 8 per cent of ammonia. Thirty -five were found to

yield 7 to 7\ per cent of ammonia, Five were found to yield 6£ to 7 per cent of

ammonia. Two were found to yield 6 to 6 J per cent of ammonia."

Analysis of commercial fertilizers (South Carolina Sla. Buls. 97, 98, 99, 100, 101,

102, 104, 106, 107, 108, pp. 3 each).—Tabulated analyses and valuations of fertilizers.

The utilization of ammonia nitrogen, A. Schafer (Fuhling's Landw. Ztg., 54

(1905), Xo. 4, pp. 142-145).—Investigations by Sessons on the effect of lime, tem-

perature, and moisture on the loss of ammonia from soils are briefly reviewed, show-

ing in brief that there may be considerable losses of nitrogen when ammonium salts

are applied to light sandy soils rich in lime, particularly if the material is not

thoroughly incorporated with the soil and the conditions made as favorable as possi-

ble for nitrification.

The use of peat for the transformation of calcium cyanamid into ammo-
niacal compounds, R. Perotti (Atti R. Accad. Lincei, Rend. CI. Sci. Fis., Mat. e

Nat, 5. ser., 14 (1905), I, No. 3, pp. 174-177; abs. in Jour. (linn. Soc. [London], 88

(1905), No. 510, II, p. 278).—The injury due to the direct application of calcium

cyanamid to growing crops is stated to be due to hydrolysis of the cyanamid,

resulting in the formation of ammonium compounds. This hydrolysis can be

brought about before application to the soil by mixing the cyanamid with peat and

water. It is suggested that the hydrolyzed material may be used for the transforma-

tion of a fresh quantity of the cyanamid and the process thus repeated until a mix-

ture very rich in nitrogen is obtained.

Nitrate of soda as a means of protection against frost (Deut. Landw. Presse,

.12 (1905), No. 31, p. 269, fig. 1).—A case of frost resistance due to vigorous growth

of flowers, vegetables, etc., resulting from applications of nitrate of soda is reported.

Value of potash to farm crops, J. J. Willis
(
[Rotha rusted], 1905, pp. 14, pi. 1)-—

A discussion of this subject based upon Rothamsted experiments.

Is the availability of phosphoric acid in bone dust modified by the pres-

ence of gypsum? T. Katavama
|
/>'"/. Col. Ayr., Tokyo Imp. Univ., 6 (1905), No. 4,

pp. 353-356).—A series of pot experiments with rice grown in sand to test the rela-

tive effect of calcium carbonate and calcium sulphate on the availability of the phos-

phoric acid of bone meal is reported.

The results show that the availability of the phosphoric acid was not depressed

by gypsum, but was reduced to a marked extent by applications of calcium carbon-

ate. It should be borne in mind, however, in connection with this latter fact that

the artificial soil experimented with contained no humus. Very different results

were obtained by Suzuki with a soil containing 11 per cent of humus, as noted
above. Varying amounts of magnesium carbonate were used in connection with

the calcium compounds. The results show that the larger amounts of magnesia did

not act favorably.
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AGRICULTURAL BOTANY.

The relation of plant physiology to the development of agriculture, A. I

•'.

Woods (U. S. Dept. Agr. Yearbook 1904, pp. 118 132). The author discusses the

relation of plant physiology to the development of agriculture, paying particular

attention to it- role in plant breeding, the physiological action of plants in securing

their nutrition, nature and causes of plant diseases, etc.

Regarding* the cause of sap pressure and now in the maple, K. M. Wieg wo
(Abs. in Science, n ser., .'i {1906), Vo 15, p. 504). I' is claimed thai various inves-

tigators have shown thai the seat of pressure in tin- maple during the Bugar season is

in the aerial parts of the tree, principally in the trunk, and pressure is induced by

temperature acting as a stimulus. When the temperature passes 2 l C. pressure

results, lint a freezing of the tissue is by n<» means necessary.

The ant I mi- reviews the various theories regarding sap pressure, and concludes thai

the only adequate explanation is thai pressure is due to the function of living cells.

The pith rays seem to be the only ones in proper position in the w 1 to allow the

production of pressure. In this case pressure would be due to the unequal permea-

bility, in opposite directions, of the membrane at the ends of the cells. This would

quite likely be caused 1>\ the penetration of the morning temperature. Water would

tend to pass from the inner layers to the outer, and the sugar carried in solution

would be excreted as a necessary factor in the production of pressure.

Further studies on the starch grain, II. Kraemeb (Abs. in Science, n. ser., 21

(1905), No. 5S5, p. 504).—The author calls attention to the alteration of the com-

pound starch grains in seeds of Theobroma cacao on the application of heat. Heal

was found to transform the starch of cacao into masses resembling the natural starch

grains of corn, wheat, rye. barley, and potato in size and shape, and in some cases

even showing the concentric or excentric lamellated structures characteristic of those

grains.

Note- are also given on the polariscopic examination of starch grains of differenl

origin, in which it was found thai in using a red and green selenite plate the yellow

and blue areas of the starch grain did nol occupy the same relative position in all of

the grains. Different explanations are offered for this phenomenon, it being attrib-

uted to differences in shape and structure of the individual grains, difference in com-

position of the different parts of the same grain, or that there are two distinct kinds

..f reserve starch grains. This last hypothesis is believed to be the most plausible.

Further observations on the nature of color in plants, II. Kkakmkk i Abs. in

Science, n. ser.
y

21 (1905), No. 5S5, i>/>. 499, 500).—A preliminary account of the

author's studies on the nature of color in plants has been given i K. S. R., 16, p. 540 I.

In the present paper the author summarizes his observations, claiming that plant

color substances may he divided into l' classes: ( Organized color principles, which are

characterized by being an organic part of the plastid body and insoluble in water or

dilute alcohol, but soluble in xylol and similar solvent.-, and unorganized color prin-

ciples, which are not a fundamental or organic part of the plastid. hut occur in the

vacuoles in the cells of the higher plants and in the vacuolules of the plastids of the

brown and red seaweeds. Unorganized color principles are soluble in water and

dilute alcohol and insoluble in xylol and similar solvents.

In the photosynthetic processes of the plant- the unorganized color substances may
he produced, a- in the early spring foliage, autumn foliage, foliage of alpine plants,

brown and red marine algae, and the foliage of certain varieties of rose.-, beech, nas-

turtium, etc.

The unorganized color substances are distributed ususally al the terminus of the

branch, as in the foliage and flowers, or in the rout-; but sometimes they occur in

both tops and roots. The wide distribution of so-called flower color substances in

other parts of the plant points to the conclusion that they are products of plastid



124 EXPERIMENT STATION RECORD.

activity, and arc not to be considered when found in the flower as designed primarily

for the attraction of insects.

The occurrence of chromoplasts in a reserve organ and of reserve starch in the

petals of certain plants suggests that these organs have a function of storing nutrient

material.

Mutants and hybrids of the CEnotheras, 1>. T. MacDougal et al. {Carnegie

Vast. Washington Pub. 24, pp. 57, pis. 22, figs. .'. dgms. 11).—The authors give the

results of investigations carried on t<. determine the ancestral habitat of Oenothera

lamarckiana, the relationship of this species to various- others and to certain hybrids,

the dominance of parental characters in hybrids, and the estimation of the fluctu-

ating variability of some of the characters of different species.

The cultures of the evening primroses made at the New York Botanical Garden

show that two or more elementary species are grouped together under some of the

specific names as ordinarily accepted. The failure to recognize these elements has

resulted in the prevalent opinions as to the wide range .if variability exhibited by

these plants.

It is evident that in the investigation of native species for possible mutating forms

the first task to be completed is the resolution of the forms selected into their ele-

mentary constituents, and mutations may be taken as properly authenticated only

when appearing in guarded pedigree cultures from seeds produced by a known indi-

vidual, which should always be preserved f< >r c< >mparis< >n. A study of various known
mutants seems to indicate that mutation is induced or at least increased by favorable

and not by adverse conditions.

The wild legumes of Maryland and their utilization, J. B. S. Norton and

E. P. Walls | Maryland $ta. Bui. 100, pp. 97-124. figs. 17).—In this bulletin the

authors furnish a list of the leguminous plants known to occur in the wild state in

Maryland, showing the localities, kinds of soil, and surroundings where they grow

best, and indicating the possible ways in which they may be utilized.

Suggestions are offered as to the possible improvement of some of the more prom-

ising species, experiments along this line being in progress at the station. After

briefly describing the value of leguminous plants in restoring soil fertility, the authors

take up the enumeration and distribution of species throughout the State.

Inoculation for the growth of legumes, F. T. Shutt {Canada Krj>t. Farms Rpts.

1904, pp- 164-166).—The author gives a brief statement as to the work that has been

carried on at the Canada experimental farms relating to inoculation for the growth

of legumes.

Experiments have been carried on with cultures prepared in Germany a< well as

those obtained from this Department, and the author states that as a result of

his observations the necessity for inoculation is not as great as was once thought to

be the case. In the Province of Ontario, at least, the failures to obtain a good catch

of clover have been due to a deficiency of moisture, unsuitable mechanical condition

of the soil, or insufficient drainage rather than to a lack of nitrogen-assimilating

organisms.

A similar condition was found to prevail in British Columbia, and the author con-

cludes that the severity of the winter, lack of moisture, uncongenial conditions of

soil, or poor seed will be found to militate more against successful clover growing
than any supposed lack el' tubercle bacteria.

The proliferation of tobacco flowers, F. W. T. Hunger | Ann. .lard. Hot. Buiten-

zorg, J. ser., 4{J9o4),pt. l
t pp. 57-60, pis. 2).—Descriptions are given of a curious prolif

eration of tobacco flowers in which the character as a flower in some cases has total

h

disappeared.

Principles of classification of bacteria, F. D. Chester {Abs. in Science, n. ser.

21 {190-5), No. 535, pp. 485, 486).—The author claims that as far as possible morph
logical characters should be the primary basis for the classification of bacteria, and f<
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generic classification the system of Migula, based upon the character of the flagella,

i- recommended. The division of genera into groups is based on leading characters,

such as spore formation, relation to oxygen, liquefaction of gelatin, fermentation of

lactose, dextrose, and saccharose, reductit f nitrates, and chromogenesis.

The effect of freezing- on bacteria, E. I'. Smith and l>. B. Swingle (Abs. in

Science, n. ser., :i (1905), No. 535, />/>. $81 $88). The results "I" experiments made
in freezing a number <>f differenl species of bacteria and other plant and animal

pathogenic forms are given. Some of the freezings were made in liquid air with

usually one-half hour exposure, while the others were nun It- in salt and ice, with an

exposure of 2 limns. After freezing, thawings were made in tap water, and inocula-

tions made from the cultures. These were sown mi plates and the colonies counted

alter development. .

The authors found that the effect of very low temperatures in destroying bacteria

has been greatly overestimated. The results wen- as destructive with sail and

pounded ice a- with liquid air. The critical period of bacteria seems to be about
n C, and if an organism can pass this point in safety il is believed thai it would not

be injure. I l.y any amount of cold that could he applied. In every culture some
individuals were found that were unharmed when subjected to the temperature of

liquid air
I

I'.M) C.)i although the number was a very small proportion of the

w hole. Repealed freezings an. 1 thawings gradually reduced the number of organisms

present, although l<» freezings and thawings in the course of s hours did not kill all

the individuals of the cabbage black rot organism
I
Pseudomonas campeslris).

So far as any genera] inference can be drawn from the experiments, the authors

conclude that bacteria behave very much like the higher plants and animals in

respect to injury by freezing.

The metabolism of chromogenic bacteria, M. X. Sullivan (Abs. in Science, >>.

her., :i (1905), No. 5S5,pp. '(89,490).—Synthetic culture media are said to he the best

for the biochemical study of bacteria.

Some bacteria show little power to grow upon synthetic media, hut it is believed

probable that the power to grow on such media can he developed and that the

me. limn may he accommodated to the organism or the organism to the medium.
Manx- bacteria grow readily on synthetic culture media with or without pigment
formation. Whether producing pigment or not these chromogenic bacteria give the

same metabolic products, as far as they have been analyzed.

The metabolic products so far investigated are various acids, ammonia, alcohol,

benzol derivatives, and albuminous bodies. The metabolic products of a number of

specie- are listed.

A review of the Bacillus subtilis group of bacteria, F. I>. Chester i Centbl.

lUtkl. [>ir ], .'. Abt., 13
I 1904), No. .'I. pp 137-752).—The author gives a review of

studies on the Bacillus subtilis group of bacteria, which is limited to those species of

bacillus which produce spores, liquefy gelatin, and grow under aerobic conditions.

Thf morphology of the bacteria i> described, notes being given <>n the measurement,
spore formation, germination, vegetative stage, etc.. after which the cultural features,

chemical functions, and classification of a number of species are discussed at length.

FIELD CROPS.

Field experiments with farm crops, \Y. Saunders, .1. II. Grisdale, W. T.

Mac. r\, F. T. Sm tt. J. Fletcher, C. E. Sai nders, R. Robertson, S. A. Bedford,
A. Mackay, and T. A. Sharpe (Canada Expl. Farms Rpts. 1904, pp. 19-87,78-108,

*U8-181, I.:-'., 136, 182-191, 955, U6, 259-281, 816-839, 871^889, 111-4S5, 45
'I'jui. I). — The result- of experimental work with field crops at the Canada experi-

niental farms in 1904 are reported. The work was carried on in continuation of

experiments generally in progress for a >eries of years
|

1'.. S. R., 16, p. 246).
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Wheat.—At the Central Experimental Farm at Ottawa a plat on which clover was

plowed under in 1901 gave an increase in 1903 of 1 bu. 20 lbs. of grain and 360 lbs.

of straw per acre as apparently due to the treatment. The following results were

obtained by the chemist in studying the effect of rust on the straw and grain of

wheat

:

Analysis of rusU d "/"/ rust-fn < wheat.
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Barley.—In L904 Escourgeon, Black Japan, Eclipse, and Bere were added t«. the

list of 6-rowed varieties at Ottawa. Of 30 varieties under teal L3are crossbred sorts

produced at the experimental farms. In earliness the 6-rowed varieties have nor

differed much, bul Mensury, Common, Odessa, and Stella were several days earlier

than most <>i" the varieties in the list. Champion appeared to be the besl variety ol

the beardless 6-rowed type. Zero winter barley, n 6-rowed variety under experiment
one season, partly \\ interallied, bul yielded ;it the rate of 1 1 bu. 32 lbs. per acre.

( )i' 27 varieties of 2-rowed barley under test, 10 are crossbred sorts originated at t he

farms. The earliest varieties in this list were Beaver, Jarvis, and Gordon. Yale, a

S-rowed sort obtained by crossing Duckbill and Rennie Improved, gave good results

at Brandon, and has also given excellent returns at nearly all the experimental

farms. Beardless varieties at this farm have been comparatively low in yield and

freight per bushel. The 6-rowed varieties had the strongest straw and withstood

lodging on snmnier fallow land, while the straw of 2-rowed Chevalier varieties has

usually been too weak on such land. Among 9 varieties grown in field lots for 4

years at Indian Head, Claude ranked first in yield per acre with 63 bu. 4 lbs. and
Royal second with 60 bu. 23 lbs. For 4 years fallow at this farm lias produced an

average of 21 bu. 6 lbs. more per acre than stubble land.

Rye.— At Ottawa 4 varieties of winter rye ranged in yields from 40 bu. to 70 bu.

40 lbs. per acre, the latest variety being Giant. All varieties remained free from

rust. At Indian Head spring rye sown May 10 required HI days to mature. The
yield of grain was is bu. and that of straw 1,880 lbs. per acre.

Com.—The cost of producing a ton of silage in the silo at Ottawa this season was

|1.63, and the cost of producing an acre ready to feed from thesilo was $21.25. Corn
for silage grown in drills yielded 1,074 lbs. per acre more than corn in hills. As in

previous years, rows 21 and 24 in. apart for the closest planting gave the best results

at Ottawa, Xappan, Brandon, and Indian Head.

Peas.—At Ottawa, Chancellor appeared to be the earliest variety, ripening several

days before Golden Vine. Of the .S4 varieties tested 17 were crossbred sorts pro-

duced at the experimental farms. Laxton Charmer, with a yield of 58 bu. 40 lbs. per

acre, was the leading variety of a number of garden peas grown in field lots at Indian

Head.

Potatoes.— At Ottawa the average yields for 5 years of the 12 leading varieties

ranged from 432 bu. 58 lbs. to 496 bu. 19 lbs. per acre. The 4 best varieties of the

12, mentioned in decreasing order of yield, were Professor Maercker, Late Puritan,

P.urnaby Mammoth, and Money Maker. The yields of 14 varieties tested in addi-

tion to the regular list in 1!H>4 ranged from 308 t<» .">4."> bu. :5b lbs. per acre. The :;

leading varieties in this collection— Ashleaf Kidney Heber Rawlings, Hahneny
beauty, ami White Albino—yielded each over 500 bu.

Spraying this season was of much greater benefit to the late than to the early varie-

ties Where Bug Death and Bordeaux mixture were applied together an increase in

crop value of $21.86 per acre was secured, as compared with $17.68 in the test where
Paris green was used with the Bordeaux mixture. At Xappan the crop treated

with Bordeaux mixture and Paris green gave the largesl yield per acre, but Bug
Death alone was quite as effective in killing the bugs as either Paris green or

poisoned Bordeaux mixture. At the British Columbia Experimental Farm at

igassiz whole, smooth, even-sized seed potatoes, averaging from 2\ to Sh oz. each,

gave better results than large seed with not less than 3 eyes each and weighing on an

average 1 oz., and seed cut to 2 eyes each and averaging about i oz. in weight.

Flax.—At Ottawa, Yellow Seed and Novarossick, the most productive varieties for

the season, yielded 20 bu. and 19 bu. 10 lbs. per acre, respectively. These varieties

were medium early, while Russian and Common were earliest in maturing, requiring

tally 75 and 76 days, respectively, to ripen. At Brandon, La Plata with 23 bu. 32

7;.2S—No. 2—05 3
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lbs. an<l Novarossick with 22 bu. 8 lbs. per acre were the leading varieties. By sow-

ing flax on new breaking at this farm a yield of 8 bu. 12 lhs. per acre was obtained,

but tin- following wheat crop was reduced by 81 bu. per acre as compared with new

land not sown with flax.

On old land wheat after flax gave a yield of 43 bu. 40 lhs. per acre as compared

with 37 bu. where it was grown after wheat, and still smaller yields where it fol-

lowed oats, barley, millet, or summer fallow. The following yields are recorded

for the different crops grown after tlax: Wheat 43 bu. 40 lhs., oats 68 bu. 8 lbs., bar-

ley 52 bu. 44 lhs.. and peas 53 bu. 20 lhs. per acre.

At Indian Head sowing 40 lhs. of seed gave the best results, while the yields

obtained from plats sown at the rate of 20, 30, and 50 lbs. per acre were practically

the same. Flax on flax stubble at this farm yielded only 9 bu. 33 lbs. per acre,

while on 3 fallow plats from 12 bu. 24 lhs. to 19 bu. 18 lbs. per acre were obtained.

Buckwheat.—Five varieties of buckwheat were sown June 11 at Xappan, and har-

vested September 5. Siberian or Tartarian ranked first in yield, with 29 bu. 8 lbs.

per acre, Silverhull with 22 bu. 24 lbs. standing next,

Root crops.—Turnips, mangels, carrots, and sugar beets were sown at Ottawa on

May 17 and 31 and harvested October 14 and 28. In every instance the first sowing

produced much the better yields. At Brandon, where similar tests are in progress

the results were also in favor of the earlier sowing, while at Indian Head the second

seeding gave better yields.

Grasses <m<l other forage crops.—Of 5 different grass mixtures at Ottawa only 1

gave a larger yield than the usual mixture of 10 lhs. of timothy and 8 lbs. of red

clover. A plat of 13.75 acres seeded to this common mixture yielded pasturage

during the season valued at $10.41 per acre. Notes are given on different grasses and

grass mixtures grown for hay. The best yield on the permanent pasture experiment

plats, 6 tons 1,398 lbs., was secured from sainfoin sown at the rate of 40 lbs. per acre,

while Awnless brome grass gave the lowest yield. The mixtures containing several

grasses and clovers stood next to sainfoin this season.

Alfalfa, without a nurse crop, produced a more satisfactory growth at Xappan than

when sown with wheat at the rate of 2 bu. per acre. At this farm Moha Green

California millet yielded over 4 tons of green feed more per acre than Italian or

Indian, and gave more than double the yield of Pearl, or Cat Tail, White Round
French, Algerian, and Moha Hungarian. A mixture of 7 lhs. each of Western rye

grass and Awnless brome grass gave good results at Brandon.

In a series of tests the highest yield of hay per acre, 2.7 tons, was obtained from

a mixture of alsike clover and timothy, being followed by Mammoth red clover

with 2.15 tons. The yields of millet at this farm were below the average, with the

exception of Moha Hungarian, which yielded 6 tons of hay per acre. At Indian

Head one-half acre of brome grass, plowed 2 in. deep in May, 1903, disked and

rolled flat, gave this year 1 ton of hay without reseeding. Alfalfa sown in 1902 was

almost entirely killed by the spring frosts, and this season Common, Utah, and

Turkestan alfalfa and red clover sown in May gave very good results. Soy beans

have generally given better results at Agassiz than horse beans, and the results with

clover and corn for silage showed a difference of nearly 6 tons per acre in favor of

clover.

Miscellaneous.—The average results of fertilizer experiments with wheat, barley,

oats, carrots, mangels, and turnips, in progress since 1888 and previously described,

were as heretofore in favor of the use of 12 tons of barnyard manure per acre, an(

indicated that fresh manure is of equal value with rotted material. The season'

results at Ottawa with different fertilizer applications show that 800 lbs. of Thomas
phosphate produced the largest yield of oats, 400 lbs. per acre of the same fertilizer

produced the largest yield of clover, and 400 lbs. per acre of superphosphate tin

largest yield of Awnless brome grass. Clover as a green manure gave good increas
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In the yield of a large number of cereal and forage crops. The results of a mixed
crop experiment indicate that in general pure grains may be expected to gii e greater

\ ields than mixtures.

In an experimental Bilo at Ottawa corn lo>t 15 per ••cut of its gross weight; a mix-

ture of corn and rape, 33 per cent; and rape alone, 54 percent. This material was

put into tht* Bilo in September and taken oul in March.

Of different methods of fall cultivation, shallow plowing in August, cultivating

.".time.-, harrowing 3 times, r i 1 lt i n lt the Burface soil for the winter, cultivating once

in the spring, and harrowing once at the time of Bowing with the seeder produced
the best results.

An experiment with 12 different crop rotations at Ottawa is described and the

results thus far obtained are noted and given in tables. The results of similar tests

at Bomeof the <>ther farm- are reported without comment. Notes on summer fallow,

deep and shallow breaking, backsetting, ami working land after the first crop has

been produced are given in the report from the Northwesl Territories Experimental

Farm. Tin- cost of producing one ton ami one acre of different kinds of hay at

( >ttawa is also given.

Experiments at Fort Hays Branch Station, 1902-1904, .1. (i. Hanky and
(). II. Elling {Kansas Sta. Bui. 188, pp. 262-878, 291-808).—A trial of seeding

alfalfa on sod was begun in 11*01', the field after breaking being disked both ways,

harrowed twice, and worked with a Bubsurfaee packer. About 2 weeks later, May 6,

it was harrowed again and after a shower on May 10, and as soon as dry enough the

clod masher was run over the field ami followed by a not her harrowing. A few days

later a heavy rain fell which was all absorbed by the surface soil.

After the field had become dry alfalfa seed at the rate of 15 lbs. per acre was

drilled in with a disk drill provided with press wheels. This work was finished on

May 29, and on July 23, 57 days later, the alfalfa had begun to bloom ami was

mown. In L903, •"> crops of hay were cut on this field, the first on June L2, the

Becond July 23, and the last September 25. The total yield of hay was about 2.1

tons per acre.

In 1002 wheat stubble was plowed ami packed during July, and alfalfa seeded

September 4 with disk drill ami press wheels. A little over 10 lbs. of seed per acre

was used. A good stand and a fair growth during the fall was obtained, and the fall

seeding -.rave good results.

Bromus inermis was sown on soil which had received nearly the same treatment as

the sod of the alfalfa field. Broadcasting the seed by hand was found preferable to

||ning the drill. The field was sown May 29, but owing to heavy rains, only a thin

stand was secured. < >n a higher piece of ground sown June 12 and harrowed before

and after sowing, a very fine stand was obtained. Fall seeding oi Bromus inermis

did not give a- good results. The following year, which was exceptionally wet.

these fields of Bromus inermis made a very favorable growth.

In an experiment with fodder beets ( rolden Tankard yielded 0. 1 tons and mangels

15.6 tons per acre. With irrigation the mangels yielded 21.1 tons. Notes are also

liven on Pearl millet, rape, melons, turnips, and a number of garden crops.

In a variety test with barley the yields ranged from 8.40 to :>.S.24 bu. per acre, the

leading varieties being Telli, Black, ami Six-rowed, all yielding over 30 bu. per acre.

Harrowing and disking, or packing the land after plowing, were apparently the best

methods of soil treatment.

Among the different macaroni wheats under test Yellow < .harnovka gave the best

general results. Texas Red oat- led all other varieties tested. The best yielding

varieties of winter wheat were Theiss, Kharkov. Crimean, ami Weissenberg, tin-

yields being 40.97, 40.90, 40.61, and 39.53 bu. per acre, respectively. The beet yield

of wheat was obtained where the land was plowed, packed, and harrowed.
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Where winter wheat was sown on sod, double disking gave better results than

single disking or no disking, and sod broken in June or July produced a much bet-

ter yield per acre than sod broken in April. Winter wheat on soy-bean stubble

yielded 15.78 bu. per acre, and on corn stubble 12.33 bu. Notes are given on the

culture and value of Kafir corn, sorghum, and grasses. Of the grasses grown Pani-

cum bulbosum and /'. texanum made a promising growth.

In 1904 the work begun in 1903 was continued. Among the varieties of winter

wheat tested were a number of hybrids, and the plants secured showed great varia-

tions. In 1902, 150 varieties were planted and by selection in 1903 and 1904 these

were increased in number to 350. ( hving to attacks of rust the yields of winter wheat

were low and the varieties of macaroni wheat were practically ruined. Barley and

rye also proved a failure.

Of 6 varieties o.': oats Kherson gave much the best results, yielding 45.3 bu. per

acre. The best yield from seeding Texas Red oats at different rates was obtained

when 2 bu. of seed per acre was used. As in the previous season, harrowing and

packing after plowing proved the best treatment for winter wheat. The cultivation

of wheat by means of the harrow or the weeder was not profitable.

In- 1904 surface-planted corn made a much more rapid growth and tasseled nearly

a week earlier than the listed corn, and also ripened about a week sooner. The

listed corn yielded 32.3 bu. and the surface-planted, 33.8 bu. per acre. Disking and

harrowing before plowing did not have a marked effect on the yield.

The alfalfa sown on sod in 1902 gave favorable results in 1904, while the growth of

Bromus inermis on the fields seeded the same year was too small to make a hay crop.

Panicum bulbosum this season gave a very good yield.

A rotation experiment is in progress for determining the influence of fallowing,

Kafir corn, oats, leguminous crops, and barley on the succeeding wheat crop. The

best yields of wheat were obtained in 1904 after fallow and after soy beans.

Report on cultural tests in 1903-4, A. Damseaux (Bui. Agr. [Brussels], 21

(1905), No. 1, pp. 50-59).—Among a number of varieties of different cereals Abun-

dance wheat, Saxon rye, Hessian spelt, Hunsriick oats, and Groningen barley led in

yield.

Schlitte sugar beet, the best of 4 varieties, gave a yield of 46,800 kg. per hectare,

with 15.70 per cent of sugar in the beet and a purity of 87.20. The application of

commercial fertilizers in the drill, as compared with applying the fertilizers broad-

cast, retarded the beets in their early growth, but they regained the time lost later

in the season. The results from applications of barnyard manure and commercial

fertilizers showed only slight differences in the yield and value of sugar beets, but

they indicated the importance of working the manure into the soil as early as possible.

Fertilizer tests with potatoes proved inconclusive. An application of 2,500 kg.

lime per hectare increased the yield of Campine and Bohemian clover by 1,200 kg.

and of Lokeren clover by only 600 kg. Of a list of forage crops, excluding sacchaline,

crimson clover produced the largest yield of green substance.

Results of fertilizer experiments in progress for ten years, C. von Seelhorst

(Jour. Landw., 53 (1905), No. 1, pp. 29-60).—The results of fertilizer tests with rye,

spring wheat, winter wheat, oats, barley, fodder beets, peas, beans, and potatoes are

discussed.

The cereal crops were benefited only by nitrogen, potash and phosphoric acid

producing little or no effect. The yield of peas and beans was largely increased by
the use of potash, while nitrogen wa« also beneficial, but to a lesser degree. Nitrogen

followed by potash caused the greatest increase in the yield of fodder beets. With
potatoes the best results were secured where nitrogen and potash were given together.

The data obtained did not warrant drawing definite conclusions with regard to the

influence of the season on the action of the fertilizer.
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A preceding leguminous crop largely increased the yield of rye. The use of nitrogen

did not influence the proportion of grain to straw, bul where rye followed potatoes

the grain constituted 32.5 percent of the plant where nitrogen was applied, and 30

percent w here no nitrogen was given. Winter wheat after peas lodged on the nitrogen

plats, !>nt when following rape and flax nitrogen in the fertilizer application was

beneficial.

When- potatoes were grown after beans potash was more effective than nitrogen,

but the highesl yields were secured where both elements were applied together,

while alter cereals the use of nitrogen gave a greater increase in yield than the use of

potash.

Tests of the vitality of seed grain and other seeds, \V. T. Ellis [Canada

Expt. Forms Rpts. 1904, pp. /-'-/?).—This class of work, carried on at the Central

Experimental Farm at < >ttaw a, is briefly described. 1 luring the Beast >n 2,285 samples

Of seeds were tested, and tables are given summarizing the results ;is a whole, as well

as the results with wheat, barley, and oats for each province.

Trials of varieties of barleys
|
County Norlhumb. Ed. Com., Ann. Rpt. 1904, pp.

89-44).—Of 6 varieties Chevalier, Goldthorpe, and Golden Melon gave the highesl

yields of grain and straw. Chevalier also stood first in the percentage of germination.

Bowing in drills 12 in. apart showed a slight advantage in yield of grain and straw,

and in weight per bushel, over sowing in drills »> in. apart, hut the narrower drilling

gave a little more good grain than the other.

The castor oil industry, (\ M. Daugherty
( U. S. Dept. Agr. Yearbook 1904, pp.

V87-291).—This article discusses the manufacture and uses of castor oil, the sources

of supply of castor beans, and the distribution of the crop. The production of castor

beans in the United States since the Civil War is reviewed.

Improved methods of corn growing and intense cultivation, J. B. Arm-
strong [Shenandoah, Iowa: Author [1905], pp. 156, pi l,figs. IS).—A popular book
treating of subjects of general interest to the tanner, and discussing more in detail

and at greater length the culture of corn and potatoes.

Cotton cultivation [Buenos Ayres: Argentina Dept. Agr., 1904, }>]> 7).—A brief

discussion of cotton culture in Argentina. Sea Island cotton as well as a number of

upland varieties, including Peerless, Peterkin, and Russell Big Bdll, are reported to

have been introduced from the United states.

Relation of weather conditions to growth and development of cotton, .1. I'..

IIarbury i U. S. Dept. Agr. Yearbook 1904, />/> 141-150, <l<ims. 6).—This article dis-

l OSSes t he influence of moisture and of sunshine on the yield of cotton, and review -

the weather conditions throughout the cotton belt for the years of Lrreatest and of

smallest yields in the decade beginning with 1893. Diagrams are given comparing
the precipitation for the months of June, July, August, and September, and the

yields of cotton for the years 1893 to pin:;, inclusive. The climatic conditions of each

year are considered with relation to the yield, hut no general deductions are drawn.
Cotton culture in Guatemala, < >. K. Cook i U. 8. Dept. Agr. Yearbook 1904, pp.

$76-488, pis. ./. fig. 1).—The native agriculture of Guatemala and cotton culture as

practiced by the Kekchi Indians is described and the kelep in its relation to c, tton

growing is discussed. The introduction of the kelep into the United States with a

view to demonstrating the possibility of keeping the cotton boll weevil in check is

also briefly noted.

In discussing the American origin of upland cotton the author concludes that "the
upland cotton which Linnseus correctly recognized as distinct from the Old World
farbaceum, and to which he gave the Latin name Gossypium hirsutum, is a native of

tropical America Both the upland and the Sea Island cottons were originally

described from the West Indies '

Report of experiments with forage crops at the coast land experiment
station, 1904, J. s. Newman and W. I>. Garrison {South Carolina Sta. Bul. 103,
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pp gy—The yields of 11 varieties of cowpeas, teosinte, barley, soy beans, oats,

Canada field peas, cattail millet, Egyptian and crimson clover, Florida beggar weed,

6 varieties of wheat, alfalfa from 5 different sources, and hairy vetch and oats, are

recorded without comment. The varieties of cucumbers and cantaloupes grown at

the station are also given.

Forage crops. The silo, C. M. Conner ( Florida Sla. Bui. 78, pp. 285-311,

figs. 8).—Brief discussions on the culture and uses of sorghum, rape, teosinte, rye,

and Para grass (
Panicum molle ), and directions for the construction of a silo are given.

A bisexual hop vine, C. Brunotte ( Bui. Nor. Sci. Nancy, 3. ser., 5 (1904), No. 4,

pp. 173-179, pi. 1).—The structure of the hop vine is described in detail, and an

instance of a vine producing both male and female flowers is reported and discussed.

< )pinions of different authorities on the occurrence and significance of hermaphrodism

in the hop are briefly noted.

The influence of soil moisture on the content of total and proteid nitrogen

of oat straw, C. von Seelhorst and Fresenius (Jour. Landw., 53 ( 1905), No. 1. pp. 27,

28).—It is known that an increase in soil moisture, other conditions being equal,

causes a decrease in the nitrogen content of oat straw, and that this decrease is the

more marked as the nitrogen supply of the soil diminishes. The work here reported

has reference to the decrease in proteid and digestible proteid nitrogen.

Three varieties of oats were grown in 3 series of pots containing 55, 70, and 85 per

cent of moisture in the soil, respectively. The results show that the rate of decrease

is smaller in proteid nitrogen than in total nitrogen. The average percentage of pro-

teid nitrogen in total nitrogen was 61.4 on the soil with 55 per cent of moisture and

86.5 on the soil with 85 per cent of moisture. The digestible proteid nitrogen

decreased more rapidly with the increase of soil moisture than the total proteid nitro-

gen, as is shown by the fact that on the dry soil it constituted an average of 54.2 per

cent of the total proteid nitrogen and on the moist soil only 44.3 per cent. The
average percentage of digestible proteid nitrogen in the total nitrogen increased from

33.3 on the low moisture soil to 38.4 on the high moisture soil.

Canadian field peas, T. Shaw ( U. S. Dept. Agr., Farmers' Bid . 224, pp. 16, figs. 4) —
This bulletin contains a popular discussion of the Canadian field pea, with directions

for its culture for different purposes. A similar article has been previously noted

(E. S. R., 8, p. 781).

A description is also given of how this crop is grown in the San Luis Valley, Colo-

rado, at an altitude of 7,000 ft., where it is used for fattening sheep and lambs by
pasturing them on the crop. In the author's opinion this system of grazing may be

very largely extended in the mountain States. Directions are also given for growing

the crop for the purpose of fattening swine in localities where this crop can profitably

take the place of corn.

The potato, S. Fraser
(
New York: Orange Judd Co., 1905, pp. 185, pi. 1, figs. 51) .—

This book devotes a chapter to each of the following subjects pertaining to potato

culture: History and botany, some conditions influencing growth and development,

soils, rotation, manuring and fertilizing, considerations of seed, varieties, planting,

management of the growing crop, obstructions to growth and development, sprays

and spraying, harvesting, storing, production, transportation and markets, chemical

composition and feeding value, and breeding and selection. A spray calendar and
methods of seed treatment, briefly stated, are given in an appendix.
The book of the potato, edited by T. W. Sanders (London: W. H. & L. Colling-

ridge, 1905, pp. 222, illus.; rev. in Lancet [London], 168 (1905), No. 4264, p. 1346).—
This work treats of the history and botany of the potato plant, the soil and its cul-

tural and manurial treatment, the propagation by seed, cuttings, eyes, and grafting,

the preparation of the seed and systems of planting, forcing potatoes, harvesting,

storing and marketing the crop, originating new varieties, and methods of combating
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insects and diseases, ^descriptive catalogue of 270 varieties is included in the

volume.

Potato growing- in New York, .1. I.. Stone i Neiv York Cornell Sta. Bui. ?28, pp.

i
.".' $55, figs. : I.—This bulletin summarizes the data on potato culture published bj

the station in previous bulletins, aud presents other data accumulated Bince those

publications were issued. The different operations and practices in connection with

potato growing are discussed.

In L903 a comparison of barn-stored wilted and sprouted seed and of solid slightly

started cold-storage seed showed a gain of 159 per cent in yield in favor of the solid

nearly dormant seed. In 1904 the Beed tubers stored from November to May in

crates in a cool cellar and with no sprouts started May I. wen- divided into 4 lots,

placed in trays, and stored in different ways from May 2 to June 7, and then planted.

The first lot was kept in a dark cellar at a temperature of from 50 to 60°; t lie second,

in a cold frame open above and with the bottom at 80°; the third, in a ham near a

u iin low where the temperature was a hoi it the same as out of doors; and the fourth,

in a greenhouse at from 80 to 90°.

The second, third, and fourth lots gave again in yield of 35.1, 28.5, and 13.4 per

cent, respectively, over the first. The sprouts on the tubers exposed to light were

strong, dark green, and not over \ to
,

;

in. long, while on those stored in the dark

cellar they were 3 to 4 in. long, whitish and brittle, and subject to injury in planting,

especially if done by machinery.

A test was made of seed pieces of 2 different sizes, the one being as large again as

the ( >t her. The smaller pieces were as large as those frequently planted by farmers.

As compared with the larger pieces, the small pieces gave a yield reduced by 21.7

per cent on one plat and by 41.5 per cent on another. The effect of dusting the cut

tubers with plaster one or two days before planting was studied, by the station in

1903; in ."> out of 5 teststhe increase in yield ranged from 13.31 to 26.18 bu. per acre

on the plat planted with the treated seed. In the 2 other cases the results were

inconclusive.

The culture tests carried on from 1894 to 1900 resulted in the hest yields from 7 to 9

cultivations. Another series of tests showed that level culture is to be preferred to

hilling. Spraying with Bordeaux mixture generally gave increased yields, although

in some seasons when no hlight appeared little effect was observed.

The results of cooperative variety tests made in 1903 and 1
(.hi4 are given in tables.

In one series of experiments Doe Pride stood tirst, in another Bovee gave better

returns than Irish Cobbler, and in the third Gold Coin and Wilson 1st ( !hoice stood

about equal. The work of potato diggers and planters is discussed, and an outline of

cooperative demonstrations to he made in L905, comprising different phases of faun

work, is given.

Potato culture near Greeley, Colorado, .). M. Clark i U. S. P<i>f. Agr. Yearbook

1904, /'/' 311 822, figs. 6, />/. l).—The extent of the potato area near Greeley, the

markets, irrigation, and alfalfa culture as factors of success in potato growing, crop

rotation, and sheep feeding in the potato belt, the preparation of seed potatoes, and

the methods of growing the crop, including the application of water, are discussed.

Observations on the influence of nodules on the roots upon the composition
of soy beans and cowpeas, ('. I). Smith and F. W. RoBiBON {Michigan Sta. Bui.

994, /'/'• 125-182).—The yield and composition were determined of roots, stems, and

leaves of Medium Green soy beans grown in L903 on two areas, the roots in one case

being practically free from nodules and in the other nearly covered with them.

The leaves and stems from an 8-ft row bearing nodules weighed 5,125 lbs., and from

a similar area without nodules 5,562 Ihs. The roots with nodules weighed 0.438 lb.,

and those without 0.625 lh., the nodules themselves weighing only 0.16 lb.

In 1904 this work was repeated on two plats, each containing a square rod, the

one being inoculated with soil from a soydtean held, and the other being left with-
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out inoculation. During the season the roots of the plants on the inoculated plat

were well covered with nodules, while those on the uninoculated plat remained free

from them. No difference was apparent in the growth on the two plats or in the

color of the foliage. A row 8 ft. long on the inoculated plat contained 52 plants,

weighing 4 lbs. 5 oz., and on the uninoculated plat 49 plants, weighing 3 lbs. 12 oz.

The roots weighed 9 and 6 oz., respectively.

As a mean of the two years, the leaves and stems of the plants bearing nodules

contained 2.78 per cent of nitrogen, and the others 1.77 per cent in dry matter. The

roots bearing nodules (latter removed) averaged 1.01 per cent of nitrogen in dry mat-

ter, and those having no nodules 1.43 percent. "Inoculation does not seem to

notably affect the phosphoric acid nor the potash." In each year the percentage of

protein was higher in the inoculated plants, the protein content for the two years

taken together being 56.86 per cent greater in the plants from the inoculated plats.

A similar experiment with cowpeas, made in 1904, showed a. corresponding pre-

dominance of nitrogen in the leaves and stems where nodules were produced, and a

decrease in the roots. The cowpeas with nodules on the roots contained 47 per cent

more protein than those without nodules.

Analyses of the nodules showed the following composition: Soy-bean nodules

—

protein 26.19, nitrogen 4.19, potash 2.05 per cent; cowpea nodules—protein 24.39,

nitrogen 3.90, phosphoric acid 0.96 per cent. In all except one case the roots with-

out nodules contained a greater percentage of nitrogen than the roots provided with

them.

An estimate based on the composition of dry matter of the leaves, stems, and roots

of the two crops and the yields of plats 0.8 and 1.29 acres in size shows that the

inoculated soy beans contained 113.55 lbs. of nitrogen per acre, as compared with

75.98 lbs. from the uninoculated, and the inoculated cowpeas 139.21 lbs., as com-

pared with 118.45 lbs. in the uninoculated crop. The figure for the cowpeas does

not include the nitrogen in the abundant nodules.

In a study of the influence of nodules upon the composition of the seed of soy

beans it was found that the ripened seeds of the inoculated soy beans were fully 16 per

cent richer in protein than the product of the uninoculated areas. The authors con-

clude that the nodules on the roots on fairly fertile soil may not notably increase the

yield, but that they do increase the relative and absolute amount of nitrogen in the

plants.

Tests of different varieties of sugar beets, R. Harcourt (Ann. Rpt. Ontario

Agr. Col. and Expt. Farm, 30 (1904), PP- 51-54)-—Four years' results with different

varieties of sugar beets are reported.

The tests comprised 32 varieties, of which 20 were grown for 4 years, 8 for 3 years,

and 4 for 2 years. The beets were grown in level culture in rows 21 in. apart and at

8 in. apart in the row. In 1904 Mangel Sugar Beet, Rimpau Rubensamen, Jaensch

Victrix, and Improved Imperial ranked first in quality. The sugar content in these

varieties ranged from 17.4 to 18.5 per cent and the coefficients of purity from 83.8

to 90.3.

In the list of varieties tested for 4 years Kleinwanzlebener, Improved Imperial,

and Pitzscheker Elite ranked first in average quality. Kleinwanzlebener showed an
average sugar content of 16.9 per cent and a purity of 88.1. Among the varieties

grown lor 2 years Rimpau Rubensamen stood first in average results, with a sugar

content of 17.6 per cent and a purity of 89.5.

A study of the influence of the distance between rows on the quality indicated that

the best quality of beets is obtained in rows 18 or 20 in. apart, and that wider plan-

ting reduces the quality and produces a marked decrease in yield. A brief report on
the beet-sugar industry in Ontario is given.

Sugar-beet seed breeding, J. E. W. Tracy {U.S. Dept. Agr. Yearbook 1904, pp.
341-852, pis. 3).—The effect of good seed on the quality oi the beet, and the ad van-
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fcages of lm'ow ing Bugar-beel seed al home are pointed oat. Methods fen- the production

of high-grade commercial seed are outlined, the different Bteps in scientific growing

of sugar-beet seed are summarized, :m<l the work of this Department in this line is

briefly reviewed.

Field experiments with sug-ar cane, (
'. F. Eckart (Hawaiian Sugar Planters?

sin., Div. Agr. and Chem. Bui. IS, pp. /,', plans S). This bulletin considers briefly a

few of the more important points in connection \\ itli practical tests with sugar cane

in the field, and indicates some of the sources of error which may occasionally arise.

In considering the modifying influences which may tend to impair tin- results

obtained during short periods a simple plal irrigation experiment is taken as an exam-
ple, and the nature of plats, preparation of land for planting and the seed cane used,

and the treatment of plats with special reference to irrigation are described. The
actual difference in weights of cane and sugar per acre which may arise from appar-

ently trifling variations in the growth of the individual cane plants is pointed out, the

figures used ' >« -i

i

ilt based on an increase in diameter of the cane by
,

.',, .,
,

,',„, and .'.

of an inch. Diagrams are presented to illustrate the manner in which small experi-

ment fields, either w ith or without irrigation, could be laid out to best advantage.

The improvement of tobacco by breeding and selection, A. 1>. Shamel
i U. S. Dept. Agr. Yearbook 1904, pp. 485-452, pis. 7, fig. 1).—This article points out

the need for the improvement of tobacco and its adaptation to soil and climatic con-

ditions, discusses the value of large and heavy seed, including the description of a

method for the separation of the light from the heavy ^-v<\, and gives general direc-

tions for improvement by selection. Record outlines for noting the characteristics

of individual seed plants and tin- development of the progeny are given.

The results of experiments in selection, showing the influence of plant individ-

uality, are reported. Ten separate and distinct types were observed in a Meld of

Sumatra tobacco and seed was selected from the typical plants in each type. In the

young plants produced from this seed the characteristics of each type were quite

apparent and became more prominent as maturity approached. It was further

observed that the progeny produced about the same number of leaves as the parent

plants, in which the number had ranged from 4 to 40. An increase in the number
of leaves was not associated with an increase in the height of the plants, but tin'

length of the internodes was reduced as the number of leaves increased.

Thi' shape of the leaf in the parent plant was reproduced in the progeny, and in

this connection the value of wide leaves with rounded tips and bases is pointed out.

"It has been conclusively proven that any shape of leaf desired, which is produced
in a given locality, may be fixed and transmitted uninterruptedly to the succeeding

crops by selection of the parents having the desired shape of leaf and saving the seed

of such plants under bag." It was also found that the size of the leaf can be con-

trolled by selection. Seed from plants free from suckers produced proportionately

few suckers, while seed from freely SUCkering individuals produced plants with large

numbers of sucker-

In 1903 the author selected plants apparently resistant to a root disease attacking

Sumatra tobacco. "The progeny from these plants weie resistant to t he disease and

produced a profitable crop of tobacco while the plants grown from other selected

svi->\ were as seriously injured as in the previous year. These results are believed

to BUggest the possibility Ol breeding types resistant to many ol the common tobacco

diseases.

The improvement of tobacco by crossing varieties is also briefly noted. The
progeny of crosses made in 1903 with native and imported variety ol cigar tobacco

phowed a great improvement in quality, vigor ol growth and yield over the native

types. The shape ot the teat was materially modified especially in hybrids of

Havana see.l and Cuban and Havana seed and Sumatra the leaves, very round,

with regular and uniformly fine veins from the tip to the base, were ot tiner and
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more elastic texture than Havana seed and made better wrapper^. The results

were even more striking in the crosses in which Broadleaf was used as the mother'

parent.

The selection of tobacco seed plants, A. I>. Siiamkl (Connecticut Slate Sta. Bid.

150, pp. IS, pis. '>).—A somewhat fuller discussion of this subject by the author has

been noted from another source (see above). This bulletin treats of the possibility

of improving the quality of tobacco, the lack of uniformity of plants in the average

tobacco crop, self-fertilization and cross-fertilization in the plant, advantages of using

seed from self-fertilized Mowers, and methods of selecting plants and securing self-

fertilization.

In all the crops grown from imported seed a large proportion of abnormal plants,

in type as well as maturity, were observed. This was especially true of the crops

from freshly imported Cuban seed, in a field of which the author found about 33 per

cent of the plants to he of freak type. The variation in type of the Broadleaf Havana
seed and of so-called native varieties was less marked, but the individual variation

in the number, shape, and size of seeds, the number of suckers, the number of seed

pods, and other characters was nearly as great as among plants grown from imported

seed.

It was observed that some plants had nearly double the number of leaves found

on average plants, and many individuals produced rounded leaves, while others bore

long, narrow, and pointed leaves. Some plants suckered profusely, while in others

this tendency was comparatively weak. Again, plants were observed with from 150

to 200 seed pods, while others bore only from 25 to 100. In maturity of leaf a differ-

ence of 2 weeks was noted between individual plants, and it was found that the

leaves of plants in the same field varied in body, stretch or elasticity, color or appear-

ance, and other characteristics.

In the discussion of self-fertilization and cross-fertilization of tobacco the flowers

of the plant are described and the natural method of fertilization is pointed out.

For 2 years experiments were made with Connecticut Havana, Broadleaf, Sumatra,

and Cuban types grown under cloth and in the open, and on a commercial scale, to

determine the relative value of seed produced by exclusive self-fertilization and of

seed produced by natural cross-fertilization. The results show that the plants from

self-fertilized seed produced exactly the character of the mother plant. The indi-

vidual character, such as shape and color of leaves, number of leaves and suckers,

body or texture, size of veins, time of maturity, and all other observed characters

were uniformly transmitted.

In a field of Connecticut Sumatra several hundred plants of different types were
selected and seed exclusively from self-fertilization was secured. From this seed a

type was produced with leaves which would not burn, and with it another type

tested in the same way which had the most perfect burn of any kind of tobacco. In

one instance imported seed produced plants which were attacked by a fungus root

disease and destroyed, together with certain individuals which were resistant or

immune and produced ripe tobacco of excellent quality. Some of the plants were
only partially resistant, and seeds saved from these and compared with the seed

obtained from the resistant or immune plants when sown resulted in poor plants,

showing the characteristics of the diseased ones in root, stalk, and leaves, while the
plants from the other seed, although sown on the seed beds where the disease had
occurred, produced perfectly resistant individuals.

These cases are cited by the author to show the transmitting power of the seed of

tobacco from self-fertilized flowers and to point out its practical importance.
Experiments in growing- Cuban seed tobacco in Texas, G. T. McNess and

W. M. Hinson ( U. S. Dept. Agr., Bur. Soils Bui. ?7, pp. 44).—The history of experi-

ments in growing Cuban seed tobacco in Texas is given, the relation of climate and
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soil to this industry is discussed, and the results of experiments during L902, L903,

and l'.'iil are reported.

The temperature and precipitation for 6 months of the growing season in eastern

Texas and Havana, Cuba, are compared, the averages showing a close correspond

ence for Palestine and Nacogdoches, Texas, with those for Havana. The monthly

differences shov greater variations, the temperature al Havana varying only aboul

s 1'.. w hile in Texas the variation is l
•">". The rainfall al 1 iavana was much heaA ier

during the first - months of the period and very much less the third month than in

Texas, while for the remainder of the period the differences were not so great. The

ii iran range of humidity is aboul the same in both regions, bul at Havana the rela-

tive humidity appears higher for a Longer period during the -I hours than at Pales-

tine, Texas.

The soils used in these experiments were the ( Orangeburg fine sandy loam and the

Orangeburg clay. The Orangeburg fine sandy loam is described as a compact red

Bandy loam containing considerable silt, with an average depth of aboul 12 in., and

the subsoil a heavy sandy clay reaching a depth of '> ft. <»r more. Both the soil and

Bubsoil contain rounded iron concretions aboul one-quarter of an inch in diameter.

The Orangeburg day. which differs from the fine sandy Loam in having a much
lighter soil over the red clay subsoil, is described as being from 5 to 9 in. deep, of a

dark-red color, and ranging in texture from a heavy sandy loam to a clay loam, with

a subsoil of stiff dark-red flay, generally reaching to considerable depths.

Mechanical analyses of both soils and the content of soluble salts in the soil ami

Bubsoil are given in tables. It is stated that both soils contain enough potash salts

to make them desirable for tobacco, and thai the chemical analyses of the two com-

pare favorably with those of the tobacco soils of Cuba, especially with the red soils

in the Partidos district.

In 1903 work was conducted on 4 different fields representing the - Orangeburg

soils. The lighter soils received about 15 loads of well-rotted manure and the

heavier soils 20 loads per acre, the manure being plowed under- and allowed todeca}

BOme time before planting. The plants were set 12 and 14 in. apart in :i ft. rows.

The crops obtained showed a very wide range in yield, believed to be due to differ-

ences in the local weather conditions, in the type of soil, and in the amount of ferti-

lizer used.

The tobacco after being thoroughly fermented was examined and graded early in

January, 1904, bul at this time from 72 to 84 percent of the crop classified as of good

aroma was insufficiently aged, while only 10 to 11 per cent was judged a filler of

U. I aroma with sufficient age. This tobacco was packed and baled and put OH the

market to determine its c mercial value. The firms purchasing it seemed to regard

|t as satisfactory, although some considered it tacking in aroma and smoothness as

compared with the Cuban leaf. Nearly all agreed that the leaf was the best domestic

tiller they had evei tested, but in the opinion of one firm the quality <>f the leaf

was not as good as the tobacco now being grown in Pennsylvania. The prices

received ranged from 28 to 10 cts. a pound.

These experiments were continued in 1904 on 4 different fields, the methods of

culture, curing, etc., being quite fully described. The cost of production on the

fields varied from 19.3 cts. to 26.4 cts. per pound. As in the previous year, a wide

range in the rates of yield was shown. The total yield from the entire area, 8£

acres. «;h 5,461 lbs., or 624. 1 lbs. per acre, with an average cost of production ol

$1.6 cts. per pound. "It is believed that the farmer having ail the facilities on Ins

plantation can <;row this tobacco at a coat not exceeding 10 cts. a pound."

In 1905 this type of tobacco was planted on about 150 acres of Orangeburg soils in

three counties, and a tobacco firm has agreed to purchase the barn-cured product at

a remunerative price. •• It therefore appears that in the course of a few years, it the
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industry be conducted on a conservative basis, the growing and packing of tobacco

can become an important industry of cast Texas."

Experiments in breeding tobacco, E. H. Jenkins (Connecticut State Sta. Rpl.

1904, pt. 5, pp. 449-456, pi. 1).—In 1903, 12 different types or strains of tobacco,

including 7 of the Sumatra type, 2 of the Cuban, and 1 each of Connecticut Broad-

leaf, Connecticut Havana, and White Burley were grown, and small quantities of

seed from individual plants were selected as being the very best in the plats and

exclusively self-fertilized. From this set 4 strains of the Sumatra type, 1 of the

Cuban, and 1 each of the Connecticut Broadleaf, Connecticut Havana, and White

Burley were obtained and are here briefly described. As in the previous year, seed

from selected and exclusively self-fertilized plants was secured for future work.

The general result of the season's work indicates that the characters of the partic-

ularly selected mother plant were transmitted to each one of the offspring with a

remarkable degree of uniformity. The author reports that this was the first time

since the experiments with Sumatra were begun, in 1900, that plats were secured in

which the plants were uniform in size and in the number and shape of the leaves.

The effect of cross-fertilization and self-fertilization in tobacco is discussed and

an article giving one of the very earliest descriptions and pictures of the tobacco

plant, written soon after its introduction into the Old AVorld from the West Indies,

is reproduced.

A new and valuable cover crop for tobacco fields, A. D. Shamel ( Connecticut

State Sta. Bui. 149, }>p. 7, fig. 1).—The need of a suitable cover crop for tobacco fields

is pointed out, and hairy vetch, sand vetch, or Russian vetch ( Vicia rillosa) is

described with special reference to its use for this purpose. Directions for planting

the crop are given, and its value for forage or green manure is also briefly noted.

In October of 1904 several tobacco fields wrere sown to Russian vetch either with

rye or alone. In some instances the soil preparation consisted of plowing and har-

rowing, while in others the seed was sown on the unprepared ground and disked in

with an ordinary disk or wheel harrow. Both inoculated and uninoculated seed

was used.

Although the seeding was thinner than desirable, a good stand was obtained and

the crop wintered better than the rye which was sown with it, the vetch surviving

in spots where the rye completely winterkilled. The roots of plants from inocu-

lated seed bore many tubercles, while on the plants from the uninoculated seed they

were less numerous and the plants much less vigorous. When the crop was plowed

under in May the plants were from 4 to 8 in. high.

Universal nomenclature of wheat, N. A. Cobb (Dept. Agr. X. S. Wales, Misc.

Pub. 539, pp. 75, pis. 15, figs. 74)-—This publication includes a series of papers pub-

lished in the Agricultural Gazette of New South Wales and previously noted (E. S.

R., 15, p. 246).

A further study of the volume, microscopic structure, and strength of the aleuron

layer in wheat is reported. In this study the distribution of gluten in the ripe

endosperm of typical Australian wheat was determined, and observations made on
the structure of the flour cell. Directions are given for the selection of average sam-

ples, the preparation of sections of a ripe wheat grain, the demonstration of the dis-

tribution of gluten in the flour cells, and the collection of all the gluten from a sin-

gle flour cell.

Spraying to kill weeds, T. D. Jarvis (Ann. Rpt. Ontario Agr. Col. and Kept.
Farm, 30 {1904), pp. 39, 40).—Early in July weed patches in which 28 species and
12 botanical families of plants were represented were sprayed with a solution of 9

lbs. of bluestone to 45 gal. of water. It was observed that 24 hours after spraying
the effects were the same as 6 hours after the treatment. It is concluded that wild
mustard is the only weed that can be destroyed by spraying with this solution.

The flowers of field bindweed and white cockle, and the leaves of blue weed, bull

thistle, Canada thistle, and sow thistle proved very sensitive to the spray.



HORTICULTURE. 1 39

HORTICULTURE.

Opportunities in agriculture (U. >'. />-/>/. Agr. Yearbook 1904, />/> 161-190,

l>ls. .;). This subject is popularly considered from 3 different standpoints: I
I

I Grow-

ing Crops under Glass, by B. T. Galloway; (2) Fruil Growing, by M. B. Waite; and

.; General Farming, by W. .1. Spillman.

( >n the subject of growing crops under glass Buch phases are considered as general

plan! growing, vegetable growing, cut-flower growing, and tin' growing of bedding

ami ornamental plants as a specialty. The business and braining qualifications nec-

essary for cadi of these industries, capital involved, and the profits which may
reasonably be expected are considered.

Under fruit growing, special attention is called to intensive methods and the desira-

bility of thorough cultivation and care of relatively small areas as compared with

more extensive plantings. The various details of orchard management, cos! of estab-

lishing an orchard, and the opportunities in intensive fruit growing are discussed.

The average cost of establishing an orchard and its care for the first 5 years is placed

at $100 per acre.

Under general farming special attention is called to possibilities in the milk and

fancy butter trade, poultry, vegetable gardening, cheese making and livestock in the

South, and seed production.

Horticultural work at the Canadian Experiment Stations, YV. T. Macoun,

\V. s. Blair, 8. A. Bedford, A. Mackay, and T. A. Sharpe {Canada Expt. Farms

Rpts. 1904, pp. 105-122, 125-128, 134, 185, 853-359,364-370,895-409,435-446,466

485, ph. 2).—A report on the character, culture, and behavior of a large number of

fruits, vegetables, and flowering plants grown at the different experimental farms in

Canada from Nova Scotia to the Northwest Territories. The reports are similar in

character to those of previous years
I
E. 8. R., L6, p. L'nl).

The severe winter of 1903-4 killed large numbers of fruit trees in the orchard- of

Ontario and Quebec, which for many years previously had proved hardy. At the

Central Experimental Farm 306 apple trees, including lh4 varieties, were killed, all

above the snow line. During the preceding 6 years 90 varieties of apples were top

grafted on hardy stocks to determine whether varieties which would not succeed

when grown in the ordinary way would prove satisfactory when top grafted on stocks

having heavy trunks. Practically all of the varieties thus used for top grafting were

killed hack to the stocks.

< me instance is cited in which Milwaukee and Martha were top grafted on Wealthy,

each variety occupying ahout half the top of the tree. As a result of the severe cold

Martha was entirely killed, while the Milwaukee remained alive and bore a good

crop of fruit. Trees which have proved tender when tried as standards are thus

show n to be also tender when grown on hardy stocks. Hardy stocks do not appear

to make grafts noticeably hardier. A revised list of the winter varieties of apples

recommended for the district is as follows: Scott Winter, Milwaukee. Northwestern

Greening, Canada Baldwin, and Golden Russet in the more favored localities.

A further account is given by Mr. Macoun of the close-planted i Id by 1<> ft. apart
|

Wealthy orchard set out at the Central Experimental Fannin 1896. Theaverage
profit per year per acre from this orchard from 1896 to 1904 has been 154.13, while

the average profit per year per aire since the trees have been bearing well, from

1699 to 1904, has been $10(3.19. This system of dose planting is not recommended

lor genera] adoption, but is believed worthy of trial by specialists. The 2 varieties

Wealthy and Wagener are believed \<> he the most suitable for this close planting on

account of their early bearing habits.

Experimental shipments of apples from this station t<> points in Ireland and Scot-

land were made in 1904. All the shipments were made in bushel boxes and all

graded XXX. Some of the fruit was sent in cold storage, hut tin' most of it was
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not. The fruit was placed in the boxeS in regular rows and tiers, with a sheet of

cardboard above and below ami a very little excelsior between the cardboard and the

sides of the box. Apples were shipped as a rule when well colored but still hard.

The varieties were Duchess, Charlamoff, Antonovka, Anis, Dudley, Winter Stripe,

McMahon White, Wealthy, and Patten Greening. The varieties Charlamoff, Anis,

and Winter Stripe in some shipments were wrapped in tissue paper.

In every instance the apples arrived at their destination in good condition, but

owing to the unusual abundance of applesin both Ireland and England the results

were not as profitable as heretofore. The apples shipped to P>elfast, the agent stated,

were not good enough for dessert purposes, and hence brought a low price, scarcely

sufficient to pay the freight. That market, also, preferred apples in barrels instead of

in boxes. Wealthy apples shipped to Dublin sold from 84 cts. to SI. 08 per box. The

shipment of Patten Greening and Wealthy to Glasgow brought about 68 cts. a box

net.

The severe winter killed most varieties of European and Japanese plums at the

station down to the snow line. Two seedlings, however, of the Red June plum

originated at the experimental farm proved hardy in flower and bud and have been

given the names of Togo and Oyama. Three American seedlings originated at the

Central Experimental Farm have been named Gloria, Swift, and Fitzroy. All of

these varieties are described, as well as some of the newer Americana varieties.

Horse beans have proved a very satisfactory cover crop in the orchards. These

beans stand up during the winter and hold the snow well and in the spring are

easily broken up by a disk harrow. It is believed that English horse beans and rape

grown together will prove an ideal cover crop for that region. The beans furnish

nitrogen and humus and hold the snow well, while the rape will cover the ground

and thus protect the roots.

One of the disadvantages of hairy vetch, otherwise •..' excellent cover crop, is the

difficult}' of plowing under where it lives over the winter. The crop lived over the

wi nter at the Central Experimental Farm and the plan was tried of cutting it and

letting it lie on the ground as mulch in the same way as red clover is sometimes

used. The vetch, however, was killed by the first cutting.

Further experiments were made during the summer in growing vegetables in a

cheese-cloth inclosure. Radishes and cauliflowers grown inside the inclosure were

again free of maggots except where the plants had been affected in the hotbed before

setting out in the inclosure. Both these vegetables developed satisfactorily, in the

inclosure. The radishes were 2 days later than those grown outside, but remained

tit for use nearly a week longer inside than outside. Outside the inclosure the cauli-

flower was practically a failure, while inside the crop was quite satisfactory.

Lettuce was ready for use 2 days earlier inside the inclosure than outside. Beans

were ready for use 1 to 2 days later inside than outside the inclosure. The yield

inside the inclosure was 58 qts. and outside 53 qts. on like areas of ground. There
was no apparent difference between onions grown outside and inside. The same
cheese-cloth cover which was used in 1903 was again used in 1904 but tore consider-

ably and gave trouble. The life of a cheese-cloth tent, therefore, will not exceed 2

years. The cost was 5 cts. per yard.

Nolte Earliest tomato yielded heavier than Spark Earliana, but it is not quite so

smooth. Spark Earliana has proved one of the earliest ripening and most satisfac-

tory varieties grown at the station for 5 years. A method of pruning tomatoes tried

during the year has been previously noted from another source (E. S. R., 17, p. 36),

At the Nova Scotia station crimson clover has proved one of the best cover crops

for use in orchards. It is sown at the rate of 20 lbs. per acre. An increase of 44 bu.

of green peas per acre was secured by the use of 500 lbs. of a complete commercial
fertilizer at a net profit of $5.70 per acre. The Australian Brown onion is considered

the best variety fur the average grower.
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Mr. s. A. Bedford, of the Manitoba Station, gives a List of varieties of standard

apples root-grafted on Pyrus baccata which have been planted at the station ;in<l the

effect of the winter on them. Most of the varieties were killed back more or less,

but many varieties made a strong growth during the season. Plums were a heavj

crop at the station. Three native varieties which fruited for the first time proved

superior to anything tested as regards earliness and flavor. The fruit ripened early

in August, which was fully 2 weeks sooner than fruit of any other varieties found on

the farm. The plums are c paratively large, <!»*»]
»

reel in color when ripe, skin

sweet and juicy with no sign of astringencj . and the stone was nol out of proportion

to the flesh. The fruit from all :; trees is very similar and has been given the name
of Major.

Fall-><»\\ ii seed of ( 'aragana arboresa n& lias given much stronger plants than spring-

Bown seed. Various tender species of Philadelphus have been successfully grown at

the station when bent to the ground and sufficient soil thrown over the tips t«> hold

ih« 'in there during the winter. < rradus has proved the earliest large pea yel tested.

Report of the professor of horticulture, II. L. Hi it i .1////. /,'/-/. Ontario Agr.

Cbl. and Expt. Farm,S0
I 1904), pp. I0i1-116, figs. 5).—This report gives an outline of

the horticultural work at the < mtario Agricultural ( !ollege during the year, with notes

on various cover crops, orchards, small fruits, vegetables, and ornamental shrubs.

The severe winter killed 10 per cent of the tree- in the apple Orchard, 20 per cent

of those iii the plum orchard, 35 per cent in the pear orchard, and 44 per cent in the

cherry orchard. Twenty peach and L'() quince trees which had survived several

winters were also killed.

How to make a vegetable garden, Edith L. Fullerton, illus. by II. B. Ful-

lerton (New York: Doubleday, Page & Co., 1905, pp. XIX 347, figs. 253).— Popular

directions for making a garden and the culture of all the usual vegetables and small

fruits. The illustrations form a prominent feature of the work. A table 18 given

Bhowing when to plant each of 74 different vegetables, depth to plant them, distance

apart, the period when the crop matures, and other information as to cultural

method-.

Test of the vitality of vegetable seeds, E. II. Jenkins ( Connecticut State SSfo.

h'/ii. 1904, pt. •'. pp- '/•s U8).—k table is given showing the results of germination

tests of 415 samples of seeds representing .'!4 different vegetables.

The age of the samples varied from 1 to 12 years, most of them being I to - years

old. They were sent in by the seedsmen or growers themselves with the understand-

ing that the results of the test wore not to he published as representing the char-

acter of their goods. Sweet corn and onion seed are grown in large amounts in the

Stale and more tests of these varieties are annually made at the station than of all

other kinds of seeds.

California-grown onion seed showed a higher percentage germination than Con-

ecticut-grown seed, and seed less than l year old germinated hotter than older

Bed. The vitality of crops of onion ^'i'>\ for 1880 and each of the years 1894 to

1904 is tabulated and another table given -how ing the sprouting ability of different

varieties of union seeds and sweet corn.

Mushroom growing for amateurs, (i. 1-
. Atkinson and K. Shobe (New >'"/•/,

pornell s/a. Jin/. _'_>;. pp. 415-424* J".i-
<

- 4).— Experiments were undertaken in the

Culture of mushrooms to learn what sucees< might be expected by amateur growers
where no elaborate preparations were made as to special bouses

Cellars or basement rooms may he used for mushroom culture in winter provided

the temperature does not go below 55° F. or rise above 65° F. They should not he

grown in cellars under the living part of a house, as the fumes of manure will rill

the house. They can be grown in stables which are not too cold.

In the stat ; <n experiments they were grown in part in boxes under benches in the

greenhouse vij ire the temperature during the winter was about 55* F. at night and
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60 to 65° F. during the day, and in part under a bench in a basement. The boxes

used were 3x3.5 ft. wide and 1 ft. deep. The bed under the bench in the basement

was made by placing a plank against the legs of the bench and tilling the space

between thai and the wall with well-packed manure. The boxes and bed together

contained about 90 sq. ft. of surface and yielded at the rate of about 2 lbs. of mush-

rooms per square foot. The manure for the boxes and bed was composted October

31 and was ready for putting in the beds November 9.

The beds were spawned November 23 and covered over with dirt December 1 and

2. The first mushrooms were picked .January 1, or about '> weeks from the time the

beds were spawned. The regular picking began a week later. The spawn in a

small part of the bed did not produce mushrooms until about 2 months after spawn-

ing. When the crop was at its best 4 to 8 lbs. of mushrooms were collected at each

picking.

Detailed directions are given for the making of mushroom beds in cellars, for the

preparation of the manure and packing into the beds, and for the buying and inser-

tion of the spawn in the prepared beds, with general notes on the growth of mush-

rooms, picking mushrooms, and the enemies affecting mushrooms. Illustrations are

given of the varieties Alaska, Columbia, and Bohemia, as grown under the different

conditions in the experiment,

The orchard and fruit garden, E. P. Powell {New York: McClure, Phillip* &
Co., 1905, pp. XV 322, [>h. 24).—Popular directions are given for the culture of

orchard and small fruits, including citrus fruits, figs, dates, olives, pineapples,

bananas and other tropical fruits, and nuts. In the concluding part of the work

chapters are given on wind-breaks, drainage, irrigation, pruning, mulching, fertiliz-

ing, cover crops, spraying, the animal friends and foes of the garden, harvesting and

marketing of fruit, and plant breeding. The book is written for the practical fruit

grower, and appears to be well adapted for that purpose.

Promising- new fruits, W. A. Taylor ( U. S. Dept. Agr. Yearbook 1904, pp- 399-

416, pis. 8).—Descriptions with colored illustrations are given of a number of promis-

ing fruits and nuts. Among these are the Bloomfield and Doctor apple, Rossney

pear, Millennial grape, Perfection currant, Delmas persimmon, and the following 10

varieties of pecans: Centennial, Frotscher, Jewett, Pabst, Post, Rome, Russell, San

Saba, Stuart, and Van Deman.
New citrus creations of the Department of Agriculture, II. J. Webber and

W. T. Swingle ( U. S. Dept. Agr. Yearbook 1904, pp. 211-240, pis. IS, .fit/*. 2).—In
the work of the Department with citrus fruits the primary objects sought have been

"(1) hardier varieties which would endure the occasional severe freezes which visit

the orange sections, and, if possible, varieties sufficiently hardy to be grown farther

north than the present citrus belt; (2) new fruits having the loose, easily removable
rind of the mandarin and tangerine combined with the quality, flavor, and size of

the ordinary sweet orange; (3) new fruits having the sprightly acid flavor of the

pomelo with the bitterness reduced, and the loose, easily separable rind of the man-
darin and tangerine; and (4) new fruits intermediate between the pomelo and the

orange which would possess desirable market qualities."

A hardier fruit has been obtained by crossing the trifoliate orange
(
Citrus trifoliata)

with the sweet orange. Considerable difficulty was experienced in crossing these 2

varieties and only about 2 per cent of the flowers operated upon set fruit. Owing to

the polyembryonic character of the seeds of citrus fruits considerable care was neces-

sary in selecting the true hybrids. Of 40 hybrids of the trifoliate orange crossed

with the pollen of the sweet orange, 29 resembled the former in habit and foliage

characters while 11 were intermediate in these characters. From these crosses 2

fruits have been developed which are of considerable promise.
These fruits are about midway in character between the 2 parents and are neither

sweet oranges, trifoliate oranges, nor lemons, and have therefore been grouped under
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the class name of " citranges." They have been given the variety names of Rusk

and Willits. They are described in detail and illustrated with colored drawings.

The Rusk is from U to 2 in. in diameter and 1 1 to L| in. high. It is considered

too sour to be eaten out of hand bul is very palatable with BUgar. It has a bitter

Savor and is considered valuable for making "citrangeade," similar to Lemonade, or

lor use as a breakfasl fruit. It may also !>• used for pies, preserves, marmalades,

and genera] culinary purposes. The Willits, while similar in general appearance,

see a distinct flavor fr thai <>t" the Rusk, having more nearly the character

and flavor of the lemon.

These fruits have withst I a temperature of from L5 to L8 !•'. above zero and in

one instance a minimum tempera tun- of 6 without injury. It is believed that they

may be grown without protection throughout South Carolina, Georgia, Alabama,

Mississippi, Louisiana, Arkansas, parts of Tennessee and Texas; also parts of Wash-
ington, Oregon, northern California, Arizona, and possibly New Mexico; and will

prove of value mainly as a home fruit for cultivation throughout the Southern

Mate- w here the sweet orange, the lemon, and lime can not be grown.

The tangelo is a name given to a new class of loose-skinned citrus fruits obtained

by crossing tangerines with the pomelo. A variety originated in this group, called

the Sampson, is described and illustrated. The tangelo is about midway in size

between its 2 parents. It has a sprightly acid flavor but is rather sweeter than the

pomelo with a slightly bitter taste. "Its most pronounced characters, however, are

the Looseness of the rind and the ease with which the segments can be separated."

The flavor is considered excellent, and it is believed it will become very popular

as a breakfasl fruit

Two new tangerine oranges have been obtained by crossing the Dancey tangerine

with pollen of the Parson Brown orange. The fruits obtained from these crosses

differ from other varieties of tangerines primarily in being larger, earlier, and more

highly flavored. The variety given the name of Weshart uniformly colored up and

ripened about 2 weeks earlier than the Dancey tangerine. The fruit of the variety

given the name of Trimble is slightly larger than the Weshart tangerine hut not

quite equal to it in flavor. The rough, humpy appearance of the Trimble serves to

distinguish it from other tangerines.

It is believed that these i' tangerines will prove superior to the Dancey in nearly

every respect. They are recommended for culture wherever tangerines are now
brown. Neither these tangerines nor the tangelo previously described are more
hardy than the ordinary pomelo and tangerine and therefore can be grown only in

the districts where such fruits succeed. Detailed descriptions are given of the fruit

and trees of both these new varieties of tangerines.

An apple orchard survey of Wayne County, New York. I, The apple
industry, <i. F. Warren | New York CornellSla. Bul. .':>;, pp. .'.".> 862, pi. ltfig*.

This Burvey was undertaken under the direction of John Craig. In the survey every

orchard in Walworth Township as large as 1 acre in extent was personally inspected.

In the remaining townships of the county only orchards 61 5 acres in extent or over

were visited. Wayne County is one of the leading counties in fruit production in the

State.

The data secured in this survey cover such matters as methods of tillage, the use

of fertilizers, pruning spraying, number of trees per acre, distance apart, age of the

orchard-, soil-, drainage, elevations and exposures, whether the orchard was rented

or managed by the owner, varieties of apples grown, most prevalent diseases and
insect enemies, yields markets, and prices

In all, 574 orchards containing 3,761 acres were examined in Wayne County during

the summer of 1903. The total apple area in the county is about 21,000 acres or 6.9

per cent of the improved farm land. The most prominent varieties grown are Bald-

7328—No. 2—05 4
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win and Greening followed by Roxbury Russet, King, Northern Spy, and Twenty

Ounce. From 20 to 25 per cent of the orchards are rented. The average yield of

rented orchards for 4 years was 174 bu. per acre and from orchards managed by the

owner 210 bu. More attention is paid to orchard culture than formerly, 14 per cent

having been distinctly renovated during the past 10 years.

Relative to tillage and yield, 44 per cent of the orchards have been in sod at least

5 years, 20 per cent have been tilled 5 years or more, and 36 per cent have been

tilled part of the time. In 1903, 30 per cent of the orchards were tilled. The aver-

age yields for 4 years in the orchards thus differently managed were as follows:

Tilled for preceding 5 years or more, 266 bu. per acre; tilled most years, 229 bu. ; in

sod most years, 202 bu. ; in sod at least 5 years, 148 bu. It is thus seen that the tilled

orchards have given an average yield 80 per cent higher than orchards regularly

in sod.

Not all this difference, however, is due to tillage, since the men who till the

« .rchards usually also give better attention to manuring, spraying, and pruning. Tak-

ing these factors into account it was found that the increase in yield, due to tillage

alone, was about 35 per cent. A large number of the orchards in sod were pastured

with various kinds of stock. Orchards pastured with hogs or sheep gave better

results than those pastured with cattle or horses. A few orchards in sod were found

which were among the best producers.

About one-third of the orchards examined received no fertilizers whatever. The
other two-thirds received more or less manure. Commercial fertilizers were used in

only about 12 per cent of the orchards. The average yield for 2 years in fertilized

orchards was 257 bu. per acre and in unfertilized 202 bu.

Buckwheat is the cover crop most commonly grown. Bad pruning was frequently

ol (served. In 16 percent of the orchards stubs from 2 to 12 in. long were found.

Thirty-three per cent of the orchards was seldom or never sprayed. Forty-one per

cent was sprayed in 1903. The sprayed orchards in 1903 averaged 27 bu. more per

acre than the unsprayed orchards. Damage from insects and fungus diseases was

small during the year, and in some instances only one spraying was given.

In 43 per cent of the mature orchards the trees were 30 by 30 or less ft. apart.

The average yield for 4 years where the trees were 30 by 30 ft. apart was 186 bu.

When 31 by 31 ft, to 35 by 35 ft. apart the average yield was 222 bu., and when 36

by •">> ft. to 40 by 40 ft, apart the average yield was 229 bu. per acre. Trees were

found to reach their maximum yield in Wayne County 44 years after planting.

Eight per cent of the orchards examined needed drainage throughout, 30 per cent

needed drainage in part, Fifty-four orchards in Walworth Township which needed

drainage yielded 42 bu. per acre less fruit than the average of the township. Good
crops of apples were found on many different types of soils, but loam soils are con-

sidered best. The kind of treatment the orchard receives is believed to be of far

more importance than the kind of soil. Elevation above the surrounding country

did not appear to have any marked effect on the yield. Easterly slopes gave con-

siderably better yields than westerly slopes, which it is thought may be due to the

strong west winds. Scab fungus and the codling moth are the most serious enemies.

About 75 per cent of the apple crop in Wayne County is used for evaporating. In

this work some growers pick off the best apples to barrel, but generally all the apples

are shaken from the tree. The average yields per acre for mature orchards in 1900

was 252 bu.; 1901, 34 bu.; and 1902, 222 bu. The gross average incomes for these

same orchards were $37.80 in 1900, $14.28 in 1901, and $48.18 in 1902. Mr. Christian

Bues gives a detailed account of the cost of renovating an apple orchard in Western
New York during the years 1896-1904, with an account of the returns received. It

was about 5 years after the work of renovation commenced before the orchard began
to produce paying crops.
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Besides the statistical matter given the bulletin contain- a large amounl of useful

Information relative to the besl methods of cultivation, pruning, spraying, etc.

The breeding- of crossbred apples for the Canadian Northwest, W. Bai \-

WgBB ' anada Expt. Farms Rpts. 1904, pp. '<' 11, pis. ?). All of the improved Amer-

ican varieties of apples have failed or have been killed \>\ cold when grown in the

Canadian Northwest, more especially at the experiment stations al Brandon, Mani-

toba, and Indian Head, Northwest Territories.

The Siberian crab
I
Pyrus baccata

I
has proved entirely hardy at both these stations

during a trial of 14 or 15 years, and has fruited abundantly. It- fruit is very amall

and suited onlj for jelly. The flowers have been cross-fertilized with pollen from

many of the hardies! and best sorts of apples grown iu Ontario, and from the seed

thus obtained a number of seedlings have been grown, which have produced frail

touch larger than the crab and greatly improved in quality. Many of these seedlings

fruited the fourth year from seed.

Roof grafts of some of the more promising sorts have been made and have shown
no indications of tenderness even when planted in exposed situations. Some partial

failures have occurred in grafting on /'. baccata. Budding gives hotter results and

forms a better union with the stock, and also admits of the trees being multiplied

more rapidly.

Other crabs which are being used are /'. prunifolia and the wild apple of Europe

(/'. mill us ). These are likewise crossed with pollen from the hardiest of our improved

sorts and a number of promising seedlings have been obtained. Both of these species

have proved hardy for several winters at Brandon and Indian Head.

Some of the best crosses produced on /'. baccata and /'. prunifolia have been

gecrossed, thus introducing a second quota of the blood of the larger and hotter apples.

with the hope of improving the size and quality of the fruit.

Ahout L'o of the mosl promising seedlings obtained by crossbreeding are described.

A considerable amount of stock of these sorts has been distributed in different dis-

tricts of the Northwest for further testing.

Apple culture, II. L. Hrrr (Ontario Agr. Col. and Expt. Farm Bui. 144, pp. '<•

mas. 7).— Popular directions for the planting and management of apple orchards,

Deluding a paper by W. Lochhead on insects injurious to the apple.

Observations on the fertilization of peach orchards, K. II. Jenkins ( Connect-

icut State Sta. Rpt. 1904, pt. 5, />/>. 444-447).—An experiment on the fertilization of

peach orchards, which was begun at the station in 1896 and has been continued each

year since ( E. S. R., 16, p. 52 ).

Plal A has received annually 65 lhs. of muriate of potash and 160 lbs. of acid phos-

phate; plat P> these same fertilizers and in addition 170 lhs. of cotton-seed meal;

plat (
',

<>"> lhs. of muriate of potash and 160 lbs. <>f acid phosphate; plat D, 130 lhs.

muriate of potash and 160 lhs. of acid phosphate: plat E, 260 lhs. of muriate of

potash and 160 lbs. of acid phosphate; and plat F, 260 lhs. of high-grade sulphate of

potash and Hit) lhs. of acid phosphate.

The number of trees that have died during each year since the orchard was set out

and the crops produced in each of the years 1899 to 1904 are given, hut conclusions

relative to results obtained are reserved until further data have been accumulated.

The shipping of fruit to Winnipeg- by freight, .1. B. Reynolds (Ann. Rpt.

Ontario Agr. ('"I. and Expt. Farm
}
SO (1904), /»/' -'' SO . -Much of the data given in

this article has been abstracted from another source \ E. S. II., hi, p. S76).

Borne notes are given on the dimensions of fruit packages in relation to cooling.

Fruits which ripen quickly must he cooled to a temperature of 40° or lower soon after

picking if they are to he preserved in storage for any length of time. A few hours'

delay in t ling down to this temperature greatly decreases their length of life.

In the experiment reported 4 packages were tilled with apples and Ion;; thermome-
ters inserted so that the bulb would come in the center of the package. The packages



146 EXPERIMENT STATION RECORD.

were then headed and kept in a room for a week, until they attained a uniform tem-

perature of 64° F. They were then transferred to a room in the warehouse which

was kept at a temperature of 32 to 34°. The packages were an ordinary large apple

barrel, a bushel box 10 by 1 1 by 20 in. with close joints practically air-tight, a Georgia

peach carrier 10 by 11 by 20 in. with open spaces at sides and the fruit then packed

in (> baskets with air spaces between the baskets, and a half-bushel box 5 by 11 by 20

in. with open spaces at sides, bottom, and top.

Within 9^ hours after the packages had been placed in the cold-storage house the

half-bushel crate registered 40°. The Georgia crate with open sides and open pack-

ing had cooled to 43° within the same time. Within 22 hours the half-bushel had

cooled to 35°, the Georgia crate to 35°, the bushel to 39°, and the box to 47°. It

was 2 days after the commencement of the observation before the barrel had reached

a temperature of 38°.

Asa result of this investigation, the author states that winter apples and winter

pears, so far as temperature and ripening are concerned, may he packed in barrels.

For summer and early apples the bushel box should be used. For early and quickly

ripening {tears the bushel box is too large unless in the form of the Georgia carrier

with open sides. The half-bushel box is recommended. All tender fruits should he

quickly cooled after picking.

Some uses of the grapevine and its fruit, <i. C. Husmann (U.S. Bept. Agr,

Yearbook 1904, PP- 363-380, ph. 6, figs. 5).—This is a popular account of the grape

industry with reference to the use of the fruit for food, wine, raisins, unfermented

grape juice, brandy, vinegar, preserves, tartaric acid, oil, etc., and of the vine for

ornamental purp< >ses.

The average annual production of wine in the United States during the past 10

years has been 25,500,000 gal. and of raisins 89,500,000 lbs. The average annual

shipment of California-grown grapes to States farther east is placed at 25,156,000 lbs.

About 50 per cent of the grape crop in California is made into wine, 35 per cent into

raisins, and 15 per cent shipped as fresh grapes.

California is the State of largest production, having over 90,000,000 vines. New
York stands second with a little over 29,000,000, and Ohio third with nearly

14,000,000 vines. New York State leads in the production of grapes of American

varieties, since practically the whole of the California output is of European soils.

In the Chautauqua grape district of New York more unfermented grape juice is pro-

duced than in all the rest of the country combined, the product in 1904 reaching

605,000 gal. New York leads all the States in the production of sparkling wine.

Methods of making red and white wines are discussed, and methods of manufac-

ture of the various by-products mentioned above briefly noted, including a number
of household recipes for canning grapes, making grape pickles, jelly, spiced grapes,

marmalade, grape butter, junket, etc.

Grapes cultivated in tropical countries, ( >. Labroy (Jour. Agr. Trap.. 5 (1905),

No. 46, pp- 101-106).—Anaccountof varietiesof grapes which succeed best in several

different tropical countries.

A chemical study of the tea industry in South Carolina, I, F. S. Shiver

(South Carolina Sta. Bui. 96, pp. 32, figs. 6).—In this bulletin a historical review is

given of tea culture with statistics as regards production and consumption. The
botanical characteristics of tea are considered, together with the soil and climate

best suited for tea culture and methods of cultivation.

From the statistics given it appears that about 89,160,411 lbs. of tea, valued at

$12,720,310, are imported each year. Ninety-two per cent of the tea imported is

furnished by China and Japan. Analyses are given of the soils at Pinehurst, S. C,
where about 100 acres are now planted to tea, and of the rice soils on Cooper River,

S. C, where it is proposed to establish a tea plantation.
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A- the resull Hi' experiments at Pinehursl in tea culture on different Boils, it i- rec-

ommended thai "level lands, thoroughly drained, porous to as great depth as possi

ble and free from all acidity, be used for tea." Based on the analyses <>t' t i 1 .
* —.

. i l

—

made it is believed that they are well adapted to tea culture as the] contain consid

erable quantities of organic matter, nitrogen, phosphoric acid, and potash. Sugges-

tions are given on the starting of tea plants, setting oul the plantation, pruning, and

care.

Report on the cocoanut industry, W. S. Lyon ( Philippine Bur. Agr., 1904, pp.

An account <>!' the cultural and manufacturing methods observed in the

pocoanul industry in the 2 largest cocoanut-growing districts of the Philippines.

Considerable space is devoted to the production of cocoanut oil and of copra.

Contribution to our knowledge of the use of the betel-nut in Dutch
East India {Bui. Kolon. Mus. Haarlem, 1905, No. 82, pp. 173, ph. IS, jigs. 8).

A series of 7 prize essays on this subject.

Propagating trailing arbutus, II. .1. Koehler {Amer. Florist, .'

', {1905), No.

872, pp. ISO, 151).—II is stated that trailing arbutus can be easily rooted from cuttings

in the greenhouse in winter. The cuttings are treated in a manner somewhat simi-

lar to that of a coniferous evergreen. They are taken preferably in November before

they are severely frozen. They are pul in boxes of sand and watered twice daily,

and tin' night temperature kept about 50° ]•'. Shade is given during the middle of

the day. In about 6 weeks 75 per cent of them will be rooted ami ready to pot off.

FORESTRY.

Forest planting and farm management, (i. L. Clothieb ( U. S. Dept. Agr.

Yearbook 1904, l'l>- 255-270, pi. 1. plans >').—A discussion of the relationship of

forest planting to general farm management, with concrete examples taken from for-

est plans devised for an < >hio farm and for prairie farms in the northern and southern

Sections of the middle western States.

The central thought brought out in the paper is that forestry is a branch of agri-

culture and can hi' made to contribute to the welfare of the farmer when wisely

planned. The plans suggested take into consideration the cropping system of the

farm, protection of the farm buildings, the location of the woodland strips, the kinds

of trees to be used, and the best methods of planting and arranging them.

Horticulture and forestry, .1. <i. Hanky and < >. II. Elling i Kansas Sta. />'"/.

128, />/>. 278, 279, SOS). —An account of the horticulture and forestry work carried on

at the Fort Hays branch Station in 1903-4.

Observations in the vicinity of the station indicate that the honey locust is the

most hardy and desirable tree in that section for planting. Of 4,000 evergreens

planted in L903, 32 per cent were alive in 1904 and made a good growth. The rather

small percentage that lived is thought to be due to unfavorable conditions at plant-

ing time. The Austrian pine has proved the most hardy of the different evergreens
planted. About *> acres have been planted to oak and walnut .-red.

Forest belts, W. T. Macoi n | Canada Expt. Farms Rpts. 1904, //> 1S6-1S9).—The
forest belt on the western boundary of the Central Experimental Farm is 165 ft. wide
and that on the northern boundary 65 ft. wide. Their total length is nearly 1.75

Pttiles. The number of trees in these belts is 23,100. The trees have been planted 5

by :> ft.. :> by b) ft., and 10 by ID ft. apart, and tin- first plantings made in 1887.

From the standpoint of forestry, trees planted "> by 5 ft. apart are giving the most
satisfactory results. At this distance the trees are more protected from .-tonus than

those farther apart, the tops are le.-s injured, and they are a little taller and do not

have to be cultivated so Ion- a- those planted farther apart
Until within :; years the trees in the mixed plantation made the most satisfactory

growth, and are still making better growth than some clumps composed of single
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species. The rapid-growing kinds, however, in the mixed plantations are growing

so fast as to overshadow some of the more valuable trees, and those which can not

endure shade are being killed. Such trees as ash, butternut, black walnut, and elm,

which have thin foliage, do not kill the sod underneath. It is believed the results

would have been much better if other heavy-foliaged kinds, such as larch, spruce,

pine, or box elder had been mixed with them.

Since 1899 other plantations with trees and shrubs have been made in which the

spacing has been 2.5 ft. apart. It is too early to report upon these plantings as yet,

but it is believed that 3 ft. apart would be as satisfactory or even more so than 2.5 ft.

A table is given showing the growth of 20 different species of trees in the forest belt.

Black walnut and butternut are making a very slow, unsatisfactory growth where

planted on low sandy soil. White spruce is not doing very well on light sandy soil,

nor white elm on sandy loam. All these trees have made a much better growth on

other soils.

Forestry in Indiana, S. J. Record (Forestry and Irrig., 11 (1905), No. 3, pp.

107-112, jigs. 4).—It appears that 13,000,000 acres, or more than one-half the State of

Indiana, consists of broken waste land suitable for tree growth but worthless for

agriculture.

Less than 2 per cent of the total area of the State is now covered with good timber

and about 85 per cent of the lumber now used for manufacturing is brought in from

other States. The large amount of nonagricultural land is well distributed over

the entire State in comparatively small areas. Of the several ways in which it is

possible for the State to influence matters in forestry it is believed the only method

at present available is that of education and persuasion, by which the farmers can

be awakened to the possibilities and advantages of forest planting for posts, fuel, and

lumber.

A brief review is given of the forest legislation of Indiana. In 1903 a law was enacted

which provides for the purchase by the State board of forestry of 2,000 acres of land

at a cost not to exceed $8 per acre, and $1.50 is to be allowed annually to defray t he

expenses of management and labor. This land was purchased in Clarke County, and

various experiments are under way to demonstrate methods of sylviculture, tree

planting, and forest management. A nursery has been established in which seed-

lings will be raised for free distribution to the farmers of the State.

The Gila River Forest Reserve (Forestry and Irrig., 11 (1905), No. 4, pp. ITS,

179).—About 3,640 sq. miles of this reserve has been examined. Of this area 71.25

per cent is covered with merchantable timber of extra quality, while 20.25 per cent

is naturally timberless. The estimated amount of timber on the reserve is placed at

5,867,169,750 ft. B. M., giving an average stand of 3,532 ft. B. M. per acre over the

entire timbered belt. About 57.75 per cent of the merchantable timber is yellow

pine and 28.37 per cent red fir.

Progress report of forest administration in the province of Assam, E. S.

Carr (A'/)/. Forest Admin. Assam, 1903-4, pp. 64, map 1).—A detailed review of the

work of the year, including an account of the timber cut, receipts, and expenses, etc.

In the work with rubber trees on the Kulsi plantation, 88 acres containing 2,361

trees yielded 2,708 lbs. of tree rubber and 1,294 lbs. of mat rubber, or an average of

45.5 lbs. per acre and 1.7 lbs. per tree. The cost of tapping was 1,264 rupees and the

product brought 11,026 rupees. In the Charduar plantation of 255 acres the average

yield per acre in 1903 was 21.7 lbs. or 1.4 lbs. per tree. In 1904 it was 21.79 lbs. per

acre or 1.8 lbs. per tree.

Administration report of the forest department of the Madras Presidency
(Admin, dipt. Forest Dept. Madras, 1903-4, PP- 36 + CX VIII).—An account of the

administration and management of the state forests during the year, revenue and
expenditures, etc.
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During the year 2,981,880 cu. it. of timber, including sandalwood, was cut; also

1 7,422,74 1 cu. it. of fuel and a little over 37,000,000 baml s, \\ hile the miscellane-

ous receipts from grass and grazing was placed at abnul $500,000. The appendix i-

made up of tables showing the particulars regarding forests in each of the differenl

districts of the Presidency.

Report of forest administration in the Andamans for 1903-4, B. B.

Osmaston i /!/>/. Forest Admin. Andamans, 1903-4, i>j>- 31).—A report on the condi-

tions <>t' tin- public forests in the Andamans as regards improvements, plantings, and

cuttings made during the year, administration, etc.

Natural reproductions "t' Padouk were searched for, but practically n<> seedlings

nor saplings of this species could be found. Mangrove sowings have proved cheap

as well as successful. The average cost to completely restock swampy areas, includ-

ing the cost of collection of seed, etc., was about $2 per acre. The mangroves are

Bpaced 4 by I ft. apart.

The determination of timber values, E. A. Bkwni [U. 8. Dept. Agr. Year-

book J904, /'/'• 158-460).—Experiments were made to determine exactly how much
more valuable a particular kind of a tree of a certain size is than another tree of the

same kind hut of smaller size.

The special purpose of the investigation was to secure data on the rate at which

the timber value of the tree increases with its diameter growth, in consequence of

the higher quality of lumber which it will yield. In order to determine this matter

trees of different sizes were cut and sawed up into lumber. The exact amount of

lumber of the different grades which each tree of each size made was recorded ami

the value <>f the lumber thus obtained found by using cm-rent market prices for i he

different grades. Tables containing these data in detail are given for yellow birch

timber from trees varying in size from L3 to 31 in. in diameter. Similar data were

also collected for sugar maple and beech from Adirondack hard woods and of Iqng-

leaf pine.

From the tables given it is -shown that lumber from a 24-in. birch tret' is worth

$5.63 per 1,0(10 ft. more than lumber from a 13-in. tree. From a tree :;i in. m diam-

eter the lumber is worth ss.4.'l per 1,000 ft. more than from a lurch tree 1.; in. in

diameter. With the sugar maple and beech, lumber from a 24-in. tree is worth

$3.13 and $1.39, respectively, more than from a tree L3 in. in diameter. With long-

leaf | »ine there was a difference of $1.72 per 1,000 ft. in favor of a pine 24 in. in diame-

ter as, compared with a pine 14 in. in diameter. It is believed that Adirondack

lumbermen may be able to figure out fairly accurately the values of their hard

woods if they know the expense of stumpage, logging, and manufacture.

In the working plan for a tract at McKeever, N. Y., the average number of trees

of birch, sugar maple, and beech of 17 in. in diameter, etc., was determined. Plac-

ing the cost ofstumpage, logging, and manufacture as low.as $10.50 on 17-in. tic.-.

it was estimated that there would he a profit of 42 cts. per L,000 ft on birch and

21 cts. on maple. If all the birch and maple above 17 in. in diameter were cut out

the profits would be $11.32 per acre and the average profit per 1,000 ft. would be

$4.15 from birch and $1.49 from maple. Jt was found that when the smaller trees

were taken the profits per acre were increased hut the profits per 1,000 ft. decreased.

The profits per acre when the expenses of lumbering were $10.50, $10.75, etc, up

to $12.75 per 1,000 ft. were calculated for tracts in the Adiroiidacks, the results of

which do not encourage indiscriminate cutting of hard woods in the Adirondack^,

hut on the other hand furnish strong arguments againsl careless lumbering. It is

believed that the expenses of lumbering in the Adirondack^ are so high that it will

not pay to cut any hut the larger trees. The t'iLrure> obtained " prove that the lum-

berman who would make the highest profits out of the Adirondack hard woods

must cut within certain diameter limits and leave, in most cases, a considerable stand

of timber uncut."
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The red gum, A. K. Chittenden (U. S. Dept. Agr., Bur. Forestry Bui. 58, pp.

3-39, 55, 56, pis. 6, map 1).—The increased price of cottonwood and yellow poplar

has gradually brought the red gum into the market.

Many of the heretofore objectionable features of this wood have been overcome by

improved methods of handling, and the gum now occupies a recognized rank as a

commercial wood. The red gum (IAquidambar styraciflua) grows in the hard wood

bottom lands of the South in mixtures with ash, cottonwood, oak, etc. Other

important gums which grow in the same region are the tupelo or bay poplar {Nyssa

(ujualica), and the black gum (A. sylvatica). The latter is not cut as mill timber.

The author made a study of the red gum as it is found in the Mississippi Valley

and along the Atlantic coast. The characteristics of the tree as regards form, toler-

ance of shade, soil and moisture requirements, reproduction, second growth, rate of

growth, etc., were investigated, together with stumpage value, lumbering methods,

milling, market and uses of timber, properties of the wood, prices of lumber,

methods of seasoning, and of forest management. Some attention was also paid to

the lumber manufacture and uses of tupelo gum.

The red gum is intolerant of shade. It reproduces from both seeds and sprouts.

Seed crops are borne when the trees reach 25 to 30 years of age and they may con-

tinue in bearing up to the age of 150 years. Trees over 50 years old seldom sprout.

The stumpage value of young timber ranges from 50 cts. to $1,50 per 1,000 ft. B. M.

Logs delivered at the mill bring $5 to .$7 per 1,000 ft, B. M. The green logs will not

float and since the waterways form the cheapest method of transportation, the

method of lumbering now generally followed in the South is to cut the trees without

girdling in the fall, from September to January or February, when high water sets

in. They are then floated down on rafts with cypress, ash, or cottonwood, to keep

them from sinking. The work is simplified where railway logging can be practiced.

Red gum is now used for practically all purposes for which poplar and cottonwood

have been used heretofore. The best grade heartwood is largely exported, though

some is used for inside finish in this country. Of that exported 75 per cent goes to

England, France, and Germany for the manufacture of furniture and for inside fin-

ishing, etc. Common and clear sapwood goes into cheap furniture, desks, boxes, etc.

The poorer stock goes into boxes, barrels, and the like.

About 60 per cent of the stock from the tree is of sap grade. This is largely used

for boxes. From 40,000,000 to 60,000,000 ft. B. M. red gum is now used in this

country annually for the manufacture of furniture. About 18,000,000 ft. was used in

1903 for flooring. Large amounts are used in the manufacture of slack barrels. For
this purpose it must be steamed more than cottonwood or elm to prevent breakage.

Other uses are for wagon-box boards, paving blocks, handles for tools, etc.

The wood is not strong enough for construction purposes. The chief objection to

it is its strong tendency to warp and twist. This is largely overcome by proper
methods of seasoning, which involve piling it in the yards so as to permit a free cir-

culation of air under and through the piles. Gum boards may be successfully kiln-

dried. Boards over 2 in. thick, however, are apt to caseharden.

A number of tables are given showing the rate of growth of red gum in Missouri
and South Carolina, and the average stand in native and second growth forests. The
rate of growth is slower in the Mississippi Valley but the trees reach there their

greatest development The more rapid growth of the trees along the Atlantic results

in a larger proportion of sapwood.

Tupelo gum is at present o! great commercial importance only in Alabama. With
this gum there is no distinction in color between heartwood and sapwood. It is gen-
erally sold in the market as bay poplar. It possesses about the same weight and
strength as red gum, but is tougher and more perishable when exposed. The wood
is used for furniture drawers and backs, paneiwork, inside finish, and especially for
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boxes. It is also largely used for moldings, wagon boxes, etc., but is not durable
< nough for flooring.

" Like red gum, tupelo is easily glued, painted or varnished, and absorbs little of
the material. In this respect it is better than yellow poplar an. I much better than
cottonwood." Detailed directions are given for the management of gum forests in

the South, and a map given showing the distribution of red gum.
The mechanical properties of red gum wood, \V. K. Hati II S. Dept. Agr.,

Bur. Forestry Bui. f>8, pp. 5, {0 56, Jigs. 1 ). Tests to determine the Btrength of red
gum timber were made at the timber-testing station of the Bureau of Forestry at
Purdue University, the results of which are given in detail in tables and discussed.
The tables show the comparative strength of green w I of red gum and loblolly
pine, of gum from Alabama and Missouri, of heartwood and sapwood, etc.

As a stock for carriages, the tests sho^ thai red gum can be bent into shape with-
out difficulty, that it will take a line finish, and when properly selected will hold its

shape after being Lent. The best grades of red gum, however, appear to he inferior
in strength to even the poorer grades of wood, such as hickory. Its use. therefore,
BS carriage stock should he , -online,! to those parts of the vehicles that <lo Dot have
to Btand heavy loads and -hocks.

The average weight of the green wood from Alabama was 49.2 lbs. per cubic foot,

the maximum being (id lbs. ami the minimum 38.8 lbs. With 15 per rent of mois-
ture the weight is about 32.4 lbs. per cubic foot and this may he taken as the weight
of the wood when thoroughly air dried. The article includes an illustrated account.
by II. I>. Tiemann, of the microscopic structure of red gum wood.
A new species of juniper for Texas, (i. B. Sudworth [Forestry and Trrig., n

>), -v". 5, pp. 203-206, figs. 7 >.— A new species of juniper has been discovered in

Texas. The tree is hi to 20 ft. high and has numerous stems 3 to :> in. in diameter,
which form a more or less dense clump. It has been named Juniperus pinchoti.
The wood has distinct narrow rings. The sapwood is nearly white and the heart-

wood light brown with a pale reddish tinge. It is only moderately durable in con-
tact with the soil. One of its valuable characteristics is its persistent sprouting after
fores. The w 1 is used locally for fuel and fence posts.

Attitude of lumbermen toward forest fires, E. A. Sterling U. S. Dept. Agr.
Yearbook 1904, />]> 138-140, pis. 3). —Some estimates are given on losses from tire and
conditions which affect them, with some suggestions in regard to the control of tires.

The average annual loss from forest fires is stated to he about 125,000,000. In the
Washington and Oregon tires of 1902 there was a loss of 112,000,000 worth of forest
property in 9 days. In New V.-rk State in the spring of 1903 the direct loss fro,,,

tire- in the Adirondacks was $3,500, I in addition to a known expense for tire

fighting of $175,000.

While tin-,. i,,sses are large, there are certain secondary losses of equal importance
which are not generally considered by the public. These are the effect of tires on
forest reproduction and water conservation. The greatest losses from lire occur od
the Pacific Coast and the least in the southern hard woods.

Investigations by the Bureau of Forestry in one instance showed that in a turpen-
tine orchard of Florida Ion-leaf pine, which had been abandoned for :. years. :;:; per
cent of the trees above 1 in. in diameter were dead or down, mainly as a result of
inc. Practically all the boxed trees were burned, while of the unboxed trees si' per
cent were standing and sound. The "Ion- butting" necessitated by the hum- in the
base logs of one firm operating in the Sierra forests amounted to T.~> per cent of the
total cut, which was a direct loss.

The general attitude of lumbermen toward forest tin- is stated to be one of hopeless-
ness, coupled in a measure with indifference. Forest fires are regarded as inevitable,
and heretofore organized effort to prevent and control fires has not been practicable
from a financial standpoint.
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Practical results of the cup and gutter system of turpentining, C. H. Hertv

t
/'. S. Dept. Agr., Bur. Forestry Circ. 34, pp. 7, figs. 5).—The cup and gutter system

of collecting crude turpentine was described at length in an earlier publication of the

Bureau (E. S. R., 15, p. 46).

Since the publication of that bulletin further practical experiments in the use of

this system have been carried out, and the present circular covers this work, together

with improvements which have been made and an account of the defects in the sys-

tem which have been discovered during the past 3 years.

The plat of timber described in the bulletin previously referred to as a " first-year

crop" has been worked 2 more years as a "second-year crop" and as a "third-

year crop." The results show that where the cup and gutter system was used the

trees yielded $1,284.04 per crop, or over 30 percent more than trees boxed in the

usual manner.

A study has also been made of the relative condition of the trees on the cupped

and boxed areas. During the period of 3 years 78 trees on the boxed area have blown

down and 217 died. On the cupped area 44 trees have blown down and 150 died.

Only 8 of the 44 cupped trees were blown down because of being turpentined, while

the fall of 59 of the 78 trees blown down on the boxed half was due to boxing.

The productive surface lost from all causes averaged from 30 to 50 per cent more

on boxed trees than on cupped trees. Much the greater part of this loss in both

cases was due to "dry face" and the rate of increase in dry face after the first year

was greater in the cupped than in the boxed trees and was thought to be due to the

higher number of faces per tree on the cupped half.

improvements have been made in the cups used for catching the resin. They are

now made by machinery, with astiffer, much drier clay, which prevents the seepage

of resin. With experience dippers are able to collect more gum per day from the

cups than from boxes. Another improvement is the use of the broadax for facing.

For this purpose the usual setting of the broadax on the handle is reversed, so that

in hewing the beveled side is next to the tree.

Another improvement is to have one man make both incisions for the gutters

instead of employing right-handed and left-handed axmen for making the two. An
instance is cited in which one laborer prepared 1,700 faces in one day and the work

was well done. Zinc nails have been substituted lor iron nails for hanging the cups.

These are much softer than the iron nails and do not injure the saws when the trees

are afterwards made into lumber.

Experimental tapping of para rubber trees at the botanic gardens, Singa-

pore, R. Derry {Agr. Bid. Straits ami Fat. Mala;/ States, 3 {1904), -Vos. 9, pp. 339-

379; 11, pp. 442-463).—Tabular data are given on the results secured in an extensive

series of experiments in tapping para rubber trees, which were planted in 1886 to

1888 and which have an average girth of 2.5 to 4.5 ft. at 3 ft. from the ground.

Better results have been secured from morning tapping than from evening tapping,

although the evening work commenced as late in the day as possible. It is believed

that the flow of latex depends entirely upon the pressure of water within the tree

and this is affected to some extent by the contraction and expansion of the tree. It

has been noted that a tree 3 ft. in girth at 3 ft. from the ground which measured

exactly 3 ft. at 6 a. in. would by afternoon on bright days contract a maximum of

0.5 in. and by 6 p. m. or soon afterwards expand to the early morning measurement.

On wet days also there was considerable expansion in the tree and the flow of the

latex was considerably increased, but contained an unusually high percentage of

water. In wet weather it seems best to tap some hours after a storm. It has been

found that latex from a big tree produces a much thicker biscuit of prepared rubber

than the same amount of latex from a small tree, irrespective of age.

Experiments in tapping by the herring-hone method confirm in general the opinion

as to the advantage of alternate over daily tapping.
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Federal and State forest laws, < .. \V. Woodri n U. R Dept. Agr., Bur. Forestry

I in I. 57, pp. .'•''>. This is a compilation of tin- various Federal and State foresl laws,

which has been prepared to supply the needs of the Bureau of Forestry in various

matters relating to the management of foresl reserves, etc., and also to supply infor-

mation to private individuals. The laws are for the most part printed verbatim,

except where they have been amended by later acts, or where tin- law is an unim-

portanl one or but slightly connected with foresl questions. In addition Bome

important courl decisions are cited, although no attempl is made to include any con-

siderable portion of the court rulings under the laws.

The compilation is arranged according to topics, chapters being devoted to consti-

tutional provisions, in which it is shown that Colorado, Nebraska, New York, and

I tali have constitutional provisions relating to forestry; the administration and use

of timberland and foresl reserves; foresl trespass; foresl lires; bounties, tax rebates,

and ta\ exemptions; an«l statutes relating to investigation, education, and public

observance.

In appendixes data are given relative to the location, extent, ami Mate of establish-

ment of Federal foresl reserves, national parks, military w I and timber reservations,

and the various dates observed as Arbor Day in the several states and Territories.

Forest legislation in the Northwest (Forestry and Trrig., //
I 1905), No. 5, />j>.

981-284).—An account of the forest Legislation in Washington, Oregon, and Idaho

in 1905, the greater portion of which relates to the protection of forests from fire.

Arboretum and botanic garden, \Y. T. Macoun ( Canada Expt. Farms Rpts. 1904,

/>/>. I fO, 1 1

1

1.—A list is given of the genera of trees and Bhrubs in the arboretum, with

the number of special of each ^enus alive in the autumn of 1904.

DISEASES OF PLANTS.

Notes on fungus diseases for 1904, <i. 1'. Clinton
| ( 'om lecticut State Sta. Ilj>t.

1904, pi. /'. pp. 311-828, pis. 11).— In a previous report (E. S. R., 16, p. 62) the author

gave notes on all the fungus and bacterial diseases and physiological troubles which

had been observed on cultivated plants in Connecticut. In the present report notes

are given on those which were prominent during the year or which were observed

for the first time. The arrangement is alphabetical by host plants.

Among the diseases and fungi which are reported upon for the first time, the

occurrence of the secidial Btage of the asparagus rust is noted. The presence of the

rust parasite. Darluca JUum, is mentioned, and the same fungus is said to attack the

carnation rust and the blue-grass rust. The occurrence of the downy mildew,

Peronospora parasitica, on cabbage is noted; a id in a discussion of the brown rot of

cherries, caused by Sclerotinia fructigena, the author states thai from his observations

the fungus apparently spreads each spring either from the mummied fruit or infected

branches, and does not travel down the diseased pedicle- and from these infest the

fruit spurs.

The powdery mildew of grapes is said to have been exceedingly troublesome, par-

ticularly to thin-skinned and white varieties. Notes are given on a bacterial disease

oi mulberry, which is reported for the first time in the state, causing more or less

injury to young trees in the nursery. This disease, which is due to Bacillus cubom-
< i n us, destroys the twigs, and frequently the whole tree becomes stunted and yellow-

ish in appearance. Thorough pruning of the trees in the winter time is recommended
as probably the besl treatment. The effect of frost injury on peaches is described.

An account is given of a disease of potatoes, which is probably of bacterial origin,

and the possible relationship between this disease and the -oft rot of the tubers is

discussed. Mention is made of the black spot, or canker, of tobacco, and the must.

which is ot fungus or bacterial nature, hoth diseases occurring in the curing house.
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Insects and fungus diseases, W. Lochhead {Ann. Rpt. Ontario Agr. Cot. and

Expt. Farm, 30 {1904), pp. {0-49, figs. 5).—After discussing fungi as a cause of plant

diseases, their methods of growth, infection, and control, the author gives keys for

the recognition of the diseases of apples, peaches, raspberries, gooseberries, currants,

grapes, etc.

Report of the department of bacteriology, F. C. Harrison {Ann. Rpt. Ontario

Agr. Col. and Expt. Farm. 30 {1904), PP- 117-128, figs. 6).—A report is given of the

work carried ou in the bacteriological laboratory during the season, particular atten-

tion being given to the preparation of nitrogen cultures for different leguminous plants,

and investigations on the bacterial diseases of cucumbers, cabbage, and beans, and

fire blight,

In discussing the cucumber wilt, the author describes the appearance of the plants

affected by Bacillus tracheiphilus, and gives popular directions for the recognition of

the disease. Where the disease is suspected it is suggested that a wilted vine be

broken and if the juice is slimy it is safe to conclude that the wilt disease is present.

If this test is not satisfactory, the transfer into young fruits of juice from wilted

vines is suggested, after which the inoculated fruits are placed in a vessel and kept

slightly moist for 4 or 5 days. If the bacillus is present at the end of this time there

will appear a white, viscid, bead-like drop of bacterial growth exuding from the

punctures made by the transfer needle.

If symptoms of disease develop in the inoculated fruit it is recommended that all

wilted vines be pulled up and burned; and to prevent further spread, measures

should be taken to combat the squash bug and the striped cucumber beetles, as it

has been found that these insects carry the organisms from diseased to healthy plants.

Notes are given on the black rot of cabbage due to Pseudomonas canrpestris, which

has caused considerable injury to cabbage and cauliflower and is also reported as

attacking Swedish turnips. More extended notes have been given of the other bac-

terial diseases mentioned in Bulletins 136 and 137 of the agricultural college (E. S. R.,

16, pp. 477, 480)

.

A review is given of the experimental work that has been carried on in the bacte-

riological department from 1895 to 1903, with a list of publications.

Annual report of botanist, C. A. Barber {Rpt. Dept. Agr. Madras, 1903-4, PP-

10-13).—A detailed report is made of the various lines of work carried on by the

botanist during the year 1903-4.

Among the more important investigations from an economic standpoint are notes

on a red spot disease of sorghum leaves, which has been identified as due to the fun-

gus Colletotrichwrn lineola.

Various diseases of other economic plants are briefly noted, particular attention

being given to diseases of the black pepper, the most of which are of fungus nature.

One disease in particular is proving very destructive, and it has been attributed to

attacks of Nectria sp. as well as the root fungus RnseUinia necatrix. A careful inves-

tigation has led the author to the conclusion that the Nectria is saprophytic and not

the cause of the disease, and in no case was he able to determine the presence of the

Rosellinia in badly infected specimens in the plantation.

Notes are given of a number of economic plants which are under investigation, and

a brief account is presented of the extension of the herbarium work.

Sclerotium diseases of plants {Bd. Agr. and Fisheries [London], Leaflet 127, pp. '3,

jigs. 4).—A description is given of diseases of potatoes, turnips, carrots, peas, beans,

and cucumbers, as well as of a number of decorative plants propagated by bulbs.

These diseases are caused by attacks of species of Sclerotinia, which in addition

to growing as parasites on living plants, can grow on decaying vegetable matter.

The effect of the fungus on the different plants is briefly described, and as a prevent-

ive treatment it is suggested that all infested stems, leaves, and bulbs should be col-
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tected and burned and either gas Lime or quicklime applied to the land where the

disease has existed.

Rusts of grain crops, J. Fletcheb [Canada Expt. Farms Rpis. 1904, pp. '•-

£66 ).— Popular notes are given describing the cause of the wheat rusts, and the relation

of the organism to wheal and other host plants, and suggestions for preventing loss.

The principal suggestion is plant breeding along the line of rusl resistance.

New studies of the vegetative life of yellow grain rusts, .1. Eriksson A

Lqndtbr. Akad. Handl. och Tidskr., 43 {1904). No. 3, pp. ?S4 -'/'•'• An account of

recenl investigations conducted by the author on this subject. These further cor-

roborate the views previously sel forth, thai the yellow grain rustsat least can live

within the wheal plant from the time of germination in the fall until June the nexl

year in the form of a m\ coplasma, finally producing a protomycelium, and thai from

this form contagion ma\ spread, as well as later on from uredospores. The efforts

toward eradication of grain rusts must, therefore, be directed againsl tin- germ of

disease in the form of mycoplasma in the plant itself, rather than againsl the conta-

gion from without through spores carried about by wind and weather. Breeding

experiments to secure rust-resistant varieties must therefore receive still mote atten-

tion than has heretofore been the case.

—

f. w. woll.

The formalin treatment of grain smut and its application by means of

Dehne's disinfection machine, S. Rhodin (K. Landtbr. Akad. Handl. och Tidskr.,

.;.)' [1904), No. 5, pp.368-37£).— Experiments were conducted with wheat and barley

treated in the Dehne disinfection machine.

The treatment only slightly decreased the germination and the germinative energy

of the seed grain, and the treated grain was free from smul in every case. The
capacity of the machine is 1,000 kg. of grain per 30 minutes. In the experiments

conducted by the author, 200 cc. of 40 per cent formaldehyde was dissolved in 70

liters of water for oats, and in 50 liters for other kinds of small grains.

—

f. w. woll.

BurrilTs bacterial disease of broom corn, E. F. Smith and Florence Hedges

[Abs. in Science, n. ser., 21
I
1905 i, No. 535, pp. 502, 503).—The occurrence of a bacte-

rial disease of hrooin corn in Washington, I >. ('., in 1904 is noted.

The affected plants exhibited the characteristic elongating red-brown spots, fol-

lowed by the death of the leaves. The disease began on the lower leaves, but by

the end of September had reached the top of the plants and had destroyed all the

lower leaves and badly spotted the remainder. A microscopic examination of the

spots Bhowed a bacterial focus to he present in each one. The infection was found

to take place by way ol the Btomata and was favored by rainfall or dew.

The authors separated the organism and describe its action in various media, as

well as determining a number of its cultural characteristics. Some varieties of broom
coi ii ate said to be much more susceptible to the disease than others, and it is hoped

that through resistant plants the disease may be overcome.

Spraying potatoes for the prevention of blight and rot, \V. T. M kOOUN ( ( an-

ini'i Expt. Form* Rpts. 1904, i>i> 131-134)'- A report is given on comparative testson

different plats of potatoes sprayed with Bordeaux mixture and Bug Death, Bordeaux

mixture and Paris green, soda Bordeaux and Pans green, and the insecticide- used

separately.

Five applications were given the vines beginning Jul} 2 and continuing at inter-

vals of about LOdays. The potatoes were dug Oetobei 6 and the yields, increase in

crop, and cost of spraying are shown in tabular torm. It appears that the Bordeaux-

Bug Death mixture gave the greatest increase, the net increase in value amounting

to $21.86 per acre. This was followed bj ordinary Bordeaux mixture and Paris green,

winch gave a net increase ol $17.68 per acre The exact cos! of application is not

given, the expense of applying the fungicides to small plats being relatively much
greater than had larger tracts been used.
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The cost of applying the Bordeaux-Bug Death mixture was greater than where

Bordeaux mixture or Paris green was employed, so that the difference in net gain

between the two is less than indicated above. The greater efficiency of the Bordeaux-

Bug Death mixture is attributed to its more adhesive power.

Downy mildew, or bligiit, of potatoes, ( i. P. Clinton ( Connecticut State Sta. Rpt.

1904, pt. 4, pp. 363-384, pis. 6").—In 1902 the author began a series of spraying exper-

iments with potatoes to determine the amount of injury due to Phytophthora infestans,

and, secondly, to determine the most effective and practical method of spraying to

prevent it. In this report he presents the results and offers suggestions based upon

the experiments thus far carried out.

While the blight fungus is one of the most serious pests of the potato in Connecti-

cut, the author states that frequently injuries caused by other organisms are attrib-

uted to it. The results obtained in spraying with Bordeaux mixture vary with dif-

ferent seasons, but depend largely on the thoroughness of the treatments and their

application at the proper time. Increased yields due to spraying, varying from almost

nothing to over 100 per cent, are noted; to be economically profitable the author

says that an average gain of 15 to 20 per cent should be obtained.

Where late potatoes are sprayed for the blight the author advocates 3 to 4 thorough

applications of Bordeaux mixture, the first to be made between July 5 and 15 and the

last about the end of August or first of September.

"Wet rot" of potatoes, C. T. Musson and G. Marks (Agr. Gaz. X. S. Wales, 16

{1905), No. 2, pp. 186-193, figs. 4).—A disease of potatoes, to which the name "wet

rot" is given, is described.

In the field the disease rapidly destroys plants here and there in the rows, but

seldom are contiguous specimens attacked. The isolated plants exhibit characters

which are attributed to attacks of bacteria, and it is believed that the organism is

present in the seed tuber and develops with the development of the plant. Investi-

gations have been carried on to determine this fact, and the authors believe it to be

thoroughly demonstrated that the disease is transmitted through the seed tubers.

There is no external indication of the presence of the disease in the harvested

tubers, but if cut in two characteristic brown spots, running in an irregular line

throughout the tuber, are to be found. All such tubers should be rigorously excluded

in planting, and if the crop shows signs of disease, all plants attacked should be dug

up and destroyed at once.

Downy mildew, or blight, of muskmelons and cucumbers, G. P. Clinton

{Connecticut State Sta. Rpt. 1904, pt. 4, pp- 329-362, j>k. 3).—A description is given of

the downy mildew or blight of muskmelons, in which the early record, distribution,

host plants, systematic position of the fungus, its life history, etc., are described.

The fungus, which has hitherto been referred to the genera Peronospora and Plas-

mopara, the author shows is entitled to generic rank, and he proposes for it the name
Peronoplasmopara cubensis.

A review is given of experiments which have been carried on in different places

for the control of this disease. The consensus of opinion seems to favor the spraying

of cucuml >ers with Bordeaux mixture for their protection. From the author's experi-

ments, based on 3 years' investigations with muskmelons, it is concluded that when
the downy mildew is very severe spraying the muskmelons is useless, but when sea-

sons are cold and damp and the fungi are not unusually destructive, spraying may
show some benefit. During warm dry seasons, such as are necessary for the develop-

ment of muskmelons in Connecticut, the fungus does not occur abundantly enough
to warrant spraying; and everything considered, the spraying of muskmelons is not

to be recommended in the State.

A bibliography of nearly 70 publications relating to this fungus and the disease it

causes is given.
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Notes on Pseudomonas campestris, II. A. Harding and M. J. Pbucha [Abs.

in Science, n. ser., .'/ (1905), No. 535, pp. 483, f&4)-—An accounl of experiments

carried on at the New York State Station with the black rol organism which attacks

cabbage, cauliflower, and allied plant-.

Previous investigations regarding this parasite have been reported E. S. h., 16,

pp. 170, 480), and in the presenl paper an accounl is given of the resistance of

the organism to drying. When exposed on sterile cover slips the bacteria did nol

jurvive a 10-day drying, hut they wen- found to retain their vitality on cabbagi

lor more than a year. Cabbage plant- inoculated with pure cultures obtained from

Beed 13 months after infection showed a blackening of the veinlets in the leaf, and

other evidences of disease after an interval of 16 days.

Peach leaf-curl (Bd. Agr. and Fisheries [London], Leaflet 120, pp. 3, fig. /).—

A

description is given of the peach leaf-curl, caused by Exoascus deformans, together

with suggestions for its control. It is stated thai the remedies recommended in the

United States are inadequate in England, repeated experiments having shown thai

ipraying with Bordeaux mixture will no1 wholly control the disease. In addition

to spraying, the removal of the diseased shoots which hear the characteristic tufted

leaves is recommended.

Bacterial infection by way of the stomata in black spot of the plum,

I'.. F. Smith (Abs. in Science, n. ser., 21 (1905), No. 535, p. 502).—In continuation of

previous investigations (E. S. R., 14, p.
•">:

,

.l
I
the author has studied the bacterial

infection of the black spot of the plum.

Numerous infections wen- obtained through the stomata by spraying dissolved

cultures of the Pseudomonas pruni over leaves and green fruits. When this was done

during damp weather the spots became visible in 7 days. Microscopic investigations

showed the characteristic appearance of the disease and the organism was readily

recovered by means of agar plates. A neighboring tree inoculated at the same time

ami in the same way, bul with a different organism, never showed any results. No

fapots were obtained on full-grown plums, although numerous attempts were made
under what appeared to he favorable conditions. The disease appears to he one

limited strictly to meristomatic tissues

The cedar and pear rust, I'. Pass? | Rev. Hort. [Paris'], 11 (1905), No. 5, /</>.

/14-118, figs. 8).- -The author describes the relation between the Gymnosporangium
Occurring on cedars, or species of Juniperus, and the Rcestelia stage occurring on

pears, etc.

Diseases of the grape in Ontario in 1904, \V. T. Macoun ( ( '<m<i<l<i Expt. Farms

Rpto. 1904, pp. 124-125)

.

—The author briefly describes the anthracnose, black rot.

brown rot or downy mildew, powdery mildew, ripe rot, and leaf blighl of grapes.

A fungicide for use in combating- grape gummosis, m: Sokolnicki i Prog,

tar. et Vit.
I

/•-''/. VEst), 26 (1905), No. l .'. />. 355). A formula isgivenof a fungicide

which is recommended as a wash for grapevines to protect them against gummosis.
The fungicide consists of water UK) liters, mercuric nitrate 300 gm., and sulphuric

acid siithcient to make the solution clear.

A coffee leaf fungus, II. N. Ridley (Agr. />'"/. Straits "ml /)</. Malay St<it,s,

•-'
i 1904), No. / .', pp. /'.''-'. 493).— A disease is described which attacks the leaves and

berries of coffee, forming over the leaves a dense white mycelium and causing the

unripe berries to become depressed over the surface ami more or less blotched with

own.
The author suspects the fungus to he a species of ( 'ort iciiun, hut so far has not

Ben able to positively identify it. The disease is most troublesome during wet

weather or in thickly shaded portions of the plantation, and it largely disappears

with the advent of dry weather. As a precautionary measure it i- recommended
that where the fungus occurs steps Bhould he taken to secure a better circulation of

air and a freedom from to,, much moisture.
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Pecan scab, W. A. Orton {Abs. in Science, n. ser., 21 (1905), No. 535, p. 503).—A
description is given of a disease of considerable economic importance caused by

attacks of Fuskladium effumm on the leaves, twigs, and nuts of cultivated pecans in

the Southern States.

The fungus occurs on either side of the leaves and on the petioles, producing dead

sp-.ts or distortions and defoliation. Sometimes the new growth of the twigs is

killed, but the greatest injury is to the nuts. The microscopic and cultural charac-

ters i >f the fungus are described, showing it to be identical with F. carygenum. Favor-

aide results from spraying experiments are reported.

Pests of ornamental shrubbery, M. C. Cooke (Jour. Roy. Hort. Soc. [London],

29 (1904), No. 1-3, }>i>. 1-25, pis. 3).—Annotated notes are given on the occurrence of

parasitic fungi on a number of ornamental shrubs. The fungi and their effect on the

hosts are briefly described, and notes given on their distribution, habits, etc.

The bud rot of the cocoanut palm in the West Indies, E. F. Smith (Abs. in

Science, n. ser., 21
1 1905) , No. 535, j>i>.

500-502).—Attention is called to a serious dis-

ease of cocoanut palms, previous notes of which have been given (E. S. R., 14, pp.

671, 882).

The disease is said to have made decided advances since reported in 1901, and in

many regions the planters are becoming discouraged, since trees of all ages and on

all sorts of soils are being destroyed. In all the cases examined the roots and stem

seemed to be sound. The general symptoms of the disease are the yellowing and

falling of the outer leaves, the shedding of the nuts, followed in several months by

the death of the whole crown.

An examination showed that the disease was located in the crown, where the

organism produces an ill-smelling soft rot. The rot is invisible until the outer leaf

sheaths are removed, when the entire bud will be found affected. The disease stops

very promptly after having destroyed the undeveloped tissues of the bud, and does

not seem to be able to attack the harder tissues of the palm stem.

The bacteria are believed to have found entrance through wounds of some kind,

and their distribution is undoubtedly favored by flies and other insects. All diseased

trees, it is said, should be cut down, and the terminal buds destroyed or treated with

some strong fungicide.

Some diseases of loblolly pine timber, 11. von Schrenk (Abs. in Science, n. ser.,

21 {J905), No. 535, )>. 502).—The author states that the living tree of the loblolly

pine is subject to the attacks of several fungi, notably Trametes pini and Polyporvs

schweinitzii. After the timber is cut it is said to be very susceptible to fungus attacks,

and it is probably the least resistant of all American woods.

A number of fungi are known to grow on the timber, living on the starch or exud-

ing resins, but the most destructive enemy of the loblolly pine is Lenzites sepiaria,

which causes a brown rot. The various forms of the fruiting body of the fungus are

described, and accounts given of experiments to test the susceptibility of timber to

this fungus. It was found that proper piling would to a considerable extent protect

the timber for some time.

ECONOMIC ZOOLOGY ENTOMOLOGY.

Ground squirrels and other rodent pests in Nevada, P. Frandsen (Nevada
st<t. Hiil. 58, pp. 34, pis. 5, Jigs. 7).—In Nevada there are 3 species of ground squirrels,

OiteUus beecheyi, C. oregonus, and C beldmgi. ('. oregonus is the only one of economic
importance. The author discusses in detail the habits and food of ground squirrels.

The badger, coyote, hawks, and owls are their chief enemies. Ground squirrels

cause great damage by destruction of grain, alfalfa, and garden crops, by eating range

grasses, and by interfering with irrigation as a result of their burrowing.
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Experiments were made in poisoning ground squirrels with Btrychnin, corrosive

sublimate, red and yellow phosphorus, potassium cyanid, arsenic, etc. Of these

Btrychnin was most satisfactory. It was used on bacon, corn meal, raisins, dutch

cheese, wheat, etc. In fumigating carbon bisulphid alone or mixed with gasoline

gave excellent results. The use of cultures of diseasegerm from the Pasteur Institute

was without effect. Ground Bquirrels may also be trapped or destroyed by irrigation

and dogs. The author favors poisoning in early spring as the best method of exter-

minating the pests.

Tim habits of the pocket gopher are also described. This pest is very injurious to

alfalfa and garden crops. They may be drowned out and caught with dogs orpoi-

Boned. Good results were had in the use of poisoned baits for destroying jack rab-

bits and other harmful rodents.

Prairie dogs, J. G. Hanky and ( >. II. Elling (Kansas sia. Bui. 128, p.

Prairie dogs were exterminated on 400 badly infested acres for $33.50, or about 8 cts.

per acre. At first poison was distributed, after which the inhabited holes were

treated with carbon bisulphid and gasoline.

The relation of coyotes to stock raising- in the West, I>. E. LantzI U. S. Dept

Agr., Farmers' Bui. 226, pp.24, fig. 1)-—This is essentially a popular edition of Bulle-

tin 20 of the Division of Biological Survey (E. S. R., 16, p. 1055).

The relation of birds to fruit growing in California, F. E. L. Beal ( U. S.

Dept. Agr. Yearbook 1904, pp. 241-254).—In California birds injure fruit more than

in the Eastern states for the reason that wild fruits are comparatively rare in the

fruit regions of California and water is scarce. Among the birds which injure fruit

in California special mention is made of linnet, Brewer blackbird, black-headed

grosbeak, California jay, California Valley quail, Bullock oriole, russet-back thrush,

robin, etc Detailed notes are given on the feeding habits and economic relations of

each of these species.

Some benefits the farmer may derive from game protection, T. S. Pai.mki;

i U. S. Dept. Agr. Yearbook 1904, pp. 509-620).—This subject is discussed with special

reference to the following topics: Relation of the farmer to game laws, game protec-

tion as a check on hunting, protection of property and useful birds, exclusion of

harmful species, and financial and indirect benefits. Practical illustrations are drawn
from the working of game laws in various States.

Monthly bulletin of the division of zoology, II. A. Surface | Perm. Dept. Agr.,

Mo. Bui. Div. ZooL, / i 1905), Nos. 10, pp. 291-820, pis. 2, Jigs. 7; 11-12, pp. Si

fuj. 1; >' (1905), No. 1. pp. 82).—Xo. 10 contains brief notes on the feeding habits of

birds, the distribution of San Jose scale in Pennsylvania and methods of combating

it. the use of insecticides, the collection of insects, beekeeping, State natural history

museum, etc.; No. 1 1-12 gives general suggestions for spring spraying, together with

notes on collecting insects, San .lost' scale, fumigation, "cabbage snake," potato scab,

mosquitoes, diseases of bees, cankerworm, etc. ; and No. 1, a spray calendar, containing

directions for preparing remedies and times of application in the control of insect

pests and plant diseases on common cultivated plants. Brief notes are also presented

on cankerworm, tent caterpillar, and codling moth.

The annual loss occasioned by destructive insects in the United States,

C. L. Maklatt (U. S. Dept. Ayr. Yearbook 1904, pp. 461-474).—The basis of esti-

mating losses from insects is explained, together with notes on the control of insects.

Estimates are made of the insect damage to corn, wheat, hay, cotton, fruits, forests,

cattle, stored products, etc. According to these estimates the total loss from insects

in the United State- is §700,000,000 per year.

Insect pests of house and garden, M. V. Slinoekland
(
Cornell Jieadiny Course

('<>,• Farmers' Wives, 2. set., i.
c»>-~>, No. 10, pp. 185-200K, figs. 11).—Brief descriptions

are presented of clothes moth, carpet beetle, cockroaches, bedbugs, fleas, mosquitoes,

7328—No. 2—05 5
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flies, ants, and other insects which are injurious to clothing, furniture, or food, or

which annoy man otherwise. Proper remedies are suggested for the control of

these pests.

Collecting' and preserving- insects, F. Sherman, Jr. (N. C. Dept. Agr. Ent. Circ.

15, pp. 14, figs. 9).—Brief directions are given regarding the necessary apparatus and

methods to be adopted in collecting and preserving various kinds of insects.

Entomology in schools, H. S. Saunders (Canad. Ent., 37 (1905), No. 2, pp. 33,

34, pi. 1).—A brief account is presented of the classification of the insects with sug-

gestions as to how collections of insects may be made for use in teaching entomology

in schools.

The colors of insects, A. U. Battley (East Kent $ci. and Nat. Hist. Soc. JRpt. and

Trans., 2. ser., 4 (1904), pp- 4-6).—Colors in insects are largely due to the unequal

refraction of the light or to actual pigments deposited in definite particles in the

integument. The significance of color in insects is briefly discussed.

How do insects pass the winter? J. Fletcher ( Canad. Ent. ,37 (1905), No. 3, pp.

79-84).—Brief notes were given on the methods of hibernation observed in various

species of insects.

Report of the entomologist, J. Fletcher
(
Canada Expt. Farms Rpts. 1904, pp-

210-251, pis. 2).—During the season under report cereals were attacked by wire-

worms, cutworms, grasshoppers, Hessian fly, wheat-stem sawfly, grain aphis, and

wheat midge.

Wireworms may be partly controlled by 2 plow'ings in autumn. The Criddle mix-

ture continues to give good results in combating grasshoppers. Locust fungus was

effective in a few instances only. There is apparently but one brood of Hessian fly

in western Canada. The pea weevil has appeared only in very small numbers for

the past 2 years. The cause of its disappearance is not known. It is recommended

that all seed peas be treated before sowing and that the crop be harvested as early as

possible.

Notes are given on bollworm, Eriopeltis festucse, various cutworms, root maggots

on onions, cabbage, and radish, Nectarophora solanifolii on potatoes, Entomoscelis

adonidis on turnips, Pionea straminalis on cabbage, San Jose scale, plum aphis, plum

curculio, apple maggot, codling moth, and various pests of forest and shade trees.

J. Fixter reports on the apiary. The best cellar temperature for the winter is 42

to 48° F. Colonies passed the winter well when the tops of the hives were replaced

with chaff cushions or propolis quilts. Successful wintering appears to depend on

uniformity of temperature and good ventilation. In a comparison of sugar sirup and

extracted honey colonies consumed during the winter on an average 62 lbs. 1 oz. of

the former and 62 lbs. 8 oz. of the latter. Notes are also given on methods of intro-

ducing queens.

Common injurious and beneficial insects of Maryland, T. B. Svmons (Mary-

land Sta. Bui. 101, pp. 125-204, figs. 52).—The author presents a list of insects con-

tained in the entomological exhibit of the station and used at county fairs and farm-

ers' meetings throughout the State. The insects in the collection are classified in

general according as they affect orchards, grains, vegetables, household goods, etc.

Beneficial insects are also mentioned and brief directions given for the preparation

of insecticides.

Miscellaneous cotton insects in Texas, E. D. Sanderson ( U. S. Dept. Agr.,

Farmers' Bui. 223, pp. 24, figs. 29).—Biological, descriptive, and economic notes are

presented on a large number of cotton insects, including cutworms, plant lice, web-
worms, white-lined sphinx, grasshoppers, May beetles, CEcodoma fervens, Uranotes

melinus, leaf hoppers, plant bugs, etc. In controlling these cotton pests it is recom-
mended that weeds near cotton fields be destroyed and clean cultivation be adopted.
The cotton bollworm, A. L. Quaintance and C. T. Brces ( U. S. Dept. Agr., Bur.

Ent. Bui. 50, pp. 155, pis. 25, figs. 27).—This constitutes an elaborate monograph of
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the bollworm, including an account of it- systematic position, distribution, economic

rtatus, appearance in different Btages, lift- history, natural enemies, and methods of

control. The literature relating t«. the pest is reviewed in connection with an exten-

sive bibliography.

The injury of tin- insect to corn, cotton, ami tomatoes is described. Tin- pre-

daceous ami parasitic enemies of the pesl are discussed, together with a bacterial

disease which seems to be contagious bul not adapted to practical use in destroying

bollworms. The cultural methods of controlling the insect consist in thorough

plowing, use of seed of early varieties, use of fertilizers, early planting, thorough

cultivation.

Corn may be used as a trap crop. The young larvae may he killed by application

of arsenicals during the last week in .Inly and the first two weeks of August.

Dusting seems better than spraying. In dusting, Paris green may be used at the

rate of 2 or 3 lbs. per acre for each application. The work should be done at night

or when the leaves are moistened with dew. Paris green may he applied in cheap

Hour or dry slaked lime at intervals of 7 to p) days as long as the larva- are found

in exposed positions.

The Mexican cotton boll weevil, W. D. Hunter and W. E. Hinds < I'. \. Dept.

Agr., Bur. Ent. Bul. 51, pp. 181, pis. 98, Jigs. 8).—This is essentially a revised and

enlarged edition of Bulletin 45 of the Bureau previously noted (E. S. R., 16, pp. 7;;.

74). Part of the information contained in the bulletin is also contained in Farmers1

Bulletin 216 I E. S. R., L6, p. 991
I
and Bureau of Entomology Circular 56

I
E. B. P..

P>, p. 576).

The present account is a monograph of the boll weevil and contains a discussion of

the insect from every standpoint. The investigations of L904 served to confirm pre-

vious studies. The recommendations regarding cultural methods are repeated. A

bibliography of the subject is appended to the bulletin.

Present status of the cotton boll weevil in the United States, YV. I). Hun-
RR {U. S. Dept. Agr. Yearbook 1904, }>p- 191-204, pis. 2, fig. 1).—An account is given

<>i the territory affected by this pest, the amount of damage done, and the investiga-

tions of this Department concerning the boll weevil, together with notes on problems
still to hi' solved.

Work of the Bureau of Plant Industry in meeting the ravages of the boll

weevil and some diseases of cotton, B. T. Galloway
| U. S. Dept. Agr. Yearbook

9904, }>}> 497-508).—The work of the Bureau in this field is briefly outlined under
the heads of plant breeding, tropical cottons, diseases of cotton, diversification farms,

cooperative demonstration farms, early maturing varieties of cotton, and farmers'

institute work. Considerable improvement in farm economy has been noted as a

result of these investigations.

Effect of certain arsenites on potato foliage, YV. IP Jordan, F. ('. Stewart,
and IP .1. Eustace (New York State Sta. Bul. 967, pp. 968-984, pis. 2, fig. J).— Paris

green and arseniteof lime were tested to determine to what extent they are injurious

to potato leaves.

Paris green was applied 4 times either with water, lime water, or Bordeaux mix-
tmv. Arsenite of lime was prepared by the Kedzie formula, with lime water and
with Bordeaux mixture. In testing Paris green potatoes were sprayed July 7. 22,

09, August 12 and 25. No evidence of injury to the leaves from Paris green was
noted, even when used at the rate ot 4A lhs. per acre. Paris green proved to have

considerahle fungicidal power (one-third as much as Bordeaux mixture) in previ nt-

iii'_r late blight. The yield in treated rows was much greater than in check rows.

Potatoes were -prayed 4 or 5 t i mes with arsenite of lime. The results obtained

indicate that this remedy can not safely be used except with Bordeaux mixture.

When applied otherwise, the foliage was badly burned and the yield of potatoes

reduced.
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Poisoning the potato beetle, F. H. Hall, W. H. Jordan, et al. (New York

State Sta. Bui. 267, popular ed., pp. 11, Jigs. 2).—A popular summary of Bulletin 267

of thf station noted above.

The bulb mite, R. S. Macdougall (Jour. B<l. Agr. [London], 11 (1905), No. 12,

pp. 748-751, figs. 2).—Rhizoglyphus echinopus feeds on the underground stems and

roots of tulips, hyacinths, onions, and on potatoes and other plants. The insect is

described in its different stages and notes are given on means of combating it.

In cases of bad infestation it is stated that the best way of controlling the mite is to

burn infested bulbs and thoroughly sterilize infested soil. The mite may also be

destroyed by spraying bulbs with kerosene, washing them in a solution of sulphid

of potassium at the rate of 1 oz. to 3 gal. of water, or fumigating with bisulphid of

carbon.

Cabbage root maggot. Poisoned bran for cutworm, W. 8. Blair (Canada

Expt. Farms Rpls. 1904, pp. 362-364).—Cabbage was treated for root maggot with

hellebore, kerosene emulsion, Paris green, and tar paper disks. Hellebore gave the

best results (2 to 4 oz. to the gallon of water).

Paragrotis ochrogaster in gardens was easily controlled by the use of a poisoned bait

containing 3 oz. Paris green per 10 lbs. bran.

The imported cabbage worm, F. H. Chittenden ( U. S. Dept. Agr., Bur. Ent. Circ.

60, pp. 8, figs. 6).—Pontia rapse is described in its various stages and notes are given

on its life history. The species was introduced about 50 years ago, and is far more

injurious than the native species. It is a serious pest from Canada to the Gulf

region.

The imported cabbage butterfly feeds on all crucifers and various ornamental

plants such as mignonette, Cleome, etc. Numerous parasites and predaceous insects

help to keep the pest in check. The best remedy is spraying with arsenicals.

Poisoned bran mash, hot water, kerosene emulsion, pyrethrum, clean cultivation,

hellebore, and other remedies have been tried with more or less benefit.

The cabbage hair-worm, F. H. Chittenden ( U. S. Dept. Agr., Bur. Ent. Circ.

62, pp. 6, fig. 1).—Mermis albicans, a species of hair-worm, was found in heads of

cabbage in certain Southern States in 1903. Exaggerated stories were circulated

regarding its poisonous properties. These were shown to be without foundation.

Repeated experiments showed that the worm is not poisonous. It lives as a parasite

in the body of grasshoppers, codling moth, and other insects. The life history of

the worm is discussed, and miscellaneous information presented concerning it.

The biology and systematic position of Otiorhynchus turca, A. A. Ssilantiew

(Zool. Jahrb., Alt. System. Geogr. u. Biol. Thiere, 21 (1905), Xo. 7', pp. 491-502, Jigs.

8).—This pest of the grape vine has been known since 1843. The insect is carefully

described with particular reference to anatomical details and to its life history. The
hibernating beetles attack the buds and young leaves in early spring. The eggs are

laid about the middle of June. The author reports that all the beetles which he

collected from June to September were females and he was unable to explain this

fact.

Insect injuries to forest products, A. D. Hopkins ( U. S. Dept. Agr. Yearbook

1904, pp- 381-398, figs. 14).—An account is presented of the injuries caused by
ambrosia beetles, round-headed borers, flat-headed borers, timber worms, powder
post borers, white ants, carpenter bees, etc. The conditions which are favorable to

insect injury of this sort are also outlined.

The nut weevils, F. H. Chittenden ( U. S. Dept. Agr. Yearbook 1904, pp. 299-

310, pis. 3, figs. 10).—A detailed discussion is presented on Balaninus proboxciaeus, B.

rectus, B. caryx, and B. obtusus. The first two species affect chestnuts, the third

pecans, and the last hazelnuts. Successful remedies against chestnut weevils are

bisulphid of carbon, scalding and drying, dry heat or cold storage. Hogs may be

allowed in pecan orchards to destroy infested nuts.
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Black check in western hemlock, II. E. Burke I U. S. Dept Agr., Bur. Enl.

Ore. 61, />/>. 10, figs. 5).— Black check is a defeel of western hemlock doe to the

attack of a bark beetle I Hylesmus n. Bp. I, in the burrows "t' which a bark maggot

(Cheilosia alaskensis) penetrates and increases the injury. < >n low land a large per-

centage <>!' the wood is thus rendered worthless for finishing, Btaves, or woodenware.
< \ hoodianw causes a similar injury to Abies grandis. In order to avoid getting lum-

ber with this defect, it issuggested that trees he selected from altitudes of 1,800 ft. or

more.

The felted beech coccus, R. Newstead (Jour. Bd. Agr. [London], 11 i 1905), \<>.

19, i>i>. 755-760, figs. 7).—Qryptococcus fagi confines its attacks to the beech and is

considered one of the most destructive pests which attacks this tree. It occurs gen-

erally in England and in some parts of Scotland. The insect is described and notes

are given on its lite history. It may usually be controlled by spraying with kerosene

emulsion with or without the additi >f sulphur and turpentine or by treatment

with caustic-alkali wash.

The chief injurious scale insects of Connecticut, \V. E. Britton (Connecticut

si.ii, s/,i. Bui. 151, pp. 16, figs. 17).—The more important scale insects of Connecticut

are described and arranged in a convenient manner for identification. In this mate
ner the author discusses 29 species including elm scale, cottony maple scale, tulip

scale, oleander scale, San Jose" scale, oyster-shell scale, etc.

Spraying- for scale insects, II. .1. Quayle ( California Shi. Bui. 166, pp. ?4, figs,

t).—Spraying experiments were conducted against the brown apricot scale and San

Jos,', scale.

Lime-sulphur-salt wash was tested in various formulas. Lime, sulphur, and salt

were used at the rate of 40, 20, and 15 lbs., respectively, for each 60 to 120 gals, of

water. All dilutions up to 90 gals, of water were effective. In another set of tests

the amount of lime for each 60 gals, of water varied from 20 to 50 lhs. All combina-

tions were effective, hut a Blight excess of lime seemed to be beneficial. In other

experiments the amount of sulphur ranged from 5 to 40 lbs. Solutions containing

small amounts of sulphur were less efficient. The author is not prepared to recom-

mend the disuse of salt. Copper sulphate used to replace salt removed the moss

from trees hut otherwise had no advantage.

In general the lime-sulphur-salt wash proved effective against San Jose scale, but
not against the brown apricot scale. It should he used chiefly on dormant trees.

Preparation of the wash without boiling does not reduce the cost. Resin wash was
satisfactory for brown apricot scale but not for San Jose scale. It should be applied

in January and February. Patent compounds have no advantages over standard

remedies. The standard 3 percent distillate insecticide was not very effective against

the brown apricot scale.

Insects injurious to roses, P. Lesne (Rev. Hort. [Part*], 77 (1905), No. ?, pp.

167-170, ]>I. 1).— Descriptive, economic, and biological notes are given on a number
of rose pests, including gypsy moth, brown-tailed moth, rose scale, Cladius pectini-

cor a is, etc.

Insecticides and fungicides, K. Harcourt (.1////. Rpt. Ontario Agr. Col. and
ExjiI. Form, SO (1904), pp. 68, 64)'—Brief notes are given on the preparation of

lime-sulphur washes and an analysis of fungeroid is reported.

Bees, s. A. Bedford
i
('mm, hi Expt. Farms Rpts. 1904, /'/' 394, 895).—Brief notes

on apiculture in Manitoba

FOODS—HUMAN NUTRITION.

Wheat and flour, R. Harcourt (Ann. Rpt. Ontario Agr. Col. and Expt. Firm. .;<>

j

1904 \, /'/' 54-60).— Milling tests were made with ten samples of different grades of

wheat grown near Winnipeg, as well as studies of the moisture and proteids and
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acidity of the flours, and baking tests made immediately after grinding and after

storing the flour for ten weeks. Data regarding tests of the baking quality and

grade of some of the samples which were sent to the Columbus Laboratories of Chi-

cago for examination are also reported.

In the author's opinion it is evident that there is not much difference in the real

value of the different grades of wheat tested. No regular variation was noted in the

quantity of total proteids and gluten or in the quality of the gluten of the highest

and lowest grades. All the samples gave fairly satisfactory bread as judged by

quality and yield. In the majority of cases the yield of bread was practically the

same. As regards the amount of bread obtained from new and stored flour, the

agreement was fairly close except with two samples. The flours were all straight

grade and the gluten content and consequently the loaf volume was small.

"It must be remembered that . . . [the results were] obtained from a very few

samples of wheat. The nature of the soil, the number of crops grown in it since

'breaking,' the weather at the time of ripening, etc., all have an influence on

the quality of the wheat. Therefore, these results, while accurate for the samples

submitted, should not be given too much importance until they are confirmed by

further work."

Three varieties of wheats received from the Northwest Territory government were

also examined. They were found to contain "a fairly high percentage of proteids,

fully as high as the samples of the various grades previously mentioned. They also

contain as much alcohol soluble proteids, or gliadin, as the wheats referred to, and,

so far as can be judged from these results, ought to be equal to them for flour

purposes."

In a study of the quality of flour from wheats grown in Manitoba in the North-

west Territories in 1904, it was found that the gliadin content was uniformly low.

"The effect of low gliadin content would be that the gluten would be weak, the

acids developed during fermentation would more quickly dissolve or ' rot ' the tena-

cious part of the gluten and allow the gases to escape. As a result the bread would

be heavy. Just what causes this low gliadin content in the wheat is not known. It

apparently is not caused by the soil, for these variations in strength come from year

to year in wheat grown on the same soils. It is more likely due to weather condi-

tions at the time the nitrogenous substances are being transferred from stem to seed,

or during the ripening process."

In connection with the studies of flour, determinations have been made of the

acidity of a large number of samples, with a view to learning the limits of acidity and
devising a method for judging of the soundness of flour by the amount of acid

present. Definite conclusions were not drawn. According to the author, "The
better grades of flour show a very small acid content, but the amount increases with

the lower grades. Flours which have taken up an undue amount of moisture, or

which have been made from damp wheat, also show high acid content,"

Inspection of foreign food products, H. W. Wiley ( U. S. Dept. Agr. Year-

book, 1904, }>}> l-
r>l-160).—The scope of the law regarding the inspection of imported

food products, the extent of the work, and some of the results obtained and related

topics are spoken of. It is pointed out that under the law the inspection work
includes foods, drugs, beverages, condiments, and the ingredients of such articles.

An idea of the extent of the work and the character of the goods imported may be
gathered from the fact that of 1,880 samples of wine, meat, olive oil, and miscellaneous

products, 223 were found to be contrary to the law, while the remaining 1,657 were
found to comply with the law. In the author's opinion the inspection of imported
food products, although it has been in force less than two years, has already given
beneficial results.

" It is gratifying also to know that the exporters in foreign countries, as a rule, have
been eager to learn of the exact character of the requirements of the law, and in many
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eases have made an earnest effort to comply \\ ith them. Nevertheless, as in all cases,

then- are some instances \\ here it is evident that compliance \\ ith the law \\ ill only

be secured by its rigid execution, and not by voluntary action."

Food consumption in Southern Italy, II. Li< h i in i i:m Arch. Physiol. [Pfluger],

107 {1905), No. /--',/'/<.>; 80). The author has summarized a large amount of data

regarding the food consumption in differenl regions of Southern Italy, which is dis-

cussed with reference to the productive power of the people.

In his opinion the inhabitants of Southern Italy are smaller in Bize and do not

work as effectively as inhabitants of other parts of Italy. This is attributed to the

low energy value of the diet, the excess of carbohydrates, and the insufficiency of

animal food. The author believes that, in general, growth is hindered and physical

condition lowered it' the supply of animal food is insufficient

Analyses of fresh chestnuts, B. Tomei (Staz. Sper. Agr. Ttal., SI [1904 v

9-8, pp. 185-199).—The proximate and ash analyses reported are discussed with

reference to the food value of chestnuts and the fertilizers which the tree requires.

Prussic acid in cassava roots {Hot. Depl. [Trinidad], Hid. Misc. Triform., 1904,

No. ;/, pp. 26, 27 ).— Attention is called to the fact that sliced or grated cassava when
allowed to Btand sometimes becomes poisonous. The whole question of cassava

poison is briefly discussed from the standpoint of the possibility of the formation of

hydrocyanic acid from a glucoside by the aid of a ferment. The need of investigat-

ing this question is spoken of.

The preservation of fruits and vegetables, V. Valvassori (Bid. Off. Gouvt.

Gen. Algirie, 1904; obs. in Rev. s,,<: Sci. Hyg. Alumni., 1 {lun/^. No. 5, p. 592).—A
Bummary of data regarding the length of time fruit and vegetables maybe kept in

cold storage.

The use of food preservatives, V. 0. Vaughan (Jour. Amer. Med. Assoc, 44

. .V". 10, />/>. 75S-756).—A summary of data on legal enactments, the effects of

preservatives on digestion, and related questions.

The importance of studying- food in connection with nutrition as a part

of a course in domestic economy, C. Nourry (Rev. Soc. Sci. linn. Aliment., 1 (1904),

No. .;, /,/,. 216-218).—A number of suggestions regarding the teaching of nutrition

are made.

Handbook of sanitation, (i. M. PmcB(New York: .hdm Wiley&Sons; London: Chap-

man A- Hall, Ltd.. 1905,pp. AT • 801, figs. €9).— In this, the second edition, the author

Mates that many changes have been made and that the subject matter of the section

dealing with foods and some other sections have been very largely rewritten. The

volume is designed as a manual of theoretical and practical sanitation for students,

physicians, building inspectors, and others interested in sanitary problems.

The respiration calorimeter, YV. ( ). Atwateb and F. (i. Benedict U. S. Depl.

Agr. Yearbook, 1904, pp. 205-220, pi. I, figs. 2).—The respiration calorimeter used in

the Department nutrition investigations for studying the total income and outgo of

matter ami energy is described, and some of the more important results of experi-

ments are summarized.

It was found that the output of carbon dioxid and heat i- very nearly propor-

tional to the amount of muscular work performed, the figures given ranging from 26

gm. of carbon dioxid and »;:> calorie- of heat per hour with a man at rest and sleep-

ing, to 210 gm. and 600 calories with a man at very severe muscular work. Other
topics discussed have to do with problems of ventilation, the normal variations in

body temperature, etc.

Approximately complete analyses of thirty normal urines, (). Folin

[Amer. .I<>ur. Physiol., 18 (1905), X<>. /. pp. 46-65).—Detailed analyses of the urine

samples were made, the methods followed l>eiii!_r described. The subjects wen-

healthy men. The diet which the urines represent was made up of whole milk,

Bream, eggs, malted milk, sugar, and salt, mixed with waterand taken in liquid form.
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Water wag also used as a beverage. The chlorin, sulphur, phosphoric acid, and

nitrogen in the diet was determined, the amount of nitrogen furnished per day

ranging from 18.80 to 19.05 gm.

Laws governing the chemical composition of urine, 0. Folin (Amer. Jour.

Physiol, 13 (1905), No. /, pp. 66-115).—A study of the urine of a subject who was

accustomed to live on a diet containing small amounts of protein showed that the

constituents were not present in the same proportions as in so-called normal urine,

the urea nitrogen constituting a much smaller percentage of the total than is gener-

ally the case. Differences in the proportions of other constituents were also found.

A number of studies were, therefore, undertaken with healthy subjects in which

a period of 3 or 4 days on a diet furnishing about 19 gm. of nitrogen was followed by

a period of 7 or 10 days' duration with a diet made up of 300 cc. of cream and 400 gm.

of pure arrowroot starch, the total nitrogen supplied being only about 1 gm. per day.

The experiments closed with a period of 1 or 2 days' duration on a diet like that in

the first period.

The results obtained with the different subjects were uniform, quantitative changes

in the daily proteid metabolism on the different diets being accompanied, according

to the author, by pronounced changes in the distribution of the urinary nitrogen and

sulphur, and the author believes that "the distribution of the nitrogen in urine

among urea and the other nitrogenous constituents depends on the absolute amount

of total nitrogen present. . . . The distribution of the sulphur in urine among the

3 chief normal representatives—inorganic sulphates, ethereal sulphates, and 'neutral

sulphur'—depends on the absolute amount of total sulphur present."

As regards the different urine constituents "the absolute quantity of creatinin

eliminated in the urine on a meat-free diet is a constant quantity, different for differ-

ent individuals, but wholly independent of quantitative changes in the total amount

of nitrogen eliminated. . . . When the total amount of protein-metabolism is greatly

reduced, the absolute quantity of uric acid is diminished, but not nearly in propor-

tion to the diminution in the total nitrogen, and the per cent of the uric acid nitrogen

in terms of the total nitrogen is therefore much increased. . . . With pronounced

diminution in the protein metabolism (as shown by the total nitrogen in the urine),

there is usually, but not always, and therefore not necessarily, a decrease in the

absolute quantity of ammonia eliminated. A pronounced reduction of the total

nitrogen is, however, always accompanied by a relative increase in the ammonia
nitrogen, provided that the food is not such as to yield an alkaline ash."

As regards the urea, this suffers a relative as well as an absolute diminution with

a diminution in the total proteid metabolism, 60 per cent being recovered in the

urine, when the total nitrogen elimination is reduced to 3 or 4 gm. as "compared with

about 90 per cent of the total nitrogen in normal urine.

Decided diminutions in the daily elimination of total sulphur were accompanied

by reductions in the percentage of sulphur present as inorganic sulphates, the reduc-

tion being as great as in the case of nrea. The neutral sulphur elimination was anal-

ogous to that of creatinin and, according to the author, it represents products which
in the main are independent of the total amount of sulphur eliminated by protein

catabolism. The percentage of total sulphur excreted as ethereal sulphates increased

and, according to the author, these ethereal sulphates represent a form of sulphur

metabolism which becomes more prominent when the food contains little or no
protein.

The volume of urine it was found depended entirely upon the amount of water

consumed. The chlorin elimination, as is generally conceded, was found to vary

chiefly with the volume of urine provided the amount consumed was constant.

Studies of the acidity of urine and methods of estimating acid led to the conclu-

sion that "the phosphates in clear acid urine are all of the monobasic kind, and the

acidity of such urines is ordinarily greater than the acidity of all the phosphates.



FOODS—HUMAN NUTRITION. L67

the excess being due to free organic acids." The excess of inorganic acids observed

in urine diminished under the influence of the Btarch and cream diet until it fre-

quently became a minus quantity.

When potatoes replaced pure starch in the diet, " the total acidity of the urine is

but slightly reduced, and the total amount of organic a«-i< Is eliminated is greatly

increased, yet the ammonia is still considerable. This would seem to indicate that

a part of the acid and ammonia formation within the organism is not affected by the

alkalies of the food."

A theory of protein metabolism, < >. Km. in (Amer. Jour. Physiol., IS {1905),

No. ?, pp. 117-188).—On the basis <>!' investigations noted above, various questions

connected with the metabolism of protein in the animal body are discussed.

The fact that, generally Bpeaking, the proportion of urea to total nitrogen in the

urine diminished with a decrease in the amount of nitrogen consumed, while the

other nitrogenous constituents in the urine remained practically constant, led the

author to conclude thai there are 2 distinct processes of proteid metabolism in the

body. In Ins opinion the metabolic processes resulting in the end products which
tend to remain constant creatinin, neutral sulphur, and to a less extent uric acid

and ethereal sulphates) are needed for the continuation of life; or, in other words,

the metabolic processes which they represent constitute an essential part of the

activity which distinguishes living from dead cells.

He, therefore, proposes the term "tissue" metabolism or "endogenous" metabo-

lism for this form of proteid cleavage, and "exogenous" or intermediate metabolism
for the proteid cleavage which is variable and yields chiefly urea and inorganic sul-

phates, this form of metabolism being looked upon as an attempt on the part of the

body to remove rapidly the surplus nitrogen supplied which is not required for vital

process -

Attention is called to the fact that the nitrogen of protein is linked to carbon on
the one hand and to hydrogen on the other— i. e., exists as amido or imido groups—
and that from a chemical standpoint the cleavage of such groups is more readily

accomplished by hydrolysis than by oxidation.

In the author's opinion exogenous proteid catabolism consists of a series of hydro-

lytic cleavage processes resulting in a rapid elimination of proteid nitrogen as urea.

"According to the views here presented . . . only a small amount of protein,

namely, that necessary for the endogenous metabolism, is needed. The greater

part of the protein furnished with standard diets like Voit's— i. e., that part repre-

senting theexogenous metabolism—is not needed, or, to he more specific, its nitrogen

i- not needed.

"The organism has developed special facilities forgetting rid of such excess of

nitrogen so as to get the use of the carbonaceous part of the protein containing it.

The first step in this process is the decomposition of protein in the digestive tract

into proteoses, amido acids, ammonia, and possibly urea. The hvdroh tic decompo-
sitions are carried further in the mucous membrane of the intestines, and are com-
pleted in the liver, each splitting being such as to further the formation of urea.

"In these special hydrolytic decompositions, the result of which is to remove the

unnecessary nitrogen, we have an explanation of why and how the animal organism
tend' to maintain nitrogen equilibrium, even when excessive amounts of protein are

furnished with the food. This excess of protein is not stored up in the organism, as

Rich, because the actual need of nitrogen is so small that an excess is always tur-

nished with the food, except, of course, in carefully planned experiments. The ordi-

nary food of the average man contains more nitrogen than the organism can use. and
increasing the nitrogen still further will therefore necessarily only lead to an imme-
diate increase in the elimination of urea, and doesnot increase the protein cat a hoi ism

involved in the creatinin formation any more than does an increased supply of fats

and carbohydrates. . . .
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"All the living protoplasm in the animal organism is suspended in a fluid very

rich in protein [which is the protein reserve material of the body], and on account

of the habitual use of more nitrogenous food than the tissues can use as protein the

organism is ordinarily in possession of approximately the maximum amount of

reserved protein in solution that it can advantageously retain."

The view that exogenous metabolism is in the main dependent upon hydrolytic

cleavage does not preclude the possibility that a certain amount of oxidation is asso-

ciated with this form of catabolism and, indeed, the author considers that some

oxidation is necessary and discusses its character.

The endogenous proteid metabolism, in the author's opinion, has to do with those

forms of proteid cleavage which are actually concerned with the vital processes.

The theories advanced by the author are discussed in relation to nitrogen equilib-

rium, standard diets, diets and diseases, and the effect of work on protein metabolism.

The course of the renal excretion of nitrogen when different sorts of food

are taken, N. W. Schepsky (Inaug. Diss., St. Petersburg, 1900, pp. 38; abs. in

Physiol. Russe, 3 (1904), Nos. 48-60, p. 177).—The conclusion was reached that the

increased excretion of nitrogen after food is taken varies with different foods and is

parallel to the curve showing the power of each food to induce secretion of digestive

juices. In other words, the increased nitrogen excretion shortly after taking food

is an expression of the activity of the digestive glands.

The work of the digestive glands when different sorts of food containing

fat are eaten, A. M. Wirschubski.i (Inaug. Diss., St. Petersburg, 1900, pp. 55; abs.

in Physiol Russe, 3 (1904), Nos. 48-60, p. 177).—Experiments with dogs with fistula?

showed that fat added to any sort of food had a retarding influence on stomach

digestion. The quantity of gastric juice secreted depended upon the character of

the food with which the fat was mixed.

The production of fat from proteid by the Bacillus pyocyaneus, S. P.

Beebe and B. H. Buxton (Amer. Jour. Physiol., 12 (1905), No. 5, pp. 466-470, fig. 1).—

The authors found that when Bacillus pyocyaneus grew in fat-free meat extract broth,

a thick pellicle was produced on the surface, which yielded fat on extraction with

chloroform, the amount obtained being about 0.3 to 0.4 gm. per liter. Some 10 gm.

of the fatty material was collected and its characteristics studied.

Control tests showed that the fat was also formed from sugar-free meat broth and

sugar-free meat extract broth containing Witte peptone; therefore, it could not Have

been formed from sugar. During the growth of the bacillus the medium becomes

very alkaline owing to the presence of free ammonia, which is obviously split off

from the proteids. It seems probable, according to the authors, that the fat is formed

at any rate in part by the oxidation of the fragments of the albumoses and peptones

apart from any carbohydrate nucleus which they may contain.

"That it is an oxidation process appears more than likely from the fact that the

crystals are formed solely in the surface pellicle. Again under anaerobic conditions

the bacilli grow sparingly, and no trace of pellicle or fat crystals is formed."

In addition to the fats a considerable amount of mucin-like substance was formed

during the bacterial growth. This gave some of the mucin reactions, yet only traces

of a reducing substance could be detected. " Since the mucinous substance, there-

fore, does not appear to call for any carbohydrate, we may relegate all of the carbo-

hydrate nuclei of the albumoses to the formation of the fat; but even so . . . there

could not be sufficient to account for all of it."

The calcium content of different animal organs, M. Toyonaga (Bui. Col.

Agr., Tokyo Imp. Univ., 6 (1904), No. 2, pp. 89-95).—The author reports results of

analyses, and summarizes the results of other investigators. The occurrence of cal-

cium in different animal tissues and its relation to magnesium is discussed.
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ANIMAL PRODUCTION.

Animal breeding- and feeding- investigations by the Bureau of Animal
Industry. I>. E. Salmon i U. S. Dept. Agr. Yearbook, 1904, pp. 527-538, pi. I).—

The investigations undertaken under the auspices of the Bureau of Animal Industry

in breeding sheep, poultry, and horses, the studies of animal nutrition, and of

beef and pork production under southern conditions are described, and plan- for

future work outlined. A considerable proportion of the work referred to has been

undertaken in cooperation with agricultural experiment stations.

Fodders and feeding stuffs, F. T. Sin it i Canada Expt. Farms Rpts. 1904, pp.

166-182).—Analyses are reported of fodder corn grown in hills and drills, including

dent ami flint varieties, rape, rape Bi'lage, rape and corn Bilage, mangels, carrots, turnips,

and sugar beets, linseed cake, gluten feed, cotton-seed meal, "Uveco" and "Flaker-

ine" (both made apparently by flaking steamed or partially cooked [ndian coin;.

meat meals for poultry, pea meal, pea dust, ground pea bran, barley feed, meal seeds,

oat dust, spoiled raisins
I

\\ ith a view to learning their value as poultry feed . ground
seeds (largely weed seeds, screenings, etc. I, and a commercial mixed d-al.

The percentage composition of the rape silage was: Water 78.19, protein 2.67, tat

0.84, nitrogen free extract 12.93, crude fiber 2.00, and ash 3.37; and of rape and corn

silage 1 :1. water 79.66, protein 2.18, Eal 0.37, nitrogen-free extract 10.40, crude fiber

5.29, and ash 2.10.

The rape silage contained 1.36 per cent albuminoid and 1.31 percent non-albumi-

noid nitrogen; the rape and corn silage L.04 and 1.14 per cent, and the rape 1.30 and
0.61 per cent, respectively.

"The observed increase in the non-albuminoids and the concomitant decrease in

the albuminoids that has followed upon ensiling the rape marks the most important

change in the composition of the dry matter of the rape. This in conjunction with

the destructiou of a part of the carbohydrates necessarily increases the percentages

of the fiber and ash. The changes are such as might have been expected and indi-

cate a certain deterioration in the silo of the dry matter of the rape."

Commercial feeding stuffs
( Connecticut Sim, Sta, Rpt. inn',, pt. 5, pp. 885-

I

This is a reprint of Bulletin 147 of the station (E. S. R., 16, p. 903).

Commercial feeding stuffs, J. L. Hills, C. H. Jones, and K. M. Hollisteb
i Vermont Sta. /.'"/. 109, pp. 8).—Under the provisions of the state feeding stuff law.

a number of samples were examined, including cotton-seed meal, linseed meal, gluten

meals and irc<\-. dried distillers' grains, oat feeds, hominy chop and similar goods,

provenders (corn and oat products), and wheat offals.

In discussing the feeding stuffs sold in the State, the results of live year.-' work are

taken into account. "No material change in the average grade of the richer con-

centrates [now sold] appears, save in the gluten meals. This improvement, how-
ever, is due to an alteration in a manufacturer's pro. ess rather than t<> any direct

effect of inspection. The by-products of the oatmeal mills have been quite decidedly

upgraded, and farmers are less inclined than formerly to regard a liberal Bhowing
of oat hulls in a provender as a guaranty of excellence." As in past years, some of

the corn and oat provenders contained too large a percentage of oat hull-.

Regarding the success which has followed the passing of a feeding stuff law. the

authors state that "live years ago guaranties were few and far between. To-day
they are in general use, and. while too often disregarded, or. indeed, misinterpreted,

they are at once protective ami educative."

The data presented in a comparison of the amount of protein furnished by differ-

ent classes of concentrated feeds, as compared with their cost. shows that cotton-ea d,

linseed, and gluten meals, and dried distillers' grains rank highest and Low-grade oat
feeds lowest of the materials considered.
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Commercial feeding- stuffs, J. L. Hills, C. H. Jones, and F. M. Hollister ( Ver-

mont Sta. Bui. 110, pp. 11-20).—In addition to the analysis of 250 samples of com-

mercial feeding stuffs in connection with the inspection, some microscopical exami-

nations were also made.

The feeding stuffs included cotton-seed meal, linseed meal, gluten meals and feeds,

dried distillers' grains, oat feed, hominy chop and similar products, provenders,

wheat offals, mixed feeds, malt sprouts, ground malt, hay feed, proprietary feeds,

meat meal, and calf meal.

During the year attention was directed especially to the collection of samples of

wheat offals, more particularly the so-called mixed feeds, as well as unlabeled and

unidentified brans and middlings. The grade of such feeds "appears to be worse this

fall than at any time since the law went into effect. It behooves buyers more than

ever before to be judicious in their purchases, particularly of wheat offals, lest they

buy goods laden with ground corn cobs or other offal, oat hulls, clippings, or the like."

Sugar in the feeding of animals, E. Clrot (Le sucre dans Valimentation des

animaux. Paris: L. Lavaur, 1905, pp. 380; rev. in Rev. Sci. [Paris'], 5. ser., 3 {1905),

No. 14, pp. 429-431).—A summary and discussion of data on the importance of sugar

as a feeding stuff.

The cattle industry in Germany and elsewhere, J. Hansen and A. Hermes

{Die Rindviehzucht im In- und Auslande. Leipsic: P. C. Schmidt cfc Co., 1905, vols. 1

and 2; abs. in Yrtljschr. Bayer. Landw. Rat., 10 {1905), No. 2, pp. 242, 243).—The con-

dition of the cattle industry in different countries, methods followed to build up the

industry, and related questions are taken up in these volumes.

Feeding trials, J. G. Haney and O. H. Elling {Kansas Sta. Bui. 128, pp. 304-

307).—Two feeding trials were made at the Fort Hays Branch Station.

In the first trial the comparative value of corn, barley, and wheat with alfalfa hay,

corn with sorghum hay, prairie hay and oat straw, and mixed grains and mixed

hays for the production of baby beef, was tested with 7 lots of 8 calves 8 to 10 months

old, the feeding period covering 182 days. All the calves were fed at first a ration

of a pound of grain and ten pounds of coarse fodder, the grain being increased and

the coarse fodder correspondingly decreased until they were given all they would
eat up clean.

The average daily gains ranged from 1.23 lbs. per head on corn and sorghum hay

to 1.85 lbs. on corn and alfalfa hay, the grain required per lb. of gain ranging from

4.04 lbs. on a wheat and alfalfa hay ration to 7.17 lbs. on corn and oat straw. The
smallest amount of coarse fodder per lb. of gain, 3.54 lbs., was also noted with the last

ration, and the largest gain, 5.92 lbs., with the corn and sorghum hay ration. The
estimated profit per lot ranged from $27.09 with the lot fed corn and sorghum hay,

to $109.74 with the lot fed corn and alfalfa hay.

"There was a more marked difference in the appearance of the lots than the

results show, though the rank would be in the same order as the daily gains. The
alfalfa lots fed much more evenly than the sorghum, straw, or prairie-hay fed lots."

An account was kept of the cost of labor involved in caring for the cattle and grind-

ing their feed. On an average it amounted to 2 cents per head per day.

In the second test pencil laria stover and Kafir-corn stover were compared with
two lots of 8 cows each. The pencillaria was somewhat overripe when cut, and part

of the crop had been irrigated. The Kafir-corn stover was of fair quality. In the

22 days of the test there was an average gain of 6.9 lbs. per head on the Kafir-corn

stover, and an average loss of 30 lbs. on the pencillaria stover, the total amounts
eaten in the two cases being 4,990 and 2,520 lbs., respectively.

"During the experiment it was easily observed that the cows getting pencillaria

were not doing so well, were getting thinner and in poorer condition, but their

appetite seemed to be good. However, it is believed that had the experiment been
carried longer . . . they would have shown a lack of appetite for the feed, both
Kafir corn and pencillaria."
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The irrigated pencillaria had large stems and consequently more of it was wasted

than was the case with that which was qoI irrigated.

Beef production, .1. II. Grisdale I
Canada Expt. Farms Rpte. I'm',, pp. >;i-7").—

In studying the relative merits of different methods «»t* handling steers, it was found

that a lot di' eight three-year-olds loose in their stalls made an average daily gain of

2.28 lbs. at a cost of 5.22 cts. per pound in a tesl covering 129 days. With a similar

lot of two-year-olds the average values were 2.53 lbs. and 1.3 cts. Three-year-olds

and two-year-olds tied (9 in a lot) made an average daily gain «>f 2. 12 and 2.15 lLs.

respectively, the cosl of a pound of gain being 5.59 <-ts. and -Yin cts. The results

•'are decidedly in favor of loose box feeding."

When the cost of producing beef from 3-year-olds, 2-year-olds, yearlings, 6-months

Calves, and uew-born calves was studied, it was found that the average daily '_rain in

the L29 days of the test ranged from 1.68 Ihs. with the new-born calves to 2.53 lbs.

with the two-year-old steers, and tin- cost of a pound of gain from 2.77 cts. with the

new-born calves to 5.62 cts. with yearling steers. All the lots were iv<\ roots, silage,

ami hay. [n addition the calves were given a mixed grain ration and the other

lots gluten meal.

Data are also briefly reported regardingthe feeding of 2 lots of :> yearlings ami two

lots of ii steer calves each for the production of baby beef on fattening and on limited

rations, the feeding period with the first mentioned lots coveringa year and with the

others 214 days. On a fattening ration, the yearlings made an average daily gain of

1.65 lbs. per head at a cost of 3.59 cts. per lb. and the calves of 1.68 lbs. at a cost of

2.77 cts. per lb. Similar values for the yearlings on a limited ration were 1.06 Ihs.

and 3.3 cts. and for the steers 1.58 Ihs. and 2.83 cts.

As regards the feeding value of a commercial sugar beet pulp containing molasses,

the author states that it has been found particularly valuable for feeding young stock

and beef animals on account of its palatability and the fact that it stimulates appe-

tite. When ic<\ to dairy cows in excess of the normal meal ration or as replacii g a

part of it. the feeding value was low, being equal to about half that of a like quantity

of bran. Fed in the same way to two and three year old steers it had about the same

comparative value, hut improved the appearance of the cattle, "giving them a >leek

look scarcely attainable otherwise."

A test is reported in which the value of this molasses beet-pulp feed was tested as

a snl-stitnte for coarse fodder ( roots and silage).

When a lot of three steers was fed a ration of 8 pounds of molasses feed and an

equal quantity of silage roots and straw, the average daily gain was 2.47 lbs. per

head and the cost of a pound of gain 3.38 cts. When 12 Ihs. of the molasses feed

was teil with 4 lbs. of straw to a similar lot, the average daily gain per head was 1.87

Ihs. and the cost of a pound of gain 5.15 cts. On a ration of silage, roots, and straw

only, similar values for a like lot were 2 lbs. and 2.35 cts.

Brief statements are made regarding the value of "Uveco," a commercial feed

apparently consisting of steamed corn, flaked and dried. It was found that 2 steers

receiving this feed exclusively as a grain ration gained 1.4 lbs. per head per day for a

period covering 45 days.

"The meat from these Bteers was of very excellent quality, due in some measure

no doubt to the good quality of the food fed. So far as irains are concerned, it will

of course he noted that much larger daily gains were quite possible."

Experiments with, steers, R. Robertson, 8. A. Bedford, and A. Mackay
( Canada

Expt Forms Rpt8. V.ni-U pp. 341-348, S90-392, .',46-440).— At the .Maritime Provinces

Farm, the relative merits of feeding steers loose and tied in stalls was tested in con-

tinuation of earlier work ( I".. B. R., 16, p. 292), with two lots of 8 dehorned steers

fed like rations. The loose steers made a total gain of 2,325 Ihs. and those which

were tied of 2,125 lbs. in 165 days. With all the steers, the average profit was calcu-

lated to be $2.97 per head.
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In a comparison of the relative value of full fattening rations and limited growing

rations, it was found that five calves fed a limited growing ration for 180 days

made an average daily gain of 1.52 lbs. at a cost of 6.15 cts. per lb.

In a second test, five calves continued on a full fattening ration until finished for

market (120 days) made an average daily gain of 1.68 lbs. per head at a.cost of 8.16

cts. per lb. Five similar animals fed a limited growing ration, in a year made an

average daily gain of 0.97 lb. per head, the cost of a pound of gain being 6.48 cts.

With five other steer calves, the average daily gain was 1.05 lbs. per head and the

cost of a pound of gain 6.35 cts. for a like period.

In a fourth test, which was begun with 5 calves on a full fattening ration, the

average daily gain in 180 days was 1.9 lbs. at a cost of 6.49 cts. per pound as com-

pared with 1.51 lbs. and 5.27 cts. in the case of a like number fed a limited growing

ration for 183 days.

At the Manitoba Experimental Farm the relative gains made by 6 yearlings and 6

two-year-old steers fed similar rations were tested. In the 16 weeks of the test the

yearling steers made a total gain of 1,152 lbs. and the 2-year-olds of 1,170 lbs., the

profit per steer in the two lots being §1.85 and $2.23, respectively.

At the Indian Head Farm the gains made by young and old steers was also studied.

Eight animals a year and a half old at the beginning made a total gain of 1,220 lbs.

in the 16 weeks of the test proper as compared with 2,040 lbs. in case of an equal

number of steers two and a half years old. The calculated profits per head in the

two lots were $6.15 and $5.00, respectively.

In connection with the tests brief notes are given regarding the cattle kept at the

several experimental farms.

Sheep breeding- experiments (Field Expts. Staffordshire and Shropshire and Har-

per-Adams Agr. Col., Joint lijit. 1904, pp- H, 12).—Continuing the college sheep-

breeding experiments, 3 lots of 25 Welsh ewes each were crossed with Welsh, South-

down, and Shropshire rams.

The lambs dropped ranged from 25 with the Shropshire to 29 with the pure-bred

Welsh. In the test as a whole the best results, the author states, were obtained

with the Welsh lambs. "This is principally due to the larger proportion of lambs

reared and sold." At birth the Welsh lambs were hardier and withstood adverse

weather conditions better than the others and were ready for slaughtering nearly 3

weeks earlier.

Sheep and swine, W. Dixsmore {Iowa Agr., 5 {1905), No. 9, pp. 292-298, figs. 7).—

Different methods of cutting pigs are described and data given regarding slaughter

tests made in connection with class-room work. The author points out that lambs

of moderate weight produce carcasses with a higher percentage of lean meat than

older wethers and that such carcasses are more choice, if the lambs have been

properly finished.

"In beef, pork, and mutton the percentage of flesh element is the determining

factor in deciding the value. We must produce this flesh element by selecting sire

and dams that possess it; and must avoid fattening mature animals for too long a

period, as this results in waste."

Pork production, J. H. Grisdale {Canada Expt. Farms Rpts. 1904, pp- 70-74).—
It was found to cost about 25 per cent more to maintain brood sows in good condi-

tion in small board cabins than in a regular run or house. Young pigs wintered

indoors made slightly larger and considerably cheaper gains than pigs wintered out-

doors.

Several mixed rations were tested with pigs fed inside and outside, without an

abundance of skim milk or whey. With pigs fed outside without skim milk, equal

parts of shorts and gluten meal, and shorts and linseed meal, 4.1, both gave satisfac-

tory results; but the addition of some skim milk cheapened the rations consider-

ably. Similar lots fed indoors gave much better results, the rate of gain being
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slightly increased and the cost of production lowered. The most satisfactory grain

mixture was shorts and linseed meal, 4:1.

The value of a number of stock foods for pork production was tested, using 8 lots

of 4 pigs each, the tesl covering 90 days. The list included International Stock

Food, Anglo-Saxon stock Food, rlerbageum, and sugar and flax. A grain mixture

composed of half shorts and half oats, peas, and barley, fed in connection with skim
milk or pasturage, was the cheapest. All the stock feeds had the effecl of raising

tin- cosl "\ production.

With Uveco, which is apparently made by passing cooked or steamed Indian con,

between rollers, the gain was Bomewhal larger than on shorts and oats, and the cost

pheaper. "The food was evidently very palatable, as the pigs ate il with avidity."

Large Clacks have been tested as to their value for pork production for several

year-, with the following results: "As prolific and healthy breeding stock they can

not he surpassed by any of the breeds now commonly hied in Canada. As pigs for

pressing they an' exceedingly impressive, whether male or female, and leave then-

mark stamped very distinctly, no matter what the other cross maybe. The cross-

breds have also been uniformly healthy and quick feeders, the cross with the Tam-
wotth being particularly remarkable in this respect. As pure-bred pi'_r> they have

been found to he rapid and easy fatteners, exceedingly good grass or pasture pigs,

and have stood all kinds of weather without any apparent evil effects. As pigs for

bacon production, however, they have proven to be a complete failure."

Experiments with swine, K. Robertson, S. A. Bedford, and A. Mackay (Can-

ada Expt. Farms Rpts. t904, pp. 848, .a;//, 392, 398, 449, /,'>0) .—T\\q relative merits of

feeding in pasture and in pens were studied with 2 lots of 10 pigs each, the rations

being essentially the same for both lots. In the 153 days of the test, the total gain

made by the pigs fed most of the time in pasture was 1,439 lbs. ami by those fed

in pens 1,287 lbs., the cost of a pound of gain in the two cases being 3.55 cts. and

3.94 cts.

At the Manitoba Experimental Farm ground barley was compared with ground
mixed grain (wheat, oats, and barley 1:1:1). In the 70 days of the test, four pigs

fed bai ley made a total gain of 254 lbs. A similar lot fed the mixed grain gained 205

lbs., the profit in the two cases being $7.85 and $5.52, respectively. "The pen fed

on barley consumed 40 lbs. more grain during the fattening period than those fed on
mixed grain."

Ten pigs pastured on an acre of nearly ripe peas gained 277 lbs. in 47 days.

At the Indian Head Experimental Farm a test was made of rape pasturage supple-

mented by a small amount of meal. In three months seventeen pigs made an average

Bin of 2(1.5 lbs. per head. Only about two-thirds of the rape on the half acre on

which they were pastured was eaten. As shown by a comparative test, the yield of

rape was 32 tons to the acre. The growth was quite rank and the pigs did not eat

targe amounts at first, and they seemed always hungry until their meal ration was
increased.

Some data are also given regarding the pigs kept at the several experimental farms.

Experiments with swine, M. Cumming {Ann. Rpt <>nt<<n<> Agr. Col. and K< pt.

Warm, SO (1904), pp. 97-Wl) —In a comparison of large and small amounts oi blood

meal and tankage with skim milk as part of a ration, and with meal alone, made with

8 lots ot 4 pigs each it was found that the greatest gain, 597 lbs., was made by a lot

led tankage, meal, and skim milk, 1:15:13, and the smallest gain, 4(31 lbs., by a lot

ted blood meal and meal, 1 : 14.

The cost of a pound ol gain ranged from 3.48 cts. on a ration of tankage and meal

1 : 15 to 4.23 cts. on blood meal and meal 1:9. The test began rune 27 and closed

Nov. 23. All the lots received uniform treatment and were given some green feed

and toots in addition to the other feeds mentioned. According to the author, the

pigs fed on meal alone made very satisfactory gains but nut as targe as those made
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by the other groups. Considering both the rate and cost of gain the skim milk and

meal ration was rated highest, and the ration containing a large amount of blood

meal with meal lowest.

" Blood meal, mainly on account of its extra cost, proved the least satisfactory of

these supplemental foods. Tankage proved much more satisfactory and, while not

quite equal to skim milk, yet, when fed in small quantities along with a small

quantity of skim milk, gave about the best results."

"Judging from this, we would say that tankage would prove itself an excellent

food to add to a ration for pigs when only a limited amount of skim milk was avail-

able, which is often the case on the average farm. In both cases where tankage and

blood meal were fed in different proportions, the smaller proportion proved more

satisfactory. This is about what we would expect in considering the nature of the

main meal ration, viz, middlings, barley, and oats. Had the ration consisted of a

large amount of corn, it is very likely that the larger amount of these by-products

would have proved more satisfactory."

In a test of the value of pasturage, two lots of 12 pigs were pastured for five weeks

on clover and then for ten wreeks on rape—one lot being fed all the grain they would

eat up clean and the other about two-thirds as much. After the period on pasture,

both lots were fed in pens for seven weeks on roots and a full meal ration. The total

gains made during the test as a whole by the lot on a heavy ration was 1,334 lbs., and

and by those fed a light ration, 1,339 lbs. While on pasturage, the two lots required

respectively 4.21 and 3.53 lbs. of meal per pound of gain. Considering the test as a

whole, the amounts required were 5.17 and 4.45 lbs. and the cost of meal per pound

of gain 4.65 cts. and 4 cts.

"The importance of carefully husbanding the grain fed to pigs on pasture is

strongly emphasized in this experiment. At the time the pigs went inside, the light

feed ones were considerably thinner than the heavy ones, but they had developed

just as big frames and went ahead more rapidly during the last stages of feeding, at

which time they, too, were fed a full ration."

Soy beans and rape were compared with two lots of 6 pigs each, fed like rations of

meal and skim milk in addition to the green feed. About 5 lbs, of soy beans and

about 5.5 lbs. of rape was eaten per head per day. In the five weeks of the test, the

total gain on rape was 145 lbs. and on soy beans 159 lbs.

" It is evident that the soy beans are a richer food than rape, a lesser quantity pro-

ducing a greater gain. On the other hand, rape is a heavier yielder per acre than

soy beans. From this it is evident that, for purposes of feeding green forage to pigs

in pens, a given amount of land might be equally profitably sown with either soy

beans or rape. When, however, it is desired to pasture pigs on one or the other

crop, rape will stand the tramping, etc., much better, and is the more profitable

crop."

Canadian and Danish bacon, G. E. Day (Ann. Rpt. Ontario Agr. Col and Expt.

Farm, 30 (1904), PP- 89-96).—On the basis of personal observations, the author dis-

cussed the market qualities of Danish and Canadian bacon with a view to suggesting

methods of improving the Canadian product. The Danish bacon is of superior qual-

ity and the bulk of it comes from crossbred pigs fed largely on barley though other

grains including corn are sometimes used. The pigs are not given any considerable

amount of exercise.

Some notes are given regarding the crops raised at the Ontario Experimental Farm
and also regarding the feeding of cattle and pigs and experiments with live stock.

The work with pigs has been summarized in another publication (E. S. R., 15, p. 69).

Horses, J. H. Grisdale (Canada Expt. Farms Rpts. 1904, pp. 44-47).—Some
data are given regarding the cost of the feeding and care of the station farm horses

and the work required of them, and feeding tests are reported. Using 6 lots of
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2 horses cadi, different mixtures of bran, oats, and oil meal were compared with

oats to determine whether a mixed grain ration could replace oats to any consider-

able degree v\ ith advantage.

An average of about 20 pounds of grain was fed per head per day, with about 17

pounds of oat hay. In the 40 <lays of the test, losses in weight were noted on all the

rations except bran and oats, 1:1, apparently owing to the facl that the oat hay was

Dot well liked.

As regards the relative economy of the rations, the author calculated that, except

in the case of the ration of oil meal and oats L: 10 which cost $1.25 per year more than

oats alone, substituting a mixed ration for oats would effect an annual saving ranging

from $2.92 with bran, oil meal, and oats 2: 1 : 10 to si 1.*..".:; on bran and Mats 2: 1.

The ration of bran and oats 2: 1 "may ho recommended as a good meal ration for

working horsee and is certainly very economical in comparison with pure oats."

The ration of bran, oil meal, and oats 2:1:10 "would be considered by most horse-

men as an ideal ration." At the close of the period, timothy hay was substituted

for oat hay and in every i ase the horses gained in weight.

In a comparison of roots and silage, horses fed turnips in addition to oat-, bran,

and hay maintained their weight while the lots fed carrots, mangels, and silage,

respectively, lost somewhat in the 14 days covered by the test. A check lot fed

oat-, hay. and bran only gained somewhat in weight.

The average amount of silage fed was 10 pounds and of roots 6 to 10 pound- per

head per day. The average amounts of meal and hay were 18 and 15 pounds, respec-

tively. According to the author, when such amounts of roots and silage are fed to

work horses, the results are not very favorable as the succulent feeds are laxative in

character.

As regards palatability the turnips and carrots were most relished, with Bilage

almost as welcome, and mangels not at all in favor.

"It was observed that fed in smaller amounts per day or fed to idle horses no evil

(•met- were noticeable. The roots or silage did not seem to replace any of the regu-

lar ration of meal and hay, and the feeding of these feeds was an added expense

rather than an economy.
"Where fed to idle horses, however, or where fed to horses it was desired to put

in better condition, a small amount of roots—5 to H pounds per (lay—has been found

beneficial, as serving to prevent digestion troubles."

Report of the poultry manager, A. G. Gilbert (Canada Expt. Farms Rpb.
r.'t)',, pp. 28SS11, i>L 1).—Factors of especial interest with respect to poultry pro-

duction are discussed and data given regarding the effects of introducing superior

breeding stock into the Station flock, the stock on hand, the poultry exhibit at the

Central Canada Fair, the time of laying of pullets and old hens, the management of

the Station poultry, poultry diseases and similar topics, together with some details

of experimental work.

As regards the effect of variety "experience has shown that where there is variety

in rations and care in feeding them, with requisite allowance for floor space, there is

little likelihood of egg eating or feather picking."

Steamed lawn clippings were fed to the Station poultry stock three or four times a

Peek and eaten with evident relish. '"It is a very beneficial way of utilizing a form

Of waste. ( 'lover leaves treated in the same way are equally effective."

The eggs laid by different breeds ranged in weight from 4.5 lbs. per dozen with

ordinary brown Leghorns to 13.75 lbs. with selected Buff Orpingtons.
In the f) or o months of a test of different cheap -ram mixtures the largest number

was obtained with nine pullets fed twice a day a ration of 0.75 lb. of oats and
Wheat 2:1 with roots. The smallest number oi ,•_-_-> w a - obtained with a similar lot

fed mangels with a like amount of the same -ram mixture and a lot ivi\ beets with
a ration of 0.75 lb. of wheat and oats 2.1.

7328—No. 2—05
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Continuing the studies of the cause of weak germs in early spring eggs (E. S. R.,

16, p. 296), it was found that hens kept in cold quarters and fed heavily produced

eggs with strong germs which hatched well. On the other hand, poultry kept in

artificially warmed houses laid eggs with weak germs which hatched weak chicks.

The "results were considered in favor of fresh air and plenty of it even if it was cold."

Data are recorded regarding hatching tests, to compare different sorts of incubators

with hens, but definite deductions are not drawn.

In a study of the duration of fertilization after the removal of the male bird,

records were kept of the number of eggs laid and the eggs which hatched or which

were shown to be fertile. The last trace of fertility was noticed eleven days after

separation. In accord with earlier observations, the unfertilized eggs had superior

keeping qualities, so the author recommends that as a rule male birds should not be

kept with hens depended upon for market eggs.

A test was also reported made by F. T. Shutt, in which chickens and old hens

were compared, some of the chickens being fed in pens with limited runs and others

in crates. The hens wrere fed in pens. The average gain per head per week in the

month covered by the trial ranged from 4.1 lbs. with old hens to 7.1 lbs. with

chickens fed in pens. In general the chickens fed in pens made greater gains than

those fed in crates. It was also true that the chickens fed a mixture containing meat

meal made greater gains than similar lots fed a ration without this form of animal

feed.

Considering the test as a whole, the cost of a pound of gain ranged from 1.3 cts.

with one of the lots of old hens to 6. 1 cts. with one of the lots of chickens fed in

crates. The deductions which were drawn from the test follow:

"The pullets, with one exception, did not make as great gains as cockerels of the

same age-. Old hens which are well fed require no further treatment to make them

fit for killing. The older the hen the more readily does she take on fat rather than

flesh. The crossbred chicken, although fed on a more nutritive ration, did not

make as much weight as pure-bred ones. The chickens which were loose in their

pens with limited runs made slightly greater weight development, at cheaper cost,

than those in crates."

Poultry, R. Robertson, S. A. Bedford, and A. Mackay {Canada Expt. Farms

Rpts. 1904, pp- 350, 393, 394, 450).—Data are given regarding the poultry kept at the

Maritime Provinces, Manitoba and Indian Head Experimental Farms, and tests carried

on at the Manitoba Farm are also briefly reported.

Four pure-bred Plymouth Rock cockerels fed all they wTould eat of a mixture of

equal parts of ground wheat, oats, and barley mixed to a thin porridge with skim

milk gained 6 lbs. in 21 days at a cost of 3.25 cts. per lb., as compared with 5 lbs.

2 oz. at a cost of 3.5 cts. per lb. in the case of four white Wyandottes fed the same
ration. (For earlier work see E. S. R., 16, p. 296.)

An incubator test led to the following conclusions: "The percentage of chickens

from fertile eggs was the same, whether setting hens or incubator were used. It is

possible to secure earlier chickens by using an incubator. A large proportion of the

eggs laid in early spring before the fowls have an opportunity to take exercise are

not fertile.
'

'

Poultry, W. R. Graham {Ann. Rpt. Ontario Agr. Col. and Expt. Farm, 30 {1904),

pp. 135-141, fig. 1).—Statements are made regarding early and late hatching, the

Station poultry houses, the treatment of breeding stock, varieties of geese kept, etc.

In a test, which began in July, of the possibilities of inducing early moulting, it was
found that in general old hens confined and fed a low ration for two weeks and then
an abundant ration began to moult during the third week of the test, while those fed

the same way but allowed to range did not, This would indicate, according to the

author, that it is possible to control the moulting season more or less.
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In a test of the value of skim milk, animal meal, beef scrap, and blood meal as
part of a ration, made with 7 lots of 12 chickens cadi, the greatest gain, 16.5 II'-.,

was made in 2 weeks with a lot fed grain ami skim milk and the smallest Lrain. '.» lbs.,

by a lot fed grain and animal meal. The cosl of a pound of gain ranged from 3.9 cts.

with a lot fed grain ami skim milk to 7.3 cts. with a lot fed grain and beef scrap.

According to the author, the skim milk substitutes tcm 1 to produce yellowish flesh,

while skim milk is one of the best feeds for producing whit.- flesh.

To test individuality data were recorded regarding the grains made in three weeks

by 12 chickens, ami were found to vary in amount from 1 lb. 1 oz. to l' lbs. 1 oz. All

the chickens were selected from a (lock which would he considered < >f fair average
quality.

Distribution and magnitude of the poultry and egg industry, ( i. F. Thomp-
son

(
r. s. Dept. Agr., Bur. Anim. Indus. Circ. 7S, /-/<. M,fig. /i.-.\n abridgment of

a previous publication ( E. S. R., r>, p. 502).

The early development of guinea eggs, I. Tub i Abs. in Physiol. Russe, S
I t904),

Nos. 48-60, pp. 208, 209).—The fact that guinea eggs require 4 weeks for incubation,

a- compared with :; weeks in the case of hens' eggs, led the author to undertake the

Btudies reported of the changes which take place in the early part of the incubation
period.

Judging of the animal body by photogrammetric methods, E. Liebknu
{Milt. Landw. Inst. Leipzig, 1905, No. 6, />/'• 1-60, pis. 21).—The use of photographic
methods in judging of the animal body are spoken of. the different methods employed,
accuracy, and related questions being considered.

DAIRY FARMING—DAIRYING—AGROTECHNY.

Report of the professor of dairy husbandry, II. II. Dkan {Ann. Rpt. Ontario

Agr. '
'"/. and Expt. Farm, 30 {1904), pp. 73-88).—Brief notes are given on the work

of the dairy department during the year, and experiments in cheese making, butter

making, and feeding cows, many of which are in continuation of previous work ( E.

S. R., 15, p. 1110), are reported.

Experiments in cheese making (pp. 74-S1 ).—A comparison was made of pepsin and
rennet for coagulating milk in cheese making. One ounce of pepsin was dissolved in

20 oz. of water and 6§ oz. of this solution was used per 1,000 lbs. of milk. Rennet
extract was used at the rate of 3J oz. per 1,000 lbs. of milk. Eight comparative tests

were made during the month of August. When rennet was used the average yield

of marketable cheese per 1,000 lbs. of milk was 91.6 lbs. and when pepsin was used 91.1

lbs. The average of all scorings for flavor was 35.5 out of 40 for the rennet cheese

and 35.8 for the pepsin cheese. The average total scores were, respectively. 90.7 and

91.1. Mention is made of the greater difficulty in preparing the pepsin solution

lor u-. •.

Comparisons were made of cheese containing normal ami excessive amounts of

moisture. In one series the percentage of moisture was .">7..">77 at the time of dipping

42. 138 at the time of milling, and 35.979 in the green cheese, while in the normal

aeries the percentages were, respectively, 54.431, 40.965, and :J4. r>7 1 . The acidity was
also higher at the time of milling and salting in the cheese containing excessive

moisture.

The increased yield of marketable cheese in the first series amounted to about lb-

per 1,000 lbs. of milk. '"There was little difference in the quality of the cheese'

From - years' experiments we may conclude that an excess of l to 2 per cent moisture

may be left in cheese ripened in cold storage without much danger of the quality

leteriorating, although the normal cheese scored slightly better."

In 7 experiments comparisons were made of :;1 and ti'i oz. of rennet per 1,000 lbs.

»f milk, the cheese being ripened in one series in mechanical cold storage at about
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40° F. and in another in ice cold storage at the same temperature. There was little

or no difference in the yield and quality of the cheese whether a normal or a larger

amount of rennet was used. Cheese ripened in mechanical cold storage lost more in

weight than cheese ripened in ice cold storage, but averaged slightly better in quality.

It is believed that an excessive amount of rennet may be used with safety where

cheese makers desire the cheese to ripen more rapidly after placing in cold storage.

Placing cheese on shelves and boxing directly from the press were again compared

in a number of experiments. The cheese in boxes lost less in weight than cheese

placed on shelves. There was practically no difference in the quality of the cheese

treated by the 2 methods. The cheese in boxes, however, showed a greater tendency

to mold. Boxing cheese directly from the press is believed to be quite practicable.

Comparative tests were made of ripening cheese in mechanical cold storage at

average temperatures of 31.7, 39.3, and 42°; ice cold storage at 41.2°, and in a cellar

at 51.4°. There was not much difference in the quality of the different lots of cheese.

The higher the temperature the greater was the loss in shrinkage.

Ice cold storage and mechanical cold storage were compared in experiments in

which the cheese was moved from the ordinary ripening room to cold storage at the

end of 1 week. There was practically no difference in the quality of the cheese

whether placed directly in cold storage or at the end of 1 week. The shrinkage was

greater in the latter case and also greater in mechanical cold storage than in ice cold

storage.

Experiments in butter making (pp. 81-85) .—In 4 experiments in butter making pas-

teurizing milk was compared with pasteurizing cream. While the experiments are

not considered sufficient in number to warrant positive conclusions, the results are

considered as indicating that when first made there is little or no difference in the

quality of butter in summer whether the whole milk or cream is pasteurized, but

that the butter holds its flavor slightly better when made from pasteurized milk as

compared with pasteurized cream. It is thought probable that the extra labor

involved in cleaning the separator bowl when separating pasteurized milk counter-

balances any difference in quality.

Churning sweet cream to which 27J per cent of butter culture had been added was

compared with churning ripened cream. The yield of sweet cream butter was

slightly less, though the quality was superior not only when first made but at later

periods. A comparison was also made of churning sweet cream without the addi-

tion of culture and similar cream to which from 20 to 30 per cent of culture had been

added. There was less loss of fat in the buttermilk when the culture was used and

the flavor of the butter was also better.

The results of several tests failed to show any advantage in using dry parchment

paper as compared with moist paper for wrapping pound prints of butter. The
value of formalin as a preventive of mold on butter is considered doubtful.

Several experiments were made in the cold storage of butter. Mechanical cold

storage at about 40° F gave slightly better results than ice cold storage at the same

temperature. A temperature of 28° gave better results than a temperature of 40°.

None of the July butter was suitable for table use when examined at the end of

November. It is therefore not believed to be possible to hold butter in cold storage

for 3 or 4 months and have it retain its fine flavor.

Feeding experiments (pp. 85, 86).—Tests were made of 2 proprietary stock foods.

Blatchford's Sugar and Flaxseed Meal increased slightly the yield of milk, but not

sufficient, in the opinion of the author, to warrant the additional expense. The
results of a calf- feeding experiment were considered favorable to the use of this

material as a food for calves.

The Improved Molasses Cattle Food, a by-product from the beet-sugar factory,

was tested with 21 cows with results indicating, in the opinion of the author, that this
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material will provea valuable addition to the foods available for the production of

milk.

Dairy h rd record (pp. 86 B8) .—Records are given of the dairy herd of 24 cows for

1 year. The yield of the individual cows ranged from '•», L61 lbs. of milk to 2,515 lbs.,

and the profit on milk from $1 17.77 to $22. il.

Dairy school bulletin i Ontario Agr. ( '"/. "/"/ Expt. Farm Bui. 148, pp, 56, figs. 5).—
This bulletin has been prepared by the staff of the dairy school of the I Ontario A.gri-

cultural College, and contains introductory uotes by II. II. Dean on dairy stables,

feeding o>\\ b, digestible nutrient- in feeding stuffs, paying patrons, and other topics,

and the following articles: The Alkaline Solution—Its Preparation and Qse, by K.

Barcourt; Milk ami Cream Testing, by J. A. McFeeters; Hints on the Care of Milk

Cor Creameries ami Cheese Factories, and Canadian Cheddar < Iheese Making, by \V.

Wa.l.lell and A. McKay; Separators and the Separation of .Milk, by R. W. Stratton;

Creamery Butter Making, by ('. W. McDougall; Hand Separators, by <;. R. Taylor,

and Farm Butter Making, by Laura Rose.

The dairy produce act of Queensland, 1904.—Instruction to dairymen,
(i. S. Thomson {Queensland Agr. Jour., 15 (1905), Nos. 7, pp. 826-882; 8, pp. 879

887, pis. 15, fig. /). -The chief provisions of this law are noted and instructions are

given on milking and <>n the handling of milk and cream with a view of enabling

dairymen to comply with the requirements of the act. Some experiments on aera-

tion ami cooling are briefly reported. Numerous illustrations are given of plate cul-

tures inoculated in various ways.

Cleanliness in dairy management, J. F. Blackshaw (Jour. Bd. Agr. [London],

1 .'
i 1905), X". 8, />/>. 186-144, figs. 6).—The importance of cleanliness in dairying is

emphasized in this discussion and illustrations from photographs are given showing
the appearance of plates exposed in badly ventilated and well ventilated stables,

exposed under dirty and clean cows, and inoculated with milk drawn into dirty and
clean pails.

Experiments with dairy cows, J. II. (tkisdale (Canada Expt. Farms Rpts. 1904,

/>/>. 54-61) .—Tabulated data are given for several feeding experiments.

A ration containing mangels was practically no better for milk production than

one containing about the same quantity of silage hut was more expensive. The
results of a comparison of dry and succulent forage showed the greater value of the

latter in maintaining the yield of milk. Comparative tests were also made of silage,

BQgar beets, sugar mangels, and turnips. The turnips were more expensive than

the other feeding stuffs and not so effective. They also imparted a had flavor to the

butter, rendering it quite unsalable. The best results so far as the yield of milk was

concerned were obtained by the sugar beets.

Feeding cows twice a day was found as effective as feeding three times a day. A
test was made of the feeding value of refuse apples for cows. From the data obtained

it i- estimated that the apples were worth *L\40 per ton or about 7 cts. per bushel as

compared with roots and silage at $2 per ton. The cows seemed to relish the apples

and made considerable gains in live weight.

Dairy herd records, .1. II. Grisdale, R. Robertson, and S. A. Bedford ( Canada

Expt. Farm* Rpts. 1904, /'i>- 47-54, 889, 840, 890).—Records are given of 28 cows of

differentbreeds at the Central Experimental Farm, 21 cows at the Experimental Farm
for the Maritime Provinces, and of 7 cows at the Experimental Farm for Manitoba.

Notes are also given on the feeding of the cows at the 2 farms first mentioned.

Tests of Guernsey cows for advanced registry
(

< bnm <ti<-ut Stat,- Sta. lij>t. 1904,

l>t. ',, /K -fi;ii).—Yearly tests of 15 cows admitted to advanced registry are reported.

Tests of 2 other COWS are also noted.

Experiments in aseptic milking-, V. WlLLBM and A. Mifi.k (Rev. Gen. Lait, 4

[1906), No. 18, pp. 409-419).— In the series of 35 experiments here reported, great

precautions were taken to prevent the contamination of milk during milking. The
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milk was bottled, cooled, and shipped by railroad to the laboratory where bacterio-

logical examinations were made after intervals averaging 39 hours. The number of

bacteria found in the different samples ranged from 8 to 356 and averaged 102.

The results were essentially the same whether the milk was from 1 cow or was the

mixed milk of several cows. The samples remained sweet at least 10 days, more

often 17 to 20 days, and occasionally 2 to 3 months at a temperature of 13 to 15° C.

Lactic-acid bacteria developed over the peptonizing forms and finally produced coag-

ulation of the milk. It is believed that as good results may be obtained in the future

in ordinary practice.

The milking- machine, P. H. Suter (Jour. Dept. Agr. So. Aust., 8 (1905), No. 11,

pp. 658-661, Jigs. 3).—A favorable report is made upon the Lawrence-Kennedy milk-

ing machine, which it is stated is becoming quite extensively used in Australia.

The advantages and disadvantages of the machine are briefly discussed. Its use is

not considered profitable with herds of less than 30 cows.

Effect of the heat of cows on the composition of milk, G. Fascetti (Rev. Gen.

Lait, 4 (1905), No. 17, pp. 385-388).—On the basis of observations made with 2 cows

the author concludes that during estrum the yield of milk is slightly decreased while

the percentages of fat, total solids, and proteids show a tendency to increase. The

variations from the normal were not very marked.

Influence of food on the quality of milk, C. Quillard (Rev. Soc. Sci. Hyg. Ali-

ment., 2 (1905), No. 1, pp. 112, 113).—The author discusses briefly the unsuitability

of certain feeding stuffs for cows which are used in the production of milk for infants,

and concludes from the results of his studies that sugar-beet pulp except when dried

has injurious effects.

Observations on the milk of cows in Jamaica, H. H. Cousins (Bid. Dept. Agr.

[Jamaica], 3 (1905), No. 6, pp. 118-122).—The average composition of the milk of

92 Jamaica cows was as follows: Specific gravity 1.028, total solids 13.83 per cent,

fat 5.1, solids-not-fat 8.69, and ash 0.70. The highest percentage of fat was 8.7

and the lowTest 2.9. The Holstein breed is believed to be unsuited to Jamaica con-

ditions. Of 14 samples of market milk collected in Kingston 6 were certified as

adulterated with water.

Report on the milk of Jamaica cows, H. S. Hammond (Bui. Dept. Agr. [Ja-

maica], 3 (1905), No. 6, pp. 122-127).—This gives the detailed analytical data upon

which the above discussion is based.

Average composition of the milk of sheep in Southern Sardinia, A. Sanna
(Staz. Sper. Agr. Jtal, 38 (1905), No. 4, pp- 289-306).—The average composition of

55 samples from one locality was as follows: Specific gravity 1.0385, total solids 18.13

per cent, fat 7.53, casein 4.65, albumin 1.01, sugar 4.05, and ash 0.89.

The average composition of 15 samples from different localities analyzed in 1900

was as follows: Specific gravity 1.0376, total solids 18.34 per cent, fat 7.29, casein

4.60, albumin 1, sugar 4.23, and ash 0.96. The average composition of 62 samples

from different localities examined in 1901 was as follows: Specific gravity 1.0381,

total solids 17.79 per cent, fat 6.64, casein 4, albumin 1.03, sugar 4.85, and ash 0.91.

On the nature of the cellular elements in human colostrum and milk, V.

Wallich and C. Levaditi (Ann. Insl. Pasteur, 19 (1905), No. 5, pp. 321-334, pi. 1).—
The results of morphological studies and inoculation experiments with guinea pigs

are reported.

The cellular elements inhuman milk were found to vary under different condi-

tions. When lactation was suddenly terminated mononuclear but more especially

polynuclear leucocytes appeared in large numbers. The colostrum corpuscles were

believed to have two sources, one epithelial or glandular and one mesodermic. When
milk was injected into the peritoneal cavity of a guinea pig cellular elements were

later observed which had the appearance of colostrum bodies and which were believed

to have arisen from the phagocytes.
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Leucocytes in milk and their significance, <
'. V. Doane I Maryland Sta. Bui. 102,

pp. ?05 -.''. The author calls attention to the absence of definite knowledge con-

cerning tin- milk of diseased cows, describes a method devised at the station for

determining the number of leucocytes in milk, gives the results of numerous leu-

cocyte counts, reports studiesof the occurrence of fibrin in normal and diseased milk,

and concludes that the presence of clumps of fibrin ami leucocj tes in milk is a proof

that such milk came from a diseased udder.

The Doane-Buckley method of determining the number of leucocytes in milk as

well as some comparisons of this method with the older one <>i* \v. R. stokes have

already been noted I'. S. R., 16, p. 617). The author counted the leucocytes in themilk

of the station herd an«l found that in a large number of samples the numbers ranged

from 3,000 to 1,600,000 per cubic centimeter. Even greater variations were observed

in the milk of individual cows of a large ami well kept private herd. In no instance

in either herd was the milk free from leucocytes.

Several tests were also made of the milk from the different quarters of the ndder,

the lowest number of leucocytes recorded being 1,000 per cubic centimeter. These

observations are believed to show quite conclusively that leucocytes are never absent

from milk, and that with most cows their numbers run into the thousands per cubic

centimeter. No significance is attached to even considerable variations.

It is not believed that the mere presence of leucocytes in the milk necessarily means
an inflamed area in the udder, hut that the leucocytes may escape normally from the

Mood into the milk. However, when inflammation was evidently present the num-
ber of leucocytes was large. The adoption of some definite number of leucocytesasa

standard for indicating the presence of pus in milk istherefore believed to be by itself

arbitrary and unreliable.

While studying the characteristics of pus the author observed threads identified as

fibrin. These were found to be most satisfactorily stained by using Delafield's hema-

toxylin, to which 15 per cent of carbolic acid had been added, and counter staining

with eosin. Such threads were also found in milk and when present in any quantity

large numbers of leucocytes were found collected in masses. " There can be little

doubt that these leucocyte masses or clumps furnish the most practical and the easiest

means of determining the presence of pus and the healthfulness of the milk."

When the number of leucocytes is low the presenceof clumpsneed not he expected,

but when the number is high search should be made for them. "The presence of

fibrin, as shown by clumps of leucocytes in the blood counter, or as demonstrated by

stained threads, combined with an abnormal number of leucocytes, is the only satis-

factory proof that inflammation exists in the udder. Without the fibrin any serious

inflammation is to be doubted."

Contrary to statements that the milk of cows once affected with garget is never

gain fit for use, tests by the author's method failed to show that milk after such

attacks is always unwholesome.
Reference is made to the work of Babcock on the occurrence of fibrin as a natural

constituent of milk (E. S. R., l, p. 162), which the author believes has not heretofore

been established, but which can lie demonstrated microscopically in suitable prepa-

rations.

Experiments with Flieg-el's apparatus for determining dirt in milk, .1 . K i hi \

i Milchw. ZentbL, J ( 1905 I, No. 7, pp. 805-807).—The milk is filtered through a layer

of cotton previously dried at 100°. The cotton filter is then washed successively

with water, alcohol, and ether, and again dried to a constant weight, the difference

in the 2 weighings representing the amount of insoluble impurities in (he milk. Sev-

eral determinations art' reported. The method i- considered more satisfactory than

the others which have been devised tor this purpose.

Examination of Babcock test apparatus ( Connecticut State Sta. Rpt. 1904, P f - >.

p. 44S).—Oi 151 pieces of glass apparatus tested in 1904 only 1 was found inaccurate.
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Milk consumption in Lille, A. Bonn {Rev. Soc. Sci. Hyg. Aliment., 2 (1905), No. 1,

p. 114).—The total daily consumption of milk in the city of Lille is estimated at

32,590 liters, of which skim milk constitutes 20,440 liters. The average fat content

of the whole milk was 3.08 per cent and of the skim milk 1.61 per cent. The large

infant mortality in Lille is attributed in part to this unusually large consumption of

skim milk.

Cooperative dairying in England, H. C. Fairfax-Cholmeley (Jour. Bd. Agr.

[London], 12 (1905), No. 4, pp. 193-201).—A brief account is given of the actual

working of one of the dairies. There are in all 14 cooperative societies.

Milk depots in Germany, von Ohlen (Pub. Health [London], 17 (1905), No. 10,

pp. 655-663).—This is an account of the milk depots in Germany with special ref-

erence to the conditions in Hamburg.

The addition of formalin to milk, H. de Rothschild (Rev. Soc. Sci. Hyg. Ali-

ment, 2 (1905), No. 1, pp. 110-112).—-This is a brief preliminary note on experiments

conducted to determine the physiological effects of formalin. Milk preserved with

formalin in the proportion of 1 to 10,000 produced bad effects when fed to infants

affected with gastro-enteritis. Experiments are also being conducted with dogs in

which, by means of a gastric fistula, the effect of formalin upon digestion is being

studied.

Investigations on the presence of tubercle bacilli in milk, butter, and mar-

garin in Christiania, H. Thue (Tidskr. Norske Laegefor., 1904, No. 8, p. 306; ahs.

in Centbl. Bakt. [etc.], 1. Abt. Ref., 36 (1905), No. 18-20, p. 597).—-In no instance in

the 44 samples of market milk, 16 of butter, and 15 of margarin examined were viru-

lent tubercle bacilli found.

On the pasteurization of milk in the feeding of infants, E. von Freuden-

reich (Rev. Gen. Lait, 4 (1905), No. 19, pp. 433-437).—This is a description of a

pasteurizing apparatus devised by the author and O. Jensen.

Pasteurization of milk for infants, Zelenski (Abs. in Deut. Med. Wchnschr., 31

(1905), No. 29, p: 1167).—On the basis of extended investigations the author con-

cludes that the present methods of pasteurization are not free from objections.

Influence of heat on milk, E. Kayser (Rev. Soc. Sci. Hyg. Aliment, 2 (1905), No.

2, pp. 147-153).—This is a discussion of the changes brought about in milk by the

influence of different degrees of heat.

On the value of a good separator, with brief descriptions of different sys-

tems, E. Freund (Maschinen Ztg., 3 (1905), Nos. 10, pp. 109-117, Jigs. 37; 11, pp.

127-132).—This is an illustrated description of the different types of centrifugal

separators.

Butter preservatives, H. H. Dean and R. Harcourt (Ontario Agr. Col. and Expt
Farm Bid. 145, pp. 18).—The use of preservatives in food is briefly discussed, refer-

ences being made particularly to Bulletin 84 of the Bureau of Chemistry of this

Department (E. S. R., 16, p. 684), and to the report of the British committee (E. S.

R., 13, p. 1070).

In a test at the college 12 men consumed daily a total quantity of about 3 lbs. of

butter preserved with 2 per cent of borax. No injurious effects were observed by
the men during a first period of 26 days or a second period of 50 days. This experi-

ment is therefore considered as tending to prove the conclusion arrived at by the

British committee. It is nevertheless considered unwise to recommend the use of

preservatives except in cases where the necessity is clearly manifest and where other

methods of preservation can be demonstrated as inapplicable.

Numerous comparative tests were made of salt, borax, boric acid, sodium chlorid,

and commercial preparations as regards their efficiency in preserving the flavor of

butter.

Borax gave practically as good results as the commercial preservatives. Under
ordinary conditions i per cent is considered sufficient, but when the butter is likely
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to be held for over 3 months or subjected to high temperatures \ per ••out may be

added. Butter made from sweet cream was preserved better than thai made from

ripened cream. Sail was more effective in preventing mold than the other pre-

sen atives.

"At the present time we arc not prepared to recommend the use of milk or cream

preservatives.

" For the home trade, with proper means for pasteurizing the cream and suitable

cold-storage facilities, we do Dot consider that preservatives, other than salt, are

needed to keep butter for a reasonable length of time.
•• For the export trade which allows one-half of one per cent boracic acid in butter

it would seem as if this amount might he used to advantage in some case-, but with

Boitable cold Btorage and especially where pasteurization is followed, less than this

amount would preserve the butter and be less liable to injure the consumer.

"Salicylic acid, sodium fluorid, and formalin may not be recommended as butter

preservatives. The first one is more or less harmful, and gives an objectionable flavor

to butter, while the latter two are considered (piite harmful to the human Bystem."

Notes on abnormal butters, L. Hoton (Abs. in Rev. Q&n. Lait, 7 | 1905 . No. i;.

j,/,. $98-404)-—Variations in the composition of butter are discussed, and studies on

the solubility of glycerids in acetic acid with experiments on the critical temperature

of butter fat in the same acid are reported.

The value of the different determinations (Reichert-Meissl number, Boluble acids.

volatile insoluble acids, critical temperature in alcohol or Crismer index, critical

temperature in acetic acid or Valenta index, lliihl number, Hehner number, and

the index of refraction) in detecting adulteration is discussed. It is stated that some

Holland butters, pure but abnormal in composition, can not always lie distinguished

from adulterated samples.

Experiments on the manufacture of Parmesan cheese with pure cultures

of bacteria, F. Samarani (Milchtv. Zentbl, 1 (1905), No. 6, pp. 251, 252).—The results

of experiments conducted in 1903 and 1904 were considered very favorable to the use

of I rorini's pure cultures in the manufacture of Parmesan cheese.

Micro-organisms in the cheese industry, P. Maze t Ann. Inst. PasU ur, 19 \ 1905 I,

No. 6, />/>. S78-40S).—Part 1 of this quite full discussion of the subject deals with molds

and part 2 with lactic-acid bacteria.

Twenty-eighth annual meeting- of the Iowa State Dairy Association {Iowa

Yearbook Agr. 1904, pt. 4, ]>/> 199-8S8).—This report of the proceedings contains

the -ere in detail of the butter exhibit at the Iowa State Dairy Convention held in

February, 1905, and articles on the care of milk on the farm, value of silos, value of

corn for milk production, qualifications of a good butter maker, pasteurization of

hand-separator cream, breeding up the dairy herd, and other subjects.

Missouri State Dairy Association
(
Aim. Rpt. Mo. Bd. Agr.,87 (1904), pp> W-

3.17, ]>!. l,fig. l).—This is a summarized account of the proceedings of the fifteenth

annual meeting of the association, held in February, 1905. Among the several

articles in this report is one entitled The Farmer's Dairy Cow, by A. J. Glover, which

contains the results of farm tests of 10 dairy herds in Illinois. The average yield

of milk for all the herds was 4,1)44 lbs. the first year tested and 5,61 1 |!>s. the second

year. The average fat content for the 2 years was, respectively, 4.06 and 4.o7 per

cent.

United States and State standards for dairy products, 1905 | U. S. Dept.

Agr., Bur. Anim. Indus. Circ. 74, pp. ~)-—This gives in tabular form the standards

for dairy products as proclaimed by the Secretary of Agriculture and as established

by law in the several States, and is a revision of Circular 49 of the Bureau (E. 8. P..

16, p. 601).

Manufacture of dry wines in hot countries, F. T. Bioletti (California Sta.

Bui. 167, pp. 67, Jigs. 17).—Methods for improving the manufacture of dry wines in
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hot climates are discussed under the headings of (1) amelioration of the character of

the raw material and (2) the control of fermentation.

Under the first heading are considered the suitability of varieties of grapes, methods

of culture, time of gathering grapes, the more complete utilization of the substances

in grapes, and the addition of substances deficient in grapes or not normally present,

and under the second heading modifying the temperature of fermentation by cooling

devices, postponement of fermentation until winter and the transportation of grapes

or must to a cool locality, and controlling the kind of fermentative agents present by

sterilization and the use of pure and selected yeasts.

While the bulletin is based upon observations made by the author in a visit to some

of the chief vine-growing regions of Europe and Algeria, it contains also some experi-

mental work conducted in California.

"The main lesson of immediate practical importance to California wine makers to

be learned from these observations and experiments is the oft-repeated one of cool

fermentation." The experiments at the station have shown that good, sound dry

wines can be made from grapes grown on rich irrigated soils in central California.

So far such wines have not been made successfully.

The following method is believed to offer an almost practical certainty of attaining

this object: " (1) Heating the crushed grapes to a temperature and for a time suffi-

cient to extract the necessary color, tannin, and body; (2) immediate separation of

the must and cooling to 85° F.
; (3) immediate fermentation of the must at a tem-

perature not exceeding 90° F." This method is not recommended for immediate

introduction; but in view of the results that have been obtained when working with

small quantities in California and of its successful employment in France it is con-

sidered very desirable that the method should be given a thorough trial.

Contribution to the study of wine making- in Algeria, J. Bertraxd {Bui. Agr.

Algerie et Tanisie, 11 (1905), No. 13, pp. 285-292).—Notes are given on wine making

in Algeria, and experiments in the manufacture of both red and white wines are

reported.

Orange wine, Pairault (Bol. Cdmara Com. Asuncion, Paraguay, 1904, No. 15

(Abs. in Mo. Consular Rpts. [U. S.~\, 1904, No. 289, pp. 69, 70).—The author has made
a special study of fermentation as applied to the production of orange wine.

The usual way of making orange wine in the Antilles is to peel the oranges, press

out the juice, add sugar to it, and then place it in a glass or earthenware vessel and

subject it to spontaneous fermentation. This fermentation proceeds slowly on account

of the low nutrition of the medium in which the yeast works, consequently an acid

fermentation sets in and the result is a poor product.

To overcome this difficulty the author states that after the orange juice has been

sterilized sufficiently there should be added to every quart of the liquid 12.25 to 14

oz. of sugar, 0.175 oz. of brewer's yeast, and 2 oz. of a mixture made of the following

proportions: Ammonium phosphate 30, calcium phosphate 40, potassium bitartrate

40, magnesium sulphate 3. "When the mixture is cooled fermentation proceeds,

and in a few days there results an excellent product. A sweet or dry wine may be

made by increasing or diminishing the amount of sugar added."

In Consular Reports No. 297, page 9, two corrections to the above article are made.

Instead of brewer's yeast it should be "maltopeptone," and " instead of 2 ounces of a

mixture of ammonium phosphate, etc., 23 grains should be added."

Review of viticultural reviews, E. H. Twight (Bui. Cal. Vit. Club, 1905, No. 1,

pp. 7-16).—This number contains about 20 abstracts of articles on wine making
appearing in French journals.

Preparation of practically sterile apple must, G. Perrier (Compt. Rend. Acad.

Sex. [Paris], 140 (1905), No. 5, pp. 324, 325).—Many methods of sterilizing apple

must have been suggested, but for the most part they bring about some undesirable
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change in its composition. Experimenta have therefore been made during a period

of 3 years with formaldehyde to preserve must.

In this work the apples are first washed and then put into a solution of formal-

dehyde in tin- proportion of s to 1,000 and lefl there for from 5 to Hi minutes. The}
arc then washed in clean water, ami crushed and pressed. Tin- crushing an. I pr< bs-

ing apparatus is also Bterilized with formaldehyde used in t lit- proportion of 4 pan-

to 1, niiii. it ha- been found that the must of applet thus treated does nol ferment.

Such must was sent from Rennes to Buenos Ayres and back again without any

fermentation whatever taking place.

Tin' niii.-t thus obtained contains only small traces of formaldehyde, ami this

disappears at tin- cm I of several days. The taste ami the composition of the mu-t are

identical with that of must prepared from apples which have been subjected to m,

treatment whatever. When the musts are seeded w ith j east they ferment regularly,

producing normal cider of high quality containing no trace- of formaldehyde.

Directions for the manufacture of olive oil in Algeria, 1'. Dumas
I
Bui. Agr.

Algfrii et Tunisie, n {1905), No. IS, i>j>. 292-802).—This is an account of methods
employed in olive-oil making in Algeria.

Cotton-seed products, L. L. Lamborn (New )'",•/.•.• l>. Van Nostrand Co., /.'">;,

////. XIII 240, figs. 79, map 1).—I\ is stated that "the purpose of thi- hook is to

supply a demand for a treatise on the subject of cotton seed which should deal not

only with the extraction of the <>il from the seed, hut with the utilization of the

products of the seed as well. With this purpose in view, this hook is submitted to

a clientele which includes the technical student, the practical man in the fat and oil

industries, the cotton-seed oil miller and, last hut in no wise least, the consumer of

the products of cotton seed."

Different chapters deal with the cotton plant, the cotton-seed industry, summary
of procedure in utilizing of cotton seed, cotton seed, cotton-seed products, manufac-

ture of oleomargarine and lard compound, manufacture of soap ami soap powder,

COtton-seed meal and COtton-seed hulls for cattle food and fertilizer, and rules for the

government of transactions in cotton-seed products.

Reports of the Twelfth Census and publications of this Department were drawn
on in the preparation of the hook.

VETERINARY MEDICINE.

The evolution of immunity, G. ft. Leighton (Jour. Compar. Path, and Ther.,

1:
\ 1904), No. '/. /'/>. 287-295).— In this article particular attention is given to a dis-

cussion of immunity as a problem of heredity.

Several examples are cited of animal and human diseases in which a resistance to

the disease is gradually being developed among races which are Bubject to the infec-

tion. The author believes that inmate immunity and the power of acquiring immu-
nity to a disease are evolved in the same manner as other character-, and that the

whole process is due to natural selection. The prevalence of disease is considered

one of the most important factors by which the process of natural selection is

influenced.

The fundamental laws of immunity, A. W'oi.ri {Cenibl. Bakt. [etc'], 1. .\l>t.,

Orig., 81 1904), Nos. 8, />/>. 890 897; i. pp. 566-576; 5, />/'. 684-706).—This is a gen-

eral article in which the author discusses the nature of toxin-, endotoxins, bacterio-

lysis, agglutination, hemolysin, precipitins, cytotoxins, the relationship of leucocytes

to immunity, and other subjects related to this problem.

The intrauterine and extrauterine transmission of antitoxins from
mother to offspring-, 1\ II. RdMEfi 1 Beitr. Expt. Ther., 1905, No. 9, pp. 18-41, /«

These experiments were carried out on guinea pigs, rabbits, sheep, cattle, and human
beings.
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The antitoxins employed were those of tetanus and diphtheria. In guinea pigs

and rabbits it was found that no diphtheria antitoxin could be demonstrated in the

blood of the young, although the antitoxin was present in the mother's blood at

the time of parturition. Similar results were obtained with tetanus antitoxin. In the

experiments with cattle and sheep it was shown definitely that the antitoxin could

be transmitted in considerable quantities in the milk of the mother. In such cases

the amount of antitoxin found in the blood of the young and the amount in the milk

of the mother corresponded quite closely.

Annual report on the distribution of animal plagues in the German
Empire (Jahresber. Verbr. Tierseuch. Deut. Reiche, 18 {1903), pp. VI+222, pis. 4) —
As in previous reports, a general account is presented of the health of animals in

Germany and of the prevalence of anthrax, black leg, rabies, glanders, foot-and-mouth

disease, pleuro-pneumonia, sheep pox, scabies of horses and sheep, swine erysipelas,

swine plague, fowl cholera, fowl plague, cerebro-spinal meningitis, influenza of horses,

tuberculosis, and trichinosis. The greater portion of the report is occupied with a

detailed account of the distribution of these diseases in different parts of the German
Empire.

Diseases due to streptococci and their preventive and curative treatment,

Thomassen {Rev. Gen. Med. Vet., 3 {1904), No. 30, pp. 289-302).—It is believed that

in cases of infectious pleuro-pneumonia of horses a streptococcus is associated with

the pathogenic pasteurella. Various other diseases of the nature of erysipelas and

with similar symptoms are shown to be due to streptococci. Notes are given on the

classification of these organisms according to the animal which was affected and

according to the nature of the disease produced. In treating the diseases caused by

streptococci success has been had in the use of serum. The administration of drugs

has not given very satisfactory results except in the case of ichthargan and collargol.

The various pathogenic streptococci of man and animals seem to be identical in their

pathogenic properties.

Pathogenic mucors and mucormycoses in animals and man, G. J. Barthelat

{Thesis, Univ. Paris, 1903, pp. 128, figs. 13).—In general mycoses may be divided into

2 groups according as they are produced by species of Aspergillus or Mucor.

According to the author's experience, the most virulent species of Mucor are Mucor

corymbifer, M. ramosus, M. truchisi, M. regnieri, M. pusillus, Rhizomucor parasiticus,

etc. Numerous observations were made on spontaneous cases of mucormycoses
affecting different parts of the body of animals and man. As a rule, pathogenic

mucors become established more readily in tissues which are already altered in a

pathological manner.

The introduction of spores of mucors into the veins of rabbits, guinea pigs, and
chickens, causes the death of these animals after a period which varies according to

the quantity of spores inoculated. Spontaneous cases of mucormycoses may be

advantageously treated by means of arsenic and iodid of potash.

Tuberculosis of cattle, D. E. Salmon and T. Smith (U. S. Dept. Agr., Bur. Anim.

Indus. Circ. 70, pp. 28).—This is a revision by D. E. Salmon and J. R. Mohler of an
article in the Special Report on the Diseases of Cattle (E. S. R., 16, p. 708).

The frequency of bovine tuberculosis in abattoirs and dairies in the
department of Herault, A. Conte (Rev. Gen. Med. Vet., 4 (1904), No. 41, pp. 224-

227).—The official reports in France concerning the prevalence of tuberculosis are

believed to be somewhat defective and greater thoroughness along this line is recom-

mended. Certain French races of cattle appear to be greatly afflicted with tubercu-

losis, infection varying from 9.55 to 35.83 per cent. In one instance 199 out of 518

animals reacted to the tuberculin test.

Experiments concerning tuberculosis, III, E. C. Schroeder and W. E. Cottox

( U. S. Dept. Agr., Bur. Anim. Indus. Bui. 52, pp. 95-125).—In continuing their experi-

ments along this line the authors found that numerous injections of attenuated cul-
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tares did not give bo much protection as a single injection of a more virulent culture.

The Highest degree of immunity is produced by cultures of a virulence just insuffi-

cient to cause progressive tuberculosis. With Buch cultures subcutaneous injection is

as effective as the intravenous method.

An attempt to obtain an antitoxic blood serum from the donkey, mule, and bone
by inoculation with tuberculin and attenuated tubercle bacilli was only partly suc-

cessful. The Berum of treated animals appeared to 1i.i\ e some antituberculous po^ er.

The persistence of tubercle bacilli in the tissues of animals after injection was
Btudied, especially in cattle. Virulent tubercle bacilli were found in all lesions of

whatever age. It appears, therefore, that bacilli may retain their virulence long after

tiny cease to multiplyand perhaps indefinitely. Dead bovine tubercle bacilli inocu-

lated into a sheep caused quite extensive disease and persisted in the tissues for

uearly 6 months. Tubercle bacilli of such low virulence as to be perfectly innocuous

for guinea pigs remained in the tissues of cattle for 10 months. Oh account of the

long persistence of tubercle bacilli in the tissues, the method of immunization by
attenuated cultures is condemned as somewhat dangerous to man.

Lesions in the kidneys caused by intravenous inoculation with tubercle
bacilli, L. Bernard and M. Salomon i Compt. Rend. Soc. Biol. [Paris], 51

I
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86, pp. 526-528). -Five rabbits were inoculated with an emulsion of tubercle bacilli

directly into the left ventricle, and also ."> dogs were inoculated intravenously. These
animals were killed from 20 days to 3 months alter inoculation and the kidneys were

Btudied for the purpose of determining the lesions produced by such infection.

These lesions were found to be chiefly of "> sorts, viz, tuberculous follicles, chains of

lymphocytes, and epithelial lesions.

The dangerous properties of tuberculous meat and prophylactic meas-
ures, Vallee and Villejean {Rev. GSn. Med. Vet., >' (1904), No. ;:>, pp. /.;.;-

946).— According to the majority of investigators at the present time, tubercle

bacilli of bovine origin are the most virulent of all forms oi these organisms.

Notes are given <>n the distribution of tuberculous lesions in adult rattle, calves,

Sheep, and -oats, together with statistics on the relative frequency of the occurrence

of this disease in slaughtered animals. The permanent French commission for. the
study ot tuberculosis recommends that tuberculosis of hogsshould be added to the
li-t of di -eases which must be passed upon by the sanitary police.

The value of the study of tuberculin reaction, S Arloing {Jour. Mid. Vit. >'

Zootech., 56 I 1905), Jan., />/>. 1-5).—A brief criticism is presented of the recent work
of Vallee on the subject of a precocious reaction to a second tuberculin inoculation.

In the author's opinion the rapidity with which reaction to tuberculin manifests

itself is not much greater at the second test than at the first test. In 40 cases of cattle

and -oat- experimentally inoculated with tuberculosis and subsequently tested with
tuberculin tor the first time the maximum temperatures were presented in 2 cases

within 2 hours, in L' cases within 4 hours, in 2 cases within "> hours, and in !' cases

within »i hours.

In only I case did the maximum temperature occur as late as 1-1 hours altei inoc-

ulation. The author suggests, therefore, the desirability of taking the temperatures
in all cases much sooner after inoculation with tuberculin than has generally been
ten immended.
Two ways of treating- tuberculosis in herds, II. L. Russell | Wisconsin Sta.

/»'"/. /.''.', pp. 7.7, figs ./'). — In 1 herd of 7»> cows, the milk of which wa- used for

city suppl) . 57 reacted to tuberculin, and of the 57 reactors 32 were bo badly affected

as to require total condemnation of the carcass. In many the uddei was affected.

In another herd ot 72 animal- 69 reacted.

In both the-.' cases negligence and unsanitary surroundings were responsible for

the heavy losses ami the danger to human health. Not,- are given on other

instances in which the first case of tuberculosis in a herd was promptly detected by
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the tuberculin test and the further spread of the disease thus prevented. The

importance of the lesson taught by these examples is pointed out.

Immunization against tuberculosis, P. Baumgarten (Berlin. Klin. Wchnschr.,

.'
f .

J
( 1905), No. 3, pp. 55, 56).—The author carried on a number of experiments in

testing serum immunization of calves against tuberculosis. Good results along this

line had already been obtained in experiments with guinea pigs and rabbits.

The serum used in the experiments came from an animal which had previously

received inoculations of human tubercle bacilli and subsequently virulent bacilli from a

case of pearl disease in cattle. The animal used for the production of serum had been

repeatedly tested with tuberculin without reaction. For the immunization experi-

ment 3 calves were used about 3 months old. One of these received 82 cc. of bovine

immune serum within a period of 16 days. At the end of that period the calf was

inoculated with 5 cc. of virulent bovine tub
%
ercle bacilli. One of the 3 calves served

as a control animal, while the third calf was inoculated with virulent bovine bacilli

and also received serum as a curative treatment.

The control calf became affected with generalized tuberculosis and showed great

emaciation. After slaughter abundant evidence was obtained of general infection.

The calf which was treated in a prophylactic manner with immune serum wThen

slaughtered at the same time showed no swelling of the lymphatic glands or other

alteration which could be attributed to tuberculosis. In the prescapular-lymphatic

gland a few yellowish tubercles were found of doubtful nature. The calf which

received immune serum for curative purposes was by no means so seriously affected

as the control animal and the results obtained with it indicate that an immune serum

may be of considerable value for curative purposes.

Experiments in protective vaccination of cattle against tuberculosis

according to the method of von Behring, F. Hutyra (Beitr. Kept. Ther., 1905,

No. 9, pp. 1-17).—The experiments reported in this paper were carried out on young

cat-tie which received vaccine according to the method of von Behring. The animals

were subsequently subjected to intravenous or subcutaneous injections of virulent

bovine tubercle bacilli or such bacilli were added to the food. The results of these

experiments are presented in great detail in a tabular form.

The author's experiments agree with those of von Behring in showing that human
tubercle bacilli, when injected intravenously into young cattle were capable of con-

ferring upon the cattle a high resistance to virulent cultures of tubercle bacilli. Yon
Behring' s method is considered as based upon a solid foundation. It is suggested

that further experiments are desirable for the purpose of learning the duration of

immunity produced by this method.

Combating bovine tuberculosis according to the method of von Behring,

Ebeling (Berlin. Tierdrztl. Wchnschr., 1905, No. 1, pp. 1-5).—The author's observa-

tions along this line were made on 1,100 vaccinated cattle, of which 759 received a

second vaccination. The nature and theory of von Behring's method are described,

and notes are given on the author's method of procedure in making vaccination.

The temperatures of animals are taken morning and evening for 2 days before and for

8 days after vaccination.

Among the 1,126 calves vaccinated by the author, 37 were subsequently slaughtered

and carefully examined. Of this number, 36 were absolutely free from tuberculous

alterations, while in the one remaining animal slight alterations were observed in the

right mediastinal and left bronchial glands. The method of von Behring is recom-

mended as practical and efficient.

Anthrax in cattle, horses, and men, D. E. Salmon and T. Smith ( U. S. DepL

Agr., Ihir. Anirn, Indus, ('ire. 71, pp. 10).—This is a revision by D. E. Salmon and
J. R. Mohler of articles in Special Report on the Diseases of Cattle (E. S. R., 16, p.

708) and in Special Report en the Diseases of the Horse (E. S. R., 15, p. 620).
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Alterations in the character of the anthrax bacillus, G. Scagliosi (Centbl,

Unit, [etc.'], l. .I/-/., Orig.,S?
I 1904), No. ' pp.649 654). Amhrax bacilli and spores

have been preserved by the author on sterilized threads since L894.

The action of diffused light upon the anthrax organism was found to be very slight,

,.\. n after a lapse of 10 years. The agglutinative action was also little affected.

Inoculation experiments Bhowed thai the virulence of the bacilli is almost asgreal as

that of fresh cultures. From the author's experiments it appears thai char

temperature are more important than any other factors in modifying the virulence

ami other characters of anthrax cultures.

Texas fever, or Southern cattle fever, I >. E. Salmon and T. Smith U. S. Dept.

Agr., />'"/. Anim. Indus. Circ. 69, pp. 18). This is a revision by D. E.Salmon and J.

R, Mohler of an article in the Special Report on the I iseasee of 1 lattle
I
E. 8. R., 16,

p. 708

Texas fever cattle tick: Pasture methods of eradication, II. A. Morgan
, Tennessa Sta. Bui., Vol. XVIII, No. /. />/>. 10).—A general account is given of the

flistribution of the cattle tick, immunity to Texas fever, and the national quarantine.

The life history of the tick is carefully described with special reference to methods

pf its eradication. En eradicating the ticks a pasture rotation system may be used,

excluding cattle, horses, and mules from jpastures from June to October, inclusive,

and thus starving out the ticks, or the feed Lot system may be adopted.

Experimental transmission of African coast fever by means of ticks, A.

Tiu:ii.i:h (Fortschr. Vet. Hyg., 2 (1905), No. 10, pp. W7-268).—An elaborate account

is presented of the appearance, development, and habits of various ticks which occur

in s,.uth Africa. Experimei ta wore made to determine the possible agency of these

ticks in different stages in transmitting African coast fever.

In these experiments Rhipicephalus decoloratus, /«'. simus, /.'. appendiculatus, R.

evertsi, and Hyalomma xgyptium were used. From a result of the author's experi-

ments it is concluded that African coast fever is transmitted by Rhipicephalus appen-

Hculatus and R. simus. The first species is the most important, and adult ticks, of

which the nymphs sucked virulent blood, are chiefly concerned in carrying infec-

tion. The other species of ticks may be disregarded, with the possible exception of

Amblyomma hebraeum, with which the author made no experiments.

It appears that a tick can produce infection only once. African coast fever is to be

expected throughout South Africa wherever the intermediate host of Piroplasma par-

mm is found.

Some diseases complicating- rinderpest among cattle of India, J. D. E.

B.OLMES (Jour. Compar. Path, and Ther., J? | 1904), No. 4, />/> 817-826, pi. 1).—As a

rule, rinderpest runs a regular course and offers little difficulty in diagnosis. It is

often complicated, however, by the simultaneous occurrence of Texas fever, trypa-

nosomiasis, echinococcus disease, distomatosis, or foot-and-mouth disease. Notes

are given on the symptoms and pathological anatomy observed in such cases.

The prophylactic treatment of rinderpest by means of preventive inocula-

tion, more especially in the conditions prevailing in India, <i. K. Walked
your. Compar. Path. and-Ther., 11

I 1904), No. 4, pp. 826-843)-—Considerable diffi-

culty has been experienced in inducing the natives of India to apply any curative or

preventive remedies against rinderpest. The disease is enzootic in India, and the

mortality is not as high as that observed in South Africa and elsewhere. The viru-

lence of the disease i- greatest during the cold season, particularly at the com men ce-

ment of an outbreak.

The various methods used in treating this disease are carefully outlined and their

advantages and disadvantages are described. These methods include Koch's bile

method, the glycerin bile method of Edington, the use of a mixture of bile from

different sources, the use of serum alone, and the method of simultaneous inoculation
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of serum and virulent blood. The advantages of the serum method are that it affords

immediate and full immunity and may cure the disease if applied during the period

of incubation. The serum may be stored and kept ready for use. It may also be

readily transported in bottles. Only one inoculation is required and there is prac-

tical certainty of securing good results if proper care is taken.

Notwithstanding the many good points of various methods of treatment, it is

believed by the author that there is still room for improvement in the practical and

safe treatment of rinderpest.

Inflammation of the udder in cows, M. G. de Bruin (Schweiz. Arch. Tierheilk.,

47 (1905), No. 1, pp. 12-24).—The literature relating to this subject is briefly dis-

cussed. Notes are given on a number of different forms of inflammatory conditions

of the udder. These conditions may be due to streptococci, tubercle bacilli, and

other causes.

In preventing the development of infectious mastitis it is recommended that the

straw or litter be furnished in a clean condition, that the cows' taiJs be prevented

from coming into contact with the filth, and that particular attention be given to the

feeding and management of cows for the purpose of preventing contamination with

bacteria. Attention should also be given to the health of the attendants and to the

temporary exclusion from the herd of all animals suffering from the retention of the

afterbirth, mastitis, wounds, and other diseases in the case of which bacteria might

gain entrance to the milk.

Diseases of the stomach and bowels of cattle, A. J. Murray (U. S. Dept. Agr.,

Bur. Anim. Indus. Circ. 68, pp. 10).—This is a revision by L. Pearson of an article in

the Special Report on the Diseases of Cattle (E. S. R., 16, p. 708).

Intestinal coccidiosis of young- cattle, L. Degoix (Rev. Gen. Med. Vet, 3 (1904),

No. 28, pp. 177-186, figs. 8).—This disease is also known under the names hemor-

rhagic enteritis, bloody dysentery, etc.

The first noticeable symptom is the sudden appearance of dysentery with a slight

fever, the appetite is lost, and rumination ceases. Emaciation takes place rapidly,

and is accompanied with considerable fever during the latter stages of the disease.

The duration of the disease is from 5 to 10 days, when recovery or death takes place.

In favorable cases recovery takes place rapidly. The author made a study of coccidia

in the alimentary tract of affected cattle. These organisms were never found in the

epithelial cells of the mucous layer of the intestines, but rather in the deeper lying

tissue.

The pathological lesions of the disease were found throughout the whole extent of

the large intestines. The organism is described in detail. In controlling this dis-

ease the author recommends the disinfection of excrement from diseased cattle and
the administration of salol, creolin, or other substances as intestinal disinfectants.

Abortion, or slinking the calf, J. Law ( U. S. Dept. Agr., Bur. Anim. Indus.

Circ. 67, pp. 11).—This is reprinted from the Special Report on the Diseases of Cattle

(E. S. R., 16, p. 708).

Osteomalacia, or creeps, in cattle, J. R. Mohler ( U. S. Dept. Agr., Bur. Anim.

Indus. Circ. 66, pp. 2).—This is reprinted from the Special Report on the Diseases of

Cattle (E. S. R., 16, p. 708).

Ophthalmia in cattle, M. R. Trumbower ( U. S. Dept. Agr., Bur. Anim. Indus.

Circ. 65, pp. 2).—This is a revision by L. Pearson of an article in the Special Report

on the Diseases of Cattle (E. S. R., 16, p. 708).

Cattle poisoned by fresh paint, E. H. Jenkins (Connecticut State Sta. Rpt. 1904,

pt. 5, p. 448).—Mention is made of the poisoning of 2 cows by paint which had been
consumed with the grass upon which the paint had been spilled, or licked from
freshly painted boards.

The symptoms and development of experimental sheep pox, F. J. Bosc (Rev.

Gin. Med. Yet., 4 (1904), Nos. 42, pp. 273-283; 43, pp. 337-348).—-In the author's
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experiments Iambi were Belected aboul I months of age and coming from herds

which were free from the disease. These animals were inoculated cutaneously, bud-

cotaneously, and also into the peritoneum and trachea. The period of incubation

and Bymptoms of the disease from these various forms of inoculation were studied,

:ti i< I a genera] classification is presented of the -> mptoms which assist in the diagno-

se of the disease and the determination of the period of its development.

Serum treatment of sheep pox, 1 . .1. Bosi ( ompt. Rend. Soc. Biol. [ Pai

. No. 37, pp. 641 649). During the author's investigation of this dis<

study was made of the action of various mixtures of virus and the serum of hyper-

immunized animals in treating sheep pox.

The curative action of the mixture of virus and the serum was practically nil. its

preventive action, however, was striking. The technique of this treatmenl is com-

paratively simple. Animals an> inoculated with virnlent virus in the ear. Subse-

quently a hypodermic injection of 10 to L5 cc. of the scrum of hyperimmunized ani-

mals is given. This method yielded excellent results, no! only in the laboratory bul

also in field work under unfavorable condition-.

New facts concerning- the etiology of hog cholera, E. A. in: S< bweinitz and

M. Dorset [U. S. Vept. Agr., Bur. Anim. Indus. Circ. 72, pp. 157-162) .-^This is

reprinted from the Twentieth Annual Report of the Bureau of Animal Industry, Pan:;

1 - i;.. i»;. p. 724).

Glanders, .1. McFadyean [.lour. Compaq Path, and Ther.
}

11 (1904), No. 4, pp.

: \.
—A historical statement is given concerning the exact knowledge of the

nature of glanders. The glanders bacillus is described, and notes are given on its

behavior upon different culture media.

Particular attention is given to an account of the methods of infection of -lander.-.

The author succeeded in artificially infecting 4 horses with glanders by adding

glanders bacilli to the teed. Detailed notes are given on the distribution of the

glanderous lesions in these 4 cases. As a result of this study it is believed that

ingestion may be the common natural method of infection with glanders. This

belief is at least strengthened by the evidence which the author presents, showing
that the lesions in spontaneous cases Of glanders and in those due to artificial infec-

tion through the alimentary tract are very similar.

The etiology of contagious pleuro-pneumonia and related diseases in the

horse, M. <.. Tartaeovsei I
.1 rch. Vet. Nauk [St. Petersb.], 34 I 1904), Nos. 10, pp. 766

7.v,\- ii, pp. 875-933, figs. 8).—The literature of this disease is critically discussed in

connection with bibliographical references.

The author carried oul numerous experiments in the treatment of the disease, with

especial reference to the determination of its etiology. As a result of these experi-

ments it is concluded that contagious pleuro-pneumonia of horse- is a specific disease

belonging to the group of hemorrhagic septicemia. It closely resembles, in many
respect-, -w ine plague and septicemia of rabbits. It usually occurs in the form of an

epizootic and may i>e complicated with a number of other diseases. All affected

animals should he closely quarantined, and expose.! animals should be given serum

treatment.

The forms of pneumonia in the horse, V. I >rouin Rt u. Gin. MSd. I
'>'/.. ."

.—Statistical data are presented showing the number of deaths in

horses from pneumonia from L897 to L903/ as well as the percentage of pneumonia

imong the total number of deaths in horses during the same period. The various

forms of traumatic and infectious pneumonia are described in considerable detail

with notes mi the usual methods of treatment.

The trypanosoma of dourine and its life history, A. LiNOABD [Centbl. Bakt.

['/'••]. /. Abt., Orig., 87 (1904) t
No. 4, pp. 687-647)*—This organism varies in size

according to the age of the parasite. The disease is transmitted chiefly during

7328—No. 2—05 7
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coitus. The cutaneous plaques or nettle-rash eruptions which appear during the

course of this disease are described in detail. The trypanosomes are always found

in connection with the plaques.

The biology of trypanosomes of nag-ana and mal de caderas, W. L. Jakim-

off (Centbl. Bakt. [etc.], 1. AM., Orig., 37 (1904), No. 5, pp. 668-678).—The author

discusses in a detailed manner the morphology and biology of Trypanosoma brucei

and T. elmassiani.

It was found in inoculation experiments that the trypanosomes of nagana and

mal de caderas cause an acute infection in mice and rats which lasts not longer than

1 week. In dogs, foxes, guinea pigs, rabbits, and cats the disease shows a slower

course, while in goats it assumes a chronic form. Outside of living animals trypano-

somes remain alive and maintain their virulence longest in deribrinated blood at a

living temperature. Trypanosomes were found to be exceedingly susceptible to heat

and disinfection.

Nagana infection in guinea pigs, Markl (Centbl. Bald, [etc.], 1. Abt.
}
Orig..

37 (1904), No. 4, pp. 530-537).— Trypanosoma brucei was used in these experiments

and was found to produce death after the inoculation of guinea pigs within from 11

to 80 days. Detailed notes are given on a number of cases. The incubation period

varied from 3 to 8 days. In almost all cases the progress of the disease appeared to

be without striking symptoms, but ultimately death occurred very suddenly.

Trypanosomiasis and tsetse-fly disease in French Guiana, A. Lavera x

(Compt. Rend. Acad. Sci. [Paris'], 140 (1905), No. 2, pp. 75-78).—Brief notes are given

on the distribution of tsetse flies and other biting insects in French Guiana and on

the relation between these insects and trypanosomiases.

Equine piroplasmosis or "biliary fever," T. Bowhill (Jour. Hyg. [Cam-

bridge], 5 (1905), No. 1, pp. 7-17, pis. 3).—This disease is of great importance in certain

parts of Cape Colony for the reason that recently imported horses may develop an

acute and fatal form of the disease. The distribution of the disease is briefly dis-

cussed and notes are given on the pathogenic blood parasite which occurs in various

forms. Apparently, the range horses of South Africa are somewhat immune to the

disease, and the author believes that animals which have recovered from one attack

are immune. A number of secondary affections may follow upon the occurrence of

the disease.

The diagnosis of rabies, L. Luzzani (Ztschr. Hyg. n. Infectionskrank. , 49 (1905),

No. 2, pp. 305-324).—During the author's observations and experiments with this

disease results were obtained which indicate that Negri's corpuscles may be connected

with the etiology of the disease.

The author's observations were made on 179 cases, of which 165 were in dogs, 12

in cats, 1 in a beef animal, and 1 in a horse. Among this number 107 were exam-
ined for the presence of the parasite and it was found in 102 cases. The author

believes, therefore, that in suspicious cases a positive diagnosis may be reached if the

endocellular form of the protozoan is found in the nervous system.

The action of centrifugation of rabies virus, P. Remlixger (Compt. Rend.

Soc. Biol [Paris'], 58 (1905), No. 1, pp. 27, 28).—In experiments carried out by the

author it was found that emulsions of rabies virus, diluted at the rate of from 1 to

50 and 1 to 100 and maintained in the centrifuge revolving at the rate of 100 times

per minute, showed a loss of virulence in the supernatant portion after a period of 1

hour. The virulence in this portion of the material was diminished gradually. The
author believes that these experiments show that rabies is due to a micro-organism,

but that this organism is probably ultra-microscopic in size.

Fowl plague, E. Leclainche (Rer. Gin. Med. Vet., 3 (1904), No. 26, pp. 49-54).—
This disease, which is also called bird pest, belongs with the group of hemorrhagic
septicemia. Notes are given on the symptoms, diagnosis, pathological lesions, and
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prophylaxis of the disease, [n controlling fowl plague, it is recommended that the

shipment of living or dead I tin Is from infected localities be absolutely prohibited and
that thorough disinfectant measures be put in operation.

RURAL ENGINEERING.*

Irrigation work in cooperation with the Office of Experiment Stations,

United States Department of Agriculture, 1903 and 1904, .1. '.. Henry and
< ». II. Elling Kansas Sta. /»'"/. 1X8, pp. 279-286,301 S15).—An account is given of

prospecting for underground water :it the Fori I [aj - Substation, tin- sinking of wells,

the installation of a t-in. vertical centrifugal pump, and the utilization of the water

supply thus secured in the irrigation <>t' a variety of crops, including corn, Kafir corn,

sorghum, potatoes, cabbage, Boy beans, cowpeas, mangels, and Bugar beets, with obser-

vations "ii tin- cost <>t' sinking the well and irrigating by this means.

The experiments in L903 were of a preliminary character ami were rendered incon-

clusive by the heavy rains during the growing season. In L904 "the irrigation work
was considerably extended and good results were obtained. However, it appears

that the method of pumping water is loo expensive to warrant irrigating the common
crops. Potatoes ami other vegetables, ami perhaps a Italia, will give profitable returns

for irrigation."

Conference on water conservation and irrigation (Sydney: Gov. Prink r, /.'"/".

//.. K.XIX .::. maps 8).—This is an account of the proceedings of a conference of

delegates from different parts of New South Wales, called by the prime minister of

the colony to consider mainly the legal rights of the colony in the water of the Mur-
ray River and its tributaries, particularly with the view to making an effective agree-

ment among the three states interested regarding the utilization of these water- for

purposes of water conservation, irrigation, and navigation. The draft of a proposed

law covering the case is given.

Water conservation and the equitable distribution of water for irrigation

and other purposes, II. <J. McKinney [Jour, mnl Proc. Roy. Soc. A*. S. Wales, Engin.

Sri., .;; (1908), [>i>. V-XIV).—A brief preliminary discussion of this subject as

applied to New South Wales conditions.

Property in water, (J. Cbamier (Jour, and Proc. Roy. Soc. A'. S. Wales, Engin.

Sect., S?
I 1908), />/'. XIV-XXII1 I.—A discussion of riparian rights as affecting use of

water in irrigation in New South Wales.

Irrigation geologically considered with special reference to the artesian

area of New South Wales, E. F. Pittman and T. W. E. David (Jour, and Proc.

Roy. Soc. A", x. Wales, Engin. Sect., 87 I 1908), />}>. CHI-CLIII, pis. ?).—The presenl

state^f knowledge is explained and the desirability of more accurate information

is pointed out. A list of papers bearing on the subject, compiled by W. S. Dun, is

given.

Artesian water supply, W. <.. Cox
I
Agr. '.'":. .V. ,v. Wales, 16 i 1905), No. 8, pp.

258-257, fig. 1).—The author states that "the mechanical power derivable from the

pressure given in the outflow from artesian wells, although it varies m different

bores, is a constant mechanical asset, the value of which is little understood in Aus-

tralia, and its prospective value, w hen the bores become multiplied over the face of

the land, can scarcely he estimated or realized." A statement is given of the pres-

sure and resultant horsepower- of a number of artesian well- m N<\\ South Wales
ami Queensland, and the utilization of this power in hydraulic turbines is briefly

discussed.

A review of water conservation in New South Wales, I.. A. B. Wade (J<>"r.

and Proc. A'"//. Soc. A'. S. Wales, Engin. Sect, 81 1908), pp. LXVT-LXXXV, fig. 1).

Reservoir outlets, M. Ringelmann {./<>nr. Agr. Prat., it. ser., 9 {li'Oo), Su. ju,

pp. 688-642, figs.
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Relation of electricity to irrigation works and land development, T. Rooke

{.Tour, and Proc. Roy. Soc. N S. Wales, Engin. Sect., 37 {1903), pp. XCII-CII).—

The possibilities of the application of electricity in irrigation are discussed, examples

of successful use being cited.

Irrigation, R. Luna (Heraldo Agr., 4 {1904), No. 12, pp. 10, 11; 5 {1905), No*. 1.

pp. 17, 18, fig. 1; 2, pp. 9, 10, figs. 2; 3, p. 9, fig. 1; 4,PP- 19, 20).—Notes are given

on irrigation in Mexico and other countries.

Filtration of public water supplies, R. W. Pratt {Ohio Sanit. Bui;, 10 {1905),

No. 1-3, pp. H5-76).—Various methods which have been used for this purpose are

discussed.

Sewage disposal, G. A. Johnson [Ohio Sanit. Bui., 10 {1905), No. 1-3, pp. 23-

38). —This article contains statements regarding the number and size of sewage

purification works in Ohio, the reasons for sewage purification, methods of sewage

disposal, including dilution, broad irrigation and sewage farming, intermittent sand

filtration, treatment of sewage in coarse-grain beds, and notes on preparatory treat-

ment of sewage and disposal of sludge. The Columbus sewage testing station and

the methods used there are described in some detail.

The septic tank for the disposal of sewag-e, F. T. Shutt {Canada Expt. Farms

Epts. 1904, pp. 194-197, fig. 1).—This system of sewage disposal is described and its

installation is explained.

Land disposal of garbage: An opportunity for engineers and contractors

{Engin. News, 53 {1905), No. 14, pp. 367-369).—The successful experience of the city

of St. Louis in disposing of garbage by burial on agricultural lands is described, and

the system is commended on account of its simplicity and efficiency. "From the

economic point of view, it saves from destruction all the fertilizing elements in the

garbage, and would enable barren sandy wastes to be converted into market gardens."

Eleventh annual report of the commissioner of public roads for the year

ending October 31, 1904, H. I. Budd (Paterson, N. J.: News Printing Co., 1905,

pp. 220, pis. 39).—This report includes statements regarding costs of roads constructed

in !New Jersey during the year; descriptions of the improved roads; an account of

the New Jersey good roads exhibit at the St. Louis Exposition; articles on oiled

roads, road maintenance, permanence of roads, meadow roads, bitulithic pavement,

and facts and fallacies of road construction and repair; a list of quarries and gravel

pits in the State; and appendixes containing forms of specifications, etc., and the

text of the State road law approved April 1, 1903, with regulations adopted in

accordance with this law.

The campaign for good roads ( Wallaces' Farmer, 30 {1905), No. 15, pp. 544, 545,

figs. 11).—This is in large part a description of King's method of keeping roads in

condition by dragging.

Road improvement in South Carolina, P. T. Brodie
( Clemson Agr. Col. Ext.

Work, 1 {1905), No. 1, pp. 18-43, figs. 11).—A general discussion of this subject illus-

trated by local examples of road construction, particularly the object lesson road

constructed at Clemson Agricultural College.

Practical road building in Madison County, Tennessee, S. C. Lancaster ( U. S.

Dept. Agr. Yearbook 1904, pp. 323-340, p>ls. 5, figs. 5).
—"The purpose of this article

is to give the plain facts relating to the construction, cost, and maintenance of first-

class stone roads in a county of west Tennessee, where it was necessary to transport

all material by rail; and in order that the reader may be able to comprehend these

facts more fully, a few statistics are given regarding area, population, taxable values,

etc."

Road building in the far North, C. W. Plrington {Engin. and Min. Jour., 78

{1904), Nos. 21, pp. 828, 829, figs. 4; 22, pp. 869-871, figs. 4).—Road building in

Alaska and the Yukon Territory of Canada is discussed, and work undertaken is

described.
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A treatise on concrete, plain and reinforced, F. \V. Taylob and S. E. Thomp-
son New York: John Wiley & Sons; London: Chapman <v- Hall, Ltd., 1905, pp.

XXXV 585, figs. 176).

Reinforced concrete ( X> >/ York: Engin. News I'nh. Co., I'm',. /,/,. X f84, figs.

311\.— \'m\ l of this volume deals with Methods of Calculation, by A. W. Buel, and
part.- 2 and ;; Representative Structures, and Methods of Construction, by <

'. S.

Hill.

The modern asphalt pavement, ('. Richardson New York: .!<>hn Wiley & Sons;

London: <'h<ij>/n<in & Hull. Ltd., 1905, />/>. 17/ 580, figs.

Lime, cement, and gypsum: Their preparation and use for building-, tech-

nical, and agricultural purposes, R. Tormin
I Kalk, Zemt ni mul Gips, ihn Bt r< itung

und Anwendung zu bauliche, gewerbliche, undlandwirtchaftliche Zwecken. Ijeipsic: B. F.

Voigt, 7905, pp. VIII 188).

Automobiles and agriculture, Fink {Devi. Landw. Presse, 82 {1905), No. 29,

pp. 954, ?55, figs. 5).

The use of the windmill in draining soils, J. Farcy {Jour. Agr. Prat., n. set.,

9
I 1905), No. 4, pp- 117-122, figs. r.

The Griffin mill, F. Krull {Ztschr. Angew. Chem., 18
I 1905), No. 4, pp. 187-189,

fig. l).—The construction and operation of this mill are described. The essential

feature of the mill is a rotating pestle.

Silo construction, (i. X. Knapp i Wisconsin Sta. />'"/. 125, pp. 92, figs. U).—This

bulletin describes in detail, with numerous illustrations, the construction of the 7

distinct types of silos in Lreneral use in Wisconsin, viz, the King, Gurler, stave,

Minneapolis, Christensen, stone, and brick silos. The bulletin deals chiefly with

problems in silo construction, but considers such questions as how to till tin- silo, how-

to take silage out, how to prevent freezing, what crop to use tor silage, what

machinery to use to till silo, etc.. in so far as they have a direct bearing on these

problems.

Modern silage methods, T. Cherry {Jour. Dept. Agr. Victoria, 3 I 1905), No. 1,

l>l>. 29-40, pis. 3, fig. 1).—This is an illustrated description of methods of building

silos, particularly the overground silo, and of machinery and methods used in filling

the silo, with brief notes on silage crops and the value of silage as a feeding stuff.

The construction of pigsties
| Bd. Agr. "//-/ Fisheries [London], Leaflet 121, pp. •").

The evolution of the plow, T. H. Foster ( Transvaal Agr. Jour., 3 {1905), No. 10,

j>/>. 232-286).—A brief history of the development of the plow.

Grading of the experimental plats at the Hawkesbury Agricultural Col-

lege, C. Ponra {Agr. Gaz. X. S. Wales, 16 | 1905), No. 3, pp. 978-285, figs. 10).—The
methods and implements used in this work are fully described.

An implement for the simultaneous plowing under of manures and sub-

soiling, E. Bippart ( Deut. Landw. Presse, 32 {1905), No. 26, pp. 231, 282,fig. 1 \

implement which plows under manure to a shallow depth and at tin- same time

breaks up the subsoil is described.

Lightning report, J. B. Reynolds {Ann. /!/>/. Ontario Agr. Col. and Expt. Farm,

80{190',\, [>[>. 23-25).—A record is given of damage done by lightning to trees of

various kinds, animals, and larm buildings during the4 years L901-1904. An analysis

«»f the figures shows strong presumptive evidence as to the efficiency of planting trees

ahoiit farm buildings as a means of protection from lightning. "The planting of

trees, such as spruce, elm, or maple, near enough to buildings to protect them, hut Dot

so near as to endanger them, is Btrongly recommended. The trees should be planted

at such distance that when lull grown their branches will not touch the buildings."
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AGRICULTURAL EDUCATION.

Industrial education in schools for rural communities, L. D. Harvey et al.

( Winona, Minn.: Nat. Ed. Assoc, 1905, pp. 92).—This is a report presented at the

meeting of the National Educational Association at Asbury Park, July 3, 1905, by a

committee appointed at the Boston meeting of the association in 1903, to investigate

and report to the association conclusions as to what should be undertaken in the field

of industrial education in schools for rural communities. The members of the com-

mittee, which has been continued, are L. D. Harvey, of Wisconsin, chairman; L. H.

Bailey, of Cornell University; Alfred Bayliss, of Illinois; W. T. Carrington, of Mis-

souri; and W. M. Hays, of this Department.

The report includes a summary of conclusions regarding industrial education (agri-

culture, domestic science, and manual training) in rural schools; an argument for

such education; adiscussionofwhatin the field of industrial education should be under-

taken in rural schools of different grades, namely, one-room rural schools, consoli-

dated schools-, rural high schools, and secondary schools of agriculture and domestic

economy, with suggestive outlines for courses in nature study and agriculture for

elementary and secondary schools, suggestions for eliminating part of the unnecessary

work now undertaken in rural schools to make room for industrial subjects and for

the training of teachers to give instruction in these subjects, and an account of b< >ys
5

experiment clubs and other agencies available for cooperation in the development of

industrial education.

Information regarding the organization and courses of study of the existing and

proposed schools discussed by the committee is given in four appendixes, Appendix
A, treating of the Dunn County (Wisconsin) School of Agriculture and Domestic

Economy; B, of the Minnesota School of Agriculture; C, of "articulated courses in

industrial subjects in the consolidated rural school, the agricultural high school, and

the agricultural college, as prepared by W. M. Hays, at the request of the committee;"

and D, the syllabus of an elementary course in agriculture, quoted from Circular 60

of this Office.

The general conclusions of the committee are (1) that in existing one-room district

schools a limited amount of nature study, elementary agriculture, and handwork for

both boys and girls may be undertaken, but that in these schools little can be

expected from this work except where enthusiastic and well qualified teachers are

in charge; (2) " that in the consolidated school having at least four teachers, one of

whom is prepared to teach the elements of agriculture and manual training, and
another domestic science, very much more in the field of industrial education may
be attempted than in the one-room school, and with far better results;" (3) " that in

the township or other distinctively rural high school, and in the village high school

attended by a considerable number of pupils from the country" elementary agricul-

ture, domestic science, and other lines of industrial education should be taught by
teachers specially prepared for the work; (4) that in view of the success of agricul-

tural or industrial high schools in this country and abroad, such schools should be
organized in large numbers in agricultural communities; (5) "that the agricultural

colleges and experiment stations have already done much in the formulation of a
body of knowledge essential in the field of industrial education, but that more yet

remains to be done in putting this body of knowledge into available form for use in

elementary and secondary schools, and that effort in this direction should be made
a prominent feature in the work of the agricultural colleges of the country;" (6)

"that the mastery of such parts of this rapidly developing body of knowledge as is

within the capabilities of elementary and secondary school pupils furnishes a mental
training unsurpassed in extent and quality by the mastery of any other body of

knowledge now regarded as essential in our common school courses and requiring

an equal amount of time, and that for utility value it is not equaled by any other
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body of knowledge at present acquired through the expenditure of the same amount

of time and effort;" (7)thatmuch needs to be done to educate the people in rural

communities to see and appreciate the value of industrial education; (8) "that the

courses of study in rural schools should be framed with reference to meeting the

needs of the children in those communities, and not with reference to preparing a

small percentage of these children bo enter higher schools whose courses of study

ire formulated, not to meet the needs of the great majority of those who attend

then i. l)iit to prepare the remaining small minority to enter some still higher school ;"

9) that it is possible and desirable, without detrimenl to the present school system,

to organize for rural people an articulated series of schools from the elementar)

school to, and including, the agricultural college;
I

i
(|

< that special opportunities and

inducements must be offered to teachers to prepare themselves I r giving instruction

in industrial subjects; (11) that the organization of boys' and girls' clubs, reading

courses, granges, and farmers' institutes should be promoted; and i 12) that under

existing coin lit ions as to the preparation of teachers for this work "any law making

mandatory the teaching of the elements of agriculture, manual training, or domestic

science in the entire body of rural schools within a State is unwise, in that the lack

of correct information and consequent faulty teaching on the part of the great mass

of country school-teachers will tend to bring the whole subject into disrepute and

causes reaction which will postpone the proper development of industrial education."

Lady Warwick's farming college for girls, II. Spender i Cent. Mag.,

No. /'. /v. 548-558, figs. /').- This is a popular account of Lady Warwick's efforts to

provide such training for middle class uirls in England as will enable them to earn a

livim_r from the land.

The school she opened in Reading in 1895 is described a- preparing the way for

her more commodious farm school at Studley Castle, or Warwick Castle, as it is

sometimes called. The latter school was opened in 1901 and has an attendance of

ftbout 40 Students, who are given both theoretical instruction and practical work it;

horticulture, dairying, beekeeping, canning, pickling, and other related subjects.

The author states that Lady Warwick announces that she will gladly welcome Ameri-

can Lrirls to her school.

Agricultural education in Porto Rico, F. M. Pennock (South. Workman, 84

1905 . A'--. ,v. ////. f83-488, figs. 6).—The writer, who is director of agriculture in the

University of Porto-Rico, gives an account of the development of agricultural educa-

tion in Porto Rico since the close of the Spanish-American War.

The first step in this development was the organization of 19 agricultural school-.

10 of which, owing to failures due largely to lack of trained teachers, have since

been discontinued. The remaining 9 schools are now said to be doing successful

work. The next step was the organization of the University of Porto Rico, the

chattel- of which provides that an agricultural and mechanical department shall

1 rganized and that this institution shall be the recipient of any funds which the

United States Government may appropriate for agricultural ami mechanical educa-

tion underthe provisions of the Morrill Act. in case its benefits are extended to Porto

Bico.

A farm of LOO acres has been purchased at Rio Piedras for the agricultural depart-

ment, and here an agricultural school of secondary grade was started in February,

L905, in connection with the normal school of the university. The student- devote

the morning hours to practical work in the fields and the afternoon hour- to class

work at the normal school ami the agricultural college.

The annual report of the Boston school-garden committee, 1905 I

IS05, i>[>. ;. pis. 9, fig. 1).—This is a report of progress by the committee which has

had charge of school-garden work in Boston for 4 years. Children's gardens have

been maintained during the past year in connection with '.* schools, and in numerous
places throughout the city not connected with schools.
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Outlines of nature studies, W. Lochhead (Oni. Agr. Col. and Expt. Farm Bui.

142, pp. 48).—This bulletin is published for the use of teachers, and includes sugges-

tive outlines for nature-study work on a large number of common subjects in plant

and animal life, weather, water, and soils. A classified list of helpful books in nature

study is appended.

Boys' agricultural clubs, D. J. Crosby ( V. S. Dept. Agr. Yearbook 1904, pp. 489-

496, ph. 3).—The author gives a brief account of the origin and progress of boys'

agricultural clubs in Illinois, Ohio, Iowa, and Texas, and comments on the influence

of this work upon the boys and the other members of the communities in which such

clubs have been organized.

Hints for the guidance of exhibitors at school shows (Bot. Dept. [Trinidad],

Bui. Misc. Triform., 1904, No. 44, pp. 128-131)

.

—Directions are given for preparing,

exhibiting, and judging over 30 different varieties of vegetables and fruits for school

shows.

MISCELLANEOUS.

Yearbook of the Department of Agriculture, 1904 ( U. S. Dept. Agr. Yearbook

1904, pp. 776, pis. 76, figs. 64).—The Yearbook for 1904 has been prepared on the same

general plan followed in previous years. It contains a report of the Secretary on the

work of the Department during the year, 31 miscellaneous articles noted elsewhere

in this issue, and an appendix consisting of a summary of information on various

subjects of agricultural interest.

Report of Connecticut State Station, 1904 [Connecticut State Sta. Rpt. 1904,

pi. 5, pp. XV).—These pages appended to part 5 of the annual report contain the

organization list, an announcement concerning the work of the station, a report of

the board of control, a financial statement for the year ended September 30, 1904,

and a table of contents to the different parts of the report, which have been noted

elsewhere.

Experiments at Fort Hays Branch Station, 1902-1904, J. G. Haney and

O. H. Elling f Kansas Sta. Bid. 128. pp. 251-329, pis. 11).—This includes a history

of the branch station and reports and summaries of experiments along several lines

which have been conducted during 2 years. The experimental work is noted else-

where in this issue.

Seventeenth Annual Report of Tennessee Station, 1904 ( Tennessee Sta. Rpt.

1904, pp- 93-107).—This contains the organization list; brief reports by the presi-

dent of the university and the botanist, chemist, dairyman, horticulturist, and libra-

rian of the station; a list of the bulletins issued by the station; and a financial state-

ment for the fiscal year ended June 30, 1904.

Experiment Station Work, XXIX (V. S. Dept. Agr., Farmers' Bui. 225, pp. 32.

figs. 6).—This number includes articles on the following subjects: Injury by smoke
and gases, fertilizer mixtures, flint varieties of corn, buying and judging seed corn,

tobacco seed, cowpea seed, treating seed oats for smut, potato culture, tomato grow-

ing, influence of feed on milk, protecting cows from flies, experiments with turkeys,

mineral matter for chickens, brooder house, American Camembert cheese, and

swelling in canned peas.

Proceeding's of the second annual reunion of the Ohio State Board of

Agriculture; the College of Agriculture, Ohio State University; the farmers'

institute lectures of Ohio; and the Ohio Agricultural Experiment Station

[Ohio Sta. Bui. 151, pp. 147-194) —This contains the addresses and discussions on

the various subjects considered at the meeting, which was held at the experiment

station in June, 1904.

Consumers' fancies, G. K. Holmes ( V. S. Dept. Agr. Yearbook 1904, pp. 417-434)-—
The author mentions various whims or fancies of consumers in the purchase of

butter, cheese, fruits, meats, and other products. As an illustration, it is mentioned
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thai for city trade the appearance of an apple is of much more importance than

quality. It is believed thai termers Bhould learn the whims and fancies of the

markets and endeavor to meet those fancies.

An agricultural tour in British Columbia, K. T. Sim ii Canada Expt. Farms
Htpts. 1904, pp- 191 .-"•

. Notes are given on the more important agricultural dis-

tricts visited by tin- author in .May and June, L904.

Agricultural development in Argentina, F. W. Bicknblj U. S. Dept. Agr.

Yearbook 1904, pp. ?71 ?86, ph. ;i.

—

This is a description of the progress being made
along agricultural lines in Argentina.

Agricultural conditions in Argentina, (
'. I >. Girola (An. Min. Agr. Argentina,

Secc. Agr.
I
Agron. i, / i 1904), No. /, pp. '/<>;. pis. 6, map 1).—Results of studies with

reference to the differenl crops produced in each of the provinces of the country,

together with the various agricultural industries, transportation, ports, mark.
I

onization, immigration, capital, and credit are presented. The publication die

in particular the cereals, fruits, forage plant-. Bpecies of foresl tree-, oil-producing

plants, textile crops, dye plants, ami plant diseases.

Agricultural conditions in the Province of Entre Rios, Argentina, E. S.

Kan a (An. Min. Agr. Argentina, Secc. Agr. (Agron.), I (1904), No. {,pp.326, figs. 59,

maps 7).—Agricultural conditions in general, and the culture of wheat, flax, corn,

forage plants, peanuts, and miscellaneous crops are described, statistics with refer-

ence to agricultural production in the province, and estimates of the cosl of pro-

ducing different crops are given.

State publications on agriculture, C. H. Greathouse I U. S. Dept. Agr. Yearbook

1904, pp. 521-526 ).—This deal.- with State publications other than those of the experi-

ment stations. Some of the more important series of publications are enumerated
and notes are given on the nature of the reports and the distribution of the

publications.

Accessions to the Department Library, January-March, 1905
( U. S. Dept.

Agr., Library />'»/. 54, pi>. 59).
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Arizona Station.—A. E. Vinson has been appointed associate chemist to succeed

H. B. Slade, who died in the spring.

Colorado College and Station.—J. A. McLean, a recent graduate of Iowa State College,

has been appointed assistant in animal husbandry, vice C. J. Griffith, resigned.

Connecticut State Station.—B. F. Walden has entered the service of the station as

assistant to the entomologist, and J. L. Kreider and Edward J. Shanley, assistants

in chemistry.

Connecticut Storrs Station.—Arthur W. Dox has been appointed chemist in connec-

tion with the cheese investigations which are being conducted in cooperation with

the Dairy Division of this Department, A flock of 65 Maltese milch goats, imported

by the Bureau of Animal Industry, have been received at the station, where they will

be used in experiments in the breeding, feeding, and care of milch goats, in cooper-

ation between the station and the Bureau.

Florida Station.—F. M. Rolfs, botanist and horticulturist, has resigned to accept

a position at the Missouri Fruit Station. H. S. Fawcett succeeds F. C. Reimer,

resigned, as assistant botanist and horticulturist, and Leonard Haseman has become

assistant in zoology and entomology.

Hawaiian Sugar Planters' Station.—This station has recently organized a division of

pathology and physiology under the directorship of X. A. Cobb, late pathologist for

the department of agriculture of New South Wales. L. Lewton-Brain, late mycolo-

gist and agricultural lecturer of the Imperial Department of Agriculture for the

West Indies, is assistant director of the new division, and E. M. Grosse assistant.

W. E. Chambers, late of the Agricultural Gazette of New South Wales, has been

appointed general illustrator for experiment station publications.

Idaho Station.—The department of entomology has been discontinued, and the

work in that line placed in the hands of the plant pathologist, L. F. Henderson.

J. S. Burd, station chemist, has resigned to pursue postgraduate work at Yale

University.

* Indiana Station.—G. I. Christie, recently of the Iowa Station, has been appointed

assistant in the agricultural department, to take part in the extension work in agron-

omy under the recent State appropriation; and W. A. Cochel, of the Missouri Agri-

cultural College, has been appointed assistant in animal husbandry, also in the State

work. R. A. Craig has been appointed veterinarian, vice A. W. Bitting, resigned.

H. E. Van Norman has resigned to accept a position in the Pennsylvania State

College.

Iowa Station.—E. B. Watson has succeeded G. I. Christie as assistant in soils.

Kentucky College and Station.—The trustees of the college have recently created

the position of assistant professor 01* agriculture and animal husbandry, and have

elected J. J. Hooper to the position. Mr. Hooper is a graduate of the Texas Agri-

cultural College and for the past two years has been taking postgraduate work at

200
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tin- [owa State College. G. N. Keller, assistant entomologist and botanist, has

resigned his position and is now connected with the department of agriculture oi

Ireland, assisting in housing and curing tobacco.

Louisiana University.- E. L. Jordon, of Madison, Wisconsin, has been elected

ant professor of agriculture, and entered upon his duties with the beginning of the

ci illege > ear.

Maryland College and Station.— B. E. Porter, a graduate of the rowa State College,

ha- been apppinted instructor in animal husbandry. S. B. Shaw, assistant horti-

culturist in the Btation, has resigned to accept a position with the Baltimore and
Ohio Railroad.

Massachusetts Station.— AIIk-h Parsons, assistant chemist, has resigned to accept a

position as assistant superintendent of the Hdod Farm, at Lowell, Mass. He is suc-

ceeded by 1". <. Helyar, of tlif University of Vermont. Joseph G. Cook, assistant

in feeds and feeding, has resigned to become superintendent of a large dairy and
Vegetable farm in the vicinity of Boston, and is succeeded by R. !•'.

t raskill, a recenl

graduate of the college dairy course. E. S. Fulton, assistant chemist, has accepted

an appointment in connection with the nutrition investigations at Middletown,

Conn., ami is succeeded by A. ('. Whittier, of the University of Maine.

Michigan College and Station.— Horace W. Norton, assistant in animal husbandry,

has resigned to engage in dairy farming at Howell. Michigan.

Minnesota University.—William Robertson, instructor in agricultural physics in the

Ichool of agriculture, lias been a] (pointed superintendent of the substation at ( !rook-

Kon. I lew ill also have charge of organizing the new agricultural school to be built

at that place, provision tor which was made by the last legislature.

Missouri University and Station.— Dean and Director H. .1. Waters, J. W. ( lonnaway,
and (

'. II. Eckles, who spent last year in Europe on leave of ahsence. have returned

and resumed their respective duties. President R. II. Jesse, B. M. Du'_r Lrar. and
W. L. Howard have been granted leave of ahsence ami will spend the year in study

in Europe.

Montana College and Station.— E. 1*. Tannatt has been appointed professor of civil

engineering in the college and irrigation engineer in the station.

Nebraska Station.—George R. Chatham has been added to the station staff as high-

way engineer.

Nevada University and Station.—President J. E. Stubbs will he absent on leave for

six months, beginning November 1. Dean X. E. Wilson will act as president and
director during his ahsence.

North Carolina Station.— Franklin Sherman, jr.. has resigned his position as State

Dtomologist to accept the chair of entomology and zoology in the Ontario Agricul-

tural College. R. S. Woglum, a graduate of Cornell University, has been appointed
assistant State entomologist. G. M. MacNider and W. G. Haywood have been added
b the station staff as assistant chemists. The state department of agriculture has

locate.! a branch station tor the fruit and trucking interests at Willard, in Pender
County.

Ohio Station.— < >. E. Bradfute, president of the board of control, has been trans-

ferred by the Governor to the board of trustees of the Ohio state University, and
•John Courtwright, of Ashville, appointed in his place, D. I.. Sampson being elected

pit-idem of the board. B. E. Carmichael, a -raduate of the University of Illinois,

has been appointed chief in animal husbandry. The station's exhibits at the Ohio
pate Fair are attracting more and more attention each year. This year the fair

Management assigned to the station 2,000 sq. ft. of door space, which was all occu-

pied, and was constantly crowded with visitors. The station has also made exhibits

at several county fairs.

Pennsylvania Station.—Percy W. Flint, of Charleston. South Carolina, has been

appointed assistant chemist, vice Arthur W. Clark, resigned.
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Rhode Island Station.—M. A. Blake, assistant horticulturist, has resigned to accept

a similar position at the Massachusetts Agricultural College, vice George O. Greene,

resigned.

Tennessee Station.—The station forces have just finished, in cooperation with the

commissioner of agriculture of the State, a campaign of farmers' institute work in

western Tennessee. In the general educational campaign now being conducted in

east Tennessee, the director has been making addresses upon agricultural education.

A new silo and a modern manure shed with cement floors have been constructed for

experimental work. The botanical department has undertaken an investigation of

so-called clover-sickness in the State. A number of fungus diseases have been found,

and what appears to be the chief cause of the trouble is assigned to a new anthrac-

nose, caused by an apparently undescribed species of Colletotrichum.

Texas College.—H. H. Harrington, for many years professor of chemistry in the

college and chemist to the station, has been elected to succeed D. H. Houston as presi-

dent of the college. Dr. Houston has, as previously noted, gone to the State Uni-

versity as president of that institution.

Utah College and Station.—The shops of the mechanic arts department of the col-

lege were almost totally consumed by fire on the night of September 11. The fire

was apparently of incendiary origin. The bench rooms, planer and lathe room,

forge room, foundry and carriage rooms, with all their contents, were almost com-

plete losses. Some valuable testing machines in the mechanical engineering labora-

tory were saved. The total loss is estimated at 840,000, with an insurance amounting

to 87,100. It is expected that the shops will be speedily rebuilt and reequipped.

J. Willard Bolte, of the Michigan Agricultural College, has been appointed poultry-

man in the station.

The Agricultural Colleges.—The following is taken from The Breeder's Gazette:

"Practically without exception American agricultural colleges recently opened their

fall terms with increased attendance. In some instances the enrollment has been

almost doubled. Altogether the increase has been marked, indicating wonderful

growth and distribution of interest in agricultural education. It is a good token.

Nothing is more significant as showing the trend of the times. It requires but ordi-

nary mental penetration to see the day when the largest success in agriculture as a

business will depend upon technical training and commercial sagacity. The colleges

ought to be overflowing, every one of them. Their mission is to shape the destiny of

agriculture, and hence of the nation, through their students. Their responsibility

is tremendous, but they are equal to it. What they have accomplished within a

few years, in the face of a disappearing prejudice, is a trustworthy earnest of great

service in future."

Manitoba College of Agriculture.—Buildings are being erected for a new college of

agriculture for Manitoba, established by a recent session of the provincial legislature,

which appropriated 8200,000 for the purpose. The college is located at Winnipeg,

and its principal is W. J. Black, a graduate of the Ontario Agricultural College, who
will have charge of the work in animal husbandry. The principal buildings consist

of a main building, 131 ft. long by 67 ft. wide, and 3 stories in height above a high

basement; and a science and dairy building, 64 by 66 ft,, and 2 stories in height

above a high basement.

The main building is of stone and white brick, and the science and dairy building

of brick with a stone foundation. The main building, in addition to providing labora-

tories, class rooms, a library, and an auditorium with a seating capacity of upward of

500, will afford temporary accommodations for about 60 students, the intention being

to erect a dormitory building when the increase in attendance warrants. The base-

ment and first floor of the science and dairy building will be used for butter and
cheese making, milk testing, home dairying, etc., and the upper floor for laboratory

and class room purposes.
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In addition to these two buildings, a power house, principal's residence, live-stock
auditorium, and horse and cattle barns are being provided. The horse and cattle

barns are of modern design, and the Live-stock auditorium, which connects them,
will afford seating capacity for about 300. The college farm consists of I L7 acres, and
is immediately outside the city limits of Winnipeg, on the Assiniboine River. The
college buildings are located on the banks of this stream, aboul 4 miles from the
center of the city. A part of the farm will be used for experimental work in agri-

culture, horticulture, and forestry.

The regular college course will extend over two years, and will open immediately
after the fall work on Manitoba farms has been completed, and close in time to
allow students to reach home before tin- spring work begins. There will he do
rigid entrance examinations, the main requirement being sufficient knowledge of
the English language to benefil by the lectures, and practical experience U] a
farm covering at leasl two summers. A tuition fee of $10 per annum will be
charged, and board will be furnished at actual cost. Then- will be special dairy
n.iirses in butter and cheese making, to ever from in t.» 14 weeks. ••The college
in its teaching will he practical in the highest possible degree. It will train practical
farmer.-, not educate them along lines calculated t«» lead young men from the farm.

- '

It was expected t<> open the college to -indents in the regular course in January,
hut owing to tin- delay in building, this has been abandoned. It is planned, how-
ever, to carry on the dairy school and to offer short courses in animal husbandry
and agronomy. W. .1. Carson has been elected professor of dairying.

Agricultural High School in Kansas.—A four-year agricultural course is offered this
fall in the Norton County High School, at Norton. Kans. The course of study will
follow closely the outline suggested by the committee on methods of teaching agri-

culture in its ninth report (Circ. 60 of this Office), and it is planned to lay especial
emphasis upon farm crops, animal production, and farm machinery, all of which are
Jtems of great importance in farm practice in Norton County.
Arrangements have been made with the three implement dealer- of Norton to

• the teacher of agriculture in giving course- in farm machinery, by taking the
agricultural classes into their warehouses under the direction of an expert, who will

instruct them in the structure, manipulation, and care of the different machine-. It

is planned also to take the classes on numerous trips to leading farms in the vicinity of
the school to -tndy farm management, domestic animals, and type- of farm buildings.
The course is in charge of A. I". Turner, a graduate of the Kansas Agricultural

College. It starts out with an enrollment of 9 hoys out of a total of 7i>. ami Mr. Tur-
ner writes that most of the first-year boys will take up agriculture when they gel to
it in the course. Arrangements are being made for a grain-judging contest to be held
in January, which will he open to all young men in the county. The implement
dealers of Norton have offered prize.- of farm machinery aggregating in value over
1100 for this contest.

A Centralized Agricultural School.— Farragut School, located near Concord. Tenn.,
is a centralized school comprising within its territory mosi of the area of three
former school districts. It was opened in September, 1904, and its firet year was a
successful one. The school is supported jointly by the Southern Education Board,
which has contributed about $3,500, the State tax levy for the salaries of teach*
and local contributions. The funds thus raised, exclusive of teachers' wages, amount
to s.s. nun. of which $6,000 was expended for a Bchool building and equipment. The
building is 54 by 80 ft., 2 stories bigh, and contains 6 well-lighted schoolr oe and a
large assembly room. One of the abandoned -.-I Ihouses has been moved to the
site of the new building and is used for domestic science and manual training class
rooms.

A small poultry house with incubator and brooder, a two-frame hotbed, and a
shed for horses comprise the major portion of the farm equipment. The Bchool has
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V2h acres of land, 3 of which are used for horticulture, 6 for farm crops, and the

remaining 3£ acres for campus and farmyard. It is the plan to make this a model

rural school in which agriculture, domestic science, and manual training shall be

leading features. There are at present 5 teachers, including the superintendent and

the teacher of agriculture, the latter a graduate of the University of Tennessee.

The school is under the control of a local board of 9 members.

Agriculture in New Missouri Normal Schools.—Two new normal schools are to be

established in Missouri next year, each to have, among others, an industrial depart-

ment, in which instruction will be given in agriculture, horticulture, domestic art,

domestic science, and manual training and drawing. One-third of the time of each

student will be devoted for two years to preparation for teaching industrial subjects

in the rural and village schools.

Agriculture in Wisconsin Public Schools.—According to a recent note in the Journal

of Education, Wisconsin now requires the elements of agriculture to be taught in

every rural school in the State, and no diploma can be issued to any pupil graduating

from a rural school unless he has had instruction in agriculture.

Agriculture at the College of Science, Poonah, India.—The following facts regarding

agricultural instruction in this institution are furnished by Prof. J. B. Knight, a

graduate of the Massachusetts Agricultural College and at present professor of agri-

culture in the college at Poonah. It appears that the College of Science was origi-

nally a college of engineering, but in 1879 provision was made for a class in

agriculture and forestry and 72 acres of land for a college farm were bought. In

1884 an herbarium and a botanical garden were added, and in 1885 a chemical

laboratory.

Two years later a veterinary hospital and operating rooms were provided, and in

1890 graduates from the agricultural class were given a diploma in agriculture. A
lecturer in agricultural chemistry was appointed in 1898, and the following year the

standard of the agricultural work was raised and the degree changed to licentiate of

agriculture. The course given at present covers 3 years and includes theoretical

instruction in agriculture, agricultural chemistry, botany, veterinary science, etc.

There are at present 77 students taking the agricultural work, by far the larger pro-

portion being first-year men.

Agricultural Instruction in the Transvaal.—According to the last annual report of

the Transvaal Department of Agriculture, there is no agricultural school in that

country, but the Transvaal Technical Institute has recently been established, and it

is expected that this will form the nucleus of a future university, which will include

a college of agriculture. In the meantime some instruction in agriculture is provided

by making arrangements to receive students or apprentices at the veterinary experi-

ment station and the different government laboratories, experiment farms, fruit gar-

dens, poultry yards, etc. School gardens are maintained in connection writh most

of the schools in the Marico and North Lichtenburg districts.

Agricultural Schools in the West Indies.—The agricultural schools conducted under

the Imperial Department of Agriculture for the West Indies, wThich are now in oper-

ation in St. Lucia, St. Vincent, and Dominica, were established for the special pur-

pose of affording practical training in agriculture to a selected number of boys of

about 15 years of age who have passed the fourth standard in the public schools.

After passing a probationary period of 3 months, boys are formally admitted into the

schools on an agreement being signed by their parents or guardians to allow the

boys to remain undisturbed at the school for a period of 3 or 4 years, during which
time they not only receive free instruction but are lodged, boarded, and clothed free

of expense to their parents.

Winter Schools in the Rhine Province.—There are now 31 winter schools under the

control of the Rhine Province Chamber of Agriculture, 4 of which last year com-
pleted their twenty-fifth year. At that time the total attendance at the winter schools
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had been 11,467 pupils, 3,993 of whom had attended 2 winter terms. A feature of

these schools is the variety of special courses, which include horticulture, tin- utiliza-

tion of fruit, vine culture, bee culture, feeding, fertilizers, I kkeeping, and domestic

ecom imy.

Algerian School of Agriculture.—A school of agriculture w itfa a farm school attached

has been organized al Maison-Carree, which it was expected to open to students on

October9. The number of students is limited to 25, and these will be chosen from

candidates 17 years old or older w ho pass satisfactory examinations in mathematics,

chemistry, and natural science.

An Agricultural School in Turkey.—The Southern Workman records the organization

of the Thessalonica Agricultural and [ndustrial Institute a1 Balonica, Turkey, under

the control of an undenominational board of L2 directors, incorporated under the

laws of the State of New York. The school is on a 52-acre farm, 5 miles from Salo-

uica, and has been in operation about a year and a half. Its work is similar to thai

of the Hampton and Tuskegee institutes.

Experiment Station Apprentices in Ireland.—The Department of Agriculture and

Technical Instruction for Ireland has recently opened three experiment stations

located respectively at Clonakilty, County Cork; Ballyhaise, County Cavan, and

Athenry, County Galway. In addition to conducting experiments in animal hus-

bandry, dairying, and other branches of agriculture, these stations w ill admit a lim-

ited number of young men as apprentices. These apprentices will be given practical

instruction in the work of the farm, shop, and garden, as well as class-room instruc-

tion in English, arithmetic, bookkeeping, and technical agriculture in the evenings,

and at other times when outdoor work is not pressing. There is a sliding scale of

fees ranging from $15 to$16 per session, based on the aggregate valuation of the hold-

ings of the parents of the apprentices.

New Experiment Station in South Australia.—The government of South Australia

has set apart 1,000 acres of the Kybybolite Estate, in the southeastern part of tin-

colony, fur an experiment station under the control of the Department of Agricul-

ture. The climate at this place is much more humid than at Etdseworthy, and a

greater variety of crops can therefore be tested. Provision ha- been made foraccept-

ing farm pupils at Kyhyholite. who will have an opportunity to take lectures under

the profe-sor of agriculture of the Roseworthy Agrieultural College.

New Board of Agriculture in India.—The Government of India has recently con-

stituted a board of agriculture, the duties of which are the improvement of agricul-

tural methods by the introduction of better quality of seed grains and roots, by the

adoption of up-to-date machinery and implements, by experimenting with soil- and

fertilizers, and by the study of plant diseases and economic insects. "The board

has also under consideration a system of agricultural tuition, with a new to a distri-

bution throughout the country of men trained in tin- science of the subject." It has

been decided to publish a quarterly journal on agricultural subjects, and also to issue

separate scientific publications.

New Fertilizer Law in Porto Rico. —The legislative assembly of Porto Ric6 at its

last session passed an act to regulate the registration and inspection of commercial

fertilizers, fertilizer materials, and chemicals in Porto Rico, to take effect July l. 1905.

The ( 'oinmissioner of the Interior is charged with the inspection, and all dealers in

fertilizer- are required to register their -_roods with the commissioner, to pay an

inspection fee of 25 cents per ton. ami to Becure from the commissioner tags to be

attached to each package setting forth the name of the fertilizer, the name and

address of the manufacturer, and guaranteed analysis, including minimum percent-

ages only of available phosphoric acid, nitrogen, and potash. Pulverized leather,

raw. steamed, roasted, or in any other form, is barred from use in fertilizers without

a full and explicit statement of the fact. Violation <>f the provisions of the act will

be considered a misdemeanor, the penalty on conviction being a fine of not less than
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$200 nor more than $500, or imprisonment not to exceed six months in default of

payment.

Meeting of Agricultural Implement Manufacturers.—The Twelfth Annual Conven-

tion of the National Association of Agricultural Implement and Vehicle Manufac-

turers, held at Niagara Falls, New York, September 27-29, was a meeting of general

interest to American farmers, both because farm machinery is one of the most vital

factors in the success of American agriculture and because of the interest which the

Association showed at the meeting in methods for the further perfection of its prod-

ucts so as to make them more effectively do the work of the American farm. About

250 members were present. The sessions were well attended, and the reports of the

different committees show that the Association, as a whole, is doing much practical

work for its members. Among the reports was one from the attorney of the Asso-

ciation, the committees on transportation, legislation, patents, and a lengthy and

interesting report on irrigation in arid lands.

On the first day of the session Judge Grosscup, of Chicago, delivered an able

address on The Transportation Problem. A representative of the International Har-

vester Co. also presented a paper on The Necessity for Tax-Free Alcohol for Indus-

trial Purposes.

The literary feature of the second day's session, September 28, was a series of

papers by representatives of the Department of Agriculture and the agricultural col-

leges, the gentlemen submitting papers having been invited by the Association to

explain the work done by these agencies to secure the improvement and better use

of farm machinery. The first of these addresses was on Practical Farm Mechanics,

by Prof. J. W. Gilmore, professor of farm mechanics at Cornell University. This

paper dealt with the methods of teaching farm mechanics at Cornell, and explained

some of the investigations which that institution is making of farm machinery.

Dr. Elwood Mead, Chief of Irrigation and Drainage Investigations of this Office,

read a paper on The Applications of Power to Farm Work, showing the impor-

tance of a proper adjustment of machines to the power which operates them and

the strength of the man that controls them. It also called attention to the evolution

now taking place in farm machinery, in which steam, gas, wind, and electricity are

displacing both man and animals in operating. Prof. C. J. Zintheo, who has charge

of the investigations of farm machinery in this Office, explained some of the studies

now being made by the Office, paying especial attention to the work being done to

determine the value of denaturized alcohol and of w'ind as power agents in the

operation of farm machinery. Prof. G. N. Knapp, professor of agricultural engi-

neering in the University of Wisconsin, was present and participated in the discussion.

The work of the Agricultural Department and of the various stations which have

taken up studies of farm machinery was warmly commended in the discussions of the

convention, and the following resolutions were unanimously adopted by the association:

Resolved, That we indorse and commend the agricultural engineering investigations

of the United States Department of Agriculture, and believe their extension wT
ill

benefit both the users and makers of farm machinery.

Resolved, That a committee of three be appointed by the president to confer and
advise with the proper governmental authorities about the conduct and extension of

these investigations.

We also recommend as a feature of these investigations the establishment of a

laboratory and museum for testing and illustration of principles in farm mechanics.

Resolved, That we indorse and commend the teaching of farm mechanics and agri-

cultural engineering in the various agricultural and other colleges, and that we pledge

to all of this work our cooperation and support.

Mr. 11. E. Miles, of Racine, Wisconsin; Mr. J. Butterworth, of Moline, Illinois;

and Mr. Newell Sanders, of Chattanooga, Tennessee, were appointed as a committee



NOTES. 207

to confer with the U. S. Departmenl of Agriculture on the conduct and extension of

investigations of farm implements and machinery.

Suggestions were made by manufacturers thai at leasl half of the men Benl abroad

to foreign countries by the Bureau of < Jommerce and Labor, t" Btudy tin- requirements

of American commerce, Bhould have a knowledge "i farm implements and agricultural

practice, as farm implements represenl one of the largest lines "i" American exports.

These men should study soils ami farm crop conditions, in order that they might

report intelligently the character of farm implements which would meet tin- demands

of different localities.

The convention adjourned on the 28th, and on the 29th, at the invitation of ( !ana-

dian manufacturers, they took a trip to Hamilton, Ontario, where they visited the

International Harvester Company's factory, ami to Toronto, where a banquet was

given in their honor. ( >n the latter occasion addresses on commercial relations and

reciprocity were made by prominent men from both the Canadian ami American

Manufacturers' Associations.

Personal Mention.—Dr. D. 1''.. Salmon, for twenty-one years Chief of tin- Bureau

of Animal Industry of this Department, resigned his position, to take effect

October l.

.1. I'.. Dandeno, assistant professor of botany a1 the Michigan Agricultural College.

and S. F. Edwards, instructor in hacteriology in the same institution, have been

appointed to the chairs of botany ami bacteriology, respectively, in the Ontario

Agricultural College atGuelph.

C. YV. Howard, a graduate of Cornell University, and for the past year laboratory

assistant in entomology, has been appointed assistant entomologist under the Trans-

vaal Government The enl logist is C. B. Simpson, also a graduate of Cornell

University.

George 1.. Clothier, formerly of the Forest Service of this Department, has become

instructor in forestry in the Mississippi College, a new department having been

recently established in that institution. In addition to his instruction in the college,

he will carry on propaganda work in forestry in the State, and will conduct some

special studies of forest problems in cooperation with the Forest Service.

A press notice states that Don Enrique Fynn, an agricultural engineer of some

prominence in South America, has been appointed chief of the division of agriculture

in the Argentina Government, which undertakes to provide instruction for farmers

and others interested in agriculture, and to generally stimulate efforts for agricultural

improvement and development.

Prof. Julius Kiihn, of Halle, widely known for his agricultural writings, especially

upon feeding animals, celebrated his eightieth birthday October 23.

Dr. II. Fischer has been appointed director of the bacteriological station in the

agricultural high school at Berlin.

Prof. W. Hoffmeister, director of the experiment station at [nsterburg, Germany,

retired October 1. He is succeeded by Dr. W. Zieldorff, chemisl of the Eohenheim

station.

Miscellaneous.—The late Major Henry F. Alvord bequeathed to the Massachusetts

Agricultural College a large collection of agricultural hooks, pictures, and museum

articles. He also left a bequest of "nol less than $4,000 nor more than $5,000, prefer-

ably the latter," to found a scholarship to he known as the Alvord Dairy Scholarship.

The income of this fund is 'Mo he applied to the support of any worthy student at

Bald college, graduate or postgraduate, who may be making a specialty of the study

of dairy husbandry
I
broadly considered |

with intentions of becoming an investigator,

teacher, or special practitioner in connection with the dairy industry." The bequest

is subject to the life interest of Mrs. Alvord.
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The Geological Survey of Ireland has recently been transferred from the charge of

the board of education to the department of agriculture and technical instruction.

In connection with an article on the transference, by Grenville A. J. Cole, describ-

ing the survey's work and published in the department's journal, it is mentioned

that a laboratory for the examination of soils was established in Belfast in 1837 as a

part of the geological survey, and a soil survey projected. "The scheme was unfor-

tunately regarded by the authorities as either immaterial or inopportune, and it was

left for Germany, the United States, Japan, and other nations to develop agricul-

tural geology as a branch .of organized research." In connection with the accounts

of recent drift surveys, chapters on the soils have been included, and now that the

geological survey has been transferred to the department of agriculture it is suggested

that these drift surveys will be supplemented by the preparation of soil maps for

districts of special agricultural interest.

It is learned from Nature that the late John Innes, of'Merton, Surrey, left his

house, the Manor Farm, and two acres of ground, to establish thereon a school of

horticulture for giving technical instruction in the science and art of horticulture and

the necessary physical and mental training incidental thereto.

It is reported that the Long Island Railroad has located an experimental farm on

Long Island, X. Y., to determine the possibilities of bringing the land into productive

condition. The land is overgrown with scrub oak and pine, and is typical of large

tracts which have never been cultivated, although lying at the very doors of a great

market.

The University of Melbourne has received a largely increased endowment from the

government of Victoria on condition that a degree course in agriculture be estab-

lished. It is understood that the necessary arrangements for such a course have been

completed.

A monument to the late Max Maercker, director of the agricultural experiment sta-

tion at Halle, was unveiled in Halle October 24.

The name of the Durham College of Science, Newcastle-upon-Tyne, England, has

been changed to Armstrong College. The agricultural department of the college

remains in charge of Prof. Douglas A. Gilchrist.

The secretary of state for the British Colonies has appointed Gerald Dodgeon to

examine and report upon questions relating to the development of the agricultural

resources of British West Africa.
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The statement has recently been made that scientists often retard

the progress of general and industrial science by their impractical

views of practical affairs. The idea was aot thai investigation should

l>c confined to utilitarian Lines, or thai research in pure science should

be restricted for what i> pure science in one connection becomes

applied science in another, but rather that in various lines of research

more rapid and surer progress would be made if investigators brought

to their work more practical knowledge of its economic relations.

This appears to be a reasonable deduction, and there is much evidence

to bear it out. Granting that all knowledge is useful, its useful aspects

must be brought out, and there must be intelligence in it- application.

In olden times men of science recognized that to secure support for

their investigations they must "disguise their work under a utilitarian

cloak." As time has irone on the world has become more sympathetic

toward science and less exacting in its demands to he assured of it-

immediate application. This is a result of education and its broadening

influence, which has spread by contact to people of all classes: hut

nevertheless a large body of people continue to distinguish between

what to them is theoretical or pure science, and \\ hat is applied science.

To such, Doctor Jordan's estimate of the value of science that it "lies

in its relation to human conduct." and the value of knowledge that it

"lies in the use we can make of it." will come as a vindication of a

possibly unformulated conviction. A.s a matter of fact, institutions of

research supported by public funds have gained popular support

largely because they succeeded in devising helps in economic and utili-

tarian affairs.

The public expectations of practical results vary somewhat with

the character of the investigation and of the institution. In the case

of agricultural investigation the expectations have come to run very

high, largely as a result of past experience and the confidence which

has been inspired in this line of work. The experiment station is an

institution for investigation in science as applied to agriculture. It i>

regarded as a utilitarian institution. Its purpose i- the attainment of

209



210 EXPERIMENT STATION RECORD.

results which will have a direct application to one of our fundamental

industries—direct in the sense that the gulf which often intervenes

between abstract research and its application will be bridged over.

Definite practical knowledge is at a higher premium than ever

before. The scientist who is carrying out investigations is more and

more expected to develop the economic relations of his work. While

we are more and more patient in awaiting conclusions, we expect that

a definite ultimate aim will be kept constantly in view, which centers

about some phase of agricultural production. This will constitute

the real purpose of the undertaking, and will distinguish it in general

character from research in pure science.

Furthermore, the final results and suggestions must not only be

practical in their relations, but they must be practicable as well.

Certain practices which might be suggested are not practicable

because they can not be fitted into farm operations, which have to be

governed b}T certain conditions of first importance.

The ability to see clearly the practical bearings of his work and to

make its application is not given to every investigator. There are

still some evidences of this in our experiment stations, although as a

class our station workers possess this ability in probably a greater

degree, and are closer in their contact and relations with agricultural

practice, than any similar class of workers in the world. The most

successful of them have made a study of the farmer's methods and

shown a close sympathy with his needs.

We still need in some directions more of intelligent, well-aimed

investigation, which will be started right and pursued with a clear

purpose to the very end. Our work in some lines is not carefully

enough planned. It is fragmentary and not thorough. It needs sys-

tematizing, and to have supervision which will stimulate it while giv-

ing general direction. This need is enhanced by the division of the

men's time between college and station duties, and the interruptions

which come from other causes. It is one of the arguments for a

director and for a closer organization.

One of the chief criticisms made upon our experiment station work
has been the striving to secure practical applications too rapidly, and

not giving time enough for the fundamental research on which these

applications must rest. It has been asserted that "the proportion of

applied science in agriculture is too great in this country," and that

" while we do not need fewer workers in applied agricultural science,

we do need more workers who would devote themselves to fundamental
research"—with an outlook to practical agriculture, doubtless.

No one will dispute the need of more investigation of a fundamental
character. The experiment stations themselves have demonstrated
this, and their work has led up to it, Before their advent the limita-
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(ions of our knowledge of agricultural Bcienee were not realized, and

tlic gaps which we n<>\\ perceive were not apparent. A.8 the work has

advanced tin- problems have become more intricate and the call more

imperative for systematic and thorough investigation. To realize its

importance we have only to remember how the work upon silage pres-

ervation was promoted by the discovery of the real nature and cause

of the changes, and the influences governing them. Immediately the

wav was open for more intelligent understanding of the problems.

And in cheese making the fundamental investigations which showed

the character of the compounds formed, the nature of the changes,

and the influence of conditions clarified the whole subject of manufac

ture and ripening, and simplified the solution of minor problem-.

We are approaching the point in a number of department- of the

work where there will he much waste of effort and much delay in

reaching the final conclusions unless some classic fundamental inves-

tigations can be carried out. To enable this will require some relief

from the routine of the class room and the laboratory, and from the

various form- of extension work. There is a very perceptible move-

ment to free certain of the station experts from heavy teaching duties,

which i- already affording some measure of relief; hut the demands

of the farmers5 institute upon the station staff show no general

diminution.

Last year the station men in forty-three State- and Territories took

a prominent part in the institute work. This involved three hundred

and sixty men, who devoted to it an aggregate of over twenty-six hun-

dred days. In one State alone the station specialists delivered two

hundred and twenty-three addresses at institute- and similar farmers'

gatherings. This shows a jusl appreciation of station men as institute

workers. They have a message for the farmer-, and are in position

to give advice upon a wide range of practical questions. This work

has increased in dignity and importance, as the great majority of

farmers now go to the institutes to he instructed, and these meetings

afford opportunity for the oral presentation of the station*- work and

results. But important as the relation i-. it i- becoming more and

more evident that to a large extent a separate stall" of worker- will

have to he provided for the institutes.

Too much of our work i- done under pressure. This applies not

only to the experiment- themselves, hut t<» the preparation of matter

for publication. This seems inevitable under our present system, and

where Mich a mass of material i> published some of it i- hound to he

immature. But the matter might he much improved by more careful

editing and supervision.

The lack <>f editing impairs the usefulness and effectiveness of these

writings, especially in the case of -tat ion- where little attention is
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evidently paid to the matter. In reviewing publications we are not

infrequently misled or in doubt as to some important points, owing

to the way in which the matter is presented. The data should be care-

fully computed and compared, and summaries of the more important

results given in the clearest manner. A table is a difficult thing for

many people to understand, but the difficulties are greatly enhanced

if the table is improperly constructed.

There is often a feeling that the publications must be the complete

record of the station's work, and hence publications are loaded down

unduly with data which adds to the expense of publication and are of

interest to only an occasional reader. Ultimately the station's publi-

cations should give the permanent record of their work, as far as the

important results and application are concerned; but much, if not

most, of the data should be retained in the station's unprinted records.

The question may well be asked whether, considering its real pur-

pose, a bulletin should be published for general distribution until it

has a definite message to carry. Bulletins which merely record data

are of very doubtful value to the general public, and hence their pub-

lication in large editions is an unnecessaiy expense. We still have

meteorological bulletins, although not as many as formerly, which give

only a record of the weather conditions, with no possible means of

comparing them with the crop conditions of the season, and no attempt

to trace any relationship. We likewise have soil temperatures reported

without reference to anything else, so that they can be of very little

value to anyone except the writer, who presumably has other obser-

vations related to them. We have descriptions of flora, though fewer

than formerly, which stop just short of the vital point to agriculture;

and we have weed studies which give the botanical relationships, dis-

tribution, and habits of the plant, but only an imperfect method of

eradication or subjection, if indeed an attempt is made in that direction.

In the preparation of matter for popular distribution the point of

view of the reader should be kept constantly in mind. In a weed bul-

letin, for example, unless it be merely a preliminary warning, the vital

thing to the farmer is a method for eradication, and he has a right to.

expect when he picks up a bulletin that this has been studied in a thor-

ough manner, and will be presented to him along with the more tech-

nical part in a clear, straightforward wa}7
. To nearly eradicate a weed

is only to reduce its quantity, and the partial remedy will be only tem-

porary. Furthermore, the farmer is encouraged to believe a halfway
method will do. If the plant reproduces by rootstocks, the scattering

joints, if allowed to remain, will rapidly produce more rootstocks and
seeds and the difficulty will continue, often in more serious form.

Instead of being content with a halfway method the author should

endeavor to work out and present a thorough method of eradicating
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the pest, even though it involve some added labor on the pari of the

farmer. If the weed is a sufficiently troublesome pest to command
attention it is worth serious study, and the attempt should be to pre-

scribe an effective and practicable method of ridding fields of it.

Unfortunately, not all investigators arc good writers. They do not

have the ability t<> present what they report in a logical, orderl)

sequence, so that one can follow clearly step by step and understand

without a partial rereading of the article. This lack of coordination

is tin* most serious editorial fault of our station literature, and the

inference from it often is the serious one that the writer has not ana

lyzed his subject and coordinated it> different parts. The subject is

frequently befogged by bringing a side issue into the discussion, and

Suggestions often lose their force from the manner in which they are

presented. Clearness and simplicity of presentation are of far greater

importance than form and style, and arc especially desirable in publi-

cations intended for popular consumption, like the majority of the

station bulletins.

'There should be some person connected with each station whose

business it is to edit the station publications—to read them critically

and see that the text and tables are clear and logical. lb' may not be

a special officer, but he should represent the director in this important

function. While this work calls for great tact, a discreet and consci

entious editor may exert great influence on the character of the litera-

ture of a station. This has been demonstrated at several stations

where more attention is given to these matters. The investigator

should welcome the editor who can suggest some more effective and

attractive form for presenting his ideas.

The text should be edited for fact as well as for clearness, and in

this the scrutiny of specialists in a number of lines will often be help-

ful. It will prevent narrowness, and will make the bulletin the prod-

uct of the constructive and critical skill of a number of minds. It

were well for every station man to regard the publication of his bul-

letin as the culmination of his work upon the subject up to that

point, the product by which his colleagues and the world will judge

him. His real interest lies in that which will endure, will serve a- a

basis for science, or will at once serve an economic end. And the

people's real interest is that the economic relations of scientific work

be so clearly developed that their application can be made in everyday

affairs.

The exercises connected with the installation of Dr. Edmund Janes

flames as president of the University of Illinois occupied most of the

week beginning October IT), and were of an unusually interesting

character because of the Large number of administrative officers and
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professors connected with foreign and American universities and col-

leges who were in attendance, the variety and scope of the papers read,

and the subjects discussed at the meetings held during the week.

The wonderful growth of the university in the past ten years, both

in material equipment and in the number of its faculty and students,

afforded a splendid demonstration of the possibilities of the develop-

ment of the institutions founded on the Morrill Acts of 1862 and 1890

and the Hatch Act of 1887, when once the people of a State are

thoroughly aroused to the importance of maintaining and extending

higher education on a National and State basis. This university is

directly the outcome of the National land-grant act of Congress for

higher education, and has been maintained wholly by State and

National funds.

In 1895 the University of Illinois had four colleges in six buildings,

less than fifty members on its faculty, and about six hundred students.

In 1905 it has eleven colleges in twenty-five buildings, four hundred

and eighty-seven members on its faculty, and nearly four thousand

students. In the same period the legislative appropriations have

increased from $295,000 to $1,500,000.

Among the subjects most prominently and thoroughly discussed

on this occasion were the relations of the State to education in both

higher and lower schools, and the best methods of administration for

American universities. The functions of the university or college

president and the relations of the faculty to the president and board

of trustees were most earnest^ discussed, and a marked divergence of

opinion regarding the authority which the president should possess

was brought out. It was evident that while university development

in this country in recent years has been in the direction of the central-

ization of authority in the president, there was a strong feeling in the

minds of many of the eminent educators gathered on this occasion that

this tendency had gone too far, and that in some ways the boards of

trustees and the college faculty should be brought closer together and

exert more influence in determining the educational policy of the

institution.

In the conference of college and university trustees, the first of its

kind held in this country, much attention was given to questions relat-

ing to the management of finances and accounting for funds. The
desirability of stricter accounting and more intelligible and accurate

financial reports was strongly insisted on.

Agriculture as a subject on which has been based one of the main
divisions of the university, and which in recent years has fully shared

in the general prosperity of the institution, was given full recognition

in the programme of the installation exercises. In his inaugural

address, in which great stress was laid on the importance of maintain-

ing the courses of instruction in the university on a high grade and
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Increasing research work, President James used the college of agricul

hire as an Must ration of a university department \\ hich had developed

bo rapidly in Dumber of students thai it was evident the day was not

far distant when it would be impracticable tor tin- university t<> care

for all the students in agriculture who would come for instruction on

the present basis. He was therefore in favor of raising the require-

ments f<>r entrance to the college of agriculture, and at the same time

seeking to provide for the secondary education of thousands of students

in special public schools to be established in different parts of the State.

The degree of doctor of agriculture was conferred upon former

Secretary of Agriculture Norman J. Colman and Hon. A. II. Sanders,

editor of Th> Breeders* Gazette, as distinguished Leaders of agricultural

progress in this country; and at the assembly of the college of agri-

culture the services of Doctor Colman to agriculture were set forth in

addresses by ( Jol. ('has. F. Mills and the Director of t his ( )ffice. In the

response to these addresses made by Doctor Colman. a^ well a^ in the

remarks of other speakers, the history of the Hatch Act and the con-

sequent development of agricultural education and research in this

country were described in outline. In this way attention was drawn

to the fact that the National Government, through its Department of

Agriculture and Congress, had been largely instrumental in laying

the foundations of our present system of agricultural education and

research, and had cooperated with the colleges and stations during all

the stages of their development.

Last year the trustees of Cornell University passed a resolution

creating what is virtually a hoard of visitors for the college of agri-

culture, composed of representatives of the State and district agri-

cultural societies. The trustees invited each of these societies to -end

a delegate annually, at the expense of the university, to visit the col-

lege of agriculture and make an inspection of it- work.

In accordance with this provision, delegates from a large number of

these societies visited the college early in October of this year. An
opening talk was given by President Schurman, and Director Bailey

spoke to the delegates on the purpose for which the college farm

should he utilized. A tour was made of the farms. Laboratories, and

other buildings of the college and the experiment station, and the

work was described. The delegates formed a permanent organization,

called the New York State Committee for the Promotion of Agricul-

tnral Education and Research, adopted a constitution, and elected

officers. The president of the State Breeders' Association was elected

president of the new organization, the president of the Mate Fruit

Growers' Association was elected secretary, and the secretary of the

Western New York Horticultural Society, treasurer.

The committee will meet at the college in October each year. The
authorities look for very good results from this organization, It is
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official and representative. It will bring all the farmers of the State

into more intimate knowledge and touch with the work of the college

and station, and will help to give the various agricultural organiza-

tions an individual interest in the institution. It is a recognition of

the relation of the college of agriculture to the farmers of the State,

and of the fact that the college to be most effective should understand

and appreciate the agricultural needs, problems, and aims of that class

of people.

Professor Bailey's remarks to the delegates upon the purpose of

the college farm are of interest as representing the prevailing

views of agricultural educators upon this point and as showing the

gradual evolution of ideas which has taken place. The purpose of

the farm in connection with collegiate instruction in agriculture has

been a fruitful topic of discussion ever since the establishment of agri-

cultural colleges, and the prevalent notion regarding its relation to

instruction has undergone many changes.

Professor Bailey presented abstracts of letters bearing upon this point

from deans and professors in some of the leading agricultural colleges.

The general consensus of opinion was that the college farm should be

looked upon as an outdoor laboratory for instruction in those things

which require contact with practical things, rather than as a model

farm or one for growing maximum crops or for giving students a

large amount of practical training.

"It seems to me," Professor Bailey said, "that we have now come
to the final and proper stage or idea, that the college or university

farm must be a laboratory. The pattern farm, model farm, com-

mercial farm, and illustration farm are all incidental and secondary

to this general purpose. ... A college farm is a means to an end.

The end is the teaching of students; the growing of maximum crops

may or may not be the best way of attaining this end. We hope to

conduct our farms on the best business principles and in conformity

with the very best farm practices; we expect to make them interest-

ing and attractive to students and visitors; nevertheless, the laboratory

utilization of these areas is to be our first consideration. If we are

not using farms as a means of training men, then we are not using

them for pedagogical purposes, and the future will not justify our

possession of them."
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The determination of phosphoric acid by means of ammonium phospho-

molybdate, <i. P. Baxter and R. C. Griffin {Amer. ('htm. Jour., 84 (1905), No. 8,

pp. 204 211 1. This is a second paper on this subject and deals especially with the

nature and amount of the occluded substances in the ammonium phosphomolybdate

precipitate.

The results of the investigation confirm the conclusion reached in the previous

paper "that it is possible to obtain ammonium phosphomolybdate constant in com-

position and in a state suitable for weighing, so that it may be used for the accurate

estimation of phosphoric acid." The precipitation should be performed at room

temperature by pouring the phosphate solution into the molybdic acid. "If the

precipitation is performed in the reverse manner the composition of the precipitate

varies considerably."

The precipitate is the diammonium salt which when heated to a high temperature

with ammonium nitrate is converted almost completely into the triammonium phos-

phomolybdate. "The ammonium in the precipitate is readily replaced by potassium,

in the presence of a high concentration of potassium salts, but the reverse change

takes place if the potassium phosphomolybdate is then treated with concentrated

ammonium salts." It was found that the precipitate occludes varying amounts of

both molybdic acid and ammounium molybdate, according to the conditions of

precipitation.

The Pemberton method of determining phosphoric acid by titration of ammonium
phosphomolybdate with standard potassium hydroxid is condemned as inaccurate

because (
1

) the precipitate occludes varying amounts of molybdic acid; (2 | 24 mole-

cules of alkali are required for the neutralization of 1 molecule of ammonium phospho-

molybdate and not 23 as commonly assumed; and (3) titration with phenolphthalein

in the presence of ammonia always yields uncertain results.

" No method for estimating phosphoric acid, which depends upon the determina-

tion of the molybdic acid in ammonium phosphomolybdate, is accurate unless allow-

ance is made for the occluded ammonium molybdate and molybdic acid."

Determination of citrate-soluble phosphoric acid in superphosphate, < ).

Beib {Ztschr. Analyt. Chem., 44 1 1905), No. 6-7, />/>. S97, 898).—The following quick

method is proposed as a substitute for the official Petermann method used in Belgium:

To 2.1 gm. of the superphosphate in a small mortar add in 10 cc. portions while

still warm a mixture of L'Occ of concentrated sulphuric acid and 80 d-. of water, grind-

ing the superphosphate with the acid mixture and pouring off the solution into a

1
liter !la>k. The operation is repeated ''< time-, when the residue is washed into the

Mask with t he remaining acid solution and the lla>k is -ha ken for- half an hour in a

rotary apparatus. The solution is cooled and the flask tilled to the mark with water.

The solution is filteredand •"><> CC. of the tilt rate i- used for the determination of phos-

phoric acid by means of magnesia mixture. Comparative tests by the author and
others of this method and IVtennann's method show closely agreeing results.

9177—No. 3—05 2 217
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On the determination of phosphoric acid, F. Raschig {Ztschr. Angew. Chem.,

18 {1905), No. 24, p. 953).—A reply to Hlavnicka's criticism of the author's method

previously noted (E. S. R., 17, p. 6) in which the reliability of the method is main-

tained and the use of a clear blue glass is recommended to increase the sharpness of

the reaction in titrating with methyl orange.

Detection of natural phosphates in phosphatic slags, L. Ledoux ( Cong. Chim.

Pharm. Liege, 1905, pp. 129-134; abs. in Jour. Soc. Chem. Indus., 24 {1905), Xo. 16,

p. 904).—"The method consists in extracting the phosphate, first with citric acid,

which dissolves all the phosphoric acid of the slag, and then with nitric acid. The

latter extract only gives a precipitate with ammonium molybdate when mineral

phosphates have been added to the slag."

A new reag-ent for potassium, E. P. Alvarez {Chem. News, 91 {1905), p. 146;

abs. in Analyst, 30 {1905), No. 352, pp. 254, 255).—The reagent proposed is "icono-

gene," sodium amidonaphthol sulphonate, which it is claimed in 5 per cent solution

gives in neutral solutions of potash compounds a white, very brilliant, crystalline

precipitate of potassium amidonaphthol sulphonate which is slightly soluble in water

and insoluble in alcohol. Ammonia salts are not precipitated and magnesia com-

pounds do not interfere with the reaction, if sufficient ammonium chlorid is present.

Nickel, cobalt, and bismuth give precipitates insoluble in excess of the reagent.

Contribution to the analysis of nitrate of soda, R. Bensemann {Ztschr. Angew.

Chem., 18 {1905), Nos. 24, p. 939; 31, pp. 1225-1228).—-The method proposed (a pre-

liminary note on which was referred to in E. S. R., 17, p. 7) is as follows:

Dissolve 80 gm. of the nitrate in water, making the volume 1,000 cc, dilute 50 cc.

of this solution with water, acidify with nitric acid, and add silver nitrate. The sil-

ver chlorid precipitated multiplied by 10.192 gives the per cent of sodium chlorid.

Dilute a second portion of 50 cc, acidify with hydrochloric acid, and add barium

chlorid. The barium sulphate obtained multiplied by 15.236 gives the per cent of

sodium sulphate. Evaporate to dryness 100 cc. of the solution with 16 gm. of crys-

talized oxalic acid, take up in water, and evaporate to dryness again, repeating this

operation 5 times.

Ignite the residue, heating gently at first, and maintaining at a red heat for 15

minutes. Dissolve the ignited mass in water, making the volume 250 cc. Dilute

125 cc. of this solution with water, acidify with nitric acid, and add silver nitrate.

The weight of silver chlorid obtained multiplied by 24.146 gives the per cent of

potassium perchlorate. Titrate 100 cc. of the solution with standard sulphuric acid

(80 gm. of S03 per liter), or nitric acid (108 gm. of N2 5 per liter), or hydrochloric

acid (73 gm. per liter). The acid required, less 0.2735 cc. for each per cent of sodium

chlorid and 0.1305 for each per cent of potassium chlorate, multiplied by 3.375 gives

the per cent of nitric acid (N2 5 ).

The chlorate is determined by the Gilbert method, as follows: Mix 20 gm. of

the nitrate with pyrolusite and some sodium carbonate solution; dry the mixture,

melt, and ignite; dissolve the ignited mass in a liter of water; acidify 200 cc. of this

solution with nitric acid, and add silver nitrate. The silver chlorid obtained mul-

tiplied by 21.359 gives the per cent of potassium chlorate. Tests of the method on a

number of samples of nitrate are reported.

The analysis of cyanamid, R. Perotti {Rend. Soc. Chim. Roma, 1904, p- 192;

abs. in Ztschr. Angew. Chem., 18 {1905), No. 23, pp. 906, 907).—In the method pro-

posed cyanamid is dissolved in water, and an excess of ammoniacal silver nitrate is

added, the excess being determined by the ordinary potassium sulphocyanate

method.

The quantitative estimation of nitric acid and nitrates, \V. H. Easton {Chem.

Engin., 1, pp. 142-145; abs. in Jour. Amer. Chem. Soc, 27 {1905) , No. 7, Rev., p. 394).—
An electrolytic method of reducing nitric acid or nitrate to ammonia in a copper

solution acidified with sulphuric acid and distilling the ammonia into standard acid is
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described. The mel 1 1< ><1 of Vbrtmann based on the ase of known amounts of copper

sulphate and sulphuric acid and the titration of the excess of sulphuric acid after the

reduction of the nitrate is also described.

Determination of nitrites in waters, \Y. P. Mason [Jour. Amer. Chem. &

[1905), No. 5, p. 614; Chem. News, 91 I 1905), No. ?S79, p. ?99). -A brief note calling

attention t<> the considerable amounts of nitrites which may gel into distilled water

in the laboratory from the presence of burning Bunserj lamps.

The rapid analysis of cream of tartar and tartaric acid baking powders,

R.O. Brooksi Pennsylvania Sta. Rpt. 1904,pp. 141-145) .—This description of a method

suggested for the examination of baking powders was presented at the meeting of the

LBsociation of Official Agricultural Chemists in L904 (E. S. R., 16, p. 327).

Analysis of formaldehyde sold in North Dakota, E. 1". Ladd [North Dakota

8ta. /.'/'/. 1904, /'< l - /'/' 18 "'
• Analyses of a large number of samples of formalde-

hyde are reported. The data for the different samples are grouped according to the

drug companies from which they were reported by retail druggists as having been

purchased.

Forty-one samples Bhowed a maximum, minimum, and average formaldehyde

contenl of 42.41, 36.78, and 39.72 per rent respectively; 34 samples maximum, mini-

mum, and average percentages of 41.40, 34.87, and 38.82; L9 samples maximum,
minimum, and average percentages of 39.82, 25.42, and :;.">. To; 41 samples maximum,
minimum, and average percentages of 39.37, 21.60, and •'!•">. VI: and 81 samples maxi-

mum, minimum, and average percentages of 41.28, 14.17. and 37.40. Experiments

made at the station showed that formaldehyde does not lose strength upon standing.

The results indicate that commercial formaldehyde is adulterated to a considerable

extent, which is believed to he the main reason why formaldehyde has not given

more general satisfaction in the treatment of wheat smut. It is reported that retailer-

have been found guilty of selling short weight or measure, ami it is believed that the

price at which formaldehyde has been retailed is out of proportion to its cost.

Detection of adulteration in maple sugar and sirup, ('. H. Jones i Vermont sta.

Rpt. 1904, /')' U6-457).—This is a preliminary report on studies which are being

made at the station on the detection of cane sugar w hen added to maple products.

The amount and character of the ash is considered of special importance in differ-

entiating pure from adulterated products. On the basis of numerous analyses the

minimum ash content of pure maple sirup weighing 11 lbs. to the gallon is placed at

(>."> percent and of maple sugar at about 0.6 percent, which minimum figures it is

Btated are rarely attained even with far more thorough filtration than factory equip-

ment affords. The method- employed and the results obtained in the analysis of

the ash of 24 samples of pure and 8 of adulterated maple products, and of 8 commer-

cial samples of brown sugar, raw cane sugar, and glucose are reported. The deter-

mination- to which particular importance is attached are the total ash and the

amount and alkalinity of the soluble and insoluble ash.

The determination of the volume of the precipitate produced in the sugar solution

by lead Bubacetate, while having its limitations, is considered of great value and

capable of practical application. This test as used by the author is made by dis-

solving 5 gm. of the sample in L0 cc. of water, transferring to a graduated sedimen-

tation tube, adding - <•<•. of standard lead Bubacetate solution, and centrifuging for l

minutes at a speed of 1 ,40(1 revolutions per minute. Pure maple products of average

quality show a reading varying from L.5 to :; cc. A similar test has been worked

out and used by Ilortvet E. B. R., 16, p. 846 -

The author also discusses the reliance that may he placed upon the aroma and

color of maple products, and the ratio of lime to potash. The Limited numberof
analyse- reported show a much higher ratio of lime to potash in brown sugar than

in maple products and also a higher sulphate content. Further investigations are t«

.
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be made along these lines, and also concerning the organic acids normally present in

pure maple products.

On the determination of fat in milk poor in fat, T. S. Thomsen {Landw. Vers.

Stat, 62 {1905), No. 4-5, }>}>. 887-399).—Experiments were made with buttermilk,

skim milk, and various mixtures and dilutions of these with water. The Gottlieb

method gave higher and, according to the author, more reliable results than the

extraction method. The results of fat determinations on buttermilk and skim milk

before and after peptonizing led to the conclusion that the impurities in the fat

obtained by the Gottlieb method are very slight.

A study of the Htibl, Hanus, and Wijs methods of iodin absorption, H. L.

Wilson- ( Pennsylvania Sta. Rpt. 1904, pp. 146-150).—The work here reported was done

in cooperation with the associate referee on fats and oils of the Association of Official

Agricultural Chemists, the results of which have already been noted in the report of

the referee (E. S. R., 15, p. 438).

Some notes concerning- Halphen's test for cotton-seed oil, E. Fulmer ( Wash-

ington Sta. Bui. 67, pp. 3-10).—Noted from another publication (E. S. R., 14, p. 836).

Reaction of lard from cotton-seed meal fed hogs with Halphen's reagent,

E. Fulmer ( Washington Sta. Bui. 67, pp. 11-27).—Noted from another publication

(E. S. R., 16, p. 226).

The precipitation limits with ammonium sulphate of some vegetable pro-

teins, II, T. B. Osborne and I. F. Harris (Amer. Jour. Physiol., 13 (1905), No. 5,

pp. 436-447).—The present paper is a continuation of work previously noted (E.

S. R,, 15, p. 222). The principal conclusions drawn from the investigations are as

follows:

" Hofmeister's method of fractional precipitation of proteins from their solutions

by ammonium sulphate affords, in most cases, a valuable and ready means for

the separation of such substances when associated in the same solution.

" The precipitation limits are not characteristic for each individual protein sub-

stance, as is commonly assumed, but appear to depend on the conditions existing in

the solution at the time of precipitation. . . .

"Vegetable globulins can not be distinguished from vegetable albumins by means

of their precipitation limits with ammonium sulphate, since many of these globulins

are not precipitated until the concentration in ammonium sulphate is raised well

above one-half saturation, while leucosin, the best characterized albumin of vege-

table origin nowT known, is almost completely precipitated at one-half saturation."

The glycocoll content of different proteids, F. Dubrowin (lnaug. Diss., St.

Petersburg, 1902; abs. in Physiol. Puss.', 3 (1904), Nos. 48-60, p. 184).—Cleavage was

induced in a large number of proteids by treatment with sulphuric acid. No glyco-

coll group was found in the vegetable proteids examined. On the other hand, the

proteids of connective and skeletal tissue gave large quantities of glycocoll. Judged

by the glycocoll content of their cleavage products collagen, ossein, chondin, and

elastin are closely related. The proteid of the crystalline lens of the eye was found

to contain 4.5 per cent tyrosin and 0.7 per cent glycocoll. No glycocoll was found

in the cleavage products of myosin.

Determination of hippuric acid in urine, R. E. Stallings (Pennsylvania Sta.

Rpt. 1904, pp. 151-154).—Using a modification of Konig's method, hippuric acid, uric

acid, and benzoic acid were determined in samples of urine of a steer, and also to test

the method in an artificial mixture of these acids to which a small amount of sodium
hydroxid had been added. In the case of the artificial mixture, the results obtained

for hippuric and uric acids were too low. The greatest discrepancy wTas observed with

the uric acid, while the benzoic acid was too high. In the case of urine, fairly con-

cordant results were obtained.
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Ten lectures on biochemistry of muscle and nerve, W. I). Halliburton

[Philadelphia: I'. BtaMston'8 Son >v- Co., 1904,pp. XVI 160, pis. 8,figs. 17; rev. in Jour.

Amer. CJiem. Soc, .'? (1905), No. I, pp. M8-450). The topics considered have to do

with muscle ferments, pigments, glycogen, lactic acid, creatinic, and phosphocarnic

acid, the chemical changes accompanying contraction, muscle proteids, the meta-

bolism of nerve, coagulation of nerve proteids, the chemical changes in nerve during

degeneration and regeneration, and related topics. The volume embodies the

author's opinions based <ui the results of his investigations.

Miscellaneous analyses, (
'. II. Jones and 1". M. Hollisteb

| Vermont Sta. Rpt.

1904, pp. $57-461).— Analyses are reported of 20 samples of materials furnishing

nitrogen, phosphoric acid, and potash, L5 samples of wood ashes, 2 samples of home-

mixed fertilizers, 2 samples of Permian guano, I samples of muck, and 1 sample

each of barley and weed silage, oats and pea silage, foul seed, bone and lime, dry

waste and greasy waste Erom a woolen mill, hen manure, weed killer, ami maple

BUgar.

Report of the chemist: Division of foods and feeding", J. B. Lindsey i Massa-

chusetts Sta. Rpt. 1904, PP- 87-44).— In this part of the report statements are made
concerning the extent and character of the work done during the year. Of 2,026

pieces of glassware examined in the execution of the dairy law, 200 were found

inaccurately graduated.

Report on general work in the chemical laboratory, ('. A. Goessmann

|
Massachusetts Sta. Rpt. 1904, pp. 104-110).—Brief notes on the examination of wood

ashes, lime ashes, and miscellaneous material, and on phosphatic slag and experi-

ments with native phosphates.

By fusing 1 part of Canadian apatite, containing 31.22 percent of phosphoric acid,

with 4 parts of a mixture of 23 parts of sodium carbonate and 39 parts of potassium

earbonate, 3.68 per cent of the phosphoric acid was made soluble in water and 26.78

per cent soluble in neutral ammonium citrate, leaving only 0.7»> per cent insoluble.

By fusing 1 part of the apatite with only 1.15 parts of the carbonate mixture (the

theoretical amount required to convert the phosphate into soluble form), 2.56 per

cent of the phosphoric acid was made soluble in water and 15.96 per cent soluble in

citrate solution. Boiling the phosphate in solutions of the carbonates of various

strengths showed little effect in rendering the phosphoric acid soluble.

Proceedings of the twenty-first annual convention of the Association of

Official Agricultural Chemists, held at St. Louis, Mo., September 26, 27,

and 28, 1904, edited by II. W. Wiley ( U. S. Dept. Agr., lh<r. Chem. Bui. 90, pp.

2~>4).—This is the official report of the proceedings of the convention. A summar-
ized account of the meeting has been given ( E. S. R., 16, p. 320), and a circular of

the Bureau containing extracts from the proceedings noted (E. S. R., 1<>, p. 539).

METEOROLOGY- WATER.

Monthly Weather Review
(
Mo. Weatfa r Rev., $8 1 1905), No*. /', pp. W-18S,figs. 6,

churls IS; •"', j)/i. 188-282, figs. 16, charts 10).— In addition to the usual reports on fore-

casts, warnings, weather and crop conditions, meteorological tables and charts for the

months of April and May, 1905, recent papers bearing on meteorology, recent addi-

tions to the Weather Bureau library, etc., these numbers contain the following arti-

cles and notes:

No. b—Special contributions on Studies on the Diurnal Periods in the Lower Strata

of the Atmosphere— III, The Diurnal Periods of the Vapor Tension, the Electric

Potential, and Coefficient of Dissipation, by V. II. Bigelow; The Observations with

Kites at the Blue Hill Observatory, L897-1902, by K. II. Bigelow; .Mathematical

Theory of the Nocturnal Cooling of the Atmosphere (illus.), by S. T. Tamura; The
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Influence of Small Lakes on Local Temperature Conditions (illus. ), see p. 224, by J. L.

Bartlett; The Great Indian Earthquake of April 4, 1905, as Recorded at the Weather

Bureau (illus.), by C. F. Marvin; Rhododendron Leaves as Thermometers, by J. F.

Johnson; Fake Rainmaking, by W. L. Moore; Wind Velocities for Different Alti-

tudes and Exposures, by A. J. Mitchell; Tornadoes of March 17, 1905, in Western

Oklahoma, by C. M. Strong; Some Temperatures Taken on Lakes Huron and Supe-

rior in July and August of 1904, by F. L. Odenbach; A Cold Weather Dust Whirl,

by F. W. Proctor; Note on the Winds of the Region Adjacent to the Gulf of Cali-

fornia, by G. H. Stone; A Heavy Deposit of Hoarfrost and its Effect in Retarding

Nocturnal Cooling (illus.), by D. A. Seelej*; and Tornado of April 14 near Pensa-

cola, Fla., by W. F. Reed, jr.; and notes on unusual weather at Dodge, Kans., snow

and frost crystals, tidal phenomena, and meteorological course at Williams College.

No. 5.—Special contributions on Studies on the Diurnal Periods in the Lower Strata

of the Atmosphere—IV, The Diurnal Periods of the Terrestrial Magnetic Field and

the Aperiodic Disturbances (illus.), by F. H. Bigelow; Proposed Observations in

Meteorology to be Undertaken during the Expedition to Observe the Total Eclipse of

the Sun in Spain and Tunis. August 30, 1905 (illus.), by F. H. Bigelow; Snowfalls,

Freshets, and the Winter Flow of Streams in the State of New York (illus. ), by R. E.

Horton; The Rainfall of the Drainage Area of New Orleans, La. (illus.), by F. S.

Shields; Canadian Seismographic Records (illus.), by R. F. Stupart; and Supplying

Moisture in Connection with Artifical Heating, by G. A. Loveland; and notes on

meteorology and the teachers of physics, sounding balloons at St. Louis, Mo., atmos-

pheric explorations in the Tropics, atmospheric electricity, notes on earthquakes by

Weather Bureau observers, and storm warnings at wireless telegraph stations.

Summaries of temperatures, rainfalls, and sunshines, E. F. Ladd (Xorth

Dakota Sta. Rpt. 1904, pt. 1, pp. 12-17).—Tables are given which show the monthly

and annual temperature and rainfall for 1904, the annual rainfall since 1892, monthly

and annual rainfall since 1895, monthly and annual sunshine record for 1904 and

for each year since 1899, and daily observations on evaporation from a water surface,

May to September, 1904, with monthly summaries of evaporation and rainfall for

the same period during the years 1902 and 1903.

The mean temperature as recorded at Fargo for the year 1904 was 37.05° F. ; the

maximum temperature 91, in August; the minimum —39, in January. The annual

rainfall was 20.26 in. as compared with 20.83 in. for the previous 13 years. The aver-

ages for a series of years show that the larger proportion of the rainfall occurs during

the growing period, the total rainfall or snow calculated as rain for the 5 months,

November to April, being less than 2 in.

"There has been since 1901 a regular decrease in the per cent of sunshine recorded

from 49.43 per cent to 39.04 per cent. There has been also an increase in cloudy

weather but a decrease in evaporation from a water surface and generally an increase

in rainfall."

The total amount of water evaporated from a water surface during May to Septem-

ber, 1904, was 6.09 in. per month or 0.215 in. per day, the total amount evaporated

during the period being 30.44 in. as compared with 28.12 in. in 1902 and 41.87 in. in

1903. "In 1902 the evaporation was 1.96 times the rainfall for the same period.

In 1903 it was 2.58 times as great, and in 1904 it was 2.47 times as great. Or, in

other words, the evaporation from a water surface is from 2 to 2.5 times the amount
of the rainfall for the months under consideration."

Meteorology, T. M. Carpenter {Pennsylvania Sta. Rpt. 1904, pp. 155-169, 269-

291).—The observations here recorded are of the same character as those reported

in previous years (E. S. R., 16, p 750). Monthly summaries of observations are

given in the body of the report and the detailed record in an appendix. The sum-
mary for 1903 is as follows:
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Summary of meteorological observations, 1903.

L903.
Growing

A |
•! -

Barometer inches):a
Mean 30.051

HiRhesI 80.768 1N.-v.2n
U iwesl 29.2::: \

|

Temperature I

Mean 48.4

Bighesl 89 (July 3, 10) 89 (July 3,10).
Lowest 6(Feb.l9) 18 \:

Mean daily range L7.6 19.2

Greatest daily range !6(Apr.4).. 15 Vpr. 4).

Least daily range 3 (Mar. 7, Aug. 28, Oct. 5,

Dec. 9).

Mean daily relative humidity I

per cent i T'.t.ti 79.2.

Rainfall (inches):
Total W.09
Greatest monthly 7.25 (June

I

Greatest daily... 3.12 (Aug. 28) 3.12 A.ug

Number of days on which 0.01 in. or more of rain LSI 69

fell.

Mean percentage of cloudiness 56.56 57. 1.

Number of days on which cloudiness averaged B0 in 67.

per cent or more.
\* erage hours of sunshine per day
Lasl frost in spring
First frost in fall

6 h. 18 in.

May 9.

Sept. L9.

" Januurv ami February not included. bJanuary not inelucU-i

Weather of 1904, s. Blore i Year Book Col. Agr. and Hort. Holmes Chapel, 1904,

pp. 28-28, charts ?).— Weekly averages of barometer readings, temperature, and pre-

cipitation at the College of Agriculture and Horticulture, Holmes Chapel, Cheshire,

England, are recorded in tallies and diagrams, and the general weather conditions

of th«' year arc discussed.

"The total rainfall for the year, 24.03 in., is the lowesl since L887, when 20.42 in.

was registered. .Inly and August were the wettest months with 2.83 and 3.73 in.,

respectively. March and June were the driest with 1.17 and 0.94 in. There were

only 174 days (in which a recordable amount of rain fell as compared with last year's

l'04. . . . The chart of the weekly barometric reading . . . shows clearly the steadi-

ness of the barometer during the periods when little or no rain fell and also the

great fluctuations from drought to rain and vice versa. . . . The chart of weekly

average temperatures, maximum and minimum, shows a gradual rise from the

beginning of the year t<» the middle of .Inly, ami then a similar fall to the end of the

year, with some few variations. The highest temperature of 86° F. was reached on

August 3, and the lowest was 22 degrees of frost registered during . . . November."
Climatological data for the year 1904 ( Rpt. Bur. Agr., Labor and Iwin*. .!/.,„/.,

9 I 1904), />/> 888, 889).—A compilation of observations al 4"> places in the State on

temperature, precipitation, don. linens, and direct* f \\ Lnd, with data for elevation

and the number of years records have been kept.

Results of meteorological observations in the year 1902 i Ber. Met. <'<>ni.

Naturf. Ver. Briinn, 22 (1902), pp. XIV 170, charts 6). -This is the twelfth report

of the meteorological commission of the Society of Naturalists of Briinn, Austria,

giving detailed tabular summaries of observations at a large Dumber of stations under
the direction of the central office of Briinn.

Meteorology, P. Boname (Rap. An. Sfo. Agron. Mauri/ins. 1904, />/> 1-9).—A
record is given of observations during 1904 at the agricultural experiment station of

Mauritius on atmospheric pre— nre. temperature, precipitation, humidity, and evap-

oration.

The weather 1904-5, F. J. Plymeh (Jour. Southeast. Agr. Col. Wye, 1906, No. l }.

/v. 262, 268).—The general weather conditions at the Southeastern Agricultural Col-

lege at Wye during the 17 months ended May 31, L905, are described.
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Notes on the difference of temperature, McGill College grounds and Mount
Royal, Montreal, Canada, C. H. McLeod and H. T. Barnes (Proc. and Trans.

Roy.Soc. Canada, 2. ser. 10 (1904), Sec. Ill, j>j>. 71-125, ph. 25) .—Comparative obser-

vations on the college grounds, 180 ft. above sea level, and on Mount Royal, 800 ft.

above sea level, are reported in tables and diagrams and briefly discussed.

The curves show "that any marked change in temperature at the lower station

has been heralded by a change in the same direction at the higher station by an

interval of time, sometimes as great as 24 hours. This interval, which seems to be

very variable, depends probably upon wind conditions. . . .

"No attempt has been made to trace the connection between wind or general

weather conditions and the differential curves. Without consideration of such

effects it would appear that the following relations hold: (a) Normal differences in

temperature vary with the average air temperature, increasing negatively as temper-

ature falls, (b) Departure from normal differences in a negative direction indicates

lower air temperatures, and in a positive direction change to warm weather."

Reprints of papers and charts relating- to meteorology and terrestrial

mag-netism, G. Hellmann (Neudrucke von Schriften und. Karten uber Meteorologie und

Erdmagnetismus. Berlin: A. Asher & Co., 1904, vol. 15, pp. 328; rev. in Science, n. ser.,

22 (1905), No. 552, p. 116).—This is the fifteenth and final volume of this biblio-

graphical work, including the more important papers relating to meteorology and

terrestrial magnetism.

The influence of small lakes on local temperature conditions, J. L. Bart-

let r (Mo. Weather Rev., 33 (1905), Xo. 4, pp- 147, 148, fig. 1).—A comparison is made
of observations on temperature at Washburn Observatory, University of Wisconsin,

which is located on a ridge between Lakes Mendota and Monona, and at Harvey,

Portage, Beloit, and Dodgeville, located respectively to the east, north, south, and

west of Madison, within a radius of 45 miles from that city.

The results, which are shown diagrammatically, make it clear that the lakes have

a considerable influence on the temperature conditions. This influence is exerted

in preventing the occurrence of killing frosts in the late spring and early fall. The
range of temperature at Madison during January and February, when the lakes are

almost invariably thickly coated with ice, averages over 2 degrees less than at the

other points. During August the minimum curve reaches its extreme positive

departure and the daily range of temperature averages 6 degrees less than that of

neighboring purely continental exposures.

"While the exposure at Madison especially favors the influence of the lakes on

the observed temperatures, yet it is believed that wherever small lakes are found

the temperature conditions in their vicinity will show departures from the purely

continental type of their section much resembling those given above, though not so

marked."

The sun and nature, C. Flammarion (Separate from Bui. Soc. Astron. France,

1905, July, pp. 10, figs. 3).—A report on observations at the Paris observatory on the

relation between variations in sun spots and the leafing and flowering of trees.

The farmer and the weather map, H. H. Lyon (Country Gent., 10 (1905), Xo.

2745, pp. 809, 810).—This article advises farmers to study the daily weather map
more closely, especially the position and movement of the high and low areas. It

suggests that "it would be a great help to the farmer and would tend to popularize

the Weather Bureau" if, in addition to the daily forecasts published in the daily

papers, the forecast official would state in simple language "the position of the 'low'

areas, indicate their probable or possible course, and the rapidity of their movement.
He could state the chances of their containing large or small quantities of moisture
and something regarding their probable time and manner of exit from any given
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Weather forecasts in the service of agriculture, I ! aoHW \v\ [Mitt. Deut. Landw.

Oesell, 20 (1905), No. ?9,pp. ?£6-227,fig. t).—The postal-card method of distributing

forecasts practiced by the Royal Saxon Meteorological Institute is described and

commended.
Fake weather forecasts, F. .1. Walz

I
Pop. Sci. Mo., . No. 6, pp. 60S

\ review of various popular and fallacious methods of weather forecasting.

On the significance of Bacillus coli in potable waters, II. Vi\< ent i Ann. Inst,

fbtteur, 19(1905), No. ',. pp. :'•'• ?48).—The author refutes Lanier's contention thai

it is not possible to judge of the value of a water by the number of micro-organisms

present and that special methods for determining -imply Bacillus coli or the bacilli of

putrefaction are not necessary. He maintains, on the contrary, that bacteriological

analysis is of great value in determining the quality of water.

The delicate methods \\ nich have been devised for the numerical determination of

/;. coli, tlic organisms of putrefaction, or pathogenic germs, particularly tin- typhoid

bacillus, have been of great importance in determining the efficiency of methods of

purification of waters, in improving sanitary conditions of cities, and in preventing i >r

arresting epidemics, especially those of typhoid fever.

SOILS FERTILIZERS.

The principal soil areas of Iowa, W. II. Stevenson, G. I. Cheistie, and 0. W.

Wn.i.cov
i Towa Sta. Bui. 82, pp. 878-894, figs. 8, map 1).—This bulletin gives the

results of investigations of the principal soil area- of Iowa, based upon the work of

the Iowa Geological Survey on the glacial geology of the state.

It is stated that "all the soils of Iowa without exception. are, in respect to their

origin, referable to one or the other of four easily distinguishable classes, which are

to be found in plainly marked areas." These classes, which are mapped and fully

iescribed in the bulletin, include
i

l
|
geest, or soils resulting from the secular decay

of indurated rocks; (2) soils of tluviatile origin, or stream-made soils i alluvium);

(3) soils of aeolian origin, or wind-made soils (loess); and I
4

| soils of glacial origin,

or ice-made soils (drift or till); or, more briefly, geest. alluvium, loess, and till.

The loess and till are the most important of these classes. "Geest occurs chiefly

in \Yinneshiek, Allamakee. Fayette, Clayton, Delaware. Dubuque, and Jackson

counties, and only very rarely and in trivial amounts in other parts of the State."

Alluvial soils or "bottom lands" "occur all along the courses of every important

stream in Iowa. The Missouri, Hig Sioux, Nishnabotna, Nodaway, Grand, Chariton,

Dee Moines, Skunk. Iowa. Cedar, Wapsipinicon, and Mississippi rivers and their

tributaries have bottoms of varying widths." They occupy not over 6 percent of

the total area of the Stateand when properly drained are generally highly productive.

Practically all of the remaining area of the state is occupied by loess and drift

(till) soils. "There are three distinct areas of loess soils, the Missouri l<

irestern Iowa, the Mississippi loess in eastern Iowa, and the loess of southern Iowa."

The loess soils as found in [owa are generally light colored (various shades of huff

jpnd yellow, sometimes be< ting whitish), fine-grained, hut porous and as a rule

fertile.

"There are three distinct areas of glacial till, the Wisconsin, the h>wan. and the

Kan-an. In their relations to agriculture these are typically characteristic of the

age of the till." The drift (till) soils differ somewhat with their age. The \\

sin drift "i- principally a black loam, sandy in some places and clayey in others.

It is generally rich in the elements of plant food and frequently contains small

bowlders of various materials, including granite. . . . The soils of the Eowan drift

sheet do not differ very much from those of the Wisconsin; peal hogs and alkali are

very much rarer." The Kansas drift occurs in only limited areas on hillsides and
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slopes in western and southern Iowa and is uniformly unproductive. In the older

drift areas the soils have undergone more complete weathering and leaching than in

the "more recent areas, and consequently are as a rule lighter in color, poorer in

soluble constituents, and contain less undecomposed rock.

The geological origin and general properties of the different classes of soils are dis-

cussed and some of the problems which need investigation in connection with each

are pointed out.

Soils, H. Ingle (Transvaal Agr. Jour., 3 (1905), No. 12, p. 731).—Averages of 11

samples of virgin soils collected along the banks of the Vaal River are reported,

which show nitrogen 0.075 per cent, lime 0.94, phosphoric acid 0.045, and potash

0.27. The average of 10 samples collected in the White River Settlement, Transvaal,

shows nitrogen 0.093, lime 0.048, phosphoric acid 0.051, and potash 0.20 per cent.

Some soil analyses, A. Pabdy (Natal Agr. Jour, and Min. Rec, 8 (1905), Xo. 6,

pp. 573, 574).—Analyses with reference to total and available constituents, water

capacity, etc., of 3 samples of soils from different parts of Natal are reported.

These analyses show that, "compared with the rich fertile soils of other countries,

these are poorly supplied all round with the ingredients desirable in a highly pro-

ductive soil. They are deficient in organic matter and are liable to be quickly affected

by atmospheric influences—temperature, rain, and drought. The soils are only

capable of holding a limited supply of moisture." The use of lime, barnyard manure,

and green manures to improve the fertility of the soils is suggested.

Results obtained in examination of thin layers of soil, A. Delage and

H. Lagatu (Compt. Rend. Acad. Sci. [Paris], 140 (1905), No. 23, pp. 1555-1558) .—A.

reply to criticisms of previous notes on this subject (E. S. R., 16, p. 756), explaining

the practical application of the method as a supplement to mechanical and chemical

analyses and in helping to explain the varying assimilability of the potash and phos-

phoric acid in different soils.

Classification and nomenclature of soils according to mineralogical consti-

tution, H. Lagatu (Compt. Rend. Acad. Sci. [Paris], 141 (1905), No. 6, pp. 363-366,

fig. 1).—Applying the method of mineralogical examination (referred to in the last

article) , the author describes more in detail a graphic method of interpreting the

results and classifying soils on the basis of their content of lime, clay, and sand.

Soil temperatures, S. Bloee ( Year Book Col. Agr. and Hort. Holmes Chapel, 1904,

p. 29, chart 1).—Weekly averages of soil temperature at the surface and at depths of

3, 6, 9, and 18 in. and 3 and 6 ft. at the College of Agriculture and Horticulture,

Holmes Chapel, Cheshire, are recorded. Observations on soil temperature are a new
feature of the work of the college observatory. It is proposed to trace the relation

of soil temperature at varying depths with that of the air above, as well as its bear-

ing upon plant growth.

The percolation of rain water through soils, W. F. Sutherst (Chem. News,

92 (1905), No. 2384, p- 49).—The author records the results of observations on the

rate of percolation of water through sandy loam, loam, clay loam, heavy clay soil,

and garden soil which had been subjected to prolonged drought. For the purpose

of the observations the soils were packed in glass tubes If in. in diameter and water

was poured on them from time to time in amounts equivalent to 0.1 to 1 in. The
slowness of percolation in case of the clay soils indicates that with such soils more
than 50 per cent of the rainfall (the proportion given by Lawesand Gilbert) would be

lost by evaporation and surface drainage.

The alkali soils of Montana, F. W. Traphagen (Montana Sta. Bui. 54, pp. 91-

121, pis. 5).—This bulletin gives a summary of investigations on alkali soils in Mon-
tana and elsewhere, largely from a previous bulletin of the station (E. S. R., 11, p.

223), and reports results of pot experiments with alfalfa, oats, wheat, barley, and tim-

othy on soils containing varying amounts and combinations of alkali salts. Analyses
with reference to chlorin, sodium sulphate, and sodium carbonate of 358 samples of
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kali soils from differenl parts of the State are reported. No data are reported for

the experiments, bul the following sumraarj of general results is given:

"The presence of magnesium sulphate Epsom sail— in quantity up to l percent

has apparently no ill effect upon the growth of alfalfa.

"The limiting quantity of sodium sulphate Glauber's salt for alfalfa seems to be

bout seven-tenths of 1 per cent.

•• With a mixture of two-thirds sodium sulphate and one-third magnesium sulphate,

which represents very closely the composition of Montana alkali, the limiting quan-

tity appears to be about the same as with sodium sulphate alone.

••
It should be said that these experiments were conducted with great care, the

purpose being to eliminate everj adverse condition except that imposed by the

presence of the -alkali.' Especially was it provided thai a sufficient quantity of

water Bhould always be present.

" In this connection it may be stated that the presence of alkali was observed, in

another series of experiments, to very materially increase the drought-resistanl

powers of the plants under investigation.

" The results of experiments with oats, wheat, barley, and timothy tend to -h"\\

that the danger limit for alkali of the character of that found in Montana is above

1 per cent."

The nature and treatment of alkali spots, L. E. KLelsev | Iowa Agr.
f
6 i 1905),

\<>. 1, pp. 12, 18). The small alkali areas occurring in the Wisconsin glacial drifl

soils of tin- west-central part of northern Iowa are described, as well as the various

methods of reclamation which have been proposed for such soils. Qnderdrainage

with liberal applications of coarse manure is considered the most effective and prac-

tical means of reclamation yel proposed.

Ant heaps, II. [ngle ( Transvaal Agr. Jour., 3 {1905), No. 12, /</-. 729 .

Analyses of ant heaps and of surrounding soil are reported which "indicate much

greater fertility in the ant heap material than in the soil on which it occurs. The

wganic matter and nitrogen are particularly noticeable, the latter being more than

four times as abundant in the ant heap, while the 'available' potash and phosphoric

acid are also much higher." These analyses, as well as the experience of a number

practical farmers which is recorded, indicate that "pulverized ant heaps might

ith advantage be used as a manure on poor soils, and should he of great value in

gardens, for seed beds, etc., provided that their physical properties fine texture,

etc.—do not render them too close and impervious."

On the accumulation of fertility by land allowed to run wild, A. D. Hail
(./""/•. Agr. Sci., I

| 1905), No. -\ />/> 241-249)

.

—The article records observations on 2

Mats of land, on.- of which was originally ill wheat, the other in leguminous plants

gbeans and clover) , which have been allowed to run wild, the first since 1882, the

-croud since 1885.

Examination of the soils at the beginning of the experiment and in L904 shows a

marked increaseof carbon and nitrogen in the surface, the rate of increase of nitrogen

in the wheat soil being lOO lhs. per acre annually, in the other soil 'Si lhs. The
mechanical composition of the 2 soils is shown to be very similar, and it is thought

that their difference in behavior under cultivation and in natural vegetation
I

that of

the one being nearly free from leguminous plants, that of the other containing con-

siderable of such plants) may perhaps he due to absence of calcium carbonate in the

former, while the latter is well supplied with this substance as a consequence of

libera] application of chalk in former period
|
the eighteenth century |.

Manurial requirements of the Leonardtown loam soil of St. Mary County,
Md., F. I). <; aki.nkk ( U. S. Dept. Agr., />'"/•. Soils Qirc. /'>,/>/>. IS).—Testa by the

pwire-basket
" method of the manuri.nl requirements of "g 1" and "poor" samples

of this soil, which is a light-colored silt loam of varying fertility, are reported. The
soils were treated with organic manures < barnyard manures of various kind-, organic
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matter from city dump, and green manures), lime, and chemical fertilizers (sodiu

nitrate, potassium sulphate, and tricalcium phosphate). Wheat plants were grown

on the soils by the wire-basket method as follows:

"Five small wire baskets 3 in. in diameter by 3 J in. in depth are used for each

treatment. After the soil has been treated with its respective fertilizer and brought

up to the optimum water content with distilled water, the equivalent of about 325

gm. of dry soil is placed in each basket. The soil is firmly packed, and 6 germinated

kernels of wheat are planted in each basket. During the process of packing a small

portion of the soil presses out through the wire mesh, but this is brushed off and

returned to the interior of the basket, after which the basket is at once dipped into

melted paraffin, which not only forms an intimate contact with the soil, but also

produces a water-tight covering.

"An eighth to a quarter of an inch of washed quartz sand is now placed over the

soil of each basket, and its contents at once weighed and the weight recorded. In

from 3 to 5 days the wheat plants will have emerged from the soil and have a height

of approximately 1 in., at which time the surface of the basket is sealed—that is, it is

covered with a piece of paper having a small opening in the center sufficiently large

to permit the plants to pass through. The paper is dipped in melted paraffin just

before placing it over the soil, and then a small amount of paraffin is run around the

outer edge of the paper, thus forming contact with the side of the basket.

"In this way all evaporation from the soil is prevented, excepting the minute

amount which may pass through the small opening immediately around the plants.

The loss from this source is so slight in comparison to that which is transpired by

the plants that no account is taken of it, but even if the loss were considerable it

should be practically the same from all baskets. The weight of the basket is taken

immediately before sealing and immediately afterwards, in order to ascertain the

weight which has been added to it in the process of sealing. This increase is now

added to the original weight of the basket, and the result is what is known as the

'optimum weight,' or that weight at which the contents of the basket contain the

most favorable amount of moisture for the growth of plants.

"During the growing of the plants, which usually continues from 18 to 21 days from

the date of sealing, the baskets are wreighed at intervals of 2 or 3 days and watered

with distilled water, in order to retain a favorable moisture content for plant growth.

By this method the loss of water or the amount transpired by the plants is ascer-

tained periodically, and at the end of the experiment the total amount of water given

off through the plants of each basket is obtained for comparison with the growth and

green weight of the plants, which is ascertained by cutting and weighing the plants

at the time the experiment is concluded. All conditions of the experiment are so

carefully controlled that the average result of 5 baskets rarely differs more than 5 per

cent from the average result of any other 5 baskets that have been treated through-

out in precisely the same manner. Differences which occur beyond this amount

may therefore safely be attributed to the different manurial treatments which have

been given."

From the results obtained by this method the conclusion is drawn that "both

barnyard manure and green manure are beneficial to this soil when in a run-down

condition, but that the effects from applications of green manure are decidedly more

beneficial in that they are more lasting than for equal amounts of barnyard manure.

The benefits from liming are so obvious that they need no comment, while potash

and nitrogen in combination with manure are sufficiently beneficial to justify their

application, at least in amounts not to exceed 250 lbs. per acre, but the results do not

seem to indicate that when applied alone they are of enough effect to warrant their

use."

These results "appear to be in harmony with the actual field experience of suc-

cessful farmers in the locality."

.
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How can we maintain the fertility of our Colorado soils? W. P. Beadden
I < Colorado Sta. Bul. 99, pp. 16 ).—The purpose of this bulletin is stated to be "to pre-

sent to tlif farmers of Colorado some of the mosl patenl facts relative to the mainte-

nance of the productiveness of their lands." It discusses in a brief popular way the

origin of Colorado soils, their deficiences and the extent to which they have been

ixhausted, and various means of restoring and maintaining fertility, including the use

>f commercial fertilizers, barnyard manure, and green manures.

It is .-tat ril thai tin- soils (if the eastern slope of the Rocky Mountain- in < lolorado

are for the mosl pari lighl sandy loams derived from the disintegration of the moun-

tain ro,k-. which are essentially granitic in character. They are nol particularly rich

in potash and phosphoric acid, bul oearly all of them contain as much as 0.1 percenl of

nitrogen, which is considered the standard fora fairly productive soil. The climatic

conditions, however, arc uot especially favorable to the formation of humus, the ten-

dency being toward a burning up of the organic matter rather than its humifaction.

Considering the geographical position of the state and its remoteness from supplies

of the chemical fertilizers
I
potash salt.-, nitrate of soda, etc. I, then- is serious doubl

w aether these material- can he profitably used for maintaining or increasing the fer-

tility of the soils. The use of barnyard manure --
i< one of the mosl important and

at the same time available means for the maintenance of the productiveness. , . .

The next best method is probably that of green manuring, ami for this purpose we
have no better plant than alfalfa."

Soil fertility, \V. ('. Welborn ([Philippine] />'"/•. Agr. Bul.6,pp. 18).—A popular

ili-cussion of means of maintaining soil fertility, with suggestions as to the specific

fertilizer requirements of the principal Philippine crops and the need of fertilizer laws

in the Philippines.

Fertilizers registered for sale in Arkansas during- 1905, A. M. Muckenpuss

[Arkansas Sta. Bul. 86, />/>. 58-51 (.—Actual and guaranteed analyses of ~'l samples of

fertilizers examined by the State chemist are reported.

Analyses of fertilizers, ( !. A. Goessmanh ( Massachusetts Sta. Bul. 108, pp.

This bulletin includes directions for sampling fertilizers; instructions to manufac-

turers, agents, etc.; a discussion of trade values of fertilizing ingredients for 1905;

and analyses of miscellaneous fertilizing materials, including wood ashes, nitrate of

soda, cotton-seed meal, dried blood, sulphate of ammonia, clover roots, potash salts,

acid phosphates, lish fertilizers, oyster-shell lime, paper-mill dustings, wool dustings,

wool waste, cotton waste, cotton-waste compost, sewage-bed sludge, sewage, sheep

manure, tobacco -tern-, tobacco dust, wood charcoal, salt-marsh mud. muck, peat,

and soils t IS miscellaneous samples |.

Analyses of commercial fertilizers and manurial substances, C. A. Gosss-

M\w i Massachusetts Sta. />'"/. 104, i>i>- 28).—Analyses are reported of Licensed fertil-

izers and miscellaneous fertilizing materials, including wood ashes, potash salts,

German peat moss, river mud, wool-mill refuse, charcoal, boneblack, nitrate of soda,

cotton-seed meal, barnyard manure, hen manure, and soils
| 19 miscellaneous samples).

Report on official inspection of commercial fertilizers and agricultural

chemicals during the season of 1904, C. A. Goess m axx ( Massachusetts Sta. Rpt.

1904, pp. 94-108).—The result- of examination- of 525 samples representing 295

brands are summarized. Tables show the average composition of the different

classes of all fertilizers analyzed, and the maximum, minimum, and average compe-

tition of special crop fertilizers. A schedule of trade values of fertilizim: constitu-

ents and a list of licensed manufacturers and dealers are given.

Analyses of miscellaneous fertilizer materials, M. S. McDowell Pennsylva-

nia Sta. Rpt. 1904, />/' IS4-1S6).—Analyses of the following materials are reported

and discussed: Muriate of potash, sulphate of potash, kainit, sylvinit. w 1 ashes,

nitrate of soda, nitrate of potash, sulphate of ammonia, dried blood, ground bone,
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tankage, boneblack, rock phosphate, basic slag, Peruvian guano, tannery ashes, flue

dirt, land plaster, mixed fertilizers, and garbage ashes.

Commercial fertilizers, J. L. Hills, C. H. Jones, and F. M. Hollister ( Ver-

mont Sta. Bui. 112, ]>/>. 71-92).—This bulletin contains analyses of samples of 57

brands of fertilizers, representing 1905 shipments in the hands of local dealers. A
schedule of trade values to be used in Vermont in 1905 is also given.

Commercial fertilizers, J. L. Hills, C. H. Jones, and F. M. Hollister ( Ver-

ment Sta. Bid. 116, pp. 143-2'44.)—-This bulletin reports and discusses analyses of 137

brands of fertilizers, representing the output of 13 companies, examined during 1905.

Only 71 per cent of the brands met their guaranties, 7 failed to give a commercial

equivalent of their guaranteed composition, and 1 was far below its guaranty. The

average composition of all of the fertilizers showed 8 per cent more plant food than

was guaranteed. The crude stock used in the preparation of the fertilizers was found

to be on the wrhole of good quality. The average selling price was $29.62, the aver-

age valuation $19.04. It is estimated that 56 cts. worth of plant food was bought for

a dollar in average low-grade goods, 64 cts. worth in medium-grade goods, and 73 cts.

worth in high-grade fertilizers, thus showing the economy of buying high-grade

goods.

A table is given which shows the composition of different brands during the past

5 years. The purchase of fertilizers, systems of fertilization, methods of application,

and kinds of plant food best suited to different purposes are discussed, and 80 formu-

las for different crops and crop conditions are given with suggestions as to their use.

Commercial fertilizers, J. H. Stewart and B. H. Hite
(
West Virginia Sta. Bui.

95, pp. XIV-\-15-68).—This is a complete report of analyses of fertilizers inspected

during 1904, including also information regarding the conduct of the fertilizer inspec-

tion, valuation of fertilizers, availability of nitrogen in fertilizers, etc., and the text

of the State fertilizer law.

Manures, F. T. Holbrook and E. J. Russell {Jour. Southeast Agr. Col. Wye, 1905,

No. 14, pp. 159-169).—Analyses and descriptions are given of a number of samples

of typical fertilizers available for use in the region of Wye, Kent, including guanos,

fish manures, bones and bone products, meat fertilizers and other waste animal

products, shoddy, hoof meal, lime and chalk, kainit, silicate residue, and mixed

fertilizers.

On the relationship between the amount of oil in cake and the farmyard
manure produced, G. J. Goodwin and E. J. Russell (Jour. Southeast. Agr. Col.

Wye, 1905, No. 14, pp. 187-207).—This article reviews experiments made elsewhere

which bear on this subject, and reports results of digestion experiments made at the

Southeastern Agricultural College at Wye with 2 steers, to determine the influence

of the quality of the oil cake fed upon the manure produced. The analytical results

are reported in this paper. The results of field tests on potatoes of the manures pro-

duced are to be embodied in a future report.

The conclusions reached are that " (1) [the] analyses fail to reveal any difference

between dung made from rich oil cake and that from poor oil cake, the rest of the

ration being the same in both cases. . . .

" (2) When the dung, mixed with sufficient litter, was left under the bullocks and

thoroughly trampled, the loss of nitrogen amounted to 15 per cent, a value closely in

accord with the results of other English and of German investigators. . . .

" (3) The loss is more serious than it appears, for, in addition to the 15 per cent

mentioned, a certain amount of the easily available ammoniacal nitrogen is converted

into slowly available insoluble bodies. . . . The exact percentage changed can not

be stated with accuracy. ...
"(4) From the standpoint of the value of manure produced, peat moss is much

better than straw as litter, owing to its higher nitrogen content and its greater power
of absorbing ammonia. It contains, however, very much less potash, and, as farm-
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yard manure has hitherto furnished the farmer's chief Bupply of this fertilizer, sub-

stitution i>t' peat moss for -tmu would in many cases involve dressing the land with

potash. Such dressings cosl little, and would be more than paid for by the saving

of nitrogen."

Utilization of blood in agriculture, A. Grau (Jour. Agr. I'm/., ,,..<, ,., 10(1905),

No. 82, /'/>. 177, 178). It is pointed oul thai Binceeach sheep yields aboul 2 l<Lr . of

blood and each head of cattle aboul 20 kg. of blood, which in the fresh condition

contains 3 percent of organic nitrogen, the importance of utilizing this by-product is

bbvious. Various 1 1
1* -t 1m « | r~ which arc applicable on the farm, Buch as absorption in

peat, >t raw . etc., and treatment with aboul ''> per cenl of lime are referred to and the

method of commercial treatment of precipitation by heating and the addition of

dilute acid and drying is described. Brief general directions regarding the us.- of this

dried material as a fertilizer are given.

Lime nitrogen (Jour. />''/. Agr. [London], I : (1905), No. 2, pp. 101, 102; -four.

Vept. Agr. So. Aust. 8 (1905), No. 12, p. 742). The method used by Prank in pre-

paring this material is briefly described, with his directions regarding the use of it as

a fertilizer. The experiments by < rerlach, Wagner, and others to determine the fer-

tilizing value of the material are briefly referred to. The general conclusion drawn

from these experiments is "that lime nitrogen is likely to prove a satisfactory

nitrogenous manure."

Comparative experiments with lime nitrogen, nitrate of soda, and burnt

lime on fodder beets, C. Aschman ( Landwirt, 1905, No. 87; abs. in <'h<m. Ztg., 29

. No. 42, Repert. No. //. p. 156).—In the experiments hen- reported nitrate of

soda gave the largest yield. The lower yields resulting from applications of lime

nitrogen are thought to have been due to the fact that the material was not worked

into the soil to a sufficient depth. The crops grown with nitrate of soda contained

the largest amount of dry matter hut those grown with lime nitrogen contained the

highest percentage of nitrogen compounds. The lime of the lime nitrogen was

apparently not as effective in increasing the sugar content as burnt lime.

New land, lime, and litmus, \V. A. Sherman (Country Gent., ?o (1905), No.

9746, ///'. 888, 884)-—An account is given of the use of lime (600-800 H>s. per acre)

in restoring the productiveness of recently cleared acid pine land. Test- of the soil

with litmus paper are reported, which indicate that the acid character of the soil

was not overcome by the liming.

Liming- experiments of the agricultural society of Saxony
1

1>< "/. Landw.

firesse, 82 ( 1905), No. //. y. 861 1.— A brief description is given of the plan of simple

experiments with lime, which have been carried on in cooperation with farmers since

1809.

On the retrogression of soluble phosphates in mixed manures, (i. Gray
i Trans. Austral. Assoc. Adv. Sci., 1904, r- 157; Chem. News, 92 (1906 . Vb. 186, pp.

17-79).— Experiments are reported in which a well-made superphosphate containing

17.74per cent ofsoluble phosphoric acid was mixed with equal parteofbone dust,guano,

hasic slag, kainit, slaked lime, and ground limestone, and the amounts of water-

Boluble, citrate-soluble, and insoluble phosphoric acid determined from time to time.

The results show that with hone dust the amount of retrocession was -mall and
the rate of change slow. The citrate soluble phosphoric acid increased at the expense
of the insoluble. With a guano containing a small percentage of calcium carbonate
the reversion was slow, only 7 per cent of the soluble phosphoric acid being reduced

after 18 days. As in case of the hone dust citrate-solublephosphoricacid was formed

at the expense of the insoluble phosphoric acid. With a guano containing a high

percentage of calcium carbonate the retrogression was considerable ami proceeded

not only to the stage of dicalcium phosphate hut beyond this to form insoluble tri-

calcium phosphate.
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With basic slag the reversion was rapid, over 50 per cent of the acid being in an

insoluble form within 3 hours. Only about 7 per cent of the phosphoric acid was

revetted in 18 days in the kainit mixture. In the slaked lime mixture 94 per centof

the soluble phosphoric acid was reverted within 3 hours and the whole amount pres-

ent within 24 hours. Reversion was not so rapid with calcium carbonate as with

slaked lime, but 80 per cent of the water-soluble phosphoric acid was converted into

citrate-soluble acid in 24 hours.

Plant peculiarities as shown by the influence of sodium salts, H. J. Wheeler

(
Rhode Island Sta. Bui. 104, j>j>- 49-92, pis. 8, dgms. 12).—This is a report on a con-

tinuation of observations and experiments, previous accounts of which with a partial

resume of literature are given in earlier reports of the station (E. S. R., 11, p. 915).

The experiments have been conducted since 1894 on 48 sixtieth-acre plats, one

series of which was fertilized with various combinations of sodium chlorid and muriate

of potash, another with sodium carbonate and potassium carbonate. One subseries

with each of these fertilizer combinations was limed in 1894 at the rate of 2 tons of

slaked lime per acre. The experiments reported in this bulletin were made in 1899

with certain plants which it was thought might perhaps be helped by soda and with

others which seemed doubtful.

" The wrork of the first 5 years demonstrated conclusively that soda could not per-

form all of the functions possibly attributable to potash, for where soda was substi-

tuted entirely for potash the crops became poorer from year to year. During the

earlier years also few reliable indications were afforded that sodium salts were of

benefit so long as a full ration of potassium salts was used. One of the chief objects

attained in the first 5 years was the exhaustion to a striking degree of the assimilable

potash, thus preparing the soil for use in making more satisfactory trials of sodium

salts than were possible before."

In 1899 each plat was manured as follows: Dried blood 1,020, dissolved boneblack

600, floats ( finely pulverized phosphate rock) 480, and magnesium sulphate 420 lbs.

per acre. Sodium and potassium salts were each substituted for the other upon some

one or more of the 48 plats in "quarter," "half," "three-quarter," and "full"

rations. The full rations of the sodium and potassium salts used were as follows:

Sodium chlorid (common salt) 231.6, sodium carbonate (soda ash) 202.2, muriate of

potash (80 to 85 per cent potassium chlorid) 331.8, and potassium carbonate (pearl

ash) 300 lbs. per acre. Spring rye, golden millet, chicory, Bloomsdale spinach,

white Strasburg radish, flat turnip, Manshury barley, Norbiton Giant beet, Danvers

carrot, Iceberg lettuce, white pea-bean, and Budlong turnip (ruta-baga) were used in

the experiment.

The results without exception indicate that soda is not as efficient as potash as a

plant nutrient. "It can not be disputed, however, that soda is of some use in some

manner with many varieties of plants, when the supply of potash is quite limited,

and also with at least a few varieties of plants even in the presence of a fairly abun-

dant supply of potash. Whether sodium salts would be rendered useless with all

varieties of plants if the supply of potassium salts were greatly increased is a point

which is not as yet fully proved, nor is it fully clear as yet in just what manner the

sodium salt has been helpful in this particular experiment. This is a question

which will be considered later in connection with the chemical analyses of the crops.

"It may, however, be stated here that sodium salts seem to liberate at least phos-

phoric acid and potash, so that under certain circumstances they may act as indirect

manures. They also appear under certain conditions to prevent plants from assimi-

lating large amounts of potash in excess of their needs, thereby conserving the

potash supply within the soil. It does not appear unlikely, when the supply of

potash is limited, that sodium salts may aid in some degree in performing some

function of potassium."
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On those crops which were particularly benefited by liming (barley, beets, tur-

ni|» the alkaline carbonates, as a rule, proved more effective than the neutral salts,

probably on account of their action in neutralizing the acids of the soil.

AGRICULTURAL BOTANY.

Quack and wheat grasses, L II. Pammel
I
Iowa sin. /,'///. 88, />/>. 897- /'/'.'.

figs.

7).

—

Tin- author describes quack grass [gropyron repens), -_r i \ i 1
1

-_r an account of i t

>

history and distribution ami notes on its character a- a weed plant.

Its value a- a forage plant i- shown by tables giving the results of anal} ses of the

plant out at differenl periods of growth, and suggestions an- given regarding the

methods of extermination. The author claims that quack grass can he exterminated

by proper methods of culture, which include early plowing, thorough harrowing, the

removal of rootstocks, ami the prevention of growth throughout one or more seasons.

If this treatment is persisted in it i> said that the grass may he entirely eradicated.

Notes are given on a number of species of Agropyron which are commonly called

wheat grasses, together \\ ith descriptions of the plants ami statements regarding their

Eorage value. Among the species described are Agropyron pseudo-repens, .!. <><<;</, ,,-

/"/' , .1. tenerum, A. riehardsoni, and .1. run],mm.
Soil-binding grasses, L. II. Pammel I Iowa Sta. Bui. 88, pp. //;-;.'/. figs.

An account is given of investigations carried on along the line of the Chicago and

Northwestern Railroad to protect embankments from washing.

Quack and wheat grasses were tested, together with a number of other plants which

were believed to have some value in this respect. Quack grass proved well suited to

use as a Boil-binder, but its character as a weed makes it objectionable for some Locali-

ties I home grass and blue grass planted on the north side of embankments, if prop-

erly handled, will produce a g 1 soil in a few years.

For the south side the author recommends the planting of western u heat grass and

Canadian blue grass. For binding shifting sands the author recommends the use of

a number of native species of plants, some of which succeed very well for the purpose

indicated.

Studies of Mexican and Central American plants—No. 4, .1. N. Rose U. S.

A'"/. Mus., Contrib. Nat. If' rbarium, vol. 8, No. .}, pp. 281-889, pis. 10
t figs. 6).—Notes

are given on a mini her of hitherto undescribed plants, many of the specimens having

heeii obtained by the author in Mexico. A number of the species recorded are of

some economic importance, and their value as ornamentals, etc., is indicated. The
author presents synopses of several genera of Mexican plant-, and gives technical

jtescriptions of the species.

The useful plants of the island of Guam, W. F. Saffohd | U. S. Nat. Mus.,

tbntrib. Nat. Herbarium, vol. '>. />/>..;/>;, ///.--. 70).—This publication is an elaboration

of note- made by the author during a Beries of cruises while connected with the

Fnited state- Navy. After describing the early history of the island, previous scien-

tific explorations, and its physical conditions, an account i- given of the vegetation

of the island, the author grouping the different plants according to formations.

Note- are also given on the people inhabiting Guam, and the agricultural and other

Industries. The principal plants used for f 1. fiber, oil, starch, forage, etc., are

described, and the distribution of these plants not only in the islands of the Pacific

< >cean hut in other tropical regions is indicated. Particular attention i- given to the

method of cultivating and propagating the more important species, and also the means
adopted for the preparation of their products, such as arrowroot, copra, cacao, etc.

A descriptive catalogue is given of all the plants, the arrangement being alphabet-

leal and the native names, as applied in (.nam. Hawaii, the Philippines, ami else-

where, indicated.

it 177—No. 3—05 3
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The respiration of plants, H. Marshall Ward et al. (Rpt. Brit. Assoc. Adv.

8cL, 1904, pp. 344, 345).—A report is given by a committee of the British Association

upon investigations by F. F. Blackmail and Miss G. L. C. Matthaei dealing with the

effect of temperature and light upon the photosynthesis of leaves.

It was found that one of the important considerations of the experiments was that

the leaves should all be kept under similar conditions of illumination and temperature

for some time before the beginning of the experiment, and that the real internal tem-

perature of the leaf should be definitely known. With these precautions, a series of

experiments was conducted in which the temperatures ranged from —6° C. to 45° C,
and it was found that for each temperature a maximal assimilation exists specific to

that temperature.

The amount of light required to produce the specific maximal assimilation varies

directly with the magnitude of the maximum. When the maximum is reached no

further increase in illumination or in the amount of carbon dioxid supplied will aug-

ment the assimilation by the plant. The amount of assimilation is just determinable

at —6° C, from which temperature it rises rapidly toward the maximum. At tem-

peratures of about 38° C. the leaves are incapable of maintaining their high initial

rate of assimilation for any considerable time. The higher the temperature the

shorter the duration of the period of maximal assimilation, and it was found impos-

sible to obtain the maximal value at temperatures close to 45° C, which was a fatal

temperature for the plants under observation.

The relation between the carbon dioxid assimilation and various intensities of

natural illumination was also investigated, determinations being made of the assimi-

latory value of natural illumination at dawn, midday, in sun and shade, during rain

and storms, and at dusk, and it is shown that the diffuse light of the whole heaven

compares favorably with feeble direct sunlight as an illuminant.

FIELD CROPS.

Report of the agriculturists, W. P. Brooks, F. R. Church, and S. B. Haskell

{Massachusetts Sta. Rpt: 1904, pp. 115-153, dgm. 1).—During this season the general

lines of investigation previously described were again followed (E. S. R., 16, p. 350).

The experiments this year included 220 plats in the open field, 150 closed plats, and

278 pots in vegetation tests. The grass garden of the station includes 48 species and

7 varieties, most of them occupying 1 sq. rod of land.

Potatoes were grown this year in connection with the comparative test of different

sources of nitrogen, and on the basis of yield secured the materials ranked as follows:

Barnyard manure, nitrate of soda, dried blood, and sulphate of ammonia. Based on

the increase in all the crops since the beginning of the experiment, as compared with

the check plats, the relative rank of the different fertilizers was: Nitrate of soda 100,

barnyard manure 83.6, dried blood 66.9, and sulphate of ammonia 56.9. The grow-

ing of soy beans has so far shown but little effect on the succeeding crop.

This year high-grade sulphate of potash appeared considerably superior to the

muriate for rhubarb and cabbage. Silicate of potash gave a relatively very low yield

of cabbage and of field and silage corn, while the nitrate and carbonate of potash

gave relatively high yields. Results with different phosphates for corn indicated,

as in previous years, a very low degree of availability for Florida soft phosphate.

The soil test with corn has now been in progress for 16 years, and during this time

the land has been in corn 8 years and in grass 4 years. Corn was grown in succession

the last 3 years, and the past year was excellent on all plats receiving potash every

year. The plat receiving muriate of potash alone continuously yielded 47 bu. per

acre, and the one receiving dissolved boneblack in addition yielded 53 bu., being a

better yield than was obtained on the plat treated annually with 5 cords of barnyard
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fcanure per acre. The importance of a liberal Biipply of potash in fertilizers forcorn

\s pointed oul bj these results.

[n the soil tests with grass and clover aitrate of soda, either alone or in combina-

tion, gave a large increase in the firsl crop. Potash \\ ithoul lime had bui little effect,

fhe use of potash continuously for 15 years, with a ton of lime per acre in 1899 and

ptoi, produced a marked effecl on the proportion of cloverand also on the total yield.

The plat receiving dissolved boneblack and muriate of potash continuously produced

the most profitable crop. The annual cosl of fertilizers for the limed portion of this

plal was aboul $7.50 per acre, and the yield of hay was 6,160 lbs.

This year the yields obtained where a fertilizer mixture rich in potash and a special

lorn fertilizer were used were practically equal, bu1 the cosl of production with the

mixture rich in potash was a little over $5 per acre less than with the special corn

fertilizer, in comparing the value in corn production of a moderate application of

barnyard manure alone and of a .-mail application used in connection with the appli-

cation of sulphate of potash, the crops obtained under the 2 systems were equal in

amount of stover, but the plats receiving manure alone gave an average of aboul 5

hu. of grain per acre more than the combination of manure and potash. The use of

barnyard manure alone, however, proved the more economical.

On the grass lands receiving differenl fertilizer treatmenl in rotation, the average

yield of hay was at the rate of 8,050 lbs. per acre for all 3 systems of manuring. The

Average yield in this test from 1893 to L904, inclusive, was 6,718 Lbs.

Spreading barnyard manure as hauled from the stable during winter was again

compared with placing it in a large heap to he spread in spring. In •"> oul of

the results were in favor of the winter application, hut the difference in yield was

insufficient to cover the difference in the cosl of hauling, which amounted to $4.80

per acre. An application of nitrate of soda after harvesting the first crop of ur rass did

ii, ,t sufficiently increase the crop of rowen to make the practice profitable, possibly

on account of a somewhat deficient rainfall.

The 4!) varieties of potato.- under test ranged in yield from L04 hu. of merchantable

potatoes per acre for the Clinton to 319 bu. per acre for Simmon Model. Given in

the order of productiveness, the following varieties yielded over 260 bu. per acre:

Simmon Model, Extra Early White Rose. < rreat Divide, Steuben, 1904, and Mills New
Rose Beauty.

Field experiments for 1903, \V. K. Perkins (Mississippi Sta. Rpt. t904, />/'

.—This is a report on the plat experiments conducted during the year.

( >f 1l' varieties of cotton the l' leading were Edgworth and Prize, yielding 1,920 and

1,895 lbs. of seed cotton per acre, respectively, while Garrard Prolific ami King

Improved, standing at the foot of the li-t. produced, respectively. 1,382 and 1,505

II.-. per acre. As in previous years, the use of different fertilizers had hut little effect.

No rust appeared in the cotton this season, which is thought to he due to the good

preparation of the soil ami abundant moisture throughout the entire season.

Twelve varieties of com were under test and the - leading varieties, Southern Snow-

lake and Mosby, yielded 75.1 and 7:; hu. per acre, respectively; while of the 2 least

productive varieties, Blount Prolific yielded 26.7 and Champion Early White Dent

42. ti bu. per acre. The use of fertilizers showed no appreciable increase in yield

except w here 2 applications of nitrate of soda were made.

A plat of wheat treated with 1l'!> lbs. of nitrate of soda per acre yielded L,948 lbs.

of hay per acre, as compared with 948 lbs. on the check plat. Four plats of oats,

receiving hut lbs. of nitrate per acre, gave an average yield of 2,325 lbs. of hay, while

2 check plats yielded 1,437 ll»>. per acre. Nine varieties of wheat ranged in yield

from :; to lo hu. per acre, and duplicate plats produced from 2,800 to 1,000 lbs. of

hay per acre.

Fourteen varieties of cowpeas varied in yield of seed from zero to i:> hu. per acre,

Whip-poor-will being the leading variety. The same varieties following wheat on
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good soil grew up with Johnson grass and yielded 2.6 tons of hay per acre. In a test

with Johnson grass alone it was found that the use of cotton-seed meal and nitrate

of soda as a fertilizer for this crop yielded a profit of §3.03 per acre, and that thor-

ough preparation of the soil more than doubled the crop.

Six Japanese varieties of soy beans and Mammoth Yellow, a variety procured

from seedsmen, were tested. Mammoth Yellow produced 4.5 tons of hay per acre

with 40 per cent of moisture present. A yield of 24 bu. per acre was secured on a

part of the field. A variety of Egyptian clover gave promise of value, and sorghum

produced a better yield and a better quality of soiling than Kafir corn and milo

maize. Experiments in growing Bermuda grass from seed were only partially suc-

cessful. Alfalfa is reported as growing with success at the station. Thorough and

deep plowing and frequent use of the harrow have given good results as a method of

soil preparation.

Report of work at McNeill Branch Experiment Station, E. B. Fekris (Mis-

sissippi Sta. Bpt. 1904, yp- 40-42).—The work of the station comprises the determi-

nation of crops and varieties best suited to the pine belt, the best use of fertilizers in

connection with their culture, and the planting of certain crops in sufficient quanti-

ties to determine the commercial side of growing them. The crops under test

include vegetables, fruits, corn, cotton, sugar cane, cassava, sweet potatoes, and

forage crops. The results with these crops, which are in nearly all cases promising,

are briefly noted/

[Report on field crops], J. H. Shepperd (North Dakota Stat. Bpt. 1904, J>t. l,pp.

66-138, pis. 2).—The customary description of the work of the agricultural depart-

ment of the college and station in 1904 is given and the results of different experi-

ments are reported.

During the season 51,000 individual plants, including wheat, oats, barley, flax,

buckwheat, millet, alfalfa, emmer, spelt, rye, einkorn, and corn, were grown in the

plant-breeding nursery. The record of the seed distribution from 1898 to 1904,

inclusive, shows that 1,734.5 bu. of seed of different field and forage crops were dis-

tributed t«» 770 persons. Some of the reports from different parts of the State with

reference to these seed trials are reproduced.

The results of red clover trials in cooperation with the Bureau of Plant Industry

of this Department show that seed from Missouri, eastern Ohio, Russia, and Wis-

consin made a much better showing than the seed from other sources. On Septem-

ber 10 the plats sown with seed from Missouri and Wisconsin looked especially

favorable, while those sown with seed from Illinois and Russia were also promising.

Fifty-seven varieties of wheat were tested in 1904. No difference in hardiness or

rust resistance was detected between the fife and blue stem wheats, while the durum
varieties were very much superior to either in these respects. The leading varieties

in the different classes were North Dakota crossbred fife, with a yield of 16.4 bu. per

acre, North Dakota crossbred blue stem with 17.3 bu., and Black Don IT. S. No. 1446

durum with 25.9 bu. per acre. The average yields of the best 6 varieties of wheat

in each class for 1904 were as follows: Durum 23.5, fife 16, blue stem 16.9, and blue

stem and fife 16.4 bu. per acre. Eleven out of the 12 varieties giving the largest

yields this season came from the plant-breeding nurseries of the North Dakota and

Minnesota experiment stations.

A comparison of the average yields of the best 3 varieties of durum wheat with fife

and blue stem for 6 years gave an advantage of 4.85 bu. per acre in favor of the durum
wheat. The average yields for the last 2 years, as well as the results with the best

5 strains of fife and blue stem were in nearly every case in favor of varieties coming

from the plant-breeding nurseries. Four varieties of winter wheat sown in the fall

of 1903 were completely winterkilled.

In a culture test corn land disked in the spring for wheat gave nearly 3 bu. more
per acre than fall-plowed corn land, and fall-plowed land produced a little over 1 bu.
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more per acre than spring-plowed land. The best quality of wheat was produced on

the spring-disked ground. A tesl of sowing rape and wheal for fall pasture resulted

in a little larger yield from the mixture. The rape made but a slight growth after

the wheat was nan ested until frost.

Of 35 varieties of oats, l
, S. No. 5168 led In yield per acre with 75.4 bu., being

followed by Sensation with 70 bu. The side oats required the longest period for

maturing and were less affected by rusl than the branching varieties. This season

the earliest maturing variety gave the largesl j iejd, bul in general the late-maturing

sm-ts produced uniformly larger yields than the earl) varieties. The largesl average

yield "it record at the station, 74.3 bu. per acre, was produced by U. >. No. 5168,

which has heei i grow n for 3 successive years.

Twenty-four varieties of barley were tested, and of these 5 were new additions

coming from this Department. The barley plats were very little affected by nist,

while the adjacent "at and wheat plats on similar soil were badly affected by it.

The best \ ields this season were obtained from Highland Chief and ( Ihevalier, while

for the last i! seasons Highland Chief and Success stood first in average production.

Thirty-two samples of flax were grown, including 20 varieties furnished by this

Department. The best yield for the season, 24.2 bu. per acre, was obtained from

l'. s. No. 10014. Of the varieties grown hn- a series of years, Seleci Russian stands

Bret with an average yield of l'»» bu. for 3 years. The fiber varieties gave -null

yields in comparison with the seed strains, and were not profitable for seed produc-

tion alone.

In 1904 North Dakota emmer yielded 46 bu., and a variety from this Department

62.9 bu. per acre, the bushel being calculated at 4<i lbs. The average -rain produc-

tion of different crops for 6 and 7 years was as follows: Emmer, 2,096 lbs.; barley,

2,025; oats, l\ !•.">.*>; wheat, 1,733; and durum wheat 1,883 lbs. per acre.

Notes are also given on experiments with buckwheat, millet, corn, potatoes, and

pea>. Buckwheat ha- not generally given good crops at the station. In Beed pro-

duction the millet varieties were a complete failure in l'.Mi4. Of the different varie-

ties of corn grown the following, in the order given, st I first in the proportion of

ripe ears produced or in the degree of ripeness attained: Wills Dakota, Genu, North

Dakota No. I (a variety bred up from Minnesota King), Northwestern dent. Golden
dent. Bloody Butcher, and Longfellow. Corn planted in drills 30 in. apart produced

the tallest plants, measuring 5 ft. 9 in. Corn sown in ordinary wheat drills •'» in.

apart and thick in the row reached a height of only .'! ft.

The yield of air-dry fodder, in 7 years' experiments, was greatest from planting in

6-in. drills. Corn planted in hills in rows 22 in. apart gave much better results than

corn in rows 42 in. apart. The test of planting corn at different distances in the

drill, the width between the drill being uniformly 3| ft., showed that nearly :;4 bu.

of ear corn was obtained with the plants at 6-in. intervals in the row. and that the

yield gradually decreased as the intervals between the plants increased. The results

of a tot of planting corn in hills -how that where 6 stalks were grown in a hill a

higher yield of both ears and fodder was obtained during 5 years than from thinner

plantings.

'Ida- percentage of ripe corn in the lasl 2 seasons was regularly reduced when more
than 2 stalks were grown per hill. It was also noticed that the cars were shortened

as the thickness in the hill increased, the variation in length being from 4 j to <>', in.

T!i' r. ~ult> from 4 years" work in planting corn in drill rows on different dates show-

that plantings made May L':; and .'111 in 6-in. drills reached the silking Btage, while in

the later plantings no ears were formed. Planting in 42-in. drills gave much the
same comparative results as those obtained in 6-in. drills, but there was a greater

difference in the degree of maturity of the early and late-sown plat-.

The results of different methods of cultivation tried this year were in favor of '.riv-

ing shallow cnltivation early and deep cultivation late in the season. The average
for .'i year- shows the greatest yield of fodder from shallow cultivation.
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The Edgeley Subexperiment Station, 0. A. Thompson and J. H. Shepperd

{North Dakota Sta. Rpt. 1904, pt. I, pp. 158-168).—A general report on the work at

the station in 1904. The plant-breeding nursery this season contained 19,500 indi-

vidual plants, including barley, wheat, flax, buckwheat, millet, and oats.

The best yield of wheat, 35.2 bu. per acre, was obtained from Velvet Don, a durum
variety. The best yield among the life and blue-stem wheats was 13.9 bu., produced

by Selected Powers and Selected 66 fife, and American blue stem. North Dakota

emmer produced 67.9 bu. per acre, as compared with 65.3 bu. for Washington emmer
and 60.1 bu. for Success, the best yielding variety of barley. Nine varieties of oats

varied in yield from 27.5 to 85.7 bu. The best yielding varieties, in the order men-

tioned, were Silver Mine, Swedish Select, and Abundance, the last 2 producing each

79.2 bu.

In seed production Siberian and Selected Russian flax outranked Russian and

Selected Riga, which produced the largest yields of straw. The best yields of corn

fodder were secured from the following varieties: Minnesota Dent No. 13 3,630,

Triumph 3,542, and Pride of the North 3,281 lbs. per acre. Of 15 varieties of pota-

toes Hammond Wonderful and Banner led in yield. Ten varieties of millet were

tested, including Pencilaria and Japanese, both of which failed. The best yield was

obtained from Red Orenburg, which produced 4,660 lbs. of hay per acre. An out-

line is given of a crop-rotation experiment carried on by the station, and work

with brome grass and alfalfa is briefly noted.

Field experiments in Staffordshire and Shropshire and at the Harper-

Adams Agricultural Colleg-e ( Harper-Adams Agr._ Col. Joint Rpt., 1904, pp. 1-10, 15-

40).—At the college fertilizer tests on 10 plats of meadow land showed that super-

phosphate was very active, and when given with sulphate of potash proved the most

economical of the different applications in increasing and improving the herbage.

Barnyard manure produced a coarse and rank growth of grass, and nitrate of soda

gave no increase in yield. Among 12 varieties of oats Thousand Dollar ranked first

in quality and Waverly in yield; and of 6 varieties of wheat Standard Red and Red
Stand Up proved best in yield of grain and in quality of grain and straw.

Different fertilizer applications increased the yield of mangels, but produced a

marked reduction in the sugar content. The largest yield was obtained with the use

of barnyard manure, together with a complete dressing of commercial fertilizers.

Yellow Globe, Yellow Intermediate, Golden Globe, Mammoth Long Red, Golden

Tankard, and Sugar Mangel, given in the decreasing order of yield, stood first among
15 varieties, while in quality the order was approximately reversed. The dry matter

in the different varieties varied from 10.35 to 13.33 per cent, and the sugar in the

juice from 7.04 to 9.60 per cent. Sutton Sugar Beet grown in the test contained 20.17

per cent of dry matter and 13.86 per cent of sugar in the juice.

In studying the effect of premature seed production, or running to seed the first

year of growth, it was found that normal roots contained 8.7 per cent of sugar, and

roots which had run to seed 5.64 per cent. The age of the seed or injury to young
plants did not seem to influence premature seed production. It was also noticed

that the number of plants going to seed during the first year differed within the same
variety. The character of the season was the only factor recognized with certainty,

as it was observed that in dry and warm seasons the plants ripened quickly and

showed a greater tendency to produce seed than in cold and wet seasons. In trials

with swedes, Sutton Magnum Bonum and Garton Model ranked first in yield with

over 23 tons per acre. A home-mixed complete fertilizer for this crop was much
more economical than a ready-mixed fertilizer.

Cooperative experiments were carried out in Shropshire with potatoes and mangels.

For potatoes a complete application of commercial fertilizers, either alone or with

barnyard manure, proved most econominal. In a potato variety test Scottish

Triumph, Royal Kidney, and Factor produced the highest- yields. Scotch seed
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potatoes produced much better yields than Beed of the same varieties grown in the

district the previous year. Whole tubers for seed gave a larger total yield than

either sets with single eyes or plant- from cuttings. The fertilizer tests with mangels

showed a large increase in yield from the use of barnyard manure and commercial

fertilizers. Of 6, varieties, Yellow Globe produced the heaviest weight of crop, bul

Golden Globe, Golden Tankard, and Sugar Mangel were superior to it in quality.

In Staffordshire cooperative fertilizer tests were made on grass land, and experi-

ments were conducted with potatoes, mangels, and swedes. In the fertilizer tests on

grass at Blurton I cwt. of nitrate of soda and 5 cwt. of basic slag per acre, applied

singly, gave an increase of 5 cwt. of hay per acre, bul when given together the yield

was li" greater than on the check plat. Barnyard manure produced a g I increase,

hut wa> not profitable. At Knightley LO tons of barnyard manure gave a large

increase in yield, but the quality of the grass was reduced. The nexl largest increase

was obtained with 3 cwt. of kainil and l cwt. of nitrate of soda per acre, and the

same increase resulted where 5 cwt. of basic Blag was given in addition. Tin- use of

5 cwt. of basic slag alone per, acre gave the increase at t he Lowest cosl per cwt. of hay.

The best results .;; .Man- were secured from an application >>\ barnyard manure,

together with a c plete dressing of commercial fertilizers.

Of 12 varieties <>i' potatoes, Royal Kidney, Factor, and Up to Date gave the best

yields and also ranked well in quality. In a fertilizer test the commercial fertilizers

had little effect, and the heaviest yields were obtained from the use of 2(1 tons of

barnyard manure per acre.

Memoranda of plans for arid farm investigations ( Utah Sta. Circ. 8, />/>. .".>,

dgms. 6).—This circular contains outlines of the arid farm investigations for 1905 on
the 6 experiment farms established under the direction of the State legislature, ami

gives complete instruction with reference to conducting the experiments and to the

management of the farms in general.

Effects of manures throughout rotations of crops, I>. A. Gilchrist County

Northumb. Ed. Com., I!"/. .;. pp, 15-22).— Fertilizer experiments were conducted on

a light sandy loam Boil throughout 2 courses of a rotation.

In the first rotation turnips, oats, hay, and oats, and in the second, swedes,

barley, hay, and <>ats were grown, in the order named. The standard application

ofcommerical fertilizers per acre consisted of 1 cwt. of sulphate of ammonia. 5 cwt.

of superphosphate, and I cwt. of muriate of potash, containing 25 lbs. of nitrogen, 75

M's. of phosphoric acid, and 50 lbs. of potash, and the application of barnyard

manure of 10 tons per acre

Barnyard manure was of greater value than commercial fertilizers, but both were

Satisfactory. Where the 2 were used on the same plat it was found best to apply

the manure to the swedes and to use the commercial fertilizers for the hay.

Twenty tons of barnyard manure did not prove profitable, and doubling the quan-

tity of commercial fertilizers was of benefit only when divided between the swedes
and the hay. The omission of potash nearly obliterated the gains obtained from

the application of commercial fertilizers. The use of LOtonsof barnyard manure
made up the deficiency of potash in this soil.

Forage crops, E. R. Lloyd 1 Mississippi Sta. Rpt. 1904,pp. IS, 14).—Winter wheal
was grown for hay and followed by cowpeas sown at the rate of 2 bu. per acre. The
cowpeas came up with Johnson grass and gave 2 cuttings. The yield of hay from

peas and wheat was 3.85 tons per acre, obtained at a cost of $3 per ton put into the

harm < >atswerecut for hay in the dough stage and followed by Early Amber sorghum,
sow n at the rate of 2 bu. per acre.

Sorghum gave 2 cuttings, and the total yield for oats and sorghum was 6.25 tons

per acre, costing $2.77 per ton in the rick. Two acres of alfalfa, which suffered to

some extent from the lack of drainage, furnished pasturage for 14 pigs for 1 month
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and yielded 6,541 lbs. of hay. Soy beans planted in April in rows 3 ft. apart and

cultivated twice yielded \\ tons of cured hay per acre.

Wyoming- forage plants and their chemical composition—studies No. 1,

H. G. Knight. F. E. Hepxer, and A. Nelson ( Wyoming Sta. Bui. 65, pp. 52, pi. 1,

figs. 18).—The forage conditions of Wyoming are briefly discussed, and the botanical

and general description and the analyses of green and air-dry substance of the fol-

lowing plants are given: Western wheat grass (Agropyron octidentale), northern wheat

grass (A. dasystachyum) , bearded wheat grass (A. caninum), slender wheat grass (A.

tenerum), western couch grass (A pmulorepens) , Indian millet (Eriocoma cuspidata),

yellow spear grass (Poa lucida), Buckley spear grass (P. buckleyana), rough fescue

(Festuca scabrella), squirrel-tail grass (Hordeum jubalum), native hay, alfalfa (Medi-

cago sativa) , fringed brome grass (Bromus ciliatus), alkali meadow grass (PuccineUia

airoides ), Nelson needlegrass (Stipa nelsonU), tufted hair grass (Deschampsia caespitosa)
1

Bodin vetch (Astragal us bodini), pretty milk vetch (.1. elegans), woodland hedysarum

(Hedysarum philoscia), winter fat (Erotia lanata), wire grass or Baltic rush (Juncus

balticus), Nuttall saltbush (Atriplex nuttallii), tumbling saltbush (A. volutaiis), Austra-

lian saltbushes (A. semibaccata, A. halimoides, and A. holoearpa), and sweet or Bokhara

clover (Melilotus alba).

[Experimental work upon weeds and forage plants], L. R. Waldkon (North

Dakota Sta. Rpt. 1904, pt. 1, pp. 56-64).—This study on the vitality of weed seeds is

in continuation of previously described work (E. S. R., 16, p. 882).

In 1899 a quantity of weed seeds was buried at different depths to ascertain the

effect of this treatment on germination. In June, 1904, samples of these seeds were

dug up and tested. Over 200 seeds of French weed showed no germination at first,

but when dried and tested again 3 months later nearly 90 per cent grew. Green fox-

tail seeds buried 5 in. gave a germination of 8J percent, and seeds buried 10 in. deep,

6| per cent. Of 15 seeds of Kinghead buried 10 in. deep 4 germinated, while of the

shallow7 seedings no growth was obtained. Wild mustard gave the following results

from the different depths: Three inches 26| per cent, 5 in. 16, 7 in. 27, and 10 in. 11

per cent. Wild buckwheat and wild oat seeds all decayed.

In some special observations on the French weed the following 3 classes of seed

wTere studied: Seed gathered with grain and sown with it the following spring, seed

from winter annual plants which falls to the ground in June, and seed from spring

plants which falls to the ground in July. Not any of the seed germinated until Sep-

tember, which allows the plant to develop sufficiently to live overwinter. It is con-

cluded that this weed is pernicious only as a winter annual, and that proper harrowing

before seeding and plowing the land in the spring will reduce its prevalence. Obser-

vations on peppergrass (Lepidium apetalum) and tumbling mustard (Sisymbrium aMs-

simum) led to the same conclusion.

The relative aggressiveness of different weeds was determined by sowing on May 10,

1904, 800 seeds each of 6 different species—Russian pigweed (Axyris amarantltoides),

tumbling mustards, wild mustard (Brassica arvensis), French weed, false flax (Came*
I'ma saliva), and ball mustard (Xesla pauiculata). On July 19, when the plants had
attained their maximum size, there were found 520 plants of false flax, 356 of wild

mustard, 281 of Russian pigweed, 195 of ball mustard, 24 of French weed, and 3 of

tumbling mustard.

The results of spraying weeds with different solutions indicated that Thistleine, a

preparation for the destruction of weeds, has no special value over sodium arsenite

or copper sulphate. The cost of this substance is also much more than either of the

other chemicals. It is stated that if Canada thistles are killed by spraying, this is

caused by the destruction of the foliage and not by a distribution of the poison
through the plant. It was observed that a relatively long period of time elapses after

spraying before the thistles again begin to grow, and this is considered as possibly
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due to the surface of the ground retaining some of 1 1 1
«

- poison. Quack grass was not

very much affected by the use of any of the solution-.

< observations made on the growth of wild oats showed that the seed was ripe enough

to grow 85 daj - from seeding and 8 'lays alter blossoming. The ripe seed fell to the

ground L5 days after blossoming, or 92 days from seeding. The author calls atten-

tion to the fact thai since wheat a1 the station requires LOO days to reach maturity,

the wild oats are certain to reseed themselves before the wheal harvest.

An inspection of grass and clover seed, L. R. Jones and W.J. Morse I Vermont

sin. Rpt. 1904, pp. 402-417, 588-546, Jigs. P).—Samples representing 735 lots of seed

were secured by the station from dealers in all parts of Vermont, and the examina-

tion of the samples as to purity and germination were made by the See.) Laboratory

of this Departmenl and the result- obtained are given for each sample. A summary
of the examination is shown in the following table:

'Purity 'in>/ tji rmination tests of grass and clovt r seeds collected in Vermont.

Seed.

Timothy
Redtop
Kentucky blue grass
Orchard grass
Meadow fescue
Millets
Red clover
Mammoth red clover
Alsikc clover
White clover
Crimson clover
Alfalfa

Rape
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In the potato tests for 1903 Carman No. 3 headed the list witn 270.2 bu., while

White Mountain stood last with a yield of only 21.8 bu. per acre. The late varieties

were much injured by blight, and this caused the low yield of White Mountain.

Early Rose ranked second in total yield with 250.2 bu., and first in the production

of marketable tubers with 221.2 bu. per acre. The largest proportion of marketable

tubers was produced by Heath Medium Late Surprise and Heath Late Beauty, and

the smallest proportion by New Bovee Seedling. The results for a series of years

showed that Carman No. 1, Freeman, Enormous, Washington, White Giant, Hia-

watha, Pride of Michigan, Extra Early Crusader, Heath Late Beauty, Heath Late

Surprise, Heath Favorite, and White Mammoth have given good returns. A descrip-

tion of the varieties tested is given in tabular form.

Alfalfa in Vermont, J. L. Hills and L. R. Jones ( Vermont Sta. Bid. 114, pp- 109-

132, fig. 1, maps 2).—This bulletin gives a description of the alfalfa plant, and pre-

sents notes on its culture, value, and uses. The results obtained by growing alfalfa in

northern Maine, New Hampshire, northern New York, and Vermont, and the views

of New England and Canadian experiment stations on alfalfa culture are briefly

reported. Of 56 trials at as many different points in Vermont 12 were permanently

successful. The best results in the State have so far been obtained in the Champlain

Valley.

Improvement in the quality of barley in Austria, J. Stoklasa (Ztsdtr. Landw.

Versuchsw. Oesterr., 8 (1905), No. 1, pp. 1-69, pis. 7).—The fertilizer requirements of

barley are pointed out, the mechanical and chemical composition of some of the

typical Austrian barley soils is described, and the results of experiments to deter-

mine the influence of the principal plant-food elements upon the quality of barley

are reported. The experiments were conducted in the greenhouse and on the experi-

ment field of the station, as well as by a number of farmers. A bibliography of

books and articles relating to the subject is given.

The plants were grown on ordinary field soil and on fine sand, and the 3 essential

plant-food elements were applied in combination in one series of tests and separately

in others. The complete application increased the yield of grain 99.9 per cent and

the yield of straw 58.7 per cent over the check tests. The use of phosphoric acid

alone on the field soil gave an increase of 44.7 per cent of grain and 26.3 per cent of

straw, and the use of potash salts also largely increased the yield. The grain from

the pots receiving the complete application stood highest in starch content, with

76.52 per cent, and lowest in protein, with 10.18 per cent. Corresponding results

were obtained on the fine sand. Chlorid of potash proved more effective than sul-

phate of potash.

In the series of pots receiving nitrate of soda alone the starch content ranged from

70.03 to 71.51 per cent, being about the same as in the check tests, while the protein

content varied from 17.56 to 18.5 per cent. As compared with the no-fertilizer tests,

nitrate of soda increased the yield of barley 38.4 and 29.7 per cent, and the yield of

straw 45.1 and 55.5 per cent on the field soil and the fine sand, respectively. The
increase in straw production due to the separate use of phosphate of lime, sulphate

and chlorid of potash, and carbonate of lime and magnesia, ranged from 9.4 to 26.3

per cent on the field soil and amounted to 1.5 and 23.4 per cent for chlorid of potash

and phosphate of lime, respectively, on the sand.

It is pointed out from these results that barley after sugar beets gives heavy yields

of straw because the soil is well stocked with nitrogen, while the supply of phos-

phoric acid and potash is relatively low, and that by the application of these ele-

ments the yield of grain may be increased and that of the straw diminished.

A second experiment was conducted to determine the effect of potash salts on the

development of plants. Soil samples from Aurinoves and Modian were used in pot

experiments.
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The pots were divided into I Beries of LO pots each, one being the check Beriesand

the others receiving superphosphate and nitrate of Boda, or superphosphate and

chlorid of potash, or the 3 substances together. The check test with A.ufinov<

gave an average yield of 90.4 gra. of grain and 90.572 gm. of Btraw. The heaviest

yield of grain, L42.549 gm., was obtained with the complete fertilizer, the yield of

Btraw being L35.167 gm. Where phosphoric acid and potash were given the yield

was increased to 128 gm., with a considerable increase in the starch content. This

experiment indicates thai although the Boil was comparatively rich in available pot-

ash, the use of potash salts was beneficial.

In the case of the other soilj which contained less available potash, the check tesl

yielded on an average 80 gm., the series of pots receiving superphosphate and chlorid

of potash L78 gm., and the series with the complete application l
ss gm., or a differ-

ence of 10 gm. apparentlj due to the nitrate of soda. It is concluded thai leaching

the soil with solutions of citric and oxalic acid points out whet her or nol potash may
be profitably applied to the soil in barley culture.

In the check tests on both soils the proportion of hulls ranged from LI.37 to L2.86

per cent, and in the superphosphate and nitrate of soda series from L0.94 to 1 L.89 per

cent: but when chlorid of potash was given in addition to the superphosphate it

ranged from 8.64 to 10.04 per cent, and with the complete application, from 9.2 to

L0.53 per cent. The starch content varied from 66.82 to 70.22 per cent in the check

test, and where superphosphate was used, from 68.84 to 70.14 per cent; bul when
chlorid of potash was added it varied from 72.34 to 73.88 per cent. With the com-

plete application a starch content of 72.85 to 74. L0 per cent was recorded. The pro-

tein content of the barley was considerably increased by the use of nitrate of soda.

In the superphosphate and nitrate of soda series of pots it varied from 1l'.:;"> to 12.73

per cent, but the application of < hlorid of potash reduced it.

[h the cooperative field experiments different combinations of superphosphates,

nitrate of soda, and kainit at the rate of 250, 200, and 300 kg. per hectare, respectively,

were applied. The results showed that 1 gm. of assimilable potash produced from

23 to 25 gm. of starch, and that the quality of brewing barley can be improved by
supplying potash and phosphoric acid in the fertilizer, especially when the soil is

rich in nitrogen compounds or when nitrate of soda is applied.

Analysis of individual stalks of corn, E. F. Ladd (North Dakota Sta. Rpt. 1904,

]>l. 1, p. 31).—Analysis of 2 successive generations of 2 corn plants are given. The '1

lots of corn from the same parent seed showed a protein content of 14 and 14.5 per

cent in L903and of L6.06 and 15.38 percent in L904.

The work on flax. II. I.. Bollei (North Dakota Sta. Rpt 1904, pt. /, pp. 64, 65,

-This is a progress reporl on the work with flax, consisting of a comparative
study of varieties and a test of their resistance to the wilt disease. The development
and maintenance of immunity to the disease is described.

Fertilizer experiments with hemp, Kuhnert (Mitt. Deut. Landw. Gesell., ?0

'1!"/.',), No. / /'. pp. 99, 100).— In 2 tests barnyard manure was applied alone and

together with different combinations Of Thomas Blag, kainit, and nitrate of soda in

quantities of 30, 25, and 15 kg. per he. -tare, respectively.

Given in addition to the manure, each substance by itself produced an increase in

yield, but the best and most profitable returns were secured with the complete

application. < m the barnyard manure plats the average yield amounted to 1,890 kg.

and on the plats receiving the complete application of commercial fertilizers in addi-

tion to 2,240 l<Lr . of hemp per hectare. No difference in the quality of the fiber from
the various plats was apparent.

The potato and its culture, \Y. T. Macoi n
|
Canada Cent. Expt. Form Bid. 49,

pis. -', ./'.'/•-. ff).—This bulletin briefly notes the importance of potato culture

in Canada, reviews the history of the plant and its improvement, summarizes the
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experimental work with the crop at the Central Experimental Farm, and gives

general directions for its culture.

The 12 most productive varieties grown at this farm for 5 years are as follows: Dr.

Maerker, Late Puritan, Burnaby Mammoth, Money Maker, Carman No. 1, Dreer

Standard, Sabean Elephant, Canadian Beauty, Rural Blush, I. X. L., Pearce, and

Clay Rose. The 6 most productive early varieties for 5 years were Irish Cobbler,

Early Elkinah, Vick Extra Early, Rochester Rose, and Rawdon Rose.

Some of the earliest varieties are Early Snowball, Eureka Extra Early, Burpee

Extra Early, Rochester Rose, Bliss Triumph, and Early Ohio; and the 12 varieties

freest from blight are Dr. Maerker, Late Puritan, Burnaby Mammoth, Carman No. 1,

Dreer Standard, Sabean Elephant, Rural Blush, Clay Rose, Rose No. 9, Hoiborn

Abundance, State of Maine, and Swiss Snowflake. From 1887 to 1905 about 844

varieties have been tested at the Central Experimental Farm.

In a 3-year test of growing potatoes after clover an average increase of 37 bu. per

acre was obtained, as compared with growing potatoes without the use of clover.

For fertilizing the land for potatoes the author recommends the use of a moderate

quantity of barnyard manure applied on the clover in the fall, or of well rotted

manure used in the spring, or if commercial fertilizers are used, an application of

500 to 800 lbs. or more per acre in the proportion of 250 lbs. of nitrate of soda, 350

lbs. of superphosphate, and 200 lbs. of sulphate or muriate of potash. An increase

of 40 bu. per acre was obtained in a crop cultivated 6 times as compared with one

cultivated only 3 times. In a 3-year test spraying with Bordeaux mixture apparently

increased the yield 94 bu. The cost of growing an acre of potatoes yielding 300 bu.

is estimated at $52.14.

Variety tests with potatoes in 1901-1904, G. Martinet (Ann. Agr. Suisse, 6

(1905), No. 5, pp. 179-198, figs. 2).—The yields and descriptions of a large number of

varieties of potatoes are given in tables. In 1902, 2 plants were selected for their

productiveness and the quality of their tubers, but one was superior in yield and

quality to the other. The seed of these 2 plants grown for comparison showed a dif-

ference in yield of 32.7 per cent in 1903 and of 41 per cent in 1904 in favor of the seed

from the best plant.

Solanum commersoni and its variations at Verrieres, Labergerie (Ann. Sci.

Agron., 2 ser., 10 (1905), I, No. 1, pp. 57-139, figs. 12; abs. in Jour. Agr. Prat., n. ser.,

8 (1904), Nos. 51, pp. 803-807, figs. 4; 52, pp. 831-834, figs. 2).—This is a report of work
with Solanum commersoni and includes notes on observations made in cultural tests

with this plant by other investigators.

Experiments have been in progress since 1901, and the results have shown that the

characters of the primitive types are readily influenced by cultivation and selection.

In very fertile friable soil, varying with the time the plants had been established, the

yields ranged from 20,000 to 27,000 kg. per hectare and in sandy soils the yields,

owing largely to the dryness of the soil, ranged from only 4,500 to 16,000 kg. per hec-

tare. The plant grew well on dry soil, but produced very long stolons with the

tubers from 20 to 30 cm. beneath the surface. The resistance to disease was good

and the tubers showed perfect keeping qualities. Tubers grown in 1904 on fertile

soil contained 19.91 per cent of starch and 72.59 per cent of water, and those grown
on poor sandy soil 23.21 per cent of starch and 67.48 per cent of water.

Descriptions are given of variations observed in 1904, comprising varieties with

yellow, white, and violet tubers. The violet variety appeared to be of value on fer-

tile and humid soils, absolutely disease-resistant, very productive, and of good quality.

A dozen plants this season produced tubers varying in color from almost white to a

deep red. Six of these plants produced these variations, together with the violet

tubers, on the same stolons.

Correlative changes in rye breeding- on the basis of color in the grain, K.

von Rumker (Fiihling's Landw. Ztg., 54 (1905), No. 7, pp. 238-245).—Experiments
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in breeding Petkus rye by selecting differently colored grains for seed are briefly

reviewed, and the results Becured up to date are summarized.

Green-colored grains showed an indefinite transmission of the color, the progeny

varying from green to a dull gray. As the dullness of the color in the Kernel In -can if

more distinct the power of transmitting the color was apparently decreased. Yellow

kernels did uot readily transmil their color, but in some stools it was found to be

very definite and showed regular progress. Bluish and brown veins were very strong

in transmission of color.

Plants from short grains showed a marked reduction in the length of the straw.

The longest straw was produced by the green-colored grains, followed by the blue,

yellow, and brown kernels, mentioned in decreasing order. The green-colored grains

produced a softer and looser straw than the other forms, while the straw from blue

kernels was tough and hard. The hest formed culms and head- were found in the

plants from blue seed, in weight of grain the browu group stood last

Data on the comparative winter resistance of the different strains, obtained only

for the season of L903, showed that the blue Beed ranked first with 84.66 per cent, and

the short seed last with <>6 per cent of the stand secured in the fall.

Method of tobacco-seed selection, W. W. Cobey {Maryland Sta. Bvl. 103, pp.

925-235, figs. ./).—This bulletin contains popular directions for the selection of seed

plants in the field, and the method of bagging the flower heads and securing the

seed. The work in tobacco-seed selection at this station is carried on in cooperation

with the Bureau of Plant Industry of this Department.

Tobacco experiments, W. Fbeab ( Pennsylvania Sta. Rpt. 1904, PP- 30-39, pis.

12).—The work here reported represents shelter-tent experiments with Sumatra leaf.

The site and the soil under which the experiments were conducted are described

and the method of constructing the tent over one-half acre of ground, with the out-

lay involved, is given in detail. The planting, cultivation, harvesting, curing, and

sweating of the crop are briefly discussed and the results are reported. The weighl

of the cured leaf produced was 856 lbs., which was reduced to S14 lbs. by sweating.

The sorting of the leaf as to color and size gave the following results: First quality

—

light, 7..") per cent; medium, 22 per cent; dark. 12. V per cent. Second quality—light

seconds, L8.6 per cent; dark, L3.5; trash, 25.5 per cent.

After the finishing sweat the tobacco was compared with Connecticut tent-grown

Sumatra of the same season. There was no apparent difference in the quality of the

2 lots, neither of which was considered equal to the imported article. In the opin-

ion of the author the results at present do not warrant the encouragement of this

method of culture, but indicate the desirability of continuing the experiments in a

more favorable season and possibly on lighter soil.

Experiments with fertilizers on tobacco, C. E. Thobne
|
Ohio Sta. />'"/. /'</.

;</'. 913-228, figs. .% dgms. ?).— Notes on the establishment of a test farm in the Miami

Valley to be devoted chiefly to work with tobacco are given, the plan of the fertilizer

experiments inaugurated is outlined, and the results thus far obtained are reported.

In one series of experiments the tobacco is grown in a .'1-vear rotation with wheat

and clover, and in a second series it is grown continuously on the same land. As

the experiments have just been begun, only the most general conclusions are drawn.

Barnyard manure proved very effective and profitable. Commercial fertilizers also

produced a good effect, but the net gain was not so large as from barnyard manure.

The results show that the greatest total yield and net profit were produced by a

fertilizer containing nitrogen, phosphoric acid, ami potassium, in approximately the

ratio to each other in which they are found in barnyard manure. The large quantity

of nitrogen required in this application greatly increased the cost. As a carrier of

nitrogen, nitrate of soda appeared much more effective than tankage.

Experiments in fertilizing- tobacco, C. Dubbeebb [Ami. Agr. Sitttae, 6 [1905),

No. 5, pp. 199-203).—A cooperative study was made of the effect of sulphate and
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carbonate of potash used alone or with superphosphate. The quantities used per

hectare were as follows: Three hundred kg. of sulphate of potash; 246 kg. of car-

bonate of potash, in quantities furnishing 150 kg. of potash; and 500 kg. of super-

phosphate containing 75 kg. of phosphoric acid. A general dressing of barnyard

manure was given at the first plowing in the spring.

In one of the tests superphosphate increased the yield of leaves, and sulphate and

carbonate of potash also produced a small increase. A second test gave inconclusive

results in this connection. The proportion of phosphoric acid in the leaves was not

at all increased in one test and but slightly in the other by the use of phosphatic

fertilizers. The lime content was slightly increased in the product from land ferti-

lized with superphosphate.

The use of potash salts increased the potash content of the leaves. The super-

phosphate produced large leaves of good maturity and of good strength, while the

influence of potash salts was less marked. In general, the fertilizers applied did not

appreciably affect the burning quality.

Winter wheat, T. L. Lyons and A. Keyser (Nebraska Sta. Bui. 89, pp. 52, jig.

j).—The results of variety tests of winter wheat in 1902, 1903, and 1904, conducted

in cooperation with this Department, are described. Among the varieties tested 4

were from Hungary and a large number from Russia. Previous accounts of these

varieties are recorded in a former bulletin (E. S. R., 14, p. 36).

The results in general indicate that the variety best adapted to Nebraska is Turkish

Red, although Kharkof, one of the new Russian sorts, has proved hardier in the

extreme northern part of the State. Several of the Hungarian varieties, although

somewhat better in quality than Turkish Red, are later in maturing and consequently

less productive. It is reported that these late-maturing Hungarian and Russian

wdieats are becoming earlier and may, therefore, be of value.

The observation of the station with reference to "yellow berry" in hard winter

wheat has led to the conclusion that the chief causes of this condition are allowing

the wheat to become overripe and the failure to stack the sheaves. As compared

with the hard, red normal kernels, these kernels or " yellow berries" have a lower

gluten content and are lighter in weight.

Tests of seed wheat from various sources resulted in the best yields in every case

from locally grown seed of the same variety. In this test locally grown Turkish

Red seed yielded better than imported Crimean for each of the 3 years tested.

Turkish Red seed from western Kansas yielded nearly as well as Nebraska-grown

seed and was of better quality during the dry years, but suffered more from scab or

blight in 1903 and 1904.

The importance of good tillage was shown by growing very poor seed wrheat on

well-tilled land, which resulted in a yield of several bushels more per acre than the

average of the county or State for each of 3 successive years. This favorable result

is ascribed to the rotation of crops, the use of barnyard manure, and good tillage.

In studying the effect of season and climate on the composition it was found that

wheat stores up more nitrogen in the form of protein in dry seasons and more starch

in wet seasons.

The yautias, or taniers, of Porto Rico, (). W. Barrett (Porto Rico Sta. Bui. 6,

pp. 27, pis. 4)-—This bulletin gives a description of these plants in general and of the

various types in particular.

The cultivated varieties of Porto Rico are classified under the following 6 types:

Blanca, Manola, Amarilla, Martinica, Vino, and Violacea. The semicultivated vari-

eties and the so-called false yautias are also noted. Cultural directions are given and

the uses of the plant are described. The plant proportions of the principal varieties

are reported as follows:
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Proportions of different parts of the yautia plant.

247

Variety.
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pruned trees of the same variety. As a result of this lack of vigor a number of trees

succumbed to the cold during the preceding winter.

A row of trees next to this has been headed back moderately 2 or 3 times, as a

result of which they are thick topped, with a good deal of weak, sappy growth on the

inside. The annual growth, however, has been much more vigorous and the health

of the trees better than those not pruned. More and stronger fruit buds have also

formed. The main fruit branches are shorter and stronger and more capable of sus-

taining a large crop of fruit. The experiment is believed to show conclusively that

the best form of peach tree can not be secured and maintained without pruning.

During the past 3 years a special experiment has been made in heading back peach

trees in the spring. The conclusion reached relative to this work is that "the head-

ing back of peach trees in early spring is good practice and in all cases advisable.

In this pruning from one-third to two-thirds of the wood of the previous year should

be removed," depending upon the number of living fruit buds on the 1-year-old

wood. When from any cause there are no fruit buds advantage should be taken to

cut back with comparative severity- Only in extraordinary instances, however,

should the cutting extend back into 2 or 3 year old branches.

Some experiments were made in summer pruning peach trees. With early spring

pruning it had been noticed that many weak and useless shoots grew in the center

of the tree. It was thought that if a considerable quantity of the new leafy shoots

on the outside of the tree were removed, thus admitting a reasonable amount of light

to the inside of the tree top, some benefit might result.

" In no case were the results of this treatment convincing. The formation of strong

shoots with fruit buds on the interior branches was never visibly promoted. The
outside branches wThich were allowed to remain seemed to profit somewhat by the

removal of their crowding neighbors, and this was apparently the chief benefit

derived from the work. On the whole, it does not seem to us that this practice is to

be greatly recommended."

Cutting back the young growth of the outside branches to correct overgrowth did

not give satisfactory results. The stopping of the growing shoots was usually followed

by the pushing out of side buds and shoots lower down which were nearly always

too weak to set good fruit buds.

Considerable winter injury was sustained by peach trees in both 1903 and 1904.

The damage was not serious in 1903, but in 1904 the trees were seriously weakened

by freezing, and some were killed outright. In treating the injured trees one block

was left entirely without pruning, another was pruned in midsummer after the trees

had started; a third was cut back from two-thirds to three-fourths of the previous

^ear's growth, and a fourth was headed back near to the trunk, only the stubs of the

main branches being left. The following table shows the results:

Effect of different methods of pruning frozen peach trees.

Method of pruning.

Trees unpruned
Moderately cut back
Severely cut back . .

.

Cut back to stubs . .

.

Total
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also believed to poinl out that trees seriously weakened by freezing Bhould not be

cut back close to i he main trunks.

Horticultural department, (
'. I'.. Waldron North I><i/;<<i<i Sta. /,'/>'. 1904, pt. L

/>/>. 171-178).—An outline is given of the work of tin- year- with vegetables, orchard

and .-mall fruits, t rees, etc

Special attention is called to tin- value of mulching orchard fruits a- a means of

preventing winterkilling. It' a mulch is applied too early it induces a late fall growth.

If not a |
-I
'lie I until the ground is frozen to some depth bul little good is accomplished.

For satisfactory results it Bhould be applied before the ground begins freezing. It

should be applied to a depth of about <i in. and to a distance of -i or •"> ft. from the

bee. Where mulching i- practiced .-ohm- precaution musl be taken to prevenl inju-

ries from mice. Wrapping the trees with burlap- or with tat- paper has given g 1

results. Not only has mulching been efficient in preventing winter injury hut the

mulched trees also made 25 to :;n per cent more growth than unprotected trees.

I observations on the I lessian fly indicate that it is two-brooded. Macaroni \\ heat

appears to he free from attacks of this insect.

Report of the horticulturist, W. Stuart ( Vermont sin. Rpt. 1904, />/> U8 445,

fii/s. 6, dgms. 2).—A general review of the work of the year.

The peculiar behavior in the spring of many apple trees in different sections of the

State is noted. These trees blossomed and partially or wholly leaved out, after which

growth was arrested ami the leaves wit hered and dried up. hater on most of the

trees pushed out many new shoots at the base of the scaffold limbs or on the trunk

just below their juncture with it. Careful examination i,f these trees by the author

led t<» the belief that the injury was due to root killing caused by the abnormally cold

winter of L903-4. The trees most seriously injured were 8-year-old Rhode Island

( rreenings.

In the winter forcing of tomatoes tests were made of the relative earliness and pro-

ductiveness of Sutton Best of All, NewStone, and Lorillard. Sutton Besl of All gave

a slightly heavier yield of ripe fruit for the first few pickings than New Stone, hut

over a period of 5 or 6 weeks the results were uniformly in favor of Now Stone.

"In one season's trial Lorillard proved superior in every respect to Sutton Best of

All. Lorillard is apparently the earliest and most prolific for forcing purposes of the

."> varieties tested."

Investigations were also made as to the relative value of chemical fertilizer- and

potted manure for tomatoes in winter- forcing. "The average weight of large fruits

for the 2 seasons was !»it.4 gin. from chemical fertilizers and {^2 gm. from rotted

manure. On the same basis the average number of large fruits per plant from the

Chemical-fertilizer sections was 1 7.."> as against 18.:; from plantsgrown in rotted-manure

lections. This -hows an average gain in weight of fruit per plant of nearly s percent

in favor of the rotted-manure sections." The great e-t number of large fruits early in

the season was also secured from the section which had been fertilized with rotted

manure.

The studies in indoor lettuce culture involved a comparis f different forms of

Chemical fertilizers and of chemicals and rotted manure for lettuce. The average

yield of fruit per plant was as follows: Plat < l i fertilized with acid phosphate, nitrate

ot Boda, and muriate of potash, 133 gm.; (2) acid phosphate, dried hi I. ami muriate

of potash, 131 gm. (the comparison in these 2 instances being made between nitrate

of Boda and dried blood); (3) dissolved boneblack, nitrate of soda, and muriate of

DOtash, 137 gm.; and (4) raw hone meal, nit rate of soda, and muriate of potash, 1">."'»

pn. Plats ."> and 4 are to be compared with plat L mentioned above, and with each

other.

The results show that there is very little choice between dried Hood and nitrate of

soda as a fertilizer for this crop, while raw hone meal produced a decided increase iii

9177—No. 3—05 4
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the weight of the product. A soil liberally dressed with rotted manure gave slightly

better results than commercial fertilizers. During 2 seasons comparisons were made
between the yield of lettuce on surface-watered and subwatered sections. The results

for the 4 crops grown during the 2 seasons are without exception in favor of subwater-

ing, the average increase being about 15 per cent.

During the preceding winter a number of trees in the orchard were girdled by

mice. The following spring many of these were bridge grafted by students in the

junior class. Trees thus treated grew successfully, while untreated trees died. Illus-

trations are given of treated and untreated trees.

A test was made during the winter of the value of ether in forcing rhubarb. The

rhubarb roots were dug in the fall and placed in a cold frame where they were sub-

jected to the action of frost in the usual way. A part of 4 separate lots was ether-

ized, the first lot, December 18-20; the second, January 9-11; the third, January 30

to February 1; and the fourth, February 24-26. Sulphuric ether was used at the

rate of 10 cc. per cubic foot in all cases except with the third lot, where 17 cc. was

used.

The first and second lots which were etherized gave results decidedly in favor of

the process. The third lot, which received 17 cc. per cubic foot, was injured by the

treatment, while the fourth lot was etherized so late in the season as not to show

marked benefits from the treatment. The increased yields in lots 1, 2, and 4 were

34.4, 89.7, and 5.7 per cent, respectively, in favor of etherization, while in lot 3 the

untreated plants gave an increased yield of 26.8 per cent over the etherized plants.

Considering only the 3 lots which are strictly comparable, the gain in favor of the

etherized plants for the different pickings was as follows: First picking, 622 per cent;

second, 86 per cent; third, 23 per cent; and fourth, 47 cent. These results show a

decided increase in earliness and in weight of product due to etherization. It is

believed that still better results might have been obtained had the work been under-

taken a month or 6 weeks earlier. Forcing took place under the benches in the

greenhouse in darkness.

The real Luther Burbank, E. J. Wickson (Siuixet Mag., 15 (1905), Xo. 1, pp.

3-16, pi. l,figs. 11).—Besides an account of Burbank himself, his methods of work,

and the results accomplished, the origin of some of his productions is noted.

The Burbank plum was a direct importation from Japan. The crimson winter

rhubarb was imported from Australia. The sugar prune is a seedling of the prune

d'Agen. The crimson California poppy was obtained by selection from the yellow

California poppy. The improved "everlasting" flower was obtained from the star

flower from Australia (CephaUpterum drummondii). This flower "has undergone

selection for size and color of its paper-like bracts, until they have become large,

rosy within and white without, and have similated the structure and texture of arti-

ficial flowers to such an extent that manufacturing milliners talk of its use by the

million as serving the same end with much more grace and less cost than their cloth-

and-wire creations."

The Wickson plum was produced by crossing Burbank and Kelsey. The stoneless

prune was obtained by crossing an European species, "which has never been of

horticultural value," with the French prune, followed by selection. The Shasta

daisy was obtained by combining the moon daisy of Europe, the ox-eye daisy of

America, and a species from Japan, and selection. The spineless cacti has been

evolved by hybridization and selection between 5 species of opuntia.

Bud variation. Facts that prove its occurrence, O. W. Blackxall (Country

dent., 70 (1905), Xo. 2717, p. 179).—The author cites examples of bud variation with

the YVinesap apple, the Scuppernong grape, and the Wilson Albany strawberry.

Having proved satisfactorily to himself that bud variation does occur, he suggests as

a practical result in propagating fruit trees and all other plants by means of buds
that the scious should be taken only from plants of highest productivity.
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Asparagus growing- in Arkansas, E. W'ai.ku:
I
Arkansas Sta. Bui. 86, pp. 81

$6). — Asparagus is very little grown in Arkansas, only 1 acre being credited to thai

state by the United states Census of L900, and the author believes it should be

Jjroughl more extensively into use. Detailed directions are given for cultivating

asparagus for the home and market, with suggestions for the control of insect pests

ami fungus diseases.

Asparagus and salt, E. Walker [Arkansas Sta. Bui. 86, pp. 81 86). In order

to determine the value of salt in asparagus culture, one-half <>t' a bed of i varieties of

asparagus covering a total of one-seventh of an acre was fertilized with -alt at the

rate of 1,000 lbs. per acre.

The asparagus field was in its second year at the time the experiment was Btarted.

No cutting was done during that season, hut as far a- could he seen there was no

appreciable effect of the salt upon the growth of the plants nor in preventing the

growth of weeds. The following spring the portion <>t' the plal which had receive!

salt the preceding summer was again salted and this time at the rate of 2 lhs. per

square yard applied in l* equal applications at interval- of 20 days.

With each variety larger stalks ami an increased yield were secured w here the salt

was applied, the average increase being L3.5 per cent in favor of the salted area.

Not only was the growth increased in the Bpring, hut there was also an increased

vL'or manifested in the plants throughout the summer, and a ootably increased

glaucous appearance in the salted plants. The salt was entirely effective in prevent-

ing the growth of weeds. <>u the salted area without any hoeing hut feu weeds

Appeared, and those late in the season. On the unsalted area weeds appeared in

abundance as the season advanced.

The author believes that while the beneficial action of the salt may he attributed

in part to its effect in preventing weeds, in the sandy soil, upon which the experiment

wa> conducted, there was an effect and beneficial action beyond this. While in

modern methods of Held culture salt may not be especially useful, it i- believed that

for the small garden patch where intensive culture is practiced it may answer a very

useful purpose, especially in keeping down weeds.

The author has used asparagus along division and hack fences, where it serves the

iouble purpose of ornament and use. In such loeations he has also found salt

beneficial.

Onions and bunch crops at Beeville, .1. K. Robertson and E. (
'. Greek

i T, tas Sta. />'"/. 77, pp. 28, ji<j-<. 1-}).— Experiments are reported on the culture of

onions with and without irrigation, and of beets, radishes, lettuce, carrots, and
turnip- for bunching for the early market. With each crop tests of varieties were

al.-o made. The growing of early garden crops for northern markets i- rapidly

developing in south Texas.

Onions (pp. 4-14).—With this crop the seed was sown in beds and the onions

transplanted to the field when they had attained suitable size. Thrips, which seri-

QSly affected the onions in the sce<l bed, were kept under control by spraying with

whale-oil soap used at the rate of 2 lhs. dissolved in »i gal. of water. At Betting out

time the tops of the onions were trimmed to about 5 in. and the roots cut back to

ahout u.7"> in. Eight cultivations were given. In addition the unirrigated plat

received one hoeing.

Level cultivation was practiced and at no time was it deeper than 1.5 in. The
irrigated plat received 1 irrigations in addition to the preparatory one which was

given to both irrigated and unirrigated plat- alike. A mixed fertilizer containing 5

per cent nitrogen, 6 per cent phosphoric acid, and it per cent potash was applied at

the rate of 500 1!,-. per acre and worked in each side of the row in March.

On one-twentieth of an acre the irrigated plat yielded 1,928 lhs., of which only L'

lhs. were unmarketable. The unirrigated plat of the same area yielded 987.4 lbs., of

which 12 lhs. was unmarketable. These yields are at the rate of 676.5 bu. and 350
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hii. on the irrigated and unirrigated areas, respectively. The onions sold at Beeville

for 2 cts. a pound. The net profits from one-twentieth of an acre with irrigation was

$33.45 and from the unirrigated plat $15.69. All of the expenses, such as cost of

preparing land, irrigating, transplanting, cultivating fertilizing, harvesting, sacking,

seed, etc., are shown in tabular form. The variety used was the Red Bermuda.

It is believed that the results secured in these tests with irrigation would have been

greater had the irrigating facilities been more efficient. At times the onions suffered

from lack of moisture. In the variety tests 19 varieties were compared. The Ber-

muda again proved superior in point of earliness and yield. Brief descriptions are

given of the different varieties tested.

Beets (pp. 15-20).—The beet is the favorite bunch crop of south Texas truckers.

The crop requires from 80 to 90 days to reach marketable size from the time the seed

is sown. With good culture two crops can be grown between October and May.

In the station experiment bat guano was used broadcast at the rate of 500 lbs. per

acre when the land was prepared. Six irrigations and 9 cultivations were given.

Frost and ice occurred 12 times during the months of January and February, but the

freezes were not sufficiently severe to seriously injure the crop, though they did retard

growth. The bunches were shipped in ventilated barrels without ice. From 19 to

25 doz. bunches were packed in each barrel, the tops toward the center. Details are

given as to the cost of each of the different operations in the growing of the crop and

the length of time employed.

The crop was marketed in Kansas City and St. Joseph, Mo. In March and April

they brought 40 cts. per dozen bunches and in May 25 cts. The net returns from the

sale of beets grown on one-tenth of an acre was $67.51 and the cost of production

$13.28, leaving a profit of $54.23. The authors state that a net profit of $500 per acre

for a single crop of beets is within the range of possibility in that section.

Variety tests indicated that the Electric variety can be most safely recommended.

Crimson Globe and New Meteor of the newer varieties are considered especially

promising. Details as regards date of planting, period of growth, productivity, etc.,

are given for 12 varieties grown in the test and these varieties are briefly described.

Radishes (pp. 20-25).—Three profitable crops of radishes can be grown during the

fall and winter seasons in the vicinity of the station. From one-tenth of an acre 169

doz. bunches were sold, each bunch containing from 12 to 16 radishes. The cost of

growing one-tenth of an acre of radishes was $5.60. The radishes sold for $39.27,

leaving a net profit of $33.67. Exclusive of the radishes sold, about 1.5 bbls. were

destroyed by a severe frost on the night of January 25.

In shipping radishes they are packed in unventilated barrels in concentric circles

with the tops toward the center of the barrel. When the barrel is about one-third

full of radishes a layer of crushed ice is put in. A second layer of ice is added when
the barrel is two-thirds full of radishes, and the final layer when the barrel is nearly

full. The ice is broken up so that none of the lumps is larger than a hen's egg.

About 50 lbs. of ice is used per barrel. Enough radishes are heaped on the top layer

of ice so that when the barrel arrives at its destination it is about level full with the

radishes.

Twenty-eight varieties were grown in the variety test. The turnip-rooted varieties

are considered the most desirable for the western markets. Of these Scarlet White

Tipped is the most popular on account of its attractive appearance. The test indi-

cated that Round Scarlet Chinese and Icicle are worthy of trial for the kitchen garden,

as they were of the best table quality. All of the long-rooted varieties except Market

Gardener Long Scarlet, Chartier, and Early Short Top Long Scarlet became pithy or

hard and woody before reaching a suitable market size, the last two mentioned being

recommended when a long-rooted sort is wanted.

Lettuce, carrots, and turnips (pp. 26-28).—The cultural tests with these crops failed,

but the results secured in tests of 21 varieties of lettuce are recorded with brief
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descriptions of the varieties tested. All the- varieties of lettuce suffered from lack of

water and insufficient fertility and none of the plain-leaved varieties headed up sat-

isfactorily. " The crinkled and loose sorts made the best heads and were slower to

run to seed." Rice birds destroyed the carrot crop. Of the 16 varieties of turnips

tested the Purple Top White* rlobeand the White Dutch strap Leafare recommended

to truckers as of market value. The Purple Top Flat Strap Leaf and Extra Earlv

White Milan are also considered satisfactory.

Rhubarb in Arkansas, E. Walker {Arkansas Sta. Bui. 86, pp. & ''< Rhubarb

ha- been grown" at the station for the past 4 years with excellent results. It does not

thrive in the warmer parts of the State, but has been grown successfully at elevations

of 1,500 ft, It is believed that it can be successfully grown over a large part of north-

em Arkansas where suitable soils can be found. Popular directions are given for

pro* ing the crop out of doors and for forcing.

Pruning-; wounds and their treatment; pruning- tools, II. II. Hume /•'

A'. C. Bd. Agr., :<;
( 1905), No. 1, pp. SI, figs. SO).—Bight and wrong methods of cut-

ting off limbs in pruning arc described and illustrated, and a discussion giveu of w hen

to prune and how to treal the wounds made in pruning. Illustrations and descrip-

tions are a Ism given of pruning tools, with estimates as to cost and directions for their

use.

Nitrate of soda as a fertilizer for fruit trees, B. Trenkneb (GartenweU, 9

(1905), No. 27, pp. 313-316, figs. 4).—An account is given of the increased yield of

cherries and apples secured when nitrate of soda was used as a fertilizer.

Illustrations are given which show graphically the difference in yield when this

fertilizer was employed and when it was omitted. The author has applied as much,

as 500 lbs. per acre without injurious results. Injury to fruit trees through overfer-

tilizing with nitrate of soda first shows itself in the youngest si ts, which turn

brown, wrinkle up, and look as though they were burned.

A- a result of 10 years' experience in the use of this fertilizer in connection with

potash and phosphoric acid fertilizer- tie- author holds that not only is the nitrate

beneficial and profitable, but for those who would secure the greatest returns it is

indispensable.

A straw mulch in the orchard, U. T. Cox and W. J. Green (W. Va. Farm /.'< v .

IS i 1905), No. 4, p. 18; reprinted from Stockman and Farmer).—An account is given

of mulching 250 apples trees with straw.

Eight tons of straw costing at the rate of $9.50 per ton were used. A.bout 25 trees

were left unmulched for comparison. The fall season was very dry, there being but

very little rain from the middle of August until December. The mulched fruit was

increased considerably in size and the percentage of first-grade fruit increased about

14 per cent by the use of the straw. As a result of the better appearance and higher

grade of the mulched fruit, it i- estimated that it would bring 25 cts. more per barrel

than the unmulched fruit.

"The color w as much better where mulched, as the dry weather caused the lea ve-

to fall from the unmulched trees before the fruit fully matured in some cases. The

gain in number of barrels and increased size of fruit was aboul $135, and if that extra

25 cts. per barrel be added would make it $235 gain, and probably half the value of

the mulch remains for future crops. . . .

•'Some of the fruit from the unmulched trees looked dead, felt spongy, and was

tough, while that from the mulched trees was bright, crisp, and solid. The mulched

trees seem to he in conditio]) to hear next year and the others are not likely to hear

for 2 years. The .hop- are clean and not bruised where there i- a g 1 mulch, will

keep, and are worth more than those from rocky hare ground. The variety wa-

nearly all Rome Beauty in the tests, and all that were counted were of that variety."

Plums in South Dakota, N. E. Hansen (South Dakota Sta. Bui. 93, pp. 88, pis. 16,

ri'j. l ).— An account of plums and plum growing in South Dakota.



254 EXPERIMENT STATION RECORD.

Plums of large size and good quality can be raised in abundance in all the farming

regions of South Dakota and in the grazing regions wherever irrigation can be had.

The only varieties which succeed, however, are native kinds. Of the hundreds of

varieties which have been brought from Europe, Japan, China, Persia, other parts

of Asia, and from the Gulf and Atlantic regions of the United States all have proved

unsuitable owing to the vicissitudes of the climate. The varieties which succeed best

are those which have been developed from the native sorts which grow in the region

from Iowa and Nebraska northward through Minnesota, Wisconsin, the Dakotas,

Manitoba, and Assiniboia.

Historical notes and brief descriptions are given of 83 named varieties of plums

and of a number of seedlings. The fruit of many of these varieties is illustrated.

A discussion is given of different sorts of stocks for plums and plum propagation,

cultivation, marketing, and breeding, with notes on the culinary uses of plums.

Keeping- apples, J. C. M. Johnston {Country Gent., 70 {1905), No. 21'32, p. 538).—

To keep apples successfully over winter the author states that the storage room

should be cold to prevent rot, damp to prevent wilting, and dark to prevent ripening.

Cellars which have water on the floor from September to June are considered best

for apples. In the fall the cellar windows should be left open on cool nights and

not closed permanently until there is danger from freezing. A cellar temperature of

about 30° F. is advocated.

Small fruits in 1903, J. P. Pillsbury {Pennsylvania Sta. Ppt. 1904, pp> 253-

262).—This work with small fruits is in continuation of that previously reported (E.

S. R., 16, p. 773) and deals with the yields of strawberries, gooseberries, and currants

at the station.

The wide-matted row and hill systems of strawberry culture which have previously

been observed at the station have been changed to the narrow-matted row with

better results. The berries in the narrow-matted row are of a more uniform size and

the percentage of small ones is decreased. The principal factor influencing the crop

of strawberries is the amount of rainfall in May and June, especially in the former

month. A lack of rain, however, can be partially overcome by the use of a mulch
and thorough cultivation.

By these methods at the station berries were secured in spite of dry weather long

after local dealers were able to obtain fruit from other sources in the neighborhood.

A table is given showing the sex, fruiting season, freedom from disease, vigor, yield,

etc., of a large number of varieties.

The ferment of the tea leaf, III, H. A. Mann {Indian Ten Assoc. [Pamphlet 2],

1904, pp- 12).—In the present report experiments conducted on a practical scale are

cited which confirm the results given in the two former reports (E. S. R., 15, p. 451)

relative to the dependence of the fermentation upon an enzym, and the relation of

the quantity of this enzym to the quality of the tea.

Data are given showing more exactly the time required for the best results in

withering when the temperature is high, low, and medium, and when the atmos-

phere is dry or wet. Relative to the latter the table below is given, which shows
the maximum time required for the greatest development of enzym in the wither-

ing leaves at different temperatures under normal conditions and in a saturated

atmosphere:

Maximum time required for the greatest development of enzym in tea during withering.

Temperature range.
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The figures in the table were obtained with \.—am leaf. "Given normal wither-

ing conditions, tin- leaf should be so spread as to be physically ready for rolling in

approximately the times indicated in the first column above. It', on the othei

hand, the atmosphere is so saturated thai withering does nol take its usual course,

the chemical condition of the leaf will begin to deteriorate alter approximately the

times given in the second column of the above table. Whether the manufacturer

will find it of advantage to leave his leaf longer than this before manufacture, in tl e

hope of getting leaf in better condition for rolling, is a matter for him to settle, but

if he does so leave it it is at the cost of losing some of the quality of the tea produced."

Seme attention has been paid to the changes other than that of the enzym in tea

during withering, and it has been shown that the total soluble constituents of the tea

leaf are considerably increased by withering. Attention is called to the desirability

of Bterilizing with boiling water the vessels used in handling the leaf, as well as the

racks and rollers in the factory, it' the best quality of tea is to be produced.

Earlier experiments seemed to indicate that the enzym of tea was nol destroyed

during fermentation by the presence of salicylic acid, bul further work indicates that

"its use always brings about a thinner liquoring tea than otherwise, and this has

now been explained by the discovery that the ferment was slowly destroyed by its

action. Twenty hour-, as a matter of fact, after the addition of salicylic acid to a

strong solution of the tea ferment, all the latter had disappeared."

Growing- chrysanthemums for a retail trade, F. Canning (Massachusetts Sta.

lijit. 1904, />/>. 168-172).— Directions are given, based on the work in the college

greenhouse, for growing chrysanthemums for a retail trade.

The culture of chrysanthemums is discussed and the varieties most suited for this

purpose are mentioned and described. Methods of usingthe score card in connection

with the judging of chrysanthemums are included. As to the merits of solid beds or

benches the author's experience is in favor of solid beds. The soil used forbenches

and pot plants is a good turfy loam composted the previous fall or in the early spring

of the same year. To 3 parts of this soil is added 1 part of well-rotted manure and
ahont a quart of hone meal to each barrowful of compost.

FORESTRY.

Trees, a handbook of forest botany, II. Marshall Wajud (Cambridge: Univ.

Press; New Vork: Thi Macrnillan Co., 1904, vol. /./'/' XIV 971, figs. 187; ><,!. .',/>/>.

A 348, figs. 125; 1905, ml. 3, />/>. XII 402, figs. 143).—This series of volume- is

designed to furnish students of forest botany with a guide to the study of trees and

shruhs. and will he found useful to the amateur who wishes to know something of

the trees and shruhs about him, and to the technical student as well. The language

is not unnecessarily technical, and the 1 ks will serve as an introduction to the more
modern methods of systematic botany and morphology. The author eeeks to

encourage first-hand acquaintance with trees in their natural surroundings, which

requires a knowledge not only of the characters usually employed by Bystematiste'

but also <.f buds, twigs, leaves, seeds, seedling, etc.. which are commonly disre-

garded in all hut special treatises on the subjects.

The volumes already issued hear the titles Buds, Leaves, ami Flowers and Intlo-

resences, and the succeeding volumes will treat of Fruits and Seed-. Seedlings, and

Habit and Conformation of Trees. At the end of each volume key- will be given

for use in the field, each series being based upon the characters treated in the volume-

Forest preservation and national prosperity |

/'. S. I>-j>t. Agr.
}

Forest Serv.

' ire. 35, i>i>. 31 i.—This circular contains portions of addresses delivered at the Amer-
ican Forest Congress, held in Washington, .January L'-ti, L905, by President Roose-

velt, Ambassador Jusserand, Secretary of Agriculture Wilson, and others.



256 EXPERIMENT STATION RECORD.

European study for foresters, T. S. Woolsey, Jr. (Forestry and Irrig., 11 (1905),

No. 6, pp. 160-163).—The desirability and advantages of a few months' study and

observation in the forestry schools and state forests of Germany, France, and India

are discussed.

The forest flora of New South Wales, J. H. Maiden (Sydney: Govt., 190-5, pt.

16, pp. 125-140, pis. 4, fig- !)—Botanical descriptions, with the local names, and an

account of the propagation and timber uses of the weeping myall (Acacia pendula),

Eucalyptus amygdaMna, forest oak (Casuarina lorulosa), and the ivory wood (Siphono-

don austral i |.

Timber resources of Liberia, E. Lyon (Mo. Consular Rpts. [Z7. S.~\, 1905, No.

296, p/>. 135-138).—Attention is called to the opportunities in Liberia for hard-wood

lumbering. The principal woods are mahogany, oak, cedar, rosewood, mangrove,

burrwood, white and black gum, mulberry, brimstone wood, red peach, pepper

wood, persimmon, iron wood, greasy peach, poplar, cherry, hickory, saffron,

ebony, etc.

It appears that there are no efficient sawmills now operating in Liberia, and that

most of the imported lumber is not adapted to the climatic conditions or to resist the

attacks of destructive insects, which devour an ordinary house built out of foreign

pine in less than a year. Locations suitable for sawmills are pointed out, and esti-

mates given as to probable cost of installing.

Planting- red pine (Forestry and Irrig., 11 (1005), No. 5, pp. ,135-238).—The red

or Norway pine (Pinus resionosa) is said to be a light-demanding species. It bears

less shade than white pine but more than the jack pine.

In a natural seeding on sandy soil the red pine grew 0.97 ft. per year for the first

15 years, while jack pine grew 1.32 ft. For the first 50 years it is stated that the

jack pine grows fastest, red pine second, and the white pine last. The white and

red pine live from 280 to 310 years, while the jack pine rarely exceeds 90 years.

The red pine is generally propagated from seed which fall from the cones the same

year They mature. The seed appears to be borne at intervals of 2 to 4 years. A
pound of red pine seed contains about 40,000 seeds, of which about 80 per cent

should germinate under favorable conditions. The seed when planted in drills

is sown at the rate of i to ^V oz. per running foot, or from i to A oz. per square foot.

When seeded broadcast the average number of seedlings per running foot the first

year varies from 16 to 22, and the second year from 8 to 10.

Seed is sown early in the spring in about the same manner as white pine, but less

shade is required. The best stock to plant is 2-year-old seedlings. On poor soil

plants may be spaced 5 ft. apart each May, while on richer soil it is best to make the

spaces wider. A number of examples are given showing the growth of red pine in

comparison with white pine in different plantations.

An instance is cited in which red pine seeds were accidentally planted with jack

pine seed in Nebraska. The following winter all the jack pine seedlings were winter-

killed, while some 40 or 50 plants of the red pine came through the winter without

injury, making a good growth the following summer.

Pitch pine in Pike County, Pennsylvania, J. Bextley, Jr. {Forestry Quart., 3

(1905), No. 1, pp. 1-17, pi. 1).—This is an account of a study of the life history and

growth of the pitch pine near Milford, Pa., by H. S. Graves, assisted by members of

the junior class of the Yale Forestry School during the summer of 1904.

This region is 1,000 to 1,400 ft. above the sea. The various factors studied were

local distribution, form and development, sylvicultural characteristics, reproduction,

and growth in volume, diameter, etc. The 2 prominent characteristics which largely

determine its distribution are (1) its extreme intolerance of shade and (2) its ability

to withstand adverse conditions, such as poor soil, exposure to wind, fire, etc. Obser-

vations on the height growth for trees 1 to 10 years old showed an average increase
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In height of about 6 in. per year. Mature trees grown in the open rarely exceed 50

ft. in heighl and are irregularly shaped.

Pure stands are comparatively tare. In one instance a pure stand of 18-year-old

trees, covering about an acre, ranged in height from 10 to L6 ft. A sample square

rod 12 yards distant from the parent tree showed 27 young trees, of which 11 were

dominant. In mixtures the pitch pine must be a dominant tree, and remain so if it

[g to exist. Under such conditions the trees grow from 60 to 70 ft. in height and in

Bome cases 80 ft. The dominant pitch pine found in hard w Is is of most economic

value.

The pitch pine appears to he most intolerant to shade during the early years of

growth. Observations indicate that trees 12 to 25 years of age growing singly require

an area \\ hose radius is from 8 t" 1<> ft. The tree grows on nearly all kinds of soil,

hut prefer- a sandy, loamy, or even a st..nv soil to the heavy clay soils. It appears

to he especially resistant to the attacks of tire .hie to its unusually heavy hark, which

in mature trees is often as much as L.5 in. thick. It is used sylviculturally as a Qurse

for white pine. Trees 8 years old bearing cones were observed. These cones, how-

ever, were sterile.

The cones on trees I'd to 30 years of age produce some fertile see.l^. The seed years

appear at intervals of from :; to ."> years. The cones are very persistent and the seeds

frequently ripen and fall from the cone while it i- still on the tree. Wind appear-

to be the most important agent in the distribution of the seed. This pine -ends up

spnmts from the old stump. Tahles of volume and growth are given showing the

stem analyses, a- regards volume and rate of growth, of 67 pitch pines cut during the

summer.

Cultivation of the cinchona tree in Java, K. M. Bartleman
I
Mo. Const dor Rpts.

[U. S.~\, 1905, No. 296, pp. 159, WO).—The methods of cinchona tree culture in Java

are described.

Zapote tree and chicle gum, A. J. Lespfnasse i Mb. Consular Rpts. [«*. ,s'.], inn.',.

No. 296, pp. 241-248 .—The wood of the zapote tree is described and an account given

of the chicle industry in Mexico.

Continuous tapping of the zapote does not appear to seriously injure the tree pro-

viding the incisions are not too deep. Trees have been tapped l'-~> years, at the end

of which time they produced only from 0.5 to 2 lhs. of sap. When allowed t<» rest

5 or ti years they produced from :! to 5 lhs. New trees produce from 15 to 25 lbs. of

sap according to size. In order to produce the latter amount a tree would have to

square about - ft. and he from •_'•"> to 30 ft. high.

Guayule and its economic importance, R, Endlich | Tropenpflanzer, 9 (1905),

No. 5, />/>. 283-247).— A description is given of the guayule rubber plant
I
Parthenium

argentatum), which grows wild in Mexico and which is being harvested and used

commercially for the production of rubber.

The methods of extracting rubber from this plant are briefly described and the

possibilities of the industry discussed. At present the dried plants bring from (30

to $40 per ton. Recently methods for manufacturing the rubber from the plant have

been so improved that besides the water content of the rubber there is but from in

to l.". percent of foreign substance. The dried plants furnish from s t.» il> per cent

of rubber, depending upon the amount of moisture which they contain.

The author inures that a commercial factory which would turn out L,000 kg. of

guayule rubber per day would require from 10,000 to 14,000 kg. of dry raw material.

This would require the materia] from 16 to 24 hectares daily, or from 6,000 to 8,500

hectares during the year. The plant grows very slowly and after it ha- once been
cut off requires about H» years to again reach suitable size for cutting. These calcu-

lations give an idea of the extent of land required to make the growth of this plant

profitable commercially.
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Some of the advantages are that the plant will grow on very poor and dry land.

It grows best in a subtropical climate, which is of advantage from the standpoint of

labor, and is not injured by night frosts. The crop can be worked up at any time

during the year. In districts suited to its culture it is believed that the crop can be

grown profitably, especially if culture and manufacture are combined.

An English translation of this article has recently appeared in The India Rubber

World, 33 {1905), Nos. -U pp. 335, 336, fig. 1; 5, pp. 367-369.

Caoutchouc plants; an agricultural-geographical study, P. Reintgen (Tro-

penpflanzer, Beihefte, 6 {1905), No. 2-3, pp. IV+73-218, dgms. 4, map 1).—Part 1 of

this treatise deals with the discovery and. uses of caoutchouc and part 2 with the

individual caoutchouc plants, describing them and giving their habitat, cultural

requirements, and economic value in each of the different countries in which they

are grown. Statistics are included as to the production and exports of different

countries. A bibliography of 65 papers on the same subject is included.

Eucalyptus screens as fire protection belts {Indian Forester, 31 {1905), No. 5,

p..297).—A note is given in which it is stated that in Cape Town, South Africa, 6

n»ws of eucalyptus planted 6 by H ft. are placed around plantations, etc., and within

5 or 6 years they form a barrier which no fire can cross, since they kill out all the

grass completely and at the same time prevent burning leaves, etc., from being blown

across.

A successful root-pruning device now in use at the Government nursery

in Nebraska, L. C. Miller {Forestry and Irrig., 11 {1905), No. 6, pp. 168-170, figs.

3).—From observations in the Bureau of Forestry Nursery at Halsey, Nebr., where

two and a half to three million seedlings are grown annually, it has been found that

the seedlings should be 2 years old before planting to their permanent sites.

To transplant these seedlings at the end of the first year greatly increases the cost

of production. As a substitute for transplanting, the seedlings are root pruned.

The author devised a tool for this purpose by which 2 men working 8 hours can

prune from 100,000 to 150,000 seedlings. ''The important feature of this tool is the

cutting blade. This is 1 in. wide and one-eighth of an inch thick, and made from a

first-class piece of steel. It is U shaped, and the perpendicular sides are 7 in. long

and the horizontal base is 6 in. long.

" This blade is riveted to substantial collars, which are made to fit on a Planet, Jr.,

garden hoe frame. This is a single-wheel frame, and in order to have the wheel

run between the rows of trees it was necessary to change it to the outer side. . . .

The. cutting blade is filed to a keen edge and kept so during the pruning operation.

By having such a thin blade and keeping it sharp, there is practically no resistance

offered in passing through the soil, and all roots are cut without the usual injury

done with a heavier tool." Two men are required to operate the tool satisfactorily,

one to pull it through the soil and the other to guide it.

The movement of wood prices and its influence on forest treatment, B. E.

Fernow {Forestry Quart., 3 {1905), No. 1, pp. 18-31, dgms. 2).—A paper read before

the American Association for the Advancement of Science at its December meet-

ing, 1904.

Statistics largely from German, Austrian, and Swiss sources are drawn upon to

show that there has been a steady advance in wood prices during recent years.

The distinction is made between wood prices and lumber prices, for while various

factors, such as improvement in machinery for sawing timber and handling lumber,

may tend to keep down the price of lumber, the stumpage prices of wood are

steadily increasing. In Prussia wood prices have doubled within the past 50 years.

In America stumpage prices appear to be rising relatively faster than lumber
prices. Stumpage of pine is now held at $2 to $3 per 1,000 which 10 years ago could

be bought for 50 cts. to 81. The average stumpage price in Europe for work wood
is placed at 6 cts. per cubic foot, or about $10 per 1,000.
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DISEASES OF PLANTS.

Report of the botanist, <i. I'.. Stone and N. I'. Monah w | Massachusetts Sta. /.'/-/.

1904, /'/> 7-84, dgms. ?). A reporl is given of the investigations carried on by the

botanist and bis assistant, mosl of ili<' work being conducted in the greenhouses in

connection with the cultivation and diseases of roses, carnations, violets, tomatoes,

and melons.

Brief reports are given on field investigations, and it is stated thai a&paragus rusl

was more prevalenl than during the previous year. < lonsiderable damage is reported

to cultivated dandelions by stem rot, and the cucumber and melon blight, which have

been previously quite troubles \ during the season reported upon were hardly

observed at all. The worst injuries reported were due to winterkilling and the

effect, as shown upon various Bhrubs and trees, is described.

In continuation of previous work, the authors have carried on experiments in

soil sterilization, and in the present report a resume* is given of tin- results obtained

from this practice. Sterilization has proven a satisfactory means for lessening the

amount of infection in lettuce houses where the plants were affected with drop and

Bhizoctonia, and also as a m sans of ridding them of nematodes. It was found that

sterilization of the soil modifies the texture of lettuce, having a decidedly stimulat-

ing effect.

In connection with tin- stimulated growth, plants are somewhat more subject to

disease and on this account greater attention must be given the ventilation and tem-

perature of the houses. It is believed by proper ventilation and watering that the

Botrytis rot of lettuce can he eliminated to a great degree. With cucumbers, sterili-

zation of the soil was found to force the plants to a considerable extent, especially

when under favorable conditions regarding light.

Where the conditions of growth are abnormal the sterilization was without any

value in stimulating growth. A decidedly beneficial effect on the growing of carna-

tions was shown where sterilized soil was used, the amount of disease being greatly

reduced. No detrimental influence on the soil itself has been observed in the exten-

sive series of experiments which have been carried on at this station.

In continuation of previous, investigations ( K. S. \l. Id, p. :;:;.*> i, a report is given

on the influence of electrical potential on the growth of plants. Comparisons were

made of the growth of roots and tops of radishes when electrified and when not sub-

jected to such treatment, which show that the leaves of the electrically treated plants

were quite different from those of the normal ones. The electrical stimulation

seems to give rise to conditions similar to those caused by lack of light which

results in a partial etiolation.

Comparisons are reported of the atmospheric electrical potential in trees and in

the free air. which shorn that some trees have a greater tendency toward conducting

the electricity from the air to the earth and others have a tendency for conducting the

electricity from the earth t<> the air. In all probability the exchange of electricity

from the earth to the air or vice versa does not take place at the same time from the

same tree. It is probable that some trees always conduct electricity from the air to

the earth, while others conduct electricity from the earth to the air; and it is also

probable that in the vicinity of large trees there may he a detrimental influence to

crop- and vegetation in general which can not he accounted for by lack of sunshine

or soil moisture.

References are given to the more important literature relating to diseases of crops

which are believed not to he caused by fungi or insects. This is supplemental to the

previous publications of the Connecticut state station | E. 8. R., 5, p. 1078; L3, p. r>4 .

The lUt i> intended to supplement those previously mentioned and to give the more
important publications of the experiment stations and the United states Department
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of Agriculture relating to a number of functional and unknown disorders of culti-

vated plants.

Report of the botanist, H. L. Bolley (North Dakota Sta. Upt. 1904, pt. 1, i>i>.

33-56, ph. 7).—In studying the cause of the wheat blight, which results in the

so-called "white heads," or unfilled heads of a white color, the author has been

unable to isolate a definite organism causing the disease, but he believes that the

trouble is due to a fungus which is transmitted by way of the soil, in a somewhat
similar manner to that causing the wilt of flax. The disease seems to be more gen-

eral in poorly drained areas and in fields in which wheat has been continuously

cropped, and for the present the author recommends draining of the heavy areas and

rotation of crops as means for preventing this disease.

Considerable attention has been given to the cause of "starchy," spotted grains in

hard wheats, the trouble being locally known as "white belly." Grains of this

character are generally graded as soft wheats, and are believed to be inferior to the

hard wheats of the Northwest. A number of experiments were carried on in wThich

germination trials, microscopical tests, and cross-fertilization trials were made, and

also the effect studied of exposure of harvested bundles to the ordinary weather

conditions.

From the results the author believes that the white spots are not due to crossing,

nor are they matters of heredity, but that this peculiar mottling is due to the action

of moisture, air, and sun upon the grain while it is yet in the chaff. If the weather-

ing action is long continued, the grains become evenly bleached over their entire

surface. The color and hardness of the grain can be maintained by proper care in

harvesting and curing.

Experiments to determine whether an efficient dry process of treating wheat for

the prevention of smut could be discovered indicated that while this might be pos-

sible the methods tested were not as efficient as the use of formaldehyde, etc., and

required quite as much care in their application. The claims for Ozoflet powTder as

a smut preventive were not found to be justified.

In tests of the effect of evaporation upon solutions of formaldehyde, covering

periods of from 1 to 15 days, it was found that the solutions, instead of becoming

weaker on standing, became more concentrated. Hence, solutions which have stood

open for a number of days may be depended upon as being fully as strong as when
first made. Experiments on the effect of different types of water on formaldehyde

treatment showed little or no influence.

Regarding the popular belief that smutted wheat may be safely used for seed after

it has been stored for a period of years, tests of the influence of age upon the germi-

nation of smut spores showed that they do not lose their vitality under ordinary

methods of keeping for a period of at least 7 years. An account is given of investiga-

tions on the breeding of wheat for resistance to smut and rust, with a general discus-

sion of the effect of rust on the wheat crop. The author suggests that seed may be

used from rusted crops providing it is thoroughly screened, and where this practice

is carried out the effect of breeding will be secured to some extent.

Notes are given on the germination of light-weight wheat from a rusted crop, and
also germination tests of frosted grains. From a microscopical examination of frosted

grains the author states that apparently the injury is confined to the outer bran

layer, and that there is no apparent change in the inner layer or contents of the

grain. Whether the quality of the grain for producing flour is injured would be deter-

mined only by a chemical and manufacturing test,

For more than 12 years the author has been carrying on experiments on potato

seal), and during these studies he has often noticed what appeared to be a tendency
to immunity on the part of certain individuals or strains. From 1893 to 1900 some
selective work was carried on with the Early Ohio potato, and the results obtained

show that it is possible to increase resistance to disease to a considerable extent.
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Through all these experiments i1 was found thai while the methods of culture

remained the same, the yield per hill became greater cadi year and the tendency to

disease was less apparent. The work with potatoes is being continued, and the

author has undertaken to secure immunity through the breeding of resistant strains

where the conditions supposed to favor disease are artificially produced and persist-

ently maintained.

A brief accounl is given of experiments on internal tree feeding and medication,

which the author states will be fully described in a future publication. It is stated

that sufficient facts have been obtained t«» warrant the belief that valuable individ-

ual trees may be saved from the action of certain diseases by this method, hut more

extensive experiments will he necessary before the work will be adapted to ordinary

horticultural practice.

Report of the botanists, L. R. Jones and W. .1. Morse i Vermont Sta. Rpt. 1904,

pp. S8S '/<>:>. After reviewing the occurrence of plant diseases during L904, com-

menting briefly on potato blight, arsenical poisoning of potatoes, various diseases of

orchard and small fruits, etc., the authors give the results of Bpraying experiments

in 1904, discuss the relation of the date of digging to the development of rot and the

value of liming for the prevention of potato rot, and describe experiments with

formaldehyde gas for the disinfection of scabby potato.-.

The results of the spraying experiments in 1904 are described at considerable length.

This season's work constitute- the fourteenth year in which records have heen kept

on the use of Bordeaux mixture forspraying potatoes. In L904 the results obtained,

as indicated by the total yield, were not as pronounced as usual, which is attributed

to the very late appearance of blight. The early potatoes were practically all out of

the way, and in most cases the later varieties had nearly matured before the disease

made it- appearance. It is believed that owing to the unusual conditions much of the

Bpraying done in Vermont during 1!'()4 was performed at actual loss, hut the average

results obtained for the 14 years would indicate that the u-e of Bordeaux mixture,

when properly applied, is economically advantageous for the prevention of potato

blight.

In continuation of previous work (E. S. R., 15, p. loss) the authors have investi-

gated the relation of the date of digging to the development of rot, and as a result of

."! successive seasons' work they recommend the following as a safe rule for Vermont
farm practice:

"When potato tops have heen killed by the late blight fungus and there is conse-

quent danger of rot of the tubers, do not di^r them until a week or- more after the tops

were killed. A longer delay will do no harm. With late varieties, where the

progress of the disease is slow, do not begin digging until the third week of September
at the earliest, and if practicable wait until after the tops are killed by frost."

\- a result of two years' trials the authors doubt the practical value of lime as a

preventive of rot.

A description is given of the disinfection of scabby potatoes by formaldehyde gas.

The authors have devised a method for the treatment «.f seed potato.- in large quan-

tity in storage bins, the value of which is shown. A portion of formaldehyde was
added to water, and the solution distilled into an air-tighl compartment containing

the potatoes, after which the potatoes were allowed to remain in the fumigation

chamber for 24 hours or longer. This method of treatment has given highly satis-

factory results.

New work upon wheat rust, II. I.. Bolley {Science, n. ser., : .' 1906 . V

pp. '>>>, 51).—The author reports a definite establishment of the fact that the uredo-

Bpores of Puccinia graminis are able to pass the winter in a viable form.

Experiments carefully controlled seem to indicate that these spore- may remain

unimpaired by the dry winds of autumn and the intense cold ..f a North I tekota w in-

ter. In some instances as high as '.to per cent of all spores examined were capable of
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germinating. The spores were found on dead leaves, straw, and on the partially

dead or green leaves of living grain or grasses. This also applies to a number of

other important rusts which attack wheat and allied grasses.

In the case of Puctinia ruUgo-vera, it has been found wintering freely on living

leaves of wheat or winter rye, and upon the matured leaves and straw of the same,

from Mississippi to North Dakota.

Report on the root-rot investigations, Z. Kamerling ( Verslag van het wortelrot

onderzoek. Soerabaya: II. van Ingen, 1903, pp. 209, pis. 5).—The author reports on

the various studies he has made to determine the cause of root rot of sugar cane.

The physical structure of the soil has been found to be one important cause, and

physically poor soils are defined as those on which the cane develops poorly or dies

prematurely. Such soils have a very close structure, the grains of less than TV mm.

being all distinct and separate from each other. Better soils are those in which few

or many of these small grains adhere in masses, forming a more open structure. In

the latter case the soil particles may be stuck together either by humates, by iron

hydroxids, or by iron silicates. The structure of the soil may be improved by the

addition of river silt, by cultivation, and by irrigation.

Soils which are in poor physical condition become closely packed, so that they are

poorly aerated and hard, making it difficult for the cane roots to penetrate. This

condition causes malformation of roots as well as stunted growth. Measurements of

cane roots made from plants growing in especially prepared soils showed that the

volume of soil penetrated by roots growing in soil of good physical structure wai

eighteen times as great as the volume of soil penetrated by cane roots growing

soil of poor physical structure.

A number of tests were also made on the relative permeability of soils to water,

and it wTas found that the soils in which the root rot occurred were much less

permeable than other soils. The details of the results of these experiments are

illustrated by several diagrams.

Poor physical structure of the soil is partly due to loss of humus, which loss, the

writer finds, amounts in 3 years to 0.09 per cent for the upper foot of soil. This loss

can be made up by adding organic fertilizers in the shape of stable manure with which

rice straw, cane leaves, and other organic substances have been composted, or by

turning under green plants.

In regard to the presence of root parasites the author expresses the opinion that

on otherwise healthy plants the presence of parasites is no very serious matter. It is

only when, by reason of poor soil conditions, the plants are weak that parasites are

able to do much damage.

A nematode, Heterodera radicicola, and several kinds of fungi which occur more or

less frequently are described.

—

h. m. pieters.

Smut preventives and their effect on the germination of grain, R. W. Pea-

cock (Agr. Gaz. X. S. Wales, 16 {1905), Xo. 3, pp. 251, 252).—The author tested the

effect of solutions of copper sulphate and formalin in various strengths, and the hot-

water method of seed treatment, for the prevention of smut to determine the possible

effect on germination.

In dry districts the use of copper sulphate in solutions of ordinary strength was

attended with a loss of 50 per cent of the grain. Formalin was found to be prefer-

able under unfavorable conditions, and the hot-water treatment was decidedly effi-

cacious but can only be recommended to careful operators on account of the narrow

limits within which the temperature must be kept.

Disease-resistant potatoes, W. Stuart ( Vermont Sta. Bid. 115, pp. 135-140)

.

—
The author has been engaged for 2 years in studying the varying resistance of varie-

ties of potatoes to disease, particularly the late blight (Phytophthora infes'ans).

Of the varieties tested in 1903 one, which is designated as Rust Pi oof, proved quite

resistant to the disease. In 1904 a more extended list of varieties of potatoes together

)f

i
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with r number of distinct species of Solanum were tested for disease resistance. The
relative resistance of the different varieties is given in tabular form, marked differ-

ences being shown. Of the established varieties tested Rusl Proof, Sutton I Hscovery,

June, Mexican, Mammoth Gem, and Manum Nn. :; were the mosl resistant, their

power of resistance being in proportion to the order of enumeration.

Resistance to the rot of the tubers and to scab was also investigated, and attempts

are being continued in the development of plant-, by hybridization and -election

pf seedlings, that will be more resistant than those now in use.

Potato rot in New Zealand, C. T. Musson {Agr. Gaz. X. S. Wales, 16
I 1905),

jVo. 5, pp. {23-428, fig. 1).—The author suggests special precautions against the intro-

duction of diseased tubers, and the breeding of new varieties of potatoes which have

a greater resistant power.

Spraying the plants with Bordeaux mixture is advised to prevenl the disease from

spreading, and the red-skinned varieties are said to be less liable to attack. For

white-skinned ones deep planting is recommended to minimize the chance of tubers

being affected, and it is said that nitrogenous manures render the plants more sus-

ceptible to disease, while potash manures assist them in resisting attack.

Diseases of melons and cucumbers during- 1903 and 1904, .1. L. Sheldon

| West Virginia Sta. Bui. 94, pp. 121- 138, pis. 5, fig.
/).— Brief notes are given on the

leaf spot (Cercospora citruUina), downy mildew
I Plasmopara cubensis), leaf mold or

blight i Alternaria brassica nigrescens), and damping off, due to Fusarium sp.

The results of the author's investigations on the anthracnose i Colletotrichum lage-

narium |
are given at some length. The author describes cultures of the fungus, the

germination of the spores, development of the mycelium, etc.. and gives the results

of inoculation experiments that were made to determine whether the fungus causing

the disease known as anthracnose of the watermelon could produce anthracnose in

other plants. Inoculations were made from pure cultures and from watermelon

bruits into a number of other plants, and the anthracnose was successfully produced
on muskmelons, cucumbers, gourds, and watermelons. Failures are reported in all

the attempts to inoculate heans, and doubtful results wen- obtained with inoculations

of squashes and a few other plants.

Experiments were carried on for the prevention and control of anthracnose, in

winch plats were sprayed with soda Bordeaux, Bordeaux mixture, and ammoniacal
popper carl ate. The results of the applications showed considerable difference

between the -prayed and unsprayed plats, ami, considering the improved quality of

the melons and the reduced amount of anthracnose, it appears that Bpraying with

Bordeaux mixture was quite successful in combating the disease. The use of the

ammoniacal copper carbonate solution was less beneficial.

Bacteria in relation to plant diseases, E. F. Smith
I
Washington, I>. C: Car-

negii Institution of Washington, 1905, vol.1, pp. Ml 285, pis. 31, figs. 146).—This is

the first volume of a proposed monograph of the diseases of plants due to bacteria.

In the completed work the author hopes to present the evidence of the bacterial

Origin of a large number of plant diseases, many of which have been personally

Btudied by him. This publication is intended as a supplement to the numerous text-

1 ks of bacteriology, and while designed primarily for plant pathologists, it will be
found valuable to nil students of bacteriology. The literature relating to the bac-

terial diseases of plant- i- bo scattered that all students will welcome its bringing

together into an orderly arrangement by a competent investigator.

In the first volume the methods of work are described in detail. The morphology
and physiology of the organisms are discussed at length, after which the economic
aspects of bacterial diseases of plants are considered. The author then takes up
laboratory methods, describing the more approved apparatus, and gives formulas for

stains, media, etc. An extensive bibliography to literature i- given, the arrangement
being chronological by topics.
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Apples injured by sulphur fumigation, H. J. Eustace (Science, n. ser., 21

(1905), No. 548, pp. 994, 995).—A request was recently made upon the New York

State Station to diagnose the injury to some apples which had been carefully selected,

wrapped in paper, and packed in boxes.

Scattered irregularly over the surface of each apple were conspicuous spots of

various sizes where the epidermis was dead, discolored, and slightly sunken. Each

spot was nearly circular, and for a few millimeters beneath the spot the flesh was

dead, shrunken, and dry as though affected with the dry rot. The center of each of

the smaller spots showed small bodies which proved to be the lenticels of the apple.

A careful examination failed to show the presence of either fungi or bacteria, and

this led to the belief that some treatment of the fruit such as fumigation might be

the cause of the injury.

Sulphur being commonly used for fumigation, experiments were conducted with

it, and although repeated many times with wet and dry fruit, always produced the

same characteristic spots. The presence of a lenticel in the center of each spot would

indicate that the sulphur dioxid passes into the center of each spot and causes at

least the bleaching of the tissue. Similar effects were produced where artificial

breaks were made in the epidermis. While the author's experiments were confined

to sulphur, it is believed that other chemicals would produce a similar injury.

Spraying- grapes for black rot in Erie County, Pennsylvania, G. C. Butz

(Pennsylvania Sta. Rpt. 1904, pp- 241-252, pis. 2, dgm. l).—During the season of 1902

considerable loss was caused by black rot of grapes in Erie County, Pa., and for the

summer of 1903 the author planned a series of spraying experiments for its control.

The spraying experiments were carried on under the author's direction upon a

number of vineyards. The fungicide used was the 4-4-50 Bordeaux solution, applica-

tions being made in one instance on May 26 and June 29. In this vineyard the net

gain attributed to the spraying is $51.12 on 39 rows of grapes of 55 vines each. In

the second experiment 5 sprayings were given the vines, the first 3 consisting of

Bordeaux mixture and the last 2 of ammoniacal copper carbonate solution, and the

owner of the vineyard estimated a net gain of $24 per acre. In the other experi-

ments similar results were obtained.

The powdery mildews of Washington, W. H. Lawrence (Washington Sta. Bui.

70, pp. 16, Jigs. 22).—The results of an investigation on the occurrence and distribu-

tion of the powdery mildews are given. Notes are given on the life history of the

mildews, methods for combating them, and on a number of the more common dis-

eases caused by them. Keys are presented for the recognition of the different genera

and species and technical descriptions given of each species.

The powdery mildew, O. Butler (Bui. Cal. Vit. Club, 1905, No. 1, pp. 1-6).—

A

description is given of the powdery mildew of grapes and suggestions for its control,

based upon compiled information.

The author suggests sulphuring the vines as soon as the mildew appears, and repeat-

ing the treatment every time an attack of the mildew appears. Thoroughness of

application is essential for proper treatment. The varied susceptibility of a number
of varieties is pointed out, and most of the American vines are said to be practically

immune, while some of the European species are very sensitive to the fungus attack.

Concerning the identity of the fungi causing an anthracnose of the sweet
pea and the bitter rot of the apple, J. L. Sheldon (Science, n. ser., 22 (1905), No.

550, pp. 51, 52).—The author reports having examined some sweet pea plants that

were affected with some species of Glceosporium. The manner of growth of the

mycelium and the way the conidia were produced suggested relationship with the

characteristic bitter-rot fungus of the apple and the fungus causing the mummy
disease of the guava.

Inoculation experiments were carried on between the sweet peas and apple, pro-

ducing the characteristic appearance of the bitter rot. An examination showed that
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he sweel peas in question had been grown near infected apple trees, and further

peculation experiments showed thai seedling peaa inoculated with bitter-rol spores

lid the ripe rot of the grape were killed in a similar way to that described on the

riginal pea stems. It seems probable from the results obtained that the bitter rol

f the apple, the ripe rol of the grape, and the anthracnose of the sweel pea are

posed by the same fungus.

ECONOMIC ZOOLOGY- ENTOMOLOGY.

Kansas mammals in their relation to agriculture, I>. E. Lam/
| Kansas Sta.

iul. 129, pp. 331-404, pi. 1, Jig. t).—£n annotated List is presented of the mammals

blown to occur in Kansas. All species of economic importance are discussed in a

btailed manner with Bpecial reference to their distribution, prevalence, food habits,

nd means of eradicating the harmful species.

In this general discussion, which occupies the major pari of the bulletin, attention

I given to the opossum, elk, deer, antelope, squirrels, spermophiles, prairie dogs,

loodchuck, rats, mice, pockel gophers, rabbits, wild species of the eat and dog tribes,

[easels, skunks, moles, bats, etc. Suitable destructive remedies are suggested in

bnnection with each injurious species and a special section is devoted to the

lethods of applying poisons and other devices in killing harmful mammals.

Proceeding's of the seventeenth annual meeting- of the Association of

Sconomic Entomologists (U. 8. Dept. Agr., Bur. Ent. Bui. 52, pp. I23,figs.7).—
jji account of this meeting held in Philadelphia, Pa., December 29 and 30, L904,

Us been previously given (E. S. li., 16, p. 623). In addition to the papers there

loted the following are included in the proceedings:

Preliminary report upon work against a destructivt leaf hopper (Empoasca mali),

t L. Washhum (pp. 43-47).—Previously noted from another source (E. S. R., 16,

Notes/or th year, E. P. Fell (pp. 51, 52).—A brief account isgiven of violet sawfly,

Ian Jose scale, buffalo tree hopper, Chinese lady beetle, and grapevine root worm,

braying with arsenate of lead reduced the last-named pest about 50 per cent.

Distribution and migrations of the Mormon cricket [ Anabrus simph v) in Colorado, S. A.

[ohnson (pp. 62-66).—A fuller account is given in Colorado Station Bulletin 101,

o be abstracted later.

Tin present status qfthi predatory insects introduced into New Jersey, J. B. Smith (pp.

'4-78).— Native species of predaceous insects (Chilocorus bivulnerus and Scymnus

narginicollis) were quite effective. The author's tirst attempt to introduce the

Shinese ladybird failed and specimens of the same insect received from this Depart-

ment also died. A colony introduced from Georgia is now under test. Paratenodera

inensis, a Chinese mantid, was introduced but the results are nol promising.

Report on the New Orleans ant I Tridomyrmex humilis), E. 8. G. Titus (pp. 7 (.'-M .

rhis ant has been known in New Orleans since 1895 and is rapidly increasing in

lumbers. It nests on the ground or, in wet weather, in trees. The pest assist- in

distributing various plant lice, scale insects, and mealy bugs. The ant is very

jestructive to food products of all kinds and (lowers. The best means of repelling

hem is found in the use of corrosive sublimate tape or cloths saturated with kerosene.

Report of the entomologists, ('. II. and II. T. Feknald |
Massachusetts Sto. Rp*.

I'm}, pp, 111-114 ).—The college orchard has been nearly freed from San .Jose scale.

Several proprietary insecticides were toted, but found to be of little value. Codling

noth is controlled by spraying during the egg-laying season of the pest. Brief notes

ire also given on various other insect-, including white fly, red spider, brown-tail

tooth, gypsy moth, etc.

Report of entomologist, <>. W. Herrick i Mississippi Sta. Rpt. 1904, pp. 97-34)-—

iBVeral remedies for peach-tree horer were tried. Gas tar did not injure the trees

9177—No. 3—05 5
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when applied to the trunk. The life history of the bean4eaf beetle was studied, and

arsenate of lead tested without very promising results. Notes are also presented on

Southern corn root worm, Ligyrus rugiceps, bollworm, an undescribed snout beetle,

false chinch bug, San Jose scale, mosquitoes, Pegomyia fusiceps, and Dynastes tityrus.

Second annual report of the State entomologist, R. A. Cooley (Montana Sla.

Bui. 55, pp. 125-180, pis. 3, figs. 25) .

—

Phenacoccus dearnessi was found on apple trees

and closely resembling woolly aphis. It occurs also on the elm and may be con-

trolled with soap or kerosene washes.

Otiorhynchus ovatus greatly injured strawberry plants near Missoula. The nature

of the attack is discussed and the insect is described in all its stages. Dipping the

plants in arsenate of lead was found to render the plants immune for about 2 weeks.

The best remedy is probably to be sought in a proper rotation of crops. Remedies

for the bud moth were studied by B. J. Jones, who found that the larvae feed entirely

on the leaves after the first spring attack on the opening buds. Trees should be

sprayed with arsenate of lead before the buds open and later as required.

Brief statements are also made regarding other insect pests, such as peach-tree

borer, apple-tree borers, bronze apple-tree beetle, apple-twig borer, fruit-tree bark-

beetle, peach-twig borer, San Jose scale, woolly aphis, various scale insects, codling

moth, plum curculio, etc.

Report of the government entomologist for the half year ended June 30,

1904, C. P. Louxsbury (Cape Good Hope Dept. Agr., Ept. Govt. Ent. 1904, pp. 35,

pi. 1).—This report contains an account of the routine wTork of the entomologist,

publications, plant import regulations, nursery legislation, ticks, African coast fever,

heartwater, and locusts.

It was found that when the brown tick feeds on affected cattle only during the

nymphal stage it does not carry infection. The nymphal bont tick carries heart-

water, as demonstrated in experiments with goats. Cattle wTere shown to be sus-

ceptible to the disease. Horses are immune. Rhipicepfialus decoloratus is not patho-

genic. Persian sheep are highly susceptible to heartwTater, but have very light

attacks and are thereafter perfectly immune.

C. W. Mally also presents a report on insects affecting corn and fruit, especially on

Sesamia fusca and Ceratitis capitata.

Annual report for 1904 of the zoologist, C. Warburtox (Jour. Boy. Agr. Soc.

England, 65 (1904), pp. 273-287, figs. 4)-—During the year under report peas were
greatly injured by Diplosis pisi and Grapholitha pisana. When peas are infested with

these pests it is desirable that sound pods be removed at once and that infested plants

be destroyed.

The adoption of a suitable system of rotation will largely control the insects. Notes

are also given on phylloxera and other plant lice, with an account of their biological

relations, and special notes on corn aphis, pea aphis, hop aphis, etc. A number of

mites proved injurious during the year under report, and ferns were considerably

damaged by a new species of mite described under the name Tarsonemus chironiee.

The Hessian fly {Ed. Agr. and Fisheries [London], Leaflet 125, pp. 3, figs. 7)

This pest is described, with notes on its food plants, life history, and means of pn
vention. It is recommended that infested stubble be burned and a suitable rotation

of crops adopted.

Julus impressus in the corn field, F. M. Webster (Cariad. Ent., 37 (1905),.

No. 5, p. 172).—The author observed what appeared to be this species infesting unripe
ears of corn in Illinois and Minnesota, It may prove, however, that some other

species was concerned in the production of the injury.

The wormy apple, A. L. Melaxder ( Washington Sta.Bul. 68, pp. 16, figs. 6).—

A

popular account of the habits and life history of the codling moth is given, together

with notes on the losses due to this insect. Suggestions are also made regarding
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remedies. The coal and economy of spraying are discussed. From 90 to 95 percent

ai tin- apples may be saved by proper spraying.

The struggle with the codling moth, \Y. I. bead i Canad. i'.nt.. 57 ( 1905),

\,,. 6, pp. / The anthoi briefly summarizes the various methods which

have been found successful in combating the codling moth.

The codling moth, \Y. .!. Green and J. S. Hoi seb
I
Ohio Sta. Bui. 160, pp. 191

//.;, pis. r, i. The codling moth is described in its various stages, with notes on its

life history.

It was found thai 72 percent of the worms left the apples before theyfell. The
If-tiuction <>f windfall apple-, therefore, seems to be of little avail. About L6 per

•cut of tli<' worms were caught under bands. Adult larvae were found through-

out the growing season until October 13. The evidence obtained by the authors

Indicated 2 annual generations. In spraying experiments 91 percent of the apples

iroiii sprayed trees and 57 percent of those from unsprayed trees were free from

Arms. Arsenate of lead proved superior to arsenite of soda, and was not affected

l>y mixing with Bordeaux mixture. This combination is recommended forcontroll-

g apple scab and codling moth.

Preliminary report on the codling moth in the Yakima Valley, E. Jenne

( Washington Sta. Bui. 69, pp. 16, figs. S). —As the result of a study of this pest in the

Yakima Valley it was found that the insect is double brooded, with a partial third

•rood.

All commercial orchards in the valley are sprayed from :; to 10 times. The loss

>om the codling moth in sprayed orchards is from 5 to 15 percent. Of the larva'

A-hich leave infested apples about 40 per cent crawl down the trunk of the tree and

nay be induced to pupate under properly placed bands. It is suggested that trees

ie sprayed first before the calyx closes and a second time 2 weeks later. For the

jecond brood trees may be sprayed July 20, and August 5 and 80.

Some destructive grape pests in Ohio, A. F. Buegess ( Ohio I>> pt. Agr., TKv. Nur-

leryand Orchard Inspection Bui. 5, pp. 17, figs. 4)-—Statistics are presented regarding

he extent of grape culture in Ohio. The most important insect enemies of the grape

n Ohio are grape root-worm, grape berry moth, and grape-blossom bud-gnat. The

uibits and life history of these 3 species are discussed in some detail, and suitable

•emedies are rerommeiided for each pest.

Iii general it is urged that grapes be sprayed with Bordeaux mixture before the

'!—ms open, a second time with Bordeaux mixture and arsenate of lead while the

lossoms are falling, a third time after an interval of 10 to 14 days, and a fourth time

ifter another interval of about 10 days.

The most effective insecticidal treatment for the white fly, W. Stuart 1

'<

r-

nont Sta. Rpt. 1904, pp. 429-431).—The white fly is a serious pest in winter-forcing

wnatoes. Nicoticide, Aphis Punk, Fir-tree Oil, Lemon Oil, and X-all were tried ami

bund to lie of little avail.

Hydrocyanic-acid gas proved very effective. The cyanid was used at the rate of

1.014 to 0.2 gm. per cubic foot of space. The tomatoes were somewhat injured w hen

he temperature of the greenhouse was high, but not at low temperatures, ami the

\hite fly was killed. Fumigation with dosesof \ Oz. per 1,000 cu. ft. of -pace is rec-

ommended. At this rate the temperature should be60to65° F. and the exposure of

leveral hours' length.

Recent invasions of forest insects in Lorraine and means of combating
•hem, E. Henry i

/.'/'/. Soc. Sci. Nancy, S. ser., 5 I 1904), -v"- t, />/> 15S-17S, pfe. S).—
V general account is given of injuries from forest insects in Lorraine, with especial

totes on Hylobius abietis, Pissodes notatus, Tomicus bidentatus, Tortrix viridana, etc.

The remedies recommended against these forest pestS are largely Of preventive

lature and consist in the destruction of the insects in their breeding places and the

ise of trap trees.
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The elm leaf beetle, A. F. Burgess
I
Ohio Dept. Agr., Div. Nursery and Orchard

Inspection Bui. 4, ]'/> 23, figs. 10).—This insect has recently appeared in injurious

numbers in Dayton and other parts of Ohio. Notes are given on its distribution in

various parts of this country and the habits, life history, food plants, natural enemies,

and remedies for combating it, On account of the extremely dangerous character of

this pest it is urged that effective insecticide remedies be put in operation against it.

The cocoanut beetle (Bot. Dept. [Trinidad'], Bui. Misc. Inform., 1905, No. 4-5, pp.

158-160).—Brief notes are given on the habits and life history of Rhyncophorus pair

mamm. The beetle attacks many species of palms, but is most injurious to Acrocomia

lasiospatha. In combating this pest the adults should he captured and destroyed as

fast as possible and the decayed material of cut trees should be destroyed or treated

so as to kill the larva 1
.

Thrips and black blight, 11. A. Balloc (Bot. Dept. [Trinidad], Bui. Misc. Inform.,

1904, No. 44, )>p. 132-135).—As a result of the study of this problem the author con-

cludes that black blight causes an unsightly appearance of cacao, but is comparatively

harmless. The scale insects which may precede the appearance of black blight are

far more injurious, but may be controlled by the application of proper insecticide

treatment. A number of instances are cited of the injury due to the cacao thrips

(Physopus rubrocinctus).

The sheep maggot fly ( Bd. Ayr. and Fisheries [London'], Leaflet 126, pp. 3, figs. 3).—
Lucilia sericata is described in its different stages and notes are given on its life his-

tory and depredations on sheep. In combating this pest it is recommended that

infested sheep be isolated, carcasses destroyed, and affected sheep be treated with

kerosene and sulphur.

Preparation and use of sprays; spray calendar, W. Stuart ( Vermont Sta.Bul.

113, pp. 95-108).—General directions are given regarding the principles of spraying

for the control of insect and fungus pests, together with formulas for preparing Bor-

deaux mixture, copper sulphate solution, ammoniacal copper carbonate solution, for-

malin, Paris green, arsenate of lead, arsenite of soda, hellebore, kerosene emulsion,

lime-sulphur-salt wash, pyrethrum, etc. A spray calendar is appended to the

bulletin.

Electrical destruction of animal life ( West Electrician, 36 (1905), No. 5, pp. 88,

89, figs. 2).—An apparatus is described by which an alternating current of high volt-

age and low amperage can be passed through the bark of trees or through soil

infested with insect or other harmful animal pests. It is claimed that these pests

may be destroyed by the electric current.

The unimportance of the influence of stimulating food upon the egg lay-

ing of queen bees, Sylviac (Apicutteur, 49 (1905), No. 4, pp. 149-155).—As the

result of a long-continued study of this subject the author comes to the conclusion

that the rapidity and extent of egg laying on the part of queen bees is not greatly

influenced by stimulation in the way of artificial feeding, but is determined largely

by other well-known causes.

Regeneration of the thoracic feet of the silkworm, E. Verson (Atti R. 1st.

Veneto Sci., Let. "I Arti, 64 (1904-5), No. 2, ]>/>. 429-469).—The literature relating to

this subject is briefly discussed and detailed notes are given on the special anatomical

features of the thoracic legs of silkworms, with particular reference to regeneration

processes as observed in these structures.

External characters which indicate sex in larvae of the silkworm, E. Ver-

son (Atti R. 1st. Veneto Sci., Let. ed Arti, 64 (1904-5), No. 2, pp. 497-501, figs. 2).—
The author describes the structures which may be observed in the larva3 of the silk-

worm and which may be depended upon in classifying these larvae according to

their sex.
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Macaroni wheat, .1. II. Shepard [South l><ii."t<i Sta. />'"/. 92, pp. 89, pis. '/).—

Continuing earlier work E. S. I:. 15, p. 1098), results of studies of the milling and

baking qualities of macaroni \\ beat arc reported, as well a- of its value for macaroni

making.

In the investigations reported a number of samples of northern or Russian, south-

em or Mediterranean, and miscellaneous macaroni wheats were studied, in com-

parison with standard varieties of bread wheats. The milling tests Bhowed that

although some of the macaroni wheats were inferior, yet on an average this class of

wheat- compares favorably with standard bread wheats. Aja regards the varieties

included in the present test, the besl results were obtained with a specimen of

Kuhanka macaroni wheat.

•It yield- a greater percentage of flour than any other. The color is no1 much

differenl from the besl blue stem Hour, while ... it makes a better loaf of bread

than any other [of the samples tested].

••The Russian macaroni wheats as a whole give better results than the others,

ilthough there is a wide difference among the sample- milled."

In a study of the distribution of protein in the different wheats, it was found that

on an average the bread wheats tested contained L3.68 per cent protein in the w bole

wheat. 15.65 in the bran, 14.56 in the shorts, and L2.66 in the Hour. The macaroni

wheats tested contained on an average L5.60 percent in the whole wheat, L5.90 in

the bran, I">.l".» in the shorts, and L5.00 in the flour.

From studies of the proportion of wet gluten present and the results of sponge

tests, it appears that '"the bread wheat glutens are slightly superior gram for gram,

hut the greater quantity in the macaroni seemsj to offset this advantage.
-

' The

Bponge test is regarded as a more accurate test of the tenacity of the gluten than tin-

loaf volume, owing to the greater accuracy obtainable in the rise and measurement;

and thus judged, the macaroni wheats compared favorably with the standard

varieties.

A study of the bread-making qualities of the various wheats showed that the

quality of macaroni Hour bread was largely dependent upon the variety of wheat

-elected. *ome of the samples producing bread which in the author's opinion was

equal or superior to that made from the hest bread wheat-, while the bread made
from other varieties was of very poor quality. The data regarding the character of

the macaroni made from the different samples of wheat have been summarized in

the earlier bulletin previously referred to.

The color tests reported slewed considerable range in the different samples, the

macaroni flours comparing favorably with the standard wheats. In general, the color

of the Hour was found to depend directly upon the fineness of grinding. This, in the

author's opinion, may explain some of the differences of opinion regarding the color

of macaroni flour.

From a summary of data on the effect of soil and climate on the total protein in

macaroni wheats, the conclusion is reached that these factors have not induced any

general deterioration as regards protein content. In general an unfavorable season

tends to lower the protein content and a favorable season t<» increase it. The per-

centage of gliadin in the total protein ranged in a number of samples of the macaroni

Hours examined, from 44.9 per cent with the Yellow Gharnovka, t<> 59. 1
per cent

with Kuhanka. The proportion found in Blue stem Minnesota wheat was 66.8 per

cent.

A satisfactory flour for baking purposes should contain, according to the author,

from 55 to ti.'i per cent of its total gluten in the form of gliadin. Therefore, judged

by this standard, some of the macaroni Hours are satisfactory while others are not.
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In the author's opinion, the varieties containing the low gliadin content and poor

baking qualities can not be improved by cultivation.

"The demand at present is for a durum wheat that will make good macaroni, an

attractive flour, and a bread that is satisfactory in loaf, color, and flavor. This is

much to ask of one variety of wheat, but our work leads us to believe that the prob-

lem is capable of a satisfactory solution. The key to success lies in choosing only the

best kind or kinds for cultivation. After that the best localities for growing this

best kind to perfection must be carefully determined.

"It is now well known that the macaroni wheats are preeminently dry weather

wheats. This leads to the inevitable conclusion that the driest parts of our country

are the natural habitats of these new wheats and it is to those localities we must look

for our supply of the highest grade of macaroni wheat."

Report of the food commissioner, E. F. Ladd (North Dakota Sta. Rpt. 1904, pt.

'2, pp. 1-180, 191-208, pi. 1).—Detailed statements are made regarding the scope of

the pure-food work in North Dakota, the results of the examination under the pro-

visions of the State pure-food law of a large number of samples of sirups and sugars,

preserves, jams, and jellies, canned goods, meats, catsups, candies, flavoring extracts,

etc., and patent medicines, especially those containing large percentages of alcohol.

Data are also given regarding the composition of a canning compound, a filler for

tomato catsup and some other products.

The present condition of food adulteration in North Dakota, the use of preserva-

tives and artificial coloring matters and other topics are discussed, and data regard-

ing standards of purity are summarized, as well as information regarding the deter-

mination of methyl alcohol and the analysis of sugars and sirups. Information

regarding the estimation and amount of sodium sulphite found in a number of sam-

ples of meat products and dried fruits is summarized from a publication previously

noted (E. S. R., 16, p. 896).

The author considers that the character of the food products on sale in the State

has improved, but that within the last year there has been a very large increase in

the proportion of package goods showing short weight.

"Packages that are supposed to contain 16 oz. have been found to range from 10J

-oz. to 16 oz. for different well-known brands. Baking powders have been found 1

and 2 oz. short. Extracts unlabeled, but supposed to contain 2 oz., would contain

from lh to If oz. Cartons of dried fruit assumed to be 10 lbs. would net 8J lbs.

Packages of coffee sold for 25 lbs. would actually weigh less than 22 lbs. Our law is

defective in that it does not require the placing of the net weight on every package

of goods offered for sale in the State."

Food inspection, C. D. Woods and L. H. Merrill (Maine Sta. Bui. 116, pp. 77-

92).—The provisions of the law enacted by the Maine legislature in 1905 to regulate

the sale and analysis of foods are given. It is pointed out that this law contemplates

'"the proper and truthful branding of all articles of food, and the exclusion from the

markets of deleterious food materials. The law does not seek to prevent the sale of

any article of wholesome food; but in case a food material is other than it appears to

be, it 'shall be plainly labeled, branded, or tagged so as to show the exact character

thereof.'

"

Saxony regulations regarding- the sale of foods, condiments, and commer-
cial products, E. Wimmek (Die im Konigreich Sachsen iiber den Verkehr mit Xahrungs-

rnitteln, Genussmitteln und Gebrauchsgegenstanden geltenden reichs- und landesrechtlichen

Vorschriften. Leipsic: A. Bossberg, 1905, pp. 136; rev. in Ztschr. Untersuch. Nahr. u..

Genussmtl, 9 (1905), No. 5, pp. 308, 309).—In this volume, which is No. 168 of the

series called Juristischen Handbibliothek, Saxony laws and regulations are summarized
and some explanatory statements are given.

Examination of spices, W. Frear, H. L. Wilson, and R. E. Stallixgs (Pennsyl-

vania, Sta. Bpt. 1904, pp. 137-140).—It has been suggested that the limits for ash



FOODS—HUMAN NUTRITION. 271

proposed by the committee on pure-food standards of the Association of I official Agri-

cultural Chemists are qoI sufficiently wide to alio* for the unavoidable contamina-

tion with clay, etc., Bometimes mel with in commercial products.

Analyses of a number of samples of gingers and peppers showed that the proposed

limits were exceeded only in the case of one sample of Lampong Mark pepper.

Analyses were made of the ash of thedifferenl milling products oi two samples oi

pepper The first or whitesl product was found to contain as much ash as any por-

tion except the last, and more ash insoluble in acid > sand or clay
I

than any other

portion "The sale of this light colored Bret produd for genuine white pepper

could be instantly discovered. The last portion, on the other hand, though highesl

in total ash, due to the excess of hull, is singularly free from sand and clay."

Analyses of the first, Becond, and third -kins of pepper showed thai the ash was

mcstabundanl in the outer skin, while the inside layers contained almost no ash

insoluble in acid.

"While . . . the extract and piperin in the outer or first skin are much lower than

those in the whole berry, the quantities in the second and third skins are very

similar to those in the entire berry."

Determinations were also reported of the volatile and nonvolatile ether extracl ot

a sample of Papua mace, a spice whirl, lias a very different flavor from true mace.

The value of condiments in the diet, 0. Libbreich |
Ther. Monatsh., 18 t904),

pp 65-68; abs. in Ztschr. Untersuch. Nahr. ». GenussmtL, 9 (1905), No. 6, pp. 868,

169) —The data reported have to do with the effect of condiments on the stimulation

of the flow of digestive juices and the effect on the chemistry of digestion. In the

author's opinion condiments may be said to increase digestion when they increase

the flow of digestive juices.

The need of sulphur in the diet, vox Oefele {Deut. Med. Presse, 9 I 1905), No.

-

p< . )Vy) ._The author estimates that an adult requires 3 to 3.5 gm. of sulphur per

day and points out that the amount metabolized in youth is greater than later m
Life. He discusses the need of supplying an abundance of sulphur, especially in

filflP-SlAP

Protein synthesis in the animal body, V. Henrique* and C. Hansen' [Ztschr.

Phyml ( 'hem., 43 (1905), No. 5, pp. 417-446, fig. J).-The experiments reported were

made with white rats. The conclusions drawn follow:

Acid cleavage products of casein, even when taken in large quantity, can not pro-

ted the animal body from a loss of nitrogen. Nitrogen equilibrium can be reached

or indeed gains of nitrogen made, when the bodies are taken which result from a

Long-continued action of trypsin plus erepsin on albumins. Loss ot nitrogen can also

be prevented hvthe productsof trypsin digestion which are not precipitated byphos-

photungstic acid (the monamino acids.. The same is true for the Cryptic digestion

products Which are soluble in warm 96 per cent alcohol. Apparently the trvpti..

digestion products which are insoluble in alcohol do not have the power oj prevent-

ing a loss of nitrogen.

Concerning the chemistry of the peptic and tryptic digestion of proteids,

XI, J> Lawbow {Ztschr. Physiol. Chem., 43(1905), No. 5, pp. U7-46S).-The effect

,,,' hydrochloric acid in peptic digestion was studied. Someof the conclusions wind,

•were drawn follow:

In the -low peptic digestion of proteids (gelatin and hemoglobin) hydrochloric acid

had a decided effect. A 0.5 per cent solution of hydrochloric acid caused a cleavage

•which appatvntlv resulted in the production of monamino acids. Hydrochloric

acid wasateofcmnd to exercise a marked effect on the autodigestion oi pig's stomach.

The presence of hexon bases and acid amids in meat, E. Zunz I

Ann. Soc. Ray.

Set Wd. tf tfrf. B**xelles,lS [1904), No.S; abs. in ZenM. Physiol, 18{1904), No.26,

v 85g) —Hexenbases and amid acids having been found in the contents oi the stom-

ach and small intestine of dogs killed 2 to 8 hours after they had been fed veal, the
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author endeavored to determine whether these bodies were formed during diges-

tion or whether they existed in the meat. When 5 kg. of lean veal, taken three-

quarters of an hour after the calf was slaughtered, was boiled 0.679 gm. histidin, 0.138

gm. arginin, 0.559 gm. lysin, 0.227 gm. leucin, 0.662 gm. glutaminic acid, and 0.371

gm. asparticacid were recovered.

Physiology of muscular work, J. M. Lahy (Rev. Sci. [Paris], 5. ser., 3 (1905),

Nos. 7, pp. 201-204; 8, pp. 230-238; 9, pp. 267-273). A general summary and dis-

cussion of investigations which have to do with food in relation to work, fatigue, and

related questions.

The ash constituents of feces, von Oefele (Deut. Med. Presse, 9 (1905), No. 2,

pp. 12, 13).—Data are summarized regarding the ash constituents of feces. The

author points out that the greater part of the sulphur exists in volatile compounds or

is ordinarily lost in analysis.

The mucin content of feces, vox Oefele (Deut. Med. Presse, 9 (1905), No. 3, i>.

22).—In normal feces, according to the author, mucin constitutes only 2.02 per cent

of the total dry matter. The amount seems larger on account of the large volume of

water retained by the mucus. It is noted that part of the quantity present may be

pseudo-mucin.

ANIMAL PRODUCTION.

Studies upon the composition of timothy hay, W. Frear et al. (Pennsyl-

vania Sta. Rpt. 1904, PP- 40-115).—With a view to securing a more exact knowledge

of the composition of timothy hay, studies were undertaken which include a deter-

mination of a considerably larger number of constituents than is ordinarily taken

into account in analysis of feeding stuffs and studies of the heat of combustion.

In every case the analytical methods are described in detail and numerous refer-

ences are made to the literature of the subject. In the case of the calorimetric inves-

tigations, determinations were made of the different constituents removed from the

hay by the solvents used and also of the extracts obtained by the use of solvents.

In the latter case, cellulose blocks were saturated with the material tested, parallel

determinations being made with the solvents used and the heat of combustion of the

material extracted determined by difference. The following table summarizes the

data regarding the composition of the dry matter of the timothy hay:

Composition of dry matter of timothy hay.

Per cent.

Ash 4. 730

Protein

:

Amid nitrogen as asparagin (N X 4.7) 768

Albuminoids (albuminoid N X 6.25) 5. 610

Cellulose (ash-free chlorination residue) 29. 720

Lignic acids (including undetermined matter of alkali extract,

less xylan disappearing during the extraction) 9. 601

Hexosan (?) found in alkali extract. 1. 985

Hemicellulose, not xylan, decomposed by weak sulphuric acid. . 9. 607

Hexosan (?) soluble in warm water 1. 420

Xylan (including a little araban) 23. 230

Reducing sugars, as dextrose 1. 093

Sucrose 909

Fat, waxes, resins, and colors (including all of ether extracts

except the parts soluble in water and weak acid, and including

the water-insoluble alcohol extract) 4. 185
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Per cent

Undetermined | including acids, pari of the mucilage of the water

extract, etc. |:

Petroleum ether extract 056

Sulphuric ether extrad 354

Absolute alcohol extract 07

1

80 per cent alcohol extract :;. 860

Water extract 3. 387

I rwing to a Blight discrepancy in the amounts of undetermined material calculated

by difference and by detailed figures for the several extracts, the sum of the results

is given is not exactly loo. Some of this undetermined material has ahead} been

divided into groups in the course <»t" the investigations reported, bul the author con-

giders that the most important question to be studied is the determination of the

nature of the hemieellulose—non-pentosans of the acid extract, and thehexosan
I

'.' land

Ugnic acid of the alkali extract.

The heat of combustion of the original hay and of the residues from the different

reagents used in determining its composition is as follows, the figures being calculated

on an ash-free basis:

Heat of combustion of ash-free timothy hay and Us constibuu nt parts.

Cilleries.

Original hay 5, 805

Residues:

From petroleum ether extraction 4, 722

From sulphuric ether extraction 4,613

From absolute alcohol extraction 4, 044

From 80 per cent alcohol extraction 4, 629

From cold water extraction 4, 666

From dilute acid extraction 4,780

From dilute alkali extraction 4, 444

From chlorination 4, 118

The author's comments on some of these energy values follow:

" Confining attention to the extracts that form large fractions of the entire hay. we

find that the dilute acid extract, composed chiefly of hemieellulose has a somewhat
higher value than that ordinarily assigned to polysaccharides, viz, 4, LOO to 4,230 calories.

II The value for the alkali extract is still higher. The value for the 'lignic acid'

has been computed from the percentages of dextrose, polysaccharid or pentosan and

albuminoids, allowing 3,762, 4, iso and 5,900calories for their respective heat values;

the value thus deduced for the undetermined ash-free residue, 'lignic acid,' is

5,281 calories.

" The heat value of the residue from the alkali extraction, crude fiber, is 4,368

calories without correction forash, or 4,444 calories withsuch correction. . . .

"The heat value for the chlorination extract is very high. It must, however, be

remembered that this value, obtained by difference, may be explained either h\ the

low heat value of the chlorination residue or the high heat value of material removed
during chlorination. The former explanation appears the more probable, since the

chlorination process is distinctly oxidizing in its tendencies and the cellulose residue

has the properties in part of an oxycellnlose. Such an oxidation would naturally

reduce the heat value of the residual organic matter."
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The chemical composition and nutritive value of oats, F. Tangl, M. Roit-

buly, and S. Weiser (Landw. Jahrb., 34 {1905), No. 1, pp. 65-92).—Studies are

reported on the composition and digestibility of Hungarian oats, the digestion experi-

ments being made with both horses and sheep. The average coefficients of digesti-

bility follow:

Coefficients of digestibility of oats.
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feeding stuff selected as containing a fairly large amounl of this constituent, being

alsike clover seed which was fed with hay.

The dry matter of the alsike clover seed contained 34.29 per cent protein, 5.29 per

cenl Eat, H. 12 per cenl nitrogen-free extract, L3. 12 per cent crude fiber, 5.88 per cenl

ash, and 8.07 per cent galactan. The composition of the drj matter of the hay was

also given, the amount of galactan presenl being L. 72 percent. On an average the

coefficients of digestibility of the alsike clover seed were: Dry matter 80. 19, galactan

96.78, protein 71.7:;. tat 84.55, nitrogen-free extracl 86.26, crude fiber 86.04, and ash

51.21 percent. The coefficienl of digestibility of the galactan of hay was 75.35 per

eent. Data are also recorded for the other constituents of the hay.

"All 3 sheep digested the galactan in the clover seed quite thoroughly. Such

aresull was to have been expected, for the reason that in the seed the galactan is

Bupposed to be comparatively irvi^ from incrusting substances, which have been

shown by various investigators to seriously interfere with the digestibility of the

Beveral fodder groups.

" Naturally, no positive conclusions should be drawn from the presenl single investi-

gation. Knowing, however, the physiological and chemical character of the galactan,

as well as the digestion coefficients obtained with starch and with the pentosans

—

Iwwlies of similar character— it is reasonably safe to conclude that the result.- secured

gave a fairly correct idea of the ability of the animal to utilize the galactan group."

Composition and digestibility of distillers' dried grains, A. K. Risser i Penn-

sylvania Sta. l<'/»i. 1904, pp. 221-238).— Data regarding the composition of distillers'

grains are summarized, and digestion experiments reported which were made with

two sheep.

In tin' first period the ration consisted of hay, and in the second of hay and dis-

tillers' grains (Biles fourex), the digestibility of the distillers' grains alone being

calculated in the usual way. The average coefficients of digestibility of the hay

follow: Dry matter 7)0. IS, protein 15.12, ether extract 14.7t>, nitrogen-free extract

4 (

.».77>, crude fiber 60.83, and ash 48.92 per cent. The heat of combustion of the

digested material was 47.4:1 per cent of that of the energy of the food eaten.

For the distillers' grains the values were: Dry matter 71.24, protein »>7>.:;l\ ether

extracl ^'4.1 1. nitrogen-free extract 87.87, and crude fiber 58.98 percent. The energy

of the digested food was 71.64 per cent of that of the food eaten.

The respiration calorimeter at the Pennsylvania Experiment Station,

11. 1'. Akmm-.v i Pennsylvania N/<>. Rpt. 1904, /'/'• 908-4?20, pis. S).—This article is

reprinted from the Experiment Station Record (15, p. 1037).

Condimental feeds and condition powders, J. P. Street I New Jersey Stas. Bui.

184, pp. 97 ).—Microscopical, proximate, and ash analyses are reported of 50 samples

of condimental foods and similar goods. Of these 17 were stock feeds, 14 poultry

feeds, and 18 condition powders or tonics. The goods represent the product of

29 manufacturers and 23 were brands not previously analyzed at the experiment

stations.

The goods were found to consist essentially of common drugs Buch as fenugreek,

gentian, glauber salts, pepper, charcoal, oyster shells, etc., with common feeding

-tuffs Mich as corn meal, wheat, bran, and linseed meal. Data are Lr i\eii regarding

the medicinal properties and dose of the drugs commonly used in condimental feeds.

"The claims of the manufacturers of condimental \n-i\<
y
when not preposterous,

are exaggerated and misleading. No one feed, however skillfully compounded, can

serve as a remedy for all the ailments of ail classes of live stock.

"Instead of being prepared according to scientific formulas, as claimed, many of

the condimental feeds are heterogeneous mixtures, with little regard to the require

ments of the animal, and in certain cases the drugs used have a counteracting effect

on each other.
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" Even where effective drugs have been used, the amount of the mixture to be

given to the animal, according to the instructions of the manufacturer, is generally

so small that no possible benefit can be expected from its use."

It is pointed out that the excessive cost of these feeds " would prohibit their use

by the careful and economical feeder" who could obtain and mix for himself the

ingredients likely to be of value "at from one-tenth to one-twentieth the cost of the

prepared foods."

Concentrated feeding- stuffs, J. P. Street, W. P. Allen, and V. J. Carberry

( Ni w Jersey Stas. Bui. 185, pp. 38).—The feeding stuffs analyzed under the provisions

of the State feeding stuffs law included 397 samples of cotton-seed meal, linseed

meal, cocoanut cake, germ-oil meal, gluten meal and feed, hominy meal, corn, bran,

or sugar feed, cerealine feed, germaline, maizeline feed, distillers' grains and similar

goods, malt sprouts, dried brewers' grains, molasses grains and feeds, mixed and pro-

prietary feeds, barley feed, dried-beet pulp, stock feed made from sugar beets, peanut

bran, peanut middlings, rice feed, poultry feeds, animal meal and calf meal, wheat-bran

middlings and feeding flour, wheat and rye middlings, rye bran and feed, corn meal,

ground mixed grains, cracked rice, "corn-wheat" and buckwheat middlings, bran,

and feed.

Of the 159 different brands of feed received, and which should have been guaran-

teed, 14 failed to meet this requirement. Consumers should at all times insist upon

a guarantee, except for milling products, for which no guarantee is required.

Of the 288 samples which were guaranteed, 114 were deficient, 75 of these being

low in protein.

Of the 95 samples which did not require a guarantee, 79 were of normal composi-

tion, 12 were of inferior grade, and 4 were misbranded.

Nine samples were found to be adulterated—linseed meal with cocoa shells, dried

brewers' grains with coffee hulls and wheat feed with corncob.

The constantly increasing number of brands upon the markets requires, on the part

of the purchaser, close attention to the amount of nutrients guaranteed and the prices

asked for the same.

The purchaser of protein will rarely find any feed containing less than 15 per cent

of protein a desirable or an economical purchase.

Analyses of miscellaneous feeding stuffs, M. H. Pingree {Pennsylvania Sta.

Rpt. 1904, pp. 116-1-23).—The analyses reported include cotton-seed meal and feed,

sugar and oil meal, linseed meal (old and new process), flaxseed hulls, wheat bran,

middlings, and mixed feed, Eed Dog flour, wheat, gluten meal and feed, hominy,

hominy feed and chop, corn, buckwheat middlings, distillers' grains, brewers'

grains, molasses feed, beet-pulp feed, royal palm
(
Oreodoxid regia) berries, meat meal

and similar goods, dried blood, and mixed and proprietary feeds.

Commercial feeding- stuffs, H. J. Wheeler et al. (Rhode Island Sta. Bid. 105,

pp. 95-107).—Under the provisions of the State law regarding the sale of commercial

feeding stuffs analyses were made of a number of samples collected in the winter of

1904-5 including cotton-seed meal, linseed meal, gluten meal and feed, commercial

mixed feeds, proprietary feeds and similar goods, wheat bran, ship stuff, middlings

and shorts, hominy feed chop and similar products, corn meal, provenders, brewers'

grains, distillers' grains, molasses grains, malt sprouts, stock feeds, calf meal, poultry

feeds, dried molasses-beet-pulp, and peanut bran.

One of the cotton-seed meals examined was apparently very grossly adulterated

with cotton-seed hulls. A mixed feed was also much adulterated and wheat bran

and a number of samples of gluten feed and meal were below the guarantees in cer-

tain respects.

Security stock food, E. F. Ladd (North Dakota Sta. Rpt. 1904, pt. 1, pp. 29, 30).—
An analysis of this proprietary feeding stuff failed to bear out the claims made for it.
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The principles of feeding- and physiology of metabolism with special

reference to farm animals, I'. Tangl Landw. Jahrb., 84 I
1905 I, No. 1, pp. .

The investigations, which are being carried onal the experiment station in Budapest

for the study of animal physiology, are briefly outlined.

Live-stock score cards t North Dakota Sta. L'/>t. 1904, pt. t, pp. 138-141 • Specfc

mens are given of the score cards used by the students at the North Dakota Agricul-

tural College forjudging live stock.

Calf rearing, W. T. Lawren< e [Jour. Bd. Agr. [ London], ii
I 1905), No. 12, pp.

The Bj stem of feeding calves practiced by a successful feeder in the

north of England is described, the data being based on observations extending over

a period of 9 years.

After 2 weeks whole milk is gradually replaced by skim milk and cream substi-

tutes, those which have given the most satisfactory results being boiled linseed,

ground linseed, and cod-liver oil. The scalded ground linseed is considered the

most satisfactory. Two sorts of calf meal of domestic manufacture are spoken of. and

rations suggested in which they are used.

Regarding the use of cotton-seed meal, the following statements are made:

"Loss among calves is often attributed to the useof cotton cake with the cows,

hut at this farm the cows when housed get in the regular way 4 lbs. of decorticated

cake each per day, and for the latter half of the summer 2 lbs., ami yet. with the

exception of [5 calves which died from other causes], there have been no losses in 9

years out of a total of 180 calves born. It should, however, be stated that when a

cow's milk falls to 5 qts. a day cake is entirely discontinued, as she does not pay for

it and can be kept in g 1 condition without it, so that practically no cow gets

cotton cake for at least 2 months previous to calving, nor does she get cake in the

week following; but after the first week of its life a calf is fed with the milk of any

cow, or with the milk of several, that are receiving the usual allowance of cotton

cake."

Calf feeding experiments, .1. Mahon (Queensland Agr. Jour., i~> (1905), No. .'.

pp. 825, 826).— In a test covering 6 weeks it was found that the average daily gain

of 4 calves fed l' oz. of cod-liver oil and 8 gal. of skim milk was 1.88 lbs., as com-

pared with 1.66 lbs. in the case of calves fed a ration of 10 oz. of pollard, 3 oz. lin-

seed meal, 2 oz. molasses, and 3 gal. skim milk. "The use of cod-liver oil facilitates

the feeding of calves, and also lessens the danger of scouring which frequently occurs

w heii improperly prepared or unsuitable food is fed to calves."

Raising calves on skim milk and pasture, J. S. Moore
I
Mississippi Sta. Rpt.

1904, />. .'.').—Calves wen- put on a skim-milk ration when 5 'lays old and fed grain

and hay in addition as soon as they would eat it. In 391 days, the average weight

was 496 lbs., and the total cost of the feed $11.47 per head.

How four hundred calves were wintered on ensilage, II. Jones (Prairii

Warmer, 71 (1905), No. ft?, p. l,fig. 1).—Calves were fed corn and soy-bean silage ad

libitum (25 to 30 lbs. per day), with clover, alfalfa, and oat hay. The -rain ration

consisted of 1 to "J lhs. of cotton-seed meal, and for the last 6 weeks 5 lbs. corn-and-

jbob meal also. The average daily gain in the 5 months of the test was 1.78 lbs. per

head, and the cost of a pound of gain 3.6 cts.

Experiment in beef production, \Y. J. Kennedy bt ai..
| Iowa Sta. Bui. 81, pp.

.—Using - Jersey and 2 Fiolstein steer- as representatives of the

dairy breeds, and 2 Angus and a like number of high-grade Hereford steers a- rep-

resentatives of the heef type, a feeding test covering a year was made.

Both lots received the same ration of mixed mains and mixed hay with sorghum

during July and August The rations varied from month to month, the amount of

corn being increased as the feeding period progressed. The average gain per steer in

the case of the beef type was 606 lhs.; the average amount of dry matter required
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per pound of gain 10.84 lbs., and the cost of a pound of gain 7.81 cts. In the case of

the steers of the dairy type, the average gain was 597.75 lbs., the dry matter required

per pound of gain 10.666 lbs., and the cost of a pound of gain 7.63 cts.

After slaughtering, the steers were used in demonstration work and the results of

the slaughter tests were recorded in full in order to secure information regarding the

differences in distribution of the meat in the two types. According to the author,

the steers of the dairy type showed a considerably higher proportion of offal and a

lower percentage of dressed weight, a higher percentage of fat on the internal organs,

and consequently an increase in the total weight of the cheap parts. With the beef

steers, the higher percentage of valuable cuts was noted.

"Beef type steers furnish heavier, thicker cuts; they are more evenly and neatly

covered with outside fat, show superior marbling in flesh, are of a clearer white color

in fat, and a brighter red in the lean meat; but there is little difference in fineness of

grain.

"The low price paid for dairy steers may be due partially to prejudice and to the

greater expense of carrying and selling the low-grade carcasses; but it is chiefly due

to an actual inferiority in the carcasses.

"It is neither profitable nor desirable to feed steers of dairy type for beef purposes..

They are unsatisfactory to the consumer, because they do not furnish thick and well

marbled cuts; they are unsatisfactory to the butcher, because they furnish low-grade

carcasses which are difficult to dispose of, and they are decidedly unsatifactory to the

feeder, because they yield him little or no profit, and both breeder and feeder waste

their time in producing such a type of steer for beef purposes."

Experiments with cattle, E. R. Lloyd (Mississippi Sta. Rpt. 1904, pp. 14, 15).—
Data are given regarding the gains made by 2-year-old steers and by calves on pas-

turage. The largest gain, 300 lbs. per head, was noted with 2-year-old steers pastured

from March 26 to November 1. The smallest gain, 218 lbs., was noted with calves.

In a test of the comparative feeding value of different hays it was found that 3

steers fed 4,000 lbs. of oat hay lost 40 lbs. in 103 days. A similar lot fed a like

amount of Johnson-grass hay lost 50 lbs. while a lot fed practically the same amount

of wheat-hay gained 13 lbs.

The comparative value of different rations containing cotton seed, and cotton-seed

meal and hulls was studied with 5 lots of 5 steers each, the feeding period covering 120

days. The greatest gain, 690 lbs., was made by a lot fed a ration of cotton-seed meal

and hulls. The smallest gain, 455 lbs., was made by a lot fed raw cotton seed, shelled

corn, and sorghum hay. Data are also recorded regarding the dressed weight, the

percentage of fat in the carcass, and the loss of weight in shipping.

From statistics which are given the average cost of feed for wintering the station

cattle was $6.01 and sheep 65 cents.

Steer-feeding experiments, G. H. True, T. F. McCoxxell, and R. H. Forbes,

(Arizona Sta. Bui. 50, pp. 499-522, pis. 2).—Of the 4 tests reported on the compara-

tive value of alfalfa alone and supplemented by such coarse fodders as sorghum, the

first has been noted from another publication (E. S. R., 12, p. 1074).

In the second trial a lot of 2 two-year-old steers on alfalfa and alfalfa hay made an

average daily gain in 188 days of 1.58 lbs. per head. The gain made by a similar lot

fed wheat hay and cured sorghum in addition to green alfalfa and alfalfa hay was 1.50

lbs. per head per day, and by a lot fed some rolled barley in addition to alfalfa fresh

and cured, wheat hay, and cured sorghum 1.87 lbs.

The third test was made with 2 lots each containing 11 yearlings and covered

485 days. The lot fed principally alfalfa made an average daily gain of 1.21 lbs. per

head, and the lot fed a ration of sorghum hay, wheat hay, etc., in addition to alfalfa

1.26 lbs. In the fourth test, which covered 522 days, 4 steers fed alfalfa as a soiling

crop, hay or both, in the different periods, made an average daily gain in the whole

test of 1 lb. per head as compared with 0.98 lb. in the case of a lot fed alfalfa supple-
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e&ted principally by sorghum hay. Iii connection with ihi- tesi l lot of I Bteers

was kept on alfalfa pasturage to compare this method of feeding with the data

jjbtained by the use of alfalfa as a Boiling crop or hay. [n 618 days there was an

average daily gain on the alfalfa pasturage of L.01 lbs. per head. Fromthedata

Included in the bulletin the general conclusion was drawn thai the combination

rations containing alfalfa were aboul equal in feeding value to rations of fresh and

cured alfalfa.

In all cases the shrinkage when Bteers were dressed was taken into account, and

tin- conclusion was reached thai although the differences were small yet this factor

was slightly greater with the lots fed alfalfa combined with other materials than on

alfalfa alone.

"Sine' alfalfa, where conditions are favorable for its production, yields the mosl

uhinnlant and cheapesl Eoragegrown In the Southwest, the high percentageof protein

may be disregarded, although theoretically a carbohydrate feed, such as sorghum or

tain hay. Bhould be id with it to secure the re thorough utilization of the pro-

phi Of the alfalfa by the animal. In situations where alfalfa can not be produced to

Hvantage, as with scant water supply and on excessively alkaline soils, carbohy-

dratc rations may often be grown, especially of the sorghum class which in * bina-

tion with alfalfa give results about equal to those from the all-alfalfa ration. 8or-

ghum rations alone are undoubtedly inferior to alfalfa alone and in combination with

alfalfa yield greater gains than when fed alone.

"The quality of the meat from alfalfa-fed steers appears to be about. the same as

that from animals i^\ on the combined rations used. Animals, finished with barley

yielded meat of distinctly better quality, but the slight advance in price obtained did

Dot make return for the barley fed.

"Assuming the approximately average and representative character of the for-

ages used, the yields obtained, and the animals employed, the results of these

pperiments indicate that under southwestern conditions, where alfalfa may be fed

or pastured all or nearly all the year, this forage is the most abundant and the

cheapest feed available, giving as good gains of as good quality as can be economic-

ally produced."

Methods of steer feeding: Barn v. seed, T. I. Maths and A. K. Risseb < Penn-

moania Sta. Jtj>t. 1904, pp. 197-204).—Twelve steers fed in barns for its .lays made a

total gain of 2,760 lbs., while a similar lot fed like rations in sheds gained l\7l'4 lbs.

be test reported has been abstracted from another publication (E. S. K., 16, p. 398).

Digestion experiments with sheep, J. B. Lindsey et ai.. {Massachusetts Sta.

]{j>t. 1904, P)>- 45-77).—Continuing earlier work (E. S. R., 16, p. 395), a number of

SgeetioD experiments with sheep were ma. le, each covering a period of !4daysof

which the first 7 were regarded as preliminary. The different materials tested were

fed with meadow hay. the -digestibility of the special feeds being calculated in the

usual wav. A summary of the work follow-:

Coefficients of digestibility offeeding stuffs in experiments with sheep

Kind of feed.

Num-
ber of

Boy-bean fodder
Eureka silage corn fodder (green
Eureka silage corn fodder (dry) .

Apple pomace
English hay. young sheep
English hay, old sheep
Bibby's dairy cake
Dried molasses beel pulp
Blood meal
Medium green soy-bean meal
Hominy feed and chop

Dry
matter.

Per ct.

63.63
66.63
63.84
70.60
62.00
68. 66
69.96
84.5]

B9. 72

Pro-
tein.

/'/ / ct.

82. 96

67.02
57.04

12. 36
66.61
64.08
B4.00
91.61

62. 78

Fat.

Per ct.

65. 12

66.93
62. 13

IS. n
40. !'.»

16.37

92. 1

1

93.13
92. 52

Nitro- prnil,.

OSS? "-

Per ct.

77. 82

72. 1

1

63. B2

84.30
57. 88
64.14
81.16
91.08

82.24
-7. v,

Per ct.

38.90
60.26
71.56
67.31

52.96
60.87
16. 15

113.65

Ash.

Per ct.

21. Of

12.21

12.81

22. 1(

61.62

69. 61

32. Of
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The principal conclusions which were drawn follow:

Apparently owing to the characteristic hard-wood stems, the total dry matter of

soy-bean fodder seemed slightly less digestible than that of other legumes such as

clover, Canada field peas, and cowpeas. Apple pomace was found to be as digestible

as the better grades of corn silage. English hay was fairly digestible, and no great

variations were noted due to individual peculiarities, though on an average, young

sheep did not digest the material as thoroughly as old sheep.

In general the author considers that Bibby's dairy cake was only moderately

well digested, and possesses a nutritive value similar to standard wheat middlings.

Considerable difficulty was experienced in digesting the crude fiber, probably owing

to the fact that it was derived largely from cotton-seed hulls. The sheep ate dried

molasses-beet-pulp readily and digested it without trouble, and the author believes

that this material has a feeding value about 10 per cent less than corn meal.

Judging from the experimental data, the author considers that the protein of blood

meal is quite thoroughly utilized by farm animals. Soy-bean meal was on an aver-

age quite thoroughly digested, especially the protein and fat, its two most impor-

tant constituents. As compared with the average results for corn meal, hominy

feed, or chop gave somewhat lower coefficients of digestibility. "It has been

assumed hitherto that hominy was as digestible as corn meal; but in view of the

results obtained, this opinion is no longer tenable."

As regards the results obtained with Eureka corn fodder, the author considers

them very favorable as compared with those obtained by other experimenters with

other varieties of corn at a similar stage of growth. In general the dry fodder was

not as well digested as the green material. " This may be accounted for partly on

the ground that the sheep received the green fodder in September, after having been

at pasture all summer, while the dried material was fed in March, after they had

been in similar experiments for 6 months; and partly because previous experi-

ments have demonstrated that in case of very coarse fodders sheep digest the green

substance a little more thoroughly than the cured."

Effects of feeding- cotton-seed meal upon the health of animals, E. Fulmer

( Washington Sta. Bui. 67, pp. 28-42).—This contains a summary of the data recorded

by experiment station investigators on the effects of cotton-seed meal on the health of

animals, and deductions drawn from facts obtained in connection with the author's

investigations.

Of the 23 animals used in the tests with cotton seed at the Washington Station, only

one died. This pig weighed 131 lbs., and had consumed 47 lbs. of cotton-seed meal, a

quantity equal to 35.9 lbs. per 100 lbs. body weight. The feeding periods ranged

from 14 to 98 days in duration, and in no other case were functional disorders noted.

The amounts of cotton-seed meal eaten by the different pigs ranged from 7.7 to 154 lbs.

"The cool weather during the feeding period, the nature of the grain ration

(chopped barley, oats, or wheat), the abundance of succulent food fed, and the

opportunities for exercise, all doubtless had an influence upon the successful issue of

these experiments, regarded from the standpoint of the stockman.

Cotton food products in hog feeding-, R. R. Dixwiddie (Arkansas Sta. Bui. 85,

pp. 1-26).—Continuing the studies of cotton-seed products for pigs (E. S. R. , 15, p. 68),

11 tests were made in which cotton-seed meal or chopped cotton seed were fed with

different combinations of grain, cotton-hull bran, and cowpea hay; 2 in which crude

cotton-seed oil was fed with bran and corn, and 1 for purposes of comparison in which
the ration was composed of bran and shorts. The amounts of cotton seed eaten and
the gains in weight are recorded, as well as the weight of the liver and kidneys and
the melting point of the leaf lard and the body lard. The author's summary
follows:

"The toxicity or otherwise of cotton-seed meal for hogs, just as for cattle, is a ques-

tion of dosage. Small amounts may be fed indefinitely, larger quantities for a limited
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period only, without inducing t- »xi«- symptoms. The toxic allowance is determined

hy the amount per day ratherthan by the absolute amounl fed. Thirty pounds fed

in 30 days ma) cause fatal poisoning while amounts up to L50 lbs. in proper daily

allowance have been fed without harmful effects. In feeding cotton-seed meal to

pigs the daily allowance in general should be arrived al from the age and weight of

the animals.
'* For continuous feeding the following allowances appear to be well within the

danger limit: Pigs under 50 lbs., one-fourth pound per day. Pigs from 50 to 75 lbs.,

one-third pound per day. Pigs from 75 to LOO Lbs., 0.4 lb. per day. Pigs from Km
to L50 lbs., one-half pound per day. If fed a full grain allowance, the dosage may

be obtained by properly proportioning the cotton-seed meal to the other components

of the ration, namely, l to 5, 6, 7. or 8, according to the stage of growth. When
pigs obtain part of their feed by grazing a proportion of I to \ or 1 to 5 can be fed by

diminishing the grain allowance. A meal ration containing cotton-seed meal Bhould

also contain at leastan equal amounl of win 'at bran to supply bulk. For the remainder,

born appears to be the only choice.

•'In a ration for hogs cotton-seed meal can only be used as an adjunct and corrector

for a basal corn ration, and this is obtained by the proportions mentioned. At the

price prevailing and likely to prevail for cotton-seed meal it is doubtful if Larger

amounts could be economically fed even independent of the toxic effecl of the f I.

[n the amount prescribed above cotton-seed meal can be fed indefinitely as to the

time just as any other feed. With the same breed of pigs a ration of cotton-seed

meal, bran, and corn in various proportions has made quicker and more profitable

gains than bran and corn alone, and this at all stages of growth.

"Cotton-seed meal has not been found to exert any specially harmful influences on

breeding stock independent of its general toxic effects. Cotton seed (chopped),

although eaten at first reluctantly and always with some waste, seemed so to supple-

ment or economize the corn ration, with which it was fed, that a relatively cheap pro-

duction of pork was produced by its use. i Based on one test only.
|

It would seem

that on account of its cheapness to the southern fanner it might, if iv<\ carefully, be

utilized in pork growing. The daily allowance should beabout the same as for cot-

ton-seed meal and the feeding done in such a way that this allowance could not be

exceed,. d. Cotton seed and corn make prohahly the best combination, about l to 6

or more if on full feed, or 1 to '>, 4, or 5 if on short allowance of grain.

" Where hogs are allowed free access to cotton seed they will likely poison them-

seUes ufileee freely supplied with other food, in which case the amount eaten may
not be sufficient to cause poisoning. We have had no experience with cotton seed

rotted, roasted, -teamed, or otherwise treated, hut helieve the harmful influence to

beabout the same in character and degree as in cotton-seed meal, being Located in

tin- kernel or 'meat.
-

( 'ot ton-seed hulls are not toxic for hours, and hence probably

not for cattle either. They are only available for hog feed when ground into a ' bran,'

and at the price charged this •cotton-hull bran' is unprofitable. 'Cotton-seed i<-^<\

'

should also he avoided as a hog iiH-<\.

••('rude cotton oil when fed apart from the kernels has not occasioned symptoms
such as we found in cotton-seed meal poisoning, although in the quantities ir>\ it seemed

load harmfully, giving rise to unthriftiness and possibly even death. These condi-

tions may Ke the effect of an overoleaginous ration or of a special toxin. Our trials

have not yet decided this matter.

"The economy or profit to the southern planter of feeding cotton seed or cotton-

seed meal to hoL's is a subject worthy of mote extensive investigation than it ha- yet

received, such investigations being made along the lines suggested in this report.

Guided by these suggestions as to rations, the prospect is favorable, hut feeding in

Ignorance or indifference of these will only result in loss. The idea that cotton-food

VM77—No. 3—05 6
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products can ever take the place of corn in pork production in the South may well

be abandoned. They can not replace but may prove valuable adjuncts to corn or

any other starchy or carbohydrate food which may be found available in the South

for hog feeding. The conditions here are not the same as in cattle feeding where the

hulls are available for roughage."

The tests reported in the author's opinion do not afford much opportunity for

judging of the nature of poisoning due to cotton seed. In so far as can be judged

from the data obtained, he considers that cases of overfeeding with cotton seed or

cotton-seed meal induce "congestion of the eliminative organs (liver or kidneys),

followed by one of three conditions, according to the degree of overfeeding, namely:
" (a) Progressive engorgement with impairment of function leading to acute drop-

sical effusion into the various serous cavities and death within two months or less.

This is the most acute form.

" (b) Primary engorgement as above followed by degenerative changes, fatty and

atrophic in the liver, sclerotic and atrophic in the kidneys, with progressive loss of

function.

"(c) Congestion of less degree which the organs become more or less habituated

to and in which only slight and temporary symptoms develop and no marked organic

changes are found.

"(d) Long-continued feeding on cotton-seed meal in the safe doses prescribed

above has given rise to no gross organic changes in liver, kidneys, or other organs

discoverable on slaughter. No fault has been found by the butcher purchasing our

animals as to the quality of the flesh or fat. Prolonged feeding on cotton-food prod-

ucts has been found to greatly heighten the melting point of the lard."

Experiments with hogs, E. R. Lloyd (Mississippi Sta. Rpt. 1904. pp. 12,13).—
In a study of the value of alfalfa pasturage without grain, 14 pigs 2 months old

gained only 33 lbs. in 37 days on 1.33 acres of alfalfa, indicating that without addi-

tional food alfalfa is " about a maintenance ration for growing pigs." When all the

ripe sorghum which would be eaten up clean was fed, in addition to corn equal to

1.4 per cent of the weight of the pigs, the ration was found a little more than suffi-

cient for maintenance.

Fourteen young pigs, running with their dams, pastured on 1.66 acres of cowpeas,

made an average daily gain of 1 lb. for a period of 23 days. In a study of the

gains made by pigs fed grain, as compared with those following steers and fed a small

amount of grain in addition, it was found that 7 pigs fed grain in a pen made a total

gain of 299 lbs. in 54 days, requiring 4.7 lbs. of grain per pound of gain, at a cost of

4.88 cts. per pound. The gain made by a similar lot following steers was 262 lbs.

In addition to what they could gather, these pigs required 1.3 lbs. of grain per pound

of gain at a cost of 1.15 cts. per pound.

Feeding- pig's on skim milk and pasture, J. S. Moore (Mississippi Sta, Rpt. 1904,

pp. 22, 23).—The comparative value of oats and vetch, alfalfa, and sorghum as green

feed was studied with pigs in consecutive periods of 31, 132, and 31 days, the test

being supplemented by a period of 45 days on skim milk and corn. Some corn was

fed with the oats and vetch and with the sorghum.

The greatest gain, 0.9 lb. per head per day, was noted on oats and vetch and the

smallest, 0.03 lb. per day, on sorghum. On skim milk and corn the average daily

gain wras 0.8 lb. per head. Considering the test as a whole, the cost of a pound of

gain ranged from 1.44 cts. on-alfalfa pasturage to 25 cts. on sorghum.

The horse, I. P. Roberts (New York and London: The MacmillanCo., 1905, pp. A'Z+
401, figs. 97).—In this handbook a history is given of the domesticated breeds of

horses in America, chapters on breeding, judging, and educating the horse; the care

of horses, stables, sanitation, and paddocks; the line of draft, weight of horses, width

of wagon tires, and related questions.
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In the appendix me ait ides mi The Breeding of I lorses in Canada for \ rmj Use,

hv ,l. I .. Rutherford; Computing Rations for Farm Animal-, by J. L. Stone; a regis-

ter of the live Btock registry associations with the names of the secretaries or editors;

ami a summary of statistical data of the number and value of horses in the United

States as shown by the last census. A. detailed index adds to the value of the vol-

umm which, as a whole, embodies the results of many years of experiment and close

pbservation, and will prove of value in < nection with the work of agricultural col-

leges, as well as of interest to general readers.

Blomo feed for horses, J. B. Lindsey and P. II. Smith (Massachusetts Sta. Rpt.

1904, pp. 88-9S).— As shown by the percentage composition, which is given, of dried

Blomo feed (a mixture of ground cornstalks, or some similar material, with dried

Blood and refuse molasses l, ii contains more protein and decidedly less tat and starchy

mat. aial than cither oats or corn.

When this material was fed with corn and hay in place of oats to 4 horses, the

weight of the animals varied slightly from week to week, hut they remained in g 1

condition a in i performed the amount of work required. In a second trial, 6 quarts of

Blomo feed was compared with a like amount of oats, the remainder of the ration being

Bade up of 6 quarts of cracked corn and as much hay as seemed needed. On the

lomo u-ry\ the I horses used made a total gain of 75 pounds in 6 weeks, and a like

lumber on oats of 55 pounds. The work varied from day to day, and the authors

find it impossible to say that one ration *rave hotter results than the other.

"It can simply he stated that the horses ate the Blomo ration readily, kepi in ur
1

condition, and did satisfactory work during the trial. Considerable of the Blomo
spoiled on being kept during the warm weather, and it will be necessary for the

manufacturers to reduce the moisture content in order to overcome this difficulty. . . .

No injurious effect was noted from feeding a considerable quantity of Blomoasa
component of the daily ration during a period of 7 months. The horses kept in

pod condition and did satisfactory work. Owing to a misunderstanding, whereby

the Blomo and oats were fed measure for measure instead of weight for weight, it was

not possible to directly compare the feeding value of these two feeds."

Digestion experiments with sheep gave the following coefficients of digestibility

for Blomo feed: Dry matter, 66.7; protein, 02.7; fat, 15.M; nitrogen-five extract, 70.0;

rude fiber, 61.4, and ash, 31.4 per cent. It "contained noticeably less digestible

matter than coin or oats, and at the prices usually prevailing the nutritive matter it

contains must be regarded as decidedly expensive."

Poultry experiments, W. P. Brooks, F. \l. Chdrch, and S. P>. Haskki.i. (Massa-

chusetts Sta. Rpt. 1904, />/> 153-156).—When wheat and corn supplemented by animal

meal were compared for egg production it was found that in the winter period, Feb-

ruary .", to March 17. the average egg production on wheat was 4.'!. .">.". e'_r '_r - and on

emu 38.33 eggs per 100 hens. For the summer period, May 17 to September .">o. the

jtverage daily egg production per 100 hens was 10. 1 eggs on wheat and 20.66 eggs per

day on corn. The cost of food per egg in the winter period on the w heat ration was

• I'd i ct. and in the summer period L657cts.; similar values for corn were 0.505 ct.

and 1.315 cts.

When w heat and corn supplemented by milk albumin and corn oil were compared,
the average egg producti n wheal in the winter period was io.:;:; eggs per day per

100 hens, and on corn 43.25. Similar values for the summer period were on wheat
.'>1 and on corn :;o.l7. The cost of food per egg for the t vg> periods on wheat was 0.547

and 1.341 cts., and on corn 0.392 ct. and 0.918 ct.

When wheat and rice were compared, milk albumin being used a- a sourceof ani-

mal food in both rations, the average daily egg production per LOO hens on wheat in

the winter period was 38.13 and on rice 40. 7-"). For the summer period, the corre-

sponding values were 22.5 and .'50.17 eggs, respectively. For wheat the cost of feed

per egg in the two periods was 0.698 ct. and L59 cts. and for rice L. 186 and 2.379 cts.,
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respectively. The author states that rice, which contains very little fat, was selected

in order to secure data regarding the importance of this constituent in the ration of

laying hens.

"The ration including rice this year as last has given one of the most satisfactory

egg products obtained. The high cost of this food at the present time seems to pre-

clude its becoming a question of much practical importance whether rice is well or

ill suited as a food for egg production. . . .

'

' The large egg product where rice is prominent among the foods used seems to

indicate that fat is less important than has been judged as the result of some of our

earlier experiments. Among the various grains, cleaned rice, as put upon our mar-

kets, contains least fiber, and rice is known to be the mo3t digestible of all the grains.

It is perhaps these peculiarities of this grain which account for its apparent good

effect on the egg product. '

'

Poultry report for 1904 {North Dakota Sta. Rpt. 1904, pt. 1, pip. 169, 170).—Briei

statements are made regarding the number of poultry kept at the station farm, the

eggs laid, stock on hand, etc.

A hatching- experiment, W. F. Brittin (Eel. Poultry Jour., 12 {1905), Xo. 2, j>.

231 ).—The author tested the effects of rations with and without oyster shells on the

fertility of eggs hatched in incubators. In his opinion the results show that eggs

laid by hens fed no oyster shells hatched about 20 per cent more chicks than the

fertile eggs laid by the hens fed oyster shells. Apparently too much lime hardened

the egg shells and prevented good hatches.

DAIRY FARMING—DAIRYING.

Feeding trials with cows, J. L. Hills ( Vermont Sta. Rpt. 1904, pp- 462-511, 547-

584).—Feeding experiments conducted on the same general plan as in previous years

(E. S. R., 16, p. 1109) were designed to test the efficiency of a 2-lb. grain ration

for cows, to determine the feeding value of dried molasses-beet-pulp, India wheat

meal, and hominy feed, and to secure further data on the experimental error involved

in feeding trials. The trials extended over 25 weeks and included 53 cows, the indi-

vidual tests lasting 5 weeks and including from 4 to 14 cows each.

Grain rations of 2, 4, and 8 lbs. were again compared, the results showing an

increase in the yield of milk of 8 per cent when the 4-lb. ration replaced the 2-lb.

ration, and of 14 per cent when the 8-lb. ration was fed. It is estimated that when
the 2 lbs. of grain was fed instead of 4 lbs. the saving in cost of feed was $4.02 and

the loss in butter not made was 81.28, and that when 2 lbs. of grain was fed instead

of 8 lbs. the saving in cost of feed was $7.57 and the loss of butter was $3.02. Taking

into account the value of the skim milk and manure, the figures in the first instance

become $4.02 and $3.33, respectively, and in the second instance $7.57 and $7.09.

The results in opposition to those obtained last year are therefore favorable to the

restricted grain ration. "The writer's judgment, notwithstanding this outcome,

does not approve a grain ration so very restricted in its nature."

Dried molasses-beet-pulp was compared with wheat bran, with which, pound for

pound of dry matter, it was found to be equivalent in feeding value. A similar

comparison was also made with corn silage with like results.

India wheat meal, produced locally from the seed of Fagopyrum tartaricum, was

compared with wheat bran and a mixture of cotton-seed meal and linseed meal.

When fed in small quantities the India wheat meal was considered a fair substitute,

pound for pound, for these 2 feeds.

Hominy feed in comparative tests was found equal in value for milk production to

wheat bran, but inferior to gluten meal and a mixture of cotton-seed meal and linseed

meal. At market prices the hominy feed was not so economical as the gluten and

cotton-seed and linseed meals.
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When 6 to 8 animals are used in feeding trials by the alternation method there is

believed t<> be practically no experimental error.

A comparison of feeding- trial methods, .1. I.. Hills Vermont Sta. !>'/>t. 7904,

pp. 511-528).- -This gives tin- results of the fourth test of the 2 methods of conducting

feeding trials designated tin- "simple alternation system" and tin- "combined con-

tinuous and alternation system,*' the same conclusion being reached a- in previous

years that the alternation system is the better of the two. While it ie not considered

likely that material change in this position will result from future trial-, it i- never-

theless the intention to accumulate additional 'lata on this subject.

Record of the station herd for 1903-4, .1. I.. Hills
I Vermont si,,. /;/,/. 1904, /'/'

. . Records of 51 cows for t he year are reported. Some of the average results

are ;i- follow-:

Yield of milk 5,018 lbs., fat content 5.07 per cent, total >olids L4.42 per cent,

yield of butter 296.8 lbs., cosl of f 1 sjx. n. and proceeds from -ale of butter,

B9.05. Records of the herd for li) years have now been obtained, ami the com-
mencement of an attempt to digesl this mass of data ha- been made which, it is

hoped, may he reported upon in the near future.

Report of dairy department, J. S. M n: ( Mississippi Sta. /!/>/. 1904, PP- 16

Records of i' .Jersey cows and ofr> native or grade cows for I year are reported. T'ne

average yield of milk of the Jersey cows was 4.!»<r_' lbs. for the year, and of the other

cows 3,904 lbs. The average cosi of producing I lb. of butter in the former case was

ST.48 cts. and in the latter 1 1.9 cts.

In an experiment lasting -4 week- 1 COWS were turned on native pasture ami 4 were

put on a 3-acre field of hairy vetch. The cows on vetch pasture received in addition

cotton—eed hulls and meal, while the other cows received hay, cotton-s 1 hulls and

meal, and wheat hran in addition to the native pasture. The cows fed hairy vetch

produced in the 4 weeks 272 lbs. more milk than the other cow.-. Allowing market

values for the feeds consumed and the milk produced, a difference of $15.44 was cred-

ited to the .'! acres of hairy vetch. The yield of vetch seed was apparently not

decreased hy the grazing.

Forage and soiling- experiments, 1903, G. C. Watson and T. 1. Mai i:- Penn-

sylvania Sta. Rpt. mo.}, j>\>. 170-172, 174-182).—Ten forage crops were grown during

the season and fed to 5 cows, the work being in continuation of experiments pre-

viously reported (E. S. R., 15, p. 998). The authors summarize the results obtained

as follow-:

"(1) of the various crops grown alfalfa produced the largest yield of air-dry sub-

ance per acre. As a green forage this crop was quite satisfactory. The cows ate il

with considerable relish, and everything considered it proved amosl satisfactory

oiling crop. Wherever alfalfa can be grown successfully il is to be recommended
for Boiling purposes.

"(2) Flat peas produced next to the largesl yield of dry matter and also next to

the largest yield of total protein. This plant when well established gives a large

yield of forage that is rich in protein, but as a soiling crop for dairy cows il is not to

he specially recommended for several reasons. It requires two or three years to

become well established. It is not relished by cattle and it may impart to the milk

an undesirable flavor when not cautiously in\.

"(3) Corn ranks third in a production of air-dry substance, and i- one of the best

and cheapest of soiling crops. The most serious objection to this crop is due to the

fact that its period of maturing is so late in the season that it can not be profitably

fed in the fresh condition except in the latter part of the Beason.

"(4) Sorghum and cowpeas produced a large yield of nitrogenous and palatable

tood. This combination proved most satisfactory in all respect-. The cows ate it

readily, and from the feeder's standpoint very few objections were noted.



286 EXPERIMENT STATION RECORD.

"(5) Rye is praised as a soiling crop on account of its rapid growth early in the

season. A mistake is often made in cutting this crop too late in the season. Cutting

should be commenced before the rye heads out. After heads are formed it rapidly

becomes woody and unfit as a soiling crop. Under ordinary conditions it can not be

fed very long after heading out without causing a decrease in the flow of milk.

"(6) Soja beans and cowpeas produced a fair yield of dry matter per acre and

proved quite satisfactory as soiling crops. From the trials made at the station with

these two crops, cowpeas are preferred to the beans. The vines are less woody and

from the feeder's standpoint are preferred.

"There seems to be quite a marked difference between the different varieties of

soja beans. Some varieties mature very much earlier than others. As both soja

beans and cowpeas #re hot-weather plants and thrive best in warm countries the

early maturing varieties should be sown.

"(7) Where Canada field peas grow well they make a most excellent forage crop

when sown with oats. It is essential to have the sowing made early in the spring in

order to secure a good germination. If the seeding is made late in the spring the

peas should be sown somewhat deeper than the oats. This crop produced a good

yield and proved to be a most excellent soiling crop. It has the advantage of some

other crops of being readily converted into good hay if more is raised than is needed

for soiling purposes.

"(8) Rape is not to be commended as a soiling crop. Cattle do not eat it well and

in some instances it is said to have imparted an objectionable flavor to the milk. It

is not so early as some other crops and neither is it as good."

The feeding- value of apple pomace, J. B. Lindsey (Massachusetts Sta. JRpt. 1904,

pp. 85-87).—The average composition of 2 samples of apple pomace is reported as

follows: Water 80.80 per cent, protein 0.98, fat 1.09, nitrogen-free extract 13. 38, crude

fiber 3.09, ash 0.67. The average coefficients of digestibility as determined in 6 trials

are as follows: Dry matter 71.5, fat 45.3, nitrogen-free extract 84.4, crude fiber 64.4,

ash 48.7. Apple pomace is therefore believed to approach corn silage in feeding value.

From 15 to 30 lbs. of apple pomace have been fed daily to dairy animals at the

station with satisfactory results. When fed in a balanced ration it is estimated that

4 lbs. of apple pomace is equivalent to 1 lb. of good hay. Feeders are cautioned

against feeding too large quantities of apple pomace at first. "Judging from all the

data available, it is believed that farmers living in the vicinity of cider mills will find

it good economy to utilize the pomace as a food for their dairy stock."

A milking" machine that promises to be a success, H. H. Lyon (Hoard's Dairy-

man, 36 (1905), No. 33, p. 855).—The author describes briefly and comments favor-

ably upon the use of the Burrell machine.

The composition of cow's milk obtained at one milking- from the different

quarters of the udder, R. Hanne (Milchw. Zentbl, 1 (1905), Xo. 8, pp. 356-363).—

In these experiments with 15 cows the yield of milk from the different quarters of

the udder varied greatly. In general the hind quarters yielded more than the fore

and the right half more than the left. Marked differences were observed in the

composition of the milk from the different quarters at the same milking, and these

variations were not constant for any cow in successive milkings.

Investigations on the influence upon milk production of food fat and
other food constituents when added to scanty rations, A. Morgen, C. Beger,

and G. Fingerling (Landw. Vers. Stat, 62 (1905), No. 4-5, pp. 251-386).—This

series of experiments, conducted with 8 sheep and 1 goat, is in continuation of simi-

lar work previously noted (E. S. R., 16, p. 696). The basal ration fed in the present

experiments was normal as regards nutritive ratio but restricted in quantity. In

some of the experiments the quantity of fat in the basal ration wras also deficient.

The food constituent particularly studied as an addition to this ration was fat, though

more attention was paid to carbohydrates and protein than in the earlier work.
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When fed under these conditions the addition of fat and of protein had always a

very favorable influence on milk production, though in an essentially different man-

ner, the f I fat being considered as exerting a specific influence on the formation

of milk fat, while the protein showed no such specific action. The addition of car-

bohydrates was without influence <>n either the total yield of milk or the production

of milk fat. The additional quantity of f I fat increased the refractometer number
of the milk fat. Protein and carbohydrates showed no such influence. The varia-

tions in the live weight of the animals due to the supplementary food- was unimpor-

tant and warranted no definite conclusions.

While not able to prove thai protein and carbohydrates have no Bpecific influence

in the production of milk fat, the authors believe from the results obtained in their

investigations to date thai food fat in quantities appropriate to the individual is espe-

cially suited to the formation of milk fat and, perhaps up to a certain limit, can not

be generally replaced 1>\ the other food constituent-. The reliability of the method

employed in making corrections for the decreased production of the animal- in suc-

cessive periods is also discussed.

The chemistry of cow's milk, L. L. Van Si.vki: {Arch. Ped., ?2 1906 . No. .',

pp. 509-622) .—This discussion is based largely upon data obtained by the experiment

stations in the United States.

"The knowledge thus furnished impresses one with the following facts: First,

analyses of milk, either averages or individual, furnish little real information unless

we know something of the history of the samples. Second, analyses made in other

countries may have little or n<> value when applied to milk produced in the CJnited

States. Third, any statement of so-called average composition of milk is misleading,

because normal cow's milk varies so much in composition, while many averages that

have been published are entirely misleadiug and thoroughly absurd."

The author considers the nature and amounts of the different constituents in milk,

and suggests that in modifying milk for the use of infants and invalids the only way
that is really safe is to ascertain the actual content of fat and proteids in the milk to

be used for this purpose, rather than to take any average statement of composition as

a basis f( >r such modification.

On the origin of lactose, ('. Porcheb {Compt. Rend. Acad. Sci. [Paris], 141(1905),

No. 1, pp. 73-7o).—In continuing his studies on the physiology of the mammary
gland I

E. S. R., 16, p. 192), the author made use of 4 <:oats and 1 cow in full lacta-

tion, removing the mammary gland in each instance. The results are in accord with

those previously obtained, and indicate that the transformation of glucose into lactose

is an intramammary function.

The detection and interpretation of the presence of ammonia in milk, A.

Trillat and Bauton
I

.1/'/'. Inst. Pasteur, 19
I 1905), No. 8, pp. 494-502).—As applied

to milk the nitrogen iodid test for ammonia, previously noted
I
E. B. R., 17, p. L13 . is

made preferably as follows:

Ten rr. of milk is placed in a test tube and treated with 10 vr. of a 10 percent

solution of iodin trichlorid. The filtrate is neutralized carefully by the addition of

lime water, when in the presence of ammonia a Mack precipitate of nitrogen iodid

Boluble in an excess of the reagent is formed. A.ccording to the authors, as small a

quantity of ammonia as 1 in 100,000 may be detected in this way and approximate

quantitative determinations made coloriinetricallv.

The milk of healthy cows was not found to give this reaction. The authors then

investigated the conditions under which ammonia may be present in milk. Milk

Inoculated with sour milk and with typhoid, coli, anthrax, tubercle, and cholera

germs did not show the presence of ammonia during 72 hours. On the contrary,

milk inoculated with Micrococcus ureas, Tyrothrix tenuis, T. filiformis, Bacillus T'of

Flugge, sewage, and putrefying materials responded after some hours to the test.

So also did pure milk diluted with It) per cent of water from the Seine River.
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While the absence of ammonia is therefore no proof of the purity of a sample, its

presence must be considered as an indication that the milk has been watered or

otherwise contaminated, and this method of examination therefore becomes of

importance from the standpoint of hygiene.

Are nitrates eliminated by the mammary gland? M. Henseval and G. Mullie

(Rev. (u'n. Lait, 4 (190.5), No. 22, pp. 512-5 18).—The presence of nitrates in milk is

usually accepted as an indication of watering.

In endeavoring to ascertain if nitrates are ever excreted in milk, the authors have

carried on experiments since 1903 with 20 cows, most of which were diseased. The

results with only 1 cow are reported in this preliminary note. This animal, which

was affected with actinomycosis, was given potassium nitrate, and the milk obtained

showed often, though not uniformly, the characteristic reaction of nitrates.

The fat of top milks, J. W. England and C. H. La Wall (Jour. Amer. Med.

Assoc, 45 (1905), No. 13, pp. 893, 894).—Fat determinations by the Leffmann and

Beam method were made of the layer of cream in certified, guaranteed, and ordinary

bottled milk as sold by 8 or 9 dairies in Philadelphia. It is stated that marked

differences were found in the fat content of the cream from pint bottles as compared

with quart bottles, and for that reason pint bottles should never be used in obtaining

top milk for modification in infant feeding.

Biological and biochemical studies of milk, C. J. Koning (Milchw. Zentbl., 1

(1905), Nos. 7, pp. 289-305; 8, pp. 338-356) .—The studies here reported in continua-

tion of previous work (E. S. P., 16, p. 817) deal with the acidity of milk. Among
the conclusions reached are the following:

In market milk there is no definite relation between the number of bacteria and the

degree of acidity. The loss of carbon dioxid, through which the acidity is reduced,

is not replaced during the bactericidal stage by the production of lactic acid. Not

until the degree of acidity has passed a certain limit is there a definite relation

between the production of acid and the multiplication of lactic-acid bacteria. If,

however, sterilized milk is inoculated with lactic-acid bacteria there is a definite

relation between the acidity and the bacterial content.

Infection from the air of the stable is of great influence in the souring of milk.

It is not possible to draw conclusions as to the age of a sample of milk from the

increase in acidity in a certain time at a definite temperature. In some investiga-

tions in Holland the morning's milk contained more bacteria than the evening's

milk. Prompt cooling lengthens the bactericidal phase and delays the decomposi-

tion of the milk. Cleanliness in milking and low temperatures in keeping milk are

essential in delaying souring.

Any particular brand of commercial culture for the ripening of cream was not

found to be uniform in chemical composition, and many of the bacteria were found

to be dead or incapable of growth.

Does centrifug-ing- lessen the number of bacteria in milk ? S. A. Severin

(Centbl. Bait, [etc.], 2. AM., 14 (1905), No. 18-20, pp. 605-615).—Counts were made

of the number of bacteria in samples of milk taken immediately before and after

(1) ordinary centrifugal separatiou, (2) separation with the centrifuge protected with

sterilized cotton to prevent entrance of bacteria from the air, and (3) before and

after centrifuging or shaking in closed bottles. The interval between the taking of

samples was about 15 minutes.

The number of colonies developing on agar and gelatin plates was increased to a

marked extent by all three methods of treatment. Contamination from the air dur-

ing separation or shaking was therefore excluded as a cause of this increase. The
explanation offered by Dunbar and Kister that groups or clumps of bacteria which

develop as single colonies in the first instance appear as a greater number of colonies

on the second series of plates is not accepted by the author, who suggests instead that
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the natural process of vegetative division is hastened by the mechanical action, bo

that bacteria about to become separated are torn apart sooner than would ordinarily

occur.

On the effect of heat on cow's milk, < ). Jensen and E. Plattneb (Ann. Agr.

Wuisge, 6(1905), No. 6, pp. 905 988; Rev. Gin. Lait, ', (1906), Nos. 16, pp. S61

/;, pp. 888-897; 18, pp. U9-484).—Samples of mixed milk were heated momentarily

or for periods of 5, b~>, •".<>. or 60 minutes, or 5 hours, at temperatures ranging from

BO to 140° ('.. and subjected to chemical examination.

The albumin was partly coagulated at 60° when the heating was prolonged for 5

hours, though the greater pari was not precipitated below a temperature of 70 75 .

Ill the albumin was coagulated by heating at 77.5° for 1 hour. 80 for ' hour, or 90

|»r 5 minutes. Momentary boiling, provided the milk was brought rapidly to the

boiling point and promptly cooled, left traces of albumin in solution.

The casein was coagulated by heating for 30 minutes at 130° or for 5 minutes at

140°. By heating at the latter temperature for 30 minutes a fourth of the casein was

transformed into soluble oitrogenous substances nonprecipitable by acetic arid.

Changes in the casein, however, occurred at lower temperatures and contributed in

producing the browning usually ascribed solely to a caramelization of the lactose.

The degree of acidity was at first reduced by heating on account of the expulsion

carbon dioxid, but at higtier temperatures it was increased, which was believed to

he due to the decomposition of the casein and the formation of acids rather than to

changes in the lactose. The cooked taste was believed to be closely associated with

the changes produced in the albumin.

Btorch's paraphenylenediamin test gave negative results when applied to milk

heated momentarily at 80°, 5 minutes at 75°, 30 minutes at 72.5°, or 5 hours at 70 .

The total destruction of the superoxydase, upon which this test depends, occurred,

perefore, sooner than the complete coagulation of the albumin. In general Storch's

reaction ceased precisely at the point where the cooked taste manifested itself.

Heating increased the time required for the coagulation of milk by rennet grad-

ually up to the point of minimum acidity, at which stage the time required forcoag-

ulation increased very abruptly and then remained constant until the heating was

sufficient to cause a browning of the casein, when a further marked increase in the

time of coagulation was observed. The first of these two critical stages was reached

hy momentary boiling or by heating for 5 minutes at 80°, 1 hour at 77.5°, or5 hours

at 70°, and the second by heating for 5 minutes at IL'0 or 30 minutes at 110°.

To determine the cause of this delayed coagulation the ant hois added milk enzyme

in the form of separator slime and also lactalhuinin to heated milk without affecting

ft any marked extent the time required for coagulation. The main alterations in

kated milk affecting its coagulation with rennet and o.ccurring at the two stages

mentioned are, therefore, believed to be due to changes in the casein molecule. The
minor changes as regards coagulation brought about previous to the first critical stage

fee considered as due to the expulsion of carbon dioxid and probably also to the

destruction of natural rennet in the milk and in some cases to the precipitation of

lime salts.

The lactose as determined polarimetrically showed a marked reduction as a result

of heating above 120°. Gravimetric determinations, however, did uot show this

reduction. The fat globules showed fusion only when the milk was heated above

120 for short intervals or at 70° for 5 hours.

From the above and other results obtained in these investigations, the authors

conclude that in order to preserve the properties of raw milk, which is especially

desirable in infant feeding, the heating should not be continued for several hours at

P° nor exceed for a single instant 70°. The temperature should not exceed that

iry for destroying pathogenic bacteria, more particularly the tubercle bacillus,
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for which heating for 20 minutes at 60° has been found by T. Smith and 5 minutes

at 65° by Bang and Stribolt sufficient when proper precautions are observed. The
home pasteurization of milk for infant feeding is recommended.

Experimental investigations on the sterilization of milk with hydrogen
peroxid, with special reference to the method of Budde, M. Lukin (Centbl.

Ball, [etc.], 2. AM., 15 {1905), Nos. 1, pp. 20-32; 4-6, pp. 165-174).—-The literature

of hydrogen peroxid as a milk preservative is reviewed, and extended experiments

are reported, from the results of which the author draws in substance the following

conclusions:

Milk can be sterilized by the addition of hydrogen peroxid. In neutral or in

weakly alkaline solutions the bactericidal action of hydrogen peroxid is much greater

than in acid solutions. Commercial hydrogen peroxid always contains hydrochloric

acid, and for that reason such preparations should be neutralized, preferably just

before using.

The temperature exerts a great influence on the bactericidal action of hydrogen

peroxid, the lower the temperature the weaker the action. Quantitative investiga-

tions have shown that for the sterilization of milk at room temperature a much
greater quantity of hydrogen peroxid is required than at incubator temperature.

The author's experiments have shown that the temperature of 52° C. recommended

by Budde is still more favorable, the quantity required for sterilization being at this

temperature reduced to a minimum.

The number of bacteria in the milk is of importance in sterilization by hydrogen

peroxid. At room and incubator temperatures the quantity required increases with

the bacterial content. At 52° this relation is no longer so noticeable.

For the sterilization of milk at the lower temperatures a relatively large quantity

of hydrogen peroxid is required—in the author's experiments 0.07 to 1.5 per cent,

corresponding to 24.5 to 600 cc. of the 3 per cent solution per liter. This method is

not practical, as the milk so treated is too greatly diluted and can not be consumed

on account of its disagreeable taste.

The Budde method—addition of hydrogen peroxid with simultaneous heating of

the milk to 52°—is practical for both fresh and market milk. The author's results

confirm those of Budde that 0.036 per cent or 12 cc. of the 3 per cent solution per

liter is sufficient, except when the bacterial content is very high, when 0.05 per cent

is required. Hay and coli bacilli and streptococci added to milk in large numbers

are completely destroyed by treatment with 0.036 per cent at 52°.

Milk treated by the Budde method contains small quantities of hydrogen peroxid,

which is recognizable by taste. The complete removal of the hydrogen peroxid

from the milk is desirable from both hygienic and practical standpoints. The

author's experiments with blood serum, fibrin, meat, and egg albumin along this

line have not given satisfactory results.

The author also presents in conclusion a summary of the principal advantages and

disadvantages of the Budde method.

Investigations on the preservation of milk with formalin, H. de Rothschild

and L. Netter {Rev. Hyg. et Med. Infant., 4 {1905), No. 4, pp. 334-352) .—The authors

review the literature of this subject and present the results of experiments with dogs

having gastric fistulas. In the proportion of 1:10,000, as recommended by von

Behring, formalin is not believed to destroy pathogenic bacteria or prevent the devel-

opment of all saprophytic species, while it lessens the digestibility of the casein.

In the experiments here reported the digestion of milk treated with formalin in

the proportion of 1:2,000 was slower and less complete than that of ordinary milk,

while in the proportion of 1:5,000 no differences were appreciable. One of the ani-

mals consumed daily for 6 weeks about 500 cc. of milk preserved with formalin in

the proportion of 1:2,000 and gained considerable in weight. It is believed to be
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erroneous to conclude from these fa^ orable results with animal- thai formalin is harm-

less when consumed by human beings, more particularly infants.

The ripening- of Hartz cheese, ('. II. Eckles and O. K\u\ Centbl. Bakt. [rtc.],

,.'. Abt., i '/ \ 1905), No. .' .' .'•./'/'' A chemical and bacteriological study was

made of the ripening of this small sour milk cheese. ( iontrary to generally accepted

views, tin- ripening process was found to be unlike that occurring in sofi ch< i

In the outer portion of the cheese the acidity decreased very rapidly from 2.57 to

0.23 per cent, while in tin- renter it decreased quite gradually for L5 days, being then

reduced only to L.26 percent. Of the total nitrogen in ripe Hartz cheese 86.2 per

cent was in the form of albumoses and peptones, 6.7 amids, 3.5 ammonia, and 3.6

per cent was insoluble, showing a much greatei percentage of water-soluble proteids

than in Camemberl and other kinds of cheese, analyses of which are given for

purposes of comparison.

The bacteriological investigations showed thai yeast as well as ( u'dium are concerned

in the process of ripening.

Micro-organisms in the cheese industry, P. Maze [Ann. Inst. Pasteur, 19

. No. 8, />/>. 481-493) .—Tins, the third article of a series on this subject, deals

with the changes broughl aboul in the casein of cheese by the action of bacteria and

fungi, a number of theoretical and practical conclusions being drawn from the

discussion.

Condensed milk, C. D. Holley [North DakotaSta. Rpt. 1904, pt.2,pp. 181-191). -

Information is given regarding the growth of the condensed milk industry and

processes of manufacture, together with the results of a number of analyses of differenl

brands of condensed milk and cream. The conclusions based upon the author's

observations follow:

"The evaporated creams are not evaporated creams, hut simply unsweetened con-

densed milks. There is a marked lack of uniformity in the composition of unsweet-

ened condensed milks and a tendency to fall below the United States's standards.

The sweetened condensed milks are of standard quality and very nearly standard

weight. The unsweetened condensed milks were short weighl in all cases with a

minimum weight of 11.7 oz. and an average of 12.6 <>/."

Some observations on milk powder, < ). Jensen I Rev. <>>'n. Lait, 4 [1905 . No.

/.;. ////. 588-54$).— Brief notes are given on the Eatmakerand Ekenberg process* -

making milk powder, ami an analysis of a milk powder made in Switzerland is

reported. A liter prepared from 134 gm. of this powder was within the limits of

normal milk in composition except as regards soda, which was in excess, due to the

addition of the alkali in the process of manufacture.

VETERINARY MEDICINE.

Fungi parasitic on man and animals, I". Gueguen [Les champignons parasites

dePJiommi <t desanimaux. Paris: A. Joanin a- Co., 1904, pp- XVII 299, pis. i.J
).
—

Thi- volume contains a monographic account of all fungi known to he parasitic on

man ami animals, with especial reference to tin- pathogenic action of the-e fungi.

The material is treated in a systematic manner according to the position of the fungi

Concerned. Fungi parasitic on man and animals are found in the groups Myxomy-
cetes, < >omycetes. Basidiomycetes, Ascomycetes, and Mucedinese. Detailed and clas-

sified bibliographies are presented at the end of each group of fungi discussed.

Abstracts of work done in the laboratory of veterinary physiology and
pharmacology, I, P. A. Fish bi \i .

|
Ithaca: .V. )'. SUxU Vet. Col., 1904, rr- 58, figs.

19).—This is the firs! of a series in which it is proposed to publish abstracts of scien-

tific articles written by the department of veterinary physiology and pharmacology

of the New York State Veterinary College.
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In the present number an account is given of the use of Echinacea in veterinary

practice; the digestive action of bile in some domestic animals; calcium sulphid in

the treatment of poll evil and fistulous withers, and the effects of certain drugs upon

the blood pressure and cardiac inhibition in the horse. The last-named article has

already been abstracted from another source (E. S. R., 15, pp. 118, 119).

In the treatment of poll evil and fistulous withers with calcium sulphid it was

found that doses larger than 10 or 15 grains daily tended to increase the discharge and

hinder the healing process. A convenient method of administering this drug is in

gelatin capsules, and in general no good results can be obtained without a standard

quality of the drug.

Annual report veterinary department of station, J. C. Robert (Mississippi Sta.

Rpt. 1904, p- 26).—In vaccinating 305 pure-bred cattle against Texas fever 12, or about

4 per cent, were lost. Several of the animals, however, were too old for successful

vaccination. Blackleg vaccine has been distributed with beneficial results.

Treatment of four anemic diseases in domesticated animals by means of

artificial hemoglobin, Evers {Berlin. Tierarztl. Wchnschr., 1905, No. 11, pp. 201-

205).—The author has carried on a number of experiments with artificial hemo-

globin, also known as Damholid, in the treatment of Texas fever, lung-worm disease

of sheep, anemia in dogs, and perverted appetite in cattle.

The author has treated 74 cattle for Texas fever by means of hemoglobin with a

loss of only 2 animals. In 1904, 31 cattle were treated and all recovered, although 8

of this number were in a hopeless condition before treatment. Similarly satisfactory

results were obtained in the treatment of other anemic diseases. The author

believes that artificial hemoglobin gives the same beneficial effects when adminis-

tered by way of the mouth as when inoculated subcutaneously or intravenously.

Administration by way of the mouth was therefore preferred when the expense was

not too great.

The classification and nomenclature of diseases known under the name
actinomycosis, J. Lignieres and G. Spitz (Bui. Soc. Cent. Med. Yet., 82 (1905), Xo.

4, pp. 64-93).—From a study of the organisms obtained in different forms of acti-

nomycosis, with reference to their morphology, biology, and pathogenic properties,

the author comes to the conclusion that there are 3 groups of organisms causing 3

distinct diseases which are commonly referred to under the name actinomycosis.

The first group is Actinomyces bovis, also known as Streptothrix (Actinomyces. This

organism produces the ordinary typical form of actinomycosis in cattle. The second

group includes Streptothrix Israeli, S. spitzi, and the species of Streptothrix studied

by Doyen. This organism does not produce infection when inoculated intrave-

nously. Positive results, however, are always obtained after subcutaneous inoculation

of cattle, sheep, hogs, dogs, rabbits, and various experimental animals.

Actinobacillosis constitutes the third group and is due to actinobacillus. The cul-

tural peculiarities of this organism are described in considerable detail. The bacillus

causes serious infection in nearly all species of animals after intravenous inoculation.

Subcutaneous inoculation also causes the formation of abscesses in dogs, rabbits,

horses, and other animals.

The biology of the micro-organism of actinomycosis, J. H. Wright (Jour.

Med. Research, 13 (1905), Xo. 4, pp. 349-404, pis. 10).—The literature relating to

actinomycosis is critically discussed in connection with a bibliography of 109 titles.

The author's experiments were made with actinomyces from 13 human and 2

bovine cases. Particular attention was given to a study of the morphology of the

micro-organism under various conditions and on different culture media. In inocu-

lation experiments rabbits and guinea pigs were used for the purpose of comparing

the effects of bovine and human actinomyces. The results of these inoculations were

not constant. Some races of the micro-organism produced relatively extensive lesions,

while in other cases the effects were much less pronounced.
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An elaborate discussion La presented of the biology of actinomyces. As a resull of

|he author's study it was found thai actinomyces grows well only in agar and bouillon

cultures and in the incubator. It is essentially anaerobic and does qoI form spores.

In cultures the colonies are smaller in character than those \\ hich are obtained from

Ejtinomycosis. The author concludes thai there is bu1 one species of actinomyces,

Eioe Q0 essential difference was found between differenl races of the organism

Obtained from human and bovine Bources.

Increasing the virulence of human tubercle bacillus up to that of the

bovine form, D. A. de Jong (Centbl. Bakt. {etc.'], t. Abt.
t
Orig., 88 (1905), Nos. ?,

hp. 146-168; •>'./</'• 954-264,figs. /•">• -Some of the recenl literature relating to this

lubjecl is critically discussed.

The author carried on a number of experiments for the purpose of determining

whether it was possible to increase the virulence of human tubercle bacillus so as to

[qual that of the bovine form. During the experiments reported in the article il

bas found that the degree of virulence ordinarily possessed by the bovine tubercle

bacillus was reached by the lnnnan tubercle bacillus after passage through 2 goats, I

calf, and 2 guinea pigs.

At the end of this period, the race of bacilli, which at the beginning was of com-

baratively low virulence had bee e exceedingly virulent, and was capable of destroy-

bg laboratory animals with generalized tuberculosis as quickly as the mos1 virulenl

cultures obtained directly from cattle.

Experimental transmission of tuberculosis from man to cattle, A. Eber

[Ztschr. meisch >'. Milchhyg., U (1905), No. 7, pp. 19S-204,pl- /).—In the experiments

reported in this paper, the author made use of tuberculous material obtained from 5

children which showed tuberculous alterations in the alimentary tract and mesenteric

Bands.

For the purpose of comparing the virulence of this material with bovine tubercle

bacilli, virus was taken from 4 cattle which after slaughter showed evidence of infec-

tion with pearl disease. Detailed notes are given on the inoculation experiments

carried out with this material. The tuberculous material obtained from children

ras inoculated into calves 8 to 12 weeks old either directly or after a preliminary

passage through guinea pigs.

As a result of these experiments it was found that the virus t litis employed was

very virulent for 2 calves, moderately virulent for 2 other calves, and slightly viru-

lent for the other :;. The virus obtained from cattle *vas inoculated into 5 young

cattle from 12 weeks to 2 years old. This material proved very virulenl for 1 animal,

moderately virulenl for 2. and only slightly virulent for the other 2. The author

interpret the results of his experiments as indicating that a difference between

human and bovine tubercle bacilli can not be successfully maintained.

The pathogenesis of tuberculosis, II. Vallee (Compt. li>n<J. Soc. BioL [Paris'],

)S8(1905), No. 18, pp. 568, 569).—In the experiments reported in this paper 4 calves

were allowed u> -uck a CO* affected with tuberculous manmiitis at 2 times at inter-

vals of 48 hours. The quantity of milk taken at each time by each calf was about 150

|m. Subsequently the calves obtained all their nourishment from healthy cows or

from sterilized milk.

At the end of :» week- they were tested and all reacted to tuberculin. Three of

the calves on post-mortem examination showed pronounced affection of the mesen-

teric glands With tuberculosis. In nO case was the spleen or liver affected. This

BXperimenl is interpreted as indicating that calves may become readily infected with

tuberculosis through tin- alimentary tract.

The frequency of tuberculous affection of the lymphatic glands of the

muscles in food animals, Strob (Ztschr. Fleisch u. Milchhyg., /•<
| 1905), No. 5, />/>.

I.i7-14l).—The author's observations were confined largely t<> the lymphatic glands

of the musculature, in a restricted sense including the prescapular, axillary, knee fold,
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and popliteal glands. The percentage of infection of these glands is shown in tabular

form, from which it appears that in cases of tuberculosis the prescapular glands are

affected in 26 per cent of cattle, 40 per cent of cows, and 52 per cent of hogs. Similar

variations were observed with regard to the other glands. Observations on the

various cases studied indicate that mammary tuberculosis in cows occurs in 1.74 per

cent of cases.

Treatment of bovine tuberculosis by means of the serum of Cuguillere,

V. Faure {Prog. Yet., n. ser., 18 (1905), Xo. 1, pp. 7-14)-—According to the author's

experience, bovine tuberculosis sufficiently well advanced to be recognized clinically,

may be cured by treatment with the serum of Cuguillere. Cures effected by this

method were tested by means of tuberculin and by subsequent microscopic exami-

nation of the old tuberculous lesions. These tubercles were found to be nonvirulent.

Protective inoculation of cattle against tuberculosis according- to von
Behring, Lorenz (Ztschr. Thiermed., 9 (1905), Xos. 1, pp. 1-22; 2, pp. IS1-144).—In
order to obtain as extensive and reliable data as possible concerning results of vac-

cination experiments thus far carried out a circular letter of instructions was sent to

15 official veterinarians in different parts of Germany. The data thus obtained are

presented in a tabular form. Attention is called to the fact that while cattle immu-
nized against tuberculosis according to the system of von Behring may subsequently

react to tuberculin, this fact was known to von Behring and has been referred to by

him in his publications on this subject,

The resisting power to bovine tuberculosis of two cows previously treated

with tubercle bacilli of different origin, A. Eber (Ztschr. Thiermed., 9 (1905), Xo.

2, pp. 81-130).—Details connected with the vaccination of cattle against tuberculosis

according to the von Behring system are outlined.

As the result of a thorough study of 2 cows treated in this manner it was found

that the subcutaneous injection of 1 gm. of tuberculous material from bovine origin

produced a swelling the size of a hen's egg at the point of inoculation in the immu-
nized animal. The animal was slaughtered 6| months after inoculation, and at this

time merely traces of the infection were discovered. In a nonimmunized animal

inoculated at the same time and in the same manner much more extensive swelling

took place, followed later by the inflammation of the prescapular lymphatic glands,

fever, and other evidence of tuberculosis.

Similar results were obtained when immunized and nonimmunized cattle were

inoculated with 2 gm. of tubercle bacilli of bovine origin. The resisting power of

the immunized animal was much greater.

The reaction curve of tubercle bacilli from different sources in bouillon con-

taining different amounts ofglycerin, T. Smith (Jour. Med. Research, 13 (1905), Xo.

4, pp. 405-408)

.

—The author had already shown that in glycerin bouillon bovine tuber-

cle bacilli change the reaction from acid to alkaline, while similar cultures contain-

ing human tubercle bacilli do not become alkaline. In the experiments reported in

the present paper it was found that in glycerin-free bouillon growth was quite feeble

or absent, while with the addition of glycerin growth became more vigorous, reach-

ing a maximum when the bouillon contained 1 per cent glycerin.

The study of the tolerance of cattle for tuberculin, L. Stubbe and G. Mullie
{Ann. Med. Yet., 54 (1905), Xo. 4, pp. 198-205).—Statistical data are given regarding

the reaction to tuberculin in 578 cattle. In this number 20 showed a reaction within

2 hours, 68 within 4 hours, 135 within 6 hours, while only 23 failed to react after 18

hours. The reaction began within 12 hours in 441 out of 578 cases. The author

believes as a result of his observations that the reaction to tuberculin ordinarily

takes place within a shorter period than has usually been named by investigators

of this subject.

The diseases of the mammary gland of the domestic animals, P. Leblanc,
trans, by J. A. Nunn (London: BaUliere, Tindall & Cox, 1904, pp. XII+111, figst
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,52)._Thr anatomical structure of the mammary gland of various domesticated ani-

mals is discussed andanaccounl is presented of the physiology of secretion. The

diseases to which the mammary gland is Bubjecl are discussed under the general

heads of injuries, acute mastitis, chronic mastitis, and malignant tumors. The

injuries studied by the author include contusions, wounds, abrasions, calculi, obstruc-

tion^ etc. The chronic forms of mastitis discussed by the author are those due to

Bfcreptococci, botryomycosis, actinomycosis, tuberculosis, etc.

Milk fever and the new treatment of Schmidt and Evers, \'\a i;o\\y
I
Rt v.

y;t.
\
Toulouse], SO I 1905), No. ?, pp. 81-88).—The author describes in considerable

detail 6 cases of milk fever which were treated by means of air. Asa rule, the air

teas pumped into the four quarters of the udder until this organ was in a tense con-

dition. The result in all cases was very satisfactory. The author believes thai the

rapid amelioration in these cases, after treatment with air an. 1 other successful meth-

ods, is not due entirely to the elimination or neutralization of the toxins which pre-

sumably cause the disease.

East coast fever, Jabvis | Natal Agr. Jour, and Min. Rec, 8 I 1905 I, No. .\ pp. 188-

f4£)._In the author's opinion the only remedy which has given satisfactory results

in the control of African coasl fever is dipping in an arsenical solution. Instances

are cited where the ticks were nearly all destroyed as the result of dippingand with-

out excessive expense. On one farm the disease was apparently eradicated by thor-

ough dipping of all cattle. The arsenical solution did not appear to injure the cattle

seriously.

Methods adopted in dealing with east coast fever, S.JB. Woollatt (Natal.

Agr. Jour, and Min. Eec, 8 {1905), No. 2, pp. 178-188).—The symptoms and patho-

logical anatomy of this disease are described in considerable detail, strict quaran-

tine measures have been adopted in controling the disease, and in some instances

cattle have been moved to high grazing ground for the purpose of getting them

beyond the reach of infection. This method is of doubtful value, however, since the

jfeease has been known to prevail in altitudes of 5,000 ft.

Some points to be considered in connection with Rhodesian redwater,

S. Stockman {Jour. Compar. Path, and Tker., 18 {1905), No. l. pp. 6^72).—Immu-

nity toward this disease is not well understood. The contusion of opinion which

prevails regarding this matter may be partly due to the fact that the African coasl

fever has frequently been mistaken for ordinary Texas fever.

It is not absolutely certain that cattle of a truly indigenous race are born immune.

It appears certain that the disease is spread by ticks which haw uA upon the viru-

lent hi I of affected animals. If such cattle pass alonga road it may readily become

infected, and susceptible cattle must subsequently he kepi away from such roads until

the infection is destroyed.

Tests of substances for tick destruction, ('. P. Lounsbur* [Agr. Jour. <'<i}><

Good Hope, 26 I
1905 I, No. 3, pp. 387-895).—During the year L904 a number of expe-

riments were made in the continuation of an investigation of insecticides for ticks.

In previous years arsenite of soda with or without the addition of soap was found

to he a cheap ami efficient remedy for the destruction of ticks. In subsequent tests

Stockholm tarwas added to arsenical dips, hut this increased the cost of the dip con-

siderably. Stockholm tar has the advantage of being a good dressing for wounds

and of itself is an insecticide of considerable value. The comparative test was made

between simple arsenic dips ami arsenical solutions containing tar. A tar-arsenic-

soap dip was also tested as a tick destroyer.

The last-named dip proved no more efficient than simple solutions of arsenite of

soda, although the latter dip contained slightly less arsenic. Arsenical sprays were

found not to harm any of the cattle which were used in these tests. The frequent

dipping of sheep in arsenical preparations, however, causes considerable injury to

the sheep, and unless great care is exercised a heavy mortality.
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Serum treatment for infectious diarrhea of calves, P. Heurgren (Svensk

Vet. TidsJcr., 10 {1905), No. 1, pp. 30-3$).—The author made use of Jensen's polyva-

lent serum in tin- treatment of 10 calves for the prevention of diarrhea. The disease

had appeared in 20 calves on the same estate before this method of vaccination was

adopted. All of the treated calves appeared to be rendered immune, since no case

developed among them. *

Sorghum poisoning-, W. R. Perkins (Mississippi Sta. Rpt. 1904, pp. 35, 36).—

Hydrocyanic acid was found in the stomach of a cow which died suddenly, and in

sorghum from the held where she had grazed. The only plat of sorghum found to

contain traces of the acid had made the most luxuriant growth.

Poisoning of cattle from Ranunculus sceleratus, Honscher (Ztschr. Veter-

inark., 17 (1905), No. 3, pp. 107, 108).—Cattle fed on wild hay containing Ranunculus

sceleratus were seriously affected. In a herd of 25 cows, 4 showed evidence of great

cerebral excitement and spasms. Two died and exhibited considerable irritation of

the gastric mucous membrane.

The occurrence of filaria embryos in horses and cattle, A. E. Ten Broeke

( Tijdschr. Veeartsenijh, 32 (1905), No. 6, pp. 255-257).—In horses infested with filaria

the appetite was very poor, but the pulse and respiration were almost normal.

Edematous swellings were observed in 2 cases. Fowler's solution was administered

in large doses without favorable results. Death took place after a few days. Similar

results were had in attempts to treat cattle.

Surra and the differentiation of trypanosomiases, A. Laveran and F. Mesnil

(Compt. Rend. Acad. Sci. [Paris], 140 (1905), No. 13, pp. 831-836).—As a result of the

study of these diseases the authors recognized several forms occurring in different

countries. It appears that there are 3 recognizable forms of surra distinguished by

their virulence and occurring in India, Mauritius, and Mbori. The methods which

have proved efficacious in the hands of the authors in the differentiation of trypano-

somiases may be used in distinguishing these forms of surra.

The tsetse-fly disease and immunization of domesticated animals, E.

Martini (Ztschr. Ilyg. u. Infectionskrank.,50 (1905), No. 1, pp. 1-96, pis. -2, figs. 17).—
The morphology and biology of the trypanosome of tsetse-fly disease is discussed in

great detail in connection with a series of experiments carried out by the author.

Numerous tests were made in passing the trypanosomes through various animals

by means of inoculation. As a result of these experiments it was found that 2 races

of blood parasites of this disease may be recognized according to their different viru-

lence. One race proved to be fatal for the horse, ass, dog, cat, hog, goat, rabbit,

etc., after subcutaneous, intraperitoneal, or intravenous inoculation.

Evidence was obtained that horses may carry the blood parasites for years and
remain in good health. Some difference of opinion prevails, however, regarding the

nature of this apparent immunity and its duration. A healthy animal carrying

blood parasites of low virulence may not be immune, however, to blood parasites of

another race.

Report on dourine in different breeds of equines, A. Lingard
(
Calcutta: Supt.

Govt. Printing, India, 1905, pp. V 84 NCIX, ph. 16).—In this volume the author

presents an elaborate account of his experiments on dourine in India, together with

an account of vesicular exanthema and piroplasmosis which in certain cases occurred

as complications.

The volume includes a general discussion on the nature of dourine, clinical notes

on a large number of spontaneous and inoculation cases, the period of incubation,

eruption of plaques, the biology of the blood parasite, symptoms, diagnosis and course

of the disease, and susceptibility of different animals. It was found that whenever
a cutaneous plaque appears during the course of the disease the pathogenic trypan-

osoma is present at that point in one or more of its developmental forms.
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The blood parasite persists in the plaques as long as edema is to be observed. The
developmental forms of tin- organism are also found in the cerebro-spinal fluid, vagi-

nal mueus, and semen. In a number of cases a mild vesicular exanthema occurred

an a complication of dourine and gave rise to a high fever and emaciation in acute

cases, with occasional death.

The experimental diagnosis of glanders, <i. Mazzini and A. \<i zzi ( Gior. /.'.

fioc. ed. Area,/. ]',/. ftal., 54 {1905), Nos. i. pp. '<-'>: '. />/> 96-38).—Asa result of the

authors' study of glanders and the various methods of diagnosing this disease, it is

concluded that negative results obtained from the inoculation of guinea pigs, with

the mucus of suspected animals, does not permit of drawing the conclusion that the

bone in question is not affected with glanders. It was found during these experi-

ments that glycerin exercises a considerable antiseptic action upon the glanders

bacillus.

The differential diagnostic value of glanders agglutination in the impor-

tant internal diseases of the horse, K. LanosbI MonaUih. I'm Li. TierJieilk., 16 1 1905 I,

No. 6, pp. 841-254).—Tim author's observations were made on loo horse-, some of

which were healthy while others were affected with various disease- such as pneu-

monia, contagious coryza, hemoglobinuria, anthrax, tetanus, influenza, pseudo-

Leukemia, glanders, etc

Careful tests were made to determine the agglutinative power of the sera of all

these cases toward the glanders bacillus. Results of these tests are presented in a

table from which it appears that the agglutinative power of healthy horses or horses

affected with diseases other than glanders is never greater than 1:500, while the

agglutinative ratio of serum from glanderous horses varies from 1:2,000 to 1 : 5,000.

The author concludes, therefore, that the method of agglutination is perfectly

reliable in the diagnosis of glanders. The literature of this subject is discussed in

connection with a short bibliography.

Post-mortem diagnosis of glanders, Breton and Cheneau (Rec. Med. V&t., 88

{190~>), No. 8, i>i>. $1-83).—As a result of a study of the pathological lesions observed

in glanders the conclusion is reached that judgment should not be pronounced too

rashly if, in the examination of the lung of a horse, nodular lesions are found which

resemble those of glanders. If the anterior portion of the respiratory tract is free

from ulcers or old cicatrices, it is necessary to resort to microscopic study in order to

determine the specific nature of the organisms concerned.

The prophylaxis of glanders, J. McFadykax {Jour. Compar. Path, and Ther.,

is {1905), No. 1. pp. 28-80).—In this article the author reviews the present statu- of

glanders in London, with notes on the extent of the disease, methods of dissemina-

tion, and suitable prophylactic measures.

Existing regulations are considered somewhat defective for the reason that the value

of mallein is not recognized and that horses exposed to infection are not watched in

a sufficiently careful manner. Attention is called to the fact that during the last 12

years from 800 to 2,000 glanderous horses have been.annually slaughtered by knaek-

tisin London. Not a single case of infection among man has occurred in these

establishments. This is considered as indicating that the blood and meat of glander-

ous horses seldom carry infection.

Mallein as a curative .agent in the treatment of glanders, T. E. Cabboli

| West. Vet., l {190.5), No. :. pp. 9,10).—The author's experience with glanders was

had in the Philippine Islands, where glanders prevailed extensively at the time when

the observations were made. Mallein was tested in a large number of horses and it

was found that the temperature reaction took place up to the fourth or fifth injection.

In some cases the third temperature reaction was higher than the second. In these

tests mallein proved to be a reliable diagnostic agent but no improvement was noted

9177—No. 3—05 7
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in any case as the result of its use and no evidence was obtained that it has a curative

effect.

The internal administration of formaldehyde by intravenous injection,

H. Lomas ( Vet. Rec, 17 {1905), No. 866, pp. 498, 499).—Formaldehyde was used in

intravenous injections in the treatment of 3 cases of morbus maculosus in horses.

In 2 of these cases the dose was 1 dr. in 20 dr. of distilled water, while in the third

case the same dose was given in 5 dr. of distilled water. The results were perfectly

satisfactory in all 3 cases, 2 of which the author did not expect to recover.

Vaccination for swine erysipelas, Schnitki (Berlin. Tierdrztl. Wchnschr., 1905,

No. 10, pp. 189, 190).—During the year L904 the author vaccinated nearly 6,000 swine

for the purpose of protecting them against swine erysipelas. The method adopted

was that of simultaneous injection of serum and cultures indifferent parts of the

body. Nearly 4,000 of the hogs received a second injection of virus. No case of

swine erysipelas developed as the result of vaccination and only a few cases were

observed in the vaccinated herds as the result of subsequent infection.

The histological diagnosis ofrabies, F. Abba and A. Bormans (Ann. Inst. Pasteur,

19 (1905), No. 1, pp. 49-61, pi. 1).—The literature relating to rabies is discussed in

connection with a short bibliography. Particularattention is given to the statements

of Negri regarding the discovery of the pathogenic organism of rabies. Contrary to

the claims of Negri the authors found that the medulla oblongata contains as viru-

lent a virus as is to be found in Amnion's horn. Osmic acid was found to be per-

fectly reliable in the diagnosis of glanders in one-half of the cases if applied within

24 hours after death.

The symptoms and prevention of experimental rabies, D. Koxradi (CentU.

Bakt. [etc.], 1. Abt., Orig., 38 (1905), No. 2, pp. 194-199).—In the experiments

reported in this paper rabbits were inoculated in the legs and face and subsequently

subjected to various forms of treatment.

In general the incubation period varied between 174 and 570 days. The great

length of the incubation period was apparently due to the small quantity of virus

used in inoculation. The author concludes from his experiments that infection may
be prevented by local antiseptic treatment. Such local treatment must follow within

12 minutes if inoculation was made in the legs and within 3" minutes if the virus is

inoculated into the face. It appears that rabies may recur like other infectious

diseases.

Antirabies serum, A. Marie (Ann. Inst. Pasteur, 19 (1905), No. 1, pp. 1-8).—It

has been observed that when suitable quantities of serum obtained from vaccinated

mammals and an emulsion of rabies virus are mixed the 2 substances neutralize each

other.

The author carried out a number of experiments for the purpose of testing this

process more accurately and for obtaining data concerning the application of the

method in the treatment of rabies. It was found during these experiments that the

serum obtained from vaccinated animals is not active toward the virus of rabies

except after a long preliminary treatment, The serum of untreated mammals
appears not to have any power of neutralizing fixed rabies virus. There is no such

power to be observed even in the serum of birds, wmich are naturally immune to the

disease.

The action of the neutralizing serum when obtained is specific, but in many cases

is confined within very narrow limits. The specific substance combines with the

virus of rabies.

Infection and immunity in fowl cholera, E. Weil (Arch. Hyg., 52 (1905), No.

3-4, pp. 412-432).—Attention is called to the many failures which have been experi-

enced by different investigators in devising a successful scheme of vaccination against

fowl cholera.
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The bacillus of the disease multiplies with such great rapidity thai death results

within a >\\<<\\ time unless the growth of the bacteria is checked, [n the author's

experiments rabbits were used for producing an exudate which was later used in

vaccination. It was found that uhm the bacilli of fowl cholera in bouillon cultures

were inoculated into the pleural cavity of rabbits, death took place within 5 to 8

hours. The quantity of exudate produced In the pleural cavity varies greatly in the

different case- but, as a rule, is greatesi when small quantities of bacteria an

lor inoculation.

In one rabbit, which received 1 drop of a bouillon culture. 27 cc. of exudate was

produced in the thoracic cavity. The great rapidity of multiplication of bacteria is

apparent from the fact that death may resull inside of 5 hours. The exudate pro-

duced in the manner just described in rabbits was round to he exceedingly virulent

for experimental animals. The exudate was sterilized and used in vaccination

experiments with rabbits, chickens, and pigeons. It was found possible to immunize
all these animal- againsl the most virulent cultures of fowl cholera bacilli. Even

pigeons, which are normally very susceptible to this organism, were immunized by

:: injections of sterilized exudate from rabbits.

Immunization of rabbits against fowl cholera, .1.
(

'. Delfino Centbl. Bdkt.

[./c], I. Abt., Orig., 38 (1905), No. .',
\>i>. 931, 932).—In the author's experiments

Ligniere's vaccine was used.

The protective treatment included 2 inoculations with an interval of LO days.

Within 10 days after the second inoculation the animal appeared to be perfectly

immune. The author concludes that Ligniere's method of vaccination againsl septi-

cemia of birds in rabbits produces a permanent immunity which is capable o

ing enormous quantities of virulent cultures.

RURAL ENGINEERING.

Irrigation investigations on the North Platte River in 1904, B. P. Flem-

ing | Wyoming Sta. Bui. 66, pp. 24, figs. 4).—These investigations included measure-

ments of the duty of water and on the loss fr canals by Beepage in the Mitchell

district on the North Platte near the Wyoming-Nebraska line.

•• \- measured at the headgate, the amount of water used on a sandy soil contain-

ing gypsum is about 5.2 acre-feet per acre, when the acreage actually watered is con-

sidered and not the acreage assessed. For an open, sandy soil the amount used is

much greater, being about 11.9 acre-feet per acre. These figures are from canals

irrigating lands upon which alfalfa is the crop most generally grown.

•A- measured on an individual farm, alfalfa requires about 4.5 acre-feel per acre

and native hay about 3, the land upon which both were grown having considerable,

though not excessive, slope and consi>tin.Lr largely of sand and urypsmn.
"• For a canal with one or more canals above it the <_rain in now, due to seepage

from the canals above, may exceed considerably the loss from itself. Fora high-

line canal, in which the alignment is good, gullies are crossed by one hank on the

lower side, and the soil sandy, with gypsum, the average loss to he expected may he

about l.i' per cent of the flow per mile, or o. lo cubic foot per second per 10,000 square

feet of wetted perimeter."

Memoranda of plans for irrigation investigations
| Utah Sta. Circ. i />/> 91,

fgs. : |.—This circular contains detailed instructions and regulations for the guidance,

during the whole growing season, of all connected with the cooperative in

tions to be carried on in Utah during 1905. These include plat and pot experiments

relative to the effects upon various crops of different total depths of water applied in

irrigation, different times of irrigation, and different systems of cultivation.
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A crosscut excavating- machine for drainag-e ditches (Engin. News, 54 (1905),

No. 10, p. 250, fig. 1 ).—This is an illustrated description of a new type of self-propelling

excavator, with the peculiarity that the cutting is done by buckets moving trans-

versely to the line of the canal, on a steel guide frame or template of such shape and

proportions that the buckets give at once the desired finished shape to the bank of

the canal.

"With a ditch 16 ft, wide on the bottom, and 6 ft. deep, having side slopes of 1 to

1, the machine frequently cut 180 lin. ft. in less than ten hours, the machine being

subject to ordinary delays. This is equivalent to between 800 and 900 cu. yds., and

was accomplished with the consumption of not more than a ton of coal. This

machine weighed 30 tons and had a vertical boiler and a 20 H. P. engine with cyl-

inders 7 by 10 ins., operating two buckets of If cu. yds. capacity. The only labor

required comprised the engineman and fireman on the machine, and one man with

team to attend to the laying of the track. . . .

"Among the advantages claimed for this new machine are a reduction in power

and labor as compared with a dipper dredge of the same capacity, while the banks

are left with the proper slope and in better condition to prevent slides and to give

the full capacity of flow for the channel."

Contribution to the biochemistry of sewaga purifiation: The bacteriolysis

of peptones and nitrates, S. DeM. Gage (Technol. Quart., 18 (1905), No. 1, pp.

5-39).—This article reviews the literature of the subject of the biochemistry of sew-

age purification, giving a bibliography containing 113 references, and reports experi-

mental data obtained in investigations made at the Lawrence Experiment Station on

the processes of ammonification, denitrification, nitrate production, a reduction of

nitrates to ammonia, distribution of ammonifying and denitrifying bacteria in sewage

and sewage effluents, and on the relation of peptonization to other biochemical

functions.

Studies were made of the behavior of 30 pure cultures of bacteria common in

sewage and sewage effluents in two solutions (1) 0.1 per cent Witte's peptone solution

containing about 14 parts of organic nitrogen per 100,000, and (2) 0.1 per cent of

Witte's peptone in distilled water, diluted to three different strengths at different

periods of the investigation, and containing nitrogen as potassium nitrate equivalent

to 2.7, 6, and 22.5 parts per 100,000. The methods of chemical analysis used are

described.

Summarizing the results, the author states that the problem of sewage purification

is mainly a question of the bacteria which transform (render innocuous) the nitrog-

enous matter.

"From the results obtained in this study it becomes possible to state definitely that

bacteria common in sewage purification are able to produce ammonia from organic

matter, to reduce nitrates to nitrites, to ammonia, and probably to elementary nitro-

gen, to liberate nitrogen from solutions of organic matter either with or without the

presence of nitrates or their reduction products, and also to fix atmospheric nitrogen

under the same conditions—all of which reactions have been noted by other

observers, but about which there has been more or less controversy.

"Many sewage bacteria probably also produce the lower oxids of nitrogen as

reduction products of nitrates, which oxids may play an important part in the fur-

ther decomposition of the organic matter in solution, either through catalytic action

or by direct chemical reaction. Furthermore, certain of these bacteria may perhaps

produce an oxid, or at least a compound of nitrogen intermediate between nitrates

and nitrites, which has apparently not been noted hitherto.

"The amount of ammonia produced by the different cultures has ranged from

none to 18 parts per 100,000, and the rate of ammonification has varied considerably,

some of the cultures reacting as early as the fourth day, while other cultures, which
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eventually reacted strongly, did not begin to ammonify until after periods of 10 to

14 days. Similar phenomena have been noted with regard to the reaction of the

cultures on nitrate-."

The behavior of the different cultures was very variable both as regards rate of

action and character and proportions of the reduction products.

"Regarding the distribution of ammonifying and denitrifying bacteria in sewage

and the effluents from sewage filters, based on a Btudy of the biochemical functions

of over 300 representative cultures from a variety of samples, it may be said thai a

majority of the bacteria from these Bources, which are determinable by the ordinary

plate methods, using gelatin as a culture medium, reduce nitrate- and decompose
peptone into ammonia, although these two functions are not always present in the

same species. By the use of quantitative tests tor the a unt of liquefaction pro-

duced in gelatin by over 150 of these cultures, we have hern able to determine

approximately the relation between the peptonizing power, or power to liquefy

insoluble organic matter, and the ammonifying and denitrifying powers of

bacteria.

"We find that while many nonliquefying bacteria are able to reduce nitrate- or

to ammonify peptone or to do both, and many liquefying bacteria do nol possess

these functions, nevertheless, in a large majority of cases, the possession of the first

function means possession of one and usually both of the last two functions, and the

average amount of change produced in the nitrogenous matter in solution is much
greater with peptonizing bacteria than with those which are unable to liquefy gela-

tin. Furthermore, an increase in the liquefying power appears, a- a rule, to be

correlated with increased ability to reduce nitrate- and to ammonify peptone."

Contribution to the biochemistry of sewage purification; the bacteriolysis

of peptones and nitrates, s. DeM. Gage {Jour. Amer. Chem. Soc.
t

. No. i.

pp. 827S6S).—Substantially the same article as that noted above.

The effect of water on rock powders, A. S. Cushmam I U. S. Dept. Agr.. Bur.

Chem. Bui. 92, pp. //'. pis. 4)-—A discussion of this subject, based upon some

studies in the Division of Tests of the Bureau of Chemistry on the cementing value

of various rock samples when ground wet and dry and on the color reaction with

phenolphthalein of the wet-ground material, as well as upon the work of other

investigators along the same line. The conclusions reached are as follow-:

"(1) The effect of wet grinding is to increase the binding power or cementing

value of rock powders, and there are indications that the addition of small amounts

of suitable electrolytes to the water will still further increase the action.

"(2) When water comes in contact with most rock powders immediate reactions

take place, which are to a certain extent analogous to those which take place with

cement and powdered glass.

"(3) These reactions are Bhown by the alkalinity indicated by phenolphthalein,

hut this alkalinity is to a great degree inhibited if the solid particles are filtered out.

" (4) The microscope reveals an accumulation of amorphous material of a gummy
appearance largely associated with the surface- of the crystalline particle- as the

action of water proceeds.

Evidence is given to show that the l>asi<- ions sel free associate themselves

to a certain degree with the solid particles, leading to a concentration of the acid

ions in the clear solution.

" (6) It is shown that the behavior of rock powders after being acted on by water

is similar to that of coagulated colloids artificially prepared in the laboratory, and

that the formation of colloids upon the surfaces of the particle- would account for

the increased binding power under the action of wet grinding. The word ' pectoid
'

is recommended to describe the condition of the particle- as being more appropriate

to the connection in which it is used than the word- 'colloid" or 'hydrogel.'
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"
(7) The absorption of the bases known to take place when certain clays are

treated with dilute salt solutions is explained by means of the colloid theory, as is

also their increase of binding power under the action of water and certain solutions.

"(8) The possibility of rendering the potash contained in rocks available as a

fertilizer is suggested."

The construction of silos, W. J. Fkaser i Illinois Sta. Bui. 102, pp. 41, Jigs. 34).—

This bulletin discusses the location, form, proportions, and capacity of silos, and

gives a complete account of the cost and construction of a round w^ood silo plastered

with cement, which was 20 feet in diameter and 34.5 feet deep, holding 228 tons, and

which cost $383, or $1.68 per ton capacity. A brief description with illustrations is

given of concrete, brick, stone, and stave silos.

Use of alcohol as a motive power and its production from farm crops,

M. J. "R. Dunstan (Jour. Southeast. Agr. Col. Wye, 1905, No. U, pp. 26-87).—This is a

discussion of the production and use of denaturized alcohol on the Continent, and of

the probable profits to the farmer which would result from a similar use in England.

The author finds that "2 tons of sugar beet will produce 22 gals, of alcohol, the ale

prices of which will be about 25s., and 2 tons of pulp at a value of 5s. per ton, so that

the farmer and the manufacturer will have about 35s. to divide. The cost of pro-

duction is about 4d. per gallon. A deduction of 7s. 6d. must therefore be made to

arrive at the price the farmer will receive, or 27s. 6d. for two tons of beet, Taking

12s. per ton as an average figure, and allowing thirteen tons per acre as an average

crop we get £8 19s. per acre as the value of the beet crop for alcohol production.

"Turning now to the case of potatoes, 1 ton of potatoes will produce 22 gallons of

alcohol and about 1 ton of pulp, or a value of 30s. to be divided between farmer and

manufacturer. Taking off 9s. for manufacture, 21s. is left for the ton of potatoes, or

on a yield or 9 tons per acre £9 9s. for all expenses of growing the crop.'

Analysis of lignite coal, E. F. Ladd (North Dakota Sta. Rpt. 1905, pt. 1, p. 30)

.

—
This sample of a briquette, prepared for household use, "was in excellent condition

for use."

RURAL ECONOMICS.

Agricultural economics, H. C. Taylor (New York: The MacmUlan Co., 1905, pp.

VIII-{-327, figs. 7).—This book is a study in the economic problems involved in

modern commercial agriculture.

The subject is viewed primarily from the standpoint of the farmer, whose aim it

is to secure the largest net profit in return for the time and energy which he devotes

to agriculture. Some attention is given also to the problems with which the states-

man must deal w'hen he attempts to pass laws regulating the conditions under which

agricultural operations and transactions are carried on.

The principal subjects discussed are: (1) The factors of production, including the

quantity and the character of the supply of land, capital-goods, and laborers in the

United States. (2) The principle to be followed in the organization of the farm,

and more specifically in the selection of land, the selection of crops, and the selec-

tion of farm animals and other forms of capital-goods. (3) The size of farms and

the intensity of culture. (4) The prices of agricultural products. (5) The rent of

farm land and the profits of the farmer. (6) The principles to be followed in esti-

mating the value of farm land and equipments. (7) The farmer's means of acquir-

ing land, including a discussion of free land, gift and inheritance, savings, credit,

taxation of mortgages, and the need of a better system of obtaining credit on land.

(8) Tenancy and land ownership in the United States, including a discussion of the

decline in the percentage of land-owning farmers, land values and land ownership,

land ownership and tenancy among the negroes, the ownership of rented farms, and

the relations between landlords and tenants in the United States. (9) The adjust-

ment of the relations between landlords and tenants in England.
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Agricultural cooperation in England, E. Druce (Agr. Students' G

vol. /. 1905
,
No. S, pp. 89-93).—This article discusses i Deration in agriculture,

t'n.m three standpoints:
I

I
l

The purchase of requirements, including machim

(2) the sale of produce, and (3) the establishment of agricultural credil ban

It a believed thai the cooperative purchase of machines for cooperative use may

be very desirable in communities of .-mall farmers, bul that there is littl <..-

for such cooperation among large farmers. The cooperative purchase of anims

Bpoken of a- a field in which cooperation maybe extended to advantage. II

societies air mentioned. Cooperation in the sale of products is not thoughl to be

profitable for the better farmers. It is thought that Buch cooperation tends t«. level

prices and that the tendency is for the lower level and not the higher level I

reached by this proc<

It i- believed that the more i 1 1 1
«

- 1 1 i -_
r «

• 1 1 1 ami energetic farmers can always secures

higher price than can the cooperative society. This is thought to 1><- especially true

in a country like England, where a dense population make- it possible for the

majority o| tin- farmers to -oil their products directly to the retail dealers. The

writer does aot seem favorably disposed toward the agricultural credit hank-. In

general, it may be said that this paper represents the attitude of the conservative

English farmer on the subject of agricultural cooperation.

Wages, earnings, and conditions of employment of agricultural laborers

in the United Kingdom, second report, W. Fox ( London: Bd. of Trade, /."//<<,

!>>/,/.. 1905, /'/>. XII 263, figs.
' i.— This report deals with the systems of engagement,

the rates of wages, and the cost of living of farm laborers in the United Kingdom.

In Scotland, Wales, the north of England, and the north of Ireland most of the

farm servants are employed by the year, hoard and Lodging being usually provided

free in the farmhouses for the unmarried men, and cottages in many districts for the

married men. In southern England and southern Ireland laborers are usually

employed by the week, and it is very rare for them to be lodged or boarded in the

farmhouses.

In 1902 the average rate Of wages was L9s. 5d. in Scotland. 17s. 7d. in Wales, 17-.

\m\. in England, and \^>. 9d. in Ireland. Between 1898 and L902 the average rate

of wages increased 6.9 per cent in Scotland, 6.6 per cent in Wales. 5.7 per cent in

Ireland, and 4 per cent in England.

It is shown by means of a map that throughout the United Kingdom the wages of

agricultural laborers were higher near the Large industrial and mining centers than

in the purely agricultural district. The average weekly value of food consumed by

the agricultural laborers, including articles purchased and those produced at home,

was L5s. L'.ld in Scotland, 13s. <>.ld. in England, and LOs. 5|d. in Ireland.

The economic cost of slaveholding in the cotton belt, U. B. Phillips i PolU.

s Quart., '<> [1905), No. .\ />/>. 957-275).—This article is based upon a study of

slave prices. It deals* with the general economic conditions of slaveholding, and

show- the great transformation caused by the opening of the cotton belt and the

Closing of the African .-lave trade.

"From the economic point of view the American system of slavery was a -y-tem

of firmly controlling the unintelligent negro laborers and of capitalizing the pro-

spective value of the labor of each workman for the whole period of hi- life." Prior

to the invention of the cotton gin, slavery was confined to the Lowlands, but the

increase in the production of upland cotton after Whitney's invention came into use

resulted in the rapid opening of the inland cotton belt. This increased demand for

laborers resulted in a rapid increase in the price of -la.

Between L800 and I860 the price of slaves in terms of pounds of cotton in<

from 1,000 to 1,200 per cent. With the rise in .-lave prices slavery became burderi-

Bome, because of the enormous amount of wealth which had to be Locked up in the

purchase of the labor supply. This investment of large Bums of money in the capital
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value of slaves was all the more burdensome because of fluctuations in cotton prices,

for it was the value of cotton which determined the value of slave labor.

"In the great system of southern industry and commerce, working with seeming

smoothness, the negro laborers were inefficient in spite of discipline, and slavery

was an obstacle to all progress. . . . The capitalization of labor and the export of

earnings in exchange for more workmen, always of a low degree of efficiency,

together with the extreme lack of versatility, deprived the South of the natural

advantage which the cotton monopoly should have given. To be rid of the capital-

ization of labor as a part of the slaveholding system was a great requisite for the

material progress of the South."

Woolgrowing- and the tariff since 1890, C. W. Weight (Quart. Jour. Econ.,

19 (1905), Xo. 4, pp. 610-647).—This article is a discussion of the competitors of the

woolgrowers of the United States, and the effectiveness of protective tariff in sus-

taining the woolgrowing industry in the United States.

The principal competitors from the outside are Australasia and Argentina. The

principal facts to be kept in mind regarding the tariff history of the last 15 years are

the Wilson Bill of August 1, 1894, which put wool and woolens on the free list, and

the Dingley Bill of July 24, 1897, which restored the duty on wool and woolens.

The price of wool produced in the United States is much higher than it would be

without protection, yet this difference lacks about 2 cents on the pound of being,

equal in amount to the tariff. This is due to the difference between the quality of

imported wool and that purchased at home.

But imported wTool is by no means the only competitive element affecting the wool

industry of the United States. The sheep industry must compete with the cattle

industry in the grazing districts, with the dairy industry in the East, and with the

production of wheat, corn, and hogs in the Central States. In the Rocky Mountain

States the sheep industry continued to expand during the period of free trade in

wool, bilt increased very much more rapidly after the duty on wool was restored by

the Dingley Bill of 1897.

In the Central and Eastern States wool production declined rapidly after the

removal of the duty on wool and even failed to respond to the Dingley Bill. Other

products proved more profitable than wool. Where the dairy industry or grain pro-

duction did not drive out the sheep industry east of the 100th meridian, mutton pro-

duction took the place of wool production as the chief aim in sheep husbandry.
" General agricultural conditions have. been the determining factors in the course

actually taken by this industry. The tariff, though not vain, has failed of the end

desired. Inadequate for the task imposed, it was defeated by superior powers.

"For the future, the tendencies point to a decline in sheep-raising as an independ-

ent industry mainly for wool. Mutton will increasingly dominate the situation, and

wTool become secondary. In the East, where sheep promise to be incidental to gen-

eral farming, and wool incidental to mutton, the basis of the industry will be such

that the tariff can be of but comparatively slight importance. In the West, which
offers sheep-raising far better prospects and a more independent basis, protection can

do much more for the woolgrower. Here the competition of the foreign grower is

likely to become a more serious factor. . . .

"In the United States the conditions are such as to render a further advance in

woolgrowing highly improbable and a gradual decline likely. The power to pre-

vent this, as experience shows, is not to be found in the present tariff." If the wool-

grower is to prosper "he must have a duty that will not only enable him to compete

with foreign wool, but one that will make his industry at least as profitable as any
other that might be carried on in its place—only thus can his flocks be maintained.

Yet even then there remain the many forms of competition which operate upon the

market for wool so as to lessen the demand. Here the power of the tariff ends.

Against these, duties are of slight avail; and whether the industry would thrive in

spite of this only experience could tell."
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Return of prices of certain classes of Irish agricultural products and live

stock (Dept. Agr. and Tech. Tnstr. Ireland, Affr. Statu. 1904, rr- 51, dgms. IS .—This
report gives the pricesof certain agricultural products and live Btock in I reland during

the year 1904, with comparative tables for preceding years Bince 1885. Statistics are

given for the following products: Wheat, oats, barley, potatoes, hay, rye, grase

llax. cattle, sheep, wool, iimtt.ui, hcci', pork, eggs, and butter. The figures Bho^

great fluctuations in the prices from month to month as well as in the average prices

from year to year

AGRICULTURAL EDUCATION.

Agricultural instruction for adults in the British Empire, J. Hamilton

[U. -s'. Dept. Agr., Offia Expt. Stas. Bui. 155, pp. 95).—This is a report by thefarmers'

Institute specialist of this Office on the methods thai have been adopted by the vari-

ous governments included in the British Empire in the dissemination of agricultural

information among their rural populations.

The author states that the conclusion reached years ago by Greal Britain's wisest

statesmen was that the only solution of the question of improving agriculture suffi-

ciently i" enable those who pursue it as a calling to maintain themselves in comfort

and at the same time to produce a surplus sufficient for the use of those engaged in

other occupations lies in their proper education. Accordingly the Government

established Bchools and colleges of agriculture a1 home many years ago, and ha- since

encouraged their erection in all of her dependencies, until dow agricultural instruc-

tion in some form or other is given in almost every country under British rule.

The present bulletin describes the means adopted for reaching rural adults through

itinerant teachers, traveling schools, farmers' institutes, and other forms of college

and university extension. There is also some discussion of the higher institutions

which are associated in the work of instruction of adult farmers.

Reading-course bulletins for farmers and farmers' wives {Albany: N. )'.

Dept. Agr., 1904, j>/>. 788, figs. 404).—This is a reprint of all the Cornell reading-course

bulletins for farmers and farmers' wives up to March. 1905.

The following subjects are treated in the reading course for farmers: (1 I

The ^oil—
what it is; (2) tilliage and underdrainage—reasons why: (3) fertility of the soil—

what it is; (4) how the plant gets its food from the soil; (5) how the plant '_ret- it-

food from the air; (6) balanced rations for stoek; (7) the computing of balanced

rations; (8) sample rations for milch cows; (9) soiling crops, silage, and mots: 10)

pastures and meadows; (11) how a fruit tree grows; (12) planting the orchard;

(13) tilling and fertilizing the orchard; (14) pruning and spraying fruit tree-:
I 15)

picking, storing, and marketing fruit; (16) building poultry houses; 17 feeding of

laying hens—the principles; I L8) rations for poultry;
| L9) raising chickens; (20) mar-

keting poultry products; (21) the care of milk on the farm; (L'L'ithe composition of

milk and cream and their by-products; (23) construction of sanitary dairy stables;

(24) farm butter making; (25) the dairy herd.

In the reading course for farmer-' wives the following subjects are treated: l
I
Bav-

lng steps; (2) decoration in the farm home; (3) practical housekeeping; 1> the

kitchen garden; (5) flowers and the (lower garden; (6) the rural Bchool and the

farm home; (7) boys and girls on the farm; (8) reading in the farm home; 9 farm

home industries; (10) insect pests of house and garden;
I

11
|
suggestions OH home

sanitation;
I L2) germ life ill the farm home— a second talk on sanitation; 13) brief

discussion of human nutrition: |
14 i f 1 for the fanner's family: 1 15 Baving strength.

Agricultural college extension, University of Illinois ([Circa.] Marc)

July, 1U0~>).—Among these circulars the following are designed for use in connection

with agricultural instruction or the encouragement of interest in farm operations:

Soil fertility experiments, C. 0. Hopkins (pp. 8, figs, 6).—This contains explicit

instructions for the direction of young people'sexperimental clubs and public school
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pupils in agriculture in conducting pot and plat experiments with commercial fer-

tilizers. The circular also contains a brief discussion of nitrogen-gathering bacteria

in their relation to the growth of red clover and other legumes.

Some facts about sugar beets and how to grow them, F. H. Rankin (pp. 8, fig. 1).

—

Cultural suggestions are given for members of boys' experiment clubs who undertake

experiments with sugar beets in cooperation with the -College of Agriculture of the

University of Illinois.

Reading course in soil fertility, C. G. Hopkins (pp. 4, fig. 1).—A suggestive outline

of readings from publications of the agricultural experiment stations and this Depart-

ment for farmers and instructors in agriculture in public schools.

Studies of corn and its uses, F. H. Rankin (pp. 40, figs. 8).—After explaining the

purpose of the agricultural college extension work among the young people of Illinois,

the author takes up the following studies: (1) Studies of the corn plant; (2) studies

of an ear of corn; (3) the corn score card; (4) studies of the different parts of a ker-

nel of corn; (5) commercial products of corn, and (6) suggestions for corn experi-

ments. Suggestive blanks are given for scoring corn and for keeping corn records.

Testing milk on the farm, C. C. Hayden (pp. 8, figs. 3) .—Suggestions and directions

for members of young people's experimental clubs and pupils in agriculture in

public schools.

Proceeding's of the eighteenth annual convention of the Association of

American Agricultural Colleges and Experiment Stations, edited by A. C.

True, W. H. Beal, and H. C. White ( U. S. Dept. Agr., Office Expt. Stas. Bui 153,

pp. 138).—This is a detailed account of the proceedings of the convention held at

Des Moines, Iowa, November 1-3, 1904, a shorter account of which has been given

(E. S. R., 16, pp. 426-438).

Proceedings of the ninth annual meeting of the American Association of

Farmers' Institute Workers, edited by W. H. Beal, J. Hamilton, and G. C.

Creelman ( U. S. Dept. Agr., Office Expt. Stas. Bui 154, pp. 90).—This is a detailed

account of the proceedings of the meeting held at St. Louis, Mo., October 18-20, 1904.

Agriculture in the public schools, M. M. Parks (Ann. Rpt. Dept. Ed. Ga., 33

(1904), pp. 153-167).—A discussion of the educational value of elementary agricul-

ture in school courses.

Agriculture in the rural schools, J. C. McDowell (A7
. Dak. Farmers' Inst. Ann.,

1904, pp- 172-180).—This is an address giving a general review of the extent to which

elementary agriculture is taught in the schools of the United States, and presenting

arguments for teaching this subject by means of laboratory exercises and text-books.

Teaching agriculture in common schools, C. B. Chapman (Ann. Rept. Dept.

Ed. Ga., 1904, PP- 139-144).—Suggestions for illustrative exercises in elementary

agriculture.

Tree planting, school gardening, and schoolroom decoration in Nebraska

(Lincoln, Nebr.: Dept. Pub. Instr., 1905, pp. 49, pis. 2, figs. 57).—This is a pamphlet

published by the Nebraska Department of Public Instruction in its
'

' crusade for better

school environment. '

'

It contains leading articles, as follows: Tree Planting on Nebraska School Grounds,

by Frank T. Miller; Ornamentation of the School Grounds, by W. H. Barnes; The

Country Schoolhouse and Its Grounds, by Hon. James Wilson; The Planting of

School Grounds, by Susan Huntington Hooker; A Girl's Vegetable Garden, by Ida

M. Angell; The Planting of Rural School Grounds, by Chas. A. Scott; Hints on Rural

School Grounds, by L. H. Bailey; Tree Planting on the Government Forest Reserve,

by Chas. A. Scott, and Schoolroom Decoration, by Nellie May Schlee.

A list is given of prizes aggregating over $500 in value, which were offered by pub-

lishers, school supply houses, nurseries, and the State Fair Association for the improve-

ment of school grounds and growing of vegetables, and for specimens of manual
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training, drawing, and other work, which the departmenl of public Instruction is

trying to promote.

Geography, nature study, and agriculture in the elementary schools,

C. L. Coon I

A". C. Statt Supt. Pub. Tnstr., Teachert? Bui. ?, pp. SS .—The three sub-

jects considered in this bulletin are treated with reference to the common bearing

they have upon the natural environment of children.

In geography such common things as soil, plums, animals, and weather are con-

sidered in their general relation to man; in nature study the arousing of the inn

of children in plants, animal.-, weather, and the soil; and in agriculture the culture

of the fields, or weather, soil, plants, and animals, considered as agencies in affording

man shelter, food, and clothing. With this interrelation of geography, nature stud)

.

and agriculture in mind suggestive outlines are given for geography in the firsl 7

grades of the elementary school, for nature study at different seasons of the year, and

for agriculture with a text-book as a basis for the work. There is also a discussion

of school-garden work and a list of hook- on nature, geography, and agriculture for

teachers and older pupils.

MISCELLANEOUS.

Seventeenth Annual Report of Massachusetts Station, 1904 (Massachusetts

St<i. Rpt. 1904, pp. 178).—This includes the organization list of the station, a li-t of

available publications, a financial statement for the fiscal year ended June 30, L904,

and reports of the heads of departments for the most part noted elsewhere.

Seventeenth Annual Report of Mississippi Station, 1904 (Mississippi Sta.

Rpt. 1904,pp. 42).—This contains the organization list of the station, a financial state-

ment for the fiscal year ended -June 30, L904, a report of the director on the work of

the station and McNeill branch station during the year, reports of the different

departments of the station, some of which are noted elsewhere, and a report of the

assistant director on the wTork at the McNeill branch station.

Fifteenth Annual Report of North Dakota Station, 1904 (North Dakota

Sta. Rpt. 1904, pts. /, pp. 183; ..', pp. 208).—Part 1 contains a report of the director, a

financial statement for the fiscal year ended June 30, 1904, and reports of the differ-

ent departments containing the results of experimental work noted elsewhere. Part

2 is the report of the food commissioner, also noted elsewhere.

Annual Report of Pennsylvania Station, 1904 (Pennsylvania Sta. Rpt. 1904%

pp. 294).—This contains the organization list of the station; a financial statement

for the fiscal year ended June 30, 1904; a report of the director on the work of the

station during the year; and reports of divisions, which contain several articles

abstracted elsewhere.

Seventeenth Annual Report of Vermont Station, 1904 ( Vermont Sta. Rpt.

1904, pp. 365-587).—This contains the organization list of the station, a financial

statement for the fiscal year ended June 30, 1904, a report of the director reviewing

the work of the station during the year and giving abstracts of Bulletins L0O-108 of

the station, and reports of the heads of departments containing articles abstracted

elsew here.

Abstract of Seventeenth Annual Report, 1904
| Vermont Sta. Bui. Illy pp.

81-68).—This is a resume* of the annual report of tin- station noted above.

A guide to the grounds of the agricultural experiment station at Kings-

ton, Rhode Island (Rhode Island Sta. Bui. 104, -I/'/'-. /'/'• t5, dgms. 9).

List of abbreviations employed in Experiment Station Record for titles of

periodicals, E. W. Allen and Mrs. I>. K. Mi imuv
| U. S. Dept. Agr.

t Offict Expt.

Stas. Circ. 62, in>. 74).—This has been noted editorially
|

1-:. S. II.. hi. p- s41).
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California University.—The college of agriculture announces 6 short courses for the

autumn and winter of 1905-6, among which are courses in viticulture, nutrition of

man and domestic animals, irrigation, and the reclamation sendee.

Colorado Station. —The station has begun some cooperative work in forestry through

the State, furnishing seedlings for these trials and some supervision. A horse barn

is being built for use in connection with the cooperative experiments with this

Department in horse breeding.

Illinois University.— The Illinois Agriculturist states that the enrollment in the

college of agriculture exceeds that of last year by one hundred. '"All conditions

indicate that the total enrollment for the year will reach live hundred or over." A
greater percentage of the new students have had a high school training or its equiva-

lent than formerly, and have matriculated at once and entered upon the prescribed

course.

Iowa College and Station.—J. B. Davidson has been elected assistant professor in

agricultural engineering to succeed C. J. Zintheo, who, as previously noted, resigned

to take up work in farm mechanics in connection with the irrigation and drainage

work in charge of this Office. E. T. Robbins has been elected to the position of

assistant in animal husbandry, to succeed W. W. Smith, who has been elected assistant

of animal husbandry at Purdue University.

Kansas College and Station.—At a recent meeting of the board of regents, a resolu-

tion was passed materially extending the duties of the director of the station and

denning the function of the station council. The director is to have immediate

charge of all the work of the station, including that of the branch station, and be

held responsible for its execution. He is also to have charge of the expenditures of

the stations, the publications, and other business matters. Reports are to be made
To the board annually, and a plan of the work and the expenditures for the year is to

be submitted each spring. The new plan will materially strengthen the organization

of the station.

The department of dairy and animal industry has been divided, O. E. Erf remain-

ing in charge of the dairy husbandry department, and the animal husbandry depart-

ment placed in charge of R. J. Kinzer.

A wheat and corn special, manned by experts from the college and station, was run

this fall over the Rock Island system in Kansas, the work occupying two weeks,

beginning November 6. Stops of 30 minutes were made along the route, the schedule

including nearly 150 towns. There were two coaches for audience rooms, one used,

for the talks on wheat raising and the other on corn.

Maine University.—G. E. Tower has been appointed professor of chemistry in the

university, A. W. Gilbert instructor in agriculture, and L. T. Ernst assistant in

horticulture.

Michigan College and Station.—A number of experimental silos are being con-

structed of cement and of wood. The materials of the latter are of several different

kinds, and are treated in a number of different ways, to test their durability and

efficiency.

308
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Missouri Station.— F. YV. Liepsner has been appointed assistant chemisl in connec-

tion with the soil survey work, and C. II. Hechler assistant in animal husbandry in

connection with the feeding experiments qow being conducted In cooperation with

this Department.

Cornell University.—The registration in agriculture at Cornell University up to

October 20 is reported as 216, as compared with L78 last year. This is relatively the

largest increase in any department of the university.

New York State Station.—W. II. Andrews, for more than ten years assistant chemist

at the station, died September 29 from Blight's disease, altera long illness. In hie

death the station loses a most faithful and efficient workerand his associates a sin-

cere and genial friend.

North Carolina Station.—W. F. Massey has resigned his position as horticulturist

and will devote himself to editorial work. Charles Walker has discontinued Ins

work as assistant chemist to the station, and will hereafter devote his whole time to

teaching. I >. L. Bagleyand R. II. Barper, graduates of the class of 1905, have been

appointed assistant chemists to the station.

Pennsylvania Station.—J. II. Parkins, of Fort Defiance, Virginia, has succeeded

K. E. Stallings as assistant in animal nutrition.

Rhode island Station.—Hugh L. Barnes, a graduate of the Massachusetts Agricul-

tural College in the class of 1905, has been appointed assistant horticulturist, vice

M. A. Blake, who, as previously noted, has gone to the Massachusetts Agricultural

College.

Graduate School of Agriculture.— It has been decided to hold the second session of

this Bchool in the summer of 1906 at the agricultural college of the University of

Illinois, under the auspices of the Association of American Agricultural Colleges and

Experiment stations and the University of Illinois. Details regarding the date of

the school and the courses to be offered will be announced later.

Opening of Nova Scotia Agricultural College.—The Nova Scotia College of Agricul-

ture, located at Truro, opened its first session for regular students on October 17.

with an enrollment of twenty. Short courses in animal industry have been given at

the government farm in the two previous years. Applications for admission to the

short course, to begin January 30 next, have been received from over 100 intending

students.

East of Scotland Agricultural College.—At a meeting of the board of directors of tin-

East of Scotland College of Agriculture, held at Edinburgh, the chairman of the

"central studies committee" reported that 58 students received benefit from the

central classes last season, as against 60 in the previous year. There was a large

increase in the number of students attending the evening classes, there being 170 as

compared with 43 the previous year. The "county work committee" repotted that

during the last year there were 12,917 students in attendance. In the systematic

classes there were (>4o students—341 in dairying, 272 in forestry, and 32 in general

farming. Application is to be made to the Committee of Council on Education in

Scotland for a grant to the college, as there is great need of fund- for certain classes

of its work.

Forestry at the University of Cambridge.—The syndicate appointed to consider the

desirability of establishing a course leading to a diploma in forestry at the university

has reported, according to a note in Nature, 1 1
I

that a diploma in forestry should be

established; (2) that forestry should form the principal subject of the tinal exami-

nation for the diploma;
I

•"»
| that the diploma should be granted only to graduates of

the university; (4i that candidates for the diploma should show evidence of having

resided for the equivalent of one year in some recognized center of instruction in

practical forestry. If these recommendations are approved by the senate, the syndi-

cate proposes to draw up and submit to that body detailed regulations for the scope
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and conduct of the proposed examinations, and for the courses of lectures and prac-

tical instruction to be required of candidates for the diploma.

Elementary Agricultural Education.— The Nebraska Farmer for October 19 is the

annual agricultural school number. Jt contains an article on Nebraska's Western

Experimental Substation, a History of the Nebraska School of Agriculture, short

articles and notes concerning features of agricultural instruction in Missouri, South

Dakota, Iowa, and New York, an article on Agriculture in the Public Schools,

by E. C. Bishop, deputy state superintendent of public instruction, and one on The

Growth, Development, and Future of Agricultural Education in America, by Chan-

cellor E. Benjamin Andrews.

The author of the latter article in tracing the development of agricultural education

in America gives credit to the experiment stations for the first real progress in this

direction, in that the investigations conducted by the stations " furnished what was

originally lacking—data for instruction in agriculture and the subjects relating

thereto." He estimates that the greatest result to be accomplished by the colleges

of agriculture is likely to be the creation of a" demand that farmer boys and girls

shall not only have the training which the schools afford, but shall have in addition

to that a college training in agriculture. '

'

The Nebraska State Department of Public Instruction, in cooperation with the

college and school of agriculture, is making an active campaign for the extension of

agriculture to the public schools. As a feature of this work the department has

announced a State meeting, December 14 and 15, of the boys engaged during the past

year in a corn-growing contest, in connection with which there will be a girls' corn-

cooking contest. At the time of this meeting it is proposed to organize the Nebraska.

Boys' Agricultural Association and the Nebraska Girls' Domestic Science Association.

Each of these organizations will have branch county organizations, subordinate to

which will be school district organizations. A leaflet recently issued by the depart-

ment of public instruction gives suggestions for the organization of these different

subordinate associations.

In the Waterford (Pa.) High School, 29 boys and 6 girls out of a total enrollment

of 80 are' taking the agricultural course. Elementary agriculture is now starting on

its second year in the high school and is very popular. An excellent feature of the

work is the laboratory work in plant life and agricultural chemistry, and outdoor

wrork in judging cattle, horses, sheep, and swine on nearby farms.

A winter school of agriculture is announced by the Essex Education Committee,

to be held at the County Technical Laboratories, Chelmsford, England, from Novem-
ber 20 to December 23, 1905, and from January 8 to February 3, 1906. The first

course will be devoted to the soil and its cultivation and tillage crops, and the sec-

ond course to fodder crops and farm stock. There will also be instruction in chem-

istry, physics, botany, and zoology, accompanied by practical laboratory work.

Market-day lectures are announced as another feature of educational work at the

laboratories for 1905-6. These are Friday afternoon lectures, and are free for farmers

and others interested in agriculture. Seventeen such lectures were given in the

autumn and winter of 1904-5, and abstracts of the lectures were subsequently pub-

lished for general distribution. Some idea of the character of these lectures can be

gleaned from the following titles: Manuring of market-garden crops, marketing of

farm produce, agricultural cooperation, hints on the management of a flock, improve-

ment of pastures, plant breeding, poultry keeping, varieties of soils, cultivation of

maize, and taints in milk.

Promotion of Agriculture in Porto Rico.—Press reports state that the establishment

of a bureau of agriculture for Porto Rico is in contemplation. The University of

Porto Rico, at Rio Piedras, near San Juan, has a 100-acre farm which the trustees

propose to use for illustrating improved methods and for giving students practical

training in agriculture. There is now a class of 28 such students. The present herd
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of 1- cows Is to be doubled, and a model dairy installed. The institution is no\*

Belling its milk to people in the neighborhood, and with the new equipment it ig

proposed to handle and put up this milk according to the most modern sanitary

methods. An attempt will also be made to improve the dairy stock by the importa-

tion of a blooded bull from this country.

Thoroughbred swine are also to be introduced, and 3 stallions. One of these

Btallions will be kept at the university, one at the experiment Btation, and tin- other

at some convenient point on the south side of the island. Slips sufficient for the

planting of WO acres of sisal will arrive within a short time, and will be distributed

to persons who wish to experiment with the growing of this fiber plant. I o numer-

ous ways the propaganda for the improvement of conditions will be carried on w ith

the cooperation of the Federal experiment station at Mayaguez, whose pioneer work

has paved the way for this more popular work about the island.

Conference on Texas Fever Tick.— In connection with the annual Bession of the

Southern State- Association of Commissioners of Agriculture, held at Richmond,

Novel i iher 22-24, a conference was called of station directors, entomologists, veterina-

rians, representatives of this Department, and others interested in the question of

cattle tick extermination. The purpose of the conference was to formulate definite

recommendations to he presented to the commissioners of agriculture, looking to

concerted action and cooperation in the extermination of the cattle tick through the

South.

Reclamation Funds.—The estimated amount to lu- covered into the Treasury to the

credit of the reclamation fund for the past fiscal year is, according to Forestry and

Irrigation, 14,757,978.87. The largesl amount. $870,290.01, was from the sale of

public lands in North Dakota, followed by $675,325.60 from Oregon, $572,633.54

from Oklahoma, and $522,203.50 from Washington. The amounts derived from

other States were as follows: Arizona S47.441t.rC. California $361,557.87, Colorado

$270,060.25, Idaho $370,272.90, Kansas $30,478.36, Montana $350,031.30, Nebraska

$120,786.59, Nevada $12,157.93, New Mexico $85,602.58, South Dakota $174,448.96,

Utah $50,716.82, and Wyoming $243,962.94.

Miscellaneous.—An account of the hlyllwild School of Forestry is given in the

October issue of Forestry <<n<l Irrigation. This is a summer scl 1. conducted for

a term of two months in the San Jacinto Mountains, in Riverside County, (a!.

Several permanent buildings have been erected, and lecturers and instructor- are in

attendance upon the course. Among those who lectured in the course the past sum-

mer were A. V. Stubenrauch, of the California College and Station, and T. P. Lukens

and A. 4". Searle, of the Forest Service of this Department.

With the inauguration of a 4-year course of study at the agricultural high school of

Vienna, the right lias been given the school to ••outer the doctor's degree {"Doktor

<L /• Bodenkultur" i. Th.- course was formerly a 3-year one, and there has long been

an effort to raise the grade of work done by the school. The present action place- it

on a par with the universities and technical high schools.

The enrollment of agricultural students at the University of Leipsic, according to

a recent note in Fuhling's Landmirtschaftlich Zeitung, is now 152. Of these students

28 come from the Kingdom of Saxony. 44 from the Kingdom of Prussia, L'l from the

remaining States <>f the German- Empire, L5 from Austria-Hungary, 32 from Russia,

11 from other European countries, and 1 from North America. One hundred stu-

dents entered the college for the 1905-6 session.

The inaugural address at the opening of the present session of the Southeastern

Agricultural College at Wye. England, was delivered by Prof. II- Marshall Ward, of

the University of Cambridge, and was upon the subject Botany and Agriculture.

A recent number of Fuhling's Landwrtschaftliche Z<<tn lt >j announces the establish-

ment of an agricultural winter school at Weener, East Friesland, Prussia, with Mr.

Schroer as director.
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During the past year experiments with fertilizers and different field and garden

crops have been conducted on the farm of the training school for feeble-minded

girls and boys at Vineland, N. J., under the auspices of the Pomona Grange Experi-

ment Committee. This committee has also been instrumental in having similar

experiments conducted by farmers in different parts of the county.

In his message at the recent opening of the Mexican Congress, President Diaz

announced that arrangements had been completed for the establishment of three

experiment stations.

At the first regular meeting of the National Council of Horticulture, held in Cleve-

land October 4, the desirability of exploiting horticulture through the public press

was considered. It was believed that much good could be accomplished at the pres-

ent time by thus promoting horticulture in a broad way, especially along the nursery,

floriculture, and seed lines. To this end leading firms in these trades will be solicited

for contributions to carry on the work. Other matters considered were the standing

powers of the society relative to national questions affecting horticultural interests,

such as postage, customs, transportation rates, nomenclature, and the like.

o
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Vol. XVII. December, L905. No. I

The report of the Secretary of Agriculture for L905 departs from

the usual form of a progress report for the year, with a result which

is unusually interesting. It is noteworthy as being the ninth annual

report issued by Secretary Wilson, and owing to this unusual period

of service he takes occasion to review some of the more salient fea-

tures of development which have taken place in his time and t<< sum
up the progress in a Dumber of new lines. It is therefore a progress

report for the past eighl years, with such comparisons as are accessary

to an understanding of the great change which has been wrought.

Such a review as this is extremely useful as well as interesting, for

it will enable the general reader to get a proper perspective of the

Department's work, and furnish convincing evidence to Legislators

and others who are watching the growing appropriations for this

branch of the Government. Growth has been so steady that it is

necessary to pause and view7 the Department in retrospect in order

to realize the extent and character of the changes which have been

involved. The appropriations have more than doubled in the past

eight years, although it had required over forty years to reach the

figure they had attained in L897. This large increase in itself sug-

gests the desirability of a report as to what has been accomplished in

the upbuilding of a great Federal Department, and in the promotion

of agriculture as a national industry. By anticipating a call for such

a showing the Secretary indicates his desire to keep the public fully

posted in this respect and to still further strengthen confidence in

the Department.

In order that the magnitude of the interests consigned to him. as

well as the far-reaching influence of this basal industry upon other

industries, may be properly appreciated. Secretary Wilson prefaces

his resume with some striking statistics of agricultural production,

lie estimates the wealth of production on farms in L905 at

$6, Ho,000, 000, " the highest amount ever attained by the fanner of

this or any other country, a stupendous aggregate of results of brain

and muscle and machine.'
1

This is an increase of thirty-six per cent

over the census figures of six years ago. It is not only sufficient t<>

supply the wants of eighty-three millions of our own people, but last

313
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year farm products to the value of $827,000,000 were exported. The
enormity of the nonagricultural industries which are directly depend-

ent upon the farmer and his extraordinary productive ability is like-

wise supported by striking figures.

In a recent address Secretary Wilson said that when he came to the

Department he found it necessary to build it up and strengthen it,

before he could render the aid he had in mind to the agricultural col-

leges and experiment stations of the countiy. One important meas-

ure 1 of the extent to which this upbuilding has taken place is found in

the personnel of the Department. The total number of persons on the

rolls of the Department in 1897 was 2,443, including 925 who were

rated as scientists and scientific assistants. Last July there were

5,416 persons on the rolls of the Department, 2.326 of whom were rated

as scientists and scientific assistants. These figures show an increase

of over 3,000 persons in the total force, and of 1,401 in the scientific

staff.

This increase in personnel and in appropriations has naturally gone

hand in hand with the development and extension of the Department's

work. Taking up the different branches, the Secretary points to

some of the more important developments and achievements as indi-

cating the lines along which growth has taken place, and illustrating

the methods by which the Department seeks to work for the practical

benefit of the farmer. There has been important reorganization, such

as bringing together several straggling divisions into a Bureau of

Plant Industry; and other lines have been enlarged and strengthened

and developed into bureaus.

The work in forestry, for example, which has grown to a position of

such recognized importance, may be said to be a product of the past

eight }
Tears. At the beginning of 1898 the Division of Forestry einp^ed

eleven persons, six of whom filled clerical or other subordinate posi-

tions. Practically all of its work was office work. The actual intro-

duction of forestry began in 1898, when, with the offer of practical

assistance to forest owners in the management of their tracts, "the
field of action shifted from the desk to the woods." The growth of

interest in forestry, in conservative lumbering, in forest reservations,

and in education in this branch is too familiar to call for comment.
Public opinion has undergone a great change, and a sound national

sentiment has been created. The large and varied interests dependent

upon the forest have been awakened to the urgent need of making pro-

vision for the future, and States have been led to enact wise laws and

enter upon a well-considered forest policy. The Secretary holds that

if the Forest Service had not taken the lead in finding out just how
practical rules for conservative lumbering might be laid down and car-

ried out forestry would not have reached the point at which it now
stands in the United States.
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The agricultural experiment stations in Alaska, Hawaii, and Porto

Rico have been established and placed upon an efficient working basis

under the present administ ration and the in line nc*- and assistance of the

Department have thus spread to these remote possessions. The investi-

gations in problems relating to irrigation from an agricultural stand-

point, as distinguished from that of engineering, have been inaugurated

and organized upon ;i comprehensive scale. This work has proved so

eminently practical and so important to irrigated agriculture that it

has grown rapidly in extent and in the scope covered in its studies.

( )ut of it have sprung the work in land drainage, which has already

demonstrated great possibilities of usefulness, and the still newer

investigations upon agricultural machinery, so that there has been

created and put into operation a new feature of work covering the

whole range of rural engineering, as a highly important division of the

Department's activities.

The Weather Bureau has greatly extended the range of it- observa

tions and investigation, which has been attended by increasing effi-

ciency and a wider application of its work. It is now said to be the

most highly developed weather service in the world. The work in

economic entomology has been extended to many new lines of studj

upon injurious and beneficial insects of the farm, garden, forest, and

household, and has been more than doubled in scope, not to mention

the extensive scale on which the Bureau ha- worked in the campaign

against the cotton-boll weevil. The soil survey has been entirely

developed during the present administration, and constitutes the first

systematic attempt to make a comprehensive soil survey of the Qnited

States.

The Secretary points to the successful eradication of the foot and

mouth di>ea>e in New England, and the diverse efforts which have

been made to onset the evils of the cotton-boll weevil in the Southern

States, both prosecuted with special appropriations for the purpose.

In the latter connection, as well as independent of it, the breed-

ing and selection of plants and varieties better adapted to special

conditions or uses has been a conspicuous feature; and closelj related

to it is the introduction of plant- from foreign countries. In L898

Secretary Wilson secured authority to use a small portion of the Con

gressional seed fund for agricultural exploration, which has resulted

in extensive introduction of seeds and plants which have been tested

the country over. The Largest collection of date palm varieties iii the

world has been secured in this wa\ . and several important cereal intro-

ductions have been made, such as durum or macaroni wheat, the Span-

ish Select oat. and t he Sixty-day oat. Durum wheat was first introduced

from Russia in the spring of L899. It is estimated that from twelve

to fifteen million bushels of this wheat were grown this year in the

three States of North Dakota, South Dakota, and Minnesota, ami that
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the crop in other sections of the country will bring the production up

to twenty million bushels for the entire country. This wheat has evi-

dently passed the experimental stage and is now an established crop in

a considerable number of the semiarid States.

Referring to the propaganda for sugar-beet culture, inaugurated

soon after the present Secretary came to the Department, and the

widespread tests of its adaptation to different parts of the countiy,

this industry is pointed to as one which has become well established in

favored localities, whose farming side has been greatly benefited by

scientific investigation. In 1897 there were but nine beet-sugar fac-

tories in the county, with a combined output of thirty thousand short

tons of sugar; the estimated output for 1905 is two hundred and eighty

thousand short tons. Similarly, rice culture in the Southern States,

especially Louisiana and Texas, has been exploited and encouraged by

the introduction of Japanese varieties, and has grown very greatly in

extent.

In addition to the important investigations of the Bureau of Animal

Industry on contagious diseases of animals and their means of control,

the meat inspection in its charge has steadily increased. Upon this

work depends in very large degree a foreign trade worth millionsof

dollars yearly to American stock raisers. This year the inspection

covered sixty-six million live animals before slaughter, and over forty

million carcasses after slaughter, representing an increase in this work
of about 33-g- per cent in the past eight }

years. The inspection work has

also been extended to other food products intended for export, and to

all foods imported into the United States, for which purpose branch

laboratories of the Bureau of Chemistry have been established in the

ports of New York, Boston, Philadelphia, New Orleans, San Fran-

cisco, and Chicago. A system of food standards has also been worked
out as a basis for guidance in Federal, State, and municipal food

inspection.

And so on throughout the report. Taking up the work of the dif-

ferent bureaus and divisions, the Secretary points out the more
important lines of development, and enumerates the many lines in

which investigations have been prosecuted with practical applica-

tion to American agriculture. The showing is indeed a gratifying

one. The presentation is clear and direct, and affirms how definite

has been the aim in the development of the Department's work along

the various lines of activity. No one can read the report without a

fuller appreciation of the extent and the ramifications of the Depart-

ment, and of the very many ways in which it is serving the farming

public and contributing to the general welfare of the country. It is

as broad in its sympathies as the relationships of the industry it stands

for, and no legitimate interest within its scope will fail to awake a

responsive chord when it appeals to the Department for aid.
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Hut the very breadth and diversity of the interests concerned sug-

gests that the Department can not be sufficient unto itself , and the

Secretary is not unmindful of the other agencies which have contrib

iitcd in such an important degree to this great work. lit- makes
appreciative acknowledgment of the services of the agricultural

experiment stations as cooperative agencies, and of their importance

from both a local and a national standpoint.

The Secretary outlines as the twofold object of the Department that

of adding to the sum of intelligence of the man, and increasing the pro

ductive capacity of the aero, and he adds that " in this Important work
it has the hearty cooperation of the State agricultural colleges and
experiment stations, all of them working with the Department of

Agriculture toward the same great end." By means of the close rela-

tions which have existed "the range and effectiveness of many agri

cultural investigations have been enlarged, and it has been possible to

bring the Department's work into vital touch with agricultural indus-

tries and agricultural people. . . . Not onl}r have the station- been

a vital factor in making the Department's work more effective, but

they lane by their own investigations lifted American agriculture to

a higher plane."

Furthermore, the Department and the experiment station- are

"gathering the materials which will constitute the future of education

in agriculture, and the permanent impression which their work will

make on agricultural practice will be largely determined by their suc-

cess in incorporating the results which they obtain in courses of

instruction to be given the youth in agricultural colleges and schools."

These are, after all, the most important considerations, for th<\ are

the most abiding and will have the greatest permanent influence in

elevating and improving American agriculture in the broadest sense.

Secretary Wilson declares his purpose to render all the assistance to

the stations which the Department can give them, hut he recognizes

that something more is required for further development along their

own particular lines of endeavor. He accordingly indorses their

appeal to Congress for increased appropriation in the following lan-

guage: " In the increasing demand for more light on agricultural prac-

tices and the growing interest in rural life generally, the stations must

have the mean- for meeting these demands. It is hoped that Congress

will recognize this need, as it is already being recognized by sonic of

the States themselves. There is no direction in which public money-

can be appropriated that will bring more certain and lasting returns

than in helping the State experiment stations to do more research

work."

For more than a hundred years, Texas U^vov, referred to under

different names, has been one of the most serious scourges of the
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cattle business in the Southern States. The tremendous losses

incurred as the result of attempts at traffic in cattle between the North

and South brought the matter prominently before the Federal Govern-

ment in 1868, after which Dr. Curtice and others, under the direction

of Dr. D. E. Salmon, carried on investigations regarding the nature

of the disease and practical means of controlling it.

After a long series of experiments by the Bureau of Animal Indus-

try, Drs. Smith and Kilborne demonstrated, in 1893, that the disease

is transmitted from one animal to another by means of the cattle

tick. It was also shown that susceptible cattle could be rendered

immune to the disease by inoculating them with the blood of other

cattle which had recovered from the disease. The elaboration of this

method by the Missouri and Texas stations and others rendered it pos-

sible for northern breeders of blooded stock to immunize the animals

which they wished to ship south, and thus avoid the serious losses which

the}T would otherwise suffer.

Promising as this method has become, it has long been apparent

that objections attach to it. In the first place, the immunity thus

produced is not absolute. In some portions of the quarantined area

native animals immunized by gradual tick infestation from early calf-

hood may subsequently succumb to Texas fever as a result of excessive

infestation with ticks, or from infestation with unusually virulent

ticks. Moreover, the method of immunization is not a permanent

remedy for Texas fever, but requires a continual outlay and treatment

for all susceptible animals, including native southern cattle on tick-

free pastures as well as cattle north of the quarantine line intended for

shipment into the South.

Obviously, the most perfect system of immunization does not remove

the quarantine line, or permit the transportation of cattle from the

Southern States to the northern markets without the inconveniences

and restrictions which are required in dealing with such cattle. On
account of this inadequac}7

, a number of investigators have for several

years been working along another line of attack which gives hope of

ultimate success. Drs. Cooper Curtice, Tait Butler, Prof. H. A.

Morgan, and other investigators have demonstrated that by a simple

method of pasture rotation, ticks ma}T be eradicated from infected

pastures within a single year. During the past four years Dr. Butler

has practically eradicated ticks from twelve counties in North Carolina

at a total cost of $15,000, and in this time not a single case of reinfes-

tation in the area of operation has occurred.

The method of eradication is based upon known facts concerning the

life history of the cattle tick, without the agency of which Texas fever

can not be transmitted. The engorged cattle tick drops to the ground

from infested cattle, la}s its ^gg^, which hatch into young so-called

seed ticks, and these remain upon the grass until opportunity is offered

to attach themselves to cattle. After attachment they remain upon
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the cattle until fully engorged and ready t<> drop t«. the ground for the

deposition of eggs. It has been shown possible, therefore, to free

infested animals of their ticks by placing them upon tick-free pastures

in November, December, and January, during which time all ticks

drop to the ground; and since the eggs will not hatch in winter, there

is no risk of reinfestation during that time.

The seed ticks ma\ live without animal hosts from September until

April, hut survive a much shorter time in summer. They ma\ . there

fore. l>e starved out by keeping stock off the infested pasture for suf-

ficient time, or they may be destroyed by plowing the land. The
cattle are then placed on tick-free pastures.

Morgan and other investigators have pointed out a way by which

both animals and land may be freed of ticks in midsummer by means
of the feed lot system, the animals being excluded from the main por-

tion of the pasture from dune 1 until late autumn. Two feed lots are

employed, the animals being kept in each twenty days, and the lots

then plowed. Without discussing the details of this plan, which have

been published by the experiment stations of Louisiana and Tennes
see. it is claimed, on the basis of practical trials, that by the feed lot

method the stock on a given farm may be freed of ticks within a

period of forty days, even in midsummer.

The importance of these methods to the cattle industry of the South.

and to traffic of cattle between the North and South, was uever more
clearly set forth than at the recent meeting of the commissioners of

agriculture of the Southern States at Richmond. Ya. In connection

with this meeting, about thirty veterinarians, entomologists, and oth-

ers interested in the South, held a conference on the subject of tick

extermination, notice of which had previously been sent out.''

It appeared during these discussions that the cattle tick is a serious

pest aside from its agency in carrying Texas fever. It was said, for

example, to be impossible to produce a high quality of beef in tick-

infested regions. The presence of ticks stunts the growth of cattle

so that they are from 200 to 300 pounds short in weight at maturity.

as compared with northern-grown cattle. In some instances the

presence of ticks is reputed to influence the fecundity of dairy

cows to such an extent that they fail to breed until the age of 5 or ''•

years. Cattle are also reduced in condition from excessive infest-

ation to such an extent as to lead to death from starvation and

irritation. In addition to these annoyances which the southern cattle

raiser must sutler, the packer- oiler from one-fourth to one-half cent

per pound less for southern than for northern animals of the same

quality. Southern animals must be kept in separate pens, and are

considered as tainted and dangerous, and therefore of less value.

According to statistics furnished by the Census of L900, of the

«E. S. R., 17, p. 311.
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fifteen million cattle accredited to the quarantined States, the adult

cattle were valued at $7 per head less than similar animals in the

North. Since this difference of $7 per head is partly attributable to

the presence of cattle ticks, it is thus apparent that this pest causes a

great loss apart from the other annoyances and financial losses occa-

sioned by its existence. Its influence is even more far-reaching, for

by retarding development in animal husbandry it greatly hinders the

spread of diversified farming and becomes one of the greatest impedi-

ments to the improvement of the soil and other agricultural conditions.

It was generally agreed by those who had given attention to this

problem that tick extermination from the South is both possible and

practicable, and that it will be accomplished. In order to get effect-

ive action from this unanimous sentiment the conference adopted a

resolution requesting Congress to make a liberal appropriation for

the dissemination of knowledge concerning the methods of tick exter-

mination, and for the work in pushing the quarantine line farther ana!

farther to the South. The commissioners of agriculture of the quar

antined States were also urged to use all possible efforts in securing

such uniform legislation as is necessary to bring about the most

effective cooperation between the State and Federal authorities in this

work.

While, therefore, it is generally recognized that effective methods

of tick extermination have been worked out, it remains to carry on a

sj^stem of demonstration and education for the benefit of stockmen.

Stock laws must also be passed in localities where such laws do not

exist in order that the movements of stock may be regulated. Wher-
ever such laws do exist it is possible to proceed at once with tick

extermination, and it is believed that with the proper educational forces

in the field, in the line of farmers' institutes and personal contact with

interested stock raisers, the natural difficulties in inaugurating such a

movement will be overcome and the movement itself will proceed with

satisfactory speed.

The conference was one of great importance and developed much
enthusiasm and confidence. The subject was considered as being fun-

damental to southern agriculture. With the knowledge alread}T at

hand regarding the habits and life history of the cattle tick, and the

proper machinery set in motion to secure concerted action, there is

more encouragement than ever before to look forward to the ultimate

eradication of this scourge. The interests involved should lead every

State and every farmer to do his part well. The work can be carried

on smoothly and economically only when the most thorough coopera-

tion is realized. It will be necessary for the individual farmer not

only to appreciate the desirability of eradicating the ticks, but of

cooperating in the work with the county and State officials and the

Federal Government.
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The nineteenth annual convention of this association was held at the

Shoreham Hold. Washington, l>. C, November L4-16, L905. The
meeting was one of unusual interest and success, and the attendance

was larger than on any previous occasion. The registration was

undoubtedly swelled by reason of the annual conventions in Washing
ton of several other related bodies, which occurred at about the same
time. Among these were the Associations of Stale Universities, of

Farmers' Institute Workers, of Horticultural [nspectors, and of Offi-

cial Agricultural Chemists. An unusual number of persons interested

in industrial education and agricultural experimentation was thus

brought together in Washington, and a large proportion of these

attended the sessions of the*Association of Colleges and Station-, in

whole or in part. Over -J.M* person- registered, and the delegation

which paid it- respects to the President on the afternoon of the first

day of the convention included a considerably larger number.

GENERAL SESSIONS.

The association was addressed at the opening session by Hon. James
Wilson. Secretary of Agriculture, and a former member of t he associa-

tion. Ho declared his deep interest inthe work of the association and

his belief in the purposes of the institutions represented. Hi- inten-

tion upon first coming to the Department had been to make it helpful

to the experiment stations, but he found that it was first necessary to

strengthen the Department it-elf. This he had done by building up

the -tall of workers and securing increased appropriations from Con

gress; and the stage had been reached where more attention could be

given to aiding the stations. Secretary Wilson declared the greatest

need of the stations to be more money, and he stated that in hi- forth-

coming report to Congress he had strongly recommended that larger

appropriations be made for the use of the stations, lie held that this

would be an economy measure, since there is no economy -o far-reach

ing a- the strengthening of the American farmer.

The annual presidential address was delivered by i>i. K. B. Voor-

hees, of New Jersey, on the evening of the first day of t lie convention.

This related inthe main to some of the duties and responsibilities of

the agricultural colleges and experiment stations. Doctor Voorhees

11938—No. 4—05 2 3lM
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held these colleges primarily responsible for the kind and amount of

work done by the stations, because the working staff is the first deter-

mining factor in station work, and it is to the colleges that we must look

for the fundamental training for this work. He urged the need of more

research work on the part of the stations, and declared that the lack

of the present limitations were largely due to the inadequate supply

of broadly trained men capable of planning highly scientific investiga-

tions. The speaker called specific attention to lines in which agriculture

is in need of investigation, to prevent losses of stock and products, and

to bring districts now largely wastes into more profitable cultivation.

These illustrations were presented to show that " it is the manifest duty

of this association, as representing both the colleges and the stations,

to see to it that provision is made for the specific training of investiga-

tors; for, all things considered, our progress has been measured and its

limits fixed by the available men, rather than by material equipment."

The report of the executive committee, presented by Dr. H. C.

White, chairman, briefly reviewed the activities of the committee dur-

ing the year, notably in securing modification of the orders of the

War Department with reference to military instruction in the land-

grant colleges, and its efforts in behalf of the bills before Congress

for the increase of the experiment station appropriation and for the

establishment of mining schools. The committee believed that the

association should concentrate its efforts on a single bill, rather than

attempt the support of several measures. This suggestion led to con-

siderable discussion later in the meeting, which brought out the quite

general feeling that preference should be given to the Adams bill; but

to avoid embarrassing the executive committee by too rigid restric-

tions it was instructed to concentrate its efforts upon the bill apparently

in the most favorable condition for passage, provided the mining bill

be so modified as to recognize the land-grant colleges as the bene-

ficiaries.

The executive committee suggested a reorganization of the stand-

ing committees of the association, and made recommendations in this

regard, which were referred to a special committee, whose report,

presented later, provided for four standing committees, viz, (1) instruc-

tion in agriculture, (2) graduate study, (3) extension work, and (4) ex-

periment station organization- and policy. These committees are to

consist of six members each, to be appointed bv- the retiring president,

and provision is made for a gradual rotation in the membership so that

the terms of only two members will expire each j-ear. Vacancies

occurring during the year are to be filled bj- the committees them-

selves. The appointments upon these committees, with the terms of

office, are as follows: Instruction in agriculture—A. C. True and T. F.

Hunt, three years; H. T. French and H. C. White, two 3
Tears; J. F.

Duggar and W. E. Stone, one year. Graduate study—L. H. Bailey
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and II. P. Armsby, three years; M. II. Buckham and K. H.Jesse,

two years; W. < ). Thompson and Brown Ayres, one year. Extension

work K. C. Butterfield and C. R. Van Hise, three years; B. W. Kil

gore and C. I
-'. Curtiss, two years; A. M. Soule and \V. M. Hays,

one year. Experiment station organization and policy E. Davenport

and C. D. Woods, three years; W. A. Elenry and II. J. Waters, two

years; M. A. Scovell and C. E. Thorne', one year.

In the course of its report the executive committee referred to the

death during the year of President II. II. Goodell, who had been an

active worker in the association since its organization, a member of its

executive committee for fourteen years and chairman of that committee

for eight years. The committee had made special provision for a

memorial address upon tin 4 life and services of President Goodell,

which was presented by President W. E. Stone. In this fche speaker

paid an eloquent tribute to President Goodell, his work and achieve

ments, his indomitable energy and perseverance in what he undertook,

and especially those sterling qualities of heart and mind which com

manded the esteem and affection of all who came to know him. " He

lived a full and rich lit*** of service in a great cause, and left a record

of permanent achievements, but the finest and best of hi> Life was

known only to his intimate friends* and to his students, to whom he

revealed a true nobility of conduct and a splendid character that was

an inspiration to all who came within its influence."

Resolutions of respect and esteem were adopted by the association,

and the address was ordered printed, separate from the proceedings,

for more general distribution.

Dr. A. C. True presented the report of the bibliographer of the asso

ciation, noting nearly a hundred bibliographies which had appeared

during the year upon subjects of interest to agricultural investigators.

Most of these have been listed in this journal. The report of the

treasurer, J. L. Hills, showed receipts for the year of $1,563, expenses

amounting to $1,200.05, and a balance on hand of $995.87.

The report of the committee on uniform fertilizer and feeding-stuff

laws, by Dr. H.J. Wheeler, chairman, showed that there had been sei

eral new law- passed or modifications of old laws during the year, which

had in general followed the recommendations of the committee, and that

in several other States there was dissatisfaction with the present laws

which might lead to changes. The opinion wasexpressed that in gen-

eral the movement is gradually in favor of the general provision- for

fertilizer legislation recommended by the association.

The committee on method- of teaching agriculture reported, through

Dr. A. C. True, chairman, that 20, 000 copies of last year's report of

the committee on teaching agriculture in rural school- had been printed

and distributed during the year. The committee desired in future to

work along two main lines, viz. (1) to study courses of agriculture to
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be taughi in secondary agricultural schools and other high schools

generally, and (2) to make a more detailed study of college courses in

animal husbandry and develop sonic special topicof this subject from a

pedagogical standpoint. Dr. True then explained the work of this

Office in relation to agricultural education, pointing out the recognition

it has received as a leading agency for the promotion of this branch of

education, and the action of the Secretary of Agriculture in request-

ing from Congress an increased appropriation of $5,000 for the devel-

opment of work along this line.

The committee on graduate study reported, through Prof. L. H.

Bailey, chairman, that arrangements have been made for holding a

second session of the school of graduate study at the University of

Illinois during the coming summer. A canvass of the agricultural

colleges for subscriptions of S25 a year toward the maintenance of the

graduate school, as provided for by the association last year, showed

27 colleges favorable to making such subscription, 15 unfavorable, and

4: doubtful. The committee emphasized the importance of the gradu-

ate 1 school, which it thought should be a regular and continuous work

of the association. It held that the school should be an institution of

the association, and that it should assume responsibility for its pol-

icy and management. The college where the school was held would

then be the agent of the association. The sources of income for the

graduate school would be (1) fees from the students, which it thought

should be lixed at $10, (2) the contributions from the association,

derived from the colleges subscribing, and (3) the contributions of the

institution at which the course was given. The report of the com-

mittee, with its recommendations, was adopted.

The committee on pure-food legislation reported, through Dr. W. A.

Withers, chairman, that progress had been made in extending and

strengthening the State laws relating to foods, and also in the better

execution of pure-food laws. It referred to the satisfactory workings

of the inspection of imported foods as indicating the advantages of a

national pure-food law.

The report of the committee on the collective college and station

exhibit at St. Louis was presented by Dr. W. H. Jordan, chairman, and

was received and the committee discharged. It was shown that of the

$100,000 appropriated for this exhibit, only about $90,000 had been

expended. The report gave a history of the origin and preparation of

the exhibit, description of the various parts as installed, and of the.

so-called outside exhibit, together with other details. By vote of the

association it was placed on tile in the Office of Experiment Stations

for future reference.

The report of the committee on indexing agricultural literature,

presented by Dr. A. C. True, chairman, described the progress which

has been made in the library of the Department of Agriculture in
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indexing scientific periodicals relating bo agricultural investigations

and tlir preparation of cards which are printed by the Library of

Congress. Thus far about 7,000 cards have been issued. At pres

cut there arc only 1<> subscribers for the complete sets and 1 1 for

partial sets, and the question has arisen whether it is worth while t"

continue this work. It was pointed out that at least :'..", subscribers

for the complete index would he required t<> warrant it- continuation.

The undertaking was originally authorized by the association, and the

members were therefore urged to investigate the character of the

index to determine whether or not it should receive their future

support.

'Idie committee on rural engineering reported through Dr. W. E.

Stone, chairman, that progress had been made in strengthening the

courses in this subject at several institutions, hut that sufficient impor

tance had not been attached to this subject t<> id\ e it a coordinate place

with such subjects as horticulture, animal husbandry, agronomy, etc.

It was believed that the best work could not he accomplished until

this is done. The work of this Office in testing pumps, windmills,

etc. was thought to bo of material benefit to professors of rural engi

neering, as was also the work in irrigation and drainage. The com

mittee believed there was need for a few institution- in the country t<>

establish courses in rural engineering, and that that departmentshould

be of coordinate rank with such departments as agronomy, animal

husbandry, etc.

Resolutions were passed indorsing the work of this Office alone- the

lines of agricultural education, and also of irrigation and rural

engineering.

Assistant Secretary W. M. Hays, for the committee on animal and

plant breeding, reported the growth of the American Breeders' A.sso

ciation to an organization of about six hundred members, and the suc-

cessful annual meeting held at Champaign, III., in February last. This

committee was discharged, a- it has accomplished the purpose for

which it was organized.

The establishment of institutions for teaching and research work in

forestry in connection with the land-grant institution- was discussed

by Prof. S. B. Green, who introduced a resolution looking to national

aid, and by Gifford. Pinchot, of the Forest Service. A- the associa-

tion had decided to confine its efforts toward Legislation as pre^ iousTj

indicated, the resolution was laid upon the table.

President K. L. Buttertield offered a resolution instructing the

executive committee to take steps to secure, if possible, the establish

ment of a department of rural agricultural education in the National

Educational Association. The resolution was adopted. Hon. W. T.

Harris. Commissioner of Education, made a brief address in which he

expressed the view that agricultural education should be considered
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each year in one of the special departments of the National Educational

Association.

A vote of confidence and thanks was ordered sent to Representatives

Adams and Mondell for their efforts in behalf of the bills in their

charge for the further endowment of the experiment stations and the

establishment of mining schools. The association also voted to lend

its aid in support of national appropriation for the control of the

gypsy moth. It went on record as indorsing the continuance of the

collection and publication of data by the United States Department of

Agriculture relative to the condition and yields of farm crops, for the

use of farmers and for students in rural economics.

Invitations were received from California, Washington, and Louisi-

ana for the association to hold its next annual meeting in these States.

The telegrams from various parts of California were especially numer-

ous, and much interest was manifested b}" the association in holding

its next session in that State, in view of the meeting there of the

National Educational Association next summer. The matter was left

as usual in the hands of the executive committee.

In the election of officers M. H. Buckham, of Vermont, was chosen

president; C. C. Thach of Alabama, E. H. Jenkins of Connecticut,

J. H. Worst of North Dakota, B. I. Wheeler of California, and

Luther Foster of New Mexico, vice-presidents; J. L. Hills, of Ver-

mont, secretaiw and treasurer; and A. C. True, of this Office, bibli-

ographer; executive committee, H. C. White of Georgia, J. L. Sny-

der of Michigan, W. H. Jordan of New York, C. F. Curtiss of

Iowa, and L. H. Bailey of New York.

In the section on college work and administration, C. K. Van Hise, of

Wisconsin, was chosen chairman, and H. C. Price, of Ohio, secretary.

B. C. Buffum, of Wyoming, was elected chairman of the section on
experiment station work, and M. A. Scovell, of Kentucky, secretary.

H. P. Armsby of Pennsylvania, C. F. Curtiss of Iowa, and the

secretaiw of the section (ex officio) compose the programme committee

of the latter section.

SECTION ON COLLEGE WORK AND ADMINISTRATION.

The general theme for discussion in this section was The Field and
Functions of the Land-Grant Colleges, which was considered under the

three heads—curriculum, discipline, and environment.

In a paper on A Minimum General Culture Requirement, President

A. B. Storms held that the students which the land-grant colleges

attract are not prepared for severely technical courses, and hence pro-

vision should be made for general culture studies during the first two
years of the course, with opportunity for election in the last two years.

The students should not be occupied in acquiring mere manual dex-

terity, which can be more cheaply learned in the workshop.
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President J. M. Hamilton discussed the Relative Amounts of Pure

and Applied Science. II*' held thai the land giant colleges should

give a good foundation in pure science, not for intellectual training

alone, hut as a preparation for the work in applied science. Their

should be diversity in this also, for the application of pure science

frequently calls for the union of Beveral branches. In view of these

considerations he would have a large amount of pun- science work in

the early part of the land-grant college course, and make the later

science work thoroughly industrial.

Prof. F. W. Kane, in his discussion of Courses in Agriculture,

Horticulture, and Allied Subjects, confined his remarks mainly to

horticulture. In his scheme for utilizing the L50 bours assigned to

horticultural courses. 20 hours were given to the study of propaga-

tion, 50 to pomology, 50 to olericulture, and :'»<» to floriculture. Charts

were also exhibited which showed a syllabus of a separate course in

horticulture, and of horticulture as it is now given in several States.

Di-. II. W. Tyler discussed what constitutes a "liberal and practical

education" for an engineer, making suggestions as to the allotment of

time between general science and professional work; and Dr. W. E.

Stone and President J. L. Snyder considered the desirability of degree

courses in home economics. The former held that since the manual

operations of this country are performed by the uneducated people,

there is no place for manual training in the degree courses, hut that

skill in manual operations should be acquired in the lower schools.

President Snyder maintained that manual development might to a cer-

tain extent he considered one of the legitimate aims of a college course,

which ought to be in the broadest sense a preparation for life; and he

outlined a tentative degree course in home economics.

In discussing these papers Prof. L. H. Bailey pointed out a tendency

to react from the exclusively or severely technical undergraduate

courses, and to hold somewhat closely to some of the traditions of

education. He noted further a growing disposition to occupy the first

two 3
Tears of the college course with the fundamental or pure science

Subjects, a drift, of opinion toward humanizing the conduct of courses

in all of the land-grant institutions, and'
v *an increasing sympathy

with the work-a-day life," a desire to introduce other subjects which

have to do with the every -day life of the people, and a general indica-

tion that the courses, particularly on the agricultural side, are not

regarded as severely technical. Particularly was he impressed with

the emphasis placed upon the ideals of education rather than practical

utility.

Student Control was the topic of a paper presented by President

W. O. Thompson, who discussed (l } student government as originated

at the University of Illinois in L869, and tried subsequently at a num-

ber of other institutions; {'2) faculty control, and (3) administrative
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control. He favored the latter method, which places the matter of

discipline entirely in the hands of the president of the college and

does away with the necessity for elaborate rules and regulations. The

discussion following seemed in general to favor this view.

In discussing the relation of the land-grant colleges to the State

universities, President W. J. Kerr stated that since 1862, in response

to a demand which found its first concrete expression in the land-grant

act, the courses in the State universities have been greatly modified,

the changes being toward "education related more directly to the

practical affairs of life." The logical division of work in the States

having separate institutions he thought would be for the universities

to offer courses in liberal arts and the professions, while the land-

grant colleges would offer all of the technical courses in agriculture

&nd the mechanic arts.

In a paper on The Normal Schools, President K. C. Babcock brought

out the fact that comparatively little is now being done to train teach-

ers for small towns, villages, and rural communities. He urged that

the land-grant colleges should help the normal schools by offering-

short courses for teachers, holding institutes, and sending out their

officers to give courses and lectures in normal schools. The same gen-

eral conception of the duty of the land-grant colleges in the movement

for the improvement of public schools was held b}^ Dr. A. C. True,

who read a paper on The Public Schools. He said that the colleges

should study the programmes of the public schools, come into close

touch with their school officers and teachers, provide courses of study

which will be attractive to school officers and teachers, and by summer
schools or otherwise seek to bring such persons into direct contact

with the system of education represented in these colleges. Elemen-

tary and secondary courses in agriculture and mechanic arts in the

public schools are required to direct students to the land-grant col-

leges and to prepare them to enter their courses.

Prof. John Hamilton discussed the relation of the land-grant col-

leges to the farmers, and pointed out three great fields in wThich these

institutions should work, viz, (1) the college class room—four-year
courses, short courses, and post-graduate courses; (2) college exten-

sion work, including correspondence courses, farmers' institutes,

movable schools of agriculture, and practice farms, and (3) normal

schools of agriculture for training capable farmers to take part in the

extension work of the colleges.

SECTION ON EXPERIMENT STATION WORK.

The two subjects arranged by the programme committee for consid-

eration in this section were (1) soil investigations and (2) how much
demonstration work and what kind should the experiment station

undertake \



CONVENTION OF AMERICAN AGRICULTURAL COLLEGES. 329

Under the first subject Dr. C. ( >. Hopkins presented a paper on Soil

Fertility in Relation to Permanent Agriculture, in which be called

attention to the widespread decline of the fertility of farm Lands in the

United States, due to exhaustive systems of cropping and export of

fertility from the farm. The extension of animal husbandry, involv-

ing the feeding of a large proportion of the crops grown to animals <>n

the farm, and thus insuring the return of the fertility to the soil,

would act as a partial cheek to this exhaustion; hut it was pointed out

that about 80 per cent of the fanners of the United State- are giving

attention almost exclusively to crop production, and that a Large pro

portion of them will probably never take up animal production t<> an

extent that will result in an increase of fertility of their farm- in this

way. It is therefore necessary for such farmer- to adopt systems of

cropping, supplemented by the use of fertilizers, which will enable

them to maintain the balance of fertility or turn it in their favor.

The experiments of the Illinois Station with various systems of

cropping and fertilizing on different soil horizons, on representative

Illinois soil areas and types, were briefly reviewed, the results of

chemical analysis and pot and field experiments usually agreeing in

showing that in these soils phosphoric acid is usually the principal

requirement and the only one which needs to be applied in commer
rial form. The soils are. as :t rule, abundantly supplied with potash,

and nitrogen is readily and cheaply obtained by growing Leguminous

plants. The cheapest and most efficient means of supplying the phos-

phoric acid has been found to be b}T the use of fine-ground rock phos-

phate in connection with green manures or other materials supplying

abundance of decaying organic matter. The efficiency of such cheap

phosphates a- compared with the more expensive acid phosphates has

also been demonstrated at the Maryland. Ohio, and Pennsylvania

stations.

In the discussion following this paper, Director C. E. Thorne

pointed out the fact that virgin soils and those long under cultivation

behave very differently toward the same systems of cropping and

manuring; Dr. II. J. Wheeler called attention to the unsuitability

of untreated phosphates to exhausted soils and to market -garden crop-:

and Prof. \V. P. Brooks stated that a large proportion of the soils of

New England are in special need of potash, and that it i-> impossible to

determine the fertilizer requirement of a soil apart from the peculiar

needs of the particular crop to be grown, a fact which was strongly

emphasized by other speakers.

In a paper by Dr. A. M. Peter on Some Results of an Old Method

for Determining Available Plant Food in Soils, read by the secretary

of the section, a compilation was given of the results of determina

tions, made in L854 by K. Peter, State geologist of Kentucky, of the
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relative .solubility of the constituents of virgin soil, old tield soil, and

subsoil in carbonated water (saturated with carbon dioxid under a

pressure of two atmospheres). The averages of 33 determinations in

each case showed the greatest solubility in case of the virgin soil and

least in case of the subsoil. The variable character of the carbonated

water and its low solvent power for phosphates are considered insuper-

able objections to its use for this purpose. The author recommended

one-fifth normal nitric acid, and reported comparative studies of the

solubility in this acid of the potash, phosphoric acid, and lime of good

and poor tobacco soils and of pasture soil, as well as of the first two

in hydrochloric acid of 1.115 sp. gr. The results showed a small

percentage of available potash, but very large amounts of available

phosphoric acid and lime, in all soils and to all depths down to 2 feet.

Incidentally it was found that the poor tobacco soil was much richer

in nitrates than the better soil. Methods of sampling soils were

briefly discussed, and the concentrating of attention on the first 6

inches of soil as that part of most importance in plant production was

advised.

Director C. E. Thorne presented a paper on Soil Investigation, in

which he pointed out the necessity of supplementing chemical analysis

and pot experiments with carefully conducted field experiments, and

also' of giving more attention to the biological processes in the soil.

The results of a 7-year rotation with corn, oats, and wheat, and of a

3-}^ear experiment with clover, at the Ohio Station, using lime and

various fertilizer combinations, were reviewed, showing that phos-

phoric acid is apparently the first requirement of cereals on the soils

experimented with, and lime the first requirement of clover, potash

being second in importance for this crop. The beneficial effect of the

lime, particularly on the clover crop, was apparently due to the acid

condition of the soil, the character of the growth of the clover being

a reliable index of the acidity and the need of lime. Such acid soils

were shown to be widely distributed in Ohio.

Attention was called to the fact that the action of certain forms of

nitrogen, particularly ammonium sulphate, on acid soils is greatly

improved by applications of lime. It was also noted that plants vary-

with reference to sensitiveness to soil acidity, wheat being especially

resistant. While the source and nature of the soil acids are not well

understood, there are indications that they may be, in part at least,

the result of biological processes.

Discussing this paper, Dr. J. G. Lipman urged the importance of

more careful study of the relation of acidity to bacterial activity on

the one hand and to the physiological processes of the plant on the

other, especially as affecting the solubility of the nitrogen compounds

present in the soil or diffused from the cells of the plant roots or the

root tubercles.
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»Dr. II. J. Wheeler made some suggest ions regarding profitable lines

of research in connection with soils, including studj of chemical means
of differentiation of the forms of phosphoric acid in soils, influence of

soil treatment on the biological processes of the soil and the growth of

plants, max iin um limits of application of lime, in Hue nee of the growth
of one plant upon the growth of it- successor upon the same soil,

influence of soil texture upon the growth of different plants, availability

of plant food, the relative avidity with which different plant- take up
soil potash and soda, and the reliability and applicability of Loew's

hypothesis regarding a accessary fixed ratio between lime and

magnesia in product ive soils.

In the discussion of the subject of demonstration work. Director

Thorne explained the Ohio system of (1) test farms on which experi

mental work is carried on in different parts of the State; (2) coopera

tive experiments with farmer-, taking up simpler phases of station

work, and intended primarily to develop farm experimenters in each

locality, and (3) special arrangement for particular piece- of work.

Some feature- of the work done under this system are experimental

and in part maintained by Federal funds; a large part i- purely

demonstration work and is maintained by State fund- provided for

that specific purpose. The importance in cooperative work of reliev-

ing the fanner from pecuniary responsibility and of maintaining strict

supervision of tin 1 work through station officers was (jointed out. The
speaker urged the need of extension of demonstration work.

Dr. Hopkins explained the system of combined experimental and

demonstration work followed in Illinois on the farms controlled by

long-time lease or purchase on the various typical soil area- of that

State. Prof. L. C. Corbett drew a sharp distinction between experi-

mental work and demonstration work, holding that the latter should

have as its prime object the teaching- of remunerative method- of

farming, as illustrated in the work of the Department demonstration

farms in the cotton belt. Similar views were expressed by Director

( !. D. Smith, who cited various illustration- of way- in which the sta-

tion had been instrumental in introducing more profitable farm prac

tices in Michigan by mean- of demonstration experiments.

Dr. \Y. II. Jordan, of New York, thought that agricultural knowl-

edge passed through three stages in reaching the farmer, (h labora-

tory investigation, (2) test in practice. (.".) general introduction.

Experimental work end- with the second stage. The third i- purely

demonstration work, and is not the province of the -tat ion- under the

Hatch Act. Director Hill-, of Vermont, thought discovery to be the

primary object of the stations, and that demonstration work was out-

side their province. Dr. Wheeler believed the discovery and test in

practice of scientific truth the proper functions of the station. The

dissemination of result- by demonstration and like means he held to
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be an educational function and to belong properly to the extension

departments of the colleges. Prof. T. F. Hunt urged that more atten-

tion should be given to the study of agricultural economics, so that

there will be a better basis for advice as to business methods and man-

agement on the farm.

Prof. W. J. Spillman maintained that the purpose of demonstration

farms should be to teach profitable methods of farming, based upon

scientific investigations and the experience of successful farmers.

Demonstration work is a necessary supplement of the present system

of investigation and dissemination. He briefly explained some features

of the work of the Department in farm management. Dr. H. P.

Armsby warned against encouraging exaggerated expectations on the

part of farmers from experiment station work. The farmer should

be encouraged as far as possible to work out the problem of farm

management for himself, a view which was concurred in by others.

A report on the federation of agricultural organizations in different

States of the Union was submitted by Dr. H. J. Wheeler. This

paper showed that in 12 States federation has already been secured and

that other States are contemplating federation. The report was

accepted and the committee continued.

A preliminary report on the unification of terms for reporting

analytical results was submitted b}T Dr. C. Cx. Hopkins, chairman of

the committee on this subject. The report contained unanimous

recommendations with regard to terms to be used in reporting analyses

of feeding stuffs, foods, sugars
:
and insecticides, but the committee

was unable to agree as to terms to be used in soil and fertilizer analy-

sis, the disagreement being with regard to the use, proposed b}r Dr.

Hopkins, of the " element" system of nomenclature.

Prof. H. Snyder presented the report of the committee on testing

cereals, which noted the limited character of the literature relating to

the testing of wheat and flour for industrial purposes, and discussed

briefly some of the factors which have been shown to control flour

yield and bread-making quality. Flour yields have been shown to

be directly proportional to weight per bushel, but bread-making qual-

ity does not follow the same rule. Color and hardness are controlling

factors in determining commercial value of wheat for milling pur-

poses. There are many unsettled points in connection with the rela-

tion of the amount and character of the protein to bread-making qual-

ity. The committee proposes to take up first methods of preparing

flour for test. The report was accepted and the committee continued.

The main general topic proposed for discussion by the section at the

next convention was Animal Nutrition, but the opinion seemed to gen-

erally prevail that the officers of the section and the programme com-
mittee should be left free to change the topics if contingencies should

arise which would make it desirable to do so.
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Methods of titration of phosphoric acid, < >. .1. 1 1 i.aynh k \
| Ztschr. Angi u . ' 'hi m.,

t8(1905)"i pp. 65.5, 656; abs. in Analyst, SO [1905), No.852, pp. 257, 258).—The author

describes what he considers to be a simple and practical modification of Hundeshagi

method. The phosphoric acid is precipitated as magnesium-ammonium phosphate

by the citrate method, the precipitate collected on a hardened filter paper, washed

firsl with - per cenl ammonia and then with alcohol until free from ammonia, the

total volume of the washings nol exceeding about 40 cc. "The precipitate is then

washed off with cold water into a porcelain dish
I
total volume required about 200 cc. ,

and, after the addition of a few drops of methyl orange solution (strength, 0.1 per

cenl i, decomposed with aslight excess of ^-normal HC1, and the excess found by

titration with
,
-normal NaOH (1 CC. f,,

-normal acid=0.01065 gin. PaO
A rapid volumetric method for the determination of phosphoric acid,

W. B. Hikt and F. W. Steel (Proc. Soc. Chem. Indus. Victoria, 1905, Mar.-Apr.;

Chem. News, 92(1905), No. 2889, pp. 113, 114).—A slight modification of Littmann's

method E. S. R., 10, p. 513) is described and recommended as preferable to Pem-

berton's method Eor < imercial work.

Solubility of lime and magnesia in solutions of sodium chlorid with or

without sodium hydroxid.—Application to the separation and estimation

of the two substances, E. Maigbet (Bui. Soc. Chim. Pari*, 8. set., 33
I 1905), A

11, pp. 631-684, figs. .': abs. in Jour. Chem. Soc. [London'], 88 (1905), No. 513, II. p.

-The author makes use of the fact that while lime is fairly soluble, magnesia

is insoluble in solutions containing less than 160 gm. per liter of sodium chlorid in

presence of 0.8 gm. per liter of sodium hydroxid in extending and making more

accurate lyAnselme's method of estimating lime and magnesia.

Th.- method proposed by the author is as follows: To 100 cc. of the solution in a

200 cc. flask add 20 cc. of a solution containing sodium carbonate, 100 gm., and

Bodium hydroxid, 20 gm., per liter, the equivalent of which in 2-normal hydro-

chloric acid is known. Heat the mixture to boiling, cool, and makeup to 200 CC

with a solution of sodium chlorid, L60 gm. per liter. Shake the mixture, tilter. and

titrate 100 cc of the filtrate with 2-normal hydrochloric acid, using tropeolin as

indicator. The difference between twice the burette reading and the equivalent of

the alkaline solution added gives the total magnesia and lime present in terms of

2-normal hydrochloric acid.

To determine magnesia alone add to 100 CC. of the solution L0 CC. of a solution of

sodium hydroxid, 80 gm. per liter; dilute to 1 liter with a solution of sodium chlorid.

160 gm. per liter; shake, filter, and titrate 500 cc of the filtrate with 2-normal

hydrochloric acid, using phenolphthalein as indicator. The difference between the

burette reading multiplied by 2 and the amount of sodium-hydroxid solution added

gives the magnesia present. The difference between this and the first determination

gives the lime present.

On the determination of nitrogen by the Kjeldahl method, 8. P. 1. 8

sen, C. Pedebsen, and A. C. Anderson [Compt. Rend. Lab. Qarlsberg,
,

No.

333
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./, pp. 126-136, 193-208; abs. in Analyst, 30 (1905), No. 354, pp. 314, 315).—The appli-

cability of the Kjeldahl method to the determination of nitrogen in such compounds
as creatin, creatinin, lysin, and uric acid is discussed and precautions to be observed

to secure accuracy are explained.

A modification of the Kjeldahl method for the determination of total nitro-

gen in urine, A. Babes (Bui. Pharm. et Chim. Roumanie, 1905, May-June; abs. in

Ann. Chim. Analyt., 10 (1905), No. 9, p. 366).—In the method proposed 1 to 5 cc. of

urine is digested in a 100 cc. flask with 2 cc. of hydrogen peroxid, 0.1 to 0.15 gm. of

sodium oxalate, and 1 to 1.5 cc. of concentrated sulphuric acid. The time of diges-

tion never exceeds 1'. hours. Sodium hydroxid maybe added and the nitrogen

determined in the usual way, or it may be determined volumetrically by means of

sodium hypobromite.

Volumetric determination of nitrous acid by means of eerie sulphate, G.

Barbieri ( Chem. Ztg., 29 (1905), pp. 668, 669; abs. in Analyst, 30 (1905), No. 354, p.

320) .—The nitrite is oxidized to nitrate by the addition of an excess of eerie sul-

phate, the excess of the latter being decomposed by the addition of potassium iodid

and the liberated iodin titrated as usual.

On the determination of ammonia in water, Cavalier and Artus (Bid. Soc.

Chim. Paris, 33 (1905), pp. 745-747; abs. in Analyst, 30 (1905), No. 354, p. 319).—

From the results of a series of experiments the authors conclude that the iodid

method of Trillat and Turchet (E. S. R., 17, p. 112) is less sensitive than that of

Nessler, no coloration being perceptible until the proportion of ammonia is as much
as 3 rag. per liter. This necessitates, in case of water containing small amounts of

ammonia, evaporation Avhich is as tedious as the distillation in the Nessler process.

It was also found that the black coloration of the iodid was very unstable and dis-

appeared almost completely after 2 or 3 minutes.

Determination of the organic nitrogen in potable waters, J. C. Brown
%
(Proc.

Chem. Soc. London, 21 (1905), pp. 208, 209; abs. in Analyst, 30 (1905), No. 354, P- 316).—

"Details are given of a process for the determination of the whole of the organic

nitrogen in water and sewage effluents. The process essentially consists in the dis-

tillation to dryness and subsequent ignition of a mixture of a portion, usually 200 cc,

of the sample, without previous evaporation, with potassium hydroxid and potassium

permanganate. The operation is carried out either in a Jena glass or in a copper

retort, and the evolved ammonia is determined by Nessler' s reagent as usual."

Report of committee on standard methods of water analysis to the labo-

ratory section of the American Public Health Association (Jour. Infect. Diseases,

1905, Sup. 1, May, pp. 1-141)-—This is the report made to the laboratory section at

the Havana meeting of the American Public Health Association, January 9, 1905,

outlining the progress in water analysis and describing the best current practice.

The report is based on the results of 5 years' cooperative work on the part of several

of the most active water analysts and bacteriologists of the country and covers in

great detail the whole field of water analysis, physical, chemical, microscopical, and
bacteriological, including under the latter a revision of the report of the bacteriological

committee of the American Public Health Association published in 1897.

"The methods of analysis presented in this report as 'standard methods' are

believed to represent the best current practice of American water analysts, and to be
generally applicable in connection with the ordinary problems of water purification,

sewage disposal, and sanitary investigations. . . . Detailed descriptions of the

various methods recommended are given in concise form, covering the essential fea-

tures of each determination. It is assumed that those using these directions are

thoroughly grounded in the fundamental principles of chemistry and biology, and
that they are also familiar with the leading literature upon the subject."

The report brings out quite sharply the limitations which have been placed on
purely chemical determinations such as "free ammonia" and "albuminoid ammo-
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nia" by recent investigations and the greatl) increased importance of biological and
physical examination, the last rendered necessary by recent progress in methods of

precipitation, sedimentation, and water softening.

A bibliography is given containing "a list of references to the works moe
Baited in America, arranged for the purpose of assisting the reader in getting in touch

with the genera] aspects of a method, including its historj and application, together

with full technical details of the procedure as now practiced.

"No attempt is made to report upon the interpretation of the results of water
analyses or upon the classification of bacteria, as these subjects are receiving the

attention of other committees of the association."

Progress in the chemistry of waters, including- natural and artificial min-
eral waters, A. Goldberg [Chem. Ztg., 29 (1905), No. 70, /</<. 915 921). \ brief

review of investigations relating to this subject, with numerous references to

literature.

The volumetric determination of reducing sugars, A. K. Ling and T. Rkndi i.

(Analyst, SO (1905 . No. S51, />/>. 182-190).—Ferrous thiocyanate has been found by
the authors the most satisfactory indicator for titrating BUgars with Fehling's solution.

The indicator is prepared by dissolving l gm. <>f ferrous ammonium sulphate and

1 gm. <>f ammonium thiocyanate in lu ce. of water at a temperature of about 45 to

50° (\, cooling the solution, and adding 50 cc. of concentrated hydrochloric acid.

The solution is decolorized by the addition of a little zinc < lust. The Fehling's solu-

tion is not diluted. The sugar solution should he of such a strength that 20 to 30 ce.

will reduce lo ce. of Fehling's solution.

A study of the hydrogen peroxid method of determining formaldehyde,
.1. K. Haywood and B. H. Smith (Jour. Amer. Chem. Soc, 91 (1905), No.9,pp. i

1188).—The methods of Blank and Finkenbeiher and of Fresenius and Grunhul
served as a hasis for the tests reported. A modified procedure for carrying out the

former method is suggested.

A new method for the detection of formalin in milk, Otz ( Chem. Ztg., 99

(1905), No. /'.'', p. 669).—Unless added to milk in larger quantities than are q<

sary for the purposes of preservation, formaldehyde was not found to interfere with

the tests used to distinguish boiled from raw milk.

Winckel's test for enzyms was found very delicate for detecting formaldehyde in

milk. Equal parts of milk and hydrochloric acid, sp. gr. 1.1'.'. are heated with a

crystal of vanillin, when a violet or raspberry color shows the pre-, nee of formalde-

hyde, a faint trace, however, being indicated by a yellow color. The author found

that piperonal or p-oxybenzaldehyde could besubstituted for the vanillin, though not

with quite so satisfactory results. This method of detecting formaldehyde was not

found applicable to other food products than milk.

New method of rapid milk analysis, F. Bordas and Touplain Ann. ('him.

Analyt., 10 (1905), No. 7, pp. 967, 968; Rev. Soc. Sci. Hyg. Aliment., 8 1905), &
pp. 168-168).—Ten cc. of milk is added drop by drop to 25 v. of 65 per cent alcohol

acidified by acetic acid in a weighed sedimentation tube. After standing for a few

moments this is centrifuged, the supernatant liquid decanted, and the precipitate

washed twice in 50 per cent alcohol, using ::•» cc for this purpose.

Lactose is determined in the liquid obtained by mean- of Fehling's solution. Fat

is determined by extracting the precipitate with alcohol and ether, centrifuging, and

again extracting with ether, the decanted liquids being collected in a tared dish,

evaporated, and the fat weighed. The casein remaining in a tine powder in the

original sedimentation tube is then dried and weighed, after which it i- incinerated

and the ash determined.

New method of milk analysis, J. Bkllibr (Ann. chlm. Analyt., 10(1905), No.7,

p/>. 968-276).— In the gravimetric method described the absorbent material used is

a medium fine sponge previously cut into small pieces and prepared by treating
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eessively with dilute hydrochloric acid, alcohol, ether, and water, and drying. The

weight of the sponge then remains practically constant, the maximum loss in the

subsequent operations being placed at 1 mg. The piece of sponge is weighed, mois-

tened with distilled water, and made to absorb 5 cc. of milk. It is then dried at 80°

C. to a constant weight, 3 hours being generally sufficient,

The total solids are then ascertained by loss in weight. The fat is then extracted

in a Soxhlet apparatus and also determined by the loss in weight, The sponge con-

taining the solids-not-fat is then subjected to fumigation with formaldehyde gas to

render the proteids insoluble, and is then thoroughly washed with 50 per cent alcohol

containing 5 per cent acetic acid and with distilled water to remove the milk sugar

and mineral matter. The sponge is then dried and weighed, the loss in weight rep-

resenting the proteids and also about 2 mg. of ash for an original sample of 5 <•<•. of

milk. Ash is determined on a separate sample and milk sugar calculated by

difference.

Analyses by the method described are given of 7 samples of cow's milk and a num-

ber of samples of human milk from normal and diseased subjects.

Chemical analysis and cryoscopy of milk, H. Lajoux (Ann. Chim. Ahalyt.,

10 {1905), No. 6, pp. 219-231).—Cryoscopic determinations were made on 24 samples

in the municipal laboratory at Reims.

The freezing point averaged about —0.55° C. and was apparently not influenced

by the kind of food, the breed of cows, nor the density and fat content of the milk.

The freezing point is, however, affected by the addition of water, and it is for the

detection of this that the method is considered a valuable supplement to chemical

analysis. For market milk a legal standard of —0.55 to —0.57° is suggested. For

individual cows the freezing point may exceptionally be —0.54°. A freezing point

between —0.55 and 0° would, therefore, serve to indicate approximately the propor-

tion of water added, bearing in mind, however, that pathological conditions of the

milk or the addition of soda or other substances may affect the reading.

The Sichler "sin-acid" butyrometry, W. Schneider (Client. Ztg., 29 (1905),

No. 51, p. 690).—Comparative tests of the Gerber and Sichler methods were made on

goat's milk and cow's milk during a period of 6 months. In its present form the

Sichler method is not considered equal to the Gerber method.

Sulphuric acid for the determination of milk fat by the Gerber method,
M. Siegfeld (Molk. Ztg., 19 (1905), No. 29, p. 7S8).—While pure acid is not neces-

sary for this purpose, badly contaminated acid was found to be very unsatisfactory.

The estimation of fat, L. Liebermann (Arch. Physiol. \_Pfluger~], 108 (1905), No.

10-12, pp. 481-488).—According to the author, simple extraction with alcohol and
ether does not give results wThich are comparable with the saponification method,

unless the alcohol extraction is continued for days. Indeed, a complete extraction

of the fat is hardly possible.

The estimation of fat in infant and invalid foods, C. B. Cochran (Jour. Amer.

Chem. Soc, 27 (1905), No. 7, pp. 906-909).—The method proposed consists in treat-

ing the sample of milk or milk products under suitable conditions with equal vol-

umes of 80 per cent acetic acid and concentrated sulphuric acid, warming until the

substance turns a coffee color, cooling, mixing with a small amount of ether, and heat-

ing with hot water until the ether vapor is removed. The layer of supernatant fat

can then be measured and the proportion of fat calculated from the amount of mate-

rial used.

The use of the centrifuge in the analysis of cocoa and chocolate, F. Bordas
and Touplain (Rev. Soc. Sci. Hyg. Atiment., 2(1905), No. 1, pp. 92-110).—Methods
of analyzing cocoa and chocolate are described and analyses reported. The use of a

centrifugal machine for determining fat and materials insoluble in water and insolu-

ble in a mixture of water, alcohol, and ether is recommended. According to parallel

determinations, the centrifugal method for determining fat (ether, carbon disulphid,
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and gasoline being used as solvents), gives as satisfactory results as the Soxhlet extrac-

tion method.

The influence of atmospheric oxidation upon the analytical constants of

fatty oils, H. C. Sherman and M.J. Pale {Jour. Amer. Chem. Soc, Vb,

5, pp. >><>• 608). Data are given for correcting the i<><lin number of oxidized fattj

oils on tlir basis of the original specific gravity, or if t his is not known on the aver-

age specific gravity of the oil under consideration.

Analysis of the Mexican plant Tecoma mollis, L. V. ECebler and \. Si.uua.i.

S'. Dept. Agr., Bur. Chem. Circ. 24, pp. 6).—Analyses by the methods of Dragen-

dorff and Parsons were made of this plant, which is reported as extensively used in

certain parts of Mexico in the treatmenl of disease.

The examination failed to reveal the presence of any alkaloid or other well-

characterized constituent of medicinal importance. The virtues attributed to this

plant are believed to be associated in some ua; with bitter ingredients which it

contains. As applied to this material the Dragendorff method of analysis was con-

sidered preferable to the Parsons method.

Agricultural chemistry in the year 1904, W. ZiELSTORF] {Chem. Ztschr., ',

{1905), Nos. 8, />/>. 178 182; 9, pp. 198-202; 10, pp. 219-222; abs. in Chem. Cerribl.,

1905, /. No. 26, p. 1729).—A review of the literature of investigations mainly Euro-

pean | during the year relating to the nutrition of plants and animals.

METEOROLOGY WATER.

Summary of weather data, 1894-1904, <i. A. Ceosthwait | Idaho Sta. Bui. 49,

/>/>. 7, 8). Monthly and annual summaries <>l' observations during 11 years, I
s '*)

L904, on temperature and precipitation at .Moscow, Idaho. The mean temperature

for that period was 46.6°, the annual precipitation 22. 1 1 in. The mean temperature

of l*i(>4 was 4S.i;°, the precipitation L5.39 in.

Weather data, 1903-4; summary for eleven years, 1894-1904, I

Ceosthwait i Idaho Sta. Circ. /, pp.28, map I).—This bulletin is a collection of tables

giving daily and monthly summaries of observations at Moscow during L903and 1904

on temperature, atmospheric pressure, precipitation, cloudiness, and w ind movement.

Summaries of observations on temperature and precipitation during 11 years at the

same place are also given, as noted above.

Meteorological observations, .1. E. Ostrandek and ('. II. Cb \i>wick {Massachu-

setts Sta. Met. Buls. 199, 200, pp. 4 ectch).—Summaries of observations on pressure,

temperature, humidity, precipitation, wind, sunshine, cloudiness, and casual phe-

nomena during July and August, L905. The data are briefly discussed in general

Dotes on the weather of each month.

Meteorological observations, ('<. Ginestous {Bui. Dir. Agr. >t Com. [Htnta], 9

{190.'>\. No. 86, />/>. 452-468).—Tabular summaries are given of observations during

March, April, and May, 1905, at a number of places in different parts of Tunis on

precipitation, temperature, atmospheric pressure, humidity, evaporation, cloudii

direction of the wind, and casual phenomena.

Meteorological and magnetic observations at the observatory of the Col-

lege of Belen of the Society of Jesus, Havana, during the year 1904, L
Gangoiti {Observaciones meteorological y magneUcas hechas en el observatorio d<l CoUgio

>lr Belen <1> la Compaftki de Jesus > n In Hdbana, aflode 1904. Havana: Avisador <',,,<>, r-

cial, 1905, />/>. 74)-—A detailed report largely tabular and diagrammatic of the usual

' meteorological observations.

Meteorology of New Zealand: On the routes of high and low pressures,

and the changes of pressure and wind movement resulting from them, K. A.

Edwin (Trait*, ami Proc. New Zeal. Inst., 37 {1904). pp. 555-667, figs. 7 k—This arti-

11938—No. 4—05 3
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cle gives a general discussion of the principles upon which atmospheric movements

depend, especially the theory of the mechanical principle of atmospheric circulation,

and defines "certain systems of pressure, their wind movements and routes."

Barometer and weather, van Bebber (Arch. Deut. Seewarte, 27 (1904), No. 2,

pp. 1-15; abs. in Science, n. ser., 22 (1905), No. 550, p. 54).—The author discusses the

use of the barometer in weather forecastings, refers to studies along this line, and

traces the relation between barometer readings at Hamburg and the rainfall, temper-

ature, and cloudiness for the year, for different seasons, and for individual months

during the period 1876-1900.

A close relation between rainfall and falling barometer is shown. The average

yearly temperature departures were negative at the higher pressures and positive at

the lower. At low pressures the departures are positive in winter and negative in

summer. In general the author concludes that a reasonably accurate judgment of

existing and coming weather can be based on barometer readings, especially when
the location of cyclonic and anticyclonic centers are shown.

An experience of 25 years leads the author to the conclusion '

' that no reorganiza-

tion of weather-service work would be of any value if the present forecasts for a

single day following are adhered to. These forecasts have not satisfied the agricul-

tural interests, and will not satisfy them in the future. Nor will the forecasts be

satisfactory unless the general public understands better than at present the basis on

which weather predictions rest."

Investigation of the upper atmosphere by means of kites in cooperation

with a committee of the Royal Meteorological Society, 1>X. X. Shaw et al.

(Ept. Brit. Assoc. Adv. Sri., 1904, pp. 17-20).—This is a report of progress in a con-

tinuation of the investigations of this committee which have been previously noted

(E. S. K., 15, p. 125). The observations here outlined were made in the summer of

1903, their object being "to ascertain if the behavior of the kites could be improved

by alteration of shape, size, etc., more particularly with regard to uniformity of pull

and stability in winds of varying force."

The general movements of the atmosphere in winter, P. Garkigou-Lagrange

(Compt. Rend. Acad. Sci. [Paris'], 141 (1905), Xo. 4, pp. 283-285) .—The author briefly

describes the results of an attempt to trace the general atmospheric movement of the

entire northern hemisphere, especially during the winter of 1882-83, by superposi-

tion of daily barometric charts.

The use of cannons and bombs as a means of protection against hail, H.

Dufour (Chron. Agr. Vaud, 18 (1905), No. 14, pp. 330-334).—The results obtained

in the use of this method during 1902, 1903, and 1904 are briefly reviewed, the gen-

eral conclusion being reached by the author that while results are not decisive they

furnish some encouragement for the continuance of the practice.

It is pointed out, however, that, apparently, viticulturists have more confidence in

the method than scientists, but that meteorologists are at variance in their opinions

on the subject, one class denying absolutely the efficiency of the process, another

holding that the results claimed are not explicable in the present state of science, and
therefore require a long series of observations before final judgment can be rendered.

The water supply: Bacteriological examination of water from ponds, tanks,

and cisterns, L. L. Lewis et al. (Oklahoma Sta. Bui. 66, pp. 26, figs. 4).—This bul-

letin reports work which was undertaken in order to obtain data showing the rela-

tive number of bacteria in water from ponds, tanks, and cisterns under conditions

similar to those existing wThen the water is in use, special attention being given to

the variations in the bacterial content of two small ponds such as are commonly used

in Oklahoma as a source of Avater supply for farm animals.

The results of the bacteriological examinations show that the water from the ponds

contained as a rule less bacteria than that of the tanks filled with pond water or from

wells. The pond receiving drainage from the barn lots, and to which the cattle had
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free access, slmwcil a higher bacteria] content than thai which was fenced and received

drainage from pasture land. The number of bacteria in the pond water was high

after heavy rains and rapidly fell with clear weather. "Two conditions contribute to

this purifying process in ponds, sunshine and sedimentation, the latter having a much
greater influence in purifying the water than the former." A- a result of such puri-

fication in the pond, which was fenced bo thai the water was aol disturbed by stock,

the actual number of bacteria presenl in the surface water was less than in Borne of

the wells examined. The number of bacteria in the tanks was much higher than in

the water of the wells from which they were filled, showing "thai anj water, how-

ever pure, w hen pumped from a well will soon show a large number of bacteria w hen

Bampled from a tank, on accouni of the trash, dirt, etc., that will accumulate in the

tank, a- well as from the saliva of animals drinking the water."

Attention is called to the danger of the spread of intestinal parasites through the

agency of pond water. "If any of the stock are infested with worms the water from

pastures collected into ponds soon becomes contaminated with the eggs and larvae, and

in this way are transferred to the alimentary canal of other animals, where they

develop."

The methods of bacteriological examination used, of building ponds and cisterns,

and of protecting them from contamination are described.

Miscellaneous water analyses, A. (i. Ford (Oklahoma Sta. Bui. 67, pp.

The results of partial analyses of L26 samples of water made at the station during t In-

past •"> years are reported and discussed. Of these. 95 samples were from well-. 13

from springs, 5 from rivers or creeks, 2 from cisterns, and II miscellaneous. The
methods used in analysis and in the interpretation of results are briefly explained,

and methods of protecting water from different sources from contamination arc

described.

Filtration and sterilization of water, II. Pillaud {.lour. Agr. /'ml., ,,. ser., 10

(1905), Nos. SO, pp. 109-111; 88, />/'• 878-875, fig. /).—Apparatus and systems (ther-

mal, chemical, and physical ) for this purpose suitable for use on farm- are described

and tests of the efficiency of some of them are briefly reported.

The action of cupric sulphate upon the bacterial life contained in water,

II. Watkins-Pitchfobd (Natal Agr. Jour, and Min. Rec, 8 \ 1905), No. 8, pp. .

.—A series of tests of Moore's method (E. S. R., 16, p. 238) is reported, which

leads to the conclusion that "in the sulphate of copper, used in proportions of 1 part

of the salt to 75,000 parts of water, we possess a-. agent which promise- to be both

valuable and safe." Practical trials of the method on a large scale in purification of

South African water supplies are advised.

Use of barium carbonate for the purification of water, E. E. Basch i Chem.

Ztg. r 29 (1905), No. 58, pp. ;//, :.'.'; abs. in Jour. Chem. Soc. [London], 88(19

No. 514, II- /' 515).— Experiments on a small scale are reported, in which barium

carbonate used in excess and thoroughly mixed with the water was found to be an

effective means of reducing hardness.

The barium carbonate precipitates lime as carbonate and sulphuric acid as sulphate.

It thus has a decided advantage over the ordinary method of using caustic lime to

remove temporary hardness due to bicarbonates of lime and magnesia, and sodium

carbonate to remove permanent hardness due to sulphates of these bases, since in

this process sodium sulphate is formed which remains in solution with .-odium

chlorid and is objectionable for a number of reasons. The barium carbonate, how-

ever, acts slowly on account of its low solubility in water. loir this reason apparatus

has been devised which keeps the carbonate stirred up in the water and thus hastens

its action.

Thirty kg. of barium carbonate to 10,000 liters of water daily, with the addition of

15 kg. every 14 days, is considered a Bufficienl amount for the treatment of ordinary

waters. The precipitated slime may be partly removed from time to time, but it i.-
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considered best to allow it to accumulate in considerable quantity since precipitation

is more complete in its presence.

Purification and sterilization of drinking- water by means of calcium

peroxid, L. Fkeyssinge and R. Roche {Rev. Internal. Falsi/., 18 (1905), pp. 49-51;

a/**. in Jour. Chem. S<>r. [London], 88 (1905), So. 51\, II, p. 515).—It is stated that

water can be completely sterilized by adding 0.4 gm. of calcium peroxid per liter.

The action is not instantaneous, hut in most cases takes about 2 hours.

The process is hastened ( requiring about 15 to 20 minutes) by the addition of a

small amount of sodium hydrogen carbonate which rapidly decomposes the peroxid.

The hydrogen peroxid as well as the precipitate of calcium carbonate formed by the

decomposition of the calcium peroxid maybe removed by filtering through manga-

nese dioxid. The hardness of the water is generally reduced by this treatment.

SOILS FERTILIZERS.

Studies on the properties of an unproductive soil, B. E. Livingston, J. C.

Brittox, and F. R. Reid { U. S. Dept. Agr., Bur. Soils Bui. 28, pp. 39).—-The soil used

in these experiments is described as "a brownish-yellow coarse sandy loam, 3 ft. or

more in depth, resting upon material similar to the Susquehanna clay. Samples

taken at intervals from the surface downward show a gradually increasing proportion

of silt and clay."

The mechanical analysis shows that "the soil is rather peculiar in that it possesses

relatively large amounts of coarse and of fine material, but only small quantities of

medium-sized particles." Chemical analysis ( by digestion in hydrochloric acid, sp.

gr. 1.115) showed potash 0.135, lime 0.145, and phosphoric acid 0.11 per cent. The
water extract of the soil contained calcium 11.7 parts per million of air-dry soil,

potassium 22.7 parts, phosphate (P04 ) 7.0 parts, and nitrate (N03 ) 5.5 parts. The
soil contained 3 per cent of organic matter and 0.1 per cent of nitrogen. Native and

cultivated plants growing on the soil exhibited peculiar structures similar to those

observed in case of a soil subject to drought.

A series of experiments was made with this soil in small wire baskets described in

previous publications of the Bureau (E. S. R., 17, p. 227). In these experiments the

influence of the water supply and of different manurial substances was studied. The
results show that wheat seedlings were much stunted even when the water content

was kept at the optimum (14-17 per cent) throughout the period of growth, indi-

cating that the unproductive character of the soil is not due to lack of water.

It was showm that the soil was "improved to a great extent by the addition of fer-

mented stable manure, green manure (consisting of the stems and leaves of cowpeas),

sumac and oak leaves, tannic acid, pyrogallol, calcium carbonate, and ferric hydrate.

. . . With the exception of nitrate of soda, ordinary fertilizers have no beneficial

effect. When wheat seedlings are grown in aqueous extracts of this soil they make
the same kind of growth as in the soil itself. The stunting power of the extract can

be corrected by the addition of extract of stable manure, pyrogallol, calcium carbon-

ate, ferric hydrate, and carbon black."

The authors conclude that these facts show that the soil "contains a water-soluble

nonvolatile substance or substances, probably organic in their nature, which are

toxic to wheat plants, causing a stunting of their growth. The toxicity of the soil

is corrected by the use of stable manure, green manure, leaves of sumac, oak, etc.,

tannic acid, pyrogallol, calcium carbonate, ferric hydrate, and carbon black."

A method for the mechanical analysis of soils, T. Crook (Econ. Proc. Roy.

Dublin Soc, 1 (1904), Xo. 5, XIII, *>}>. 267-280, figs. 2).—In the method here pro-

posed the separations are performed by means of a modification of the Schone appa-

ratus, the essential features of which are (1) a constant-level water reservoir which
can be adjusted to any desired height; (2) an elutriator which differs from the

Schone apparatus in being conical both above and below the cylindrical portion;
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tod (3) an outlet which can be fitted with delivery tubes of any desired diamei

The methods of standardizing this apparatus are described, as well as the differenl

Bteps in a mechanical analj sis.

The author emphasizes the Importance of taking account of coarser constitui

the soil in order that the mechanical analysis may serve as a guide to the structure

and physical properties of a soil as it exists in nature. With this object in view he

begins with a few kilograms of soil from a typical position and picks oul all b1

larger than 5 cm. in diameter. One kg. of the soil from which these largt

have been removed is passed through a sieve with meshes l cm. in diameter. The
stones collected on ihe sieve are washed, dried at aboul 90 , and weighed. Five

hundred gm. of the material passing this sieve is pul through a Bieve with circular

holes 1 mm. in diameter. The material remaining on the sieve is washed, dried,

and weighed. Twenty gm. of the material passing the Bieve, dried at 9i

boiled in a porcelain dish for I hour with constant si irring and gentle pestling with

a rubber-tipped class rod, and is used for elutriation in the apparatus described.

Mechanical analyses of soils and subsoils by centrifugal action ; with
notes on treatment of samples, .1. K. Kilroe [Econ. Proc. Roy. Dublin 5

1 {1904), No. 5, A, pp. .'.': ?S0, figs. 2).—The method proposed is a combination

of those <>f Whitney and Bennigsen, and is thus described:
'• Adopting the idea of an inverted flask, attach a tube firmly to it, BO a- to make

this serve as a prolongation of the neck, [nto the flask thus fitted, earth is intro-

duced, and distilled water poured in, so as almosl entirely to till the neck with

clear liquid. The tube is then corked (with india-rubber stopper), a sheath of tin

i- slipped down over the neck and secured by pliahle copper wires to a leather base

or cradle, which fitsclosely to the bottom of the bulb, and hears the extreme statical

pressure resulting from the rotary motion. The flasks are then fixed securely on

the centrifugal table .... with the hulhs inward and the tubes outward, the

extremities being about 15 in. from the axis of rotation.

"*\Yhen the table is revolved for a short time, at 900 revolutions per minute, the

coarser particles become precipitated, and so consolidated that, at the close of the

operation, when the tlask is removed from the table and held with the bulbs down-

ward, the sand and coarse silt remain in the tube, and the clay and tine silt, form mil'

the fluid mixture, are found in the flask. The chief advantage of the apparatus is

that the detachable tube admits of the easy removal of the sand and silt. . . .

"The detailed procedure, as practiced in the examination of soils and subsoils at

the I reological Survey of lice, is as follows: In the case of line homogeneous earths, a

quantity of soil or subsoil, dried and averaged, is taken, and passed through a 2 nun.

sieve; of this 20 gm., if a sandy soil, 25 if a loam, and ."><> if a clay, are taken for

treatment. It is boiled with distilled water for some hours, to loosen the clay from

the sands ami silts.

"The mixture i- then thoroughly shaken to break up the compound particles

and detach the clay from the sand particles. It is then transferred to the flask, and

the latter nearly filled with distilled water to within an inch of the outer end of the

connected tithe. If this he carefully done, the neck is filled with clear water. The

sheath is run down over the tube and neck of the flask, and fastened to the base "I

the tlask. The bulb is then shaken to detach all particles from the bottom, and the

Whole inverted. The coarser sand and silt fall down through the clear liquid in

the tube, and are thus free from clay particle-."

Soil moisture investigations for the season of 1904, .1. I >. Tissi w\ and .1. .1.

Vernon
| New Mexico Shi. Bui. 54, /'/'• *7t figs.

•/').—This is a continuation of experi-

ments of previous year- (E. 8. R., 15, p. 1060). As in the previous year the crop

grown was wheat.

The results in 1903 having indicated that the application of water while w heat was

heading ami tilling was more beneficial than its' application before this time, the
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experiments in 1904 were designed especially to further investigate this point. Dif-

ferent series of plats were irrigated after the wheat began to head, once a week, once

in 2 weeks, and once in 3 weeks. A record of the amounts of water applied* mete-

orological conditions of the season; the relations between the amount of water

applied, soil moisture, and yield; and the movement of the water in the soil is given.

Owing to unfavorable meteorological conditions the yield of wheat was only about

one-third of that of the previous season.

It was found that irrigating oftener than once in 3 weeks after the wheat began to

head increased the yield, but scarcely enough to pay for the additional irrigations.

" Twenty-four in. of water gave the greatest yield per inch of water applied, and

while 35 and 29 in. of water gave greater yields than did 24 in., the increase per inch

of water is very small. Twenty-four in. was the most economical amount. 5
' The

conclusion is reached that 25 per cent is the optimum amount of water in this soil

for the production of wheat and beyond this the wheat is very sensitive to an increase

in the moisture content of the soil.

While variations in texture and the irregular distribution of the water through the

soil made it difficult to obtain results accurately expressing the true moisture condi-

tions of the soil, the indications are that " the plats as a rule did not gain materially

in moisture below the second foot during the season and there were indications of a

general loss in total moisture toward the end of the season. There was no indication

of an appreciable loss of moisture from the percolation into the soil below the limits

of the roots of the wheat."

Soil temperatures 1903-4, G. A. Crosthwait (Idaho Sta. Bid. 49, pp. 3-6).—
Tabular summaries of weekly observations at Moscow on soil temperatures during 2

years at 10 different depths varying from 1 in. to 6 ft.

Diffusion in acid and neutral media, particularly in humus soils, H.

Minssen ( Landw. Vers. Stat., 62 (1905), Xo. 6, pp. 445-476).—The literature of the

subject is reviewed, especially the investigations of Blanck (E. S. R., 14, p. 848), and

investigations by the author on diffusion are reported.

The results lead to the conclusion that Blanck' s method is so defective and his

results so unreliable that his conclusion that diffusion of water in acid soils is hin-

dered by the presence of humus acids is not warranted. The author concludes that

neither humus aeids nor any other organic or mineral acids in dilute solutions inter-

fere with the diffusion of water or salt solutions. The "physiological dryness" of

moor soils can not, therefore, be ascribed to humus acids.

Experiments in fertilizing- chernozem, V. V. Wiener (Rhozyain, 1904, Feb.,

Sup.; abs. in Zhur. Opuitn. Agron. (Russ. Jour. Expt. Landw.), 6 (1905), Xo. 1, pp.

48-50)

.

—The article contains the main results of 5 years' work at the Shatilov Exper-

iment Station (Government of Tula) on the question of fertilizing ehernozem.

The results are in the main of local and limited interest. A close direct connection

was observed between the action of the fertilizers and the meteorological conditions

in the sense that higher effects of the mineral fertilizers were observed in years of

abundant yields with favorable meteorological conditions, when, according to a gen-

erally accepted opinion, chernozem has no need of fertilizers for the production of

large crops. Deep and shallow plowing were equally favorable. The author con-

eludes that the reputation of chernozem for great fertility is unmerited and that the

use of fertilizers, especially phosphates, is very profitable.

—

p. fireman.

Soil bacteriological studies, J. G. Lipman ( New Jcrxey Stas. Rpt. 1904, pp. 237-

289, pis. 6).—The importance of the biological processes in the soil is discussed, and
studies of the physiology and morphology of members of the Azotobacter group,

including three members

—

Azotobacter vinetandii, A. beyerincH, and A. ivoodstoinui—
discovered by the author, are reported.

The relative nitrogen-fixing power of these organisms, as well as of A. chroococcinn

and several smaller bacilli, designated Bacillus 30a, B. 33, B. 34, and B. 35, which
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accompanied A.zotobacter in crude mannite cultures, was studied alone and in

ation with one another or other organisms, in nutrienl media of differenl kinds

I
mannite and sodium malate solutions

I
and in Boils.

The analytical results in case ol pure cultures shoM thai in the case of I
. vinelandii

the fixation of nitrogen was al the rate of I to 5 nr_r
. of nitrogen forever) gram of

mannite consumed, while in the I. beyerincki and .1. chroococcum cultures the rate of

fixation was less than I mg. of nitrogen per gram of mannite consumed.
" In the combinations, it appears thai Proteus vulgaris did nol appreciably affecl

the fixation by I. vinelandii, bul thai /'. new jersey and /.'. pyocyaneus, both denitri-

fying bacteria, depressed it considerably, particularly in the case of the former. < n

the accompanying small bacilli, /<". SOa increased the fixation somewhat, B.

depressed it. B. 84 did no1 affecl it. and /.'. 85, or /.'. 85 and /•'. SOa togel ner, im

it. On the other hand, where B. SOa, B. SS, /»'. 84, and /;. 85 were all inoculated

together with I. vinelandii, there was no fixation at all by the latter."

.1. beyerincki sin.wed uniformly a slighter nitrogen-fixing power than A. vinelandii.

The decay bacteria depressed the fixation of nitrogen. Tin- decrease was leasl in the

ease of Proteus vulgaris. Where />'. SOa was inoculated together with I. beyerincki,

thf fixation was greatly enhanced, the yield being 9.5 hilt, as compared with the

higher yield of the two inoculations with A. beyerincki alone. Where .1. beyerincki

was inoculated together with 11. S3, the depression was greater than in any other

combination.

••The nitrogen-fixing power of .1. chroococcum in pure culture was practically the

same as that of .1. beyerincki. In the presence of other organisms, however, the

former showed somewhat differenl relations. There was an increased fixation here

in the presence of decay bacteria, as well as in the presence of />'. SOa, /.'. SS, /.'. 84,

and B. 85. In the presence of Proteus vulgaris, the yield of nitrogen was raised from

7.17 mg. to 8.55 mg.; in the presence of />'. new jersey it was raised to L0.23 mg.; in

the presence of B. SOa, to 9.16 mg.; in the presence of II. S3, t<» 8.55 mg.; in the

presence of /<'. 84, to 9. 'M m<r.; and in the presence of B. 85, to 10.38 mg., the highesl

yield in the series. . . . There was practically no fixation of nitrogen by .1. ",,<,</.<-

tovmii, either when growing alone or together with the smaller bacilli. . . .

"The small bacilli did not inerease the nitrogen content of the mannite solution

to any appreciable extent. When, however, they were inoculated together with A.

vinelandii they seemingly augmented the nitrogen-fixing power of the latter. . . .

The evidence, both microscopical and macroscopical, pointed to the fact that the

small bacilli can make more growth in malate solutions than in mannite solutions.

The analytical data confirm this evidence."

In view of the results obtained " it is deemed justifiable to state that members of

the Azotobacter group are capable of fixing atmospheric nitrogen when growing in

pure culture, and that they are affected unfavorably by acid culture media until their

growth is entirely stopped, when the acidity reaches a certain limit. Beyerinck's

theory, therefore, that the fixation of A/.otohacter is symbiotic is proved untenable,

and the fact that the developmenl of .1. chroococcum in nitrogen-] r solutions was

made possible by other bacteria indicates, probably, that the latter produced an alkali

ami decreased the acidity of the culture solution, thus enabling the Azotobacter to

de\ elop normally."

Chemical studies of mannite media in which .1. vinelandii had been grown showed

the presence of a small hut appreciable amount of nitrogen, in both young and old

cultures, not precipitated by lead acetate and a large proportion not precipitated by

phosphotungstic acid or tannic acid. Similar studies <»f Witte's peptone show '"that

a large proportion of the peptone nitrogen is precipitated neither by the sulphates

of the heavy metals nor by tannic acid. The nitrogen carried into the filtrate con-

sists in part of amido-acids, oramido-acid derivatives."
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Inoculation experiments are reported which included "one series of investiga-

tions on small quantities of soil inoculated with A. vinelandii, and kept in the incu-

bator at a uniform temperature; and one series of investigations on cylinder soils

inoculated partly with A. vinelandii and partly with .1. beyerincki, and kept under

field conditions."

In case of the pot soils there was less loss of nitrogen from the inoculated soils than

from the uninoculated. In case of the cylinder soils "there was no decisive gain in

the inoculated soils over the uninoculated. There was in all cases a loss of nitrogen

during the summer that the soils had been kept bare, and the losses were greatest

where manure had been used."

The formation of nitrates in the soil, \V. A. Withers (North Carolina Sta. Bui.

190, pp. 8).—The sources of nitrogen and the conditions favoring nitrification are

discussed and laboratory experiments to determine the rate of nitrification of sul-

phate of ammonia, dried blood, dried fish, tankage, bone, cotton-seed meal, and

barnyard manure in different kinds of soils are reported. (See also E. S. R., 16,

p. 737.)
'

' In some soils fish gave the most nitrates at the end of the experiment, in others

sulphate of ammonia gave most, in others cotton-seed meal, and in others dried

blood. Bone was nitrified least rapidly of the substances used. In some cases,

where stable manure was applied in excessive quantities, there was a reduction rather

than a gain in the quantity of nitrates, but in other experiments, where the amount

was but a little larger than that applied in ordinary farm practice, the formation of

nitrates proceeded well and there was no loss by reduction. ... In some soils

very small quantities of nitrates were formed from any of the materials, and in other

soils large quantities of nitrates were formed from an}- of the materials, but each soil

showed some material best adapted to it so far as the formation of nitrates was con-

cerned. Some soils used by us nitrified ten times as well as others."

Investigations relative to the use of nitrogenous materials, E. B. Voorhees

(New Jersey Stas. Rpt. 1904, pp. 191-233, fig. 1).—This is a report of progress during

1903 in a series of experiments on this subject which has been carried on by the

station for a number of years (E. S. R., 16, p. 453).

"The method of treatment has been outlined in previous reports. It includes the

study of the availability of nitrogen in various nitrogenous materials, and affords a

means for determining their relative value from the economic standpoint. It thus

enables the farmer to decide for himself what forms of nitrogen are most desirable

under given conditions. The study has also been continued of the composition of

cow manure and of th'e changes in its composition due to leaching. The collection,

treatment, and analysis of the manure samples were carried out as heretofore."

The crop grown in 1903 was corn (field and sweet) and -marks the beginning of a

new rotation.

The relative availability of the nitrogenous materials experimented with in 1903

was as follows:

Relat in availability of the nitrogen indifferent nitrogenous materials.

Field Sweet
corn. corn.

Sodium nitrate
Ammonium sulphate
Dried blood
Solid manure, fresh
Solid manure, leached
Solid and liquid manure, fresh
Solid and liquid manure, leached .

110.0
99.8
59.2
25.7
39.2
59.2
43.2

100.0
83.9
89.3
63.0
46.5
58.3
48.5

Brief accounts of experiments with asparagus and in improving light lands on farms

in the State are appended
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On the decomposition of lime nitrogen, I'. Lohnis ' 'entbl. Bakt. [etc.'], 2. AbL,

t4(1905), Nos. S ;. pp. 81 mi: i / /.;. pp. 389-400; aba. in Chem. Centbl., . I

No. ?6, pp. 1781, 1782). \ stud) of the action of bacteria in decomposing calcium

cyanamid is reported which showed thai In a medium of grape sugar inoculated with

Boil bacteria the nitrogen of the cyanamid was transformed to ammonia by bacterial

action in the Bame manner as thai of area bul at a slower rate.

\ number of the organisms active in this transformation were isolated and studied,

including Bacterium putidum, Bacillus mycoides, Bacterium vulgan var. lopfii, B. lip-

si, us, ii. >|... II. kirchneri ii. sp., Bacillus mi '/dill, rili, a. Bacterium fluoresceins, Bacillus

subtilis, Bacillus eUenbachensis, and Bacillus vulgare. The mosl active of these were

Bacterium kirchneri, />'. lipsiense, B. vulgan var. zopfii, and Bacillus megatherium. Of

these only B. kirchneri lias the power of producing ammonia from urea. Studies of

the behavior of these organisms under varying conditions of aeration, temperature,

and concentration of nutritive media arc also reported.

It was observed among other things that the organisms which were comparatively

active in decomposing the lime nitrogen set free only small amounts <>\ ammonia

from peptone and thai aeration had no essential effecl on their activity.

UrobaciUus leubei and Planosarcina pasteuri also liberated ammonia Erom calcium

cyanamid, l>nt UrobaciUus pasteuri had little effect.

Utilization of peat in the manufacture of ammonium sulphate, A. I >oi m n
(Ann. Gembloux, 15 [1905), No. 8, /</>. 487-440) .—This article refer- to the various

n ict h.-ds which have been proposed for the manufacture of ammonium sulphate, and

describes and recommends that of Woltereck, which consists of treating the partially

dried peal \\ ith a current of hoi air and steam, maintaining the temperature at 150

('., the treatment resulting in the formation of ammonia, acetic acid, etc. The

adaptability of the process to countries like Belgium, where the supply of peal is

abundant, is pointed out.

On the loss of substances useful as plant food sustained in moss manure,

T. MACFABLANB i PrOCand Trans. Roy.SoC. Con, id, i, .'.s,r., 10 I 1904), s"-- HI- /!

69, pis. ?).—Observations on the amount and value of the manure obtained in dry

moss closets by methods previously described
I
E. S. R., L6, p. 349) are reported.

In one experiment the product for .*> persons during <i months, using 20 lbs. "l

moss litter, weighed 70 lbs. The material contained <>L\d per cenl of water, and the

dry matter 4. ss percent of nitrogen, 4.79 percent of phosphoric acid, and 3.12 per

.cut of potash. On this basis the total annual product per person would be worth

is cts.

In another experiment extending over 3 months and rising L5 lbs. of litter, the

total product weighed 60 lbs. and contained 67.5 per cent of water. The dry

matter contained 3.33 per cent of nitrogen, 3.52 per cent of phosphoric acid, and

l.l).") per cent of potash. The value of product per person annually was 17.4 cts.

In an experiment extending over 3 weeks, in which 410 gm. of the moss manure

obtained in the previous experiments was kepi moistened \\ ith urine, the amount of

nitrogen so added being L8.09gm., the loss of nitrogen was 15.48 gm. The addition

of a mixture of hone superphosphate and double manure salt, magnesium Bulphate,

and gypsum reduced the losses to some extent, bul the results indicate " thai urea in

decomposing under the above-described circumstances is not all resolved into car-

bonic acid and ammonia, but that a varying quantity of nitrogen escapes in the free

state."

Concerning- the agricultural value of sodium salts, EL J. Wheeler and <h E.

Adams (Rhode Island Sta. Bul. 106, pp. 111-158, dgms. //(.—This is essentially an

account of a continuation on the same plats during 1900 and 1901 of experiments of

previous years! E. 8. Et., 17. p. 232 , attention being directed especially to a stud) of

the extent to which the liberation of plant f 1 other than potash in soil niighl

explain the beneficial effect- of sodium salts which had hen observed in many cases
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even when the sodium salts were used in connection with full rations of potash. The

after effects of the sodium and potassium salts up to 1904 have also been studied.

These experiments, begun in 1894, have been made on 48 twentieth-acre plats

grouped in 4 series of 12 each. "Two of the series received sodium chlorid (common

salt) and potassium chlorid (as commercial muriate of potash). The other two

received potassium carbonate and sodium carbonate. One of the chlorid series and

one of the carbonate series was limed in L894, and the other series in each case

remained unlimed until 1902, when an application of slaked lime was made to all

of the 48 plats. . . .

"Four of the 12 plats [of each series] received full rations of the potassium salt;

to one of these a quarter, to another a half, and to another a three-quarter ration of

sodium salt was added. Four other plats received full rations of sodium salt; to one

a quarter, to another a half, and to a third a three-quarter ration of potassium salt

was added. One of the 4 remaining plats received a quarter ration of each salt, one

a half ration of each, one a three-quarter ration of each, and the fourth a full ration

of each. The plats in all of the series were manured alike with magnesia, phosphoric

acid, and nitrogen.

" In the year 1900 Indian corn was planted upon the entire area of all of the plats,

and in 1901 one or two rows of a number of different varieties of plants were grown,

in order, if possible, to obtain further indications as to what varieties seemed most

likely to be helped by sodium salts."

The latter included radishes, chicory, carrots, mangel-wurzels, squash, and soy

beans.

"The results with Indian corn in 1900 show, so far as concerns the yields of ears,

that it was doubtful if sodium chlorid (common salt) aided in raising the yield even

when the amount of muriate of potash was reduced to 70 lbs. per acre. The same

failure of sodium carbonate to prove of positive benefit was observed in connection

with potassium carbonate when the amount of the latter substance was reduced so

as to contain the same amount of potassium as 70 lbs. of the muriate of potash. Con-

cerning the yields of stover, there were somewhat greater indications of benefit from

the use of the sodium salts than in the case of the ears, yet the apparent advantage

from their use was very slight.
'

'

In case of radishes, chicory, carrots, and mangel-wurzels, sodium salts were appar-

ently beneficial when the amounts of potash salts used were small. In case of soy

beans and squash sodium salts were of little or no benefit even in presence of small

amounts of potash.

"In 1902, 1903, and 1904 no further applications of sodium or potassium salts were

made, but each plat continued to receive annual applications of phosphoric acid and

nitrogen. Where the large applications of potassium salts had been made previously,

it was found that timothy and clover were much better able to persist than elsewhere.

The influence of the previous applications of potassium salts still continued in a most

striking manner even the third year, in all cases where large amounts were used at

that time, as was fully demonstrated by the much greater yields of hay.

"Considerable evidence was afforded that the earlier applications of sodium salts

were now helpful by way of increasing the crops of hay in those cases where the

previous applications of potassium salts had been large." It is suggested that this

may have been due to conservation of potash by soda in the soil.

Analyses of commercial fertilizers, M. A. Scovell, H. E. Curtis, and W. H.

Scherffius {Kentucky Sta. Bui. 117, pjh 87-171).—The results of analyses during

1904 of 630 samples of fertilizers are reported. Of these "111, representing 89 brands

and 33 firms, fell so far below the guaranteed analyses in phosphoric acid, nitrogen,

or potash, or any two or all three of these ingredients, that the deficiencies could

not be accounted for by variations in sampling or analysis."
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Attention is called to the advisability from the standpoint of economy of purchas-

ing only high-grade fertilizers, and it is stated thai "ii is an utter waste of monej to

purchase potash or ammonia in fertilizers containing less than I percent of tl

ingredients."

Analyses of commercial fertilizers and Paris green, \\ . 0. Sti BBS and C. II.

O'Rourkb {Louisiana Stas. Bui. 80, /. sex., pp. 104)- This bulletin is a detailed

report on the fertilizer and Paris green inspection in Louisiana during the season

1903 I. It includes also the texl of the State fertilizer law and the lav« of 1904 relat-

ing to Paris green. Genera] notes <>n the nature, purchase, and valuation of

fertilizers arc included.

Inspection and analyses of commercial fertilizers on sale in the State,

\Y. 1". 1I\ni> et \i. {Mississippi Sta. Bui. 85, pp. 81). Analyses and valuations of

280 Bamples of fertilizers examined during the season of L903 l are reported, with

brief notes on the general results of inspection and on valuation, and the text of the

state fertilizer law as amen. led in 1904 to provide for the branding of fertilizers \\ itli

reference to their grade.

Analyses and valuations of fertilizers, J. P. Street, W. P. Allen, and V. J.

Carbebjh I New Jersey Stas. Rpt. 1904, />/' 43-98).—This is a reprint of matter con-

tained in Bulletins 176 and 177 of the station (E. S. R., 16, pp. 556, 7»il >, with the

addition of a lisl of manufacturers whose goods were sampled and analyzed during

L904, and data relating to the wholesale prices of fertilizing materials in New York

during different months of the year L903 and valuations for 1
(
.»»)4.

AGRICULTURAL BOTANY.

Physiological investigations on young shoots of the grape, E. Griffon

Rev. Vit.,
.'

'/ {1905), No. 607, pp. Ill 122). On account of the common practice of

topping vines to promote fruit fulness, the author investigated the physiology of the

subject.

It has been held by many that the presence of starch in the young growth is an

indication that these shoots are living a sort of parasitic life at the expense of the

remainder of the plant. The author studied the photosynthesis of the plant in rela-

tion to the age of different parts, the principal investigations being made with -rape-.

although a number of other economic plants were included in his studies. He claims

that the presence of starch in a young rapidly growing shoot is uot an indication of

the ability on the part of the shoot to fix carbon dioxid, nor can it be considered

as a measure of the energy of photosynthesis.

The absence of Starch, on the other hand, does not indicate that a part of a plant

is incapable of carbon dioxid assimilation. The suppression of the extremities of the

vine is n<»t correctly based on the ground of their being parasites, as there was found

little evidence of such a habit of growth. The young leaves were found capable of

assimilating carbon dioxid immediately after their expansion. The true explanation

of the beneficial action of topping is that this process establishes a beneficial equi-

librium between the remaining foliage and the forming fruit.

Recent investigations on the role of hydrocyanic acid in green plants,

M. Tredb \.\nn. Jard. Urn. Buitenzorg, .'. ser., ',
I 1904), pt. '. />/> 86-147, pi

Investigations by the author and others have shown the frequent occurrence of

hydrocyanic acid in various tropical plants, it- formation seeming t" be dependenl

upon the simultaneous presence in parts of the plant of carbohydrates and inorganic

compounds of nitrogen, probably in the form of nitrates.

When these conditions are present hydrocyanic acid is formed and the theory has

been evolved that hydrocyanic acid is the firsl recognizable nitrogen compound in

the plant, if not the firsl nitrogen compound actually formed by the plant. Among
the plants reported as containing hydrocyanic acid was Phaseolus lunatus

|
E. S. EL,
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11, p. 121). On account of the importance of this plant and the fact that it ig,

through its root tubercles, an active assimilator of nitrogen, studies were begun with

it in 1897 and continued with various interruptions for several years.

The experiments, which are described in detail, show that sugar, most probably in

the form of glucose, is indispensable to the formation of hydrocyanic acid in the

leaves of P. lunatus, and evidence is produced showing that nitrates exert a direct

influence on the production of hydrocyanic acid. The author, summarizing his

work, again declares that hydrocyanic acid is the first recognizable product of the

assimilation of nitrogen in the leaves of P. lunatus.

The assimilation of leucin and tyrosin by plants, L. Lutz {Bui. Soc. BoL

France, 52 {1905), No. 2, pp. 95-101, fig. 1).—In a previous publication (E. S. R.,

11, p. 316) the author stated that phanerogams could not assimilate leucin or tyrosin

as their only sources of nitrogen. The frequent occurrence of these substances in

seeds and the experiments of others have led to a repetition of the author's studies

along this line.

Experiments are reported with cucurbit seedlings and a number of molds in solutions

containing leucin and tyrosin as the only sources of nitrogen. Where leucin was

added to the culture medium, gains of 35.8 to 40.8 per cent in nitrogen are reported

for the cucurbits, while for tyrosin a gain of 11.9 per cent is given. Spores of Asper-

gillus and Penicillinm sown in culture media made excellent growth, showing that

both phanerogams and fungi can use these organic compounds as sources of nitrogen.

For the fungi they are about equally efficient, but for the flowering plants leucin,

being more soluble, is much 1 tetter assimilated than tyrosin.

The assimilation of organic nitrogenous substances by plants, L. Lutz

{Bui. Soc. Bot. France, 52 {1905), No. 4, ]>]> 194-202).—A summary is given of the

investigations of the author and others on the assimilation of organic nitrogenous

compounds by plants, many of the more important papers having been noted else-

where (E. S. R., 8, p. 843; 10, pp. 235, 414; 11, p. 316; 14, pp. 119, 422).

In all the author's experiments the flowering plants were grown in sand or similar

cultures, the seed being first sterilized. The algae were grown in Molisch's culture

medium and the fungi in Raulin's liquid. For each kind of plant the only source of

nitrogen was to be found in the compound under investigation.

Flowering plants, algae, and fungi can take the nitrogen necessary for their growth

from salts containing amin compounds. This appears to take place without trans-

formation into nitric or ammoniacal nitrogen. Methylamin is an excellent source of

nitrogen, but benzylamin is not, and phenylamin is poisonous. The algae seem some-

what less subject to injury by phenylamin than flowering plants. Ammonia com-

pounds, pyridin bases, and alkaloids are not directly assimilable, but they may
become available in the presence of some form of assimilable nitrogen. The same

rule applies for the alkaloids as for the amins, the less complex the molecule the

more assimilable they are.

The instability of amid compounds limited their use to algae and fungi. As with

the amins, the amids of the fatty series are directly assimilable by plants, but those

of the aromatic series are not adapted to plant growth. The investigations showed

that asparagin and urea caused better growth than the form of nitrogen existing in

Raulin's fluid. Leucin and tyrosin under conditions described above are assimilable

by each class of plants studied. The nitriles are only slightly assimilable when
used alone, but when usedMn connection with other forms of nitrogen are taken up

to some extent by the plants.

Compounds of the aromatic series are either not assimilable at all or are poisonous

to plants. Comparing the assimilability of the amin, amid, and nitrile compounds,

it is stated that for compounds of equal molecular complexity the amins are the most

assimilable, followed by the amids and nitriles. Hydroxalamin acted as slightly

toxic to all plants tested.
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The author believes il is practically demonstrated thai man} organic nitrogi

Bubstances are directly assimilated by plants, and the com n Ik -lie!' that ammoniacal

fermentation takes place first, followed by nitric fermentation, ia not in accord with

what actually occurs in the plant.

The comparative assimilability by plants of ammoniacal salts, anims.

amids, and nitriles, L. la i /
l
Bui. Soc. Bot. France, 52 (1905 . No. . pp

162). studies on the assimilability of these compounds as Bources of nitrogen for

Aspergillus and Penicillium are reported, comparisons being made with ammonium
nitrate.

The fungi were bowu in modified Raulin's solution, and in the same solution with

various amins, amids, and nitriles substituted for the ammonium nitrate. The

assimilability of the amins was in inverse proportion to the size of the molecule,

while the amids were nearly the complement of the amins and the nitriles were only

slightly assimilated. The comparative Btudies with ammonium salts show thai of

all nitrogenous bodies the amids are the mosl assimilable. In general, nitrogenous

compounds are assimilable in proportion to the complexity of their molecule.

FIELD CROPS.

Annual report of the Alaska Agricultural Experiment Stations for 1904,
('. C. Geoegeson i U.S. Dept. Agr., Office Expt. Stas. Ept. 1904,pp. ?6£ 860,pls.7).

The work for the year is summarized, and a reporl on the grazing land- of the

South Alaska coast, 'by ('. V. Piper of this Department, included.

The grazing lands of the Yakutat Plains, the Kenai Peninsula, Kadiak Island,

and Alaska Peninsula and adjacent islands are described, and their utilization is

pointed out. The principal native grasses and forage plants are noted with refer-

ence to their occurrence and the soils and localities they occupy. The :; mosl common
forage plants of the entire region are bluetop ( Calamagrostis langsdorfii I, sedge I

Carex

cryptocarpa), and beach rye (Elymus mollis). The following analyses of thee

plants were made by the Bureau of Chemistry of this Department

:

< orrvposition of Alaska forage plants.

Bluetop .

.

Sedge ....

Beach rye

Moisture.

7. IS

11.92

Ash.

V< r a nt.

3.90
L0.65
7.51

Ether
extract.

l'< r <; ill.

LOS
2. 12

•J. iv,

Crude
fiber.

12. '.»

!

30.31

Proteids.

/'- /• Cent.

4.68
L0.32
12.71

Nitrogen-
free

extract.

I'i ;• a )it.

The experience in keeping sheep. Angora goats, beet" cattle, and dairy cows in

different sections of this region are briefly reviewed. In the author's opinion the

outlook for sheep raising is doubtful, hut the keeping of goats and cattle seems

promising. Notes on numerous masses and other forage plant- on the Alaska

coasi are given.

Work <il Sitka Station.—The following composition of a dried sample of beach :_
r ra--

silage from the station's silo at Sitka was determined by the Bureau of Chemistry of

this Department: Fat :;.:;•_' per cent, protein 10.64, ash 6.89, crude fiber 34.64, and

nitrogen-free extract 44.51 percent. The ash sample contained 69.77 per cent of

water. Analyses of 1(1 samples of -oil from the Copper Center Station and of 1

sample from near the mouth of the Stikine River, made by the Bureau of Soils of

this Department, are also reported.

The present condition and amount of growth of apples, cherries, plums, bush

fruits, and ornamentals are briefly noted, as are also the result- with vegetables and

grasses. Tall meadow oat grass has so far been the most BUCCessfuJ of the grasses
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tried. Fertilizer experiments showed that a much better growth was made where a

heavy dressing of caustic lime was applied. This was especially apparent on raw

peaty soil seeded to common oats. Where a ton of caustic lime was applied "per

acre, together with 300 lbs. of muriate of potash, a uniform and fair growth of oats

was obtained, while on the plats receiving the muriate of potash alone the plants

turned yellow and died.

Work at Kenai Station.—The progress of work at Kenai is reviewed and notes on

the results with the different crops are given. The use of 300 lbs. of superphosphate

per acre in connection with growing cereals gave a much more even, uniform, and

rank growth and a heavier yield than the same crops on unfertilized soil. A plat of

common oats protected on all sides by timber stood from 40 to 48 in. high, while a

similar plat fully exposed to the inlet winds reached a height of only 30 in. Of sev-

eral winter grains tested winter wheat and Excelsior rye survived the cold season.

The milk produced by each cow of the station herd is recorded. The best cow

produced a total yield of 5,437.5 lbs. in a milking period of 268 days.

Work at Copper Center Station.—At Copper Center numerous varieties of barley,

oats, wheat, vegetables, and grasses were grown. Sixty-day and Finnish Black oats

matured in part, but the wheats did not ripen. Barley, which generally ripens, also

failed to mature this season, but the several varieties gave a good crop of hay. Man-

churia, Lapland, and Mansury barley came nearest to ripening. The yields of differ-

ent kinds of grain cut for hay ranged on unfertilized land from 763 to 1,907 lbs.

per acre, and on fertilized land from 2,343 to 5,085 lbs. Of the grasses, timothy

matured seed, while the seed of redtop, blue grass, and meadow foxtail was about

matured August 15. The results of fertilizer tests again showed that newly cleared

land is less productive than land which has been under culture.

Work at Rampart Station.—Barley and oats matured this season at this station,

while at Copper Center, in a latitude of 3° 307 farther south, the same varieties were

killed. The general progress in the establishment of the station is described.

Cooperatur experiments on Wood Island.—Five varieties of barley sown April 18

gave promise of ripening, while 3 varieties of oats made a good growth but did not

mature. Timothy grew 3J feet high and produced long full heads. A lew reports

of the results of the seed distribution in cooperation with the Bureau of Plant Indus-

try of this Department are reproduced.

Daily records of soil temperatures at Sitka, Kenai, and Copper Center and meteoro-

logical records from several stations are given in tables.

Annual report of the Hawaii Agricultural Experiment Station for 1904,
J. G. Smith (U. S. Dept. Agr., Office Expt. Stas. Rpt. 1904, pp. 361-382, pis. 2).—A
general review of the activities of the station during the year is given and the results

of investigations are reported.

An experimental crop of tobacco grown in 1904 produced about 1,000 lbs. of cured

leaf, exceedingly variable in quality. Deli, Florida Sumatra, Java Sumatra, Connec-

ticut Broad Leaf. Vuelta Aliajo, Connecticut Havana, Florida Havana, and Spanish

Zimmer were grown. The quality of the Cuban type was uniformly much better

than that of the Sumatra. The crop was grown on new land in an untried locality,

and numerous delays interfered with the work. The results indicate that the tobacco

of this region colors well, tends to run to the dark shades, is likely to be mild in

flavor, and has a good burn. More definite results are expected from the second

season's work.

Chemical work for the station is outlined by the chemist, and a partial list of the

injurious insects of Hawaii is presented by the entomologist, The horticulturist

gives notes on the culture of the banana, mango, cacao, and avocado pear, and also

on the black rot of cabbage. Successful experiments in budding the mango have

shown that it is perfectly practicable to propagate it by this method in the islands.
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Experimental shipments of a\ ocado pears to Manila and to New York have shown

thai these fruits can be successfully shipped to these points.

Annual report of the Porto Rico Agricultural Experiment Station for

1904, 1>. \Y. M^ {U.S. /'/</. Agr., Office Expt. Stas. Rpt. 1904, pp. ,
pis.

\ general review of the station work is given and the agricultural possibilities

of the island are discussed.

Reportofth entomologist and botanist, <>. W. Barrett (pp. 387 106). The plant col-

lections, comprising variety tests with bananas, yautias, cassava, orchard fruits,

foresl trees, fiber plants, and miscellaneous crops are briefly described, and the nev

additions noted.

Tests of commercial fertilizers, coffee pulp, stable manure, and guano in yautia

culture resulted in the highesl yield from the use of aboul 30 tons of stable manure

per acre, giving edible tubers at the rate of aboul L6 tons per acre, as compared with

8 tons "ii one of the check plats. The highesl yield per plant, 3.22 lbs., was

obtained in the plal receiving stable manure, and the Lowest yield per plant, L.6 lbs.,

in tlic check plats. A second crop of tubers was obtained from the same plants lefl

standing after the first ripe roots had been removed.

Four varieties of cassa\a analyzed by the Bureau of Chemistry of this Depart-

ment, showed-a variation in starch content of from 21.50 to 31.69 per cent. Oeiba,

the variety showing the highest percentage of starch, is one of the 3 best native

sorts. The native "malanga" I Colocasia antiquorum esculentum) made a very prom-

ising grov th, and the mature roots, according to an analysis made by the Bureau of

Chemistry of this Department, contained L4.94 per cent of starch and 74.47 per cent

of moisture. A yield of about 1"> tons per acre of edible canna roots was obtained.

These roots showed a starch content of L9.41 per cent, with 70.25 per cent of water.

The prevalence and effects of certain inset enemies and fungus diseases are

described.

The outlook for the culture of citrus fruits, pineapples, mangoes, and aguacates is

summarized by the assistant horticulturist, II. C. Henricksen.

The station was successful in growing seedling Castilloa elastica from seed, and the

behavior of Borne of the distributed trees indicates that Castilloa should be planted

only in rich moist soil.

Ke/Htrt of (h> rnjfh'sjtrriatist, ./. II'. n tll [jenhoff (pp. 406-410).—The average yieldsof

an old coffee grove in 1903 were observed to be as follows: Ripe berries s ^7 lbs. per

acre, coffee ready for market L803 lbs., productive trees per acre 746, and the prod-

uct per tree 0.261 lb. The cost per LOO lbs. for harvesting and marketing the coffee

was $2.26. Notes are given on a number of experiments begun in cutting coffee trees

to stumps, renovating old coffee plantations, and establishing new plantings.

Bananas, yautias and economic fruits such as oranges, le ns, and figs, as well as

robber and eucalyptus trees, cotton, and varieties of yams and sweel potatoes, have

been distributed in the coffee regions for soils not occupied by coffee.

Report of the tobacco expert, J. van Leenhoff (pp. 410-425, pi. 1 ).—This report is an

abstract of Bulletin 5 of the station, which has already been noted - E. S. R.,

17. p. 32).

Cooperative experiments in agriculture, C. A. Zavttz {Ann. Rpt. Ontario

Agr. and Expt. Union, 26 {1904), />/> 13-31).—-The organization of the Experimental

Union is described, and the results obtained during 1904 are summarized and briefly

noted.

Experiments were conducted during the season by 1,050 farmers, and the work

carried out was along 35 distinct branches of field agriculture. The leading varieties

of grain crops gave the following average yields per acre: Tartar King oats, L20 I

50.82 hn.; Mandscheuri Six-rowed barley, :::; tests, 36.23 bu.; Guy Mayle Hulless

barley, 31 tests, 29.43 bu.; Wild Goose Bpring wheat, L9 tests, L9.48 bu.; Common
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emmer, 7 tests, 56.85 bu.; Red spelt as compared with emrrmr, 31.58 bu. ; New Cana-

dian Beauty field peas, 22 tests, 30.03 bu.; Silver Hull buckwheat, 4 tests, 23.38 bu.;

Marrowfat field beans, 10 tests, 30.:;:; bu.; Imperial Amber winter wheat, 3 tests,

22.47 bu.; and King Philip corn, 9 tests, 55.99 bu.

The leading varieties of field roots and fodder crops gave the following yields per

arte: Yellow Leviathan mangels, 5 tests, 29.31 tons; New Danish Improved sugar

beets, 9 tests, 31.29 tons; Magnum Bonum Swede turnips, 4 tests, 22.17 tons; Redtop
White Globe turnips, 1 test, 33.48 tons; Mammoth Intermediate Smoot White

carrots, 2 tests, 16.16 tons; Henderson Eureka fodder corn, 2 tests, 21.22 tons; Early

And >er sugar cane sorghum, 1 test, 18 tons; grass peas in comparison with vetches,

4 tests, 5.90 tons; and Dwarf Essex rape, 1 test, 25.72 tons. Dwarf Bonanza rape

gave a yield almost as large as Dwarf Essex.

The leading varieties of hay crops were Japanese Barnyard millet, Mammoth red

clover, lucern as compared with sainfoin and Burnet, and tall oat grass tested with

several other common grasses. The results with sowing hairy vetches, winter rye,

and crimson clover in the fall show that hairy vetches gave a yield of 6.8 tons and

winter rye of 4.3 tons of green crop per acre during the last 2 seasons, while crimson

clover was badly winterkilled in each of the 2 years.

The average yields of Empire State and American Wonder potatoes, 2 late varieties

grown in 62 tests, were 224.5 and 221.8 bu. per acre, respectively. Of medium early

varieties Rose of the North stood first, with an average yield of 200.4 bu. per acre in

55 tests, while among the early varieties, Early Andes in 163 tests ranked first with

170.8 bu. Hilling potatoes gave better results than level cultivation, which is con-

sidered due to a cool, damp season. The results of 17 tests show that seed potatoes

coated with land .plaster yielded 228.2 bu., as compared with 213.2 bu. per acre for

untreated seed.

In 1904 experiments with fertilizers were confined to swedes, and the yields

obtained per acre for the different methods of treatment were as follows: Check plat

24 tons; 160 lbs. of nitrate of soda per acre, 26.1 tons; 160 lbs. of muriate of potash,

26.7 tons; 320 lbs. of superphosphate, 28.1 tons; 213 lbs. of complete fertilizer, 29.3

tons; and 40,000 lbs. of cow manure, 32.5 tons.

In 8 tests with sweet com Mammoth White Cory ranked first in yield, quality,

and earliness. This variety required only 71 days to produce ears ready for table

use. Field corn planted in hills yielded 2.14 tons of ears per acre, while corn in

drills yielded 1.58 tons. In total crop the average of 4 tests showed but little differ-

ence between the 2 methods of planting.

Report on the manuring of seeds hay, 1904, W. Allan (Edinb. and East of

Scot. Col. A (jr. Bui. 5, pp. 21).—Fertilizer experiments in connection with growing

different grass mixtures were conducted at 21 centers.

Nitrogen was used at the rates of 20, 30, and 40 lbs. and phosphoric acid and potash

at the rate of 40 and 30 lbs. . respectively. Nitrogen proved to be the most effective

element, the best results being obtained where a mixture of nitrate of soda and sul-

phate of ammonia was used. When the 2 substances were applied alone, nitrate of

soda gave better results than sulphate of ammonia. The largest quantity of nitrogen

used gave a larger yield and better financial returns than the smaller quantity.

When applied alone nitrogen gave. satisfactory results, but potash and phosphoric

acid each given alone were not very effective. The largest yields and the greatest

profits in the entire series of tests were obtained from the use of complete applica-

tions.

Culture and fertilizer tests on heath soils, B. Hardt (Deut. Landw. Presse, 32

(1905), Xo. 29, pp. 253, 254).—Experiments were conducted for 4 years to deter-

mine the effects of lime and marl on new heath soil, and to ascertain the possibility

of growing oats under such soil conditions.
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The rotation of crops by seasons was as follows: Lupines, oats and serradella, oats

and clover, cloverj and clover. Both lime and mar] a1 the rate of 2,500 and 5,000 kg.

per hectare, respectively, proved very effective and highly profitable. The gross as

well as the nel returns were in favor of marl, and the use of lime in 2 applications

gave better results than applying the entire quantity al > time. The yields of oats

obtained were satisfactory. The method successfully employed for the reduction of

the heath soil Is described.

Soiling- crops, 1904, <i. A. Billings New Jersey Staa. Rpt. 1904, /'/> ••

ph. 4).—Bummer soiling was carried on this season from Maj li to October 20, 160

days.

A herd equivalent to 13 full-grown animals was supplied with roughage from a

continuous rotation of forage crops. The data show thai 221.89 tons were gro^ a al

a cost of 1429.21, oral an average of $1.93 per ton. The feeding and maun rial value

of the crops Is shown, and the data deducted indicate thai 46 tons of clover hay fur-

nished 1 1,316 U>s. of protein, 2, 1 16 lbs. of crude Eat, and 64,952 lbs. of carbohyd]

56 tons of mixed hay, 1 L,312 lbs. protein, 2,912 lbs. crude fat, and 77,168 lbs. carbo-

hydrates; and 227 tons of corn silage, 7,718 lbs. protein, 3,632 lbs. crude Eat, and

77. L80 li*-. carbohj drates.

It is further shown that the total tonnage of soiling crops furnishes nitrogen equiva-

lent to 5.15 tons of nitrate of soda, phosphoric acid equivalent to 1. 11 tons of acid

phosphate, and potash equivalent to 1.89 tons of muriate of potash, and that the

manurial value of this crop is also equivalent to 9.9 ton- of barnyard manure, :;. in

tons of nitrate of soda, and 0.98 ton of muriate of potash. A comparis f the

manurial and feeding value, estimating barnyard manure at $1.50 per ton, nitrate of

soda at $45, and muriate of potash at $42, shows that the value of the Boiling crops

for green manure would he $331.86, or $97.35 less than the feeding value.

Th.- rotation furnished a continuous supply of forage. The average yield per acre

for all the crop-, including alfalfa but not including mixed grasses, was 11.99 tons

per acre. It is pointed out that the protein produced by one acre of alfalfa yielding

17. ~> tons of green fodder is equivalent to the quantity of protein in 6.4 tons of clover

hay. or about 5 tons of wheal bran. ( m the average for t; years alfalfa yielded 19. L8

ton- per acre, equivalent to 72 tons of clover hay. according to the nutrients con-

tained in the L' crops.

Of the different crops grown alfalfa was found to he the most economical. Barn-

yard millet, pearl millet, Thoroughbred White Flint corn, and Southern White

coin, being about equal in yield, ranked next to alfalfa in the average production of

forage. General notes on the different crops are given. The results of an experi-

ment in - ling alfalfa at different periods were decidedly in favor ol seeding

between the 1st and the L5th of August.

The inoculation experiments of the season gave results in favor of the cylinder not

inoculated. The results are not considered as showing that inoculation has been a

failure, hut that the cylinders not inoculated obtained the alfalfa bacteria from some

source other than the use of a 80il solution or soil as applied in this experiment. The

application of a -oil infusion was much more effective than the use of the soil Itself.

Different kind- of -oil showed a variation of 74 per cent in responding to inoculation.

Freehold marl in Monmouth County being the least affected by inoculation, and

\V Ibine sand in Cape May County making the greatest gains. Nitrate of sodaal

the rate of 147 lbs. per acre, cost in- •-:;..-;i ,

-Sa\ e a lo— of i:;."> percent in favor of inoc-

ulation.

I »f :; varieties of corn compared to ascertain their value \>>v silage Southern White

in rows:-; ft. apart ami at intervals of g in. in the drill gave the mosl satisfactory

result-, both in respect to quality and quantity. The yield of this variety was 1 1.84

tons per acre, while Hickory Kin- produced 7.8 tons, and Thoroughbred White Flint,

which was exceptionally good in quality, 8.77 tons.

L1938—No. 4—o:> 4
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Top-dressing with nitrate of soda increased the yield of both wheat and rye, though

with profit only in the latter case.

Alfalfa in Michigan, C. D. Smith (Michigan Sta. Bui. 225, pp. 133-148, figs. 3).—
This bulletin reviews the history of experiments with alfalfa at the station and

throughout the State, summarizes the results obtained, and from the data secured

presents conclusions with reference to the culture of the crop.

At the station alfalfa seemed to give as good results on light sand as on well-drained

clay. Although artificial inoculation was not used at the station, the roots of the

plants were practically in all cases provided with nodules, but from some parts of the

State it was reported that nodules were not present, and it is therefore considered

best to inoculate the seed or soil when sowing.

It is recommended that 20 lbs. of seed be used per acre when the germination is

above 80 per cent, and larger quantities when it is below 80 per cent. In the south-

ern part of the State sowing in May seems to be preferred, while in the portion per-

manently covered wTith snow during the winter sowing in August is thought to be

best.

Tests wuth seed bought in the market, Utah and Colorado grown seed, sand lucern,

and Turkestan, showed that Turkestan gave smaller yields than the others but proved

hardier. Sand lucern apparently stood the winter as well as Turkestan, and Utah

and Colorado grown seed gave results which differed but little. Clipping the crop

in October, when the aftergrowth since August 30 was fully knee-high, and leaving

the clippings as a mulch was a serious injury to the crop of the following season,

and indicated that under the conditions alfalfa should not be mowed later than the

last week in August.

Analyses of samples from 3 cuttings show that the composition of the cuttings

made June 7 and July 11 differed but little, while the third, made August 30, was

lower in ash, higher in total protein, but much reduced in true proteids, to which the

hay owes its feeding value.

Of 76 culture tests with alfalfa made by farmers in the State, 32 were absolute

failures, 24 were partially successful for a single year, and 16 for 2 or more consecu-

tive years. Winterkilling, June grass, and dodder, are given as the chief enemies of

the crop in Michigan.

Legumes other than alfalfa, C. D. Smith (Michigan Sta. Bui. 227, pp. 165-

184).—Culture tests with a large number of leguminous crops are briefly reported

and an analytical key to vetches is given.

The results with lupines, kidney vetch, goat rue, crimson clover, and vetches indi-

cate that these crops are of some value as green manures, especially on sandy soils.

Crimson clover, serradella, sainfoin, and Japan clover gave some promise as a food

supply for stock. Sweet clover, fenugreek, Astragalus sinensis, sulla, peanuts, chick-

pea, and lentils are apparently of no value for Michigan.

The tests at the station with Lathyrus sylvestris indicate that this crop is of little

value, either as a fodder plant or for green manure. Iron, Xew Era, Whip-poor-will,

and Black Eye cowpeas are recommended for plowing under to enrich Michigan soil

in nitrogen. These varieties ripen seed only in unusually warm seasons with frosts

late in the fall. Of the soy beans tested, Medium Green, Early Black, and Yellow

produced abundant forage, and Ogemau, Ito San, and Government 9413 are good

types for seed production.

Hairy vetch at the station has not been a success as a forage crop. Vicia pieta,

flowering early in July and fruiting in the middle of August, produced a large yield

of seed but only a small amount of green forage, while V. canadensis, V. angustvfolia,

and V. peregrina yielded abundant foliage and a smaller amount of seed. V. dispermp,,

V. biennis, V. gerardii, and V. globosa also produced considerable green forage. V.

faba is considered totally unsuited to Michigan. It is reported that vetch has become
a weed difficult to exterminate on the college farm and elsewhere.
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An analytical study of the roots ami upper portions of the plants of Medium Gr<

and Ogemau soy beans, New Eracowpeas, V. globom, second crop June clover, and

new seeding June clover showed that on the basis of normal yields of forage per acre

Medium Green soy I trans yielded 152.29 lbs. of nitrogen per acre; the cow peas, 61.90

ll)~.: tin- vetch, 77.10 lbs.; the Becond crop clover, 51.47 lbs., and the new Beeding

clover, 19.06 lbs.

On September 15, 1904, 13,590 lbs. of soj beans were harvested and put into the

sil<>. The silage taken from the silo the lasl week of April, 1905, had a peculiar and

unpleasanl odor. When weighed out it amounted to 1
1 .- s "> lbs;, and had the follow-

ing composition: Water us. '.»7 percent, ash 5.69, ether extracl 2.97, crude fibei 9

protein 3.28, and carbohydrates 10 per cent. It was fed to dairy cows.

••
I nasi unci i as the Boy I 'cans do no1 grow tall and do noi therefore Btay bound in

the bundle with the corn when cu1 with the harvester, and inasmuch as repeated

experiments at this station show thai the vines of the Red Speckled and of the

Southern Prolific beans cling to the corn and arc harvested with it. it is suggested

that one or the other of these legumes be used instead of soy beans for enriching in

protein the corn in the silo."

Trials with alfalfa, J. II. Shepperd | North Dakota Sta. Bui. 65, pp. 550-556, ph.

.'i. -The results of 4 years' trials with alfalfa, and for the mosl part previously

reported in former publications of the station, arc reviewed.

The experiments at the station have indicated that alfalfa should be sown without

a nurse crop on well prepared land at the rate of 15 lbs. of se<^<l per acre. The com-

mon commercial -trains of alfalfa seed were found not to i„- well adapted to the con-

ditions of the region, and this has induced the station to breed hardy strains. In

1904 the yield of hay from the first mowing of Turkestan alfalfa seeded in pun vvas

at the rate of 3,600 lbs. per acre, and the second growth, which had Keen hindered

by extremely dry weather, gave 1,000 lbs. of hay per acre. \ plat of the same

variety seeded in 1902 yielded 1,200 lbs. of hay per acre on June 21, and 1,880 lbs.

from the second cutting.

Grimm alfalfa showed a good stand in 1904, hut did not grow as high as the

Turkestan. The yield of hay from the first cutting was .'>.7l'i> lbs. per acre. The

second growth, although not quite mature when killed by frost, was harvested for

seed. It is believed that the trials indicate that alfalfa may ultimately prove a

successful crop in the State.

Experiments in clover growing-, J. II. Shepperd (.\mlh Dakota Sta. Bui. 65,

pp. 54S-550, ph. /i.—The clover trials made by the station during 12 years are

review ed.

It was found that seeding clover, or clover and timothy, with a grain drill gives

much greater assurance of a stand than broadcasting. With one exception during

'.i years, medium red clover seeded with a nurse crop passed through the first winter

without killing out. Allowing the second growth to remain asa winter protection

gave good results in preventing winterkilling and in reenforcing the stand by means

of the new seed.

It was observed that the average stubble held was in most seasons efficient as a

winter protection. Inspection after each of ll winter seasons did not reveal a case ol

heaving by frost. Where an ice sheet covered the plants, however, the clovers,

alfalfa, timothy, and redtop were killed out, while brome grass and the weed quack

grass had withstood this adverse condition.

Satisfactory results have been obtained from using 15 lbs. of clover seed per acre,

and a mixture of :> lbs. of red clover seed and s lbs. of timothy has given a mixture

of from one-half to three-fourths of timothy plants in the resulting stand. Ten lbs.

of Mammoth clover with 4 lbs. of timothy se< d have given an average of more than

three-fourths clover in the hay. The results for 4 years show a difference of only
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91 lbs. in the yield of hay from medium red clover and from a mixed crop of clover

and timothy.

Red clover also gave promise of good seed production, while clover from southern-

grown seed or from most of the foreign sources was less satisfactory. Red clover

alone and grown with timothy as a mixed hay crop gave in 10 trials an average

yield of 3,376 lbs. of hay per acre. The average yield of hay from Mammoth clover

for 2 years was 3,635 lbs.

Notes are given on trials with alsike and white clover, berseem, and melilotus.

Alsike proved more resistant to the winter than Mammoth clover.

Corn. Field tests, J. N. Harper {Kentucky Sta. Bui. 118, pp. 19, pis. 13).—The
results with 15 varieties of corn grown in 1903 and 1904 are reported.

With a few exceptions, the same varieties were grown each year. In 1903 the

yields ranged from 27.9 bu. per acre for Iowa Silver Mine, to 35.7 bu. for Boone

County White obtained from Indiana. Boone County White from Tennessee yielded

33.5 l)ii. per acre. Cocke Prolific, which stood second in yield, and Mosby Prolific

ranking next to the lowest, were the latest varieties, ripening September 28, while

Iowa Silver Mine was ripe September 10. Mosby Prolific led in the yield of fodder

with 5,994 lbs. per acre.

In 1904 Champion White Pearl stood last with a yield of 34.6 bu. per acre, and

Boone County White from Indiana first, with 50.6 bu. Boone County White from

Tennessee produced 46.7 bu. per acre this season. Champion White Pearl, Iowa
Silver Mine, Riley Favorite, and Learning Yellow began to tassel July 12, while

Mosby Prolific, Sanders Improved, Cocke Prolific, and Hannah did not begin to

tassel until July 23, and Roseland White not until July 27. In yield of fodder Rose-

land White, which stood second in yield of grain, ranked first with 4,222 lbs. per

acre, being followed by Mosby Prolific with 4,171 lbs. A general discussion is given

on the culture of corn and the different varieties tested are described.

Experiment station work in corn culture, J. I. Schulte (U. S. Dept. Agr.,

({flier Eocpt. Stas. Rpt. 1904, pp. 493-544)-—A summary of experiments in corn cul-

ture by the different experiment stations of the country.

Soil improvement for the Illinois corn belt, C. G. Hopkins (Illinois Sta.

( ire. 96, pp. 16, Jigs. 5)

.

—The experiments reported were conducted on a dark-brown

silt-loam prairie soil, which had been in pasture from 1876 to 1894, and in corn from

1895 to 1897. The land had been divided into 7 strips or series of 10 one-tenth-acre

plats each, and the 3 series numbered 100, 200, and 300 were irregularly cropped

but chiefly with clover, oats, and cowpeas, from 1898 to 1900, while the other series

continued in corn.

The following systems of cropping were begun in 1901: A 3-year rotation of corn,

oats, and clover on series 100, 200, and 300; a 2-year rotation of corn and oats on

series 400 and 500; and corn only on series 600 and 700. The different plats receive

different fertilizer treatment. Lime is given in the form of ground limestone at the

rate of 2,000 lbs. per acre once every 6 years. Nitrogen in the form of dried blood is

applied annually to certain plats in series 600 and 700 at the rate of 100 lbs. per acre.

On the series 100 to 500, nitrogen is supplied only by growing leguminous crops or

catch crops, or by the use of barnyard manure. To supply phosphorus 600 lbs. of

steamed bone meal is given once in 3 years in the 3-year rotation, and 400 lbs. every

2 years in the 2-year rotation and also in the continuous corn series. This furnishes

annually 25 lbs. of phosphorus per acre. On some plats an equal money value of

rock phosphate is substituted for the bone meal. Potassium sulphate or chlorid is

given in quantities supplying 40 lbs. of potassium per acre each year.

The tabulated results show that, in 1904, 4 duplicate plats in the 3-year rotation

gave an average increase of 31.5 bu. per acre over the corresponding plats in the

2-year series. On the plats growing corn continuously lime produced a gain of 5 bu.

per acre, lime and nitrogen of only 4 bu., but lime, nitrogen, and phosphorus a gain
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of 32 bu. In the 2-year rotation a gain of a1 Leasl 1
1 bu. per acre, and in th<

rotation an increase of LO bu. in corn and oats, and of LOO per cenl in the yield of

clover, is considered due to phosphorus.

The results of pot experiments with wheal Bhowed thai with clover turned under,

rock phosphate gave a greater increase than the gains made b\ the clover and rock

phosphate separately, similar results were secured with clover and steamed bone
meal, also with bone meal and potassium, and with rock phosphate and potassium.

With other com hi nations this was nol the case. The potassium apparently in<

the availability of the phosphorus in the bone meal and the rock phosphate.

Slightly better results were obtained with rock phosphate than with bone meal.

The latest coin yields on the university soil experimenl fields, partly under test

since L876, indicate the great value of suitable crop rotations, but thai these alone do
not maintain fertility. Directions for soil management are given.

Report on the comparative merits of varieties of oats, 1903 4, R. B. < rREiG

and .1. Hendrick {Aberdeen and No. of Scot. Col. Agr. />'"/. ?, pp. S7).- These experi-

ments, conducted in Morayshire and at Ross and < Iromarty, were made for the pur-

pose of determining the grain and straw producing power of different oal varieties,

their com pa rath e milling quality, and the composition of the grain and straw .

The following varieties were grown in the Morayshire experiment: Potato,

market. Storm King, Sandy, Waverly, Goldfinder, Banner, and Siberian. Potato

and Sandy are two well-known old varieties which were included for comparison

with the newer sort-. The tests were carried out on :; different farm-. Banner was

the best -rain producer on lighl land and the besl average -rain producer "ii all the

farms. Storm King, Potato, and Sandy, mentioned in the decreasing order of yield,

stood at the foot of the list.

Banner produced 33 bu. more of first quality grain than Sandy and 20 bu. more

than Potato. The average total yield of Banner was 88 bu. and that of Sandy 63.25

bu. In weight of strew produced Potato ranked first, while Banner did not rank

very high in this respect. Siberian and Newmarket showed themselves good gen-

eral purpose, or intermediate varieties, in the production of grain and straw. The
earliest variety. Storm King, required 136 days to mature and Goldfinder, the latest.

160 days. Banner and Sandy stood nearest the average in the length of growing

period.

In the Ross and Cromarty trials the same varieties, with the exception of Sibe-

rian, which was replaced by Hamilton, were grown on 7 different farms. The aver-

age total > ield of grain was in favor of 1 [amilton. A comparison of the results on •">

of the farms shows that Hamilton gave an average yield of 79.75 bu., as compared

with 69 bu. for Potato: and in these tests Banner and Potato produced the same

quantity of grain, hut Potato furnished the larger yield of straw. The season was

not favorable, ami the average weighl per bushel of grain as compared with that of

the original seed showed a reduction in all varieties except Banner.

In these tests Sandy and Potato ranked high as grain producers and als

among the 3 first in the yield of straw, Hamilton standing second. The percentage

of oatmeal obtained from each variety at each of the places is given in a table.

Sandy and Newmarket ranked first with 57.8 and ">7.d, respectively, while Hamilton

on the average of 4 farms furnished only 53.4 percent. The percentages of husk

and kernel ami the composition of the kernels of the different varieties, a- well a-

Hhe composition of the straw, is given in tables. The percentage of kernel ranged

from 71.27 in Storm King to 77.13 in Sandy.

Varieties of potatoes, \V. Bri i e i Edinb. ",,</ East of Scot. Col. Agr. />''"'. '<'. /'/'•

4).—Six varieties of early and 7 varieties of late potatoes were tested at 3 differenl

farms in 1904. In cadi case Pink Blossom, Factor, Dp-to-Date, Twentieth Century,

and British Queen gave the best results when both quantity and quality are consid-

ered. Langworthy is unequaled in quality, hut proved to lie low in yielding power.
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The manuring- of swedes and potatoes, 1904, C. B. Jones (Armstrong Col.,

Newcastle-upon-Tyne, Agr. Dept. Bui. 1, pp. 18).—Cooperative fertilizer experiments

with swedes and turnips were conducted to ascertain the fertilizer requirements of

the crops and of the different soils, to compare the value of barnyard manure and

commercial fertilizers and of basic slag and superphosphates, and to determine the

best application of commercial fertilizers to be made in combination with barnyard

manure.

The best average results were obtained from the use of 1 cwt. of nitrate of soda,

% cwt. of sulphate of ammonia, 4 cwt. of superphosphate, 2| cwt. of slag, and | cwt.

of muriate of potash per acre. This application supplied 35 lbs. of nitrogen, 100 lbs.

of phosphoric acid, and 50 lbs. of potash. Superphosphate gave a slightly better

yield than basic slag, but was not quite so profitable, while a mixture of the two was

mi ire profitable than either applied alone. Barnyard manure was not as effective as

commercial fertilizers, and their use in combination was unsatisfactory.

For potatoes potash was the most important element, and sulphate and muriate of

potash were generally more satisfactory than kainit. The results also indicated that

where commercial fertilizers alone are used a complete application, consisting of 1\

cwt. of nitrate of soda, §- cwt. of sulphate of ammonia, 3 cwt. of superphosphate, and

1 cwt. of muriate of potash per acre, furnishing 40 lbs. each of nitrogen and phos-

phoric acid and 60 lbs. of potash, is to be recommended. Barnyard manure gave

better results this season than commercial fertilizers. The combined use of barnyard

manure and commercial fertilizers is considered profitable for potatoes, and an appli-

cation of 12 tons of barnyard manure, H cwt. of nitrate of soda, | cwt. of sulphate

of ammonia, 3 cwt. of superphosphate, and 1 cwt. of muriate of potash is suggested

for use.

In a fertilizer test with mangels, reported by W. T. Lawrence, 1| cwt. of nitrate of

soda was more effective than an application of f cwt. of nitrate of soda, 1 cwt. of

superphosphate, and H cwt. of kainit, the money value of the two applications being

the same.

Quality in potatoes, J. W. Gilmore (New York Cornell Sta. Bui. 230, pp. 501-

525, figs. 11, dgm. 1)

.

—This bulletin compares the estimates of quality in potatoes in

this country and Europe, and reports the results of investigations to determine the

principal factors influencing the flavor of potatoes and their mealiness when boiled.

Similar work in France, previously noted, is reviewed (E. S. R., 9, p. 263).

It is pointed out that in the United States a tuber of a starchy flavor, white and
floury in color, and mealy when cooked is desired, while in France, as the published

data seemed to indicate, potatoes retaining their form, yellowish in color, and soggy

after boiling are preferred. The trade estimates of quality as based on size, surface

aspects and shapeliness, and variety considerations are explained. The market

calls for tubers ranging from 2 to 3 in. in length and weighing from 5 to 10 oz.

In the North light yellow or whitish-skiimed tubers are often preferred, while in

many parts of the South a pink skin is liked best. Generally a more or less netted

skin with a corky appearance or touch is more desirable than a smooth and clear

skin. Tubers with deep eyes and otherwise uneven on the surface are avoided and
those of oval, flat-round, and elongated-oval shape selected. As potatoes are grown
principally for table consumption in the United States, it is suggested that meali-

ness in cooking, color, and flavor be considered as the chief factors in estimating the

quality.

The results of 2 years' work indicate that good cooking quality in potatoes depends
largely upon (1) the daily range of soil and atmospheric temperature during the

growing period; (2) the degree of ripeness of the tuber when the plant dies; and (3)

the physical condition and type of the soil. The different parts of the tubers were
studied and the bearing of the internal and external characteristics upon the quality

is noted. It was found in boiling tubers of 4 different varieties that in 3 cases the
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loss in moisture ranged from 1.87 percent to 6.29 per cent, while in the fourth there

was a gain of 0.48 per cent. In baking tubers of 3 varieties the loss in moisture

ranged from L2.79 to 20.76 percent.

The investigations on the depth and time of planting, and the temperature of the

air and of the soil in their relation to quality, pointed oul that the seed should be

planted 5 to 6 inches deep in good soil, in order to provide r n enough between

the Beed and the Burface of the ground for the development of the number of tubers

the plant is capable of producing. The tubers growing from l '. to l in. deep were

of more uniformly good quality than those growing either deeper or shallower. The
results seemed to shovi thai good quality is developed under a uniform soil tempera-

ture of 65 to 7-"-
.

It was further found thai long tubers which grew Bloping in the ground showed a

difference in roc. kin- quality between the 2 ends, tin- stem end i king more meal}

than the b.ud end, which in these instances i- generally nearer the surface of the

soil. Incidentally the station observed thai in li'<>4 a fine Bandy loam produced

potatoes of good quality, while under identical conditions a poorly drained clay loam

yielded potato,- which remained firm and SOggy alter boiling and wen- very poor in

flavor.

Irrigation experiments of 1905, (
'. F. Eckart

| Hawaiian Sugar Plant

J>lr. Agr. and <
'h> m. Ilul. /.;, />/>. /?, dgm. J).—These experiments were begun in

1901 (E. S. R., 15, p. 960).

The harvest of L905 formed a ratoon crop from the planting of L901. The data for

the ratoon crop of L903 an' also given. The Lahaina variety produced the largest

weight <>f cane for both crops with :; in. of water per week, the average yield being

greater l>y 43,415 lbs. per acre than on the plat receiving only 1 in. per week. The
plant- given weekly applications of water produced the following yield- of cane pet-

acre: One in. per week. 134,491 lbs.; 2in.per week. L60,3951bs.; and :; in. per week,
177.iHic, ll.s. As compared with the use of 1 in. per week, the average figures for 2

in. of water applied every 2 weeks and .'! in. applied every 3 weeks show a lose in

yield per acre of 2.7:;!) and 14,<).">0 lbs., respectively.

The plant crop of Rose Bamboo was greatest where :•> in. of water per week was

used, and the ratoon crop where 2 in. were applied. Comparing the average yields

for the 2 crop.-, the 2-in. per week plat gave 32,873 lbs. and the 3-in. per week plat

16,604 lbs. of cane more pel- acre than where only 1 in. per week was applied. The
general average for the 2 varieties and the 2 crops shows but a small difference in

yields «»f cane between the plats receiving 2 and •"! in. per week.

The method of irrigation and the different amount- of water applied were appar-

ently without effect on the quality of the juices. The largest yields of sugar, as a

rule, were secured from the heaviest yields of cane, but in 2 instance-, owing to a

lower percentage of sucrose in the juice, plats ranking first in yield of cane did not

produce the largest yields of sugar. Lahaina produced the greatesl amount of sugar

with :; in. of irrigation water per week, and Rose Bamboo with 2 in.

The plant and ratoon crop of Lahaina with 1 in. of water pel' week, or 1,632,219 gal.

in addition to 1,926,502 gal. of rainfall, gave an average yield of 22,560 lbs. of sugar

per acre. As compared with this result, 2 in. of water per week gave a '_rain of :;,7">^

lbs. of sugar, and ."» in. a gain of 7,862 lbs. per acre, or 1 11>. of sugar for each additional

44S and 41S gal., respectively. The average results of the plant and ratoon crop- of

Rose Bamboo show a distinct loss in Bugar production when.", in. instead of 2 in. of

water per week were n-ed. The plant cane crop of Lahaina showed a gain of only

2.:;:;:; lbs. of sugar on increasing the irrigation from l in. to 2. in. per week, and an

average gain for the 2 crop.- of 7,862 lbs.

The results in general call attention to the different water requirements of the 2

varieties and the necessity of 1 >a-in-_r conclusions upon more than one crop test
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Fertilizer experiments, 1897-1905, C. F. Eckart (Hawaiian Sugar Planters'

Sta., Div. Agr. and Chem. Bid. 15, pp. 57, dgmx. 10).—These experiments, which have

been previously noted (E. S. R., 15, p. 960), are conducted on 20 plats, including 2

check plats.

Lahaina and Rose Bamboo sugar cane are grown, 10 plats being devoted to each

variety, and the essential plant-food elements, furnished either singly or in combi-

nation, are each applied at the rate of 100 lbs. per acre. Analyses of the station soil

and of average soils on the 4 principal islands are reported. The data secured during

the 8 years are tabulated in detail and discussed.

The results with respect to purity of juice for both varieties show that the highest

purity, 90.69 per cent, was obtained on the unfertilized plats, and the lowest, 88.29

per cent, on the plats receiving a complete application with the nitrogen in the form

of sulphate of ammonia. The highest sucrose content, 18.26 per cent, was also secured

on the unfertilized plats, and the lowest, 16.40 per cent, on the plats given a com-

plete fertilizer with the nitrogen in the form of dried blood. The average yields of

sugar for the 2 varieties, together with the percentage of gain or loss from fertilization,

are given in the following table:

Comparison ofplat yields by four-year periods.

Fertilization.

Yields of sugar per acre.

First
period.

Second
period.

Differ-
ence for
second
period.

Gain or loss from
fertilization.

First

period.
Second
period.

No fertilizer

Nitrogen
Phosphoric acid
Potash
Nitrogen and phosphoric acid
Nitrogen and potash
Complete fertilizer

Pounds.
21, 458
25, 047
•22, 241

24, 593
26, 464
29, 119
27, 379

Pounds.
15, 974
19, 348
13, 633
14, 182

20, 533
21, 478
23, 438

Per cent.

25. 6

22.8
38.7
42.3
22.4
26.2
14.4

Per cent. Per cent.

+16.7
+ 3.6
+14.6
+23.

3

+35. 7

+27. 6

+21.1
-14.7
-11.2
+28.

5

+34.5
+46.

2

These experiments have shown that lands capable of producing 11 tons of sugar

per acre without fertilization, may be profitably fertilized under favorable climatic

conditions and a sufficient water supply. Mixed fertilizers produced a greater per-

centage of gain as the soils suffered a gradual exhaustion. Rose Bamboo cane

seemed to require a larger supply of phosphoric acid in the soil than Lahaina, while

Lahaina responded more to an increased supply of potash than Rose Bamboo. Both

varieties showed considerable gain from the use of nitrogen, in which the soil was

below the average for the islands.

On land much richer in phosphoric acid than the average soil, Rose Bamboo gave

larger yields when phosphoric acid and nitrogen were applied together than when
nitrogen was given alone, but Lahaina under the same conditions gave about equal

yields. On soil containing about the same quantities of potash as an average island

soil both varieties gave increased yields when this element was applied with nitro-

gen. It was also found that the separate use of phosphoric acid in soluble forms on
soil already rich in this element may result in a loss of sugar, and that apparently

the chances of loss are greater with Lahaina than with Rose Bamboo, where both

make an equally thrifty growth under normal conditions.

Separate applications of potassium sulphate to lands under cane also sometimes

decrease the yields of cane, and the danger of loss seems greater with Lahaina than

with Rose Bamboo. A particular element given alone may produce negative results,

but it may be very effective in increasing the yields when applied with some other

element. The unfertilized areas produced the purest juice, and, in general, the
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plate receiving incomplete fertilizers yielded juices of greater purity than those

treated with complete applications.

Wheat growing-, I'. C. Bi rtis and L. A. Moorhouse Oklahoma Sta. Bul.65,pp.

Wheal experiments at the statioD were begun in L892. The results up to 1901

have been pre\ iously uoted i E. S. R., L2, pp. 846, 850 , and those secured since thai

date are reported in this bulletin. \ Bummarj for the entire period is given.

A half-acre plat receiving 7..". tons of barnyard manure the first year of the test and

5.5 tons the second year yielded from 6 consecutive crops 82.9 bu. of wheat, a- com-

pared with 53.1 bu. on a like plat withoul manure. The first and Becond years the

manured plal yielded 18.6 and L8.7 bu. more per acre, respectively, than tin- unma-

tmred plat, bul the last year there was a difference of only 3.1 bu. in its favor.

Nearly 2£ bu. of wheal was obtained for each ton of manure applied per acre. In

isolated experiments of this kind an average yield of 32.4 bu. from manured land and

of I 1. 1 bu. per acre Erom unmanured land was obtained in L894, and of 27.5 bu. from

manured land and L4.5 bu. from unmanured land in 1899. These experiments were

made on practically virgin Boil.

[n a test covering 5 consecutive years plats plowed the middle of July averaged

27.1 bu. per acre; plats plowed the middle of August, 24.2 bu., and those plowed the

i ni' Idle of September, l"_\ 1 bu. In July the ground was free from weeds and in better

condition for plowing than later in the season. The early plowing also formed the

best ^'{'il bed.

Experiments on the time of seeding, carried on tor- 5 seasons from 1899 to 1904,

gave an average yield of 24.28 bu. per acre on plats seeded September 10 to 20, 27. 19

hn. on plats seeded < October L0 to 20, and 17.38 bu. on those seeded November L0 to

20. The late-seeded plats, generally severely damaged byrust, produced thepooresl

quality of grain. Seeding late in November gave in one experiment an average of

only 5.4 bu. per acre, the grain weighing only 45 lbs. per bu. The best results were

secured from seedings made from September 20 to < October 10.

The results with different quantities of seed per acre show that 5 to 6 pk. per acre

usually gave better yields than 3 to 4 pk., but differed but little in yield from the use

of 8 pk. In general, moderately thick seeding, or the use of about 6 pk. per acre, is

considered safest.

In 2 years1 work on pasturing wheat the plats not pastured averaged 2.45 bu. per

acre more than plats pastured until .March 1, :;.."> bu. more than plats pastured until

the end of March, and 9.66 bu. more than those pastured to the middle of April. Late

pasturing retarded ripening and made the wheat moresubjeel to rust. When wheat

is to be pastured, seeding 10 days earlier is recommended if later seeding is do!

necessary to avoid insect attacks.

The following varieties, most of them tested from 8 to L0 years, are considered good

varieties forOklahoma: "Soft smooth wheats— Early Red Clawson, Fultz, and German
Emperor; soft bearded wheats— Fulcaster, Missouri Bluestem, and New lied Wonder;

hard smooth wheats—Red Russian and Oregon Red; and hard bearded wheats—Sibley

New (.olden. Turkey, Weissenl >urg, ( 'riinean. and Theiss." None of these vari<

belong to the durum wheats.

Soil treatment for wheat on the poorer lands of the Illinois wheat belt,

('. G. Hopkins (Illinois Sta. Circ. 97, pp. 02).—The management of this particular

class of soil is discussed and 4 years' results on 4 soil experiment fields in southern

Illinois are reported. The plan of these experiments has been previously described

(E. S. R., 15, p. 4(>9). In li)<»"> an average yield of 29 bu. of wheat was secured on

treated soil, and only 9 l>u. on untreated soil.

On the Odin field in L904, an undrained plal on which Leguminous crops are grown

and lime and phosphorus applied, produced 21.6 bu. of \\ heat per acre, of which 7.9

bu. are credited to the land and 13.7 bu. to the treatment. On the corresponding

tile-drained plat 21.5 bu. per acre was secured, 6.7 being credited to the untreated
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land and 14.8 bu. to the soil management. It is estimated that 1.8 bu. of this increase

of 14.8 is due to the growing of leguminous crops, 1.1 bu. to the use of lime, and

11.9 bu. to the phosphorus applied.

On the Cutler field on undrained land the same treatment increased the yield of

wheat from 7.9 to 17.6 bu. as an average for 3 years. On the plats receiving potassium

in addition, the average was further increased by 4.6 bu., which was a more marked

effect than that produced on the other fields.

The data secured in 1904 on the Cutler and DuBois experiment fields, where nitro-

gen was applied at the rate of 100 lbs. per acre in the form of dried blood, in place of

growing leguminous crops, show that the land produced 6.2 bu. while the lime

increased the yield 3.3 bu., the nitrogen 0.5, the phosphorus 16.6, and the potassium

0.6 bu., giving an averageof 27.2 bu. of wheat per acre for 3 tests. It is believed that

the first beneficial effect of leguminous crops on this soil was not due solely, or even

largely, to the fixation of nitrogen, but rather to the liberation of phosphorus and to

the improved physical condition of the soil as brought about by the chemical action

of the decaying organic matter of these crops.

The results on the Vienna soil experiment field showed that in 1904 the yield was

increased from 6.7 bu. on the untreated soil to 10 bu. on soil growing leguminous

crops and treated with lime, and to 14.8 bu. when phosphorus was also given. In

1905, where lime had been applied to correct soil acidity and leguminous crops had

added nitrogen and decaying organic matter, the yield was increased from 1.3 bu. on

untreated soil to 18.2 bu. per acre with leguminous crops and lime treatment; and

where phosphorus was added a further increase of 7.4 bu. was obtained.

It is estimated that during the 3 years the untreated land produced 8.4 bu., the

growing of leguminous crops gave an increase of 10.1, the lime treatment an increase

of 10.4, and the phosphorus treatment an increase of 19.5 bu., or a total yield of 48.4

bu. The results of 4 years' experiments with pot cultures on unglaciated hill soil

showed that an appreciable increase in yield was made only when nitrogen was sup-

plied either in commercial form or by means of growing leguminous crops.

A summarized statement is given showing the yields and value of the wheat pro-

duced on the different soil experiment fields. The average yield of wheat in 1903

was 1.9 bu. per acre on the untreated land and 11.9 on the treated land, while in

1904 the yields were 7.6 bu. and 10.5 bu., respectively, or a total of 18.1 bu. on the

treated land. In 1905 the treated land produced 28.9 bu. and the untreated land

only 9 bu. In 12 tests covering 3 years' work the untreated land yielded on an aver-

age 6.1 bu. and the treated land 19.6 bu., the use of leguminous crops and the appli-

cation of lime and phosphorus being responsible for this increase of 13.5 bu. The
cost of the soil treatment, allowing 50 cts. an acre a year for ground limestone and

$2.50 an acre a year for the cost of 200 lbs. of steamed bone meal, is given at $3 per

acre, but it is pointed out that if raw rock phosphorus at $8 a ton is substituted for

the steamed bone meal the total annual expense for materials may be reduced to

$1.70 an acre.

Data on the effect of the soil treatment on corn, oats, and clover indicate that

during the first 3 years on the different fields the use of leguminous crops, lime, and

phosphorus increased the yield of oats 13.2 bu. per acre. As a result of this treat-

ment an average increase of 13.3 bu. of corn was secured in 6 tests made in 1904, and

an increase of 1.14 tons per acre of field-cured clover hay as due to this method of soil

management was obtained in 1905 in 5 different trials. The value in the increase in

each of the crops was more than enough to pay for the annual cost of the materials.

An experiment showing the comparative value of steamed bone meal and finely

ground rock phosphate is noted in the abstract of Circular 96 (see p. 356).
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HORTICULTURE.

Report of the horticulturist, B. I >. Halbted
//// 340, pis. 4 i. An accounl of greenhouse experiments with tomatoes and cauli-

flower, observations on the weather during the year, and data for the yields of

asparagus, small fruits, and vegetables on the permanenl plats at the station. The
latter has been a prominent feature of previous reports I S. I.'.. [6, p. 163 The
winter of L903 I was especially severe and caused considerable injur) to -mall

fruits. The rainfall was unusually abundanl throughout the season.

From work done at the station in the greenhouse with tomatoes for a number of

years, it is estimated thai the expense of caring for a house 100 bj 20 ft. isaboul

$300 a year. The average yield of marketable fruit per square fool for 6 years has

been 32.33 oz. and the average price 24.3 cts. per pound. The nel profil from a

house of this size is placed at $428.55 a year.

(in the basis of the station work, the following method of growing the crop is

advocated: Soil for the benches should be made up of 3 parts turf) loam, 2 parts

manure, and I pari sand, and 2 s<p ft. allowed per plant. The best varieties foi

forcing are Lorillardand Best of All. These should be 7 or 8 weeks old when set

out am! trained to single stems. The best fertilizer for tomatoes is solid and liquid

cow manure, fresh and directly from the stables, applied to the surface at the rate of

244.64 oz. per LOO sq. ft., or where subwatering is practiced at the rate of 214.28 oz.

liquid manure per 100 sq. ft. To prevent root gall frozen sterile earth is used.

For dropsy good ventilation and not too much water and heal on dull w inter days

is recommended. The Aleurodes are controlled by spraying with a mixture made
of 1 lb. whale-oil soap and 6 gal. of water added to 1 11). of tobacco stems in 2 gal.

of water. For rot, clean, well-vent dated houses, uniformly heated to 65° F. at uighl

and 75 to 85° F. during the day. Before the houses are filled they are smoked for

2 days with sulphur to kill any spores from the crop of the previous year. The
benches are then filled with frozen earth and the plants set, after which they are

smoked with tobacco powder to kill whatever insects may be brought in with the

plants. Many of the details on which the above conclusions are based are recorded

in tabular form and otherwise.

The culture of cauliflower in the greenhouse has been less profitable than that of

tomatoes. The average price for 3 years' sales has been at the rate of $1.44 pit-

dozen or L5.8 cts. per square foot of space, while with tomatoes the returns have been

48.6 cts. per sq. ft. With this crop, however, less expensive houses are required and

much less care and attention. The only crop of cauliflower which has been found

profitable is that which matures heads in April from plants set in the benches in

December.

The temperature for this crop should range from 50° F. at night to 70° F. on bright

days. Plants give the best returns when allowed about 290 s<p iii. each of bench

surface and allowed aboul 42 oz. of manure per 100 sq. ft. on solid beds made up of

16 in. of either sand or soil, and L'L' oz. when shallow beds 8 in. deep are employed.

The crop is not Beriously troubled with diseases or insects. Phosphate of potash has

been found superior to muriate of potash and phosphoric acid for this crop. Manure

should be used to supplement commercial fertilizer- for cauliflower.

On the permanent asparagus plats Palmetto still stands as the best average variety.

Unirrigated plats have given better yields than irrigated plats. Selected crowns have

not proved superior to ordinary crown.-. The largest total and early yields have

been obtained on the plat fertilized with barnyard manure at 'the rate of 20 tons

per acre

Cuthbert was the only variety of raspberry during the year which yielded fruit

The yields obtained with the different fertilizers are tabulated, but no conclusions

drawn. Of the blackberries the Largest total and early yield was secured on the
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manured plat, the plat fertilized with complete fertilizer standing second. The early

yield was a little larger on the irrigated plats, but the total yield was much greater

on the unirrigated. Agawam and Taylor came through the winter in best condi-

tion.

The manured plat of gooseberries has also given better results both with and with-

out irrigation than any combination of commercial fertilizers. With currants the

manured plat also stood first. With strawberries, the plat receiving the complete

fertilizer with an additional amount of nitrate of soda after blossoming stood first.

In both early and total yields the irrigated plats led over the unirrigated. In early

yield Glen Mary led with Bubach second.

The yields of apples, peaches, standard and dwarf pears, plums and cherries on

plats which are being treated with different fertilizers are recorded but no conclu-

sions drawn. Pears are grown as dwarfs, as dwarfs by cutting, and as standards.

Kieffer dwarfs by cutting bore during the year an average of 493 fruits per tree,

weighing 152 lbs. 9 oz., while K ieffer standards bore 93S fruits, weighing 252 lbs. 2 oz.

per tree. On an acre basis, however, it is calculated that the dwarfs would give an

increased yield of 45 percent due to closer planting than the standards, besides they

are preferable from the standpoint of harvesting and of beauty of tree. Being more

compact, the branches are also less likely to be broken down by the weight of the

fruit.

Bartlett and Lawrence varieties also stand in favor of dwarfs against the standards,

but a difference between dwarfs proper and dwarfs by cutting has not yet been defi-

nitely established. The Lawrence variety dwarfs by cutting came into bearing a

year later than the dwarfs proper.

Report of the botanist, B. D. Halsted, E. J. Owen, and J. K. Shaw {New Jer-

sey Stas, Rpt. 1904
, pp. 447-553, pis. 12, figs. 3).—A leading feature of the work of

the year has been the crossing of plants and the growing of hybrids secured in earlier

work (E. S. R., 16, p. 464).

The Voorhees Red sweet corn, originated by the station, was distributed to farm-

ers in considerable quantities, and notes from them on the character and quality of

the corn as grown during the season are reported. From these reports it appears

that the corn is medium large, usually bears 2 ears, and the quality good to excel-

lent. Further notes are given on the cross between Black Mexican and Country

Gentleman sweet corn. In these reciprocal crosses the male parent has controlled

to a large extent the character and color of the ear.

A study was made of a large number of varieties of sweet corn obtained from dif-

ferent seedsmen throughout the country. These were grown at the station, and

notes are given upon their tendency to intercross, especially that of Black Mexican,

together with a proposed classification of sweet corn. Some data are incorporated

on experiments with conspicuously colored varieties of sweet corn and their tend-

ency to intercross. The Malakhov sweet corn, introduced by this Department from

Russia, was sent to a number of growers in the State. This corn appears to have
small stalks, with from 1 to 4 ears per stalk. The quality was reported excellent or

good.

A second crop of sweet corn was grown in one instance from the matured seed of

the first crop. The output of ears of the second crop was small and no seed matured.

Apache corn, grown by the Indians of the arid regions of the Southwest, produced

an ordinary crop, and it is thought that it may be of some value as a breeder with

eastern sorts, especially for corn grown in sandy soils on dry situations.

Six kinds of squashes have been intercrossed and the fruits of some of the results

obtained are illustrated, as well as the seeds. The Jersey Belle eggplant, originated

by crossing New York Improved Spineless and Early Long Purple, has been grown
another season, producing plants very uniform in color and other characteristics.
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This variety is considered valuable because of its earliness and the large proportion

of fruit which is without seed.

\ tesl was made of a large number of tomatoes. The j ields obtained on differenl

dates are tabulated, and the fruiting Beason, Bize of fruits, popularity, and other

characteristics of the differenl varieties noted. A Bcale of points for judging the

merits of ordinary tomatoes was devised and it- use is illustrated in Bearing the

varieties grown. In this score card 50 points are given to the fruit and 50 to the

plant. The score for the differenl points is allotted as follows: Size of fruit I. shape

l. surface 7, skin :'.. color 3, cells 7, flesh 7. flavor 5, - Is 5, and decay 5. For the

plant the scale is: Form •">. vigor L0, foliage 10, producl 15, and disease i<>.

\ proposed classification for tomatoes is also given, and various varieties classified

according t «
» the Bcheme. A second crop of tomatoes was grown from the seed of

some of the earliest varieties to mature. This second crop attained full size, matur-

ing Beeds.

Tests were made of bush and pole Lima beans, green-pod bush beans, and wax

beans. Classifications are given for green-pod beans and for wax beans, with illus-

trations of the pods and beans of the different varieties tested. For each variety the

weight of vines, weighl of |">ds, number of puds, seed- per pod, and popularity are

noted. Considerable work was done in the crossing of beans during the Beason, bul

it will require another season to determine the success of the crosses, Bince beans

are easily self-fertile.

Data are also tabulated for weight of vines and pods, and number of pods and

seeds in 3 varieties of peas, in which >r<^\ of each variety obtained from ( ianada was

compared with the same variety when grown in New York.

Further notes are given on the colors of the blooms of salsify hybrids under culti-

vation and from self-sow n mH'i\. The proportion of each of 9 law grasses BOM n in

the mixture in L896 is noted for each of the years since that date. Likewise, the

proportion of weeds on the plat of soil which lias been undisturbed since 1897 are

recorded.

In a test of Early Snowball cauliflower seed from Denmark, the state of Washing-

ton, and an eastern locality, the best results were obtained from the seed grown in

the State of Washington.

In experiments with tulip bulbs, American-grown bulbs gave liner (lower- and

were Longer in bloom than foreign bulbs. Notes are given upon Aralia cordata as a

salad plant, nasturtiums, and the report blanks used by this Department in descrip-

tions Of tomatoes.

The usual notes upon the weather are given, showing the rainfall, temperature,

and sunshine for the growing season of each of the past 1»> years. The condition of

crops and the relation of fungi to weather, as shown in the weather and crop bulle-

tins issued weekly by the State weather service during the growing Beason, are noted

with special reports from correspondents in I'l different counties of the State, show-

ing the winter- injury to vegetables, fruits, and field crops in various sections.

Results of experiments in production and marketing- fruits and vege-

tables, and canning fruits and vegetables on a small scale, at the North
Louisiana Experiment Station, I>. N. Barron and E. J. Watboh LouisianaS

Bul. 81, ?. 8er.
f pp. 86, />/. /, figs. .'). In order to obtain results of commercial

importance and also to encourage farmers in the neighborhood to engage in the ship-

ping of fruits and vegetables, a number of vegetables were grown at the station

during the Beason in considerably larger quantities than heretofore. These were
shipped in cooperation with the farmers of the neighborhood in carload lots.

From seven-eighths of an acre of tomatoes 236 '-rates were -hipped and aboul 60

crates were canned. The average net return was aboul 50 cts. per crate, and the

cost of growing an acre from seed bed to market was placed at $50. Fro] te-eighth



366 EXPERIMENT STATION RECORD.

of an acre in cabbage 16 crates weighing about 175 lbs. per crate were obtained.

The cost of production is placed at $40 per acre. The season for string beans was

unfavorable. From one-fourth of an acre 18 bu. was obtained. The price received

averaged 50 cts. per bushel net; and the a »s1 « >f growing an acre is placed at about $20.

From one-eighth of an acre of radishes 820 bunches containing 6 to 10 radishes per

bunch were obtained. The first planting of bush Lima beans proved unsatisfactory.

From the second planting made the first of June 24 bu. of dry shelled beans were

obtained, worth $2 per bushel. The expense of growing muskmelons is placed at $30

per acre and watermelons at .$20 per acre. From 3 to 5 salable watermelons were

obtained per hill. The melons were of good size, averaging 24 lbs. per melon. No
shipments were made.

Squashes cost about $20 per acre. Early Bush yielded about 70 bu. and Crookneck

about 66 bu. per acre. One small shipment of Early Bush netted about 75 cts. per

bushel crate. One-eighth of an acre of okra Was grown but no shipments were made
of this crop. Considerable quantities, however, were successfully canned, the result-

ing product being of high quality. By keeping the mature pods pulled off the crop

lasted through the entire season. About 60 bu. per acre was obtained.

Peas were grown only on small areas. They did so well, however, that one small

shipment was made which sold for 50 cts. per bushel. The yield of onions was at

the rate of 86 bu. per acre which had a market price of $1.50 per bushel. The results

of variety tests with a number of the vegetables mentioned above are included in

the notes, as well as the results of variety tests with peaches, plums, apples, pears,

strawberries, and figs.

In the canning experiments two $10 outfits were used, each having a capacity of

300 2-lb. cans and 200 3-lb. cans per day. With these 2 outfits the cost of canning

600 2-lb. cans of tomatoes daily was placed at $21.40. The net price for the canned

product was 70 cts. per dozen or $35, leaving a balance of $13.60 per day. The cost

of 400 3-lb. cans of peaches was 820.40. These sold for $1.75 per dozen, or a total of

$58.33, leaving a net balance of 837.93 per day.

Pears were found even more profitable than peaches, since a bushel of pears filled

an average of 24 3-lb. cans, while a bushel of peaches filled only 16 3-lb. cans. It is

believed that canning may be profitably employed in utilizing the surplus that can

not be profitably shipped to market.

Where king watermelon reigns supreme (Cal. Cult, 24 (1905), No. 19, pp. 435,

450, fig. 1).—The author of this article made a trip to the Glendale-Burbank melon
section in the region of Los Angeles, and describes the methods of watermelon cul-

ture followed in that district.

The vines are planted 12 by 12, 10 by 14, and 8 by 16 ft. apart, each of these dif-

ferent distances having adherents. The Chilean White is the variety chiefly grown.

In addition a few Georgia Rattlesnakes and Kleckley Sweets are grown. Before

planting the seeds are soaked for about 12 hours in warm water and most growers

sprout them before planting.

Sprouting is accomplished by digging through a pile of warm manure down to the

ground, spreading the seeds in sacks so that they are about 1 in. deep, covering them
with warm manure, and leaving them there until sprouted, after which they are

planted immediately. Where manure is scarce a fire is sometimes built on the

ground to warm it. The ashes are then scraped away and the seeds buried in the

warm earth, being covered as before with manure to prevent the escape of heat. One
large grower sprouts his seed by placing them in Mason jars and keeping them in

warm water. By this latter method it requires on an average about 36 hours to

sprout the seed, the time varying with the temperature of the water.

The seeds are planted mostly in raised hills or on backfurrows. Cultivation con-

sists in keeping the weeds down and preserving a dust mulch. The vines are also

compacted in the center of the rows as much as possible to shade the melons and



B0BT1C1 J.TI BE. 367

thus prevenl sunburn. The chief disease is blighl and this is kepi under control by

planting the melons on ne^ ground al leasl everj second year. Plant lice are con-

fcrofled \>\ spraying with soap mixtures.

Fall and winter culture of Pe'-tsa'i, J. Ci re Rev. Hart. [Paris'],

No. 6, pp. 148, 149).—The author gives his results in the winter culture of P£-tsai or

Chinese cabbage. The plant appears to be nearlj as hardy as ordinary cabbage.

Water cress supplies ( Gard. Mag. [London], f8 \
:

/>. ?52). —An investigation was made, under the auspices of the London County Coun-

cil, of the water cress beds grown within a radius of 50 miles of London.

v me hundred and fifty beds ranging from less than a quarter of an acre to upwards

of it i acres in extent were visited. Of this uumber 35 beds were not liable to pollu-

tion and 67 beds were probably polluted, the water used in the majority of the cases

on these beds being about equal in quality to that of the Thames. There were 27

beds that were actually polluted and 1 1 beds in which there was a gross actual pol-

lution. The possibility of thoroughly cleansing the cress grown in polluted water

was investigated.

The results indicate thai thorough washing will remove a large proportion of the

impurities, bul *' thai no ordinary amounl of washing could be relied on to rid cress

grown in polluted waters of all undesirable microbes. This may be due either to

bacteria so firmly adhering to the exterior of the plant as to resisl being Bwept away

during the washing process, or to the cress harboring microbes within it- -tincture,

or to a combination of these causes." Under normal kitchen conditions it is believed

that the chances for cleaning the water cress would be less favorable than exists in a

laboratory.

An apple orchard survey of Orleans County, < r. F. W \i.i;i:\
I

\> w York < 'ornell

Sta. Bid. 229, pp. 461-499, figs. l-~>\.—This is the second reporl on this subject. The

firsl reporl dealt with orchard conditions in Wayne County, New York (E. S. R.,

17. p. 41).

The present report presents the results of a similar survey of Orleans County. In

this cminty 564 orchards, containing 4,881 acres, or a little more than one-fourth of

the total area in apples in the comity, were personally examined with reference to

topography, soils, varieties, tillage, drainage, fertilizers, cover crops, pruning, spray-

ing, yields, markets, prices, income per acre, etc. From 70 to 90 per cent of the fruit

grown in Orleans County is barreled and sold, while in Wayne County tbegreater

part is evaporated.

< ienerally speaking, better cultural practices are observed in the apple orchard- in

Orleans County than in Wayne County. It is believed that greater profit would be

obtained by orchardists in Orleans County if greater attention was paid to sorting

and grading the fruit and more extensive use made of the apple evaporator.

Briefly, the survey shows thai Baldwin and Rhode Island Greening are the Leading

varieties of apples grown in the county. The 5-year average yield of orchards culti-

vated 10 years was 86 per cenl greater than for orchards 10 years in Bod. Apples

from tilled orchards have broughl slightly better average prices than from orchards in

Bod. < me-fifth of the orchards in sod have given as 'i 1 results as the average tilled

ones, but no method of sod treatment has been found toequaJ tillage in average yield

or income. ( !over crops are used in about 3 percent of the area examined, red clover

and buckwheat being the favorite crops for this purpose.

The average income per acre from well-cared-for orchards was as follows-. I n-

sprayed. sio:;
; sprayed once, $139; sprayed twice. $143; sprayed :; times, $184. In

1904 most of the unsprayed orchards showed about 90 percent of scabby fruit, while

over half of the orchards sprayed •"> time- were practically free from scab.

The best orchards wen- found on loamy soils. Good apples were also grown on

<|iiite sandy soil. A loss of 8 to p> per cent of apple tree- was found to he -hie to ] r

drainage. The gross income in over half the orchards ha- averaged over $100 per
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acre during the past 5 years. The data in the bulletin supplement that obtained

from Wayne County and serve to confirm the recommendations there given as to the

best cultural practices to follow.

The avocado, a salad fruit from the Tropics, G. N". Collins ( U. S. Dept. Agr.,

Bur. Plant Tndus. I>>d. 77, pp. 52, pis. 8).—The author visited certain parts of Mexico,

Central America, and the West Indies, and gives the results of his observations in

these regions with reference to the avocado.

The origin, history, and botanical affinities are discussed, and the types found in

Guatemala, Porto Rico, Mexico, Costa Rica, Cuba, and Hawaii are noted. The cul-

ture of the avocado is considered at length and an account given of some experiments

in shipping avocados from Hawaii to New York City. Five crates were thus shipped

experimentally in cold storage. They were 30 days in transit. The majority of the

samples suffered considerably from the long trip, but some lots were found in good

condition, demonstrating that with better knowledge of methods of handling these

fruits can be successfully shipped in cold storage providing they are not too long in

transit-

Especial interest is attached to the thick-skinned avocados found in Guatemala.

These varieties promise to withstand shipment much better .than the thin-skinned

varieties, and the culture of these in Porto Rico, it is hoped, will aid materially in

establishing a profitable industry in that island. The food value of the avocado is

discussed by C. F. Langworthy and compared with that of a number of other fruits.

Cooperative experiments with small fruits, H. L. Hutt {Ann. Rpt. Ontario

Agr. and Expt. Union, 26 { 1904), ]'/> -U-38).—The kinds of small fruits which were

sent out by the college to experimenters during the year are given, together with the

cultural directions which accompanied them.

The influence of American stocks on the quality of wine, E. Hotter (Ztschr.

Lqndw. Versuchsw. Oesterr., S (1905), No. 5, pp. 565-571).—The effect on the compo-

sition of the fruit and on the quality of wines obtained from European grapes grown
on their own roots and on American stocks was studied. Nine European varieties

were thus compared. The fruit of 7 kinds on American stock contained more acid

and 2 kinds less acid than when grown on their own roots. Five varieties of Euro-

pean grapes on their own roots one year and 6 varieties another year contained

slightly more sugar than the same varieties on American stocks.

Relative to the wine made, that from grapes on their own roots contained more
phosphoric acid than that from grapes on American roots. The results were the

same whether the grapes were fermented with the stems or not, or whether the must
was pressed immediately or after a considerable period. Tables are given wThich

show in considerable detail the composition of fruit and the wine obtained from each

variety of grape during the 2 years of the investigation.

Chinese fruits, G. E. Anderson (Mo. Consular Rpts. [Lr
. S.~], 1905, No. 294, pp.

52-54).—An account of the kinds and value of different fruits most commonly grown
in China. For the most part they appear to be much inferior to American fruits.

The persimmon, which is highly esteemed in China, is thought to be less astrin-

gent than the American persimmon. It grows large and is a good keeper. The
author states that probably the best all-round fruit in China is the pomelo. This

resembles the American fruit in size, shape, and color, but is sweeter and has less

of the bitter quality, while the flesh is more perfectly separated into sections, as in

the case of oranges. It has better keeping qualities than the orange and is strongly

recommended to American horticulturists.

The preparation of fruit pulp
(
Hot. Dept. [Trinidad], Bui. Misc. Inform., 1905,

No. 46, pp. 174-176).—The method of preparing fruit pulp in France for shipment to

England, to be manufactured into jams, is given for a number of different kinds of

fruit, such as black currants, cherries, raspberries, apricots, plums, and the like.
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Am experimenl was made to determine the length of time thai black currants will

keep in c«.]<l Btorage when packed al different stages of maturity. When gathered
while still green, 15 to 18 days before maturity, the} kepi perfectly for 1 month and
tin mi gradually withered and dried. When gathered some 5 or 6 days before maturity

they kepi perfectly for n; days and were good for I2days later. Gathered when
quite ripe they kepi fresh for 26 days, bu1 9 days later thej showed slighl Bigns of

withering.

Cold storage for the preservation and transportation of food and horti-

i . ural products, Valvassori [Bui. Menu. Off. Renseig. Agr. [Pari*], /

No. 5, />/>. 582 542 . Tin' author visited a number of cold storage houses in Milan,

Frankfurt, Cologne, and Berlin, and gives brief descriptions of the differenl plants,

and in some instances an account of the temperatures observed in the preservation

of differenl products.

Ai Milan lily of the valley rhizomes are placed in cold storage in May. They are

drawn oul and forced according to the needs of trade. After w ithdrawal they pro-

duce flowers in aboul 15 days. The usual period of forcing is from October to Jan-

uary. Lilacs arc also kepi in cold storage and withdrawn for forcing toward the end
of October. They may be withdrawn, however, al any other time in the year.

Other plant- retarded in cold storage to be withdrawn when needed are asparagus,

strawberries, azaleas, rhododendron-. Kalmia latifolia, Hydrangea paniculata, II. hor-

tensia, Spiraea, etc. In this establishment ripe cherries pul in cold storage in June
kept well until August; temperature no1 stated. At Cologne -rapes on ti •

maintained at a temperature of zero kept in prime condition for 4 month-. At I lam-

burg lily of the valley was kept at a temperature of 6°.

A new coffee from central Africa, A.. Chevaueb (Compt. Rend. Acad. Sci.

[Paris], 140(1905), No. 8, pp. 517-520).—<A botanical account is given of Coffea

< ceha, a tree which grows 18 to 60 it. high.

Analyses are given of the soil on which it nourishes. The soil is especially rich in

nitrogen and soda, and contains only very small amounts of potash, phosphoric acid,

and lime. The coffee seeds are small and rounded, taking aboul 10 to a gram. A wild

tree :> years old measured 8 meters in height and contained 600 fruits. The follow-

ing analysis is given: Water at 100° 7.66, caffein L. 89, nitrogen 3.11, fat 12.5$, and
ash 3. 75 per cent. The coffee is classed as among the besl sorts known at the pres-

ent time.

How walnuts grow, .1. L. Bowers and V. Ciillet i Pacific Rural Press, 69
I 1905),

No. .'.'. p. 340). Two different views are given by these writers on how walnuts

sproul and how the seed should be planted in the -round. .Mr. Bowers states that

nuts should he planted with the point down. Mr. Gillei maintain- that walnuts

like all nuts should be planted with the suture or seam perpendicular to the line of

the horizon—that is, lying on the seam, and never on the face or with the small or

big end down.

Home-grown bulbs, A. .1. Pieters
I
Am, ,-. Florist, .'

', I
1905 ), No. 888, />/>. 908, 909;

Gardening, IS (1905), An. 307, p. ?97). An account is given of a test on the trial

-rounds of this Department of certain varieties of narcissus raised in Virginia, in

comparison with the hulhs from '.> European houses.

The Virginia-grown bulbs gave decidedly the besl results. The hull-.- of Emperor
gave magnificent flowers, being as large as any seen from the best imported stock.

Narcissus princepx was also very satisfactory, and A', poeticus poetarum just as g I as

any others, although neither obtained the high standard of Emperor.

ii«. >38—No. 4— or, 5
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FORESTRY.

Report of the chief of the Bureau of Forestry of the Philippine Islands,

G. P. Ahern (Philippine Bur. Forestry Rpt. 1904, pp. 68, pis. 25, map 1).—This is an

account of the inspection service and forest management in the various districts of

the Philippine Islands, with a statement of the licenses granted, amount of timber

cut, the results secured in the timber-testing laboratory, the forest products of the

islands for the fiscal year ended June 30, 1004, average Manila prices of timber and

lumber, etc.

Some work is being done in the growing of tropical and deciduous fruits, forage

plants, and the maintenance of forest nurseries. The details of physical tests of 13

Borneo woods are also included in the report.

Report on the examination of a forest tract in western North Carolina,

F. W. Reed ( U. S. Dept. Agr., Bur. of Forestry Bui. 60, pp. 32, ph. <;, map 1).—This

report gives the results of a careful examination of a tract of about 16,000 acres lying

in the mountains of western North Carolina.

The prevailing timbers in different parts of this tract are mapped, the products

which they will yield noted, and specific directions given regarding their manage-

ment as a source of revenue and the maintenance of the present natural beauty of a

large portion of the tract. The bulletin is an illustration of the method of the Bureau

of examining private forest lands and extending expert advice in their management.

History of Austrian forestry, Laspeyres (Ztschr. Ford u. Jagdw., 37 (1905),

Nos. 1, pp. 30-42; 2, pp. 113-124).—In commemoration of the 50-years' reign of

Francis Joseph, Emperor of Austria, a jubilee history of the development of agricul-

ture and forestry in Austria for the years 1848 to 1898 was written. One of the 5

volumes deals with forestry. The extracts from this work given in this article relate

to the development of the forest industry and its constitution, the use of the forest,

sylviculture, forest management and protection, transportation of forest products,

and forest engineering.

Investigations on the influence of kiln-drying at different temperatures on
the percentage germination of pine seed, Haack (Ztschr. Forsi u. Jagdw., 31

(190o), No. 5, jip. 296-312, dgms. 9).—A report is given upon the results of an

investigation upon the germinative ability of pine seeds gathered at different periods

in the fall and kiln-dried at different degrees of temperature.

In these experiments seed gathered late in the fall germinated as well as seed

gathered the following March. Seed gathered the middle of August had a whitish

unripe appearance, was subject to mold, and gave a percentage germination of 80 to

92. A month later the seeds were more nearly rirje and gave a percentage germina^

tion of 90 to 98. It is believed that by the beginning of November of every year

pine seeds have reached their full germinative ability.

Seeds mechanically removed from the cones early in the season without drying

gave a higher percentage germination and germinated in half the time required for

dry seeds. March-gathered seed, kiln-dried at a temperature of 65° C. 7 2 hours, gave

a percentage germination of 78 to 87. When kiln-dried at 61° C. for 2 hours and the

temperature then gradually decreased to 55° C. for 9 hours the percentage germina-

tion was 94 to 97.

With the more sappy cones gathered in December kiln-drying at 65° C. decreased

the percentage germination to 20 per cent. Even the seedlings that did grow when
the seed was dried at this temperature presented a stunted appearance. It was

determined that the maximum temperature at which these sappy fall cones may be

kiln-dried is 60° C. for 2 to 3 hours, decreasing then to 55 to 56° C. The optimum
temperature for such cones is placed at 49° C. Naked seeds were found able to with-

stand without injury to their germinative ability a much higher temperature and for

a longer period than seeds in the cones.
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The following general deductions are drawn b) the author from the experiment:

Pine seeds are verj sensitive to a high degree of beat. Between the permissible :in<l

injurious temperatures lie so few degrees thai extra care is necessary in kiln-drying

3eeds. The greatesl danger lies in kiln-drying moisl cones. For this

cones which remain longer on the tree and are, therefore, riper and drier are t.. be

preferred for Beed purposes, and nol for the reason sometimes given thai the seed in

early-picked cones is less able to germinate.

Natural grafting, L. 8. Hopkins (Amer. Inventor, 14(1905), No. ?1 p.38i fiy

[Uustrations and descriptions are given of two natural grafts between adjacenl

sycamore trees.

Thinning spruce, Schwappacb (Ztschr. For8t u. Jagdw.,

The righl method <»t" growing spruce lias long been considered a settled

Question by German foresters. Observation in Austrian forests, however, where the

use of small timbers necessitated the thinning of spruce much earlier than usual led

to the discovery thai from the standpoinl of greater growth and Larger profits earl)

thinning, which gave opportunity to the remaining trees for better crown develop-

ment, was very desirable.

The details of the investigation are recorded at considerable length, based upon
which the following conclusions are drawn:

I By growing spruce in dense stands the crown is stunted ami food elaboration

therefore impaired. (2) The method of growing spruce close together in youth, and

first thinning in middle aire, does nol nse the site to the full capacity and results in

I loss to the owner. (3) A stunted spruce crown regains its vigor very slowly and

<>n poor sites nol at all. Consequently late thinning exercises no considerable

influence on the accretion.

( 4 ) A rational treatment of spruce forests requires, therefore, avoidance of too close

Uanting, say from 4,ooi) to 6,000 plants per hectare, and (5) the gradual decrease of

this number through frequenl thinnings as soon as the branches begin to die off to a

height of L2to L5 ft. (6) The aim in thinning must be the production of the greatesl

possible number of well-developed stems with crowns fully developed on all sides

and the trees as equally distributed over the area as possible, constant attention being

jdven to the breaking up of the groups. (7) The live portion of the crown shou'd

never average less than 30 per cent of the height of the tree.

The regulation of the spacing in planting and thinning spruce forests,

Maktin (Ztschr. Forst u. Jagdw., 87 (1905), No. 7, pp. ;/.'<- $27).- The author briefly

Reviews the paper by Dr. Schwappach above and gives supplemental data along

leveral lines drawn largely from German source-.

The data given do not show any stunting of the crown resulting from too close

Uanting, and the author believes that no hard and Easl rules as to spacing in plant-

in- and in thinning spruce can he formulated. From an economic standpoint thick

Uanting where there is a considerable demand for small ti miter, as in Germany, may
he of as greal value as a less number of larger trees.

The effect of forest cover upon stream flow, \V. Ik < ii;i:i:i.i:v | Forestry "wl Trrig.,

II (1905), Nos. 6, pp. />:' 168; 7, />/>. 809-315, figs. />. A discussion of the general

factors governing Stream flow. In addition to the effect- of foresl cover, the \ar\ ing

mfluences of precipitation, topography of the drainage basin, and it- _:< ological char-

acter are discussed.

Investigations in connection with the Reclamation Service covering 3 year- were

made with reference to these factors in 2 tributaries of the Hudson, Esopus <

and Wallkill River. The catchment area of Esopus ('reek ha- only aboul 15 per

cent of cleared land on it. In the Wallkill Basin, on the other hand, about 86 per

rent of the land is cleared. Precipitation ami climatic conditions in the two basins

are practically the same.
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The grade of the slope of the Esopus Basin is 13.05 per cent or twice as steep, and

the fall of the river is 59.6 ft. per mile, or about 6 times as rapid as that of the Wall-

kill. The topography of the basin is also much more simple and direct. There are

no natural reservoirs in the Esopus Basin, while 42.52 sq. mi. or 5.04 per cent of the

total area of the Wallkill Basin is occupied by lakes, ponds, or swamps.

The characteristic geological features of the Wallkill Basin are deep layers of fine

Loamy, marly soils of large absorptive capacity, while in the Esopus Basin there is

only a thin layer of soil which tends to shed water immediately rather than to

store it.

Studying the weekly deviation of these 2 streams from 1901 to 1903, inclusive, it

was found that the percentage deviation from the average weekly mean flow was

78.24 per cent for the Wallkill and 83.69 per cent in the case of the Esopus. It is

thus shown that the combined influence of moderate topography, natural reservoirs,

and favorable geological conditions of the Wallkill are stronger in promoting even-

ness of stream flow than the compact forest < >f the Esopus. The difference, however,

is small, the forest cover overcoming in a very large degree the unfavorable effects

of steep topography, hard and dense surface rocks, and marked deficiency in natural

storage facilities.

It is concluded, therefore, from the evidence in hand that temperature and pre-

cipitation being equal, the relative regularity of stream flow is determined first by

the topographic and geological conditions, and second by the character and extent of

forest cover.

Fire protection in the teak forests of Burma, R. S. Troup {Indian Forester,

31 (1905), No. 3, pp. 138-146, dgms. 2).—The author made a careful study of the

growth and reproduction of teak on an area of 37 acres, which had had fire protec-

tion since 1872-73, and another area of 24 acres lying alongside, which had had no

fire protection and which was burnt over annually.

From the data obtained it is shown that in moist, mixed, fire-protected forests the

bamboo grows so rapidly as to depress and severely injure teak trees, while with

annual burning the bamboo is suppressed sufficiently to permit of the very satisfac-

tory growth of teak. The locality chosen for this experiment is believed to be typi-

cal of hundreds of square miles in Burma, and it is believed that fire protection over

such areas is decidedly injurious to the development of teak.

In Vol. 31, No. 7, pp. 383-388, of the same publication, a number of discussions on

the above paper appear, some of which confirm the author's views, and others point

out that in the very dry teak forests of Burma, where the cover is much lighter, fire

protection is of undoubted value in aiding the young teak plants to establish

themselves.

Discovery of manicoba rubber forests in Brazil, H. W. Furniss {Mo. Consular

Rpts. [V. &], 1904, No. 287, pp. 52-57).—The author states that extensive forests of

"manicoba" or Ceani rubber {Manihot glaziovii) have recently been discovered in

the interior of Brazil, particularly in Bahia.

Methods of manicoba rubber culture are discussed, with an account of milk pro-

duction and of extracting and collecting the latex. The quality of this rubber seems

to be very high. It is believed that it could be profitably introduced into the south-

ern part of the United States, and especially into Porto Rico and the Philippines.

Statistics are given on the exports of the Bahia rubber to different countries of

Europe and the United States during each of the years 1901 to 1904.

Rubber tapping- in the botanic gardens, Singapore {Agr. Bui. Straitsand Fed.

Malay States, 4 (1905), No. 5, pp. 144-1*4)-—Tabulated data are given which show

the yields obtained from trees of different sizes tapped in the morning as compared

with those tapped in the evening. There were 15 trees in each experiment and 5

experiments were made. The trees in the different experiments varied in circum-
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ference from 3 to 7 n. On the whole, the morning tappings gave aboul 10 pi

better results than evening tappings.

Terms used in forestry and logging- i U. S. Dept. Agr., Bur. Forestry Bui. 61, pp.
.',.;, map t). The various popular and technical terms used in forestry and logging

are defined and in many instances their equivalents given in German and I

The work \\;i> prepared by the Bureau of Forestry in cooperation with the Societj

of American Foresters.

Forestry terms in French, English, and German, J. < it rsi mm I cabulairt

Fbrestier Francois-Anglais-Allemand. Paris and Nancy: Berger-Levrault

4. ed., pp. .'a-': rev. in Rev. Eaux et For$ts, M {1905), No. 2, pp. $8, j9). Previous

• •ill ions Hi' this work have been in the German and French languages. In the pree

cut edition the work has been enlarged to include English Eorestrj terms.

DISEASES OF PLANTS.

Minnesota plant diseases, E. M. Freeman {St. Paul: Tin Pioneer Press, 1905,

pp. XXIII $82, pi. tffigs. 211). -The author's chief aim in this book is to di

Date knowledge of the destructive parasites of useful plant-, to assist all concerned

with the cultivation of plants to a more intelligent and thorough understanding of

tlic habits of these parasites, and to point out established methods of combating Buch

diseases. Tne object of the work is educational rather than immediately practical,

the author thinking the practical combating of diseases will follow a better concep-

tion of their cause and importance.

Alter describing fungi in general, chapters are devoted to their physiology, repro-

duction, etc., fungi as causes of disease, different kinds of fungi, diseases due to causes

other than fungi, etc. The economics of prevention and cure arc discussed, formu-

las for fungicides are given, and spraying apparatus described, after which specific

diseases are described under the heading of diseases of timber and shade trees, field

and forage crops, garden crops, orchards and vineyards, greenhouse and ornamental

plants, and wild plants.

The author has unavoidably omitted some diseases, while others, although not yet

observed in the state, are included on account of their importance. A numberof

plant diseases are also described which are economically of minor importance bul

which are illustrative of certain classes of diseases that otherwise could not be treated.

The author ha- drawn freely on experiment station literature for information

regarding diseases and their prevention. The work is especially commendable on

account of its appearance and the excellence of its illustrations, most of which are

new .

A report on plant diseases of the State, J. L. Sheldon {West Virginia Sta.

/>"/. 96, pp. 69 99, pis. 6).— Popular descriptions are given of a number of diseases

of cultivated plants, the information being based upon the author's investigations

while traveling about the State and also upon a large number of replies to letters

sent out asking for information relative to diseases. The arrangement is alphabetical

hy host plants.

Annual report of the literature of plant diseases for 1903, M. Hollri su

[Jahresbericht iiber dh Neuerungen und Leistungen auf dem Gebiete da Pflanzenkrank-

keUen. Berlin: PaulParey, 1905, pp. VIII S74).—k review is given of the literature

relating to plant diseases and insect injury to plants for the year 1903, which

includes references to more than 2,200 articles either by abstract or title. The

arrangement of the material and method of treatment is similar to thai in previous

volume^ K. S. K., 14. p. ln'.M |.

Notes on the Erysiphaceae of Washington, \Y. H. Lawreni i: Jour. Mycol., 11

[1905), No. 77, pp. 106-108).—A list is given of the species of powdery mildews col-
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lected by the author in the State of Washington, with critical notes regarding the

different species, the host plants, etc.

The Ustilagineae, or smuts, of Connecticut, G. P. Clinton (Conn. State Geol.

mid Sat. Hist. Survey Bui. 5, pp. 45, pis. 7 i.—A list of smuts known to occur in

Connecticut is given, based chiefly on collections made by the writer during the past

3 seasons, which are contained in the herbarium of the Connecticut State Station.

The list embraces descriptions of 12 genera and 50 species.

Cultures of Uredineae in 1904, J. C. Arthur (Jour. Mycol., 11 (1905), No. 76,

pp. 50-67).—The author gives a report upon investigations of plant rust which cover

studies from 1899 to 1904. In these studies the grass and sedge rusts hold a promi-

nent place, but a number of others have been included.

Successful cultures which have not hitherto been reported are given as follows:

Melampsora Hgelowii grown from teleutospores 'on Salix amygdaloides sown on Larix

decidua; Puccinia tomipara from teleutospores on Bromus ciliatus sown on Clematis

virginiana; Puccinia stipse from teleutospores on Stipa spartea sown on Aster multi-

florus, A. ericoides, and A. novse-anglise; Puccinia sorghi from secidiospores on Oralis

cymosa sown on Zea mays; and Puccinia podophylli from iecidiospores on Podophyllum

peltatum sown on same host.

The cedar apple fungi and apple rust in Iowa, L. H. Pammel (Iowa Sta. Bui.

84, pp. 36, figs. 11).—During the past few years apple rust has become so prevalent

in Iowa that the author was led to investigate the subject and presents the results in

this bulletin.

The relationship between the cedar apples caused by Gymnosporangium upon juni-

pers, and the Roestelia stage occurring on a number of rosaceous plants is described.

Lists are given showing the connection between different species of Gymnosporan-
gium and Rcestelia, after which the author describes at some length G. globosum, G.

macropus, G. clavipes, G. nidus-avis, and G. clavariasforme. The distribution of these

species is indicated and the relationship between the two forms pointed out.

A number of inoculation experiments made by theauthorand others are described,

showing the results of the transfer of spores from the cedar apples to the leaves of

different varieties of apples, to crab apples, service berry, etc. Decided differences

are noted in the degree of susceptibility possessed by different varieties of apples, and
for the control of the rusts the author recommends the planting of resistant varieties

and the removal of the cedar trees about orchards.

Report of the mycologist, J. B. Carruthers (Admin. Rpts. Roy. Bot. Gard. Cey-

lon, 1904, Ed., Sri., and Art, pt. 4, pp. 5, 6).—Notes are given on the gray blight of

tea, caused by Pestalozzia guepini, the root disease of tea (Rosellinia radiciperda) , and
diseases of rubber, cacao, and betel pepper.

On the occurrence of Peronospora parasiticaon cauliflower, H. vonSchrenk
(Mo. Bot. Gard. Ann. Rpt, 16 (1905), pp. 121-1?4, pis. 3).—It is stated that cauli-

flower plants grown in a greenhouse in the Missouri Botanical Garden during 1903

were almost universally attacked by the mildew, Peronospora parasitica.

The fungus made its appearance suddenly, and within a week had affected practi-

cally every plant in the greenhouse and threatened the entire destruction of all cauli-

flowers. Acting upon various suggestions for the control of this fungus a number of

sprays were used including copper sulphate, ammonium copper carbonate, and potas-

sium sulphid. In order to make the solutions more adhesive small quantities of glue

were added and it was found to form a very effective way of holding the solutions on
the leaves of the cauliflower.

Good results were obtained with all the sprays with the exception of ammonium
copper carbonate, which while killing the fungus caused other injuries to the leaf

which are mentioned in another place. The fungus disappeared during the spring

months, and the following winter the beds of the greenhouse were carefully treated
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with lime, since thai time there has been no further attack upon the cauliflower in

this house.

Intumescences formed as a result of chemical stimulation, II on Si eirbnk

| Mo. Bot. Gard. Ann. HpL, 16 1905), pp. 125 l ;.v. ph. ; i. \- mentioned in another

place, while spraying cauliflowers for the crucifer mildew, Peronospora parasitica, with

ammonium copper carbonate certain injuries were noted on the leaves. These were

more abundant on the lower surface than on the upper, and consisted of various

irregular swellings and distortions. The experiments carried on showed thai similar

intumescences were produced by means of weak solutions "i' other copper salts, and

thai they were entirely independenl of the Boil or atmospheric conditions.

They are considered a result of the stimulating activity of chemical poisons sprayed

apon the leaf in weak solutions. This activity is probably due to the formation of

compounds within the cells, either in combination with the copper salts or com-

pounds wh it'll arc a result of the stimulus observed i»> the spray. This is evidenced

by the presenceof large amounts of oxidizing enzyms as a result of extra stimulus

excited by the salts sprayed upon the leaf surface. A bibliography of in papers is

appended to the report.

A disease of cauliflower and cabbage caused by Sclerotinia, G. <. Hedg-

cock (Mo. Bot. Gard. Ann. Rpt, 16(1905), pp. 149-152, pis. 8, fig, l).—For Beveral

years a disease of cauliflower and cabbage lias been observed at t lie Missouri Botanical

Garden and in the vicinity, which is manifested by a dark rol of the plant- accompa-

nied by numerous tiny black specks.

The disease was at first thought to be a form of the bacterial rot, but a more careful

examination showed that the interior of the cauliflower stems was uniformly filled

with mycelium of the fungus which was identified as Sclerotinia libertiana. The rol

produced by this fungus is dm ire watery and the diseased tissues are not so dark as in

the case of the bacterial rot of cruciferous plants.

Inoculation with the ascospores from the apotheciaand the mycelium from pure

cultures produced the typical rot of the cauliflower. Control plants, wounded hut not

inoculated at the same time, remained tree from the disease.

A disease of cultivated agaves, <i. (i. Hedgcoce (Mo. />'<</. Gard. .Inn. /,'/-/.. 16

i 1905), pp. 158-156, pis. 8).—A number of small plants of Agavi utahensis were potted

during the spring of 1904 and placed in the Large collection of the Missouri Botanical

Garden. In a short time many of the plants were found dying from a disease w hich

first attacked the older leaves.

A study of the fungus showed thai it belonged to the species Colletotrichum and

inoculation experiments showed that it could he readily transferred. The disease

has a striking appearance, the tissues penetrated by the mycelium showing either a

circular or elliptical spot which at first is dark in col of. changing as the tissues die, t .

.

brown or gray. Dnder humid conditions the leaves turn brown and rol rapidly.

Bordeaux mixture of the ordinary formula proved beneficial in preventing the

Bpread of the fungus to adjacent plants.

Fungus galls, II. von Guttenberg | Reitragt zur physiologischen Anatomu </<r PUz-

fjatten. Leipsic: WUhelm Engelmann, 1905, pp. 7<>, pis. i; rev. in Natun [London], 72

(1905), No. 1867, pp. 389, 340). In this work the author describes the effects caused

by 5 different fungi on as many hosl plants.

Both fungi and hosts belong to widely separate families and include Albugo on

shepherd's purse, Exoascus on alders, [Jstilag i maize. Puccinia on Adoxa, and

Exobasidium on Rhododendron. The author attempts to explain the various ana-

tomical changes occurring in the fungus galls from a physiological standpoint. These

changes, in his opinion, are mostly due to a change of function which the tissues

assume under the influence of the parasite for it- exclusive benefit.

In the main, the ant hoi- con si dels the fungus a- controlling the development of the

host plant, hut in the case of the corn smut it is shown that where the intracellular
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hyphse pass through cells they become inclosed in a cellulose tube which may subse-

quently become more or less thickened. The changes produced in the nuclei of

hosts, the development of haustoria, etc., are described, and on the whole the work

treats of the subject from a somewhat new point of view.

Ripe rot, or anthracnose, of banana {Agr. News [Barbados], 4 {1905), No. 83,

p. 189).—A brief note is given on a ripe rot or anthracnose of bananas, an account of

which has been previously presented (E. S. R., 15, p. 486).

Thrips and black blight, H. A. Ballou (Bot. Dept. [Trinidad], Bui. Misc. Inform.,

1904, No. 44, pp. 132-135).—A report is given of investigations carried on by the

author on the thrips of cacao and the black blight.

The thrips (Physopus rubrocinctus) has been known in Grenada for a number of

years, and where present in abundance is associated with the black blight. This

blight is due to the fungus Capnodium, which finds its most favorable conditions for

growth in the secretions of scale insects. A list of trees is given upon which the

black blight was conspicuous, among them being the mango, breadfruit, sapodilla,

guava, limes, and oranges.

No serious attack of black blight has been observed on cacao or nutmeg, and it is

believed that until scale insects attack these plants the black blight will not. The

control of the fungus is a rather simple affair, and consists of spraying to destroy the

various scale insects.

Pod diseases of cacao [Agr. News [Barbados], 4 {1905), No. 83, p. 189).—There

are said to be 3 pod diseases of cacao, only 2 of which are of serious importance in

the West Indies. These are the Trinidad pod disease, caused by the fungus Phytoph-

thora omnivora and the brown rot due to Diplodia cacaoicola. Both of these diseases

are described, and precautionary measures of burning or burying the pods are

recommended.
Witch broom disease of cacao {Agr. News [Barbados'], 4 { 1905), No. 78, p. 105 |.

—

This disease, which has been considered a very destructive one, the author claims is

a consequence of poor development of trees, the roots frequently being set in ground

that is perfectly saturated with water for several months at a time. The result of

planting in such a situation is a weak growth, making the trees particularly suscep-

tible to fungus attack. It is also observed that trees that are more than 35 years old

are also subject to the fungus by reason of their impaired vitality.

Disease in immortelles {Bot. Dept. [Trinidad], Bui. Misc. Inform., 1904, No. 44,

p. 148).—For some time complaint has been made that cacao shade trees were dying

in certain regions, the tree most affected being the immortelle, Erythrina umbrosa.

Diseased specimens which were examined showed the presence of abundant fungi,

but as yet the character of the fungus has not been determined. The investigations

seemed to show that this species of tree is poorly suited to the soil and situation

where the disease has appeared, and probably some other shade tree should be sub-

stituted for it.

A disease of black oaks caused by Polyporus obtusus, P. Spaulding {Mo.

Bot. Gard. Ann. Rpt., 16 {1905), pp. 109-116, pis. 7, map 1).—A disease caused by
the fungus Polyporus obtusus, which was quite destructive locally to several species

of oak trees, is described.

The fungus seems to be confined to North America and its distribution is indicated.

So far as known it occurs only on species of oak belonging to the black oak series,

and seems to be associated with the attacks of an oak-boring insect which is believed

to be Priono.i)/st us robinise. The spores of the fungus are apparently blown into the

entrances of the burrows, where they germinate and the fungus grows following the

burrow until the heart of the tree is reached. Here the heartwood becomes affected,

and the rot extends through the wood of the trunk until the top is broken by the

wind or the weight of the tree.
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All gradations in the severity of the disease are found, and as il pi n the

heartwood the sapwood becomes affected and is no longer able to earn on its proper

functions in relation to the tree. Ordinarily the heartw I of these trees is natur-

ally .lark in color, but when affected by the fungus it turns a light yellowish tint

and in the last stages becomes nearly white. It retains it- fibrous appearance but

breaks much easier thai] does the healthy w I. No suggestion i- given tor the

control of the fungus.

Willow canker, T. Johnson {Sci. Proc. Roy. Dublin Soc, ,>. %er., //.

pp. 158-166, ph. 3). The author reports having observed in the autumn of 1899, in

specimens '•!' willows senl for examination, black spots which rendered the oe

useless fur basket making.

These spots, which have a canker-like appearance, are easily recognized externally

and may reach through the -I i< •< .i - to the pith. They cause weakening of the stems,

w hich bn-ak at the least attempt to bend them. A Btudj of Hi'- fungus showed that

the disease was caused by Physalospora gregaria and associated with it were the two

other stages which are distinguished as Tetradia salicicola ami Macrodendrophoma

mlicicola.

Judging from analogy the author believes that all ."> fruiting stages are capable of

infecting healthy willows. Poor undrained bogs ami a prevalence of weeds would

favor development, and every care should he taken not to plant diseased -ft- from

an infected ho It. Land chosen for osier growth should be well drained and if bog

land should he treated with lime, potash, and phosphoric acid. If the disease

appears, all attacked sets should he dug out and burned. A weak solution of forma-

lin, it.") per rent, it is believed would he useful as a spray to keep the fungus from

spreading.

Glassy fir, II. von Schrenk | Mo. 1'><>l Can/. An,,. /:,,>.. 16 I 1905), />/,. 111-120,

pis. ?).—A description is given of specimens of balsam fir which were received dur-

ing the winter at the laboratory, and which exhibited peculiar smooth spots at

various points in cross sections.

Some of these area- extended from the heart to the sapwood, while others formed

irregular circumscribed spot-. A great 'leal of balsam fir is used for pulp w I'm

the region from which these specimens were obtained, and it was claimed that this

appearance indicated a defect in the wood. Investigations showed that this appear-

ance is quite frequent duringwintermonths, and it is surest rd that it i- due to freezing.

To secure experimental evidence t<» corroborate this belief, the author saturated a

number of specimens of loblolly pine, after which they were subjected to tempera-

tures below zero and partially sawed through when in a frozen c lition. After

thawing, the pieces were cut completely in two for examination, and the portions

that had been cut while in the frozen condition exhibited a condition analogous to

that mentioned in the lir. It is believed that this defect is due to freezingand cutting

when there is a superabundance of water in the trunk of the tree.

Corticium chrysanthemi, ('. B. Plowright {Brit. Mycol.Soc. Trans. 1904, pp.90,

'.n.i,l. l). The author reports having noticed a number of years ago chrysanthe-

mums planted for permanent ornamentals which had diet off, and in each case a

white fungus growth was pro-cut on the lower part of the stems. Recently In-

attention has been called to this same trouble, and a careful examination was made

to ascertain the cause of the disease

The stems show a white hymenium on the living and dead stems at the level of

the ground, matting the earth and the shoot- togetherso that the gardener ma) at

once recognize the trouble he has to deal with. The only treatment seems to be the

burning of the diseased plants and the use of only healthy cuttings. A technical

description of the fungus is given.

Concerning the root rot of cotton.—In the note on the root rot of cotton by V.

Mosseri (E. S. K.. 17. p. 45) an error was committed in statin- that the disease in
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Egypt differed from thai known in this country. The author in the course of his

paper shows them to be identical, hut calls attention to the fact that the fungus

known in the United States as <>:<>niinu auricomum is not the same as that species

found in Europe. In discussing treatment the general possihilities of securing

immune strains through selection are pointed out and a variety of bananas immune
to root knot is described. The banana is not subject to root rot.

ECONOMIC ZOOLOGY ENTOMOLOGY.

The international code of zoological nomenclature as applied to medicine,

C. W. Stiles {Pub. Health and Mir. Hosp. Sen: U. S., Hyg. Lab. Bid. 24, pp. 50).—The
international code is taken up seriatim, and each article is discussed and recommen-
dations given. A detailed synonymy is presented for Taenia solium, T. saginata,

Dipylidium caninum, THbothriocephalus lotus, and Edunococcus granulosus.

Report of the entomologist, J. B. Smith {New Jersey Stas. Rpt. 1904, pp. 557-652,

pis. io, figs. 4).—San Jose scale was unusually abundant during the season and caused

great damage. Notes are given on the prevalence of Pseudococcus aceris, elm-leaf

beetle, cabbage worms, onion maggot, potato beetle, bollworm, strawberry weevil,

etc. Insecticide treatment of cottony maple scale is rather unsatisfactory. Summer
applications of soap and kerosene and winter washes are partly effective.

The second brood of codling moth should be combated with bands, but the band-

ing method should be combined with spraying, destruction of infested fruit, and all

other known precautions. Cranberry insects are also briefly noted.

A detailed account is given of attempts to introduce the Asiatic ladybird into Xew
Jersey and other localities. Only a portion of the beetles survive the winter even in

Georgia. The beetle is apparently unable to keep the San Jose scale in check.

Notes are presented on Tenodera sinensis as a predaceous insect.

A test was made of potassium sulphid, sulphite of soda, and Con-Sol for

destroying San Jose scale on peach trees. Potassium sulphid and lime proved most
effective 1

. This remedy seems not to injure peach foliage when applied in summer
and kills the scale insects. Sulphite of soda was of no avail, and Con-Sol was com-
paratively ineffective.

Lime-sulphur wash was almost a complete failure in New Jersey during the winter

of 1903-4 as used by fruit growers. A study was made to determine the causes of

failure, and various recommendations are made regarding the composition and prepa-

ration of the wash. Caustic soda was thoroughly tested as an insecticide and the

results were not encouraging. Salimene and Universal insecticide and scale killer

also proved to be of little or no value. Crude oil and kerosene continue to give good
results. Kill-O-Scale is quite effective but too expensive. Pyrol tree and plant

spray neither killed the scale nor injured the foliage. Horticultural Compound
proved effective against plant lice but not against San Jose scale. Rose-leaf tobacco

extract gave fairly good results as a remedy for grape-leaf hoppers and scale insects.

Third annual report of the chief inspector {Ohio Dept. Ayr., Div. Nursery and
Orchard Inspection Rpt. 1904, pp. 34).—During the year 1904 the inspector carried

on the usual work of his office in the control of harmful pests in nurseries and
orchards. Nurseries were inspected, fumigation was carried out on a large scale in

houses built for that purpose, and orchard inspection was undertaken wherever it

appeared to be necessary. During the year serious injuries were suffered from
cankerworin, San Jose scale, elm-leaf beetle, grape-blossom bud-gnat, and other

insects. A copy is given of the nursery and orchard inspection law of the State.

The arrowroot worm {Agr. News [Barbados], 4 {1905), No. 76, p. 74).—Calpodes
ethlius is said to cause serious damage to arrowroot, cannas, and related plants. The
use of Paris green and London purple appears to give the best results. Certain

birds, including the common blackbirds of the Barbados, feed upon these pests.
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The milling- and chemical value of the grades of wheat in th Manitoba
Inspection Division, crop of 1904, C. E. Sai sdebh and I . I -

Cent. Expt. Farm Bui. 50, pp. ?0). Studies are reported on the character and mill-

ing qualities of a number of varieties of Manitoba \\ heats.

The milling rain, of tht grades of wJieat, C. E. Saunden pp. 5 L2 The 7 sam-

ples of high and l"\\ grade wheats, 2 of feed wheats, and l of frosted wheal included

in the investigation, it is believed represent fairly the grades shipped from Fori Wil-

liam, Manitoba.

The results of the milling tests showed thai the amounts of straight-grade flour and

total Hour decreased from the higher to the lower grades of wheat, while the amounts
of Low-grade flour and of Bho'rtsand bran increased. The changes were fairlj n

lar. though the differences bel ween any 2 grades were more noticeable as the lo

grade w as approached.

The large proportion of low-grade flour obtained from the
i

resl samples of

wheat is, in the author's opinion, a dear indication of their inferior character. The
Btraight Hours from the different grades of wheat were much alike in color when dry,

though that from the lower grades was less creamy and of a grayish tint. In the

author's opinion all the Hours tested, excepl those ground from the feed wheat, were

suitable for bread making.

As regards the price of wheat, ""it is evident that what may he called the single

milling value of the different grades can never fix the prices that will he paid for the

wheat. The highest grades will probably always command enhanced prices, while

the value of the lowest grades will he determined by their utility for feeding pur-

poses and not for milling. For some of the intermediate grades it seems possible

that millers could afford to pay relatively higher prices than those which have lately

prevailed if greater attention were given to the grinding of such wheat and special

efforts made to find the most advantageous markets for the product-."

.1 cJiemical study of th grain andflour of the grades ofwheat, /'. T. Shutt (pp. 13 20 .

A.nah Bes of the different grades of wheat included in the investigations noted above

and of the Hours ground from them are reported, ami the composition discuss id in

relation to the relative value of the different wheats.

"We find a great similarity in composition between these wheats, especially

among the higher members of the series, as regards all the more important constitu-

ents, i. e., those which affect the bread-making quality, and we should presurmise,

therefore, that the grading has been based upon the relative yield of first quality

flour (of which color is an important factor) rather than upon the essential differ-

ence- in w hat mighl he termed the relative Strengths of the w heats.

" As regards quantity of Hour, we have show n that in Buch a aeries the weighl of

the kernel and the weight per husliel. and to a minor degree the fiber, indicate the

relative Hour yield. Our results in these determinations are in excellent accord.

supporting the supposition that the grading of the w heats ha- been made primarily

from the standpoint of yield of first quality Hour.

"The percentage of protein in the w heat undoubtedly is a measure of the strength

of the resultant Hour, but if we except ... [a sample of \^r<\ wheat and one ..!

frosted wheat] we scarcely think it would he justifiable to use differences in protein

content such as we have met with between these wheats (frequently less than 0.25

per cent ) as a basis for the arrangement of the wheats in their order of unrit. And

the same holds true for the data regarding gluten and gliadin. It i- highly signifi-

cant, therefore, that the resultant flours were found so uniform in quality for bread

making."
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Dietetics in relation to hospitals for the insane, W. O. Atwater ( U. S. Dept

Agr., Office Expt. Stas. Rpt 1904, pp. 473-49J).—Investigations noted from a previous

publication (E. S. R., 16, p. 688) are summarized and general problems connected

with institution dietetics arc discussed, particularly hospitals for the insane.

Labels on adulterated and imitation foods, R. M. Allen {.Kentucky Sta. Bvl.

119, pp. 23-41).—The State pure-food law, which has been in operation 6 years,

requires that food shall be so labeled that its true character may be known.

Such publicity, according to the author, has "about stopped the use of formalde-

hyde in milk and boric acid in meat. It is stopping the use of aniline dyes in fruit

products and saccharin in canned corn. It is stopping the use of salicylic and ben-

zoic acids in jellies, preserves, ciders, and grape juices. Imitation products are being

labeled for what they are, and if the consumers will purchase with ordinary care

they can protect health and obtain fair values in the purchase of foods."

In many instances the labels are not as plain as they should be, and the informa-

tion which the law demands shall be made public is printed in such a way that it is

not likely to be read or is expressed in terms with which the public is not familiar.

Some of the terms used are explained, and sample labels are reproduced so that labels

of this character may be understood. The bulletin also contains a discussion of anti-

septics and coloring matter.

The protective value of proteids and their decomposition products on
trypsin, II. M. Vernon {Jour. Physiol., 31 {1904), No.'5,pp. 346-358).—The follow-

ing statements are quoted from the author's summary of his investigations:

"The protective value of various substances upon trypsin was estimated by keep-

ing pancreatic extract with 0.4 per cent sodium carbonate and a known percentage

of the substance for 1 hour at 38° C, and determining the amount of trypsin thereby

destroyed. As a rule the protective value depends almost entirely upon the power

the substance possesses of neutralizing the alkali, and so rendering it incapable of

reacting upon the ferment.

"Most proteids have practically the same protective value, about 45 per cent of

the trypsin of an extract being destroyed per hour in presence of 0.4 per cent of pro-

teid, 27 per cent in presence of 1 per cent, 12 per cent in presence of 2 per cent, and

7 per cent in presence of 4 per cent of proteid. When no proteid was present 56

per cent of the ferment was destroyed. Hyd rated proteids have a slightly greater

protective value than native proteids, and the decomposition products of proteid

hydrolysis a slightly greater one still. . . .

" in certain cases there is a combination between ferment molecule and proteid.

Thus egg albumen possesses a most marked antitryptic action, the digestive power
of the ferment being reduced to 29 and 2.9 per cent of its normal value in the pres-

ence of 0.05 and 1 per cent of the proteid, respectively."

ANIMAL PRODUCTION.

Relative values of feeding- stuffs, H. P. Armsby {Pennsylvania Sta. Bui. 71,

Pl>. 16).—Feeding stuffs have commonly been compared on the basis of digestible

nutrients and on the basis of energy values. The author does not believe that such

values are satisfactory, but is of the opinion that the work required to eat and assimi-

late, which is known to vary with different feeding stuffs, should also be taken into

account.

With the respiration calorimeter for experiments with animals (E. S. R., 15, p.

1036) such factors can be studied, and the bulletin summarizes the results of experi-

ments with steers made to compare timothy hay, clover hay, and corn meal, both

for maintenance rations and for production. The following table shows the abso-

lute and relative values of these feeding stuffs as computed on the basis of digestible
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nutrients ami fuel value, and also the maintenance value and production value on

the basis of the results obtained with the respiration calorimeter:

/•'//, / ia! n, >, mainU nana values, <<ml production valvn a />< r pound oj & i . ral ft < d\

Actual Mainte
< lomputed

from
digestible
nutrients.

Absolute values: I 'alories.

Timothy hay
Clover hay 901

Corn meal L.525

Relative values:
Timothy hay 1. 00
Clover hay L03
< 'urn meal 1.74

nanc.
value. value
fuel

777

742

LOO

I. 68

I

1,016

1. 00

2. 1

1

As will be noticed, both the production and maintenance values are decidedly

lower than the values computed Erom digestible nutrients or from fuel value.

"Coarwe fodders in particular were found to have much lower values, for mainte-

nance as well as for fattening, than concentrated feeds, the relative values of the

former as compared with the latter being greatly overestimated in the feeding tables

in common use."

The author calls attention to the fact that the results at presenl available are not

aumerous and therefore that deductions are suggestive father than final.

"On the other hand, however, it is belie veil that the distinctions which . . . [the

figure obtained] show between the digestible nutrients, the fuel values, the mainte-

nance values, ami the production values, as well as the differences between different

classes of feeding stuffs, in these respects are significant. In other words, it is

believed that the differences are too great to be explained by experimental errors.

•'When we find, for example, that oh the basis of digestible nutrients 1 74 pounds

of timothy hay are the equivalent of LOO pounds of corn meal, while the actual

experiment on the animal shows that for maintenance 21 1 pounds and for fattening

l'7.'-5 pounds of timothy hay are required to equal LOO pounds of corn meal, we are

dealing with differences too large to be accidental and too important to be ignored

in the practical computation of rations.

'• Furthermore, these results show that the only safe basis for a comparison of the

values of feeding StuffS is the actual experiment upon the animal, in which the real

gain or loss of flesh and fat is accurately determined. In other words, the only way

to ascertain the nutritive effect is to actually determine it."

On the basis of available data, the production value per ion pounds has been com-

puted for a number of the common American feeding Btuffs. Some of these values

are as follows:

Production values />< r 100 pounds of a numbi r offet ding stall's.

Feeding -nut".
Total dry
matter.

< ireen fodder and silage:

Alfalfa
Clover, re<l

Corn fodder
Corn silage
Timothy

Hays:
'Alfalfa
Clover, red
Soy bean
Timothy

Pounds.
28.20
29.20
20.70

38 l"

91.60
84.70
88 7m

Total crud<
fiber.

Pounds.
7. W
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Production values per WO pounds of a number offeeding stuffs—Continued.
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sisted of a basal ration of clover, hay, oats, strav . bran and corn ami cob u

nutritive ratio being I : L2.2. In the second period, wel augar heel pulp was intro-

duced into the ration, the basal ration being so changed that the drj raatti

total ration and the nutritive ratio remained constant. In the third period, the

basal ration remained the same as before while the amount of sugar beel pulp

increased, the cows receiving all thej would consume. In the second serii

the conditions were the same excepl thai in the fourth period dry sugar beel pulp

was used in place of wel pulp, the dry matter and nutritive ratio of the ration i

i

kepi the same as in periods I and 2.

The coefficients of digestibility were in general lowesl when the analytical data

based on the fresh feces were taken into account, and highesl when tin- correi i

for metabolic products were introduced, bul in ase were constanl differences

observed which could be attributed to the rations fed. The loss of nitrogen when

the feces were dried ranged from .3 to 9. 5 per cent and the amount of metabolic n

gen of feces from 8.6 to 15.4 per cent, the variations being apparentl) caused bj indi-

vidual peculiarity or other conditions nol determined. As regards the balance of

income and outgo of nitrogen, the results varied from a loss of I. I grains per day

withoneof the cows fed a basal ration in the firal scries..]' tests to a gain of 12.1

grams per day with one of the cows Eed the sugar beel pulp ad libitum.

••
It is very noticeable thai foods arc utilized differently bj differenl individuals.

Two cows, altln.ii._r], D0th arc healthy and normal in every respect, will nol utilize

the same amount of nutrients in a given feed.

•• In the firsl experimenl both cows showed a slighl increase in digestibility \\ lien

l.eet pulp wel was added to the ration. In the second experimenl one cow gave a

slight increase, while the other showed practically no change. These figures are,

however, so Blighl when an average is taken that they can not be -aid to prove an

increase of digestibility due to the succulent feed.

" In all of the experiments a consideration of digestibility based on the nitrogen as

found in the U'i'v> before drying, shows that former figures of digestibility of succu-

lenl feeds arc given a1 leasl 5 per cenl to,, high. Differenl \c>-<\- Bho\* varying per-

centages of volatile nitrogen in the feces, and inasmuch as it appears with the undi-

gested f 1 it >hould l.e taken into consideration, else our coefficients of digestibility

are considerably too high. . . .

" Whatever the effect of succulence on the apparent digestibility of a f 1. which

in these instances seems to be practically nil, it seems quite positive that a succulenl

f 1 i- digested at less expense t han a dry food. In this way a succulent food should

work antagonistic to a food rich in fiber and in tin same capacity as -rain. If an

increase of cell oxidation is accompanied by an increase of metabolic nitrogen in the

\m-< . . . then Burely the expenditure of energy on a f I high in factors ol succu-

lence is less than on a dry food. The above being true, it follows that the m t avail-

able energy, other factors being equal, is greater in a succulent f 1 than in a dry

one."

The utilization of beet leaves, I >. Mk-.ii; {Fuhling's Landw. Ztg.,

No8. 3, pp. 91 95; ',, />/>. 145-152). The superior value of ensiled and dried beel

leaves as compared with the green material is pointed out. According to the author,

the dried leaves are generally considered the m08t satisfactory, though he I elieves

that ensiling should receive more attention. Experimental data which have to do

with the subjecl are summarized and discussed.

Mixed farming-, R. W. Peacock {Agr. <:»:. N. S. Wales, 16 {1905), No. ;. pp.

. 336 i. - Brief not.- are given regarding the crops raised and the stock kept at the

Bathursl Experimental Farm.

Especial attention is directed to providing a succession of grazing crop- tor sheep.

11 For winter feeding, rape, black tares, and early-sown wheats are principally to be

relied upon. For spring feeding, rape, crimson clover, tare-, prairie grass, and
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sheep's burnet arc valuable. For summer and autumn feeding, lucern, cowpeas,

and stubble paddocks furnish the bulk of the food. By such practice it is possible

to keep the ewes and lambs in good condition, and also allows of the lambs being

marketed at profitable prices."

Feeding farm animals, T. Butler and B. \Y. Kilgoee {Bui. N. ft Bd. Agr., 25

(1904), No. 11, Sup., pp. 36).—The composition and digestibility of feeding stuffs

and related questions are discussed with special reference to the feeding of farm

animals under local conditions.

To simplify the calculation of rations a table is given showing the amount of

digestible nutrients furnished by different quantities of a number of feeding stuffs.

Feeding standards are quoted, and rations suggested which meet the requirements of

the standards. For a horse at light work a ration of. 12 lbs. corn fodder, 2 lbs. cow-

pea hay, 5 lbs. corn, and 1 lb. cotton-seed meal is suggested, and for severe work

10 lbs. corn fodder, 5 lbs. cowpea hay, 10 lbs. cone, 2 lbs. cotton-seed meal.

"The horse is not able to digest coarse dry foods to the best advantage, and, more-

over, large quantities of hay are objectionable where the horse is to do severe or

fast work, because an overfull stomach interferes with respiration, which must be

increased as the work is increased. In the opinion of the writer, therefore, both the

rations for horses, given above, would he improved by slightly decreasing the hay

and increasing the grain.

" Any difficulty experienced in getting a horse to eat the cotton-seed meal, when

he lias not been accustomed to doing so, may usually be overcome by grinding the

corn and mixing the corn meal and cotton-seed meal. Cotton-seed meal is used in

these rations to supply the necessary protein to repair the worn-out muscles instead

of increasing the pea-vine hay for the reason given above and because any of the

leguminous hays seems to cause too great a looseness in the bowels of hard-working

horses. It is used in preference to oats and wheat bran because it is much cheaper."

For milch cows the authors believe that 5 lbs. of cowpea hay can replace 4 lbs. of

wheat bran, since locally the wheat bran is expensive. As regards pig feeding it is

stated that, "when a field of cowpeas, alfalfa, or peanuts is not available it will

probably pay to balance the corn ration with wheat middlings or dried blood if

either can be purchased at a reasonable price, unless some other protein food is avail-

able or the fattening period is to be an extremely short one."

Present methods of beef production, V, H. W. Mumford and L. D. Hall (Illi-

nois Sta. Circ. 94, pp. 4)-—The principal deductions which were drawn from replies

to a list of questions sent to a number of Illinois cattle feeders regarding the breed-

ing of beef cattle for market are as follows:

Only 12 per cent of the cattlemen represented raise all the cattle they fatten and

but 35 per cent raise a part and buy the remainder. " With reference to the cattle

involved, only 16 per cent are marketed by men who raise all the cattle they sell

and 1$ per cent by those who raise part and buy part of their cattle." Pure-bred

sires were kept by 87 per cent of the correspondents who it is stated raise their own
cattle, while the remainder report the use of grade bulls. Pure-bred cows were kept

by 19 per cent of the cattle raisers and grades by 35 per cent, while 46 per cent did

not state whether pure-breds or grades were used.

F( irty-two per cent of the replies state that heifers are bred to produce market st< »ck

at 24 months. A number preferred 1 to 2 years and a very few more than 2 years.

"The spring season is chosen by four-fifths of the correspondents as a time for the

dropping of the principal crop of calves. The remainder are divided in their pref-

erences among the summer, winter, and fall seasons, and but 2 per cent plan to have

the calves dropped at 2 seasons, spring and fall.

"One-fifth of those who reply castrate calves when less than 1 week old; one-half

castrate before the calves are over 1 month old; four-fifths castrate when less than 3

months old. Only 5 per cent of the correspondents delay the operation later than 6
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months of age. . ... The Length of suckling period recommended for calves

intended for baby beef varies from l week to 10 months. Three-fourths of all the

replies, however, recommend periods from 5 to 7 months in length. . . .

•
\ summary of the replies concerning the length of suckling period for calves nol

intended for babj beef Bhows thai approximate!} three-fourths of all the replies

name periods from 5 to 7 months in length." Of tli" concentrated feeds for the pro-

duction of baby beef, corn was placed first in nearly half of the replies and oats in

one-third, with bran, oil meal, corn and oal meal, barley, cotton-seed meal, gluten

meal, wheat, and rye ranking nexl in the order named.

The comparison of tin- data relating to the feeding of calves and yearlings indicates

that "concentrated feeds are generally regarded as mosl important in the feeding of

calves, while for yearlings roughages seem to be considered of mosl consequence.

. . . Corn is more highly regarded for yearlings than for calves, while the reverse

is true of <>at>. The grinding of corn, however, appears to be considered more

necessary in the ease of yearlings. Clover hay is ranked much more highly for

calves while for yearlings Btraw, varieties of hay other than clover, and corn-stalk

fields are mentioned more prominently."

In general, the information gathered indicated thai feeding beef cattle for market

is a minor factor in Illinois cattle-feeding operations. (For earlier work -<<
I .8 I.'..

16, pp. 805, 1112.)

The making- of Prime Scots beef ( Breeder's Gaz., ;; I 1905 I, No. 18, pp. 86

figs. ./>. — A descriptive article regarding the breeding and feeding for market of the

best grade of beef cattle produced in Greal Britain and known a.- "Prime Scots."

The animals are marketed when 1 or 2 years old; are pastured in summer and fed

during the winter on straw and roots. In many cases cake or grain is given for 3

months before marketing and at all times the animals are fed with greal care.

Comparison of methods of preparing corn and clover hay for fattening

steers, II. W. Mumford (Illinois Sta. Bui. 103, pp. 43-98, figs. 11).—This experiment

was made to compare the economy of feeding corn on the ear, in the shock, shelled,

and ground as corn meal and as corn-and-cob meal, and the advantages of chaffing

clover hay. Theeconomy of supplementing corn with nitrogenous ivr^U like gluten

meal and linseed meal, when an abundance of clover hay is fed, was also studied.

( lorn silage formed a part of the coarse fodder of one lot.

One hundred and thirty 2-year-old steers were used, which were divided into 10 lots;

and each lot was followed by pigs. The steers were fed in open -heels, the yards

adjoining being paved with brick except in the ease of one lot.

Altera week"- preliminary feeding the tesl began November 28 and continued for

186 days. I'ntil full feed was reached in the fifth month the amount of corn rap-

{plied per day was gradually increased. The maximum amount fed was not far

from one-third of a bushel per head per day. The nitrogenous im\ consisted of

gluten meal in the firsl half of the experiment and linseed meal iii the la>t half, the

thange being made for the Bake of variety. To the lots receiving this supplemenl it

was fed in about the proportion of hi lbs. per bushel of corn, the greatest amount

being given to the lots receh ing the corn-and-cob meal.

The largest gain, 2.45 lbs. per steer per day, was noted with the lot fed com-and-

coh meal, nitrogenous grain i^->->\. and chaffed hay. Nearly as large gains (2.32 to

1.38 lbs.) were made by the lots fed unchaffed hay and the nitrogenous fed with

porn-and-cob meal, corn meal, of car corn. Considering all the lots the average

daily urain was 2.2n lbs. per steer per day. The dry matter required per pound of

sin ranged from hi.:;.") lbs. with the lol ii-<\ silage and corn meal to L3.42 lbs. with

the l.>t fed shocked corn and ear corn.

The cost of a pound of ._rain ranged from 5.9 ets. with the lot led ear corn without

the addition of nitrogenous concentrates to 7.9 cts. with the lot fed corn meal and

11938—No. 4—05 <>
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chaffed hay. "The cheapest gain was made where the labor element in preparing

the feed was reduced to the minimum." Data regarding shrinkage in dressing and

the weight of hide, percentage of fat, etc., were recorded in connection with the

slaughter test made at the close of the trial.

The greatest gain of the pigs, 1,115 lbs., was made by 7 pigs following the 10 steers

fed shelled corn in the paved yard. The smallest gain, 63 lbs., was made by the

pig following the 10 steers fed silage and corn meal.

Some of the author's conclusions were, in effect, as follows: Corn silage ranks with

ear corn, corn meal, and corn-and-cob meal in its ability to make rapid gains on

fattening cattle. Corn meal and corn-and-cob meal appear to be about equally

efficient in producing quick finish. More rapid gains were secured in this test with

whole than with shelled corn and equally as good as with meal. A reasonably

quick finish may be secured without the feeding of an excessively heavy grain ration.

"The feeding of a nitrogenous concentrate to supplement corn undoubtedly stimu-

lates the appetite and increases the capacity of the steer for consuming to advantage

large quantities of concentrates. Hence this system of feeding is to be recommended

where a quick finish is desired." Corn meal was more efficient than corn-and-cob

meal or shelled corn, but not more efficient than ear corn. Chaffing the hay and

mixing with a ground concentrated feed did not materially increase the efficiency

of the grain for beef production, although by this system of feeding there is less

likelihood of the steers getting off feed or of scouring.

As regards profit to the cattle feeder, the 3 rations which gave the best results were

ear corn supplemented with oil meal and gluten meal, shocked or fodder corn and ear

corn, and ear corn without additional concentrated feed, the 3 rations being so nearly

alike that it would be unwarranted to say that either would prove superior. The 3

rations which gave the smallest net profits were shelled corn (fed in an unpaved

yard) , corn-and-cob meal, and corn meal fed with chaffed hay.

"The results of this experiment are so striking that it appears that the grinding of

corn for feeding choice 2-year-old steers during the winter season is not warranted.

The profits of feeding ear corn are fully twice as large as those secured in feeding

corn meal or corn-and-cob meal. . . . [However,] it should not be assumed that it

does not pay to grind corn for cattle that are being fattened in summer on grass. . . .

"The feeding of silage in moderate quantities is not necessarily conducive to heavy

shrinkage in shipping or small percentages of dressed beef. The reader is cautioned

not to conclude that since the feeding of silage was not followed with as large profits

as the feeding of several other rations, that it has no place in beef production. Its

use in growing young cattle and as a part of the ration of the breeding herd promises

well in the hands of the experienced feeder, but to just what extent it may be profit-

ably used for these purposes remains to be determined by future investigations.

"Many who advocate the feeding of ear corn to cattle if hogs follow, advocate the

feeding of meal if for any reason it seems desirable to eliminate the hog. The results

of this experiment do not warrant such a conclusion. After eliminating the hog from

the cattle-feeding operations here presented the feeding of broken-ear corn was fol-

lowed with larger profits than the feeding of meal."

As regards the gains made by the pigs, "the most striking points of importance

brought out . . . [by the results of the test] are the relatively small amount of

pork produced from the droppings of the silage-corn-meal-fed steers; the large gains

made by the pigs following the shelled-corn-fed steers; and the fact that the pigs

following the ear-corn-fed (without nitrogenous concentrates) steers made larger

gains than did those in the lot where ear corn was so supplemented. . . . The
amount of gain made by hogs following steers appears to be largely regulated by the

amount of undigested corn in the droppings of the steers in an available form for the

hogs to recover; therefore larger gains are made by hogs following steers fed corn
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only than where it is supplemented with '»il meal and gluten meal, thua rendering

it more efficienl for beef production."

Influence of rations upon the hydration of body tissues in cattle.

ami P. Andoi \.rd (Compt. Rend. Sue. Biol. [Paris], 58 (1905), No. 17, pp.

Rations rich in carbohydrates (molasses) and nitrogenous rations were found to pro

.luce marked differences in water content of the tissues. The bearing of Buch facte

on the study of animal nutrition is discussed. The author- intend to continue their

i >bser\ at ions along this line.

Raising" calves on separator milk, II. T. French i Idaho Sta. Bui. 18, pp. I7,fign.

5). The author studied the feeding value of skim milk with 5 scrub calves, dropped

from February 25 to April 8, 1902.

The calves were separated from their dams within 48 hour- after birth, and were

given 2 feeds of whole milk daily for 5 to 7 days. At the end of that time warmed
separator skim milk was gradually substituted for the whole milk. Fr the start

whole oats were fed with the skim milk, the amount at first being nol more than a

tables] nful, which was placed in a !><>x in. front of the calf after it had taken the

milk. The animals readily learned to eat the oats, ami at the end of 3 or \ week-.

according to the author, ate aboul a pint a day.

When on full ration the calves ate no1 far from a gallon of skim milk at a fee. 1. and

the author caution- against feeding too large amounts. The cake- were fed in stan-

chions, and learned to drink the milk readily. After they had eaten they were

turned into a DOX stall and had access to a good quality of hay and to fresh water.

When the calves were 4 to 6 months old the skim-milk ration was graduall} with-

drawn and the oal feeding continued. Early in May they woe turned on pasture.

In the fall they were placed in stalls and given a ration of hay and carrots.

From the beginning of the experiment until February 9, 150 days, the average

daily gain was l .59 lbs. per calf, and the cost of ii-i'<\ per pound of gain, nol including

pasturage, 2.13 cte. At the dose of this period the feeding tesl was continued foi a

year, the ration during the winter consisting of corn silage, hay, and carrots, and

during the summer of pasturage, supplemented during a part of the time by clover,

mixed rye. and vetch, and alfalfa as soiling crops. During the fall and early winter-

oats were added to the ration, and green corn, and later carrots. When L' years of

age the calves were slaughtered, the average weight being 1,013 lbs.

Considering the test as a whole, the average daily gain from birth was L.46 lbs.

During the summer when Hies were very troublesome it was found desirable to pas-

ture the calves at uight and keep them under cover during the day. From 6 to 12

months is considered the critical age for calves fed skim milk. The animals "develop

a stomach out of proportion to the rest of their body, and their coat i- not quite as

smooth a- it i- when calves run with their dams. However, the calve- have learned

how to eat and digest coarse feed in larger quantities than calves reared on whole

milk. The digestive organs are better developed for practical feeding, from this

period on to maturity, than in calve- fed whole milk."

The deductions which the author drew from the test follow : "It i- possible to raise

calves profitably on separator milk by substituting whole oats in place of the butter

fat which has been removed. . . .
We have found that an oat with a thin hull

i< best. . . . Calves fed in this way will do better on coarse \n-t\ alone than

those raised on whole milk. Early maturity is not hindered by this method of feed-

fig. The value of butter fat saved was more than 4 times the value of the oats con-

sumed. There was sis profit per head over and above cost ..f feed. The Bteers

were Bold as 'baby beet" at an average age of twenty-two and one-half months. The

iteers made an average '_rain of •_» lbs. per day during a portion of the time i 128 days

on coarse feed alone."

Soy beans, middlings, and tankage as supplemental feeds in pork produc-

tion, .1. II. Skinner | Indiana sta. Bui. 108) />/>. 15-8t,fig%. f).
—Believing that com
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meal should be supplemented by some more concentrated feed, middlings, soy-beau

meal, and tankage were tested for this purpose, using- 4 lots of 4 crossbred pigs each.

The feeding stuffs used were analyzed.

On the corn meal alone the average daily gain per pig in the 3 months of the test

was 2.18 lbs. and the feed eaten per pound of gain 5.57 lbs. With the lot fed corn

meal and middlings 1:1 similar values were 4.35 lbs. and 3.43 lbs. With corn meal

and soy beans 2:1 the average daily gain was 4. 78 lbs. and the feed eaten per pound

of gain 3.11 lbs., and with corn meal and tankage 5:1 the values were 4.15 lbs. and

3.31 lbs.

In the case of the corn-meal ration the nutritive ratio wan 1:13.3. On the rations

containing wheat middlings, soy-bean meal, and tankage it was. respectively, 1:8,

1 :5.1, and 1:5.2. The cost of teed per pound of gain was not far from 3.5 cts. on an

average with all the lots fed corn meal supplemented by concentrated feed and was

a little over 5 cts. on corn meal only.

"Corn alone is not a desirable feed for hogs; especially is this true in the case of

young growing pigs and breeding stock. This was evidenced in the test under con-

sideration by the small gains, poor appetites, lack of bone, poorly developed car-

casses harsh skin and hair, and a sharp, rasping, complaining squeal rather than

the contented grunt so well recognized by swine growers. Perhaps the greatest need

for some adjunct to corn on the average farm occurs during the winter months, in

the case of fall or winter pigs and brood sows, as they usually have access to more

or less grass, clover, etc., during the summer. ... It takes favorable conditions

and good feeding to make a profit [on corn meal only] on the late fall pig. Too fre-

quently they are carried through at a loss, much of which might be avoided by a

more judicious use of corn. Doubtless less corn and more of other feeds, such as

milk, shorts or middlings, soy beans, tankage, and oil meal would greatly increase

the profit on fall pigs.

''Middlings among other feeds is generally recognized as a desirable feed to com-

bine with corn. In this test it proved to be the most profitable so far as money
return was concerned. It is quite commonly used and has proved very effective in

other tests. It is generally appreciated by swine growers, but high priced and diffi-

cult to secure.

" Tankage, although less widely known, has desirable qualities. In this test it did

not give as favorable results as middlings or soy beans. This was doubtless due, in

part, to the fact that one pig in the lot receiving tankage did not seem to make effi-

cient use of the feed consumed during a portion of the time. . . .

"Soy beans are not commonly used in pork production. This is doubtless due to

lack of knowledge of their characteristics and value."

Poultry suggestions for the amateur, G. K. Graham (Connecticut Storrs Sta.

Bui. 36, pp. 12, figs. 9).—The kind of eggs which should be selected for hatching,

packing eggs for shipment, nests for setting hens, incubators, care of young chicks,

and other related topics are discussed.

Poultry experiments, G. M. Gowell (Maine Sta. Bui. 117, pp. 93-116).—The
station work in breeding laying stock is reviewed; the proposed work which has to

do with the amount of floor space required by poultry and related topics is outlined;

the poultry houses at the station, including one recently built, are described; sample

pedigree charts like those used in breeding tests are given, and the results of several

tests on breeding and feeding are reported.

The author's experience convinces him that the use of trap nests is very desirable

in selecting poultry in connection with breeding for improved stock, but suggests

that where this is not practicable early maturity in pullets may be a basis for such

selection. This was shown by a lot of 29 April-hatched pullets selected because they

had begun to lay in the latter part of August. From September 1 until April 30
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following these birds laid on an average l 15 eggs each a1 a calculated profil i

per bird.

"While the e-:_r yields of this group of birds were verj satisfactory, the mone)

returns from them were particularly so, for the reason thai the) did their work dur-

ing that pari of the year when prices were highest. . . Earlj maturity in pul-

lets is generally accompanied b) physical \ igor and \\ hen the function of such birds

is t<» produce eggs, and they give evidence of it. they are certainlj the besl of their

race to breed winter egg producers from, if we accepl pasl experiences in breeding

as our guides."

Eggs from hens over a year old have given larger chicks and larger mature birds

than those from younger stock, yel in chicks from eggs laid bj vigorous pullets show

ing early maturity "we have never been able to discover any lack of constitution or

\-
i i_r« > i- . . . and know no reason why they are nol desirable as workers."

At the station work has been carried on with the same family of Barred Plymouth

Rocks for 25 years, and methods of feeding have been developed which are consid-

ered satisfactory. Throughoul the year- each pen of 22 chicken- received I pt. of

Wheal early in the morning, a half pint of natsat 9.30 a. in., and a half pint of cracked

corn at I p. in., these grains being scattered in litter. At 3 p. in. in winter ami 1

p. in. in summer they were given all the mash they would eal up clean in half an hour

composed of wheal bran, corn meal, wheat middlings, linseed meal, gluten meal, and

beef scrap 2: 1:1:1:1:1, with one-fourth of its bulk of soaked clover leaves and

beads added. Cracked hone, oyster shell. <:rit, and water were always supplied, and

each pen was also given - large mangels daily. "Very few soft-shelled eggs were

laid, and so far as known not an egg has been eaten by the hens during the lasl 5

years."'

The records which have been kept show that 50 to 55 lhs. of the dry meal- were

eaten per hen per year on an average in addition to IS. 2 lhs. wheat. 6.4 lhs. cracked

coin. 5.8 lhs. oats. 5.9 lbs. oyster shells, .'I.L* lhs. dry poultry hone, 2.9 lhs. mica grit,

and in lbs. of mangels. The straw required for litter has averaged 36 lbs. per bird

per year. The average egg yield has been aboul L50 eggs each. "The amount of

food required by the birds kept in this house [where the temperature was at all

times above the freezing point] . . . was always less during the winter season than

where birds were kept in the colder houses.*'

The value of cracked corn and beef scrap compared with the moist mash mentioned

above was tested with 300 pullets divided into 2 equal lots. The moisl mash was

fed toward evening, as was also the dry cracked corn, which was supplied ad libitum

in troughs. The dry beef scrap was kept within reach of the poultry at all time-.

The cost of feed and straw of the lot receiving the mash was si. 7.". per hird per year

and of the lot receiving dry feed $1.69. The yearly egg yield was 151 per chicken

on moisl and 149 On dry im\. So far as could be judged by egg yield, appearance.

or health, no marked difference could he noted iii the two lots. When the birds

helped themselves to heef scrap they ate on an average L4.7 lbs. per year, as com-

pared with 8.7 lbs. in the case of those receiving this feed as a part of the mash.

" The quantity of oyster shell, bone, and gril eaten by the birds having a constanl

Mippk of heef scrap was markedly less than when the supply of scrap was limited

to that contained in the mash."
The value of dry feed was further tested with 550 pullets, which were qoI -elected

with special reference to their egg-laying qualities. A dry mixture of the materials

peed in the mash mentioned above was constantly kept before the birds in troughs

with slatted fronts so thai they could help themselves at will. At tir-t they were

not used to the dry mixture and ate of it sparingly, hut later ate it readily. When-

ever feeds of cracked corn and oats were supplied to them "the birds were always

readv and anxious for them and would scratch iii the litter for the very la-t kernel
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before going to the troughs where an abundance of food was in store." The average

number of eggs laid from November I to April 30 was 76 per bird. The dry feeding,

has been found economical as regards time and waste, but the author does not con-

sider the data extensive enough for final deductions.

The desirability of replacing a mash with dry grain and beef scrap feed supplied

from separate troughs was tested with 1.400 young chickens.
'

' The results were sat isfactory . The labor of feeding was far less than that required

by any other method we have followed. The birds did not hang around the troughs

and overeat, but helped themselves—a little at a time—and ranged off, hunting or

playing and coming back again when so inclined to the food supply at the troughs.

There was no rushing or crowding about the attendant as is usual at feeding time

where large numbers are kept together. While the birds liked the beef scrap they

did not overeat of it. The birds [both cockerels and pullets] did well under this

treatment,"

From June to October the chickens ate about a pound of beef scrap to 10 lbs. of

cracked corn and wheat. According to the author, "it would seem that we had not

been far wrong in our previous feeding, as the birds used just about the same relative

amounts of scrap to other food, when they had liberty to do so, that we had formerly

mixed in for them."

No special difficulty, it is stated, is experienced in keeping the troughs clean, as

they are provided with roofs which project 2 in. on either side. The troughs used

at the station are 6 to 10 ft." long, with sides 5 in. high and slats above. The lath

slats are 2 in. apart, the total height of the trough being 16 in.

The system of feeding chickens followed at the station is outlined. For 2 or 3 days

after hatching they are supplied with a mixture of infertile eggs (shells included)

boiled for half an hour, ground in a meat chopper, and mixed with about 6 times

their bulk of rolled oats. After about the third day a mixture of hard, finely broken

corn, wheat, millet, and pin-head oats is also fed, and when the chicks are about 3

weeks old the rolled oat and egg mixture is gradually replaced by a moist mash
made of a mixture of bran, corn meal, middlings or Red Dog flour, linseed meal, and

fine beef scrap 2: 2: 1: 1: 1, wet up with a little water. The hard broken grains, it is

stated, may be safely used all the time instead of the meal mixture, but the chicks

do not grow so fast as when the mash, which should be rather dry to prevent loose-

ness of the bowels, is fed.

Poultry experiments, J. Drydex ( Utah Sta. Bui. 92, pp. 115-197, figs. 25).—
Chickens (pp. 115-175).—Photographic records and the egg yield of a number of

hens were kept to secure data which would show whether hens with long bodies and
wedge-like forms, small heads, etc., are the best layers. ' The author states that this

theory was not borne out by his experiments, some of the hens of a given type being

poor layers and others good layers.

Records of the egg yield of hens showed wide variations in both the number and
size of the eggs, and the author believes that laying qualities can be transmitted and
that by proper selection a strain of fowls can be produced that will lay eggs of

uniform color. As an illustration of the influence of good breeding, the record of 5

White Wyandotte pullets is given which averaged 189 eggs per year, an increase of

27 per cent over the average egg yield of their dams. As regards the color of eggs,

great variation was noted with all breeds except Leghorns and Dorkings, which laid

eggs uniformly white in color.

" In our tests it was very rare that we found 2 Wyandottes or 2 Plymouth Rocks
laying eggs of the same color. The colors vary all the way from nearly white to the

typical brown. The same hen, however, lays eggs of very little variation in color,

occasionally she would lay an egg that was 'off-color.' Eggs from the same hen
varied in size sometimes as well as in color."
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The earlier work of the station
I

I'.. S. R., 12, p. 674 i. on the value of exercise for

la> ing hens, was continued. ( Considering results extending over a number of years,

the average egg yield per hen when the grain was scattered in the straw was 169,

and when fed in boxes L61. With Leghorn hens g I results have been obtained

when all the feed was placed in a box, and there was apparentlj qo advantage with

this breed in making the hens scratch for their grain. When a Brown Leghorn, a

White Plymouth Rock, and a White Wyandotte were kepi in a small pen with

board floor withoul straw or Litter, the <"_r,_:- yield was respectively 52, '; s
. and

per year. The fowls Bhowed weakness in their legs :ii times, bul the Leghorns

Beemed to bear the enforced idleness best. With Barred and White Plymouth
Etocks the results were decidedly in ia\ or of scattering the grain in straw litter.

In a comparison of differenl breeds t'<>r egg production for several years the a.\ erage

profil per hen was 51.5 cts. peryearwith Barred Plymouth Rocks, 88 cts. with White
Wyandottes, and $1.12 with Rose Comb Brown Leghorns. Marked differences were

observed in the size of the eggs laid by hens of differenl breeds and of the same breed,

but, in general, the Leghorns showed less variation than Wyandottes or Plymouth

Rocks. In the case of II hensof differenl breeds, for which complete records were

kepi for 2 years, it was found thai the average egg yield was 178 per fowl the firsl

year and 125 the second. "Whether there is a characteristic difference in the dif-

ferent breeds in this regard our experiments have not been continued long enough
to form a basis for conclusion. The records show, however, that individualism must

he taken into account, in a few cases more eggs being laid the second year than the

first."

The relative value of fresh meat scraps, cut green hone, commercial meal meal, and

milk albumin (a by-producl ofmilk-sugar factories
i wastested. The lot fedcommercial

meat meal average L33eggs per fowl peryear, as compared with 201.5 eggs in the case

Of a similar lot fed fresh meat scraps or CUl green hones, and the lol fed milk albumin

averaged 101 eggs, as compared with L43.5 in the case of a similar lol fed scraps. In

a second test the average number of eggs per fowl per year on meat meal was L19, as

compared with 154 on meat scraps and 189 on cut green hones. In the author's

opinion the data presented are not sufficient to warrant the definite conclusion that

the better egg yield with the fresh meat scrap was due to its higher percentage of fat

and ash, but " they appear to indicate that in feeding for eggs the poultryman will be

able to accomplish with cheap fat, or cheap foods rich in fat, what he has been vainly

striving to accomplish with expensive protein."

As to the possibility of increasing the yellow color of egg yolk by feeding, it was

found that when hens were fed dried alfalfa leaves in winter, the yolks of the «"-r '_r -

laid were normal in color, while those laid by similar lots fed no alfalfa were pale

in color, and the same improvement in color was noted when hens had aci

green grass, alfalfa, and clover. In another test, a mixture of white and yellow corn

eaten in place of wheat did not produce yellow yolks, nor did skim milk fed in place

of meat meal. " It was not noted that there was any difference in color of yolk from

differenl breeds, nor did there appear to be any difference due to individuality. The
color of shell is a question of individuality, hut the proper color of yolk is a question

of f 1."

Incubator experiments (pp. 175-191).—The results of weighings showed thai eggs

in incubators lost weight more rapidly than those undersetting hens, and indicated

that the ventilation was greater in the incubator. The air from incubators showed a

much smaller amount of carbon dioxid than that found under setting hens.

these tests it appeared that the theory that the chicks died in the -hell- because of

insufficient ventilation or fan excess of] carbonic-acid gas was not well founded;

rather, the results indicated that the cause was too much ventilation and too little

carbonic-acid gas."
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Tests of the effectof carbon dioxid with and without water on eggshells as a possi-

ble aid to the chicks in breaking the shell showed that when water was present car-

bon dioxid weakened or entirely dissolved the eggshells, but that dry carbon dioxid

apparently had no influence. The thin membrane inside the shell was not affected

in any case. "It is intended to continue these tests further to determine what
amount of ventilation, if any. and of applied moisture, if any, are necessary for suc-

cessful incubation."

Growing ducklings (pp. 191-194).—With a view to securing data relative to the

cost of raising ducks, 5 newly hatched Pekin ducks were fed for 9 weeks a mixture

of ground grains and skim milk in the form of a mash, with cut bones and a little

green alfalfa. The grain consisted of bran, shorts, wheat, corn, rolled oats, and lin-

seed meal, in varying proportions. At the close of the period the ducks had made a

total gain of 27.3 lbs. Each pound of gain required 3.02 lbs. grain, a like amount of

skim milk, and 0.16 lb. meat scrap, the cost being 3.93 cts.

At the close of the period 2 of the ducks were fed for 5 weeks longer and gained

only 0.8 lb. The food required per pound of gain was 22.5 lbs. of grain, a like

amount of skim milk, and a pound of cut bone, very much larger amounts than dur-

ing the first period.

"It is the practice of the large producers to market the clucks at the age of about

10 weeks. The market demands young ducks. At this age they bring the best

profit to the producer. If kept longer they begin to grow new feathers, and the

food they eat is largely used in the making of feathers. Further growth is checked,

and to feed them beyond this period is unprofitable."

Fattening turkeys (pp. 195-197).—The possibilities of profitably feeding turkeys in

confinement and improving the quality of the flesh was tested with a lot of 6 nearly

mature birds, kept in a small pen with an open front closed by a curtain. Whole
wheat was scattered in straw litter in the morning, corn was fed at noon, and a grain

mash at night. The turkeys were also given skim milk, sugar beets, and alfalfa

leaves, with grit or gravel. One of the turkeys was sold at the end of 3 weeks, the

others were fed for 4 weeks.

Considering the test as a whole, the 6 turkeys made a total gain of 16.4 lbs., of

which 13.2 lbs. was made by 4 birds. When bled and plucked the turkeys lost 7

per cent in weight. The author calculated that there was a profit of $3.54 on an

original investment of $8.50. "As to the quality of meat, those who ate it reported

that they never ate better turkeys. There was no question about the quality of

meat being greatly improved. The 2 smaller turkeys were not in as good condition

as the others, but the meat was excellent."
'

' This experiment shows that young turkeys may be taken from the farm and fed

in small pens at a profit; second, that the quality of the meat is greatly improved by

such feeding."

Egg preservation, J. 8. Jeffrev (North Carolina Sta. />'>//. 191, />/>. 11-17).—Dif-

ferent methods of preserving eggs were tested.

A 10 per cent solution of water glass gave very satisfactory results, the eggs keeping

well from June until the following May. "Some of those used in December so

closely resembled fresh eggs that it would take an expert to tell which were the fresh

eggs and which were the packed ones after they were cooked." A 20 per cent solu-

tion of water glass did not give as satisfactory results. Though none of the eggs

were spoiled, the whites in some cases were slightly coagulated and some of the eggs

would not sink to the bottom of the solution.

A lime and salt solution gave as satisfactory results as water glass, none of the eggs

being spoiled. A solution of lime and salt with British Egg Preserver (borax and
sodium bicarbonate) also gave good results, "but it could not be seen that the addi-

tion of the preserver gave any returns for the money it cost and trouble of using."

A solution of salicylic acid in water (1 oz. to a gallon) gave good results, none of the
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leing spoiled, but it did nol leave the eggs in as -j. I condition as the \\

glass or the lime and Ball solutions, since the acid weakened the Bhells.

Eggs were also coated with salicylic acid and cotton-seed oil with and without

alcohol, with paraffin, collodium, and gum arabic, and then packed in cotton-seed

hulls. Conclusions could nol be draw n as to the value of these preservatives since

the eggs were accidentally destroyed. However, the author is convinced thai these

preservatives and others of a similar character "are nol as satisfaetorj as the liquid

preparations, l>ecause of the extra labor in putting up and the evaporation thai takes

place, leaving the eggs shrunken in appearance when broken."

The report contains brief directions for testing egj

Experiments in the artificial rearing of oyster fry, .1. Nelson Net /

Stas. /!/>/. 1904, pp. /'/"' $46, pis. 9). A progress reporl is made of the investigations

on the breeding of oysters. The conditions were unfavorable and general deductions

were nol drawn.

The construction of artificial inclosures called "claires," in which the oysters were

kept and the character of the water controlled with reference to sediment, etc .

described. In one of these the water- was filtered through several thicknesses ot

absorbenl cotton quilted between sheets of galvanized wire netting of a quarter-inch

mesh. Generally speaking, the oyster spawn during the pasl season was of poor

quality. It was noted thai sets of oyster spal were found in place- where the water

was very sail and in others where it was diluted with fresh water.

"So we can not conclude that a certain amount of fresh water is absolutely needed

to induce a 'set.' It seems more likely that in those seasons characterized bj a

poor Bet, the result i- due to a poor character of the -pawn, owing t" some pre-

viously acting influences on the mother oysters. This point needs careful investiga-

tion. . . . The experience- of previous r-t a-' >n- had led us to believe that the very

climax of the spawning season occurs late in June, ami that . . . southern seed

would furnish an ample supply of spawn up to at least the latter part of August.

Indeed, spawn is sometimes present in such oysters, and also in 'native' plants until

quite late in the autumn.

"Oystermen are certain that there is a set of spat at the close of the -pawning

Beason of exceptional amount, known as the 'September set." which may be due to

a special increase in the spawning process early in September." It was found that

late in June the oysters had already spawned to a greater or less extent.

'•The eggs that remained in the half-tilled oysters presented a
i

r appearance

under the microscope. Many of them possessed ruptured shells, sw olleii nuclei,

coarsely granular yolk, spherical shape, etc Such an appearance leads me to believe

that this spawn never is ejected, hut is absorbed. Such absorption, or. at least, the

disappearance of this spawn, was very slow, lasting at leasl to the middle of Septem-

ber, for a majority of the oysters.

"A certain proportion of the eggs in -pawn of this character will he fertilized, and

will undergo development, at first apparently quite normally, but finally they break

down and disintegrate.

••It appears extremely probable thai the character of the spawn, and therefore of

the "set' of seed, is determined by influences acting on the spawning oysters during

the spring and early summer. It becomes, therefore, important to study how oysters

are affected by surrounding conditions."

The histology of oysters was studied in detail, this phase of the work being illus-

trated by plates. (For earlier work see E. S. lh. !»'.. p. 501.
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DAIRY FARMING -DAIRYING AGROTECHNY.

Practical guide to dairying-, R. T. Archer and P. J. Carroll (Jour. Dept. Agr.

Victoria, 3
( 1905), No. 4, pp- -79-329, pis. 12, figs. 8).—This contains an introduction

on the selection and preparation of land for a dairy farm and chapters on breeding,

feeding, and management of cattle; common ailments of dairy cattle; dairy farm

buildings; fodder for the dairy herd; dairy management; and milk testing.

Farm dairying-, J. C. Kendall (North < 'arolina Sta. Bui. 192, pp. 19-48, figs. 9).—
This is a popular bulletin dealing with the various phases of dairying, with special

reference to North Carolina conditions.

External conformation and productive capacity of cattle, H. Attinger

( Beitrage zur Kenntnisvon Korperform und Leistungd.es Rirules. Leipsic: B. C. Schmidt

& Co.; rev. in Vrtljschr. Bayer. Landw. Bat., 10 {1905), No. 1, p. 103).—This volume

deals especially with the question of the relation between external conformation and

productive capacity in milch cows.

Report of the dairy husbandman, G. A. Billings (New Jersey Sta s. Rpt. 1904,

pp. 341-412)-—The first part of this report deals with soiling crops and is abstracted

elsewhere (p. 353).

For 8 years the dairy herd has been fed soiling crops from May 1 to November 1

each year and silage for the remaining 6 months. On soiling crops the average pro-

duction was 3,322 lbs. of milk and 167 lbs. of butter and on silage 2,997 lbs. of milk

and 152.5 lbs. of butter. The cost of the roughage was also in favor of the soiling

crops.

Dried beet pulp was compared with dried molasses beet pulp as regards influence

on yield of milk and butter, effect on quality of milk, and relative cost of milk and

butter. The test was made with 4 cows and lasted 30 days and indicated that the

addition of beet molasses to beet pulp is no advantage in feeding for the production

of milk. On the ordinary or unsweetened dried beet pulp the average daily yield

of milk was 0.33 lb. and the yield of butter 0.02 lb. greater than on the dried

molasses beet pulp. The relative cost of producing 100 lbs. of milk on the 2 rations

was, respectively, 67.2 and 69.8 cts.

A similar comparison was made of dried molasses beet pulp and hominy meal.

With rations otherwise alike 8 lbs. of dried molasses beet pulp produced 1.36 lbs.

more milk and 0.09 lb. more butter per cow per day than 7 lbs. of hominy meal.

The relative cost of producing 100 lbs. of milk on the 2 rations was, respectively,

68.9 and 78.1 cts. The hominy meal contained 8.41 per cent crude fat and the dried

molasses beet pulp 0.42 per cent, yet the average fat content of the milk was 0.04 per

cent higher on the pulp ration.

The usual monthly record of the dairy herd is given. The average yield for the

year was 5,642.2 lbs. of milk or 280.58 lbs. of butter. The best cow produced 8,752.3

lbs. of milk and the poorest cow 3,443.9 lbs. The average cost of food per cow per

year was §47.12. With milk at $1.00 per 100 lbs., 21 cow\s returned a net profit over

cost of food of $22.39 per cow, while 11 cows were kept at a loss of $2.25 per cow.

The average cost of producing 1 qt. of milk was 1.83 cts. for food and 1.03 cts. for

labor and interest on the capital invested, or a total of 2.86 cts; the average for 8

years was 2.43 cts. The record of 1 Guernsey cow entered in the Advanced Register

during the year was 8,603.4 lbs. of milk and 369.34 lbs. of fat.

The usual data are given on the fertilizing elements in the feeding stuffs purchased

and the milk sold. The total gain to the farm in 8 years was 11,868 lbs. of nitrogen,

8,879 lbs. of phosphoric acid, and 2,836 lbs. of potash.

The hand separator was compared with the deep-setting system of creaming with-

out ice. The average fat content of the separator skim milk for 8 days was 0.022 per

cent as compared with 0.95 per cent with the gravity system.
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Should dairy cows be confined installs? \V. .1. Fraser Tllii

pp. 25, figs.
:'>>. This circular contains information obtained from L8 practical dairy-

men "ii the results of allow ingcows the freedom of a closed shed or covered barnyard

instead of confining them in stables. The greater part of the data ie presented in

tabular form and illustrations are given of man) of the barns.

The very favorable results reported by the dairymeo led the author to pul the

method into actual operation at the University of Illinois. Twenty-two cov

cared for in this way. with very satisfactory results. It was found thai the cows
kept much cleaner than when stabled, thai the milking stable was in amoresanitarj

condition, and consequently that it was easier t<> produce clean milk. Tin- cows

were believed to be more vigorous ami healthy than when kept in the ordinary

stable. The Baving <>t" labor ami also of manure arc other strong points advanced in

favor of this practice.

"The informational hand is not sufficienl from which to draw definite conclu-

sions for all sections of the country and all conditions. A tentative report i- now

published, as this system ha- been a marked success wherever we can find that it

has been tried, and it seems probable that it could be pul into practice by many
dairymen of the State greatly to their advantage ami to the general improvemenl of

the milk supply." The station is desirous of communicating with all who have had

experience in keeping cows in this ma unci- ami of receiving suggestions and criticisms

concerning the method.

Suggestions for the improvement of dairy barns, II. A. Hopper lllh

( \re. 95, />/>. 20, figs. 15 ).—The subjects discussed in this circular are the construction

of floors, the interior arrangement of the harm fastenings for cows, ventilation, and

whitewashing.

Tests of materials for bedding- cows, C. F. Doane {Maryland Sta. />'"/. W4,

pp. 9).—Cut wheat straw, cut corn stover, sawdust, shavings, and rye -haw were

compared with uncut wheat straw as regards t he quantity required to keep <•< .w - clean.

Tests were also made of the absorptive power of each of the material- mentioned.

Cut wheat straw was not found as satisfactory as uncut wheat straw. At the rate

used in the experiments. L\ 300 lhs. of the cut straw as compared with 1,800 lbs. of

the uncut straw would he required per cow yearly in order to keep the animals

equally clean. About one-third more by weight of cut corn fodder was required to

accomplish the same results a- w heat straw. The corn fodder was considered better

bedding material than the straw, and where wheat is grown purposely t<> secure

straw for bedding purpose- it is believed that corn fodder might well he substituted

to a considerable extent. Sawdust was found the most satisfactory of the bedding

materials used. Good results were also secured with shavings. The8e two mate-

rials are believed to he ideal bedding materials in sanitary dairying. Rye straw was

not thought to he as good as wheat straw for cows.

From the results of Laboratory tests as to the amount of water capable of being

absorbed by each of the materials used, it was estimated that 2.8 lhs. of cut stover,

.">.:; lhs. of wheat straw. 8.3 lhs. of sawdust, or 3 lhs. of Bhavings would he required

to absorb the liquid manure produced by 1 cow in L6 hours. The yearly cost of

bedding for cows Btabled the entire day was estimated as follows: ( 'ut stovei

cut wheat straw $4.82, uncut wheat straw >\.\~->', sawdu-t $0.45, shavings $4.81.

Concentrated feeding stuffs and stage of lactation, A. Osterm n i a: Osterr.

Molk. Ztg., : - No. 9, pp. 117-119).—This is a report of an experiment with

17 cows, the results of which showed greater profit in feeding an additional supply

of oil ,ake to cows in early than in late stages of lactation. In the first of the 3

periods of the experiment 9 of the cows were fed the additional feed with profit,

while in the third period the number was reduced to 3.

Increasing the fat content of milk by feeding, P. Difflote Indus, /."it.

Beige, 6 {1905), No. 85, pp. 976-879).—Using the data obtained at the dairy tests a1
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the Chicago and St. Louis expositions and the results of some experiment station

work in this country and of investigations in Belgium, the author concludes that the

productive capacity of cows as regards yield of milk and butter may be increased by

suitable feeding, though the percentage of fat in the milk remains practically

unchanged.

On the influence of asparagin on the production of milk and its con-

stituents, T. Pfeiffer, A. Einecke, and W. Schneider (Mitt. Landw. Inst. Breslau,

3 (1905), No. 2, pp. 179-225).—In experiments with 6 goats lasting 2 years, the sub-

stitution, in quantities having equal fuel value, of a mixture of asparagin and cane

sugar for a part of the proteids in a ration moderately rich in protein produced (1)

no decrease in the yield of milk, but an increase in individual instances; (2) a lower-

ing of the percentages of fat, proteids, and total solids in the milk; (3) a distinct reduc-

tion in the actual yield of fat; (4) unessential variations in the actual amount of

proteids produced, and (5) an unfavorable influence on the increase in live weight

of the animals.

Asparagin or the amids in general are, therefore, according to the authors, to be

stricken from the list of nutrients. In rations very rich in food constituents the

amids on the contrary are able, on account of their irritating or stimulating actions,

as yet not satisfactorily explained, to exert a favorable influence on milk secretion,

but always at the expense of other food constituents or body tissues.

Daily variations in the fat content of milk, M. Siegfeld (Molk. Ztg., 19 (1905),

No. 38, pp. 975-978).—The mixed milk of each of 14 dairy herds was tested daily for

1 year. < Data are presented showing variations in fat content for short and long

periods and causes of these variations are discussed. The fat content of the mixed
milk of 1 herd milked 3 times daily was 2.91 per cent in the morning, 3.53 per cent

at noon, and 3.18 per cent in the evening. In another instance the percentages were,

respectively, 2.56, 3.65, and 3.10.

Variations in the yield and fat content of milk during- one year, Harxoth
(Molk. Ztg., 19 (1905), No. 28, pp. 712-714)-—Records of 20 dairy herds are sum-

marized and used in this discussion of the causes and extent of variation in the yield

and fat content of milk. The average fat content for the year was 3.24 per cent.

Monthly variations ranged from 3.13 to 3.39 per cent.

On the origin of lactose, C. Porcher ( Compt. Rend. Acad. Sti. [Paris], 141
( 1905),

No. 10, pp. 467-469).—In studying the source of lactose in milk the author made
hypodermic, intraperitoneal, and intramammary injections of glucose, using for this

purpose cows, goats, and dogs in full lactation. Hyperglycemia under such condi-

tions tended to produce lactosuria instead of glycosuria.

On the agricultural production of milk for infants, P. Diffloth (Indus.

Lait. Beige, 6 (1905), No. 37, pp. ^89-293).—The suitability of various feeding stuffs

for cows used in the production of milk for infants is discussed.

Principles and experiences in the preparation of milk for infants, Back-
haus (Munchen. Med. Wchnschr., 52 (1905), No. 39, pp. 1883-1885).—The author for

years has advocated in infant feeding the so-called aseptic milking, the modification

of the milk in suitable establishments rather than in homes, bottling, and steril-

ization, and in this article outlines the methods employed and comments on the

good results obtained.

A discussion on infant milk depots, B. W. F. Axdersox, N. Straus, et al.

(Brit. Med. Jour., 1905, No. 2333, pp. 643-647) .—This is a presentation of the work
being done in Glasgow, New York City, and other places in furnishing a wholesome
milk supply for feeding the children of the poor. The report on the Straus depots

in New York is especially full.

The nutritive value of sterilized cow's milk, R. Brunox (Bui. Acad. Med.

[Paris'], 3. ser., 53 (1905), No. 16, pp. .196-399).—During 4* years the infant milk

depot in Rouen, known as the Goutte de Lait. distributed 223,000 liters of sterilized
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milk, used in the feeding of aboul 2,000 infante, of w hom 70 per cenl suffered w ith

malnutrition. The milk furnished was sterilized and modified. The composition

as shown by one analysis, was as follows: Fal 4.03, lactose 5.37, casein 2.85, and cal-

cium phosphate 0.405 per cent.

There was no question as to the nutritive value of the milk in the great majority

of cases. In numerous cases of enteritis it was believed to have had a curative

effect No case of Barlow's disease developed. Only a Bmall number of infante

failed to do well. Sterilization in an autoclave at 102 C. for 15 minutes does not,

therefore, in the experience of the author, destroy the nutritive value of milk, ami
it is believed that the health of the infants consuming the milk is a better -tan. lard

i'mi- judging t han analytical data.

New methods of sterilizing milk and cream with reference to Danish milk.

M. Riegel i Moll:. //.'/.. 19 {1905), No. SO, pp. 76S, 764).- This is essentially a discus-

sion of Budde's method of sterilizing milk with hydrogen peroxid and Dorn'e

experiments with ozone. The author has observed that in milk preserved by the

Budde method the fat i< colorless, the aroma is destroyed, and the proteids an- t • • a

certain extent oxidized.

Comparative experiments upon chemical preservatives in milk, 1 1. < . Sin i-

\i w. A. W. II \n\. and A. .1. Mettler {.lour. Amer. Chem. *<><., /; i 1905), No. 9, pp.

1060-1068).—This is a preliminary report on the destruction of lactose and the

development of acid in milk treated with sodium fluorid, sodium salicylate, and a

mixture of boric acid and borax. Brief notes are also given on the determination

of these preservatives and on the use of hydrogen peroxid as a milk preservative.

A discussion of the effects of preservatives upon the wholesomeness of milk i- being

deferred until the completion of the experiments in progress. The results so far

obtained are summarized as follows:

"Milk kept at 20 to 25° withoul preservative showed a rapid increase in acidity

and decrease in percentage of milk-sugar during the first •"> to 6 days, after which the

acid fermentation proceeded much more slowly, bul neither the destruction of lac-

tose northo formation of acid had ceased entirely after 4 weeks.

"Hydrogen peroxid, sodium fluorid, sodium salicylate, and a mixture of equal

parts boric acid and borax were each found to diminish distinctly the development

of acidity in milk when added in the proportion of 1 : 1 ,()()().

" When present in about this proportion any one of the preservatives can be deter-

mined quantitatively with a probable error of 1 to 6 per cent of the amount in the

milk. In the case of hydrogen peroxid, however, the preservative disappears bo

rapidly that the amount found present gives little indication of the quantity origi-

nally added.
•• In the presence of fluorid or salicylate the fermentation is changed qualitatively

ae shown by the ratio of acid formed to lactose destroyed. With these preservatives

it was found that occasional exposure of the samples to air, especially when the

quantity of preservative present was small, led to irregular results, the final acidity

sometime.- exceeding that in the control samples to which no preservative had been

added.

"In the experiment with samples preserved by boric acid and borax or by hydro-

gen peroxid such irregularities did not appear. The boron preservative had no

apparent influence upon the nature of the acid fermentation. The experiments with

hydrogen peroxid are only preliminary."

On the keeping properties and legal status of milk treated with lime-sugar

solution, Luhbig {Molk. Ztg., 19 {1905), No. .'-'. />/>. 547, 548).- The solution used

contained 4.2 per cent of lime and L9.7 per cent of cane sugar and was added to milk

in quantities varying from 0.5 to 5.0 per cent. The acidity of the milk was reduced,

the reaction becoming strongly alkaline when large quantities of the solution were

added, in which case bacterial growth stopped, coagulation did nol occur, and the
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milk was rendered unfit lor use. The addition of lime-sugar solution to milk and

milk products is, therefore, considered an adulteration.

The so-called " germicidal property" of milk, W. A. Stocking, Jr. {Connecti-

cut Storrs Sta. Bui. 37, pp. 20, dgms. 3).—This is reprinted, with minor changes, from

the last annual report of the station (E. S. K., 16, p. 1014).

The chemical composition of colostrum with special reference to the pro-

teids, M. Nencki {Opera Omnia. Brunswick: Vieweg, 1905, vol. 2, pp. 840-890; abs.

In Biochem. Centbl, 4 (1905), No. 11-12, p. 348).—From the proteids of colostrum

coagulated by heat are produced by hydrolysis carbohydrates, alanin, amidovaleric

acid, leucin, pyrrolin carbonic acid, serin, phenylalanin, tyrosin, aspartic acid,

glutamic acid, cystin, tryptophane, and other amido acids. Arginin, histidin, lysin,

and ammonia are also produced.

The colostrum examined contained the following organic constituents: Casein, glob-

ulin, albumin, fat, cholesterin, lecithin, probably small quantities of the higher fatty

acids, glycerol phosphoric acids, lactose, and urea. Some of the quantitative deter-

minations were as follows: Total solids 17.19, total nitrogen 1.52, total proteid

nitrogen 1.43, total proteids 9.13, nitrogen in precipitate by acetic acid 0.47, nitrogen

in precipitate by heat 0.79, albuminoid nitrogen 0.077, ether extract 2.40, choles-

terin 0.04, lactose 2.9, and ash 0.67 per cent.

Milk examinations, J. Szilasi {Chem. Ztg., 29 (1905), No. 44, pp. 607, 608).—Of

6(54 samples of milk collected for the most part from large dealers in Budapest during

the last 10 years, 292 were pronounced pure, 300 watered, 61 skimmed, and 11

watered and skimmed. The reaction for nitrates is taken as a proof of watering,

either directly or from small quantities of wash water remaining in cans not

properly cleaned.'

Chemical investigations relating- to dairy undertaken in 1904, F. T. Shutt

{Canada Dept. Agr., Dairy Comv. Branch Hit!. 6, j>p. 11).—Examinations were made
of samples of milk preserved by the hydrogen-peroxid method of Budde and

forwarded by F. G. Korch, of Copenhagen, Denmark. Chemical tests showed the

presence of hydrogen peroxid. Bacteriological examinations by W. T. Connell

showed that the milk was sterile. From the samples examined the author concludes

that it is impossible to draw a favorable conclusion regarding the palatability of the

milk or its suitability for general use.

Tests were made of the patented butter-making process of James Estep, for which
it is claimed that by mixing with cream a certain mixture of pepsin, milk sugar,

alum, and saltpeter the yield of butter is increased, the time of churning is reduced,

and disagreeable flavors are removed. The results of the tests failed to support

these claims.

A milk powder produced by the evaporation of whey showed the following com-

position: Moisture 3.73, albumin and nitrogenous bodies 12.81, fat 3.91, milk sugar

(by difference ) 72.27, and ash 7.28 per cent. From thisanalysis it is considered clear

that the preparation has a distinct nutritive value, though the author doubts if the

process will prove economical or the food become popular.

A cheese 26 months old was found upon analysis to be normal in composition,

indicating that age and cold storage do not affect genuine cheese so as to render it

liable to be confounded with an adulterated article.

Trials were made of two outfits for determining the amount of water in butter.

The Carroll tester, in which the butter is melted and the separated water measured,

was found entirely untrustworthy. The Geldard tester, depending upon the loss of

weight when the butter is submitted to such a temperature as will result in the

evaporation of the water without causing a decomposition of the fat, was found to

give results in close accordance with those obtained by accepted methods of analysis.

Butter investigation, H. Luhrig {Ber. Chem. Untersuch. Ami. Chemnitz, 1904,

pp. 14-17; abs. in Ztschr. Untersuch. Nahr. n. GenussmtL, 9 (1905), No. 12, p. 734).—
A butter showing a Reichert-Meissl number of 24.4, Polenske number of 2.1, and a
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sa pon ideation number of 231.8 was pronounced adulterated \\ iili cocoanul oil, though
it was shown thai the cows producing the butter were fed large quantities ol

nut cake.

Composition of Holland butter produced by dairies under government
control, T. van Sillbvoldt ( Ubt r Zusamnn run tzung a\ r nit <! rlandiscln n ButU r, fierst-

ammetid aus der Staatekontrolle wnteratellten Molkereien. Tfu Hague: Gen. I>ir. Landw.

Mm. Waterst., Handelu. Gewerbe, 1905, No. ?, pp. 17; abs. in Ztschr. Untermch. Nahr.

a. Genuasmil., 9(1905), No. 12, pp. ]',. 7S5). Of 3,945 samples of butter examined
during January, February, ami March, I

'.»••'">, only 4 samples showed a lower Reichert-

Meissl number than 24, while during the 3 months preceding 32 samples fell belo^

that number.

Investigations on influences in Limburg affecting the composition of

butter. I>. Knuttel | Untermchung der Einflusse, welche fur dii Zusammensetzung <l< r

l!nti, rin Limburg massgebend sind. Weerdt: /.'. Smeets, 1904, />/> tl; abs. in Ztxchr.

Untermch. Nahr. <>. Genwsmtl, 9 (1905), No. 12, />/>. 788, 784). Forty Bamples of

batter produced under known conditions in this province of Holland were analyzed.

The refractometer number was usually low (42 to 45). The Reichert-Meissl num-
ber was generally 27, and rarely below26. Both numbers were less favorable in the

late fall, though no great variations wen- observed. The composition of butter i-

believed to he influenced by the care of the cows, the nature of the food, climate,

and the condition of the soil.

Holland butter, A. Juckenack and R. Pasteenack (Ztschr. Untermch. Nahr. ".

Genussmtl., 10 \ 1905), No. l-2,pp. 87-100).—Analyses oi 116 samples of Holland but-

ter arc reported. Of this number 69 were considered abnormal. Analyses arc also

reported of 30 samples of butter made by the authors from cream purchased from

dairies in Berlin.

The data show a marked seasonal influence on the composition of tin- butter. The
work is reported, however, mainly on account of the determination of the average

molecular weight of the nonvolatile water-insoluble fatty acids, which was rarely

below 260, though at certain seasons of the year somewhat higher. It is believed

that this determination will prove of value in detecting adulteration.

Government butter control in Holland, A. .1. Swaving \'/J*<},,-. Untermch.

Nahr. u. GenussmtL, 10 i 1905), No. 1-2, pp.80-87,fig. 1).—This i< a discussion of the

system employed in Holland.

The decomposition of fats, ( ). K.\n\
| Cenibl. Bakt. [etc.'}, .'. Abt., l'> i 190

.'-.;, />/!. 53-61).—The author discusses the decomposition of fat in butter, in cheese,

and in the soil.

Only a few bacteria are at present known to decompose fat. This process is much
more commonly brought about l>y fungi. The decomposition of fat takes place only

in the presence of organic nitrogen. As glycerin is first attacked decomposed fats

show a high acid number. Fatty acids are all equally decomposed by bacteria, while

long] show a preference for the lower acids. In the oxidation of fatty acids no

by-products are produced. Fat i.s not de< ipose.1 under anaerobic conditions.

Characteristics of camel's butter, .1. Vamvakas (.1////. ('him. Analyt., 10

No. 9, /'. 850).—To accompany the analyses of camel's milk by Barthe, previouslj

noted (I-;. S. K., Hi, p. lli'l i, an analysis of an authentic sample of the butter i-

reported as follows: Melting point of butter 38° ('.. melting point of fatty acids 17 .

volatile fatty acids 8.6 per cent, fixed fatty acids 88.29 per cent, index of Saponifica-

tion 208, iodin number 55.10, and index of refraction 20.

On Oidium lactis and the ripening of cream and cheese, .!. Arthaud-Beri mi
(Compt. Urn, I. Arm!. Sri. [Paris], 140 { 1905), No. 92,pp. r -Ohdium lactis is

found almost always in milk, cream, butter, and cheese. A temperature ol

for r> minutes suffices to destroy this organism, as well as yeasts, fungi, and numerous

casein ferments. The advantages of pasteurization are pointed out and mention is

made of a new form of pasteurizing apparatus devised by the author. .Ma//, and
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Perrier, in which the desired temperature is kepi constant by the use of a liquid

having the corresponding boiling point.

On the action of rennet ferments on milk and casein, E. Laqueur (Biochem.

Centbl, 4 {1905), No. 11-12, pp. 333-347).—-This is a critical review of literature of

this subject, with a list of L22 references.

The importance of direct microscopical preparations in studying- the proc-

ess of cheese ripening, A. Rodella ( Centbl. Bait, [etc], 2. Abt., 15 (1905), No. 4-6,

/>/>. 143-153, pi. 1).—This deals with the technique employed and the results obtained

in the direct microscopical examination of cheese, but more fully with the question

of the role of bacteria in the ripening process. Sections were cut with the microtome

and stained with carbOl-thionin after the method of Gorini. A simpler method,

devised by the author, was to press a small cube of cheese between two slides, remove

the fat from the material adhering to the glass by means of chloroform and alcohol,

and stain. Illustrations are given showing the distribution of bacteria in ripe

Emmenthal, Gorgonzola, and Grana cheese.

The 3 kinds of cheese mentioned were examined by both methods at different

Stages of ripening. The bacteria were found to be grouped in colonies, which were

variable in size and irregularly distributed through the mass of cheese. The colonies

were usually of one kind, though occasionally several forms were present. The
spaces between colonies were occasionally, but not usually, entirely free from bacteria.

This method is believed to be of importance in studying the causes of cheese

ripening.

Notes on the article by A. Peter entitled Technical-bacteriological inves-

tigations in Emmenthal cheese making-, E. vox Freudexreich (Centbl. Bait.

[etc.], 2. AbL, 14 (190.5), No. 18-20, pp. 616, 617).—The author discusses the article

referred to ( E. S. R., 16, p. 1019), commenting especially upon the favorable results

that may be secured by the use of artificial rennet and pure cultures.

Annual reports of the dairymen's associations of the Province of Ontario,

1904 (Ann. Rpts. Dairymen' s Assocs. Ontario, 1904, pp. 248, figs. 17).—This contains

about 50 articles, mainly of a popular nature, dealing with various phases of the

dairy industry.

Some of the tests of individual cows being made under the supervision of the

Ontario Department of Agriculture are reported by C. F. Whitley. The product of

20 cows in one herd amounted in 4 months to $302, while that of 20 cows in another

herd during the same time amounted to $435.

In discussing the curing of cheese, J. A. Ruddick suggests certain points in favor

of cool curing at 55 to 60° F. over cold curing at 40°. gives data showing a saving of

1.41 per cent in shrinkage by cool curing as opposed to curing in an ordinary curing

room, and argues for the improvement of curing rooms, summarizing the advantages

of the central cool-curing rooms as established by the government.

H. H. Dean reported that in experiments at the Ontario Agricultural College in

comparing pepsin and rennet for coagulating milk in cheese making, the pepsin pro-

duced a little better quality of cheese, but a decrease in yield of \ lb. per 1,000 lbs.

of milk and \ per cent greater loss in weight during curing. Owing to the difficulty

in preparing and keeping pepsin for this purpose its use is not recommended over

that of rennet, but further experiments will be conducted along this line.

A technical paper on The Bacterial Contamination of Milk and Its Control, by
F. C. Harrison (E. S. R,, 16, p. 506) is reprinted as an appendix.

Tests of new dairy apparatus at the Danzig- Exposition in 1904, B.

Martiny (Arb. Dent. Tjandw. Gesell., 1905, No. 110, pp.79, figs. 36).—Detailed reports

are made upon the separators, filters, butter workers, and other forms of dairy

apparatus tested.

Casein: Its preparation and technical uses, R. ^cherer (Das Kasein. Seine

Darstellung und technisch-e Verwerlung. Vienna awl Leipsic: A. Hartleben, 1905, pp. 192,

figs. H).
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Progress in the manufacture of starch, II. II \xo\\
I Chem. /'</., 29

<;;, /, {).— A re\ iew of the progress made in this indust ry in 1904.

Complete treatise on the manufacture of beer, < i. Moreai and I. I

,-,, nplet de hi fabrication des bie es. Paris: Ch. Beranger, 1905, pp. 61 ;. ph.

rev. in Bui. fast. Pasteur, S
I 1905), No. 17, p. 6

Further inquiries into the systematic leaching- of grape husks for the

recovery of spirit usually allowed to go to waste in ordinary practice, A. .1.

Jerkins and W. li. Jamieson (Jour. Dept. Agr. So. Aust.,9
I 1905 , No. 1. pp.

Further investigations have shown that the husks "•airy away aboul

<>t" proof spirit per ton, or the equivalenl of aboul 6 gal. of proof spirit per ton of

grapes crushed. Of this amount aboul 80 per cent maybe recovered 1>> thi

tematic leaching of the pressed husks on the plan described by the authors here and

in their previous report
I
E. S. R., L6, p. 267 I.

On the production of sweet cider, <i. Warcoi i hi: i Compt. Rend. Ao
[Paris], 140(1905), A7o. 26, pp. 1711-1713).—In laboratory experiments good results

torere secured in keeping apple must under anaerobic conditions, whereby only pan

of the sugar was converted into alcohol before the fermentation ceased. Further

experiments are to be made on a practical scale.

The national fruit and cider institute and its work, B. T. I'. Barker
1:<I. Agr. [London], 12 ( 1905), No. 6, pp. 331-334, figs. 4)—In this account of the

institute are given brieflj some of the results bo far obtained.

Twenty-eighl varieties of apples and 4 varieties of pears obtained from 8 counties

Were analyzed and used separately in making cider, [n general the cider madi

ksingle variety was uot of high quality, [t is believed that the quality of a cider

lepends primarily on the varieties used, and that the principal characters of any
variety affecting its value for this purpose are chemical composition, flavor, and rate

of fermentation of juice.

In addition to securing data on the value of individual varieties for eider making,

Information has also been obtained on the subject of blending.

Pure cultures in vinegar making, W. Henneberg (Centbl. BaJct. [etc.], 2.AbL,

. No. 22-23, p. 681 1

.— In this preliminary communication the author reports

pie satisfactory use of pure cultures of bacteria in vinegar making. Vinegar con-

taining 11^ per cent of acid and entirely clear has been produced in thi- nay.

Citric acid from lemon waste direct, A. Heingartneb (Mo. Consular Rpts.

[('. ,$.], 1905, No. 297, p. 101).—A method of extracting citric acid from Lemon waste

Krect is reported to have been discovered by Giovanni Etestuccia of Italy. Details

are not given.

VETERINARY MEDICINE.

Some important foreign veterinary investigations, E. V. Wilcoj U. v

bept. Agr., Office Expt. Slas. Rpt. 1904, PP- 545-573).—This article is a digest of results

btained by foreign investigators in the study of tuberculosis, rabies, tetanus, anthrax.

Texas fever, rinderpest, and milk fever.

Report of veterinary director general, J. (i. Rutherford (Rpt. Min. Agr.

Uanada, 1904, pp. 49-186, figs. 15).—The usual details and special report- are pre-

fented concerning the health of animals in various parts of the Dominion of < lanada.

Hog cholera appears to be on the decrease. Attention was given to the eradica-

tion of tuberculosis and glanders. In a study of the Pictou cattle disease, results

wen obtained which indicate that the disease is due to eating ragwort. All attempts
to transmit the disease by contagion gave negative results. Further experiments
will be conducted along this line. A vigorous campaign is being carried on for the

eradication of cattle mange and maladie du coit.

Brief notes are given on mange in horses, sheep scab, anthrax, blackleg, actino-

Iftcillosis, actinomycosis, swamp fever, meat inspection, quarantine, and dipping

11938—No. 4—05 7
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plants. Special reports are presented by C. H. Higgins and various inspectors in

different parts of the Dominion of Canada regarding cattle dips, tuberculin, vermi-

nous bronchitis in hogs, poultry diseases, etc.

The actual conceptions of experimental pathology, Charrin (Rev. Sci.

[Paris], 5. ser., 3 (1905), No. 10, pp. 289-296).—In this article the author presents

definitions of many terms and conceptions used in the literature relating to general

pathology.

Immunization as a means of controlling contagious diseases, J. B. Tiffany

(Mo. Bd. Ayr. Mo. Bui, 4 I 1905), No. 9, pp. 46-50).—A brief discussion is presented

of the field of immunization as at present understood with particular reference to

anthrax, blackleg, tetanus, and hog cholera.

Anaerobic bacteria in the intestines of cattle, J. Neubatjer (Arch. Wiss. u.

Prakt. Tierhettk., 31 (1905), No. 1-2, pp. 153-176).—The literature relating to this

subject is discussed in a critical manner in connection with a short bibliography.

The results of the author's experiments and study may be briefly stated as follows:

Anaerobic bacteria in the large and small intestines of cattle are rare. They occur

more frequently, however, in the large than in the small intestines. No bacidi or

spores of tetanus or malignant edema were found in the intestines. The vegetative

forms or spores of anaerobic bacteria taken up in the food are usually destroyed in

the stomach or duodenum.

The pathogenic action of parasites in the intestines, J. Guiart (Arch. Par.,

9 (1905), No. 2, pp. 175-1S6).—According to the author's investigations parasites

may cause harmful effects in 3 ways: By irritating the end organs of the intestinal

nerves, by secreting the toxins which destroy the red corpuscles and hemoglobin,

and by producing ulcerations of the intestinal mucous surfaces thus giving opportu-

nity for infection with pathogenic bacteria.

An infectious pneumonia of rabbits and its control by means of an anti-

serum, H. J. Sudmersen (Centbl. Bald, [etc.'], 1. Alt., Orig., 38 (1905), No. 3, pp. 343,

344).—From cases of pneumonia in rabbits the author isolated a bacillus which evi-

dently belongs to thecoli group and which develops a very active toxin in cultures of

bouillon. The organism may be destroyed by subjection to a temperature of 60° C.

for 10 minutes. It was found that cultures thus destroyed exercised a decided vac-

cinating action when injected into rabbits. After repeated injections with dead

cultures the blood of rabbits contained pronounced agglutinating and bactericidal

properties sufficient to immunize the animal.

Furonculine, G. Mitrowitsch (Berlin. Tierdrztl. Wchnschr., 1905, No. 5, pp.

77-80).—Furonculine is a name given to a form of beer yeast used in the treatment

of animal diseases on account of its supposed antiseptic properties. It is recom-

mended that it be administered by way of the mouth.

The author describes the powder form in which the material is ordinarily sold,

and reports upon culture experiments made with this material. A number of bacilli

and streptococci were obtained from this substance and the material proved to be

pathogenic for mice and rabbits after administration by the intraperitoneal or subcuta-

neous methods. The author states that in his practice a number of cases of animal

diseases have occurred in which he tried furonculine without any satisfactory results.

The remedy appeared to have no beneficial effect in the treatment of rabbits arti-

ficially inoculated with streptococci, and among 26 horses treated for contagious

coryza one died of pyemia, while the majority of the rest had to be treated by sur-

gical operation.

Investigations concerning lysoform, B. Promnitz (Fortschr. Vet. Hyg.,2 (1905),

Nn. 11, pp. 281-295).—The appearance and chemical composition of lysoform are

described in considerable detail, together with notes on its bactericidal properties

toward various pathogenic organisms, including anthrax spores and the organisms of

malignant edema, blackleg, hog cholera, and fowl cholera.
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In order to gain information regarding the toxic properties of lysoform the author

conducted experiments on rabbits, dogs, cats, horses, cattle, sheep, and chickens.

In these investigations the subcutaneous, intravenous, and intraperitoneal methods

were avoided. Lysoform was given by way of the mouth. As a result of the

author's exp iriments it is concluded that lysoform is the least poisonous of the ordi-

nary disinfectants. It appears to satisfy the ordinary veterinary requirements for an

antiseptic Bubstance, and is more effective as a <1 lorizer than the majorit} of simi-

lar disinfectants. Lvsoform appears to be particularly adapted for use in veterinary

obstetric practice and in the treatment of weak animals.

Crude oil as a disinfectant, F.
(

'. Quereai Demeter, 3 \ 1905), No. i. pp.

fig.
/).—A method i- described by which crude <>\\ may In- used in burning the

carcasses of animals dead of anthrax and simultaneously disinfecting the ground

immediately around the carcass.

The biology of tubercle bacilli of low virulence. .1. Bartel and 1; -

[Centbl. Bakt. [etc.'], I. AH., Orig.,
,
Nos. ?, pp. 154-168; 3, pp. 264 271; ',.

pp. ::.' -'.n.') .—The authors briefly review the literature relating to this subject, and

cite some of the more important referem

During the experiments reported in the paper various races of tubercle bacilli of

different origin were utilized and inoculation experiments were made with various

laboratory animals. Detailed notes are given on the technique of the author-' experi-

ments. As a result of the authors' investigations it appear- thai in general the mul-

tiplication of tubercle bacilli post-mortem in tissues specifically altered by the bacilli

probably takes place in the absence of other micro-organisms and under favorable

temp, rature conditions, although this is not a matter of certainty.

It was possible to observe various morphological alteration- in tin- tubercle bacilli,

Buch as segmentation, granular disintegration, branching, and other changes of form.

Dead tubercle bacilli which wore low in virulence when encapsulated in organs spe-

cifically affected by the bacilli are not able to cause specific alterations or general

infection in inoculated animals.

Immunization of cattle against tuberculosis and serum experiments with

this disease, Libbertz and Ruppel ( Deut. Med. Wchnschr., 11 (1005), Nos. 4, />/> 189-

/.;/; 5, pp. 182-184)-—A test was made of a method of immunization recommended

by Friedmann in using tubercle bacilli obtained from turtles. During these ex]

ments the authors treated •"> cattle with tubercle bacilli from turtles and subsequently

examined the serum of the treated animals.

As a resull of the test tin- authors conclude that Friedmann' s cultures are not with-

out danger for warm-blooded animals. It appears that they produce serious intoxi-

cation ami organic changes which may cause death without the development of true

tuberculosis. Intravenous injections of Friedmanu's culture- are not capable of pro-

tecting warm-bl led animals from later infection with tuberculosis. The injections

of these cultures do not produce immune bodies in warm-blooded animals.

Immunization against tuberculosis by means of tubercle bacilli from tur-

tles, F. Y. Friedmann {Devt. Med. Wchnschr., 81 [1905), No. 5, pp. 184-186) .—This
article is of a controversial nature and was written in reply to a criticism by Libbertz

and Ruppel.

According to the author's experiments, guinea pigs may be successfully immunized

against tuberculosis by previous treatment with tubercle bacilli from turtles. The

control animals died within 3 weeks of generalised tuberculosis, while immunized

animal- were found to be quite free from the disease when killed and examined 70

days after inoculation. It is denied that the cultures of tuheivle bacilli from turtles

exercise any pronounced harmful action upon cattle. ( attic treated with such cul-

tures acquire a rather pronounced immunity, which can be further intensified by

inoculation with bovine tubercle bacilli.
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A case of abortion and puerperal collapse due to tuberculosis, G. Cerami-

cola (Gior. R. Sue ed. Accad. Vet. TtaL, 54 (1905), No. 10, pp. 217-224).—-The case

observed bythe author occurred in a cow and was described in detail with particular

reference to the pathological anatomy and distribution of the lesions. It appeared

to be a case of primary uterine tuberculosis and led to the involvement of the uterus

to such an extent that abortion took place.

Reaction to tuberculin, II. Vallee (Rev. Gin. Med. Vet., 5 {1905), No. 64, pp.

305-310)

.

—This article is of a controversial nature and in it the author seeks to defend

his position against the criticism of Arloing.

The author has conducted a number of experiments for the purpose of determining

the length of time which ordinarily elapses after tuberculin injection before reaction

occurs for the first time and at subsequent tests. According to these experiments

the temperature reaction takes place much more promptly after the second or third

injection than after the first. The author recommends, therefore, that after the first

tuberculin injection the temperature readings be begun within 12 hours and con-

tinued for 6 to 9 hours. If the animal has been previously tested with tuberculin,

however, especially if the injection has been recently given, it is recommended that

the temperatures be taken within an hour or two after injection.

Fraud in connection with, tuberculin test, E. Thierry (Jour. Agr. Prat., n. ser.,

9 (1905), No. 2, pp. 44, 45).—This is a brief discussion of results recently obtained by

Nocard and especially by Vallee. On account of the fact that tuberculous animals

react very quickly to a second tuberculin test it is recommended that large dbses of

tuberculin be given in suspicious cases and that the temperatures be taken within 2

or 3 hours after inoculation.

Experience with a method for demonstrating- anthrax, A. Marxer {Ztschr.

Fleisch u. Milchhyg., 15 (1905), No. 5, pp. 129-136).—The author finds as a result of

numerous experiments that the best method for securing spores in anthrax bacilli,

and for preserving and shipping material containing such bacilli, is by the use of

rods of plaster of Paris. This material may be formed into rods by small wires as a

basis and may be of convenient length for enclosing in test tubes. Experiments

with this method indicate that sporulation takes place very rapidly upon the plaster

of Paris rods.

Pyrosoma diseases of cattle, J. W. Schutz (Arch. Wiss. u. Prakt. Tierheilk., 31

( 1905) , No. 3, pp. 317-329)

.

—An account is given of various diseases of cattle due to

forms of pyrosoma. Particular attention is devoted in the article to Texas fever,

hemoglobinuria of cattle in Germany. African coast fever, and Trans-Caucasian pyro-

plasmosis. Hemoglobinuria in Germany appears to be identical with Texas fever.

Eradication of African coast fever (Rhodesian Agr. Jour., 2 (1905), No. 4, pp-

127-129).—It seems to be established that cattle which have recovered from the

disease do not permanently remain a source of infection. In order, therefore, to free

an area from African coast fever it is recommended that no susceptible cattle be

introduced into the area until 12 months after the last case known to have occurred

on the ground in question. Calves from immune cows should 1 >e isolated for a period

of 12 months before being allowed with susceptible cattle.

The Texas fever cattle tick situation, H. A. Morgan (Louisiana Stas. Bui. 82,

2. ser., pp. 15).—Previously noted from another source (E. S. R., 17, p. 189).

Preventive vaccine for heartwater,D. Hutcheon (Agr. Jour. Cape Good Hopr,

26 (
19ti.',), No. 5, pp. 647, 648).—The vaccine method of Dr. Purvis for the prevention

of heartwater was tested on 40 sheep, with 10 control sheep. Of the inoculated

sheep 27.5 per cent became sick, while of the controls 60 per cent were affected.

Pathogenesis and etiology of chronic hematuria in cattle, E. Lienadx (Aim.

Med. Vet., 54 (1905), No. 4, PP- 185-198, Jigs. 3).—Chronic hematuria in cattle may
be due to various causes which operate as irritants upon the kidneys. Cases may be

due to infestation with parasitic worms, to neomorph formations in the kidneys, and
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t<> other causes, but all such cases are readily distinguishable from hemal

result of Texas fever. The disease mosl frequently affects cattle in a badh
iehed condition, l>ut sometimes attacks fal cattle.

Broncho-pneumonia of cattle; its association with Bacillus boviseptn us,

P. I i. Woolley and W. Sorrel
I
[Philippine

]
Bur. Govt. Labs. [Pub. :.

. -This disease chiefly affects umii'j animals ami the Bympl B \ar\ co

ably. Detailed clinical notes are given on 9 such cases in which Barilla

was found. In the case- under discussion the organism in question was not the pri-

mary pathogenic agent. Where it occurs a- a primary infection thedi» ..-•

runs a more acute course. It appears thai />'. boi isepticus i- quite commonly found in

the respiratory tract of cattle in the Philippines.

Cattle complaint, Desmond (Jour. /></>!. Agr. So. Aust., 8 !!">'•
. No.

488, figs. ?). -Brief notes are presented on a disease of cattle which was nol at firsl

undersl 1 hut which is apparently due to poisoning from eating rabbits dee

with phosphorus. The Bymptoms and post-mortem lesions resemble those of phos-

phorus poisoning.

Infectious granular vaginitis and metritis of cattle, M. < i. di

Veeartsenijk., , No. /'./'/'• 159-179, fig. 1). A. historical statement is pr<

regarding the developmenl of knowledge concerning this disease, and the literature

of the subjeel is critically reviewed. The characteristic symptoms of thedisea

described with reference to makings differentia] <lia:_r no-is between it and similar

g. The micro-organism found in cases of this disease usually appears as a dip-

lococcua or streptococcus. Note- are given on the results obtained by the author ami

other investigators in applying antiseptic treatment. Considerabli - lay be

expected from the application of creolin, lysol, bacillol, lysoform, nitrate of wlver,

ichthargan, and other antiseptics in 1 to 2\ per cent solutions.

Mammitis in cows, A. Lanfranchi {Clin. Vet. [Milan], 28 (1905), No. /".

57).—A study of mammitis in cows led the author to the conclusion that in certain

cases this disease may he due to Micrococcus (elragenus septicusov M. tetragenus albus.

The symptoms ami pathological anatomy of the disease vary somewhat according to

the extent of infection and the micro-organism concerned in the case.

Specific arthritis of lambs (Jour. /.'</. Agr. [London], 11 1905 . No. 11,
.

6S0).—Tins disease is due to infection through the navel cord soon after birth. The
best method of prevention consists, in isolation of disease Lambs and a thorough

application of antiseptic methods about the sheep quarters.

Navel ill or specific arthritis of lambs (
/>'</. Agr. and Fisheries [London .

ISO, pp.8).—A brief account of the etiology, symptoms, treatment, and me
prevention of tins disease. Isolation of diseased lambs and disinfection of tin*

premises are recommended.
Results of further experiment with nodule disease of the intestines of

sheep. "Bare-lot" method of raising lambs, \Y. II. Dalrymple (Louisiana

stns. Hiil. 88, S. 8< /•., /v. 16, figs. / ).—Lambs were allowed to run with the ewes in bare

lots from w hich all vegetation had been removed. The ewes w ere f< «1 by the Boiling

method. The lambs were kept with the ewes till they were ready to he i<<\ f< r

market. Water was supplied in a wooden trough.

Ill the ex pel-ill lent 9 ewes and 6 lainhs were placed in One bare lot. Only 3 of the

lambs became infested, and these so slightly thai the lambs did not loose flesh or

condition. The greatest numberof (Esophagostoma columbianum found in any lamb

Was •"-. All of the '.» ewe- were infested with the worm- at the beginning of tl

It i- concluded, therefore, that it is possible by the bare-lot method to raisethe lambs

of ewes affected with nodule disease of the intestines without serious danger of infesta-

tion. The method i- so -imple that it may he used successfully by the average sheep

man. It may be well, however, to use some effective vermifuge in connection with

the bare-lot method.
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Liver rot or fluke, A. A. Brown (Jour. Dept. Agr. Victoria, 3 (190.5), No. 1, pp.

41-47, pis. 8).—The appearance and life history of Distomum hepaticum and 1). lanceo-

latum are described. Notes are given on the symptoms of liver rot, the pathological

lesions, and methods of treatment. In order to keep down the development of

snails, in which the early stages of tin- fluke worm are found, the use of lime and salt

on wet grass lands is recommended. Tonics may be of some assistance in improving

the condition of infested sheep, but little hope can be entertained of satisfactory

results from medicinal treatment of this disease.

Fluke or slak in the liver of sheep, -D. Hutcheon {Agr. Jour. Cape Good Hope,

26 (1905), No. 1, pp. 33-48, pi. 1, figs. 17).—The nature of this disease is discussed

and notes are given on the life history of the fluke worm in its different hosts.

Although there is no known effective treatment for liver fluke a change to uninfested

pastures and attention to the nutrition and general health of the animals may have

a favorable influence in a considerable percentage of cases. A brief account is given

of the symptoms and post-mortem appearances of the disease.

Lungworm in sheep (Agr. Jour. Cape Good Hope, 26 (1905), No. 5, pp. 666-669).—
The symptoms and post-mortem appearances of this disease are briefly described.

A sheep raiser obtained excellent results from the use of McDougall's dip diluted at

the rate of 1 to 60 and in doses of 3 tablespoon fuls. Isolation of affected animals is

recommended, together with a supply of pure drinking water. Formulas are also

1 (resented for the preparation of a number of remedies to be used in the stomach and

as intratracheal injections.

Contagious abortion in sheep and goats, E. Thierry (Jour. Agr. Prat., n. ser., 9

(1905), No. 10, pp. 304, 305).—The symptoms of this disease are briefly described

and notes are given on the usual means by which it becomes distributed and also on

the means of controlling it.

The characterization of the hog- cholera group of bacilli, H. Smidt
(
Centbl.

Bakt. [etc.], 1. AbL, Grig., 38 (1905), No. 1, pp. 24-30).—A study was made of the

bacilli of paratyphoid, mouse typhus, and hog cholera bacilli.

As a result of the author's investigations it appears to be impossible in individual

cases to distinguish between these organisms either in respect to their morphology,

cultural characters, agglutinating power, or pathogenic action. It was not possible

to determine to wThat extent heredity in different races of bacilli modified the results

obtained. The author is not prepared to state definitely the connection between hog

cholera and paratyphoid of man, but believes that the subject i^ wort h y of more study.

The problem of swine plague, Schmidt and R. Ostertag (Berlin. Tieriirztl.

}]
r

dtnschr., 1905, No. 13, pp. 231-236).—These articles are of a controversial nature

and relate to the governmental measures which should be taken for the control of

swine plague. It appears that in order that such regulations should be effective they

must be established on a uniform basis throughout the German Empire.

Serum, therapy and serum vaccination against swine erysipelas according

to the method of Leclainche, A. de Mestral (Jour. Soc. Agr. Suisse Romande, 46

(1905), No. 2, pp. 59-63).—The method proposed by Leclainche, when applied to

healthy animals, is said to be absolutely harmless. It is not certain, however,

whether pure serum may be injected witli safety. The method of Leclainche is con-

sidered very effective in the control of swine erysipelas.

Vaccination for swine erysipelas and consequent complication with swine

plague, Glage (Fortschr. Vet. Hyg., 2 (1905), No. 12, pp. 305-319; 3 (1905), No. 1,

pp. 3-11).—According to the author's experience vaccination for swine erysipelas in

animals which are affected with swine plague may be followed with serious conse-

quences. It appears necessary, therefore, to make a careful diagnosis of the disease

in order to be sure that swine plague is not present before applying the vaccination

treatment.
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An improved medium for cultivating1 Trypanosoma brucei, W. .1. \| \, mm
(Ay. Mich. Acad ScL, 6 \ 1904), />/>. 173-178).—Up to the presenl time 1 1 \ successful

culture trials have been made with this organism. Numerous changes had

made in the nutrient media before one was obtained in which the organism could be

successfully cultivated. It appears thai '/'. brucei requires a blood agar medium in

the ratio of 2: 1. Meat extractives musl be presenl in considerable quantity. Com-
mon salt is nol harmful when presenl in a nol greater proportion than 5gm. per liter.

A detailed account i- given of the method of preparing the nutrient im diuin.

The trypanosome problem, II. Ziemann [Cenlbl. Bakt. {etc.'], i. Abt., Orig., 88

{190')), Xos. ••', pp. 307-314; /'. pp. 429-447).- -Descriptive and biological notes are

given on various trypanosomes which affect domesticated and laboratory animals.

The author discusses also the pathogenic action of various trypanosomes for sheep,

goats, cattle, and horses.

Dourine, I". s. \V. Baldre^ {Jour. Compar. Path, and Ther., 18 i 1905), No. /, pp.
i . /, Jigs. // 1.—The nomenclature, history, etiology, and symptoms of thisdiseas<

briefly outlined, with notes on the systematic position of the bl I parasite. The
incubation period after artificial inoculation is said to be from 7 to LO days, and after

natural infection from 12 to 20 days. Brief directions are given regarding suitable

methods of studying the blond parasite in the la 1 'oratory. The author discusses also

the preventive measures which arc necessary in controlling the disi

The virulence of a pasteurella in a horse affected with anasarca, Coquot
(Bui s,,,-. Cent. Med. IV/.. 82 (1905), No. 6,pp. 126-129).—The symptoms and patho-

logical anatomy of a case of ana-ana in a hors< are described in considerable detail.

A pasteurella was isolated from this case which proved to be pathogenic for guinea

pigs, producing lesions similar to those of hemorrhagic septicemia.

Botryomycosis in horses, P. Cum ssee Rev. Gen. Med. Vei . No. 56, pp.

{35, Jigs. 4)-— N<»tes are given on the clinical symptoms and pathological anatomy

of this disease. According to the author's investigations it appears that botryo-

myces is made up of masses of botryococci which arc eliminated during the pi

of suppuration. The tumors which are characteristic of this disease are diffuse and

resemble in many respects those of actinomycosis, although more fibrous.

Subcutaneous botryomycosis in the horse, Bidault (Rev. Gen. Med. Vtt.,

905 i, No. 50, pp. 68-71 >.—The lesions which occurred during the progress of this

disease are described inconsiderable detail. A bacteriological study was made of

material obtained from cases of the disease. Cultures were made on bouillon, gela-

tine, potatoes, carrots, etc. The culture.-, as a rule, exhibit a white color and contain

organisms resembling staphylococcus.

Transmission of glanders by a reacting horse apparently healthy, and
reinfection of ceased reactors, A. Conte | Rev. Gin. Mid. Vet, . pp.

199-203).—A brief report is made on a case which demonstrates the possibility of

the transmission of glanders by means of horses which show no clinical evidence of

the disease bul w hich merely react to mallein. It was also found, in making i

vations on 'l horses which thus became infected, that the disease may recur after an

apparent recovery and after the animal- have failed to react to mallein.

The sanitary control of glanders, V. Galtier [Jour. Med. VH. ei Zootech., 56

(1905), Mar., pp. 129-138).— [n controlling glanders it is considered necessary that

all cases or suspected cases of glanders be immediately reported, and that the dis-

eased animals be destroyed and proper measures taken for quarantining exposed

animals and protecting healthy animals from infection with the disease.

Biliary fever in the horse, A. Edington i ./""/. Compar. Path. "»</ Tin,-., is

(1905 i, No. 1, pp. 35-40).—This disease was studied in ('ape Colony in cases of spon-

taneous origin and after artificial inoculation. The disease can be readily trans-

mitted by the latter method. Animals which come from the coasl region appear to

be somewhat refractory. In a series of 50 horses upon which inoculation experi-
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mentswere made, 16 proved insusceptible, 27 developed fever and were subsequently

insusceptible, while 2 showed no fever even after the second inoculation. The
author believes that one attack renders the animal immune.

The so-called maxillary disease of horses and mules in Kamerun, H.

Ziemann (Arch. Wiss. u. Prakt Tierheilk., 31 ( 1905 ), No. 8, pp. 300-311, figs. J).—This
disease is described in great detail. The temperature of affected animals appeared

not to he greatly affected. In most cases the result was fatal after the disease had

run a course of from 4 to 12 months. The most pronounced lesion was in the max-

illary hones and soft tissues of the face. The etiology of the disease was not defi-

nitely determined. From unsatisfactory inoculation experiments it appeared that

if the disease was of a bacterial nature the incubation period was of about 50 days.

Tetanus and antitetanic serum, W. II. Dalrymple ( Vet. liec, 17 (1905), Xo.

867, pp. 513-516).—A record is given of 9 cases of tetanus in horses treated by the

author, with recovery in 7 cases, and a similar recovery of 15 out of 28 cases which

occurred in the practice of a colleague of the author. It is argued that since the

difficulty of obtaining perfect asepsis in deep wounds is very great, the desirability

of using antitetanic serum is sufficiently apparent.

The virulence of the blood in rabid animals, A. Marie (Compt. Rend. Sue.

Biol. [Paris], 58 (1905), No. 12, pp. 544, 545).—Mice inoculated hypodermically with

the defibrinated blood of rabid guinea pigs and a rabbit inoculated in the brain with

the Mood serum of another rabbit which had died of rabies developed rabies in a

virulent form. These positive results from inoculation are supposed to indicate the

presence of virus in the blood.

Is rabies hereditary? D. Konradi (Centbl. Bakt. [efe.], 1- Abt., Orig., 38 (1905),

No. 1, pp. 60-66).—Attention is called briefly to results thus far obtained in a study

of the hereditary transmission of various infectious diseases. This question was

tested by the author with regard to rabies, the experimental animals being rabbits

and guinea pigs. It appears from these experiments that rabies virus may be trans-

mitted from the mother to the fetus, but that the virus becomes somewhat attenuated

during this transmission. It is recommended that in such experiments both rabbits

and guinea pigs be used, and that observations be extended over a period of about

1 2 years.

RURAL ENGINEERING.

Report of irrigation and drainag/e investigations, 1904, E. Mead ( U. S.

Dept. Agr., Office Expt. Stas. Rpt. 1904, pp- 425-472, pis. 5, figs. 5).—A leading feature

of the irrigation work from the beginning has been the measurement of the quanti-

ties of water used in irrigation. This has served to bring to the attention of water

users the possibility of extending their irrigated area by economy in the use of water.

One canal in California diverts sufficient water to cover the land irrigated to a

depth of more than 13 ft,, while the water diverted by another would cover the land

irrigated to a depth of less than 2 ft. The first season's measurements on the Sunny-

side Canal in Washington showed sufficient water to cover the land to a depth of

10 ft., while the measurements in 1904 showed a reduction to 6 ft., and there is

thought to be still room for great improvement.

In 1904 these measurements were supplemented by experiments on the water

requirements of crops, the application of water at different stages in the growth of

the crops, to determine the influence on the yield and quality of the product, and

means of checking the loss of water from the fields. Taking the quantity of water

evaporated under surface flooding as a basis, applying water in shallow furrows made
a saving of 13 per cent and in deep furrows a saving of 25 per cent.

As to the adaptability of different methods of irrigation, checking was found

advantageous for light sandy soils wrhich are approximately level. With this method
an irrigator can handle a large volume of water, reducing the cost of applying water

to a minimum. It requires, however, much preliminary preparation in making
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levees and in leveling. Flooding was found best adapted to irrigation of -rain- and
grasses. It requires little preliminary preparation, buj large am. Mint- of labor in

applying the water to the fields. Furrow irrigation is nsed for orchards and culti-

vated crops. The losses of water by evaporation are smaller, and .-mall streams can
be used to better advantage than under the other methods.

The data collected regarding cosl of preparing land for irrigation show thai the
removing of Bagebrush, leveling and smoothing the land, and the construction of

lateral- varies from $3.50 to $35 per acre.

A large pari of thearid region can not be supplied with water from streams, and
during 1904 the possibilities of suppl} ing this Bection by mean- of pumps was in

gated. The average cosl of windmills per acre irrigated was found bo be ml*, mid the
annual cosl of maintenance, $2.35 per acre. Computing interesl on the investment
at 7 per cenl and depreciation at in per cent, the annual cosl for windmill irrigation

amounts to an average of $9. i'» per acre Tins is a heavy charge, and when consid-

erable areas are to be irrigated some other kind of power will be found cheaper.

Information was collected from a large number of localities as to the cosl of pump-
ing plants and of their operation. The plants examined showed the following av<

fuel cost per acre-foot of water raised l ft. for the pumps of different sizes: All sizes,

3 cents; less than I cu. ft. per second, 9.4 cents; I and less than 5 cu. ft. per secom
cents; 5 and less than 10, 2.5 cent-; lo or more, 2.3 cents. This brings out the great

economy in fuel cosl of using large plant-. The saving in cosl of attendance i- even

greater than in fuel. Laboratory tests of typical pumps showed the greal importance

of having the pump proportioned t«> the work to be done. Each pump works most

efficiently al a particular speed and with a fixed lift, and these matters Bhould be

taken into consideration when the pump is purchased.

Measurements of the water used in rice irrigation, carried on for 4 year-. Bhowed a

tendency to use less water. It was found that when water is maintain* (1 at too greal

a depth on the rice tields the soil ia not sufficiently warmed to produce the besl

results. I hiring low water in the streams along the Gulf Coast,',sal1 water sometimes

sets in from the < rulf and it was feared that the use of this water might, in addition

to injuring the crop to which it was applied, permanently injure the land, but so far

no such permanent injury has taken place. The rains of winter and the irrigation

with fresh water have washed out the salt, leaving the land in g 1 condition.

The drainage work summarized in this report includes the drainage of the land-

injured l>y seepage water and alkali in the arid region, the drainage of larg

bottom land through the Middle West* the protection of river-bottom lands by l<

and the drainage of lands within the levees, the drainage of farm lands, and the pro-

tection of hillsides from erosion by the use of underground drain-.

The most serious defect- in levees for protecting the bottom lands are found to be

insufficient preparation of the land on which the levees are to rest, thus allowing

water t<> seep under the levees; and insufficient care in maintaining the levees

that when tl Is come weak places are found.

A list of the publications issued during the year l!»04 is given.

Disposal of household wastes at summer resorts, encampments, and farm
houses. Pure water supply and other sanitary conditions, R. lnniiii:

Y. //. Sanit. Bui., 1905, July, Sup., pp. .'•-',
figs. 8).—Tins paper, prepared for the

New Hampshire state Board of Health, treats this subject with reference to a pun-

water supply and other sanitary condition.-.

It deals with intolerable means of disposal; methods and appliance- for disposal

of wastes, including fecal matter, kitchen and chandler slops, and other liquid Bewage

and garbage; the construction of wells and their protection from contamination.

The septic tank method of Bewage disposal receive- special attention. Farm<

Bulletin 4:; of this Department is one of the principal sources from which the paper

i- compiled.
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Better roads for Missouri (Mo. Bd. Agr. Mo. Bui . 5
(
1905, I

No. &, pp. 30, figs. 10).—

A fourth revised edition of this bulletin, dealing mainly with road dragging by the

King method (E. S. R., 15, p. 415).

Industrial and agricultural development in Europe and America, A. Chat-

terton (Madras: Rev. Dept., 1905, pp. 36).—This report to the Madras Government

contains the information bearing on various lines of agriculture, obtained during an

extended trip through Europe and the United States.

Much statistical matter is given on the extent of irrigation, the cost and value of

water obtained by pumping for irrigation, the use of electric power and of gasoline

and steam for pumping, the size and location of wells, the use of centrifugal pumps,

the use of the windmill, and the development of power for general farm purposes.

Hydraulic engines at the U. S. Naval coaling- station, Bradford, R. I.

{Engl it. News, 54 {1905), No. 5, pp. 127, 128, Jig*. 2).—This is an illustrated descrip-

tion of a pair of unusually large hydraulic rams recently built, which show a very

high efficiency according to the following results of tests made by engineers of the

Navy Department:

No.l,
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natmv at the Rhode [sland College, including de stration work and cooperative

Jperiments, the service of traveling lecturers, and the nature study and school gar-

den work. The reporl also contains an article on Some Special Phases of the Exten-

sion Work, by 1' W". Card; one on The Poultry Library, a discussion of literature

Baring on poultry culture, by Cooper Curtice, and Notes on Correspondence, by

II. .1. Wheeler.

Agriculture at Purdue University, W. E. Stone (Indiana Sta. /•'"/. 107, pp.

E—A description of tin- facilities for teaching agriculture at Purdue University i-

Ken, together with Byllabi of the four-year course, the two-year course and several

ecial courses; brief notes regarding farmers' institutes and reading circles, and a

brief account of the agricultural investigations conducted by the experiment station.

County schools of agriculture in Wisconsin, K. <

'. Daa -
5 /'-/</. Agr.,

aijir, E.rpt.Stas. Rpt. 1904, VP- ,;; ; 686, pis. 4)-—The author describes the equipment

I the county schools of agriculture located at Menomonie and Wausau, Wis., and

scusses the character and nictli.nl- of instruction, the attitude of students, and the

popular and correlative work of the schools.

Elements of agriculture, .1. II. Shepperd and .!.
(

'. McDowei i. St. /'""/. Minn.:

Webb Pub. Co. [1905], pp. ?54,figs. 79). -This text-book of elementary agriculture

L prepared especially for the common schools of North Dakota in which agricul-

ture i> now a required subject of instruction.

The arrangemenl of topics in the text-book is somewhat unusual, but this seemed

to be necessary in order that the course of study mighl follow the seasons, the work

on farm crops coming in the tall, that on domestic animal- in the winter, and that

on soils and the beautifying of home and school grounds in tin- spring. In addition

the work mentioned above there are chapters on weeds, injurious insects, birds,

fruit culture, the care of farm machinery, mad-, corn-growing contest, and legal

eights. Numerous exercises tor the illumination of the differenl subjects arc

outlined.

Course of study for the common and graded schools of North Dakota

fetsmarcjt, .V. Dak.: Dept. Pub. Tnstr., 1904, VP- I76,figs. 17).—Among the subjects

outlined in this course of study arc nature study and agriculture. The nature study

w.»rk extends over the firsl 6 years of the common school course and has a decided

agricultural trend, especially in the fifth and sixth years. The work in elementary

agriculture is intended for the seventh yearand includes studies of farm crops, weeds,

plant diseases, injurious am! beneficial insects. Live stock, dairying, the improve-

ment of 1 leand school grounds, the garden, birds, forestry, road-, and Boils.

Program of studies for the common schools of New Hampshire
I
Concord,

K //..• Dept. I'»i>. Tnstr., 1905, pp. 151 (.—This pro-ram of studies was prepared under

the direction of the State superintendent of public instruction, and contains outlines

and detailed instructions for presenting the various subjects of instruction. Among

tin-,- subjects are nature study and agriculture.

The nature study program extends over 1 year-, and includes a discussion oi

lethods and detailed suggestions for conducting the work by years and months,

ementary agriculture is to be taughl in the grammar school fifth to eighth year-,

inclu-ive .'and is outlined by year- and school terms. The first year i- devoted to

soils, their composition, formation, cultivation, exhaustion, improvement, etc.; the

sc-.ond year to plant production, including propagation, cultivation, enemies, dis-

tes, etc., of the principal fruits, forest tree-, farm crops* garden vegetables, and

ornamental used in decorating home grounds.

The third year farm animals and poultry are taken up; and the fourth year tarn,

manufacture and domestic economy. Kami manufacturers include milk, sugar,

dried and canned fruits and vegetables, soap, honey, etc.; and domestic economy the

care and handling of milk in the home, sewing, canning and preserving fruits, wash-

tog delicate-colored goods, cooking, home sanitation, and other related subj<
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Nature-study lessons for primary grades, Lida B. McMueray, with an
introduction by C. A. McMurray {New York: The Macmillan Co., 1905, pp. 191).—

This is a teachers' manual, consisting of a series of nature-study lessons which were

worked out by the author in the class room and in outdoor excursions with children.

The book is divided into two parts— (1) animal life, containing lessons on pets,

domestic animals and fowls and common birds and insects, and (2) plant life, with

lessons on flowers, trees, buds, leaves, and fruit. The lessons consist of stories

intended to arouse an interest in plant and animal life on the part of the children,

and suggestive questions for the teacher.

The author holds that "a teacher in nature study must know how to live happily

and companionably with children among the birds, flowers, insects, and trees,'' and

"how to enjoy an excursion with children." Furthermore, "one must learn to

concentrate the children's thoughts along given lines, for a mere chasing after chance

birds and butterflies will not answer. Having awakened the attention and interest

of children in certain lines, it is necessary to lead on to more definite observations,

and. sooner or later, to get from the children a clear statement of facts."

MISCELLANEOUS.

Annual report of the Office of Experiment Stations, 1904 ( U. S. Dept. Agr.,

Office Expt. Stas. Rpt. 190//, pp. 724, pis. 42, figs. 11).—This contains the usual report

on the work and expenditures of the agricultural experiment stations in the United

States; annual reports of the experiment stations in Alaska, Hawaii, and Porto Rico;

reviews of irrigation and nutrition investigations, and several other articles abstracted

elsewhere in this issue.

Included in the report on the work and expenditures of the stations are statisti-

cal summaries; brief reports of nutrition and irrigation investigations; a summarized
account of the meeting of the Association of American Agricultural Colleges and

Experiment Stations; a review of the work of this Office; a report on the governing

board, station staff, general outlook, lines of work, income, and publications of each

experiment station; a list of station publications received by this Office during 1904;

federal legislation, regulations, and rulings affecting agricultural colleges and experi-

ment stations, etc.

Seventeenth Annual Report of Louisiana Stations, 1904 {Louisiana Stas.

Rpt. 1904, pp. 16).—This contains statements on the condition of crops at the Loui-

siana stations, outlines of work conducted during the year, organization lists, and a

financial statement for the fiscal year ended June 30, 1904.

The work at the substations, L. R. Taft and C. D. Smith {Michigan Sta. Bui.

226, pp. 149-164, figs. 6).—This is a review of the reports of the South Haven and

Upper Peninsula substations for 1903 and 1904, published as Special Bulletins 27, 28,

30, and 31 of the station (E. S. R., 16, pp. 250, 260, 261; 17, pp. 22, 35, 37).

Annual Report of New Jersey Stations, 1904
( New Jersey Stas. Rpt. 1904, pp.

X IX'-\-652).—This includes the organization lists of the stations; a financial state-

ment of the State station for the year ended October 31, 1904, and of the college sta-

tion for the fiscal year ended June 30, 1904; a report of the director reviewing the

different lines of station work; and reports of the chemists, soil chemist and bacteri-

ologist, horticulturist, dairy husbandman, biologist, botanist, and entomologist, ab-

stracted elsewhere. Included in the report of the chemists are reprints of Bulletins

175 of the station on concentrated feeding stuffs (E. S. R., 16, p. 394), and 183 on

agricultural lime (E. S. R.j 17, p. 18).

Experiment Station Work, XXX (U. S. Dept. Agr., Farmers' Bui. 227, pp. 32,

figs. 2).—This number contains articles on the following subjects: Top-dressing grass

land, extension of the corn-growing area, culture of peanuts for forage, winterkilling

of fruit trees, cranberry culture, lime-sulphur-salt wash, destroying prairie dogs,

clean milk, and construction and ventilation of poultry houses.



NOTES.

Florida University and Station.— 1\ II. Rolfs, al presenl in charge of the Subtropical

Laboratory of thin Department at Miami, and formerly connected with the university

and station, ban been elected director of the station. He will also succeed I'. M. Ro

resigned, as horticulturist in the university and station. He will enter upon his duties

feme time in January.

Kansas College and Station.—The contracts have been le1 for the new Horticultural

Hall, appropriation for which was made by the last legislature. The basement and

li,.., door will be used by the horticultural department and the second floor by the

botanical department. The building will cosl sum. thin- over $35,000, and new

greenhouses costing 810,000 will be constructed later. The contract calls for the

Completion of the building by September 1. 1906.

Maine University and Station.—(i. E. Tower, who was erroneously mentioned in a

previous issue as professor of chemistry, is in charge of the department <
f forestn in

the university. The station is just completing the erection of an incubator ho

The building is one story, with basement, andis31 ft. square. The high, well-lighted

basement will be u>v<\ for an incubator room, and the upper story and attic as a '•

tent for the poultryman.

Maryland Station.—C. \V. Nash, a graduate of the Iowa State College in the class

[905, has succeeded E. P.- Walls, resigned, as assistant agronomist.

Massachusetts College and Station.—The large college barn erected in 1893 was

totally destroyed by fire on the night of November L6, together with the greater part

of its" contents. The latter included about 300 tons of hay. a large amount of silage,

a carload of grain feed. 600 bu. of potatoes, large quantities of other root crops, and

several thousand dollars worth of farm implement- and machinery, among which

was the apparatus used in the dairy school. This was entirely destroy* d. < lonsid-

erable live stock, including about 20 head of young cattle, 3 cows, 4 bulls, a prize

ram, and nearly 60 head of swine, wasalsolost. The origin of the fire, which started

in the hay, is unknown, but there are said to be good grounds for believing it was

incendiary. The building was lighted by electricity, which was the only lighl used

about the building, but there were no electric wires in the part where the fire appar-

ently started.

The original cosl of the barn and its equipment was about $45,000, and thevalueol

the property destroyed is estimated at more than $15,000. The rooms for the dairy

School had been fitted up in recent yea.-, and the loss of machinery and apparatus

will seriously handicap that department. Arrangements have been mad.- to tit up

rooms in the basemenl of a dormitory building for the dairy school, which will open

in .January. A part of the live stork has been sold at auction owing to lack of

accommodations for it. The Stat.- had of late followed tin- plan of insuring it- own

property, so that a considerable part of the insurance formerly carried had been

allowed to laps.-. From the unexpired policies $17,229 will be allowed b\ the

insurance companies on the barn and its contents. The legislature will be asked for

an appropriation to rebuild the barn, probably using a more permanent styleoi con-

struction, such as icrete or eement throughout for the >tal>le-.

Rntgers College.— I >r. Austin Scott has resigned the presidency of the college,

owing to the condition of his health, but will retain the chair of history and political

science.

413
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Cornell University and Station.—A course of lectures on agricultural journalism will

be delivered at the college during the winter, probably at the time the short courses

are in session. R. C. Lawry has been appointed assistant in poultry husbandry.
The dairy department has leased the Sage creamery, situated about six miles north

of Ithaca, This was done to secure a continuous supply of milk for instruction and
experimental work in the winter. In the summer the place will be run as a skim-

ming station.

Oklahoma College and Station.—The contract has been let for the new agricultural

building, work upon which will be begun at once. The building will be 166 ft. long

by 76 ft, wide, and consist of a basement of full height and entirely above ground,
with two stories above and an attic. The basement, or first story, will be of white
limestone and the rest of red pressed brick. The general style will be colonial.

Mill construction will be followed, with the main partitions of brick and extending
from the basement to the roof. The building will be heated from a central heating
plant by indirect radiation, the flues being built into the walls. Provision will be
made for the work in animal husbandry, agronomy, farm mechanics, and agricultural

physics, of both the college and the station, and the agricultural chemistry work of

the station. There will be administrative offices for both the college and the station

officers, and in the basement will be located a large stock-judging room and rooms
for agricultural machinery. The cost of the building will be about $64,000, exclusive

of equipment.

Tennessee Station.—By an agreement between the station and a local poultry pub-
lishing company it has been possible to establish a poultry department in the station.

The station will furnish the necessary land and feed for the poultry, and the local

company will erect the buildings and give the services of an expert poultryman.
J. H. Sledd, editor and manager of The Industrious Hen, will be in charge of the
department and will also lecture on poultry in the short course at the university.

Adams Bill in Congress.—Hon. H. C. Adams reintroduced his bill for the increase

of the appropriation to the experiment stations on the opening day of Congress, and
it was referred to the Committee on Agriculture. As is generally known, the bill

provides for an increase of $5,000 the year that it becomes a law, and an additional

increase of §2,000 each year for rive years, making the ultimate appropriation under
the bill $15,000 in addition to the Hatch Fund.

Smith Agricultural School.—Reference has previously been made to this school, the
fund for which was bequeathed by Oliver Smith, of Hatfield, Mass., sixty years ago.

The original amount of the bequest was $30,000, which has increased until it now
amounts to over $300,000. The fund will become available December 22 of this

year, and in order to prepare for the establishment of the school the trustees have
purchased a tract of 93 acres of land near Northampton, Mass., at a cost of $19,450.

The provisions of the will are sufficiently liberal to allow the trustees to exercise
wide discretion in planning the school and mapping out its work. It is understood
that training in mechanic arts, as well as in agriculture, will be included.

The Royal Agricultural College.—The curriculum of the Royal Agricultural College,
at Cirencester, has recently been extended in two important particulars, according to

a note in Mark Lane Express. A twTo-year course of lectures and demonstrations in

poultry and poultry keeping has been provided. The lectures will cover the whole
field of scientific poultry farming, and the students as they become qualified will

have charge of the fowls, incubators, etc., under supervision. There will be an
examination for certificates at the end of the course. The other departure is the estab-
lishment of "postgraduate dairy classes." Students who have taken the college
diploma will have the opportunity of attending the vacation dairy classes without
payment of any fee, i. e., during three weeks in the spring vacation and four weeks
in the summer vacation. Students attending these classes will be expected to per-
form the manual operations of butter and cheese making, under supervision, and to
qualify by examination for the special certificate of the college in dairying.



NOTES. 4 If)

Agricultural Education in Roumania.—The institutions giving instruction
i

culture in Roumania, according to an article in Mitteilungen der Deidschen Landwirt-

Khqfts-Gesellschaft, for October 28, L905, are mostly included under I heads:
I

I

ejementary agricultural schools offering 2-year courses, 2 6 secondary agricultural

schools offering 3-year courses, 3 2 model State farms, and (4 the Central Agri-

cultural School, near Bukharest, which stands at the head of the system. The pres-

ent attendance at thet lentral Agricultural School is L66. The course of study includes

instruction in animal industry, sericulture, and apiculture, and extends over I years,

I', years of which are Bpent on the model State farms, located respectively al Laza
ami St ik I ina. There are also Bpecial schools for instruction in dairying, horticulture,

mulberry growing, phylloxera extermination, and domestic science, the lattei

nected with the secondary school at Armasesti.

Experiment Farms in Natal.—The principal experiment farm in Natal is the < lentral

Experiment Farm, established in 1902, at ( ledara, 8^ miles aorthwesl of Pietermaritz-

1 hi iv. This farm contains 3,614 acres, upon which 1,493 experiment plats havi

in operation during the past year. There have also been 1.174 variety tests of field

crops, and 140 acres devoted to ex peri mental orchards. A dairy herd is being devel-

oped, and it is proposed to establish schools of agriculture on the farm for both \ . hiiilt

men and young women.
At Winkle Spruit a 500-acre farm was acquired in 1904, and has been devoted to

special problems relating to coast agriculture and the cultivation and preparation of

semitropical products, especially sugar cane and cotton. A farm of 59 acres at the

W'eeneii Irrigation Settlement, and another at Stanger, on the North Coast, have

been started this year.

International Institute of Agriculture.—In an article in the current number of the

Fortnighily Review,, noted through Nature, the Marchese Raffaele Cappelli sketches

the growth of the ideas which led to the recent international conference on agricul-

ture, held at Rome last spring. lie enumerates also the advantages likely to accrue

from the International Institute of Agriculture created on that occasion. "At the

close of the conference referred to, a protocol was signed by the representatives of

all the governments of the world

—

with the exception of some minor ones— favoring

the establishment of the International Institute, and asking the respective govern-

ments to adhere to the same. In the opinion of the writer of the article, the insti-

tute must aim at regularizing, promoting, and generalizing its internationalism. It

must provide for the rapid and general diffusion of knowledge of technical improve-

ments in the economics of production. The institute must further undertake tin-

task of coordinating the efforts of many < peratives scattered throughout the world,

so that they may act in harmonious agreement. But most important of all will he

the services which the international corporation will he able to render in the field of

the economics of distribution."

Association of Farmers' Institute Workers.—The American Association of Farmers'

Institute Workers met at Washington, November 9-11. The meeting was attended

by about a hundred delegates and visitors, and was regarded a- a success from both a

businessand social standpoint. The sessions were presided over by Prof. E. A. Burnett,

vice-president, in the absence of President .1. ( !. Hardy. The association was wel-

comed by the Secretary of Agriculture, and papers on consolidated public bcI Is

And on movable agricultural schools were read by Assistanl Secretary W. M. Hays

and Prof. John Hamilton, of this Department. There were also papers on insti-

tute organization and methods, cooperation with other educational agencies and

with the National Department of Agriculture, and upon boys' and girls' institutes.

There was a mild protest against the consumption of so much time by reports from

the several States ami Provinces, and it was decided to limit this feature in future

to one session.

The officers elected for the ensuing year are: President, <J. C. Creelman, of Guelph,

Ontario; vice-president. \V. \Y. Miller, of Ohio; Becretary-treasurer, John Hamilton,
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Department of Agriculture; executive committee, the president and secretary-

treasurer (ex officio), J. G. Lee of Louisiana, F. H. Hall of Illinois, and W. L. Amoss
of Maryland.

Children's Gardens in New York City.—The children's farm school, inaugurated in

1902 by Mrs. Henry Parsons on the site of the proposed DeWitt Clinton Park, has

now been incorporated as a permanent feature in the completed park. A definite

area has been set apart for gardens, and adjacent to this, in the basement of a brick

pergola, are school rooms, some of which are furnished for domestic science work,

which is a feature of instruction recpiired of girls who raise vegetables in the garders.

During the past season 2,500 children took part in the garden work and raised about

90,000 vegetables of different sorts.

Personal Mention.—Dr. Alonzo D. Melvin, assistant chief of the Bureau of Animal

Industry, has been appointed chief of the Bureau, vice Dr. D. E. Salmon, resigned.

Among the honors conferred on the occasion of King Edward's birthday was that

of commander of the Order of St. Michael and St. George upon Dr. William Saunders,

director of the Central Experimental Farm, at Ottawa, Canada.

Director L. H. Bailey, of Cornell, will deliver one of the lectures in the series on

Educational Problems, provided by the department of education of the City of

New York.

Charles Robert Wynn-Carringtbn has been appointed president of the board of

agriculture in the new British cabinet.

The death is announced of Prof. Th. Freiherr von der Goltz, director of the Agri-

cultural Academy at Poppelsdorf and professor of political economy in the Univer-

sity of Bonn. He was a well-known writer upon agricultural topics, especially in

the field of farm management, agricultural taxation, and the history of agriculture.

Miscellaneous.—A regulation recently issued by this Department directs that park-

ages containing parasites of the gypsy and brown-tail moths, or parasitized specimens

of these moths, when addressed to A. II . Kirkland, the superintendent for sup-

pressing the gypsy and brown-tail moths, Boston, Mass., maybe shipped from any

European country into the United States, entry to be made through the ports of

Boston or New York.

The Proceedings of the Eighth Annual Session of the Texas Farmers' Congress, a

volume of nearly 300 pages, have been received. This congress was held at the Texas

Agricultural and Mechanical College, July 25-27 last, and was attended by about

2,500 farmers. Meetings of 13 State agricultural and horticultural associations were

held during the congress, and the minutes of each of these, with the more impor-

tant papers, are included in the proceedings.

The Ohio State University has begun the publication of a series of agricultural col-

lege extension bulletins. Vol. 1, No. 1, of this series which was issued in October,

1905, contains an article on The Life of a Moth, by F. M. Webster, and one on
Planting on Rural School Grounds, by A. B. Graham.
The Department of Agriculture and Technical Instruction for Ireland has estab-

lished a seed-testing station at its laboratories in Dublin, which, in addition to mak-
ing purity and germination tes's for farmers, offers to identify plants and plant

diseases free of charge.

Fermes el Chdteaux is a new French publication, the first number of which was
issued in September. It is similar in plan to Country Life in America and the Country

Calendar, and is intended to occupy the same place in French agriculture that these

publications do in American agriculture.

o
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The International Live Stock Exposition at Chicago has become the

leading live stock event of the year. As such it is of interest not

only from the showman's point of view, but in its bearings upon the

improvement of the live stock of the country and as a great educa

tional factor. The exposition of L905, the sixth to be held, surpassed

all previous ones both in the number of entries in the various classes

and in tin 4 general excellence of the animals shown. The attendance

also broke all former records and taxed the capacity of the new

amphitheater to the utmost.

This new building, which was only barely completed in time for

the exposition, added greatly to the attractiveness of the exposition

and to the comfort of the judges, the spectators, and the animals.

The pavilion is fireproof, being built of iron, brick, and concrete. It

is t;no feet long by 310 feet wide, 60 feet high in the walls, and i- cov-

ered with a roof quite largely of glass. It is heated by steam, so as

to l>e comfortable at all times. The roof is supported by iron trusses

and hence there are no posts in the building to obstruct the view.

In the center of the amphitheater Is a tan-bark arena, occupying a

space 236 feet long by 1<>" feet wide. It was sufficient f<>r showing

three or even four classes of stock at a time without confusion, and

furnished a splendid ring for the display of horses in harness and in

saddle, and six-horse draft teams. The maneuvering of five of these

six-horse teams at a time in this great arena, with the display of some

excellent fancy driving, was one of the spectacular features of the

show. A wide passageway surrounds the arena, and from this rise

the boxes and tiers of -cat-, estimated to accommodate from eight to

ten thousand people. These afforded a splendid view of the animals

in the arena and the work' of the judge-.

In spite <>f the size of the building, it could not begin to accommo-

date the crowds, especially at night, and it i> understood that it is to

be enlarged before another year. The turnstile- showed an attend

ance of from thirty to forty thousand people a day. and the total

estimated for the week exceeds six hundred thousand admissions.

The catalogue of the exposition contained ten hundred and fifty-

five entries of cattle, eight hundred and fifty-seven of sheep, two

117
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hundred and fifteen of hogs (barrows), and six hundred and seventy-

nine of horses. This was aside from the entries for prizes offered by

the breeding associations and other specials, and does not include the

carload lots shown in the yards, which nearly doubled the number of

cattle. The number of entries in some of the classes was exception-

ally large and the competition very sharp. So even were the indi-

viduals in some classes that the finest discrimination of the judges

was called for, slight differences determining the prize winners.

The cattle were stabled in wings adjoining the arena, and the horses,

sheep, and swine in nearby buildings. The accommodations for the

stock were comfortable, and reduced the element of danger from

exposure to a minimum. The excellent provision made for the con-

duct of this exposition and the comfort of the visitors, together with

the apparent smoothness which characterized the events of the week,

reflects great credit upon the management and the officials in charge of

the various departments.

The importance of this great show as an educational event is coming

to be more appreciated every year. It brings together the finest

specimens of horses, cattle, sheep, and certain classes of swine, repre-

senting many types and breeds, to compete for prizes offered by the

exposition and the breeders' associations. Such an aggregation is not

to be seen anywhere else in the country, perhaps in the world. Natur-

ally a large number of representative breeders and stockmen of the

country attend the show to compare notes with their colleagues and

competitors, and to keep track of developments in their lines, as well

as for business purposes. But what is quite as important, the show

now attracts thousands of farmers and stockmen from all over the

country, who go there to learn and to have their ideals developed.

This perhaps constitutes its greatest value and influence. There is

no question that it has stimulated interest in better stock, and already

raised the standard of many farmers and stockmen. The result is felt

in a larger demand for thoroughbred animals for breeding purposes,

and in closer and more intelligent discrimination in buying grades

and crosses.

A man must first know and be able to appreciate the good points of

an animal, and to weigh their relative value in determining excellence,

before he can be in position to improve the stock which he keeps or

breeds. Such a display of animals as is presented for his inspection

in the show ring, and judged by experts before his eyes, is an incom-

parable opportunity for studying types and degrees of excellence as

determined by the judges. Add to this the chance to inspect the ani-

mals leisurely at close range in the stables, to learn their breeding and

records, and to meet with some of the leading breeders and importers

of stock, and the advantages of this show to the practical stockman
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will be fully apparent. To the man of fine discrimination, the exhi

bition in the immense arena is a genuine treal and an inspiring spec

tacle from start to finish.

The farmers and stockmen were in nit ok lance this year in full force,

from Canada and from Texas, throughout the Middle and Central West,

and many from the far West. They followed (lie work of the judges

with close interest and were evidently there to see and to learn. Their

presence in such numbers and their attitude was an illustration of the

interest the show has aroused and of its educational possibilities.

But the educational advantages of this great animal show are not

confined to the actual stockmen and breeders of the country by an}

means. They are equally apparent in the case of the embryo experts

the students of the agricultural colleges. For them no such oppor-

tunity presents itself elsewhere. At the college they see a few speci-

mens of the principal breeds of their section, necessarily very limited

in number and sometimes also in quality. They make a few trips

perhaps to some breeding farms and fairs where the\ have oppor-

tunity to examine and compare the animals. Bui what is this in com-

parison with the opportunity to see a score or more of the choicest

specimens <»f a das- in the ping at once, to have such a succession of

breeds and types presented, to go through the stables under the guid-

ance of an instructor and have the points of excellence of animal- by

the hundreds explained to them?

It is interesting to follow a party of these students. They are inter-

ested, anxious to keep (dose to the instructor, to e-et their hand- on

the animal, and to hear about its record and special merits. They

have not come to the show merely for a lark. The attendant- in

charge of the stock know the professors and brine- their prize ani-

mals out for a better view; and the boys have a lesson in type, con-

formation, and qualities that is worth weeks at the college, and will

be often referred to in the da-- room. It is a splendid experience.

That this is appreciated was evidenced by the large bodies of

students in attendance upon this year's show. Seventeen State- and

the Province of Ontario sent delegations in varying numbers. There

were about a hundred each from Illinois. Iowa and Nebraska. Large

numbers from the colleges nearer by, like Wisconsin, Michigan,

Indiana and Ohio, thirty from Colorado, ten from Texas, several from

Kansas. Missouri and Louisiana, and eighteen from Ontario. These

bodies of students were a notable (dement in the crowd. They made

their presence evident, and their banners and emblems called attention

to their respective colleges.

The opening day was given up to the competitive student judging.

It will be recalled that there are two trophies in this competition.

offered by the exposition company—one for horses, and the other for
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cattle, sheep, and swine. Teams of live students each from the Ohio,

Iowa, Michigan, Kansas, Missouri, Texas, and Ontario agricultural

colleges took part in this competition, which was in charge of

Prof. W. J. Black, the president of the new Manitoba Agricultural

College. The utmost fairness characterized the contest. A some-

what different method was followed this year than in past years, the

hoys appearing singly before the judges after they had completed

their work, and giving the reasons for the order in which they had

placed the animals, instead of presenting papers to be marked
subsequently. While this was something of an ordeal for the boys

it enabled the result to be known within a day or two.

The horse-judging trophy, held by Iowa, was won this }
Tear by the

Ohio team; and the one for cattle, sheep and swine, held by Ohio,

went to the Ontario team. The Ohio boys led in work with cattle as

well as horses, Texas on swine, and Ontario on sheep. The latter,

however, scored the largest combined number of points in judging

cattle, sheep and swine, with Iowa second. The corn-judging team

from Iowa won the Cook bronze trophy, held by the Kansas Agricul-

tural College, Nebraska ranking second, and Kansas third.

The spirit of good-natured rivalry which this competition engenders

is a healthy one and is something of a stimulus to both students and

instructors in their work. Considerable college spirit is developed,

and the opportunity to measure swords wTith another institution is

helpful to the boys and those responsible for their instruction. The
experience of taking part in such a contest is a valuable one, helping

to develop confidence, self-reliance, and decision.

Properly managed, the students
1 judging contest becomes an attractive

and valuable feature of this shoAv. Incidentally it attracts consider-

able attention to the colleges and to the practical nature of their work.

The agricultural colleges and experiment stations were a notable

feature of the show, aside from the student representation. The
official catalogue showed no less than two hundred and seventy-five

entries l:ry them in ninety -five different classes. While some animals

were of course entered in more than a single class, this summary indi-

cates the wide range covered by their exhibits. The entries were
largely in the fat stock, sheep and swine classes, although there were

several in the breeding classes and among the horses. Iowa, Michigan,

Nebraska, and Cornell University also showed in the dressed carcass

classes for cattle, Wisconsin in those for sheep, and Iowa, Cornell and

Ohio in those for swine. Seventy-three of the entries mentioned
above were in the colleg'e and station specials, seventy being in those

provided through the generosity of Clay, Robinson & Co.

The grand championship of the fat stock show was won by the

Iowa State College, with an Angus steer selected by Prof. C. F.
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Curtiss about a year ago from a carload lot al the stockyards, and fed

at the *
* < » 1 1 * *
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«

* . The reserve champion was also from the college, a

quite remarkable fact. This is the fourth year that the grand chain

pionship has fallen upon a college or station animal. In L902 it went

to Iowa, in L903 to Nebraska, and in L904 to Minnesota. The -how
ino- made by the colleges in the fat stock classes has demonstrated their

high ability to pick out prize animals from market lot- and to feed and

finish them to perfection.

Tin' champion steer among the Shorthorns was from Purdue Uni

versity, and the University of Nebraska won a prize on a yearling

steer. Ohio State University took a large number of prizes on its

swine, including the grand championship in several classes. Numer-
ous awards were also made to the Iowa College <>n it- pigs, and to the

University of Wisconsin on it- sheep and on finished carcasses, in

addition to those in the college and station specials.

ddie showing made by the colleges in the open classes was very

gratifying in view of the limited means of these institutions for acquir

ing and breeding live stock. Their success has again given rise to

complaint against allowing them to participate, on the ground that

they are backed by public funds. It hardly seems probable that such

a protest voices the feeling of any considerable number of exhibitors,

or that it can represent the more liberal and broad-minded (dement

among them. It is understood to carry no antagonism toward the

colleges, but to be one of principle against the competition of private

exhibitors with public institutions. As such, however, the objection

does not seem to be well taken or to represent the highest interests of

the live-stock industry. As one of the leading agricultural papers has

remarked, theobject of the exposition, conducted at such ureat expense,

is to educate by the exhibition of the highest class of animals, a\\<\

rises far above the mere division of prize money among individual

exhibitors.

A.s a matter of fact, the grand champions for the past four years have

been purchased in the open market at market prices, or at auction, and

any advantage which the colleges and stations may have had has been

in the line of ability rather than of funds. In feeding and fitting

these animals no secret practices have been followed. The condition-

are a matter of careful record and the results are therefore a contribu-

tion to the practice 4 of feeding. The protest is a compliment to the insti-

tutions, for it is an acknowledgment of their abilitie- and their facilities

for teaching animal husbandry. "If the college men can beat the

practical breeders in breeding, selecting, and feeding animal-, it i-

a

fine thine- for the public to know." They have -<> long been held

in disregard, and so recently in connection with tin- International

Exposition, that if they are now showing unmistakably that they are
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coming into their own, the fact .should call for congratulation rather

than discrimination.

The increasing prominence of the agricultural colleges and experi-

ment stations in connection with this show is one of the striking illus-

trations of the change in attitude toward these institutions. Their suc-

cess in open competition with the world's masters has had great influence

in popularizing agricultural education. Everywhere the college and

station men were greeted and referred to with respect. Farmers in

the audience were pointing them out to one another, and in the judg-

ing ring they were much in evidence. These things have demon-

strated the practical character of the colleges and the high degree

of confidence now reposed in their specialists.

Of the list of judges at the show, nine were men connected with the

agricultural colleges and experiment stations, and the}7 judged in

nearly one hundred and fifty classes of horses, cattle, sheep, and swine,

being in many classes the only judges. Their work was repeatedly

commended for the soundness of judgment displayed, and the reasons

for their decisions were uniformly intelligible and freely given. As
formerly, Prof. C. F. Curtiss, who is one of the directors of the expo-

sition, was an active member of the executive committee and one of the

conspicuous figures of the exposition.

This is indeed a great change. It is worth a great deal to have

attained, and those who have brought it about have reason to be proud

and deserve much credit. As measured by other attempts to popu-

larize this form of education, the effort must commend itself as entirely

legitimate.

For a long time the agricultural college instructors, following the

course of other educational institutions, sat in their class rooms wait-

ing for students and teaching the few who chose to come. Later they

went after the farmer, met him on his own ground by any means they

could devise, and b}7 sheer force of argument demonstrated their prac-

tical nature and usefulness to him, and gradually changed their title

from one of derision to respect and confidence. The man who scoffs

at the college and station expert now is likely to be pitied in return;

and in bringing about this change of feeling, especially as related to the

important branch of animal husbandry, the International Live Stock

Exposition has been an important factor.
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The twenty-second annual convention of the Association of Official

Agricultural Chemists was held at the George Washington University,

Washington, D. Ci, November L6-18, L905, C. L. Penny, of Delaware,

presiding. The attendance was unusually large, as was also the num-

ber of papers and reports presented.

In his opening address. President Penny stated thai while in the

main the association's work had shown gratifying improvement in the

uniformity of analytical results for phosphoric acid and potash, the

results with nitrogen were less satisfactory. Much of the variation

with the Kjeldahl method was believed to be due to the manner of

digestion, which subject was discussed in some detail. The speaker

urged that the technological questions of analysis should not be left as

finished work. He emphasized the importance of permanent refer-

ence samples, and suggested as one of the most urgent questions for

consideration the correct valuation of basic slag. The institution by

the association of vegetation tests for studying the availability of

plant food was characterized as an important forward step.

During the course of the meetings, 1 Lonorable dames Wilson, Secre-

tary of Agriculture, and Prof. William M. I lavs. Assistant Secretary

of Agriculture, made brief addresses expressing interest in the work

of the association, and commenting especially upon the progress made

in the suppression of food adulteration.

A resolution offered by R. J. Davidson, that at future meetings all

reports and papers be presented by title or abstract, precipitated con-

siderable discussion, which broughtout the feelingthat some regulations

concerning the presentation of reports and papers and the participation

in discussions were desired. The matter was referred to the executive

committee.

The following officers were elected for the coming year: President,

C. G. Hopkins, LTrbana, III.; Vice-President, J. P. Street, New Bruns-

wick, N. J.; Secretary, II. W. Wiley, Washington, D. C; Additional

members of executwt committee, 11. Snyder, St. Anthony Park, Minn.:

4L>3
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and M. B. Hardin, Clemson College, S. C. The referees and associate

referees will be announced later.

Some of the more important features of the convention are sum-

marized below.
SUGAR.

The referee, L. 8. Munson, reported that the work done during the

year was largely a continuation of the lines of investigation reported

upon at the last meeting. The results, as a whole, were considered

extremely gratifying, especially as regards methods for the deter-

mination of various reducing sugars in mixtures of dextrose and levulose

in the presence of sucrose, methods for molasses analysis, and the

unification of methods for reducing sugars.

The referee recommended that the work on sugars be continued

until uniform methods are obtained for the various reducing sugars,

and that copper-sugar factors be determined for the various concen-

trations of the different reducing sugars and for various mixtures and

proportions of sucrose and reducing sugars, which was approved. He
also recommended that the methods selected by the International Com-

mittee for Unifying Methods of Sugar Analysis be made official; that

the method for the determination of copper in the cuprous oxid pre-

cipitate requiring reduction in hydrogen, and also the electrolytic

methods C and D, on page 38 of Bureau of Chemistry Bulletin 46, be

dropped as official methods; and that Low's thiosulphate method, as

given in the report of the referee, be substituted for the volumetric

permanganate method of the association. Action on these recom-

mendations was deferred for one year.

The report on special analytical methods, by C. A. Browne, jr., asso-

ciate referee, embraced a study of a method for the analysis of simple

mixtures of reducing sugars, further trials of a method for the deter-

mination of dextrose, levulose, and sucrose in mixtures, and a study

of the influence of temperature upon the polarization of raw cane

sugars. The recommendations that the work upon the separation of

sugars be submitted to collaborative tests, and that the work upon the

identification and determination of the various organic solids-not-sugar,

upon which some progress was made during the year, be continued,

were approved b}< the association.

The associate referee on molasses methods, H. E. Sawyer, presented

a verbal report giving some general results obtained with his method

of examining dark molasses, in which the normal weight is made up

to 500 cc. Recommendations regarding changes in the official methods

were deferred until the next meeting. The recommendations that a

further study be made of the choice of a constant or variable factor

for empWrnent in the Clerget equation and that a table of logarithmic

factors be prepared for use with the new modification of the Soxhlet
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solution in computing the percentage of reducing sugars were appro> ed

by the association.

P. II. Walker read a paper entitled A Uniform Method for the

Determination of Reducing Sugars, in which a modified method for

the determination of both dextrose and invert sugar was described.

This was designed toavoid confusion in work on reducing sugars aris

ing from using Allihn's tables for dextrose and MeissPs babies for

in\ erf sugar.

TANNIN.

The report of the referee, H. C. Reed, contained the results of

extended collaborative investigations, and was presented only in

abstract. The following subjects were recommended for collaborative

research during the coming year: (1) Soluble solids filtration, (2)

analysis of liquors and the effect of the acidity of the liquors upon the

analysis. (3) estimation of acid in tan liquors, (I) the influence of

acidity and alkalinity upon the chroming of hide powders and upon the

subsequent analysis, (5) extraction, (6) the Parker-Payne method of

tannin analysis, and (7) estimation of nitrogen in leather and tan

Liquors. Methods adopted provisionally included the chroming of

hide powder by the addition of the entire amount of chrome alum at

one time, limiting the moisture content of wet chromed hide powder
used for analysis between To and 75 per cent, the analysis of liquors

as detailed in the report of the referee, and use of the form of appa-

ratus known as the combined evaporator and drier. Action was de-

ferred until the next meeting upon a method for tannin analysis w hich

was proposed for an official method.

A paper on the Extraction of Tanning Material for Analysis was

presented by F. P. Veitch.

A communication was received from a committee representing the

American Leather Chemists' Association iii which it was suggested in

substance that the two associations appoint the same referees, or l lint

the Association of Official Agricultural Chemists abandon work on

tannin. The communication was referred to the referee for report :it

the next meeting.

[NSECTICIDES, PI NGICIDES, AND DISINFECTANTS.

The report on this subject was submitted by the referee. B. II. Smith.

The work followed suggestions of the previous referee, and included

comparative analyses by several chemists of sample- of Paris green,

London purple, tobacco extract, soda lye. sulphur dip, formaldehyde,

chlorid of lime, and a phenolic disinfectant. An examination of 28

samples of commercial formaldehyde from various sources showed an

average strength of approximately 37 per cent of formaldehyde. The

14462—No. 5—06 2
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two modifications of the Avery-Beans method of determining total

arsenic in Paris green, recommended for adoption last year, were made
official, as was also the thiosulphate method of determining copper.

In a supplementary paper the referee reported the results of some

investigations showing the rapidity with which bleaching powder loses

chlorin upon standing, largely due to the chemical changes taking

place within the product itself.

The results of a study of the lime-sulphur-salt-soda wash, carried

out along the same lines as recent investigations on the lime-sulphur-

salt wash (E. S. R., 17, p. 55), were presented in a paper Iry J. K.

Haywood. The two washes were found to decompose in the same

manner, except that the rate of decomposition of the lime-sulphur-

salt-soda wash was much slower. By substituting soda for lime, the

author has prepared, in laboratory experiments, an insecticide which

does not require boiling in its preparation and which corresponds, so

far as chemical changes are concerned, to the lime-sulphur wash and

which he recommends for practical trial. The proposed formula is as

follows: Water 20 gal., powdered sulphur 7f lbs., and caustic soda (98

per cent) 4 lbs. The salt was not found to enter into the changes

taking place in this material.

FOODS AND FEEDING STUFFS.

Neither the referee, J. O. La Bach, nor the associate referee, J. K.

Haywood, presented reports upon this subject.

C. A. Browne, jr., recommended that a committee be appointed by

the association for the purpose of establishing standards for the com-

position of various unmixed feeds, such as wheat bran, rice bran, cot-

ton-seed meal, etc. By vote of the association this matter was referred

to the committee on food standards. Doctor Browne also recom-

mended that the method adopted by the Fifth International Congress

of Applied Chemistry for the analysis of molasses feeds be adopted

b}^ the association as an official method. Action on this recommen-
dation was deferred until next year.

FOOD ADULTERATION.

Brief remarks were made by the referee, W. D. Bigelow, on the

work as a whole. Reports of 12 associate referees which were pre-

sented are noted below. No reports were offered on the subjects of

wTine, beer, vinegar, baking powder and baking chemicals, infants' and
invalids' foods, vegetables, condiments other than spices, and cocoa

and cocoa products, for wmich the association has associate referees.

The appointment of an additional associate referee on the determina-

tion of water was authorized.

During a recess of the convention an informal meeting of food chem-
ists was held at which A. McGill demonstrated certain simple tests
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for the detection of Pood adulterations, and McGill, W. I>. Bigelow,

L. M. Tolman, R. E. Doolittle and others discussed with decided want

of agreement the advisability of placing such tests in the hands of

dealer- and others not trained in chemistry.

Colors. W. I). Bigelow stated thai the associate referee on colors,

\Y.(i. Berry, had completed an exhaustive compilation of literature

on the subject of coloring matter, which is now being printed.

Saccharira j>r<></m-fs. The report on saccharine products, by J. I [ort

vet, presented the results of comparative analyses of maple sugar and
sirup by a Dumber of analysts. The methods employed were pub-

lished in Circular 'J.'-) of the Bureau of Chemistry and were adopted as

provisional.
(

'. II. Jones called attention to the work which has been carried <>n

at the Vermont Station, stating that a satisfactory method for the

detection of cane sugar in maple products had been «le\ rised. See

E. S. K.. 17. p. 219.)

Fruit products.—In the report of E. M. Bailey it was stated that

the work of the associate referee on fruit products had been confined

to an effort to devise a practical method for the determination of water
in dried fruits. Comparative results in drying prunes, peaches, apri-

cots, and apples with and without sand were reported. Drying with

sand gave -lightly higher and presumably more accurate results.

Drying for 30 hours at 1<><> C. and cooling in a desiccator for at

least one hour before weighing was recommended.

The determination of moisture was further discussed by William

Frear, who called attention to Benedict's method of drying at normal

temperatures, and by II. \V. Wiley, who spoke of the method recently

described by L. Maquenne (see p. -W7) and of drying in a partial

vacuum as carried out in the Bureau of Chemistry. The referee on

food adulteration was requested to assign the methods of determining
moisture mentioned for testing during the coming year.

Distilled liquors.—The report on this subject, presented l>y ( . A.

Crampton, dealt mainly with the determination of fusel oil. The
method of A. Trillat and that of Riche and Hardy for the detection of

methyl alcohol in distilled liquors, and the method of Leach and
Lythgoe for the estimation of ethyl and methyl alcohol in mixtures,

were recommended for adoption as provisional methods, which was
done. A method of determining aldehydes was offered as a substitute

for the one given on page 97 of Bulletin 65 of the Bureau of Chemistrj

,

and methods of determining ethereal salts and furfurol were offered

as substitutes for those given on page 98 of the same bulletin. These
methods were adopted a- provisional, as wasalso Allen and Marquard's
method for fusel oil.

II. E. Sawyer described some methods employed by him in examin
ing distilled Liquors, and stated that aniline dyestuffs \\ .

i< - coming into
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use in coloring liquors. H. W. Wiley spoke on the color and adul-

teration of whisky in the United States and abroad. A paper on arti-

ficial coloring matter in whisky, by P. H. Walker and J. H. Schreiber,

gave the results of tests of a number of methods employed in the

examination of a large number of samples of whisk\T for artificial col-

oring matter.

Vinegar.—No report was presented on this subject. The detection

of malic acid, however, was discussed by L. M. Tolman and L. L. Van
Slyke, and upon motion of the former it was agreed to eliminate from

the printed method the statement that the presence of malic acid dis-

tinguishes cider vinegar and also the tests with silver nitrate and

barium chlorid.

In a paper on the determination of solids in cider and vinegar, by

J. A. La Clerc and L. M. Tolman, it was stated as quite possible to

obtain a correct estimation of solids in cider and vinegar Iry exposing

them in a flat-bottomed evaporating dish in a live steam bath for two

hours. Another paper by the same authors showed that cider prepared

by pressing pomace which had been allowed to lie in large heaps for ten

days or more varied considerably in composition from that prepared

from pressing the juice from freshly ground apples. It was consid-

ered that the addition of second-pressing to first-pressing cider can be

readily detected b}^ the presence of considerable quantities of pentosans

and galactans in the second-pressing cider.

Flavoring extracts.—E. Chase reported that no satisfactory work

had been done upon flavoring extracts during the year. An outline

for future work along this line was presented and approved. Leach's

test for coumarin, the coloritnetric ferrous-sulphate method for deter-

mining vanillin, Winton's modification of the Hess and Prescott method

for the determination of vanillin, coumarin, and acetamid, and Leach

and Lythgoe's refradiometric method for the detection of methyl alco-

hol were adopted as provisional methods.

Sj)ices.—A. L. Winton reported that the work during the year had

been confined to the analysis of prepared mustard, with the view of

developing suitable analytical methods and gaining an idea of the range

in composition of commercial products. A compilation of methods of

analysis for prepared mustard was presented and numerous analyses

were reported. The methods were adopted as provisional.

Meat and fish.—In the report on meat and fish, by M. E. Jaffa,

determinations of some nitrogenous constituents in raw meat were

reported.

Fats anal oils.—L. M. Tolman reported that cooperative work on the

titer test during the year had brought this subject to such a stage that

a method including the use of a standard thermometer, which was

described, was recommended for adoption as provisional, which was

done. A further study, however, of the method of drying fatty acids
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was recommended. The methods classified under the name of the cold

best were collected and studied. This test was defined as the coi

ing or solidifying point of an oil. The associate referee was inclined

to believe that the test used by Armour & Co. was the best of the

methods given and, if improved by the addition of time element.

would prove satisfactory. Unknown mixturesof lard and beef tallow

were sent out for cooperative work on the Belfield test, and the reports

of nine chemists were considered as indicating that where a satisfactory

method was u>ed. there was no difficulty in detecting additions of beef

tallow to lard. Further work was considered necessary before a -at

tsfactory method could he devised. The correction for temperature

with the refractometer, recommended in L903 (Bureau of Chemistrj

Huh 81, p. 64), was adopted as official, as was also the Hanus method.

Dairyjrroducts. This report, by A. E. Leach, dealt with the exam

[nation of milk by means of the Zeiss immersion refractometer. A
minimum standard of 39 was adopted, below which it was considered

afe to allege that the sample was fraudulently watered, especially if

in addition to this the solids-not-fat were below 7.3 percent. Ana

jytical data, obtained by the associate referee, by R. B. Fit/ Randolph

of New Jersey, and by J. Hanle}r of Liverpool, England, were included

in the report. The refractometric method of Leach and Lythgoe for

the detection of water in milk was adopted as a provisional method.

Cereal products.- No formal report was presented on the subject of

eereal products, but the associate referee, A. McGill, called attention

to certain physical tests used in the examination of dour, and recom-

mended further work.

Cocoa iiml cocoa products. -A paper on cacao starch was read b\

1). J. Howard. The author's studies were occasioned l>y statements

that it was possible to change cacao starch by heating in the process

of roasting into aggregates resembling other starches. He failed to

produce starchy masses resembling wheat and potato starch, and

lelieved that with tin 4 microscope, and more especially with the micro

iolariscope, the question of foreign starches in cacao products can be

ptablished, care being exercised to make sufficient micro-chemical

tests to establish beyond a doubt that the masses under consideration

are starch and not fat globules.
'/,

./ andcoffet . No cooperative work had been done during the year.

but II. ('. Lythgoe reported that the methods submitted at the last

convention had been used with marked success in the laboratory of food

id drug inspection of the Massachusetts State Board of Health for

the approximate quantitative determination of the ingredients of sam-

ples of adulterated coffee.

Preservatives.—W'. D. Bigelow stated that analyses were made of a

number of products which had been canned with and without the addi-

tion of preservatives, the results of which showed that in no case where
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preservatives had not been used was any reaction obtained that could

be interpreted as indicating the presence of chemical preservatives.

Methods for the detection of formaldehyde, benzoic acid, salicylic acid,

saccharin, boric acid and borates, fluorids, and in some instances meth-

ods of quantitative determination, were presented in the report and

adopted provisionally by the association.

DAIRY PRODUCTS.

A report on this subject by the referee, G. E. Patrick, gave the

results of studies on the effects of preservatives on the determination

of albumin and casein in milk and of tests for renovated butter.

The referee for next year was instructed to continue the study of the

effect of preservatives on the determination of the proteids of milk, and

to study methods for determining sugars in condensed milks and dried

milks or milk powders, and also methods of detecting adulteration

of butter with small quantities of foreign fats.

A paper on milk analyses by calculation, b}T G. A. Olson, was also

presented. The author uses the following formula: P = .368T +
.33A — .383F, in which P = proteids, T = total solids, A = ash, and

F = fat. By using Richmond's or Babcock's formula for total solids

and assuming that all milk contains a definite amount of ash, namely

0.75 per cent, a complete analysis can, therefore, be computed from

determinations of specific gravity and fat content, sugar being obtained

by difference. Comparative data obtained by gravimetric analysis and

by calculation were reported.

SOILS.

The referee, C. G. Hopkins, explained why the work recommended

last year had not been carried out. He presented the results of a pot

culture experiment on the comparative value of steamed bone meal and

finely ground raw rock phosphate. As a general average, wheat made

slightly better gains with the rock phosphate than with the steamed

bone meal.

A modified method for the determination of total phosphorus in

soils was presented in a paper b}T J. H. Pettit and A. Ystgard, and

comparative determinations by the method described and the alkali

carbonate method were reported.

In a paper on the proper strength of acid to be used for determin-

ing available plant food in soils, b}T A. M. Peter and S. D. Averitt,

were presented the results of determinations with TV, ^V? and ^ normal

nitric acid, along with those obtained by the authors with \ nitric acid

and g^o hydrochloric acid the previous year. Preference was expressed

for the \ normal nitric acid.

B. L. Hartwell and J. W. Kellogg reported determinations of the

phosphoric acid removed by crops, by dilute nitric acid, and by
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ammonium bydroxid from a limed and unlimed soil receiving various

phosphates. The results with Hat turnips indicated thai this crop ina\

serve a useful purpose in testing the relative assimilabilitj of different

phosphates. Ammonium hydroxid of \. fa, and ,,',,, normal strength

and nitric acid of ,,',„ and J- normal strength failed to extract from

the soil amounts of phosphorus corresponding to crop results. It was
considered doubtful if any solvent will extract from all soils amounts
of phosphorus bearing relations to those removed by a given crop.

F. I*. Witch presented in abstract a paper on The Effect of Fertili

zers on the Reaction of Soils. The reaction and acidity of some of

the limed and unlimed plats, which had received different fertilizer

treatment in the rotation experiments of the ( >hio Experiment Station,

were determined by the lime-water method and by the sodium-chlorid

method and it was found that those unlimed plats which had received

large applications of sodium nitrate, either alone or in conjunction

with phosphates and potash salts, were less acid than those plats

receiving no nitrate. Acid phosphate alone slightly reduced acidity,

but with other materials produced no change. Potassium chlorid did

not change the acidity of the soil. The results obtained on this soil

are not considered to be of general application to soils of different

constitution.

The same author also presented a paper on Plant Growth as Influ-

enced by Soil Acidity. The results of experiments with red clover,

cowpeas, alfalfa, tomato, lettuce, wild marsh grasses, corn, and timo-

thy were considered as indicating the desirability of rendering the soil

faintly alkaline with calcium carbonate rather than stopping with

smaller applications, and it was suggested thai possibly with \ci-y

sensitive plants, such as alfalfa, it may he necessary to incorporate

the lime to a greater depth than can he done by the ordinary harrow

or cultivator.

[NORGANIC PLANT CONSTITUENTS.

Samples of corn meal, ground oat-, cotton-seed meal, and white

mustard were sent out by the referee, K. W. Thatcher, for collabora

tive work on the determination of sulphur by the nitric-acid, sodium

peroxid, Barlow-Tollens, and chromyl-chlorid method-. The results

were considered as proving conclusively that the nitric-acid method

does not yield all the sulphur present in plant tissues. The peroxid

method was considered the most accurate and feasible method. The

combustion method of Barlow-Tollens proved satisfactory t«> the two

chemists who used it. The chromyl-chlorid method gave unsatis

factory results. It was recommended that the provisional nitric-acid

method he dropped and the peroxid method lie adopted provisionally .

which was done. The referee for next year was requested to investi

gate the Barlow-Tollens method as a means of distinguishing between

organic sulphur and sulphur of the ash.



432 EXPERIMENT STATION RECORD.

POTASH.

The report of the referee, G. S. Fraps, dealt with the determina-

tion of water in kainit and mixed fertilizers and the volumetric method

for potash. In the determination of potash the modified method

which, provides for the use of an acid solvent was found to be more

satisfactory than the official method. Experiments were made to

ascertain how much potash would be removed from insoluble sili-

cates by the modified method, from which the conclusion was drawn

that this method does not open the way for the potash-bearing- silicates

for tillers, as the amount of potash that could be so added is insignifi-

cant. While believing that the modified method is accurate, the ref-

eree hesitated to give it his unqualified indorsement, inasmuch as the

laws of 27 States require potash to be soluble in water. The referee

recommended that the volumetric method be further studied with par-

ticular reference to its use in soil analysis, which was approved by

the association. The referee for next year was also instructed to stu< Ly,

in the determination of potash in mixed fertilizers, incineration at low

temperature and solution in dilute acid.

The discussion showed a considerable difference of opinion as to the

availability of organic potash and the advisability of using an acid

solvent in determining potash in mixed fertilizers. It was suggested

that the different forms of potash be determined and stated.

A paper on the use of acetic and oxalic acids for extracting the

charred material in preparing ash, by B. L. Hartwell and J. W. Kel-

logg, was read by title. The amount of crude ash was generally

greater when oxalic acid was used.

DETERMINATION OF NITROGEN.

A letter from the referee, F. W. Robinson, stated that there were

no results ready to report on this subject.

By vote of the association the referee for next year was instructed

to stud}^ the addition of \ to f gm. of copper sulphate after digestion

with sulphuric acid and potassium sulphate in the determination of

nitrogen by the official Gunning method.

R. J. Davidson proposed a change in the method of standardizing the

hydrochloric acid used in the determination of total nitrogen.

SEPARATION OF NITROGENOUS BODIES.

The report on milk and cheese proteids was submitted by the referee,

R. Harcourt. The method elaborated by Van Slyke and Hart for the

separation of nitrogenous bodies in cheese was subjected to collabora-

tive tests. Eight chemists reported results which formed the main
part of the report. The referee recommended that the work be con-

tinued, special attention being given to the problem of making a com-
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plete extraction of water-soluble nitrogenous bodies and to their

complete separation in filtering; thai in making the extract the amount

of water be Increased from 500 to L,000cc; and that after the fat and

insoluble nitrogenous bodies have been removed by absorbent cotton

the filtrate be passed through asbestos. The recommendations were

approved.

rl. S. Chamberlain, associate referee on vegetable proteids, reported

1 1 in t no cooperative work had been planned and carried out. The

method of H. T. Brown for the separation of the nitrogenous bodies

in barley and malt was recommended, and was adopted as provisional

by the association.

A paper entitled Notes on the Determination of Albuminoid Nitro

gen in Cereals, by J. A. La (Mere and W. (
'. Lounsbury, was read by

title.

\V. D. Bigelow, associate referee <>n meat proteids, presented a

verbal report <>n work done by him and F. ('. Cook on the separation

of albumoses and peptones from the lower amido bodies by the use of

tlic tannin and sail reagents.

PHOSPHORIC ACID.

The referee, E. W. Magruder, made a verbal report on tin- subject,

speaking of tin- determination of the neutrality of the citrate solution

and suggesting that the determination of iron and alumina in phos-

phates he further studied.

By vote of the association the referee for the coming year was

instructed to study and make a report at the next meeting on the off]

cial examination of basic slag phosphates, on the determination of iron

oxid and alumina in rock phosphates, and on the neutrality of the

ammonium citrate solution as actually used by analysts.

A modified method of determining phosphoric acid was submitted

by A. B. Foster, and some results obtained were reported.

MEDICINAL PLANTS AND DRUGS.

The referee. L. F. Kebler. recommended that the association adopt

the method prescribed by the eighth revision of the United States

Pharmacopoeia for the assay of opium as a provisional method that the

work on the analysis of opium he continued and extended to ipecac

and goldenseal; and that associate referee- he appointed to take up

different features of the work.

SPECIAL COMMITTEES.

Food standards. A report of progress \\:t- submitted by the chair-

man of the committee, W. Frear. It was stated that standards for a

number of products were decided upon during the year and that tenta-

tive standards were also drawn up and distributed to those interested.
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Ft rtilizt r legislation.—The chairman of the committee, H. W. Wiley,

reported that considerable progress whs made during the year in the

duties assigned to the committee, and that the committee had agreed

upon the principles which it was believed should underlie interstate

traffic, but was not read}7 to recommend legislation. The committee

was continued with instructions to consult various organizations

interested in the matter and to report at the next meeting.

In this connection a paper, by R. E. Rose, was submitted in which

the following" question was discussed: What Variations from Maximum
Guaranteed Analysis and Fertilizers shall be Considered Adulterations

or Deficiencies?

Testing chemical reagents.—The committee on testing chemical

reagents, L. F. Kebler, chairman, considered that the amount of infor-

mation at present available to the committee was insufficient to recom-

mend any action relative to the adoption of standards for the chemicals

so far investigated. Upon the recommendation of the committee the

work was ordered to be continued and extended to include 10 additional

chemicals which in the opinion of the committee may be considered

most important. The chairman exhibited a number of samples of

impure chemicals.

Unification of termsfor reporting analytical results.—R. J. Davidson,

chairman of the committee, reported that a statement had been pre-

pared on this subject by the committee and published and distributed

in pamphlet form by the Bureau of Chemistry, but that the committee

was not yet ready to make a final report. The committee w7as con-

tinued.

Unification of soil methods.—L. L. Van Slyke, chairman of the

committee, reported that the only feasible plan for accomplishing the

desired results, in the opinion of the committee, was in the line of the

traditions established by the association, namely, .studying all proposed

methods by referees supplemented by individual work in laboratories,

the methods examined to stand or fall by the results reached. The

committee requested that it be discharged from further action, which

was done.

Definition of "plant food."—H. W. Wiley, chairman of the com-

mittee, reported that during the year extensive correspondence had

been carried on with a similar committee representing the botanists of

the United States. No agreement was obtained between the two

committees. The committee of the association was of the opinion that

"plant food is a term which should be applied to bodies entering the

organism of the plant from without and taking part in its metabolic

activity, whether these bodies be organic or inorganic in character."

The committee recommended that further conference be had with the

botanists, and if no common ground for a definition be found that the

committee prepare a definition of plant food to be reported at the

next meeting.



RECENT W()KK IN AGRICULTURAL SCIENCE

AGRICULTURAL CHEMISTRY.

The practice of agricultural chemists, M. Passon I
Dit Praxis des Agrikultur

ehemikers. Stuttgart: Ferdinand Enke, 1905, pp. VIII 295, pis. 5). This

describee the various materials which the agricultural chemisl is likelj \<< be called

upon t<> examine, ami gives in some detail the analytical methods suited t" Bueh

examination.

The subjects treated are fertilizers, including various forms of nitrogenous, phos-

phatic, and potash fertilizers, mixed fertilizers, calcareous manures, fraudulenl ferti-

lizers, barnyard manure, composts, and night soil; the soil, including investigation

of various soil types, the valuation of soils on the basis of chemical analysis, -oil tests

with fertilizers, ami the examination of the products obtained in such tests; feeding

stuffs, including various by-products of oil making, milling, and other industries;

and briefer sections relating to milk, butter, margarin, water, and Beed.

On the determination of magnesium and phosphoric acid as magnesium
pyrophosphate, K. K. Jarvinen (Ztschr. Analyt. <

'in m.,
4

', \
1905 . No. 6 7, p\

842; abs. in Jour. Chem. Soc. [Londori],88{ 1905), No.5U, TI, p. 555).—In the method

proposed the solution, which should not contain a great excess of ammonium salts,

is exactly neutralized, using lacmoid as indicator. A slightly ami riacal solution of

diammonium phosphate is then added drop by drop.

When time has been given for the greater part of the precipitate to separate 1 per

cent ammonia is added and then 10 per cent ammonia in quantity equal to on. --third

of the volume of the whole. After standing 2 hours the precipitate is collected on a

Alter, dried, ignited over a Bunsen flame, and weighed. Ammonium oxalate in

moderate quantity has no effect on the precipitation.

An alkalimetric method of determining phosphoric acid in the presence of

other acids and its application in the examination of phosphatic materials.

Y. Boulez (•'• Internal. Kong. Angew. Chem., 1903, Ber.8,pp. 746, 747).—The method

(abased upon the difference in behavior of phosphoric acid and other arid- toward

methyl orange and phenolphthalein as indicators.

Further notes on simple methods of determining potash, I'. Klinkerfi bs

[Chem. Ztg., 29 (1905), No. 81, pp. 1085, 1086).—Referring to his previous note on

this subject i E. S. K., 16, p. 843 I, the author calls attention to the fact that it is not

accessary to evaporate to complete dryness after the addition of formic acid, and that

by taking advantage of this fact the operation is greatly shortened. He also describes

an adaptation of his method for potash to the determination of nitrogen in potash-

free ammonium salts.

The new Paul Wolff apparatus for the determination of lime in high

percentage marls, 1'. Bommbb (Devi. Landw. I' p. 692,

fig.
/i. The apparatus described i- adapted to marls containing over 50 percent of

calcium carbonate. Two gm. of the marl is decomposed by boiling with 50 cc. •!

normal hydrochloric acid, foi which a special pipette is provided. The .-

acid is titrated (using phenolphthalein as indicator) with j normal Bodium hydroxid
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.solution, which is run into the flask from a burette so graduated that its readings

indicate directly the percentage of calcium carbonate.

On the question of the separation of iron and aluminum from manganese,

calcium, and magnesium in the analysis of plant ashes, P. Kaschinsky (Jour.

Landw., 53 (1905), pp. 179-185).—A series of comparative tests of Konig's method

(precipitation of iron phosphate in presence of ammonium acetate) and Tollens'a

ii let hod (precipitation in presence of acetic acid) is reported. From the results the

author concludes that neither of these methods gives accurate results, due to the fact

that considerable amounts of calcium phosphate are precipitated with the iron

phosphate.

Determination of the loss on ignition in soil analysis, H. Mehring (Jour.

Landw., 53 (1905), No. 3, pp. 229-237).—It is claimed that incineration with ammo-
nium carbonate gives a greater weight than that which can be ascribed to the restora-

tion of carbon dioxid which would be lost by ignition without the use of carbonate.

The loss on ignition is a very indefinite factor, and is made up of three main ele-

ments, carbon dioxid driven off, chemically combined water eliminated, and organic

matter destroyed. The use of ammonium carbonate in ignition increases rather than

decreases the error of the determination. It is claimed that the determination of

humus by combustion with copper oxid or chromic acid is more reliable and useful

than incineration.

On the difficulty of detecting small variations in the nitrogen content of

soils by means of the Kjeldahl method, R. Thiele (Mitt. Landw. Inst. Breslau,

3 (1905), No. 2, pp. 157-178, figs. 4)-—This article reviews very thoroughly the litera-

ture relating to the sampling of soils and discusses the difficulty of securing repre-

sentative samples showing with accuracy the small differences occurring in the plant-

food constituents, particularly nitrogen, in soils.

A series of determinations of nitrogen (5 for each sample) by the Gunning-Atterberg

method in 24 samples of soil, composites of samples from 10 different places at regu-

lar intervals on 200 square meter plats, are reported, and the results are platted in

comparison with the curve for rainfall for the period during which samples were

taken. Examinations were also made of 10 samples of soil made up from portions

of 10 spadefuls of soil taken around the 10 selected points.

The results indicate that it is not possible to get a strictly representative sample of

a large area by present methods of sampling, but that it is possible to detect by
chemical analysis much smaller variations in nitrogen content than are likely to be

of significance in experimental work.

Determination of nitric acid in the presence of organic substances, B. Pfyl

(Ztschr. Untersuch. Nahr. u. GenussmtL, 10(1905), No. 1-2, pp. 101-104, fig- 1; abs. in

Analyst, 30 (1905), No. 355, pp. 345, 346, fig. I).—The method described is based

upon the reduction of the nitric acid to nitric oxid by means of ferrous chlorid and

hydrochloric acid, the nitric oxid being washed by passing it through sodium

hydroxid solution and absorbed by one-tenth normal potassium permanganate solu-

tion. The excess permanganate solution used is titrated with tenth normal ferrous

chlorid solution. A special form of apparatus for use in the reduction is described.

Methods of examination of potable waters and the interpretation of the

results, F. Dienert (Ann. Inst. Pasteur, 19 (1905), No. 9, pp. 541-563, figs. 4).—
Various methods of examining potable waters are discussed in this article, especial

attention being given to a method based on electric conductivity, which is described

in detail, and which it is claimed is well adapted to a study of variations in under-

ground waters. This method with quantitative determinations of Bacillus coli com-

munis is believed to furnish an adequate basis for judging of the sanitary quality of

waters.

The estimation of cellulose and lignin in feeding stuffs and foods, J. Konig
(5. Internal. Kong. Angew. Chem., 5 (1903), Ber. 3, pp. 1052-1060) .—The author
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describes liis method of determining crude fiber in food or feeding stuffs bj means of

a mixture of glycerin and sulphuric acid (E. S. R., 9, p. L021 . The amount of

lignin in the crude fiber can be determined by treatment with hydrogen peroxid

to which ammonia has been added. This reagent dissolves the lignin, leaving the

pure cellulose behind.

The cleavage products of starch, A. ROssing (Chem. Ztg., ?fl

pp. 861 878 i. This article has t<> '1" with the cleavage products obtained by hydrol-

ysis of starch with hydrochloric acid, their estimation in starch sugars and sirups,

and their effect upon the use of the latter in the confectioner) industry.

According to tin- author, the hydrolysis of starch with hydrochloric acid under

suitable conditions gave a mod ificati( f the ordinary glucose, which may be detected

by its lower reducing power under the influence of barium hydroxid. The lower

reducing power is due largely to the formation of lactic ami other organic acids an.

I

serves for the determination of normal glucose ami dextrin.

In addition to abnormal glucose, unfermentable bodies, dextrin, and reversion

products were also obtained which have a strong reducing power and arc hygroscopic.

The author believes that the use of starch sirup obtained in this way in confectionery

should not he permitted.

The analysis of wheat flour for commercial purposes, H. Snyder (5. I"t, mat.

Kong. Angew. ( 'hem., 1903, Ber. 8, />/>. 702-1 10, pis. : \. 1 different factors which should

he studied in the commercial analysis of flour are recorded and analytical methods

described. The author believes that it is possible to judge of the quality of flour and

thai satisfactory and definite standards can be formulated.

The estimation ofmoisture in bread, A. Pagniello (Bol. Chim. Farm., ',-'

pp. 809-818; ribs, in Zlschr. Untersuch. Nahr. u. Genussmtl, 9(1905), No. tl,p.i

The amount «>f water in crust ami crumb of bread was determined by heating sam-

ples weighing 50 to LOO gm. for 7 hours in a drying oven at L05 to I L0 <
'. ami calcu-

lating the amount of water in the original loaf.

On the absolute desiccation of vegetable materials, L. Maquenne <<'<nn/>i.

Rend. Acad. Sci. [Paris], 141(1905), No. p:. rr . 609-612) .—Starches and flours

placed in tubes through which a current of dry air was forced to pass at the rate

of aboul I liter per hour, and dried in a thermostat at L20° C. for 1 hour or hi"

for 2 hours, showed about 1 per cent more moisture than samples dried in the

ordinary way.

The harmfulness of artificial colors in foods, G. Sea \< iikki. (5. Internal. R'>>,,<i.

Angew. Chem., 1908, 11 r. 8, pp. 1041-1048)

.

—A summary and discussion of data

regarding artificial coloring matters and their use in food products.

A simple method for determining- boric acid quantitatively, < >. von Spindler

(Chem. Ztg., 29 (1905), No. 43, pp. 582-584).—The author describes a modification of

the method of estimating boric acid which depends on the fact that it is volatilized

with methyl alcohol and may be distilled with this reagent.

On fat determination in milk, T. S. Thomsen (Mselkeritid., is
I
t»

pp. 859-865).—The author explains the lower results obtained by the extraction

method of milk analysis as compared with the Gottlieb method (in the author's

analyses, amounting to 0.38 to 0.06 per cent for buttermilk, and 0.26 to <>.<>•"- per cent

for skim milk |, by an incomplete extraction of the fat in the milk BOlids, because the

casein protects BOme of the fat from the action of the ether. When the casein "f the

milk was peptonized previous to the drying of the milk, identical results were obtained

by the two methods, both in the case of buttermilk, half-skimmed milk, and skim

milk high or low in fat. The peptonization did not, on the other hand, affect the

results obtained by the Gottlieb method.

The peptonization of the milk was conducted in the following manner: To •"• drops

of Btrong hydrochloric acid placed in the dish to he used for the determination of the

solids in the milk were added 10 cc. of milk, and finally about «>. 1 gm. of Btrong
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pepsin dissolved in about 1 cc. of water. The whole was then stirred with a platinum

wire and left for about 2 hours at 40° C, and then at room temperature until the

following day, when as much of a mixture of 9 volumes of granular kaolin and 1

volume barium carbonate was added as was necessary to absorb completely the con-

tents of the dish. The material was then placed in a drying oven for 4 to 5 hours

at about 98° C, and the desiccated mass finally extracted with anhydrous ether.

The pepsin used was found free from ether-soluble substance-.

The author concludes that the Gottlieb method gives correct results, and should

be used to the exclusion of the extraction methods in the analysis of milk low in

fat.

—

f. w. WOLL.

Contribution to the detection of watered milk, (). Bialon (Milchw. ZentbL,

1 (1905), No. 8, i>[>.
363-366).—The specific gravity of milk serum is shown to vary

irregularly with the method of coagulation employed.

In one instance the specific gravity of the serum obtained by spontaneous coagu-

lation was 1.0284, by acetic acid- 1.0266, and by rennet 1.0291. The variations are

explained as due to the different amounts of phosphates, lime, and proteids left in

solution. Complete analyses showed furthermore that the properties of the serum

obtained by the same method are not constant. Instead of using determinations of

total solids and specific gravity of the serum, the author would make use of the spe-

cific gravity of the fat-free milk determined by the formula:

100s -f6=
10
°-oi33

in which s represents the specific gravity of the milk, f the percentage of fat, and

0.933 the average specific gravity of milk fat. For pure milk 6 or the specific gravity

of the fat-free milk was found to be about 1.0323.

On the basis of a large number of determinations, the author concludes that a spe-

cific gravity of 1.0323 or above calculated by this formula shows that the milk is

unadulterated, while a lower figure shows that water has been added. The method

is, of course, not applicable to curdled milk.

Refractometric examination of milk, M. Hexseval and G. Millie (Rev. Gen.

Lait, 4 (1905), No. 23, j>p. 529-538).—Ripper's method of preparing the serum is

preferred. This consists in adding 1 cc. of 20 per cent acetic acid to 50 cc. of milk,

heating on a water bath to 65 to 70° C. for 5 minutes, cooling to 15° and filtering.

The determination of the index of refraction may be made at room temperature and

calculated to 15° by adding or subtracting 0.000117 for each degree that the room

temperature is respectively above or below 15°.

The index of refraction of normal serum varies from 1.3429 to 1.3445. The prin-

cipal refractive substances in the serum are lactose, salts, and albumin. The addition

of 10 per cent of water to milk causes a decrease of about 0.00102 in the index of

refraction. A lower index than 1.3425 maybe accepted as an indication of watering.

An abnormally high index would warrant a suspicion that soluble substances had

been added.

The authors did not find that the index of refraction of the milk of diseased cows

was always low, not even when a positive tuberculin reaction was obtained. Such,

however, was often the case in mammary tuberculosis, but in those instances the

milk could generally be recognized by its abnormal appearance. The milk of the

healthy quarters showed a normal index. The lowering of the index was found due

to a diminution of the lactose.

Cryoscopy of milk for detecting- the addition of water, C. Bartitel (Rev.

Gin. Lait, 4 (1905), No. 22, pp. 505-512)

.

—Numerous determinations are reported

which go t<> show that the freezing point of milk is not appreciably affected by the

individuality or breed of cows, the quarter of the udder from which the milk is

obtained, the fat content of the milk, estrum, etc., but that it is very constant between



AGRICULTURAL CHEMISTRY . 4M (

.>

0.55 and 0.57° C. The addition of water, however, makes a marked difference,

ami for the estimation of this cryoscopic examination is believed to be a valuable

sopplemenl to the usual determinations of specific gravity, fal content, and total

sol ills.

Review of the literature of milk chemistry, R. W. \lw dnitz Separai

Monatsschr. KinderheUk. , 8 (1905), No. 12; ate. in Milchw. Zentbl., I

884).

The commercial utilization of milk waste and more recent products of

milk in dry form, .1. A. Just (5. Internal. Kong. Angew. Chem., 1903, Ber. 8, pp.

870 891).—The food value of milk, buttermilk, casein products, milk powd< •

other commercial products is spoken of, as well as the use of milk by-products for

feeding farm animals and for different commercial purposes, the article as a whole

being a summary and discussion of the importance of milk by-products.

The quantitative analysis of lard, D. Wessojj and \. I Lani

Chem. Indus., r, •<
. No. IS, pp. 714-717).—On the basis of experience different

methods of determining the quality of commercial lard are discussed.

The authors conclude thai "there is no method for the determination of tallow,

its constants being very similar to lard, and it can only be detected qualitatively by

the microscope. The phytosterol test is probably one of the best methods for detect-

ing vegetable oil in lard, but is uol mentioned in this paper, because it was uot in

use when the writers were doing the work described. . . . [The Wesson tesl for

free fatty acids, the titer tests, the determination of the saponification value or

the iodin value, the Hiibl or Wijs method for liquid acids and their iodin value, and

Wesson's cooling test] will give results which are within 2 to 3 per cent of the truth,

and sufficiently close for commercial purposes. While the lard having the extraor-

dinary iodin value of L15 on the liquid acids . . . may occasionally occur, it is too

infrequent to be taken into consideration."

The chemical nature of the sugar product obtained by overheating,

F. Stoi.i.k ( •>. Internal. Kong. Angew. Chem., 1908, Ber. 8, pp. 859 870).—On the basis of

investigations, the author concludes that in the manufacture of sugar the greater

part of the colored matter which is commonly regarded as caramel is formed by the

action of lime on nonsugar products, and that -only a little caramel is formed. He
considers caramel a true carbohydrate, and believes that it is formed from a sugar

by the cleavage of two molecules of water at a temperature between 170 and L80 .

Experiments with caramel as a cleavage product of caramelan, V. Stoj u
('>. Internal. Kong. Angew. Chem., 1903, Ber. 3, pp. 870-377, fig. 7).—The investiga-

tions summarized were undertaken with a view to studying the chemical composi-

tion of caramelan.

The quantity of sugar permissible in imported preserved pineapples,

11. W. Wiley (5. Internal. Kong. Angew. elm,,., 1903, Ber. 8, pp. 105, 106).—On the

hasis of data regarding sugar content of pineapples, the author recommends that

pineapples imported into the United States contain not over 11 per cent sugai i

-'

mated as reducing sugar . or more than an average of 13 per cent in a whole carg ».

If more than this amount be present the goods should be regarded a> pineapples to

which Bugar has been added and classified for duty accordingly.

The occurrence and estimation of organic acids of wines, A. Parthi

Internat. Kong. Angew. Chem., 1903, Ber. './'/>. 1019-4022).— According to the author's

investigations, the usual method of estimating the total lactic acid in wine neglects

the fact that lactic acid is volatile with water vapor. A method which he considers

more satisfactory is proposed. This depends upon the fact that the barium -alt- of

tartaric, citric, and succinic acids are difficultly soluble in Si) per cent alcohol and

that in the filtrate from these salts the lactic and acetic acid can be distilled with water

vapor and estimated without difficulty by means of the carbon-dioxid reaction.
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Household chemistry, H. T. Vulte and <i. A. Goodell (Easton, Pa.: Chemical

Publishing Co., 1904, pp. 88).—In this volume, which is designed asaguideand intro-

duction to the study of household science, some directions for laboratory manipula-

tions are given, and air and water, fuel, food constituents, milk testing, antiseptics

and preservatives, and related questions are taken up. The appendix among other

matters contains a summary of data on the removal of stains from fabrics.

Chemistry of the household, Margaret E. Dodo (Chicago: American School of

Household Economics, 1905, pts. 1, pp. 1-55, figs. 15; 2, pp. 55-88, figs. '>; 3, pp. 89-122,

flgSn 12).—A series of lessons on chemistry with special reference to the household

designed for instruction by correspondence. Some of the subjects taken up are

water, atmosphere, combustion, food and cookery, chemistry of cleaning and laundry

work, and plant growth.

METEOROLOGY—WATER.

Climate [of Idaho] [The State of Idaho. Boise: Bur. Immig., Labor, and Starts.,

1905, pp. 154-157).—A brief general description of the climate of Idaho, including

tabular data for temperature and precipitation for different sections of the State dur-

ing 1903. The annual mean temperature for 1903 was 45.1°, the highest temperature

110°, the lowest —37°. The total precipitation was 16.6 in., the total snowfall 57 in.

The total precipitation for the different sections of the State varied from 10.93 in. in

the southern section to 19.36 in. in the central section and 24.74 in. in the northern

section.

An account of some features of the climate of Reno, Nevada, S. B. Doten

( Nevada Sta. Bui. 5!/, pp. 21, pis. 4).—Meteorological observations on temperature,

rainfall, snowfall, frost, and cloudiness which have been made at the Nevada State

University since 1888 are summarized and discussed in their bearing on the climatic

characteristics of the region.

Work of the station of agricultural climatology of Juvisy during 1904,

C. Flammarion {Bui. Mens. Of. Renseig. Agr. [Paris], 4 (1905), Nos. 7, pp. 780-793,

figs. 7; 8, pp. 928-952, Jigs. 3).—This report is of the same character as those of pre-

vious years (E. S. R., 16, p. 855). It contains tabular and diagrammatic records of

the temperature of the air during each day and month of 1904, and of the annual

and seasonal temperatures from 1885 to 1904; observations on barometric pressure,

humidity, cloudiness, rainfall, direction of the wind, hours of sunshine, and solar

radiation; a study of the diurnal and annual course of temperature for the climate of

Paris, and of the diurnal variations of the temperature of the air.

The results of a study of the relation of the sun to vegetation and the action of dif-

ferent rays on vegetation and on silkworms are also reported, as well as the influence

of the moon and of electricity on vegetation.

Meteorological observations, J. E. Ostrander and C. H. Chadwick
(
Massa-

chusetts Sta. Met. Bids. 201, 202, pp. 4 each) .—Summaries of observations at Amherst,

Mass., on pressure, temperature, humidity, precipitation, wind, sunshine, cloudi-

ness, and casual phenomena during September and October, 1905. The data are

briefly discussed in a general note on the weather of each month.

Meteorological summary for 1903-4, E. Btkke (Montana Sta. Rpt. 1904, pp.

.'37, 238).—Monthly and annual summaries of observations on temperature, precipi-

tation, cloudiness, prevailing winds, etc., for the year ended October 31, 1904. The

mean temperature for that period was 41.2°, the highest temperature 89° August

14, the lowest—23° November 17. The total rainfall was 16.34 in., total snowfall 95

in., number of clear days 103, days on which 0.01 in. or more of precipitation

occurred 89.

Meteorological summary for 1903, C. A. Patton (Ohio St<(. Bid. 152, pp. 195-

208).—This summary includes notes on the weather and tabulated daily and monthly
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records of observations at the station at Wooster, Ohio, on temperature, precipita-

tion, cloudiness, direction of the wind, etc., and for comparison, similar data foi

previous years and i'<>r other parts of the State. The following is a summary of

result.-:

Sn iiiiiki i>/ ni mi li OTOlOQlCal oh.-iri nt ion> Oh
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The rainfall and sunshine of Guernsey for the year 1904, A. Collenette

(Guernsey Soc. Nat. Sci. Rpt. and Trans. 1904, pp. 391-399).—Observations on rain-

fall at 9 stations are summarized and compared with the averages for 62 years. The

total for the year was 37.72 in. as compared w ith an average of 36.62 in. for the past

62 years. A monthly summary of observations on sunshine during 1904 compared

with similar data for the preceding 11 years is also given. The total sunshine for

1904 was 1,925.75 hours as compared with an average of 1,927.11 hours for the past

11 years.

Rainfall in the agricultural districts, (i. (i. Bond (Queensland Agr. .lour., n;

(1905), No. 1, p. 152).—A table is given which shows the total rainfall for each

month from June, 1904, to June, 1905, inclusive in 41 agricultural districts of

Queensland.

Hourly observations of atmospheric phenomena at the Manila central

observatory, 1903 (Ann. Rpt. Philippine Weather Bur., 1903, pt. /, j>. 158, ph. 2).—

Detailed observations are recorded on pressure, temperature, precipitation, evapora-

tion, humidity, direction and force of wind. There are also general notes on the

weather conditions of the year.

The heaviest rainfalls in the world {Jour. Mil. Russe, 1905, No. 1; abs. in

Nature [Paris]', 33 (1905), No. 1677, Sup., p. 25; Rev. Sci. [Paris'], 5. ser., 4 (1905),

No. 13, p. 408).—Tt is stated that the heaviest recorded rainfall in the world occurs

in Cherra Poonjee in the Indian Province of Assam. The mean annual rainfall of

this region from 1895 to 1903 was LI.223 meters; that of the region of Bombay was

6.83 meters. The rainfall of Debundscha in Kamerun was 10.454 meters, principally

during the summer. The highest recorded rainfall during any given year at Cherra

Poonjee was 14.789 meters in 1851, at Debundscha 14. loo meters in 1902. At the

latter place 456 mm. of water fell during a single day, June 16, 1902. These heavy

rainfalls are explained as due to the proximity of warm seas and high mountains.

Weather conditions and statistics {Ami. Rpt. Dept. Agr. Northwest Ter., 1904,

pp. 7-22).—This is a summary of observations during the year by the voluntary

meteorological service of the Northwest Territories on temperature and precipitation,

with notes on the general weather conditions during each month and the relation of

crop yields and temperature and precipitation.

Forecasting the weather and storms, YV. I,. Moore (Nat. Geogr. Mag., 16

(1905), Xo. 6, pp. 255-305, />!*. 5, charts 20).—It is stated that this article is to consti-

tute the first chapter of a treatise to be entitled The New Meteorology. After a brief

historical note the preparation and use of the daily weather map is explained and

illustrated.

A new method of determining the direction and velocity of storm movement de-

vised by E. H. Bowie, which is claimed to be "a marked advance over anything

heretofore accomplished in this direction," is fully described. The method is based

upon a study of the pressure gradients about the base of the storm, in connection

with the general drift of the upper air, thus making it possible "to obtain a result-

ant that approaches with close precision to the line of least resistance at the moment
of the taking of the observations on which the weather chart is founded. In the

majority of cases his system locates the place to which the storm center will move
during the coming 1*4 hours with considerable accuracy."

Some aspects of modern weather forecasting, W. N. Shaw (Abs. in Nature

[London], 72 (1905), No. 1867, pp. 354, 355) .—In this address, delivered before the

Royal Institution of Great Britain, the close relation existing between weather con-

ditions and barometric distribution and changes is pointed out and some of the diffi-

culties in the way of quantitative association of rainfall or temperature changes with

barometric variations are discussed.

Islands for weather forecasting purposes, W. E. Cooke (Nature [London], 72
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[1905), Vb. 1867, pp. 848, ./;; i. A. discussion of the importance and value of L

yer's suggestion regarding this Bubject
I
E. 8. IJ., 17, p. 161 < a- applied t<> the m<

ology of Western Australia.

Water and agriculture, L. Thirt Re\ Gen. Agron., 14 I

/';;.• •'./'/' fSS ?06'; 6, pp. 958 965; ; 8, pp. 296-801 i. This i- a general article treat-

ing "t' the role played by water in the life of plants and means of preventing injuries

by drought, concluding with the statement thai the future of Belgian agriculture

depends in large pari on the judicious use of water in irrigation.

Natural vegetation and the purity of waters, L. \ Fabki ((fomjrt. Rend,

[cad. Sci.
|
Paris], lji

I 1905), No. 18, pp. 581 589; alts, in Rei Sci. [Pari

1(1905), No. 15, p. $66). It is stated that the purification of natural water app
to be essentially a biological process.

The oxygen of the air is slowly carried down into the Boil with the [percolating

waters and destroys by eremacausis the organic matter of the soil, at the same time

increasing the vitality and multiplication of the aerobic organisms, which incr<

the fertility <>!' the soil. The opposite effect, however, is produced on the patho

genie anaerobes. The latter, which are useless to plants, are eliminated "i ti

formed after having losl their virulence into auxiliaries of the aerobes. Certain

pathogenic races of organisms show a tendency to ret inn to saprophytic types, which

appear to be the original form of all micro-organisms in uncultivated soils.

Geology and underground water conditions of the Jornada del Mm
New Mexico, C. R. Keyes ( U. S. Geol. Survey, Water-Supply and Trrig. Paper Vo.

/.'.;,/>/>. ;.', pis. 9,figs. 11). This bulletin deals with the general character of the

New Mexican plateau region, and surface relief, formations, structure, and under-

ground waters of the Jornada del Muerto. "It presents new and valuable informa-

tion regarding the geologic structure of this large deserl area, ami shows that the

conditions are favorable for the extensive occurrence of underground waters which,

to some extent, are available for irrigation and domestic supplies. The region is one

of fine climate and fertile soil, ami the development of its underground waters will

afford the means for sustaining settlers at a number of localities."

Water for domestic purposes in North Dakota, E. F. Ladd
I
North Dakota Sta.

Bui. 66, pp.559 571).—This bulletin discusses the standard of purity for potable

waters, explains the significance of the results of analysis, ami reports quantitative

determinations of total, volatile, ami nonvolatile solids, ami chlorids, and qualita-

tive tests for carbonates, sulphates, lime, magnesia, and soda in 160 samples of water

from different parts of North Dakota. Few of the waters from deep artesian wells

contained as little as 500 parts per million of solids, which has been recommended

as i he maximum limit for waters suitable for drinking purposes.

The city of Paris and the water question, L. Gkandeai 1/'/'. Sci. Agro

Mr., in i 1905), /, No. •»'. pp. 842 f01,figs. 9). -This article first appeared as a -

of letters to the Temps, of Paris, December, L904, to May, 1905. It discusses mainly

three conditions affecting the health of Paris as dependent upon the water supply,

i I
i the sewage contamination of the Seine, (2) the unsanitary condition of the sewer

beds and farms due to their inability to properly dispose of the sewage brought to

l hem. and (3) the lack of means of purifying the water BUpply derived from hr »>k~

and streams.

Sewage disposal by spreading it on the land, including sewage irrigation, is con-

sidered inadequate and unsatisfactory, ami various other methods of disposal the

bacteriological process (using septic tanks and contact beds) and the Candj pro

(using sprinklers and " carboferrite " filters) are discussed as possible substitutes or

supplements. Accounts are also given of Btudies by Calmette on the biological puri-

fication of sewage. The causes and prevention of the contamination of the Seine are

considered.
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The means of correcting present conditions proposed are (1) extension of the area

of the sewage farms, (2) substitution of bacteriological treatment for sewage irriga-

tion, and (3) a combination of the two. The last seems to offer many advantages.

An account of the Berlin sewage farm and its successful operation is given.

SOILS—FERTILIZERS.

The availability of potash and phosphoric acid in soil, (i. S. Fraps {North

Carolina Sta. Rpt. 1904, pp. 26-47).—This article discusses and reviews investiga-

tions relating to the "influences which art to release the plant food locked up in the

soil," grouping and defining these influences under three ''factors of availability,'
1

viz, (1 ) chemical availability, (2) physical availability, and (3) weathering availa-

bility. These should take into account "the amount of plant food which is present

in forms of combination that can be taken up by the plant; the physical condition

of the soil; the amount of plant food converted into assimilable forms during the

period of growth of the plant; the feeding power of the plants.*'

A study of the changes caused by weathering and by varying conditions of mois-

ture, organic matter, and calcium compounds in 3 typical North Carolina soils is

reported. The results show that " nitric acid of 1/50 normal strength dissolved from

40 to 80 per cent as much potash as 1 5 normal nitric acid from samples (differently

treated) of one soil, ami from 50 to 90 per cent from another. The amount of phos-

phoric acid soluble in 1 5 normal nitric acid may increase or decrease in a moist soil

after standing 4 months, but increases if calcium sulphate is present. An increase

in the amount of potash soluble in 1/5 normal nitric acid took place in a soil kept

moist 4 months, with or without the presence of calcium sulphate.

"The presence of calcium carbonate had a tendency to decrease the amount of pot-

ash dissolved. There was a difference in the behavior of the three soils, one show-

ing a tendency to decrease in soluble potash, while the other two increased. In the

same samples the quantity of potash soluble in 1/50 normal acid had decreased. The
effect of moist calcium carbonate was to reduce the solubility of phosphoric acid

in 1 5 normal acid as compared with dry calcium carbonate. In one soil calcium

carbonate increased decidedly the amount of phosphoric acid soluble in 1/5 normal

acid, and in two soils it decreased the amount. It caused a decrease in the amount
of soluble potash in every case. Calcium sulphate increased the amount of phos-

phoric acid soluble in 1 5 normal acid, particularly in one of the soils. It caused a

decrease in the solubility of potash in two cases ami a decided increase in one.

"There is no contradiction in the fact here brought out.that calcium salts decrease

the amount of potash dissolved by 1/5 normal or 1/50 normal nitric acid, and the fact

that calcium salts cause more potash to go into solution in an aqueous extract of

the soil
—

'liberate:- potash.'

"The decay of organic matter (starch or sawdust ) in a soil caused a decrease in the

amount of phosphoric acid dissolved, but a great increase in the amount of potash,

from 9,0 to 99 per cent with 1 5 normal acid, and from 11 to 20 percent with 1 50 nor-

mal acid. . . .

"There was a variation in the power of soils to convert organic matter into humus
and retain it. In three soils, the amount of humus gained from starch at the end of

6i months was 0.0, 0.06, 0.18; and from sawdust 0.03, 0.14, 0.30 per cent of the ignited

soil. A relatively small amount of organic matter added to soils was converted into

humus. The maximum obtained in this work was 3 per cent of the starch and 4.1

per, cent of the sawdust, though from 75 to 95 per cent of the starch and from 30 to

.".7 per cent of the sawdust disappeared during the 4 months."
On the source, amount, and importance of carbon dioxid in soil, J. Stok-

lasa and A. Ernest (Cenibl Bakt. [«fc.], 2. AbL, U (1905), No. 22-23, pp. 723-736;

abs, in Chem. Ztg., 29 (1905), No. 68, Repert. No, 17, p. 249; .Jour. Chem. Soc. [Lou-
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don], 88 | 1905 i, No. 515, II, p. 607 I. It is stated thai the principal sources of carbon

dioxid in the soil are micro-organisms and the roots of the higher plants.

The results of studies by means of special apparatus of the rate of production of

carbon dioxid by micro-organisms and the roots of plants are reported and from

them it is estimated thai the organisms in l hectare of soil t.. a depth of 10 cm.

produce 75 k'_r . of carbon dioxid per day during the 200 days a year on which the

temperature reaches a mean of L5° (
'. A-ssuming thai a hectare of Boil bears 2,000,000

plants ui' a cereal, the production of carbon dioxid bytheir roots would, according

to the results reported, be 60 kg. per hectare daily. Of the plant- experimented

with, red clover, beets, and <»ats produced the largesl amounts of carbon dioxid.

It is claimed thai the large amounts of carbon dioxid derived from these sources

converl a notable amounl of Boil material into soluble forms. It is held thai the

Bolvenl action of roots, especially young roots, is due to this carbon dioxid and nol

to organic acids, which, as Czapeck and Kohn and Kossowich have shown E. 8. R.,

16, pp. .'!44, L048), are nol secreted by plants.

Contributions to our knowledge of the aeration of soils, K. II. K i \< .
i Sci* na .

a. sir., 22 | 1905), No. 564, />/>. /'>'> $99). A review of Bulletin 25 of the Bureau ol

Soils (E. s. R., lti, p. 752), claiming thai a weakness of the conclusions drawn lies

in the tact that they are based upon "the mathematical treat nl of a very limited

series of laboratory experiments, which, however, have been executed with greal

care," but have not been checked l>y field observations and experiments. It i-

maintained "that rates of transpiration, as measured in the Laboratory trials, are

quite inapplicable for use in giving a measure of the rate of How of air through Boils

under field conditions."

The influence of packing of the soil on the growth of oats, C. vox See] bobs']

and Kkzvmowski {Jour. Landw., 53 [1905), No. 3, pp. 969 278). -The observations

recorded indicate that rolling hinders the growth of plants by interfering with trans

formation of nitrogen in the soil and with root breathing. The influence of rolling

on the lodging of cereals is discussed.

Bare fallow, C. von Seelhorst t Deut. Landw. Presse, 32 \ 1905), Not. ,'/. />/>. 601,

602; 72, pp. 608 610; 73, pp. 615, 616). -A review of evidence showing, as Pfeiffer

claims (E. S. R., L6, p. 858), that hare fallowing is soil robbery and is as a rule had

practice on ordinary soils
I nol containing an excess of organic matter

Investigations on evaporation from cultivated soils and from uncultivated

stubble soil, C. vox Seelhorst (Jour. Landw., 53 (1905), No. 3, pp. ?64r-268).

Observations on large vegetation cylinders are reported which indicate thai incase

of heavy rainfalls more water evaporates from hoed soil than from unhoed, bu1 thai

with small rainfalls the reverse is true.

Investigations on the percolation of rain water in sandy and loamy soils,

C. vox Seelhorst (Jour. Landw., 53 (1905), No. 3, pp. 960-263). Observations on

vegetation cylinders of l.l cubic meter' content showed no greal difference in the

amount of evaporation on sand ami medium loam soil whether fallow or stnhhle.

Some agricultural and geobotanical observations, S. Ki;\\ k<>\ Zend. Qhaz.,

1904, No8. ?;, ;;,• "/'-. in Zhur. Opuitn. Agron. i Russ. Jour. Expt. Landw.), 6 |
19

No. /./'/'• '/' ?6).—One of the observations relates to the water-eoluble salts in the

soil. The concentration of the soil solution- w a- found to vary greatly according to

the weather, the properties of the soil, the relief of the locality, and other conditions.

It was noted that a field apparently uniformly cultivated and with a uniform cover

of living plants and plant remains -lowed very different am..nuts of substances solu-

ble in water at points close to one another. Such fluctuations the author ascribes

to difference- in thickness of the plant cover, to the inline;, e of animal-, etc.

Daring the winter the soil solution remained almost unaltered; in the spring there

was in the drained soil a washing out or accumulation «»f dissolved substances accord-

ing to the character of the weather until a sufficient plant covering grew up. when
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the concentration was maintained at a certain level; in the less active, undrained

soil the conditions of concentration were reversed.

—

p. fireman.

Distribution of the population of Sweden as determined by the geological

character of the soil, C. Rabot {Geographies 11 ( 1905 ), No. 5, pp. 359-367, figs. 6).

The sugar-cane soils of Jamaica, III, H. H. Cousins {Bui. Dept. Ayr.

[Jamaica'], 3 {1905), No. 7, pp. 137-146).—This is a third communication on this

subject (E. S. R., 1.5, p. 459) and reports mechanical and chemical analyses of 12

samples of soil with brief discussions of the fertilizer requirements of the different

samples. The most striking characteristic common to all the. soils was the deficiency

• if calcium carbonate. " In some cases it was not possible to detect any carbonates

at all."

Geological notes on cacao soils, E. H. Cunningham-Craig ( Trinidad Bot. Dept,

lUil. Misc. Inform., 1905, No. 47, pp. 196-200).—The 8 principal rocks that have been

observed as forming cacao-bearing soils are noted, the soils themselves are described,

and suggestions are given regarding the kinds of fertilizers which should be used on

the soils of different origin in the culture of cacao.

Investigations in regard to the phosphoric acid in cultivated land in Java,

T. Marr {Mealed. Proefstat. Oost-Java, 4- ser., No. 4. pp. 65-87, figs. ..').—Many Java

soils present the peculiarity of producing good crops and failing to respond to appli-

cations of phosphates, although containing less total phosphoric acid than is generally

considered necessary for a productive soil (0.1 per cent). The assimilable phos-

phoricacid was determined in some of these soils by Schloesing's method of digestion

in dilute (0.01 to 0.1 per cent) nitric acid (E. S. R., 11, p. 131), and Dyer's method

of digestion in citric acid (E. S. R., 5, p. 1013), using, however, 2 per cent acid.

The first method showed much less available phosphoric acid (0.0017 to 0.0234 per

cent ) than is considered by de Sigmond (E. S. R., 12, p. 907) necessary for a pro-

ductive soil, viz, 0.075 per cent. With Dyer's method, however, the available

phosphoric acid was, as a rule, higher ( with one exception 0.018 to 0.071 per cent)

and well over the limit set by Dyer for a productive soil, viz, 0.01 per cent. There

was little or no relation between the total phosphoric acid and that found by either

of the above methods.

Investigations on the potash content of moor soils, P. Vageler ( Vrtljschr.

Bayer. Landw. Rat., 10 (1905), Xo. 2 | Erganzungsh.) , Sup. 7, pp. 125-133). The aver-

ages of 14.'! analyses of cultivated Bavarian moor soils are reported showing a varia-

tion in potash content of from 0.0544 per cent to 0.089 per cent. The average amount
of potash in virgin upland moor soil was 0.033 per cent. In spite of the fact that

most of these soils are well supplied with potash, they are much benefited by liberal

applications of potash fertilizers. The potash is apparently in very unavailable form.

The soil of the Pontine marshes, A. Orth (',. Internat. Kong. Angew. Chem.,

1903, Be i'. 3, pp. 741-745).—Analyses of several samples of soil are reported and the

character of the soils of the Roman Campagna is discussed.

On the difficulty of ascertaining the productiveness of tropical soils, A.

Couturier {Bui. Assoc ('him. Sucr. et Distill., 22 (1905), pp. 1302-1304; nhs. in ('hem.

Centbl., 1905, If, No. 11, pp. 849, 850).—The author points out that the climatic

agencies which have resulted in the formation of tropical and subtropical soils bring

about a very different series of physical and chemical changes from those which take

place in the soils of temperate zones. Tropical soils therefore can not be judged on

the same basis as soils of temperate zones. For this reason there is great need of

careful study of tropical soils.

Soil analysis and the value of the results in the fertilizing of vineyards,

A. Hubert (Monit. Sci., 4- ser., 19 {1905), II, pp. 582-588; abs. in Chem. Centbl., 1905,

II, Xo. 9, p. 095).—Descriptions are given of the methods used, which were in the

main the official methods of the committee of French agricultural experiment sta-

tions. Directions for fertilizing based upon analyses of various vineyard soils are
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given and the value of chemical analyses in determining the fertilizer require

of soils pointed out.

A new method of mechanical soil analysis, A - Internal. Kong.

Angew. Chem., 1908, Ber. 8, pp.896 898).— A method involving the use oJ

amounts of soil i 3.75 to ) gm. i and based upon boiling in a Bmall Erlenmeyer flask,

passing through Bieves, and allowing to settle in cylinders, is briefly described.

The bacteriological examination of cultivated soils, T. \l\w\ Internal.

Kong. Angew. Chem., 1908, Ber.8jpp.784 794). Comparative studies of the behavioi

of differenl Boil organisms tmder varying conditions are reported.

Soil inoculation (Jour. Bd. Agr. [London], ii (1905), No. 11, pp. 669

previous publication (E. S. R., L6, p. 541) an accounl was given of experiments with

the improved Nitragin for the inoculation of leguminous crops. In the present

report a description is given of the methods of application and a comparison is draw

between this improved inoculating material and thai distributed by this Department.

A- formerly, the Nitragin is prepared for special crops, cultures being imn avail-

able for beans, clovers of various kinds, alfalfa, vetches, etc. The cultures arej dis-

tributed in glass tubes and must be protected from heal and too much Light. The
(•(.ntcnts of the tubes are to be turned ou1 into water, or better still, fresh milk, and

nutrient substances, said to l>e peptone and grape sugar, are dissolved in the solution

before adding the culture. The seeds to be inoculated, are wel with the solution

and sewn at once, care being taken to present their drying. Nitragin differs from

the material prepared by this Department in that it must be prevented from drying,

while the inoculating material of this Department is sent out in a dry condition and

may be allowed to drj on the seed. The other methods of handling are quite similar

for the two substances.

Contribution to the knowledge of nitrogen bacteria, 1-
. Lo'hnis (Centbl.

Bakt. [etc.'], .'. Abt., 14 (1905), Nob. 18 20, pp. 582-604; ?2-2S,.pp. 718-728; abs. in

Jour. Chem. Soc. {
London], 88 I 1905), No. 515, IL pp. 601, 602).—This is a review

of the investigations by the author during several years past, as well as of similar

studies by other investigator- on nitrogen-fixing bacteria, bacteria which assimilate

nitrates, and urea bacteria.

i he principal organisms in these .". classes are described, and it is shown thai the

various nitrogen-fixing bacteria (Bacterium pneumoniae, Ii lactis viscosum, B. radio-

bacter, /»'. radicicola, B. prodigiomm, and B. turcosum) also assimilated nitrates, bul to

different extents. /»'. agreste did not iix nitrogen but assimilated nitrates vigorously,

while Ii fluorescens decomposed nitrates chiefly by denitrification. In cultures

inoculated with soil urea was rapidly converted into ammonium carbonate, probably

by the action of Urobacillw paateurii, but attempt- to isolate this micro-organism

were unsuccessful.

The characteristics and behavior in cultures of Bacillus freudenreichii are described.

This organism showed but small capacity for transforming urea into ammoniacal

compounds.

On the value of some new nitrogenous fertilizers, II. (i. SoD&bbai u Meddel.

K. Landtbr. Akad. ExptlfaU. [Stockholm], No. 85, pp. 97).—The author dis

number of new methods of utilizing the nitrogen of the air for agricultural pur-

poses, and gives an account of pot and held experiment- with - new fertilizers at the

experiment station at Alhano, Sweden, viz., with calcium cyanamid and calcium

nitrate.

The former fertilizer produced an increase in the yield of white mustard of 52.9

per cent of that of an equivalent amount of nitrogen in nitrate of soda. In experi-

ments with oats in vessels buried in the ground, the yield obtained with calcium

cyanamid was to that obtained with nitrate of soda as 76:100. The increase in tin-

straw was, however, relatively larger than m grain.
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Pot experiments with oats showed that calcium cyanamid produced yields of grain

from 86.1 to 102.7 per cent of those obtained with similar amounts of nitric nitrogen,

the total increase in the yields of grain and straw ranging from 86.1 to 98.3 per cent.

Ammonium sulphate in the same series of trials produced an increase of 95.9 to 101.7

per cent in the total crop, and of 98.9 to 102.7 per cent in the yield of grain, the

yields obtained with equivalent amounts of nitrate of soda being placed at 100.

Similar results were obtained in field experiments with oats.

When applications of calcium cyanamid containing 150 kg. of nitrogen per hectare

(134 lbs. per acre) were made directly before sowing, a decided poisonous effect was
produced in the case of mustard, while similar applications added 11 days before

sowing oats produced no symptons of poisoning whatever. Pure calcium nitrate pro-

duced approximately the same increase in the yield of oats as equivalent amounts of

nitrate of soda when grown in pots or in plat experiments.

The effect of the presence of nitrites in calcium nitrate was studied in a series of

experiments with oats, nitrate containing different quantities of nitrite, viz, from

1 to 20 per cent, being applied. It was found that such impure nitrate produced

fully as good, if not better, results than nitrates free from nitrites, the increase in

yields of total crop on the former fertilization ranging from 113 to 120 per cent of

those obtained on the latter fertilization, and in yield of grain from 108 to 113 per

cent. A bibliography of the subject is given at the tod of the report,

—

f. w. woll.

Preservation and action of the nitrogen of urine, E. Bohme (Illus. Landw.

Ztg., 24 {1904), Nos. 87, pp. 1001, 1002, figs. 3; 88, p. 1011, figs. 7; 89, pp. 1023-1025,

figs. 5; abs. in Centbl. Agr. Chem., 34 (1905), No. 5, pp. 300-305; Jour. Chem. Soc.

[London'], 88 (1905), No. 513, II, p. 477).—In the experiments reported gypsum,

used at the rate of 10 per cent, reduced the loss of nitrogen to 7 per cent in 250 days,

untreated urine losing 56 per cent of its nitrogen in that time. Sulphuric acid (1 per

cent) reduced the loss to 5.5 per cent, while 2 per cent of sulphuric acid retained all

of the nitrogen.

Addition of lime and gypsum increased the action of the urine when used as a fer-

tilizer. Urine treated with these substances and with sulphuric acid gave better

results when applied before seeding than as a top-dressing. The nitrogen of the

urine was almost equal in effect to that of sodium nitrate.

Ammoniacal nitrogen as a plant food, Gerlach and Vogel ( Centbl. Bakt. [etc.],

2. Abt., 14 (1905), No. 3-4, pp. 124-128, figs. 2; abs. in Chem. Centbl., 1905,1. No. 24,

p. 1609).—Parallel experiments were carried out in sterilized soil in pots of special

construction to test the comparative effect of ammoniacal nitrogen (ammonium sul-

phate) and nitric nitrogen (sodium nitrate) on the corn plant.

Notwithstanding the fact that no nitrous or nitric organisms were present and no

nitrites or nitrates were formed in the soils to which ammonium sulphate was added,

the yields of dry matter and the nitrogen content of both the above ground and

below ground parts of the plants were markedly increased. The yields of dry matter

and nitrogen content per pot were, respectively, 55.42 and 0.189 gm. without appli-

cation of nitrogen; 80.88 and 0.445 gm. with sodium nitrate; and 72.54 and 0.387 gm.

with ammonium sulphate. These results indicate that the maize plant can take up

and use the nitrogen of ammonium sulphate without nitrification.

Ammonium salts or nitrate of soda, Clausen (Deut. Landw. Presse, 32 (1905),

No. 72, pp. 611, 612).—An account is here given of experiments during 1904 with

oats on a moderately loamy sandy soil to determine the relative effect of ammonium
salts and nitrate of soda on dry and moist soils, one series of plats receiving only the

natural rainfall, another being kept moist by irrigation until 3 leaves had appeared,

and a third kept moist until the time of harvest.

The nitrate of soda gave the best results on the unirrigated soil, but was less effect-

ive than the ammonium salts in the other 2 cases. The lower efficiency of the

nitrate, however, was apparently not due to washing of nitrates into the drainage,
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since tlit- plat receiving the larger amount of water gave a larger yield with nitrate

of soda than that receiving the smaller amount.

Nitrate by-product, Ar\i\\\ [Aba. in Centbl. Agr. Chem., 3$ {1904), Vo.

85$).— A product obtained bj the evaporation of water from the holds of ships carr) ing

nitrate of soda is found on the markel under the name of nit rat.- by-product, h con-

sists largely of common salt, but contains small amounts of potash ami 3 to 4 percenl

of nitrogen corresponding to L8.2 to 24.3 per cent <>i nitrate of Boda Attention is

called t<» a spurious article, consisting almost entirelj of -alt, which i- beh

under the same name.

Calcium nitrate in agriculture, E. S. Bellenoi \ i ' 'ompt. Rend. Acad. Sci.

[Paria], 140 (1905), No. t8,p. //!«>; aba. in Jour. Chem. Soc. [London], 88

"No. 518, //,y. f78). Comparative tests of sodium and calcium nitrates on potatoes

and sugar beets are reported which show an increase of I .
s per cent of starch in the

potatoes and 1.37 percent of sugar in the beets in favor of the plats fertilized with

calcium nitrate as the average of several years' experiments. The calcii titrate \b

prepared b} the action of sodium nit fate on calcium chlorid, the sodium chlorid *ep

arating ou1 on concent ration.

On some constituents of Manchester soot, E. lwi:< in (Mem. and Proc. \fan-

cheater Lit. and Phil. Soc, 19 (1905), pt. 8, No. 14, pp. 10; OJvem. Newa,91 | 1906 ,
Vo.

2876, />/>. 259-261). -A detailed study is reported from which the following averages

are estimated : Ammonium sulphate L0.7, ash 19.6, acid constituent- 10.9, and hydro-

carbons (benzene extracl ) L3 per cent.

The Tunisian phosphates, L. Pervinquteke | Rev. Sci. [Parts], 5. aer., ',
i 1905),

No. //, pp. 858-861, figa.
>').—An account is given of the discovery, character, and

exploitation of these phosphates, especially the very rich deposits of < lafsa. Analyses

reported show these phosphates to contain from 60 to <>*> per cent of tricalcium phos-

phate, 10 to 15 per cent of calcium carbonate, and 1.25 to 2.50 per cent of alumina

and iron oxid.

On the action of organic acids on phosphates, A. Quabtaroli (Stoz. Sper.

Agr. l!"/., 88
1 1905), No. 1-2, pp. 83-118; aba. in Jour. Chem. Soc. [ London], 88 I 1905),

No. 514, TI, p. 549).— A series of studies is reported which leads to the conclusion

that the organic acid- which usually occur in plants tirst render insoluble phosphates

soluble and then convert them into dihydrogen phosphates. Any free phosphoric

acid w hidi ma\ he produced is converted in the plants into a dihydrogen salt. This

is explained by the lower acidity of organic acids as compared with phosphoric acid

and by their greater affinity as compared with acid phosphates.

Potash for mangolds and potatoes on moor soils, II. von Feilitzen s

aha Moaakulturfor. Tidahr., 19\ 1905), No. .\ pp. 91 100,pla. 4, fig- ' >• The Author con-

ducted experiments with mangolds and potatoes in vegetation vessels placed in

ground of I square meter surface area.

The most economical results in fertilization of these crops with potash on moor

soils were obtained by applying the high-grade salts. It was found, and is plainly

shown by lithographic reproductions of the crops grown under different systems ol

fertilization, that abnormal changes in the vegetative parts of these crops appeared

whenever the soil was in marked need of potash.— i\ w. woi.i..

Fertilizer experiments with lime, M. Hoffmann | Arb. Deut. Landw. GeaeU., 1906,

No. 106, pp. XIV 276, figa. £).—This article discusses the chemistry of lime and

reports in detail a series of experiments made from 1899 to L903 on 150 farms in 17

different regions of the German Empire under the auspices of the fertilizer section of

the German Agricultural Society, cooperating with local societies or experiment

stations.

Of the 150 experiments undertaken only 79 were properly carried oul according

to the five-year plan which included one crop of legumes and 2 of potatoes, but

excluded hare fallow.



450 EXPERIMENT STATION RECORD.

In the majority of cases applications of lime were beneficial. On light soil poor in

humus and in dry seasons, however, the carbonates proved preferable to the more

caustic quick lime. Practical deductions regarding methods of application of different

forms of lime are drawn.

The injurious effect of gypsum in vegetation experiments in zinc pots,

D. Meyer {Fuhling's Landw. Ztg., 54 {1905), Xo. 8, pp. 261-261).—Previous experi-

ments having shown that applications of gypsum resulted in a decrease in yield in

the case of certain crops grown in zinc pots on a soil composed of sand and 2h per

cent of peat, further experiments were undertaken to determine the cause and extent

of this action, as well- as the behavior of different crops grown under such conditions.

Parallel experiments in zinc pots and in earthenware pots showed that the yields

were uniformly larger in the latter, but that different plants vary widely when
grown under the same conditions. The decline in yield following applications of

gypsum in zinc pots was especially marked in the case of leguminous. plants. The
injurious effect of the gypsum was overcome by applying witli it a certain amount of

calcium or magnesium carbonate, and was not observed when the artificial soil

mixture was made up of sand and 10 per cent of ordinary field soil.

Further experiments are considered necessary to determine the exact cause of the

injurious effect of the gypsum and the behavior of different crops toward this sub-

stance under varying conditions.

On the injurious action of gypsum in vegetation experiments in zinc pots,

B. Tacke (FiMing's Landw. Ztg., 54 (1905), Xo. 10, pp. 331, 332).—A brief note on

Meyer's article referred to above.

The author calls attention to the earlier work of Fleischer o. and Tacke and Immen-
dorff h with gypsum on acid upland moor soils, which indicated that the injurious

effect of gypsum observed, especially in the case of leguminous plants, was due to

the setting free of acids to which such plants are especially sensitive. A similar

explanation is offered for Meyer's results, the injurious effect of the gypsum being

heightened in the case of the zinc pots by the action of the zinc dissolved by the free

acids, c as indicated by the author's experiments on acid moor soils.

Some of the more recent investigations on the use of commercial fertilizers,

Rippert {Fuhling's Landw. Ztg.
}
54 ( 1905), Xo. 18, pp. 608-620).—A review of investi-

gations relating especially to the comparative fertilizing value of nitrogen in form of

ammonia and nitrate and of different forms of rmosphates and potash salts.

It is pointed out that in judging of the efficiency of a given fertilizer account must

be taken of a number of different factors, including geographical position, climate,

amount of precipitation, geological character of the soil, chemical and physical prop-

erties, depth of the surface soil, as well as the character of the subsoil.

The investigations discussed include experiments by Kruger, Klopfer, and Schneide-

wind on the comparative fertilizing value of ammonium salts and nitrates used

alone or in mixture with peat or soil and applied as top dressing or mixed with the

soil (E. S. R., 15, p. 130; 16, p. 554); experiments at Lauchstadt on the use of phos-

phoric acid in connection with manure of various kinds, and on the relative value of

Wolters phosphate, superphosphate, and Thomas slag (E. S. R., 16, p. 654); and

experiments by Schneidewind, Meyer, and Wagner on the comparative value of

potassium sulphate, potassium chlorid, 40 per cent potash salt, and kainit, as well

as on the influence of the associated salts in potash fertilizers (E. S. R., 16, pp. 660,

760, 861).

Analyses and valuations of commercial fertilizers, J. P. Street, W. P. Allen,

and V. J. Cakberky {New Jt rsey Stas. Bal. 187, pp. 21) .—Analyses of 232 samples of

"Landw. Jahrb., 1891, p. 607.

i' Mitt. Ford. Moorkultur, 1899, p. 175.

c Landw. Jahrb., 27 (1898), Erganzungsh., IV, p. 259 (E. S. R., 10, p. 941).
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fertilizers, representing 96 manufacturers, are reported with a schedule of trade val-

ues i 'i fertilizing materials for 1905.

Analyses of commercial fertilizers, II.. I. Wiiiiim: m \i. {RhodL Island Sta.

liul. t08, pp. /.' ). -— "This bulletin contains the results of such analyses of bone,

tankage, and of ready-mixed potato fertilizers as have been found on Bale in Rhode

[sland during t be Bpring of L905.

"

Analyses of commercial fertilizers (South Carolina Sito. BuU. 110, 111, 112, US,

/>/>. ; i ach (.—Tabulated analyses of L60 fertilizers.

Fertilizer analyses, fall season, 1904, to spring- season, 1905, B. \V. Ku-
c;oui: ( />"/. N. C. Bd. Agr., ?6 (1905), No. ;. pp. 77). The aames and guaranteed

composition of fertilizers registered for L905, and analyses and valuations of 679 sam-

ples of commercial fertilizers and 108 samples of cotton-seed meal, examined during

the tail of L904 and Bpring of L905, with explanations regarding terms used in fertili

ser analyses, freighl rates, valuation, etc.

Mineral products of the United States, calendar years 1895 to 1904,
I ». T. I>ay (U. S. Geol. Survey, 1905, Aug., folio).—The quantity and value of the

different products during the years named are given. Among the products of apecial

interesl from an agricultural Btandpoinl arc gypsum, of which 940,917 shoii ton.-,

worth $2,784,325, were produced in L904; marl, 25,000 short tons, worth $20,000;

and phosphate rock, 1,874,428 long tons, worth $6,873,625.

Working- in Great Britain of the fertilizers and feeding- stuffs act, 1893
(Minutes of Eviderce befon Dept. Com. Bd. Agr. and Fisheries [London], 1908, pp.

Ill f86).—A detailed reporl of evidence, a summary of which was noted in

E. S. R., hi. p. 961.

AGRICULTURAL BOTANY.

Report of the botanist, .1. \Y. Blankinship (Montana Sta. Rpt. 1904, PP- 919-

2^4).— An account is given of the various lines <>t' investigation carried on by the

author during the period covered by this report. A considerable portion of his time

was given up to the study and determination of the botanical collections that have

been made, and some work was done in collecting, naming, and mounting parasitic

plant disease material, with the hope of getting together sufficienl material for a

publication on the parasitic diseases of the State.

A brief accounl is given of a disease of cottonwoods which seem- to be of an

infections nature and which attack- the different species of cottonwood -row ing in a

number Of the largest cities of the State. Tin- same species ill the w ild -tat i' do nol

seem to hi- affected. The principal symptom of disease is the yellowing of the foli-

age accompanied by bleeding from the limbs and trunks, and when cut the wood

shows a diseased condition of the t issues e \ tend in:.: do w nward from the points where

the bleeding takes place. The author- suggests the name "cottonwood yellows"

for this disease, and its diagnosis and treatment are to be the Bubjecl of further

investigation.

In cooperation with the horticulturist, collections have been made of a number o\

plants to test their adaptability for ornamental cultivation. Notes are also given on

a number of introduced plants that threaten to become troublesome a- weeds, etc

The physiological effects of Bordeaux mixture, R. Sen indeb t Landw. Jahrb.,

33 (1904 I, No. 4-5, pp. 517-684; aba. in Jour. Bd. Agr. [London], 12(1905), No. :.

/>//. 418-416).— After- discussing the effect of copper on plants and the use of Bor-

deaux mixture as a fungicide, the author gives an a. •count of an extended Beries of

experiments to test the effect of Bordeaux mixture upon the hot plant, wholly aside

from its action as a fungicide.

The various theories regarding the supposed stimulating effect of Bordeaux mixture

are reviewed, and the author rejects the idea of a stimulating effed acting through
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the epidermis of the leaves, stating that wherever the copper penetrates the cuticle

ii acts injuriously upon the protoplasm of the leaf cells. The copper left in the soil

as a result of repeated sprayings can not be other than injurious to the plant, especially

if present in appreciable quantity.

, The beneficial action of this fungicide is attributed to a number of factors, the

principal of which are the action of the lime, the repression of many insects by

spraying, and the influence of a thin coating of copper on the assimilation and trans-

piration < »f the plant. The latter of these factors is believed to be the most important

,

and to it much space is given. The author considers that the thin coating of copper

hydrate on the leaves protects the chlorophyll against the injurious action of too

intense light and diminishes the transpiration of the leaves. No chemical action

takes place, the beneficial results being due solely to the physical action of the thin

layer of copper in reducing the intensity of light, As a practical application of this

theory, it is suggested that the strength of Bordeaux mixture might be regulated to

suit the character of the season, exposure, etc.

Attention is called to the occasional injury to foliage and fruit from the use of

Bordeaux mixture. This seems due in many instances to the use of too little lime

in making the fungicide, but similar results have been observed when there was an

excess of lime used. The amount of injury seems to vary for different plants, and it

is influenced by different climatic conditions. In general the excess of lime seems

to check the injurious effects of copper sulphate, but in the case of apples and peaches

it is not wholly aide to prevent it, and in addition a superabundance of lime very

greatly reduces the adhesiveness of the fungicide. The excess of lime is also asso-

ciated with a reduction in the amount of copper hydrate, and, as a consequence, its

fungicidal action is diminished.

The author inclines to the belief that in practice it will be found best to use equal

weights of lime and copper sulphate. There appears to be no reason for not following

this proportion in spraying grapes, apples, pears, and potatoes. For spraying

peaches 2 parts of lime to 1 part of copper sulphate should be employed, and the

number of applications should be as limited as possible, sprayings never being made

during rainy or cloudy weather.

Notes on water transfer in plants, II. II. Dixon (Set. Proc. Roy. Dub/in Soc,

v. ser., 11 (1905), No. .', />/>. 1-12).—In considering the possibility of the participa-

tion of living cells of the stem of a plant in the elevation of the transpiration current,

the author has reviewed the experiments of Ursprung, who concluded that the cells

assist by directly elevating the water or partially supporting a hydrostatic head, and

by keeping the vessels and tracheids in a condition suitable for transmitting water.

The author carried on experiments with living stems and attached leaves, and he

gives quite a different interpretation of the results obtained.

When portions of the stem wrere killed by heat the leaves beyond wilted, indicat-

ing that the cells of the stem exercised no especial function in the elevation of water.

Where only very short portions of the stem were killed little injury appeared, but

when 2 to 5 cm. of the stem was killed the leaves showed injury in proportion to the

length of stem destroyed. This injury had a progressive effect, which is attributed

to the introduction into the leaves of poisonous or plasmolyzing substances from the

dead cells. This action was repeatedly shown by immersing freshly cut stems in

decoctions made by boiling stems of the same kind and cooling the fluid. As com-

pared with stems immersed in fresh water, wilting took place much earlier with

those immersed in the decoctions.

In order to show that this effect was not due to clogging, the bottom of the

immersed stems was cut off at frequent intervals, and the injurious properties of the

decoctions were retained after repeated filterings.
.
Some slight injury may have

been due to clogging of the water-conducting tissues of the plant by comparatively

mpermeable substances, but the filtering would have removed most of these. 1 1 is
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possible thai the application of heal in these experiments may to some exten! have

permanent 1 j interrupted the water Buppl) bj breaking the water columns, on the

continuity of which the water supply of the aerial portions depends.

On the movements of petals, Esther P. Hensel i Univ. [ Nebr.] Stud

No. 8, />/>. S8).—A reporl is given of an investigation of the physical causes which

bring about the opening and closing movements of certain flowers. In this investi-

gation ex peri incuts were carried on with the dandelion, four o'clock, morning glory,

evening star, evening primrose, and flax, and observations made upon a large num-

ber of other flowering plant-.

It isshownthal the opening of the dandelion flowers can be controlled i>> keep-

ing the flowers at a lower temperature than normal, and when the opening has been

retarded they can be caused to open by the application of either dr) or moisl heat

It was found possible to close any ephemeral flower before its time by an extra

amount of heat, either moisl or dry. It is impossible to open an ephemeral flower

by placing the plant in a lower temperature, since this checks growth, and opening

with this type is a matter of grow th rather than one of stimulus.

In the study of the different plants, light, humidity, and water contenl of I

were eliminated as possible physical factors, and it was found that heat, b) it- vari-

ations during 24 hours, is the direct cause of movement in those types of Mowers thai

bloom for more than one day. The closing of ephemeral flowers can be delayed

several hours by a temperature which is constantly lower than normal. The cause

of the periodic movements of flowers lasting more than a single day is attributed to

the influence of variations of temperature, acting not through turgescence, bul by

stimulation of the protoplasm.

A preliminary report on the Hymeniales of Connecticut, E. A. Winn-

i Conn. State Geol. and Nat. Hist. Survey Bul. 8, pp. 81, pis. £0).—The author gives a

list, together with descriptive and critical notes, of the fleshy and woody fungi known

to occur within the State of Connecticut. The aim has been to compile as far as

possible a complete and accurate list of native species rather than to prepare original

keys, technical descriptions of species, etc.

Notes on amanitas, W. A. Kellerman (Mycol. /»'"/., S (19t ,'/. /</'.

161-164, figs. 8; /.'./>/>. 165-168, figs. 8).—Illustrated notes, technical descriptions,

ami general accounts are given of ;i mini her of species of Amanita, of which .1. t\ rna

and .1. soliiaria arc figured ami described. Both of these species are said t<> be highly

poisonous.

A yellow race of Bacillus pseudarabinus from the quince, R. <i. Smith

( Proc. Linn. Soc. A'. S. Wales, .".>
I 1904), />t. U pp. 860-862).—While makings study

of the bacterial flora of some branches of quince a number of species were colic, ted.

one of which appeared in great abundance and was made the subjeel of considerable

investigation

The general morphology of the organism seemed to indicate that it was closely

related to Bacillus pseudarabinus, except that the bacterium from the sugar cane was

always white while that from the quince was yellow, varying from a pale buff on

gelatin to a deep yellow on potato. Further Btudy convinced the author thai there

are no specific difference- in the organisms but that they are white and yellow races

of the same specie-.

The bacterial origin of Macrozamia gum, R. <.. Smith Proc. Linn. Sot: V S*.

fVales, 99 {1904), pt. 4, pp. 868-868).—In continuation of his investigations on the

bacteria] origin of certain gums, the author reports the isolation from Macrozamia

spiralis of a species of bacillus to which the name /»'. macrozamia is given. The

morphology of the organism and the characteristics of the gum it form- are described.
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FIELD CROPS.

Variety tests of grains, A. Atkinson (Montana Sta. /.'/'/• 1904, pp. 210-217).—
The average results obtained at the station with 23 varieties of spring wheat, 16 of

barley, and L4 of oats grown on one-sixtieth acre plats from L900 to 1904, inclusive,

arc given in tables.

Nineteen varieties of wheat gave an average yield of 50 bu. or more per acre, the 5

leading varieties and theiryields being as follows: Kubanka, 59.9; Glyndon 692, 59;

Glyndon 650, 5s. 7; Glyndon 715, 56.8; and Russian 2955, 56.3 bu. per acre. Wild

Goose ranked first with an average weight of 62.4 lbs. per bushel. The latest

varieties, Glyndon 768, Boultoh blue stem, and Red fife, required 127 days to mature,

and Bart Tremenia and Pringle Champion, the earliest sorts, 120 days.

New Zealand, a 2-rowed barley, gave uniformly good results during the 5 years

and ranked first with a yield of 82.5 bu. per acre. Berkeley, a 2-rowed beardless

variety, stood last in yield with an average of 46 bu. per acre, and also in weight per

bushel with 51.4 lbs. Guy Mayle, a hulless variety, gave an average weight of 64.6

lbs. per bushel, standing first in this regard. No. 5590, obtained from this Depart-

ment, gave the second largest yield, averaging 77.7 bu. for A years, and Mandscheuri,

California Prolific, Italian, Manhattan, and Improved Cheyenne produced over 70

bu. for the 5 years.

Fourteen varieties of oats ranged in average yields from 101 to 128.5 bu. per acre,

with Progress, Wide Awake, and Improved American as the leading sorts. Swedish

Select, not included in this test, produced 183.4 bu. per acre in 1904. Victoria stood

last in productiveness but ranked first in weight per bushel with 42. S lbs., and in

earliness, with a growing period of 110 days. The latest varieties, American White

and Bland White, required 122 days to ripen. All varieties weighed over 39 lbs.

per bushel.

The yields of the different field crops grown on the station farm are recorded and

a brief description of cooperative tests is given. In 1902 tests were carried on by 50

farmers in 16 counties; in 1903, by 204 in 21 counties; and in 1904, by 84 in different

parts of the State.

Summary of press bulletins [on field crops] (Oklahoma Sta. Rpt. 1905, \>\>.

32-41, 42-49).—Previously published articles on the culture of spelt, cowpeas, corn,

and cotton are reprinted. Spring-sown spelt produced at the station 9.8 bu. of grain

per acre and 0.68 ton of straw, and a fall-sown crop, 6.9 bu. of grain and 0.82 ton of

straw. Spelt has not given promise of furnishing pasture during fall and winter.

Field crops at Wag-g-a Experimental Farm, (i. M. McKeown (Agr. Gaz. A'. S.

Wales, 16 [190.5), No. 4, pp. 337, 338) .—Among 24 varieties of wheat Federation stood

first with a yield of 22 bu. 15 lbs. per acre. Of different quantities of seed per acre,

40 lbs. gave the highest yields. Drilling 'proved more satisfactory than broadcasting.

The improvement of poor pastures, T. H. Middleton (Jour. Agr. Sci., 1 (1905),

No. /, pp. 122-145).—The results for 2, 3, and 8 years of 6 experiments in manuring

poor pastures are described. On a light soil potash produced hut little effect, and on

heavy soils phosphatic fertilizers gave highly profitable returns. In the first years

the use of other fertilizers was not justified by the results, but where the work was

carried on for 8 years lime wTas profitable after the first 3 years and potash the last 2

years. Nitrogenous fertilizers were but little effective. Phosphatic fertilizers pro-

moted the growth of Trifolium repens, T. minus, and Medicago luputina. These plants

improved the soil and increased the stand of grasses. Lime favored the increase of

grasses in the herbage. The first lew years the available potash of the clay soil was

apparently sufficient for the leguminous plants, but later the use of potash fertilizers

on ordinary poor pastures became necessary. Basic slag, owing to its content of
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phosphoric acid and iime, is considered useful in beginning the improvement of
|

•

clay pastures. Specific directions forthe treatment of poor pasture lands and the

considerations upon which they are based are given.

Fertilizer experiments with Jerusalem artichokes, II. B Prat.,

n. ser., 9 {1905), No. 17, pp. 548,549). The culture of Jerusalem artichokes is dis-

cussed and the results of fertilizer experiments are reported.

An application of 15,000 kg. of barnyard manure, •'!•'<• kg. of superphosphate, and

200 kg. of muriate of potash per hectare, spread over the entire Burface "i the field,

gave a yield of 38,323 kg. as compared with 30,556 kg, where manure alone was used,

and 31,879 kg. where manure and superphosphate were applied together. When
applied in the drill the application of manure and superphosphate resulted in a yield

of 33, 123 kg., and the complete application in ;i yield of 12,213 kg.

From these results it is concluded thai potash is the dominating elemenl in the

culture "i' Jerusalem artichokes, and thai applying the fertilizer in the drill gives

better results than applying il broadcast, because a larger ai nl >>i potash is made
immediately available t" I he plants.

Remarks on the kk popping1 " of Indian corn, F. II. Storeb
I
Bui. Bussey Inst.,

8(1904), pi- '/,/'/' 74 79). Experiments are reported to disprove that the popping

of pop corn is due to the oil in the grain, and to determine whether popped corn

contains any more soluble starch or other form of dextrin than the original grain.

Whole grains were leached with ether until the oil was removed and were then

dried* slowly in the air. When these grains had 1 ><•»•< >me thoroughly dry thej popped

upon being heated, although they contained no oil. The experimenl also indicated

that perfed dryness in the kernel is required for the besl success in popping. Sam-

ples of popped corn grounds dried at 100° C. contained L9.30 per cenl of matter sol-

uble in water, and unpopped corn treated the same way yielded l'I.Il' percent
Only mere traces of matters capable of reducing cupric oxid were determined in both

kinds of samples, with, perhaps, the larger trace in the sample from the unpopped

corn.

Samples of meal from popped corn dried at 95 to L00° C. contained 7.45 per cent of

moisture, and meal from unpopped corn 12. L3 per cent. It did nol appear thai any

Boluble starch is funned during the act of popping. A test in preparing soluble

starch from popped and unpopped corn left the impression thai rather more soluble

starch was secured from the unpopped than from the popped sample.

studies on the property of popping by several investigators are reviewed, and

other experiments in this line by the author are described. He found that the

removal of the outer skins of rice pop-corn kernels prevented popping, and this was

the case w hether t he kernels had firsl been soaked in ether for 3 or L- days and dried,

or not. Of whole kernels cut in two crosswise of their length only the outer halves,

or those farthest from the cob, popped when heated: and the same result was

obtained after soaking in ether for.") days and drying for I or2 hour- at inn ( .

Bui w hen the kernels were cut in two lengths ise both parts popped readily in BOme

trials. When the kernels were divided into quarters the parts lying nearthecob
did not pop, while in some of the outer portions the property was not destroyed.

41
It is plain from the foregoing trials that the skin of the -rain exerts a very

decided influence on the act of popping. It would appear, indeed, that both the

structure of the individual starch grains in the kernel and the toughness of the

restraining skin which envelopes them all, act to control or modify the manner in

which the moisture in the starch grains when suddenly heated i- converted into

steam of such high ten-ion that the explosive act of popping results, whereby both

the skin of the seed itself and the envelopes of mosl of the starch grains in the seed

are ruptured."

Cotton growing on sandy upland soils, (i. W. < '\i;\ i:i;
I
Alabama Tuskeget Sto.

Bui. ?,/>/>. 11, figs. 9).— Former work in this line has been previously noted
I

I B
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I;.. 17, p. L6). These experiments were made on a light sandy soil, which produced

eowpeas in 1903. The cowpea stubble was plowed under, the land treated with 100

lbs. each of acid phosphate and muriate of potash mixed with 10 tons of barnyard

manure and swamp muck per acre, and wheat, oats, rye, vetch, and other crops grown

for grazing. These crops were pastured and later turned under. Before the cotton

was planted the land was again fertilized, as has just been described. The following

yields per acre were secured :

Variety and soil test with cotton.

Variety.

King
Russell Big Boll..
Willel Red Leaf..
Berry Big Boll....
Peterkin
Crossland ...-

Culpepper
Excelsior Prolific.

Mixed seed

Seed COt-

tOll.

Pounds.
1,290
1,340
1,290
1.600

750

1,250
1,100
1, 240
970

Lint. Seed.

Pounds.
150

470
(I Ml

520
280
180

390
420
350

Founds-.
840
870
890

1 , oso
170

770
710
820
620

Lint at Seed at

10 cts. per 70 cts. per
lb. 100 lbs.

S45
47

40
52
28
18

39
12

$5. 88
6.09
6.23
7.56
3. 29
5.39
4. 97
5.74
4.34

Brief notes are given <>n each variety and on the slight disease attack observed in

the experiment. The value of clean culture was brought out in a trial in which dif-

ferent amounts of cultivation were given.

The commercial cotton crop of 1903-4, J. L. Watkins (U. S. Dept. Agr.,

Bur. Stat i.<. Bnl. 34, j>p. 101).—Statistics for the commercial cotton crops for 5 years,

1899-1900 to 1903-4, are summarized.

The distribution of the crop from the different States and Territories for every year

of the period is shown and the number of bales shipped in the different States from

the various railway stations is recorded. The distribution of the Sea Island cotton

of the crop of 1903-4 is also given, together with miscellaneous statistics for a series

of years hearing on the acreage, yields, prices, and values of the crops; exports and

imports; the cotton-spinning industry; and the cost of picking. The world's con-

sumption and production of cotton is shown in tables and briefly discussed, and the

imports and exports are given for different foreign countries.

The commercial crop of 1903-4 was greater than the crop of 1899-1900 by over

900,000 bales, but smaller than any other crop since that season. During the last 5

years the crop in Arkansas showed an extreme fluctuation of 336,728 bales; in Georgia,

326,619; in Mississippi, 379,264; and in Texas, 1,088,094. In Alabama and the Caro-

linas the output has been comparatively steady, while, with the exception of the

unfavorable season of 1903-4, the crop in Indian Territory, Louisiana, and Oklahoma

has steadily increased. In 4 years the increase in Indian Territory was 234,836 bales;

in Louisiana, 194,680, and in Oklahoma, 111,447 bales. The average commercial

movement from the cotton States and Territories for the 5-year period was approxi-

mately 10,200,000 bales, as compared with an average of 9,657,000 bales the previous

5 years.

This bulletin is the last in the series dealing with the commercial movement of

cotton issued by the Bureau of Statistics of this Department, this line of work having

been transferred to the Bureau of the Census.

The color of hemp seed, C. Fruwirth (Fuhling's Landw. Ztg., 54 (190,5), No. 10,

pp. Sfio-330).—The results of investigations show that of light gray and light and

dark-grayish brown fruits of hemp, those light gray in color were low est in weight

and germination. The color of the fruit was transmitted to the larger proportion of

the fruits of the progeny, and it was observed that in the same plant the fruits were

quite uniform in color and shape.
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Potato culture, A. .1. McClatchie {Arizona Sta. Bui. 51, pj

directions for growing potatoes in Arizona are given.

In the Salt River Valley the most favorable time for planting is tin- early pari of

February. At Yuma planting is done a little earlier, and in the Upper < rila a little

later. The tubers usually reach their full Bize early in June. Fall crops planted

late in A.ugus1 and early in September produce tubers during November, bul do nol

n-ach full maturity. Burpee proved to be the mosl desirable variety for planting at

the station, ami Early Rose and Triumph also gave good results.

Sugar-beet culture, A. .1. McClatchie (Arizona Sta. Bul. 51, pp. fig. t).—

Directions for growing sugar beets, based on experiments conducted by the

during the past 6 years and previously noted I E S. R 13, pp. 342, 641

In the experience of the station the Beed may be planted either during the latter

part of September and the early part of October, or from the latter part of January

to the middle of March. Fall planting requires irrigation every LO days until Decern

ber, and usually 2 heavy applications of water in February, while winter-planted

beets are irrigated from April to June, the total quantity of water varying from L.5

t<> ."» acre-feet. Beets planted in the fall mature late in March and then readily pro-

duce seed stalks. The winter plantings are ready for harvesting in .Inly. After they

have reached their maximum size they begin to lose in sugar and purity and aoon

decay.

[n experiments conducted for 4 years in the Sail River Valley the yields ranged

from 5 to 18 tons of beets per acre, averaging 9.7 tons for fall planting and LI.5 tons

for winter planting. The sugar content in fall and winter-planted crops avi

i:;.l and 14. s per cent, respectively. The cost of growing beets in this locality is

estimated at from $30 to $40 per acre.

The influence of environment upon the composition of the sugar beet, 1 903

.

II. \V. Wiley I U. S. Dept. Agr., Bur. Chem. Bul. 95, pp. 39, charts 3).—The coopera-

tive work here reported was conducted as previously described E. 8. R., L5, p. 670 .

The season's work at each station is discussed in detail, and data descriptive of the

soils, including the chemical analyses of both soil and subsoil, are given. The data

for the season are summarized in the following tables:

Averag< results with Kleinwanzlebener sugar beets, 1903.

Locality.
Yield per
ncre.

Tons.
Washington, D.C L4.6
Lexington, Ky 6.3
Madison, wis L9.

6

tthaca, N. v is. t

Lafayette, ind
I

8.9
Geneva, N. Y 15.6
Aims. Iowa 16, 6

Irrigation stations.

Laramie, Wyo
Port Collins, Colo 21.3
Union, or.'L' i.v it

Average
weighl
of beets.

Ounces.
18.9
LI. 9
L4.9

6.0
l 1.9

11.

6

LS.2

L6

20.8
14.0

Analytical data.

Sugar in

the beet.

Per cent.

8.7

11.6
12.2

13.2
14. J

16.5

11.8

L5. I

16.8

Coeffi-

cient of
purity.

71.6
72.

79.0
75.0
81 .

6

89. I

Bl. 8

-

--

Meteorological <1hih: May \>

< October.

sun
shine,

Temper-
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Lexington. Ky
Lafayette, Ind...
Ithaca, N. Y
Washington. D. C
Ames, Iowa
Geneva, N. Y
Madison, Wis

Union. Oreg
Laramie, Wyo
Fort Collins, Colo.

Yield of sugar beets and soil analyses.

Chemical analysis of soils.

Station.
Yield

per acre.

Tons.
6.3
8.9
13.4
14.6
15.

6

15.6
19.6

Irrigated soils.

21.3

Potash.

Per n nt.

ii. in

.38

.41

.25

.22

.52

.19

Nitrogen

Per a nt.

0.1 S3

.183

.120

. 133

.206

.109

.135

.277

.910

.144

Phos-
phoric
acid.

I'i r a nt.

0.31
.09
.14

.09

.06

. 085

.13

. 06

.10

.15

The soil data represent the averages of figures for soil and subsoil. The geodetic

data, except for Laramie, Wyo., and Union, Oreg., have been previously given.

The altitude of Laramie is 7,130.5 and that of Union 2,689.6 ft,

The results again indicate that the content of sugar rises as the latitude increases.

An intimate relation between the percentage of sugar in the beet and the length of

day is also indicated. The figures likewise show that, "as a rule the temperature

varies inversely as the sugar content, being highest when sugar is lowest," and vice

versa. The percentage of sugar in the beet and the altitude show a general agree-

ment, although this is not uniform, and it is concluded that the only effect of altitude

is due to a decrease in temperature. The distribution of rainfall appears to have

had no direct effect upon the content of sugar, although it is stated that there might

be such a distribution as to influence the quality of the beet unfavorably. The data

for the year are considered less decisive and less complete than for the previous

seasons.

[Cooperative tests with sugar beets and alfalfa], V. K. Chesnut (Montana

Sta. Bpt. 1904, pp- 233-235).—About 50 lbs. of Klein wanzlebener beet seed produced

in the State of Washington, and secured by this Department, was distributed in

Montana and the beets raised were tested.

The richest lot contained 22.8 per cent of sugar. The largest estimated yield of

sugar per acre, 5,825 lbs., was obtained on the station farm. Vilmorin Imperial,

French Red Top, and Utah sugar beets grown in comparison with this seed were

inferior in every particular with the exception that the LTtah-grown seed showed a

purity 1.08 per cent greater than the Kleinwanzlebener. The average of 22 beets

grown in various parts of the State from the seed distributed by the station con-

tained 16.9 per cent of sugar with 82.73 per cent purity.

Experiments in inoculating alfalfa seed with cultures obtained from this Depart-

ment indicated that the treatment produced more vigorous seedlings. Reports on

the individual tests have not yet been made.

Experiments in the culture of sugar cane and its manufacture into table

sirup, H. W. Wiley et al.
( V. S. Bept. Agr., Bur. ('hem. Bui. .93, pp. 78, pis. 5,

figs. 6).—This bulletin is a report on investigations conducted at Waycross and
Cairo, Ga., in 1903 and 1904, in continuation of previous work (E. S. R., 15, p. 245).

In 1903 experiments were conducted at Cairo on 2 fields, both old and sandy land.

Fertilizers were applied in different quantities and combinations, either in the fur-

row or broadcast. On some plats the entire application was made at one time, while

on others 2 or 3 partial applications were made at different times. In some cases

the cane was planted on top of the fertilizer, which had been applied in the furrow.

The season was unfavorable and the stand was poor.
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The "normal" fertilizer mixture consisted of 1,200 lbs. acid phosphat

cotton-seed meal, 200 lbs. nitrate of soda, and 200 lbs. muriate of potasl

results from the use of 800, L,200, or 2,000 lbs. of the normal formula p<

showed very BlightJy increased profits from the larger quantities of fertilizer, and il

is concluded thai for seasons like 1903, 1,200 lbs. peracre ie sufficient. The use ol

this norma] formula in 2 applications gave the largesl yield of cane pei

pared with other methods, and bore oul the conclusions from tin- experiments ol

1902. The analyses of the juices showed no appreciable differences in this connection.

The 3 ields obtained on the 2 fields proved conclusively thai Bugar cane can nol be

grown profitably <>n thai soil withoul fertilizers. The unfertilized plat

8.26 per cenl of sucrose againsl an average of 10.2 per cenl on the plats fertilized

with tli«' aormal formula, while the purity for the unfertilized and fertilized plats

averaged 69.4 and 72.9, respectively.

<>n practically the same soil the yield in 1902 was 9.12 tons per acre and the

sucrose content, 15.72 per cent, or aboul double the tonnage and sugar contenl of

L903. The average yield of 16 unfertilized plats was 1.23 tons per acre, and of 30

plats fertilized with 800 to 2,000 lbs. of the normal formula per acre, L2.96 tot

gain of 8.73 tons and ;i profil of $20.68 per acre from the use of the fertilizer.

The indications from the special fertilizer experiments were thai 800 to 1,200 lbs.

of the normal mixture furnished sufficienl of the individual ingredients. \- in

1902, cotton Beed proved too expensive as a fertilizer for cane on this soil at the

presenl prices of seed and other fertilizer ingredients.

The experiment field which had grown plant cane in L902 was used tin- season for

a test with stubble cane. The stubble was treated in the usual manner, and in April

an application of 40t» lbs. per acre of the normal formula fertilizer was applied

aromal the roots and in June another application of 400 lbs. was made. This land

was better in quality than that devoted to the experiment described above, and

hence the genera] yield was greater. The rattoon crop of L903 apparently derived

but little, if any. benefil from the application of ammonia made the year before, bul

was largely benefited by the potash and phosphoric acid applied at that time. Cot-

ton seed also failed to show any residual effect.

In L904 the experiments were again conducted on 2 fields. A with 1l' plats and B

with 46. Field A. a Lr<»>d grade of pine land with a stiff clay subsoil, was seeded to

oats in the winter of 1902, followed by cowpeas in the summer of 1903. In these

test- the normal formula was revised, as follows: Acid phosphate 1,200 lbs., cotton-

s 1 meal :;<>(> lbs., nitrate of soda LOO lbs., and muriate of potash 200 lbs., on the

theory that all the phosphoric acid and potash and a hoi it half of 1 he nitrogen should

he applied at the time of planting, and the other half of the nitrogen, in the form of

nitrate of soda, in 1 or 2 later applications.

The results showed a greal difference in the productivity of the 2 fields, which was

apparently due to the fact that cowpeas had been grown upon field A. The unfer-

tilized plats on tield A gave an average yield of L5.82 tons of hay per acre, w bile the

corresponding plats on field B nave only 4.39 tons. The percentage of Bucrose from

these same plats on tield A and field B was 14. <>7 and 12.31, respectively. The

reducing Bugar was also less and the purity of the juices higher for tield A than for

tield B, so that in every respect field A showed a greal superiority for cane pro-

duction.

The average yields of '> plats receiving the normal formula fertilizer were 26.62 and

17.22 tons per acre for tield A and tield B, respectively. The average increase per

acre on tield A apparent ly due to the fertilizer was L0.8 tons, and on field B, 12.83

tons. The percentage of Bugar in the cane grown on the poorer soil and the reduc-

ing Bugar and the purity were aboul the same as on the richer land.

The results at Waycross for 1904 are given in tables withoul comment. The largest

yields «.f cane per acre were obtained from the use of 2,000 lbs. of the normal formula.
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The manufacturing data comprise a report on the installation and operation of a

sirup factory at Waycross. A detailed description and plan of the factory, including

the machinery and apparatus, is given, and the results of the season's work in milling

the cane and manufacturing the sirup are reviewed and summarized. Grinding was
begun November 3 and finished December 9, the campaign covering 37 days, during

which time 11,344 gal. of sirup, with an average density of 15.4° Brix., was produced.

Changes and improvements in the plant at Waycross are suggested and a report on

the inspection of other plants is given. The chemical data include directions for

sampling and preserving juices for analysis, methods for sirup examination with

directions for the preparation of standard color solutions, and tabulated analyses of

sugar cane juices and sirups for 1903 and 1904.

Manurial experiments with sugar cane in the Leeward Islands, 1903-4,
F. Watts et al. {Imp. Dept. Ayr. West Indies, Pamphlet 36, 1905, pp. 48, dgms. 4).—
Former results in this series of experiments have been previously reported (E. S. R.,

16, pp. 44, 45).

This season the 30 different tests were repeated 10 times with plant canes and 8

times with rattoon canes. As in former years, the fertilizers wen applied in varying

quantities and different combinations. The guano, potash, and phosphate series did

not give remunerative returns. The best results were obtained from the use of either

sulphate of ammonia or nitrate of soda alone. The largest gain, which amounted to

$8.78 per acre, was obtained from the use of 00 lbs. of nitrogen as nitrate of soda.

Nitrogen in the form of sulphate of ammonia stood second, with a financial gain of

$7.11 per acre.

It was further shown that the application of nitrogen all at one time gave better

results than when it was divided and applied at 2 different times. The results

pointed out in general that 20 tons of barnyard manure per acre without commercial

fertilizers is adequate for plant canes and that rattoon canes, in addition to good

tillage, require a dressing of from 2.5 to 3.5 cwt. of nitrate of soda or 2 to 3 cwt. of

sulphate of ammonia per acre.

Seedling- and other canes in the Leeward Islands, 1903-4, F. Watts et al.

(Imp. Dept. Ayr. West Indie*, Pampldet 33, 1905, pj>. 61).—A summary is given of tests

with plant and rattoon canes in Antiguaand St. Kitt'sand of experiments in the chemi-

cal selection of sugar canes, the raising of new seedlings, and in the treatment of

plant tops and cuttings with germicides before planting. Ordinary cultivation was
given in all tests with canes to make the results comparable with common practice.

In the plant-cane test in Antigua, Sealy Seedling ranked first in the production of

sucrose in the juice with 9,914 lbs. ,per acre. Canes B. 156, B. 306, B. 208, and D.

95, mentioned in the decreasing order of sucrose production, ranked next to Sealy

Seedling. These same varieties also stand among the first 7 in the average results

for 3 years. Sealy Seedling and B. 306 ranked high in the rattoon test.

B. 393 and B. 20S stood first among the plant canes tested in St. Kitt's. White
Transparent, Mont Blanc, and B. 306 appeared to be most drought-resistant, while

the results with B. 208 indicated the need of a greater rainfall. In the rattoon test

for the year 1). 115, B. 306, and B. 208 led in the production of sucrose in the juice,

and these same varieties retained the lead in the average results for 3 years, with B.

306 ranking first and D. 115 second.

As a result of using cuttings either high or low in sugar content, there was a gain

of about 10 per cent in sucrose in the cane from the high sugar cuttings over those

from the low sugar cuttings. Treatment with Bordeaux mixture tended to preserve

cane cuttings while in the soil and increased the number of plants grown from cut-

tings by 62 per cent. Tarring the ends of the cuttings gave an increase in the num-
ber of plants grown of only 34 per cent.
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Sugar-cane experiments in Cuba (Agr. Neu [Barbado ,. \

146). Among different new varieties of sugar cane under test in 1904, B

and Caledonia Queen ranked firsl in sugar content and purity.

Variation in the chemical composition of the swede, S. II. (Joli ink

Agr. Sci., 1 {190.5), Vb t, pp. 89-107). This article summarizes the work of 5

with Bwedes and -how- the results of analyses of 14 varieties grown in differenl

localities.

The individual root, its size, the fertilizers applied, the varief v, the season, and the
-nil and locality are discussed as factors influencing the composition. The relative

in. Til of varieties was found to be fairly unifor ver a large area. The results show
an average of 12.39 per cent of dry matter in swedes from the North of England. \

li-i of the varieties in the order of merit, according to the percentage of total dn
matter based on the average of all results to the end of L904, is given. Pell Bronze
Top and Webb Imperial arc the leading varieties.

The manurial requirements of the swede crop, .1. Percivai I

Reading, Agr._ Dept., Ann. Rpt. Field Trials <m<l Expts., 11 [1906 ,pp. / <
I oop

erative fertilizer experiments were made with swedes.

The fertilizers were used in quantities supplying the essential elements at the fol

low in- rate- peracre: Nitrogen 10, 20, and 4<» lbs. ; phosphoric acid 40, 80, ami inn |hs.

;

ami potash 20, in, and 80 lbs. On nearly all farms tl mission of potash reduced

the yields. The application supplying 40 lbs. of nitrogen, ion lbs. of phosphoric acid,

ami so lh-. of potash produced the largesl increase in crop. While the heavier

applications gave an increase in yield, the cost of this increase rose with the quantity

mi' fertilizers applied. The use of fertilizers seemed to improve the stand andthe
power of the plant- to resist insecl attacks.

Experiments on the influence of fertilizers upon the yield of timothy hay
when grown on Dunkirk clay loam in Tompkins County, New York, .1 W

Gilmore and s. Fraser [New York Cornell Sta. Bui. 282, pp. 82 ?'•
figs. 5 . The

chemical and mechanical analyses of Dunkirk clay loam soil upon which these experi-

ments were conducted are reported. In the fall of pan:; the plat- received commer-

cial fertilizers, stable manure, and lime, and the following spring they were Bown to

oat- and timothy at the rate of 9 pk. and 15 lbs. per acre, respectively. Commercial

fertilizers were again applied in the spring of 1905, but no manure and lime were used.

In 1904, 8 unfertilized plats produced 53.8 bu. of oats per acre, while 14 fertilized

plats produced 59.6 bu. The use of a complete fertilizer high in nitrogen ami phos-

phoric acid, and of 20 tons of sta hie manure per acre, was apparently mosl effective

in increasing the yield of oats; hut in these a- in all other cases the increase did not

pay i<>r the treatment.

The yield of timothy hay in 1905 on s untreated plats was 2,160 lbs. peracre; on

:i plats receiving only mineral fertilizers, 2,890 lbs. ; on 8 plats treated w ith nit rate of

soda. 4,070 lbs. : ami on 2 plats receiving stable manure, 4. so.") ii.s. Two applications

of 320 lbs. each of nitrate of soda and acid phosphate and 80 lbs. of muriate of potash

per acre gave an apparent increase in yield of In.:; bu. of oats and 4,137 11'-. of tim-

othy hay. A Bingle application of 10 tons of Btable manure apparently increased the

yield of oats by •">.:; bu. and of hay by 2,595 lbs., and 20 tons of manure. 1»\ I 1.2 bu.

of oats and 4,0L'f> lbs. of hay per acre. From >i-r<\ in the mamm- red and alsike clover

were introduced into the meadow. Estimating the cost of the manure at 50 eta. per

ton, the net gain from the use of 10 tons was $10.55, and from 20 tons $15.14. The

use of nitrogen in the fertilizers gave a marked increase in hay l»nt only a -ma;, in-

crease in tin- yield of oats.

The results of the experiment are believed to indicate that if the proportion of

nitrogen to phosphoric acid had been 'greater the returns wouid have been more

profitable. Muriate of potash applied either alone or w ith nitrate of soda gave a net

gain. Lime had no influence on the growth of ti thy, but in other experiments
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on this type of soil has shown a marked effect upon the growth of alfalfa. The

results as a whole are regarded as emphasizing the importance of the systems of farm

management which will bring to this type of soils the largest supply of readily avail-

able nitrogen, and as pointing out in this connection the value of growing legumi-

nous crops and of properly preserving stable manure.

The influence of the season on the composition of wheat, F. Wohltmann

( Dent. Landw. Presse>32 ( 1905), No. 36, pp. 309-311).—The fluctuation in dry matter,

ash. and protein content of American, Turkestan, and German varieties of spring

and winter wheat for the seasons of 1896 to 1904, inclusive, is reported and the influ-

ence of the weather conditions in this connection is discussed.

The American varieties comprised 23 of spring wheat and 45 of winter wheat,

while only 5 German varieties and apparently only 1 variety of Turkestan wheat, all

spring-wheat varieties, entered into the experiment. In dry matter the fluctuations

were not very great between the wheats from different sources, but in ash and pro-

tein content the differences were quite marked. The protein content in American

spring- wheat varieties showed a fluctuation of 32 per cent, in the Turkestan wheat

25 per cent, and in the German varieties 38 per cent.

A wheat with numerous aliases, C. E. Thorne ( Ohio Sta. Bui. 152, pp. 210,

.HI ).—Five plats of wheat from seed procured from as many different localities and

known under different names were apparently all of the same variety, and although

large claims have been made for the wheat under the name of Prosperity, the yields

were not equal to those of Velvet Chaff, a variety of medium productiveness, as

shown by 10-year tests at the station.

Mendel's laws of inheritance and wheat breeding-, R. H. Biffen (Jour. Agr.

Sci., 1 (1905), No. 1, pp. 4-48, pis. 2, dgm. 1).—This article discusses Mendel's law

as applied to wheat breeding, reviews the work of several investigators, describes the

differentiating characters of wheat and the method of artificial cross pollination, and

reports the results of experiments begun in 1900 with a view to improving English

varieties.

Brief descriptions are given of 18 varieties used in crossing and of the resulting

crosses, together with a detailed account of the various characters and their behavior

in the cross and in the first generation. In summing up the author presents the fol-

lowing grouping of characters showing pure dominance and resembling those

described in peas by Mendel:

Don) intuit. Recessive.

Beardless heads.

Velvety glumes.

Keeled glumes.

Loose heads.

Red chaff.

Red grain.

Thick and hollow stem.

Rough leaf surface.

Bristle stem.

Bearded heads.

Smooth glumes.

Round glumes.

Compact heads.

White chaff.

White grain.

Thin and solid stem.

Smooth leaf surface.

Smooth stem.

Large sclerenchyma girders and angular Small sclerenchyma girders and almost

stem outline. circular stem outline.

Hard, translucent endosperm. Soft, opaque endosperm.

Susceptibility to yellow rust, Immunity to yellow rust,

Irregular dominance was observed in the crosses in velvety and glabrous glumes

and gray and red or white glumes. In other cases the pairs of characters showing

no dominance and in which the cross was intermediate between the parents were
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loose and compacl beads, large and small glumes, long and shorl grains, and early

and late maturity.

Some practical suggestions concerning- seed germination, . I I In

I izona Sta. Bui. 51, pp. 586 541)- Experiments were made to study the effect of

mechanical and hot water treatmenl orj the germination of the highly moisture-

resistant seeds of a number <>i' semiarid plant-. The author found thai when the

hard resistanl seed coats were rendered permeable to water by scratching, cutting,

or grinding, the germination of the seeds under normal conditions took place imme
diately. In the tots with hoi water treatmenl upon several kinds of seeds, Buch as

locust, acacia, and mesquite, the besl results were obtained by placing the seeds in

hut water for 2 minutes, then soaking them in lukewarm water for 12 to 24 hours

moving the swollen ones, and again subjecting the resl to the treatmenl until they

swelled. Four lots of 50 catclaw seeds each, immersed for different lengths of time

in water at B5 to 88 C. gave the following results: One minute immi jeeds

swollen and 33 germinated; 2 minutes. 27 swollen and 36 germinated; •"> minutes, W
swollen and 41 germinated; and 4 minutes, l<> swollen and 33 germinated.

A list is given of seeds which weir successfully germinated by stratifying them

during the winter and planting early in the spring in well-prepared soil.

The vitality of seeds, W. .1. Beal (Proc. Soc. Prom. Agr. Sci., 26 (190

89 98).—Previously noted I
I-'.. S. R., it'., p. 622).

HORTICULTURE.

Report of the [Oregon horticultural] commissioners, E. L. Smith i i \i

(Bien. Rpt. Bd. Hort. Oregon, 8 | 1905 }, pp. 7-48, pis. 10, figs. ? I.—An accounl is given

by the commissioner at large, the commissioners of each of the 5 fruit districts into

which ore-on is divided, and the secretary of the board of horticulture, on tin-

progress of fruit culture in the different districts of Oregon with statistics in certain

instances as to the amount of fruit grown in differenl districts and individual

orchards, and note- on various other factors affecting the fruil industry of thai State,

su.-h as methods of culture, canning factories and evaporators, orchard and nun

inspection, etc.

Horticulture in Oregon, II. E. Dosch (Bien. Rpt. Bd. Hori. Oregon,£

219-235, pis. 2).—A general discussion of this subject, with the estimated cosl <i

establishing and maintaining peach, apple, and prune orchards and vineyards in

differenl parts of 1 Jregon, and a discussion of markets.

Horticultural aepartment, R.W. Fisher Montana Sta. Rpt. 1904, pp

A brief outline of the work of the year with ornamental trees and shrubs and w ith

vegetables, onions wereseeded in the greenhouse and transplanted in comparison

w ith lit Id-sow n >i-i-i\. The transplanted onions gave the better yields. Early planting

in the held, however, proved much better than late planting.

Vegetable gardening, S. B. Greek (St. Paul: Webb Pub. Co., 1905, 7. ed., pp.

952, figs. 128). -This well-known hook on vegetable gardening for northern latitudes

has been revised to Borne extent and enlarged. A number of test questions have

been included, which Letter adapts it for use in the class room, and a different

arrangement has been made in the grouping of the vegetables treated.

Notes on the forcing of tomatoes, cucumbers, and melons, C. E. Hunh and

.1. Craig (New York Cornell Sta. Bui. 281, pp. 15-29, figs. 9). In forcing experiments

with tomato,- the besl 4 varieties for general midwinter forcing were Lorillard and

Combination of the American varieties and Frogmore and Holmes Supreme of the

English varieties.

.Many trials have been made with soap solutions, tobacco preparations, and hydro-

cyanic-acid gas for the control of the white fly in the greenhouse. The hydrocyanic-
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acid gas has proved most satisfactory when properly used. The best conditions, as

found in the authors' experiments, are absolute darkness, still air, temperature

below 60° F., and a dry house. Under these conditions it has been possible to keep

down the white fly by fumigating once each month with 1 oz. of cyanid of potassium,

2 oz. of sulphuric acid, and 4 oz. of water to each 1,000 cu. ft. of house space. When
fumigations were made in daylight with larger amounts of cyanid there was con-

siderable injury to the foliage of tomatoes and severe injury to the foliage of chrys-

anthemums, geraniums, and begonias.

The time required for forcing a crop of melons is placed at approximately 6 months,

and the cost of a full crop is about $1 per melon. The English types of melons have

been found to give the best results in forcing.

Notes are given on the beginning of the cucumber forcing industry in New England

by Dr. J. Fisher, and on commercial methods of growing cucumbers in .Massachu-

setts by G. M. Kendall, from which it appears that the best soil in which to force

cucumbers is a sandy loan mixed with about one-third fresh horse manure. The

vine is trained up to about 10 ft. and nipped off. Each lateral is also nipped off at

the first joint beyond the cucumber. White Spine is the variety chiefly grown.

The temperature of the house should be about 65° at night and 90° to 100° on good

sunshiny days.

At the station, the authors have grown chiefly the long English type of cucumber.

This type is grown in shaded houses, as the large succulent leaves burn if exposed

to full sunlight. General directions are given for their culture and care in the

greenhouse.

Soil treatment in greenhouse culture, H. J. WhBeler and G. E. Adams

(Rhode Inland St<a. Bid. 107. />]>. L',7-167).—An experiment was made to determine

the initial and residual effects of stable manure and different kinds of commercial

fertilizers when used for different greenhouse crops.

In the test 1,400 lbs. of subsoil was used in each of 4 sections. The soil was first

treated with lime to correct acidity. Section 1 was then fertilized with horse manure

at the rate of 75 tons per acre. Sections 2, 3, and 4 were given identical amounts of

potash, phosphoric acid, magnesia, and nitrogen in different commercial forms.

On section 2 such chemicals were used as would not be likely to leave any injurious

residues in the soil.

On section 3 potash was applied in the form of muriate instead of nitrate, as in

section 2, and sulphate of ammonia was used as a source of part of the nitrogen

applied. Both these sections received in addition mixed timothy and redtop hay

cut in lengths of half an inch to an inch and thoroughly incorporated in the soil.

Section 4 was treated exactly like section 2 except that no chaffed hay was used.

The first crop grown was radishes. The manured section led all the others in

yield and size, 1,400.6 gm., sections 2, 3, and 4 following in regular order, the latter

yielding only 952.2 gm. Section 2 yielded nearly as well as the manured section,

1,376.7 gm.

A second crop of radishes was then grown after additional fertilizers had been

added. The smallest yield with this second crop was on section 1, where stable

manure was used, and the largest on section 2, where care had been taken to avoid

chemicals which might leave toxic residues in the soil.

This crop was then followed by tomatoes on half of each section and cucumbers on

the other half. The largest total yield of tomatoes, 11,852 gm., was obtained on

section 3, showing that the residuals of the chemicals used had no toxic effect for

this crop. The yield of cucumbers on the manured section was nil, due to lack of

nitrogen, caused by denitrification processes which were especially favored by the

use of such large amounts of manure under the favorable conditions afforded by the

greenhouse.
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Section 2 gave the largesl total yield, 1,724 gm.; Bection ''> yielded L, 272 gin., indi-

oating that the sulphate and chlorid residues of the fertilizers used on this plal

injurious to cucumbers, while section l, which had no chaffed Btraw, yielded the

smallesl crop of all, ; !
; >-> ur m.

Report on the fruit industry of Great Britain, A. < I
'.

i \i

{London: Dept. Com. Fruit Cult., 1905, pp. Ill 39). This is a reporl of the com-

mittee appointed by the Board of Agriculture and Fisheries, to investigate the pre*

cut condition of fruil culture inGreal Britain and to consider methods i<>r it- promo
tion and encouragement.

The total acreage under orchards in 1904 was lm:;.oi>s, of which 236,705 acre* were

in England, 2,490 acres in Scotland, and 3,813 acres in Wale- There wen

77/>47 acres in small fruits, of which 70,612 acres were in England, 6,072 :i

Scotland, and 1,263 acres in Wales. The fruit industry of Greal Britain while -mall

appears to he the only form of agriculture which has exhibited any Bign of progress

in recent years. The various difficulties and draw hacks t<> the fruit industry of

Great Britain were examined into at length from the standpoint of knowledge of the

industry, land tenure, taxation, railway grievances, foreign competition, lab

As a result of the investigation, it is believed that there is opportunity for a con-

siderable extension of the fruit industry. Forty recommendations are made. One
of these is to the effect that a special department of the board he established w hirh

shall consist of a bureau of information and an experimental fruit farm. It is recom-

mended that horticulture he taught in elementary schools and country districts, and

that the study of practical horticulture in training colleges he encouraged.

Studies on apples, W. D. Biqelow, H. (
'. Gore, and B. .1. Mow un.

|
/. >. />,/,/.

Agr.j Bur. Chem. />'"/. 94, pp. 100, pis. 5, figs. 30).—Details are given of an extended

investigation on the chemical changes which take place in the storage, respiration,

and growth of apples and on the insoluble carbohydrates or marc of apples. The

results of microscopic and macroscopic examinations of apple starch are also given.

Preliminary to the experimental details an extensive review is given of the work on

the ripening and respiration of fruits as observed by many other investigators.

In the present work the varieties Hen Davis, Bough, Early Strawberry, Huntsman,

Northern Spy, Rhode Island, Winesap, Winter Paradise, and Yellow Transparent

were used. These are described and the nature of tin- soil on which t hey were grown

noted. Analyses are given of these varieties when picked at different date- and

when held in common storage and in cold storage. From the results Becured in this

work it appears 'that the changes in composition i the content of starch, sugar, and

acids i in cold storage do not greatly differ from those which occur in common stor-

age, the chief difference being in the rapidity with which the changes take place."

The results of respiration experiments with apples in common and cold storage

indicate that the fruit kept in common storage at the higher temperature ripened

much more rapidly than that kept in cold storage. Iu comparing the amount <>f car-

bon dioxid eliminated from the fruit in these experiments with the malic-acid curve,

it did not seem possible that the carhon dioxid could he accounted for by the disap-

pearance of malic acid, as some other authors have considered to he the

"On the other hand, the curve representing the content of total carbohydrates,

expressed as invert BUgar, is approximately the reverse of the curve representing the

evolution of carhon dioxid. The probability that the carbon dioxid results from

the decomposition of carbohydrate bodies is strengthened by the fact that after pro-

tracted storage the apple has apparently lost vitality, and changes iu composition

proceed much more slow ly than in the early days of storage."

In considering the grow th of apples, the work w as not begun until after the ".June

drop" was over. It was found in this work "that the less mature the fruit is when

gathered the more rapid are the changes tending to maturity after picking. It would
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seem, therefore, that from a commercial standpoint apples which are fairly mature

may be expected to retain a more constant composition than those picked in an im-

mature state."

The differences in the chemical changes which occur in the growth of winter and

summer apples are traced in considerable detail. It was found that green apples

ordinarily mature much more rapidly when stored than when left on the tree and

that the apples picked the earliest mature more rapidly than those picked at a later

date. The methods of analysis followed by the authors in this work are given in

detail, together with methods followed by other investigators along the same line.

In the work on the insoluble carbohydrates or marc in apples a review is given of

the characteristics of pectin bodies as observed by many other investigators with

different fruits and vegetables. A table is given showing the results of analyses by

the authors of apple marc. In the microscopic and macroscopic examinations of

apple starch it was found that the size of the starch grain varies widely according to

the condition of maturity of the fruit, A table is given showing the results of meas-

urements of starch grains from several varieties. Generally speaking, the starch

grains from within the core line are smaller than those from the torus flesh. In the

ripening of apples the intercellular air in the flesh of the fruit seems to increase con-

stantly as the fruit approaches maturity. The specific gravity appears to diminish

from 2 to 5 per cent.

The "mealiness" of apples was found to be due largely to the softening of the

middle lamella of the cell walls which occurs in the last stages of ripening. In

mealy apples the cells under pressure are, for the most part, separated from each

other instead of being torn apart individually as in less mature fruit. Mealy apples

may contain as much juice as apples not so ripe, but do not appear to because of the

separation of the cells instead of their splitting or tearing apart in crushing. Photo-

graphs are given showing the starch content of apples and its position in the apple

at different stages of maturity.

Pear culture, A. J. McClatchie (Arizona Sia. Bid. 51, pp. 554-557).—The state-

ment is made that this fruit is easily grown in Arizona, the tree being little affected

by the heat and the blossoms seldom injured by frost. "It is free from diseases or

insect pests, bears more regularly than any other fruit, ripens good fruit through a

longer season, and is longer lived than any other." Popular directions are given for

its culture in Arizona with suggestions as to varieties for planting.

Japan and hybrid plunis, H. N. Staenes (Georgia Sta. Bui. 68, pp. 38, ph. 8, Jigs.

34).—In a previous bulletin (E. S. R., 16, p. 67) the value of native and European

plums in Georgia was considered. In the present work the success of Japan and

hybrid plums in the State is noted, the varieties grown being described at consider-

able length. Tables are given showing the dates of blooming and fruiting of each

variety, including one table in which the fruiting periods of native plums are com-

bined with Japan and hybrid plums.

Generally speaking, the Japan and hybrid plunis are much more useful in Georgia

than native or European varieties. "They are larger, handsomer, better shippers,

and usually firmer and of finer quality than any of the natives, except certain mem-
bers of the Americana and Miner groups. They are also, as a rule, less subject to

curculio." From the data given in the tables of blooming and fruiting, it appears

that more than half of the varieties that are earliest to bloom are latest to ripen fruit,

Among the maladies of plums special attention is given to "wilt," crown gall,

and the borer. The "wilt" is believed to be bacterial in character, but attempts at

inoculation have thus far failed. The varieties so far entirely exempt from "wilt"

are Apple, Bartlett, America, Marietta, Excelsior, and Babcock, all except Babcock
being hybrids.

Relative to the borer, the author states that contrary to previous belief 90 per cent

of the larva emerge from their channels in the base of the tree trunk in the vicinity
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pf the station about the first of August instead of much earlier, as it was assumed
they would do. The remedy suggested for this insecl is to wrap the base of each

tree al t the last week in July for 18 in. from the ground in brown paper or

newspaper, tying il with twine and wire. Aiter this the base of each trunk should

be mounded up 10 in. high around the paper covering. A.bou1 the lasl week in

October the paper is removed and the worms dug out.

Contribution to the study of varieties of olives called "table or pickling

olives 1
' {Bui. Dir. Agr. et Com.

\
Tunis], 9 ( 1905), No. 86, />/>. S9S •- Analyses

with reference to oil content ami physical characters are given tor.") varieties of

olives '_to\\ n in Tunis, with a discussion of the same.

Pickling- olives for home use, \Y. \V. Skinner
l
Arizona sin. Bui. !, p\

Popular directions are given tor pickling olives on a small scale.

Cultivation of oranges in Dominica, II. II. I'.i i i
|
Imp. Dept. Agr. West Indies,

Pamphlet 87, 1905, pp. 52). A popular pamphlet on the culture of oran

Dominica, including some statistics of the Jamaica orange industry.

A new banana from Madagascar, P. Claverie ( Compt. Rend. I""/. Sci.
|
Paris],

140 i 1905), No. .'/'. pp. 1610 1612). A botanical account is given of a m-\\ variety of

banana which the author names Musa perrieri.

On the effects of ringing, Leclerc im Sablon |
Com pi. Rend. Acad. Sci

|
/

140 ( 1905), No. 28, pp. 1558 1555). The author ringed pears, quinces, and Japanese

euonymus, aged ."» to 4 years, on February 9 before vegetation started, and a second

lot May 8 after the first shoots had formed. At intervals of 2 months thereafter the

trees belonging to each of the 3 groups were harvested and analyzed

The results obtained with pears are given in detail as regards roots, stem, and

leaves. The roots of the trees ringed in February contained more reserve material

than the control trees m.t ringed, while the stems contained less. Aiter April, how-

ever, as a result of assimilation by the leaves, the roots of the ringed trees were

much poorer in reserve material than those of the control tri

On the whole the experiment is believed to show that toward the end of winter

and the commencement of spring the reserve material goes from the root- to the

stem. From May to October the current of elaborated material is from t!..

toward the roots. Like results were obtained with quinces and Japanese euonymus.

Winter storage of nursery stock, M. Cooper ( Amer. Florist, .''•
\ 1905 . No. 902,

pp. 329-888, figs. 8).—The author states that the winter storage of nursery stock has

become a permanently established feature of the nursery business.

From his own investigations and the results of experimental work by others be

concludes that the best results in such houses will be obtained if they are maintained

at a uniform temperature of 28 to :;o" F. At this temperature very little ventilation

will he necessary; the loss of vitality through drying oul or shriveling is slight; and

there is a minimum tendency to mold and mildew. Packing material around the

root- and spraying with water would he unnecessary.

Diagrams are given showing methods of construction of a suitable storage house

for nursery stock and suggestions made regarding the establishment of the refrigerat

ing apparatus. The experiences of a number of nurserymen with cold storageare

quoted.

Forcing strawberries, ('. E. Hunk and .1. Craig [New York Cornell Sta. />'"/. .'>'/.

pp. 5 14, fig*'
'

I.—This is the second report of the station on this subject I 8. R

i', p. 353). The various factors studied were varieties best adapted to forcing, time

required to mature the crop, the effects of varying temperatures, and economic

methods of handling the plant-.

Nearly 100 American varieties, * French varieties, and 5 English forcing varieties

have been forced in the greenhouse. Neither the English nor French varieties have

given satisfactory results. Experiments with American varieties indicate that the

midseasou varieties are preferable to either extra early or late varieties. The 3
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varieties found most desirable for forcing are Glen Mary, Marshall, and President,

each of which possesses distinct merits of its own.

Plants for forcing are secured by rooting the runners in 2-in. pots filled with rich

soil. From these 2-in. pots it has been found that the plants can be shifted directly

into the 6-in. forcing pots instead of more frequent shifting as has been previously

considered desirable. Plants that have had a long period of rest and have been

frozen hard have been found to give better results when forced than others which

have had only a short rest.

As regards temperature for strawberries, "starting with dormant plants taken from

the cold frame, heat should be raised gradually from 30 to45° by the end of the first

week, increasing the heat until the plants are in bloom, when they should be grow-

ing in a temperature of from 60 to 65°. From the time pollination begins, the house

should range from 65 to 70°; and while the fruit is swelling, the heat should never

be allowed to fall below 70°."

In one experiment when the plants were coming into bloom part of them were

removed to a carnation house where the temperature was kept at near 52° F. When
the fruit on the plants kept in the warm house was ripe, the fruits on the plants

kept in the cool house were small and hard, uneven in form and poor in coloring.

When these immature fruits were removed from the plants and the plants carried

into the warm house they matured a fair crop of berries in about 4 weeks' time,

showing that if occasion arises the fruiting period of strawberries can be delayed by

keeping them at a low temperature, A list is given of the varieties tested for forcing

at the station.

Small fruit preserving in bulk {Agr. Economist, 38 (1905), No. 424, P- 107,

fig. 1).—An illustrated account is given of the method of preserving small fruit in

bulk as observed by the cooperative growers in New Zealand.

The fruit is placed in casks holding when full about 3.5 tons and stirred by beaters

simultaneously with the introduction of sulphur-dioxid gas, which is forced into

the vat from below through pipes. The process is used chiefly with raspberries and

black currants. The fruit thus treated presents a somewhat bleached appearance,

but when it is boiled the sulphur evolves "and the fruit reverts to a bright natural

color."

In jam making this fruit is first boiled for about 20 minutes before the sugar is

added in order to drive off the sulphur.

Experiments in electrifying grape cuttings and rooted plants with a cur-

rent of high tension, F. Honcamp {Centbl. Agr. Client., 34 {1905), No. 6, pp. 394-

396)

.

—Experiments were made along these lines to see whether an electric current

of high tension would injure grapevines if this means were taken to combat Phyl-

loxera. As a result of the experiments it is believed that in combating Phylloxera

by electricity no fear need be entertained as to harmful results to the plants from

this source.

The wild coffees of French Guinea, A. Chevalier
( Corrupt. Rend. Acad. Set.

[Paris], 140(1905), No. 22, pp. 1472-1475).—An account of the wild coffees of

French Guinea in Africa, including Coffea stenophylla, <
'. affirm, and a new species

<
'. maelaudi.

A botanical description is given of the latter species. It appears to be a shrub

about 12 to 15 ft. high found growing at an altitude of about 2,100 ft. A kilogram

of dried coffee contained 10,600 grains. The coffee made from this species had a

somewhat bitter taste like all wild coffees but was agreeable, resembling much the

coffee from C. excelsa.

Nut growing, J. B. Pilkington (Bien. Rpt. Bd. Hort. Oregon, 8(1905), pp.

328-330, pis. 2).—The author believes nut culture will become a permanent industry

in Oregon.
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In this paper especial attention is given to the culture of English walnuts and

filberts. < 'lie orchard is cited thai was grown from second generation seedlings,

which is giving very satisfactory results. The seedling trees are largei al th<

age and grow more rapidly Mian grafted trees. Ii is maintained, however, that

grafted trees are more desirable than Beedlirig trees provided they can be obtained at

reasonable c< >st.

special care musl be taken in planting these nuts. Only the late-blooming French

varieties should be planted. Those which bloom early are likely to be nipped by

frosl and not produce fruit. A successful filbert orchard is note. I in which the varie-

ties Barcelona, Du Chilly, Red and Winn- A.velenee arc grown. These tre

grown as standards. The preceding season they were 9 years old and bore 25 lbs.

of nuts each.

A few modern peonies, <l. <
'. Watson I Arner. Florist, 24 I 1905), No. 890, />/>.

989, 990, pi. t). Illustrations and descriptions are given of 26 named varieties of

Hybridizing the peony, (<. Hollih (Horticulture, .' (1905), No. 8, pp.

figs. 5).- The author has produced a large number of varieties of peonj b) hybridi-

sation and selection. A number of these are briefly described. Suggestions on cul-

ture are included.

A re'pertoire of colors to aid in the determination of the colors of flowers,

leaves, and fruits ( Repertoin \ de couleurs pour aider a la determination des couleurs

des fleurs, den feuiUages, et des fruits. Rennes: Fmprinieru OberthiXr; Paris: Librairii

Horticole, 1905, pp. 82, pis. 365).—This work, illustrating 365 tones of colors, was pub-

lished by the French Chrysanthemum Society and R. Oberthur, with the collabora-

tion of II. Da ut he i lay et al. The names of the color tones are given in English, < rer-

inan, French, and Italian, and are accompanied with a complete index in each

language.

What is horticulture? L. II. Bailey (Proc. Soc. Prom. Agr. Sci., 26(1905),

pp. 81-40).—Presidential address before the Society for Horticultural Science al it-

annual meeting in December, L905, previously noted
| E. S. R., 16, p. 4l'.">).

FORESTRY.

The forest reserves of California, A. F. Pottbb i Forestry and Trrig., // i 1905),

No. 8, pp. 884-887). Up to June, 1905, 14 forest reserves, approximating 14,250,000

acres, had been established within the State, six of these reserves, established since

January I. 1905, are briefly described. Extensive experiments are under way in

tree planting on brush-covered areas to determine the adaptability of different spe-

cies of conifers in reforesting treeless areas.

Reforesting- in California, T. P. Lukens (Forestry and Trrig., ii < 1905), No. ?,

pp. 847-849).—An account of the efforts that arc being made to reforest the moun-

tain watersheds in southern California with descriptions of methods of seed Bowing

and methods of planting the different shrubs and trees used for the purpose.

Forest fires and the forest in the California Sierras, \V. F. Hubbard i Fbr-

atry and Trrig., il (1905), No. 8, pp. 854-864, figs. 9).—The author discusses the

effect- of lire in the denser timbered regions of the sierras, in the more open forest,

and in the chaparral field, and methods of lire regulation and control for the protec-

tion of virgin timber, old logged land, and land as it is logged.

Forests and forestry in Connecticut, A. F. Hawes
I
Forestry and Trrig., Il

(1905), No. 7, pp.801 805, figs. P).—The author states that the forest area of Con-

necticut is steadily increasing, bul the character of much of the w 1 growth is poor.

Chestnut is the most important tree of the State, and white pine the next. A Unit

a quarter of the total area of the state is nearly worthless land, which is gradually
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coming up to gray birch, pitch pine, and juniper. The advantages of thinning are

pointed out and records given of the productiveness of different small areas.

Under the provisions of a late law about 1,000 acres of sprout land has been pur-

chased by the forester of the State at a cost of $1.63 per acre, upon which experi-

ments in planting, thinning, etc.. will be carried out,

Connecticut's new forest law (Forestry and Trrig., 11 ( 1905 ), .V". 7, pp. 306-308).—
The text of the recent law passed in Connecticut with reference to fire wardens and

the protection of forests from tire is given.

Notes on the flora, especially the forest flora, of the Bitter Root Moun-
tains, L. H. Pammel (Proc. Iowa Acad. Sri., 12 (1.904), pp. 87-100, ph. 6).—An
account of the survey of that part of the Bitter Root Mountains west and south of

Hamilton, containing considerable data relative to the proportions of the different

species of coniferous trees and their rates of annual growth at different altitudes and

in different years. Mention is also made of introduced and weedy plants in that

section of the country.

Forest management in Bavaria and Saxony, C. S. Orwin (Jour. Southeast.

Agr. Col. Wye, 1905, No. 14, pp. 249-261).—The author reports upon a tour of inspec-

tion of the oak and beech wroods of the Spessart district of Bavaria, the pine woods

of Bamberg in Bavaria, and the spruce woods of Saxony, describing the objects of

management in each case, methods of regeneration, etc.

The leaf-shedding disease (
Hysterium pinastri ) is stated as one of the worst scourges

of the pine. It has been controlled by spraying with Bordeaux mixture. The
spraying is done once a year in July or August for 4 or 5 years.

Reports on forest administration in Burma for the year 1903-4, J. Cope-

land et al. (Rpts. Forest Admin. Burma, 1903-4, pp. 189)

.

—An accountof the extent

and character of the State forests and their management as regards working plans,

protection, sylviculture, and exploitation, with a financial statement as to receipts

and expenditures.

During the year tapping experiments were performed on Chavanessia creepers.

The quantity of rubber yielded by this plant did not pay for the cost of extraction.

AVhen the plant was cut down to the root and then chopped into small pieces no

better results were obtained.

The experimental garden in the Tenasserim Circle contains 79.5 acres of Hevea
rubber trees planted in 1878-9.

A series of systematic tapping experiments was carried out with these trees with

the following results: Trees 2 to 4 ft. in girth yielded an average of 4.4 oz. of rubber

per tree; 4 to 5 ft., 7 oz.; 5 ft. and over, 16 oz. The latex of the older trees was
much richer in rubber than the younger trees. Thus, 100 cc. of latex from trees 2

to 3 ft. in girth yielded 1.38 oz. of rubber. From trees 3 to 4 ft. in girth the yield

was 1.73 oz.; from trees 4 to 5 ft. in girth, 2.26 oz.; and from trees 5 ft. and over,

2.94 oz.

The experiments indicated that a man could tap from 10 to 20 trees a day, accord-

ing to their girth, and could collect on an average 550 cc. of latex, representing 6.6

oz. of dry rubber.

Administration report of the forest department in the Bombay Presi-

dency, including- Sind, for the year 1903-4, G. P. Millett et al. (Admin.
Ept. Forest Dept. Bombay, 1908-4, pp. 202) .—An account of the extension and consti-

tution of State forests in the different circles of the Presidency, and of their manage-
ment during the year, with a statement of the financial results. In the report of the

Sind Forest Circle a list of the vernacular terms used in the report with reference to

different species of trees, etc., is given.

Rubber cultivation in the West Indies ( West Indian Bui, 6 (1905), No. 2, pp.
139-149).—This consists of a paper on Castilloa Rubber in Tobago, by M. Short, with
a discussion of the same by members of the agricultural conference.
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At Tobago the author >tat«- that < lastilloa requires no shade. The experim<

that place indicate that aboul L2 it. apart is the best distance for Castilloa trees.

Tapping experiments indicate that from
i
to I lb. of rubber per annum may be safely

reckoned on as the average yield of trees L3 to It 3 ears old. Tree- 9 3 ears old 3 ield

about half as much. In discussing this papei J. II. Harl stated that experiments
carried oul in Trinidad proved that Castilloa required shade in that pi

The article is concluded with an appendix in which Castilloa as a -hade tree for

caca<> is discussed.

The India rubber of commerce, M. Cha'mney
| Transvaal Agr. .I<>nr., ., 1 1904),

.Ye. ''./>/>. 99-103).- An account is given of the Indin rubber of commerce, or caout-

chouc, in which historical statement- are given regarding it- discovery and utilization

and figures presented showing the sources of supply and the consumption. The prin-

cipal supplies come from Brazil, Central America and Mexico, Africa, Java, Borneo,

Madagascar, and India. The world's Bupplj in L889, the latesl figures obtainable,

was about 1,253,000 cwt., while the consumption was 1,250,000, leaving ;i margin of

only about 3,000 cwt.

The principal species producing the caoutchouc are listed, of which the genera are

Willughbeia, Landolphia, Castilloa, Ficus, Bevea, and Manihot, and in addition

since this list was prepared large supplies of India rubber have been obtained from
two or more species of Kickxia, large apocynaceous trees found in central and western

Africa.

New trees introduced by the Government, W. II. Evans
( Chautauquan, ;/

[1905), .V". /, pp. 345-347). An account of the various forest, fruit, and ornamental
trees introduced by the [Jnited States Department of Agriculture from its beginning.

An adaptation of methods in forest work, W. V. Hubbard i Forestry Quart.,

3 ( 1905 ), No. 2, pp. 91-98).— In the preparation of a tire plan for a lumber company
operating in the western yellow pine type of forest, it was desired to make an esti-

mate of the present and future yields of timber on each quarter section separately.

A- it was not feasible to spend time and money on a number <<\ strip surveys, a

variation of that method by running a series of cruisings which would give an actual

tally of the trees on the tract was adopted. Comparative estimates of the future

yield on a quarter section, from cruising valuation surveys and from strip valuation

surveys, are given to show the closeness of the estimates by the 2 methods.

DISEASES OF PLANTS.

Diseases of the apple, cherry, peach, pear, and plum; with methods of

treatment, E. M. Wilcox, i Alabama CoUegeSta. Bui. 132, pp. 79-14£,pls. 9, figs. 9).—
This bulletin, which is largely compiled from departmental and experiment station

publications, is designed to enable fruit growers to recognize some of the more
common diseases of the plants mentioned in order that they may assist the station

in securing data regarding the distribution and severity of the disease- in the various

counties of the State.

The author has avoided technical discussions of the organisms causing the diseases

as far a- possible, but gives suggestions which will aid in the recognition of the dis-

eases, and discusses method- of treatment. The material is arranged under the dif-

ferent headings by host plants, and chapter- are devoted to the preparation of

fungicides and spraying machinery. Bibliographies of the more important literature

are appended to the different headings.

Some bacterial diseases of plants prevalent in Michigan, \V. <i. Backbit
[Michigan Sta. Bui. ..'So, pp. 903 -220, figs. 6). -Popular descriptions are given of pear

blight, bacteriosis of beans, black rot of cabbage', wilt of cucurbit-, soft rot of the

Bugar beet, and the blight of the potato, tomato, and eggplant
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Fungus diseases of cotton, L. Lewton-Brain ( West Indian Bui., 6 (1905), No. 2,

pp. 117-123).—Notes are given on the rust, leaf spot, mildew, and anthracnose of

cotton, after which a disease known locally as black holl is described.

This disease seems to he characterized by the decay of the internal parts of the

boll, usually starting at the base. The seeds swell inside and the lint is destroyed.

The first outward sign of disease is a curious deformation of the boll, which is fol-

lowed by the other symptoms already mentioned. As the disease progresses the

lint becomes slimy, changing color from yellow to dark brown or black, and finally

the enlarged, partially germinated seeds practically till the interior of the boll.

The only foreign organism present in diseased bolls is a short rod-shaped bacillus,

and this appears constantly present in thediseased tissues. Until inoculation experi-

ments have been carried on it can not, however, be definitely claimed that this

bacillus is the cause of the disease.

A new disease in potatoes (.lour. Bd. Agr. [London], 12 (1905), No. 1, pp. 37,

38).—It is stated that Sphseri lla tabifica, a parasitic fungus especially known as attack-

ing beets and mangels, has been recently observed occurring on potatoes. As in the

case of beets and turnips, the fungus first makes its appearance on the leaves, after-

wards passing into the roots, causing their destruction. On account of the fact that

different crops are subject to the attacks of this fungus, care should be taken to pro-

vide rotations with nonsusceptible plants. It is believed that the application of gas

lime to the soil would to a considerable extent destroy the parasite.

A disease of potatoes (Jour. Bd. Agr. [London'], 12 (1905), No. 5, pp. 294-296,

fig. 1).—A diseased condition of potatoes of the variety Evergood is reported, in

which the surface of the tubers was studded with small brownish warts, and although

a number of fungi were present no .species seemed to be sufficiently constant to be

considered the cause of the trouble. -A careful study of the variety showed that the

primary cause of the disease was the excessive development of lenticels in this par-

ticular variety. The experiments from which this conclusion is drawn are to be

described later.

Blackleg- in potatoes (Jour. Bd. Agr. [London], 12 11905), No. 5, pp. 296-298).—

A brief account is given of a disease of potatoes due to Bacillus phytophthorus, and

precautionary measures to be taken for the prevention of the disease are quoted from

a recent publication (E. S. R., 15, p. 374).

It has been found that potatoes, beans, carrots, turnips, cucumbers, sugar beets,

mangels, etc., are susceptible to the disease, and rotations should be provided in

which these plants do not occur for a number of years. Whole tubers should be

planted instead of being cut into sections, as is usually the case. Care should be

taken to obtain seed from districts where the disease is not known to exist, and lime

or strong nitrogenous manures should not be used.

Review of the principal diseases of sugar cane, L. Lewton-Brain ( West Indian

BnL. 6 ( 1905), Xo. 1, pp. 22-37).—The author presents a brief summary of the prin-

cipal facts regarding the rind disease caused by Trichosplwria sacchari, the pineapple

disease due to Thielaviopsis ethaceticus, and the root disease attributed to Marasmius

sacchari. Incidentally the author mentions the fact that bananas are subject to

attacks of M. semiustus, a species related to that causing the root disease of sugar

cane.

Club root in turnips (Jour. Bd. Agr. [Loudon], 12 (1905), Xo. 3, pp. 161, 162).—
Based upon experiments carried on for a number of years it is suggested that 2£ tons

of common lime slaked to a fine powder and applied to an acre of infested soil will

usually result in securing a crop reasonably free from this disease. It is noted from
the results obtained that the effect of the lime may be more apparent on the second

than on the first crop which follows its application.

The cucumber leaf blotch, A. D. Hall (Jour. Bd. Agr. [Loudon], 12 (1905),

Xo. 1, pp. 19-21).—A brief description is given of the cucumber leaf spot, caused by
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j rospora melonis, and the resultsof various methods of treatment for its prevention

are Btated.

The treatmenl of the soil by watering every fourth day with a solution of copper

sulphate was tried, and while at first it seemed successful, later the plants were

badly attacked by the fungus, and those which had been treated seemed particularly

susceptible to the red spider. \ second series of experiments was inaugurated, in

which the plants were treated with a copper sulphate solution and with ammonium
copper carbonate, but from the results obtained it seems that the use of copper

fungicides does nol offer any very satisfactory method of combating this disease.

The most hopeful method of treatment the author believes is the utilization of

•disease-resistant varieties. Where forcing houses have become badlj infested with

the fungus some other crop should be grown for a number of years.

A mushroom disease {Jour. Bd. Agr. [London], 12 (1905), No. /. pp.

fig. t). An account is given of a disease of cultivated mushrooms which is due to

the parasitic fungus Hypomyces perniciosus.

This fungus attack- parasitically the mycelium of the mushroom, causing it to

become distorted and resulting in curious malformations of the spore-bearing form

of the mushroom. On account of the rapid growth of the parasite all beds should

be removed before spores arc produced, others isethe houses may become thoroughly

infested.

If this should occur the houses in which mushrooms are grown should be com-

pletely emptied ami thoroughly sprayed at intervals of LO days with a strong solu-

tion of copper sulphate. '.'> or 4 applications being given. At the same t hue the house

should lie kept warm ami moist to favor the germination of the spores of the para-

site, which are destroyed by the treatment suggested.

Some of the results of three years' experiments with crown gall, G. «.

Hedgccm k Science, n. ser., 22 I 1905 . No. 552, pp. 120-122).—k summary is given of

the author'- experiments on crown gall, \\ inch is found on the almond, apple, apri-

cot, ash, blackberry, chestnut, cherry, grape, hop, oak, peach, pear. plum, prune,

poplar, quince, raspberry, rose, walnut, and willow.

A number of forms of the disease are recognized, some of which arc little known.

Those occurring <>n the apple, pear, and quince are said to be quite similar and have

not yet been proven to be contagious. Those occurring on the almond, apricot,

blackberry, cherry, peach, plum, prune, and possibly the chestnut and walnut are

similar in nature and origin and are often very contagious. Those on the grape and

rose appear to be slightly contagious, bul can not be classed with either of the preced-

ing groups, as far as presenl information goes. The crown gall on the hop is caused

by a slime mold resembling Pla&modiophora brassicse, the cause of club root in crucif-

erous plants.

Experiments with apple, quince-, and pear seedlings grown under sterilized condi-

tions show that the apple and pear crown gall of the ordinary type, in which there

IS an absence of Bide roots or hairy roots, is nol contagious. In experiment- carried

on for '2 years the average result obtained from inoculation of selected apple nursery

Stock was LO per cent of diseased plants, with 15 per cent of the control plants

affected.

The author states that the apple crown gall is of 2 types, one a more or less woody

,L
rall with few or no roots growing from it, while the other form is commonly called

hairy root from the numerous Bide root- that are put out. Galls may or may not

occur in connection with this form, and for the presenl it is considered a distinct

disease.

Careful cross-inoculation experiments show that the crown gall of peach, plum,

cherry, raspberry, al nd, and apricot are identical. The peach and raspberrj are

most susceptible to wound inoculation, hut also become diseased through infected

soil, it has been impossible to transfer this disease to the apple, pear, or quince.

14462—No. •")—00 5
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The results from an experiment with MOO 2-year-old apple trees, selected with care

as to uniformity of size and root system, seem to indicate that the disease has no

immediate effed on the duration of the life of the tree where other diseases do not

intervene. Field observations bear out the conclusion that the disease does not kill

the young trees as often as has been previously believed.

There is frequently found on the roots of apple seedlings, and more rarely on grafted

apple trees, a Lrall of a softer nature, which may prove to he slightly contagious. This

is to he a subject for further investigation. < >n grafted trees most of the galls occur

at the lower end of the scion at the point of union with the root. The author states

that the work of the previous -J years is being repeated in different localities, in all

120,000 apple seedlings and root grafts heing under observation. •

Observations on some vine diseases in Sonoma County, California,

O. Butler (California Sta. Bui. Ins., pp. /a, pi. 1, jigs. J).—Descriptions are given of

the red-leaf disease, grape shrivel, and root rot, all of which have been under

investigation by the author during the past year or more.

The red-leaf disease, which was first noticed in 1903, is treated at some length, a

description being given of the disease, its relationships and resemblance to other

diseases pointed out, and the results of experiments for its control presented. The

red-leaf disease may affect the shoots, leaves, peduncles, pedicel, and fruit of the

vine; the canes on one side or, more rarely, the entire vine may be attacked. The

effect that is produced on these different plant organs is described at length. The
disease seems to be more or less closely related to folletage, rougeot, and the Cali-

fornia vine disease, most nearly resembling the rougeot.

Winter and summer spraying experiments have been carried on for the control

of this disease, and while the vitality of the vines seemed to be increased, as shown
by the greener appearance of the foliage, yet the treated vines did not show any

very great improvement over the untreated ones. The author believes that the

red-leaf disease is due to the same causes as folletage and rougeot, namely, a dis-

turbance of equilibrium between the absorption of water by the roots and its trans-

piration by the leaves. An examination of the soil showed that it was very deficient

in phosphoric acid, and it is thought that proper fertilization will help the vines to

at least withstand the red-leaf disease.

(irape shrivel is the name given a disease which is characterized by the shrivel-

ing of the berries. This shriveling seems to be the most important character of the

disease, the symptoms appearing in the leaves being easily referable to drought or

imperfect nutrition. The fruit of diseased vines, when it does not shrivel, often

ripens prematurely. This prematurely ripened fruit is frequently edible, though at

times very distasteful. The disease does not show on the foliage at first, but later

is characterized by a discoloration of the leaves, which seems to be caused largely

by changes in chlorophyll. Xo external indications are shown on the vines, hut

when cut in cross or longitudinal sections the wood and pith show discolorations.

Experiments carried on with a number of varieties, in which different methods of

treatment were tested, have led to the conclusion that the cause of grape shrivel is

due to imperfect nutrition. It was found that different varieties and different stocks

were affected quite differently, and in combating this disease account must be taken
of the affinity between the stock and the graft and of the resistance of the stock to

phylloxera. The resistance of the stock to the phylloxera may be heightened by
fertilization, but if this is not sufficient a change should be made to a more resistant

stock. The use of carbon bisulphid in protecting stocks of low resistance from
attacks of phylloxera is not under present conditions considered an economic
possibility.

The root rot is of fungus origin and in its usual form is recognizable by the soft,

watery, yellowish-brown woody cylinder, which is more or less permeated wTith the
mycelium of the parasite. The disease usually takes from 2 to 5 years to kill the
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vines, although in some rare cases the) have been killed in a - i 1 1 ^r 1
<

• season. The
growth of vines affected with the root rot resembles that of vines affected with phyll-

oxera, but in the rapid form of the disease there is no gradual wasting away. The
foliage of the vines becomes chlorotic and, if the weather is unfavorable, the leaves

rapidly dry up and fall off.

\~ booii as the disease appears in the vineyard, all badly affected vines should be

removed, and the vines surrounding t hem tn -air. I with a 3 per cent solution of cop-

per sulphate or a 7 per cenl solution of iron sulphate. This maj be done bj i i _r _r i 1
1 •_'

a small basin about the trunk of the vines and pouring into ita gallon or more ol

either solution. Vineyards once affected with this disease are, unless thoroughly

drained, always subjecl to it. Therefore it is essential thai portions of vineyards

which are replenished should be treated everj 2 or 3 years by one of the methods
above described. The rool t'"t is said to attack many varieties, but some seem to be

less subjecl to this rot than others, and such should be employed as stock for grafting.

Fung-us diseases of cacao, L. Lewton-Brain
I
West Indian Bid., 6 (1905), No. I.

)>/>. 85-94).—Descriptions arc given of canker of cacao due to Nectrid Bp., die hack

caused by Diplodia cacaoicola, the brown rot of the pods due to the same fungus,

and the ripe rot caused by Phytophtfiora omnivora.

The thread blight, caused by an undetermined fungus, is described at consider-

able length. This disease is said to be very characteristic, the fungus appearing as

dark-brown threads or strands, closely appressed to the hark. When young the

threads are thin and white, but they become dark after having attained a good
attachment to the hark. The fungus spreads by means of its mycelium and can be

kept in check only by thorough ami constant pruning, to which the author n tu-

rnends the additional treatment of spraying with a lime-sulphur wash.

A disease of conifers (Jour. Bd. Agr. [London], 12 (1905), No. 8, pp. t77-179,

fig. 1).—The occurrence on spruce seedlings of the fungus Herpotrichia nigra is

reported.

The fungus had attacked the leaves causing their destruction, but instead of falling

from the dead plants they were bound together by mycelium and remained as a

compact brown mass about the branches upon which they had grown. This para-

Bite is said to be most prevalent in nurseries at rather high elevations, and has been
reported as attacking spruce, mountain pine, juniper, etc. Its occurrence has heen

noted in < rermany and Norway for some time, but it has only heen recently observed

in Great Britain. On account of the serious nature of the attack, all diseased seed-

lings should be collected and burned as soon as observed.

Larch canker (Jour. Bd. Agr. [London], 1 .' (1905), No. 5, pp. 807-810, fig*
A description is given of a wound parasite (Dasyscypka calycina) which attacks the

European larch to an injurious extent. The canker seem.- to be especially associated

with the larch aphis (Chermes laricis), and to prevent injury by the aphis it is

recommended that seedlings and young trees should be sprayed with a kerosene

emulsion. As a rule, trees under 10 years of age attacked by canker are either killed

outright or their grpwth is badly stunted, and all precautions should be taken

against frost injuries, improper situation in planting, insect punctures, etc.

Spraying machines, YV. E. Beab (Jour. Bd. Agr. [London], 12(1905), No. /,

pp. 8-18, figs. 10).—Descriptions are given of a number of forms of hand and power
spraying apparatus. The comparative merits and efficiency of the different classes

of machines are shown.

ECONOMIC ZOOLOGY ENTOMOLOGY.

Zoological yearbook, 1904, P. Mayeb | Zool. Jahresber., 1905, pp. VIII

As in former animal reports of this author, brief abstracts are given of the more

important investigations published during the year on the different groups of the
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animal kingdom. Extensive bibliographies are presented, including titles of the

abstracted articles and also numerous less important ones.

The bobwhite and other quails of the United States in their economic

relations, S. D. Judd {U. S. Dept. Agr., Bur. Biol Survey Bui. 21, pp. 66, ph. 2,

figs. 10).—The food habits and economic importance of the 7 species of quail known

to occur in the United States are discussed in some detail.

Particular attention is given to a study of the bobwhite for the reason that this

bird has been more carefully observed and its feeding habits are better known.

From an examination of 918 stomachs of the bobwhite it was found that its food

consisted of about 83 per cent vegetable matter and 16 per cent animal matter. The

vegetable food consists of grain, weed seeds, and other material. A long list is given

of the species of weed seeds found in the stomachs of bobwhites. The insect food is

discussed according to its systematic position. Similar accounts are presented of the

masked bobwhite, California quail, gambel quail, mountain quail, scaled quail, and

Mearns quail.

The feeding habits of all the species of quails considered in the bulletin are quite

similar, the variations which occur being partly referable to the variable food in the

different parts of the country. The bobwhite is the only species which appears in

the Eastern States, while the others are generally distributed from Texas to Oregon.

The range of these species is continuous along the southern border of the country,

but along the northern border there is an extensive interruption in the Great Plains.

Birds known to eat the boll weevil, V. Bailey (U. S. Dept. Agr., Bur. Biol.

Survey Bui. 22, pp. 16).—On account of the serious damage caused by the boll weevil

in the Southern States, a special effort was made to obtain reliable information con-

cerning birds which feed upon this pest and the amount of assistance which may be

expected from them in protecting the cotton crop.

Considering the fact that for the past 12 years the weevil has been steadily spread-

ing over the cotton belt, it appears that birds can not be depended upon to extermi-

nate the pest. As a result of field observations and examination of birds' stomachs

in the laboratory a considerable list of birds was determined as feeding upon the

weevil. This list includes Carolina wren, titlark, tomtit, western meadow lark,

Florida meadow lark, common phoebe, redwing blackbird, white-throated sparrowT

,

western savanna sparrow, brown thrasher, Texas bobwhite, brewer blackbird,

cowbird, jackdaw, mockingbird, butcherbird, killdeer, and others of less importance.
" The total number of stomachs examined, exclusive of mourning doves and quail,

was 570 and of this number 78 contained boll weevils. The weevils were not numer-

ous at the time when the birds were collected. As a result of his study of the ques-

tion, the author urges the protection of insectivorous birds within the cotton belt.

Bacteria used in the destruction of rats and mice, L. Bahe
(
Cenibl. Bald.

[ete.-], 1. Alt., Orig., 39 {1905), No. 3, pp. 263-274).—-Thus far the bacteria which

have been used for the destruction of rats and mice belong to the Coli group.

The bacteria used against rats include the forms cultivated and recommended by
Danysz and Issatschenko. Mice are much more susceptible to bacterial infection

than rats and succumb to the action of certain bacteria toward which rats are quite

immune. A number of feeding experiments were carried out during which rats

were fed cultures of Ratin. These cultures produce either an acute infection with

enteritis and septicemia without involving the lungs or a chronic infection which
exhibits pulmonary symptoms. When Ratin was fed to various species of mice,

including Mus musculus and M. agrarius] the following results wrere obtained:

White mice, grey house mice, field mice, red mice, and wood mice were nearly all

destroyed by the culture. Mus agrarius, horse, dog, fowls, cat, and calves 2 months
old were not affected in any way by receiving the cultures. Young sucking calves,

however, showed considerable weakness accompanied by enteritis, enlarged spleen,
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and other symptoms. The author believes, therefore, that -mum- precaution must be

observed in the use of these cultures in order to avoid the infection of farm animals.

Entomological department, II. \. Cooler \fontana Sta. Rpt. 1904, /'/•

_'.;.' i. < rrasshoppers were less injurious than in previous years. A test of the < riddle

mixture gave somewhat unsatisfactory results in the hands of ranchers. Some injury

was caused to apple trees bj a cicada
I
Tibicen cruentifera). Notes are also given on

Bpotted blister beetle, apple aphis, cabbage aphis, field mice, and honej be

A circular of information, .1. Kotinsk^ i Bd. Comrs. Agr. and Forestry Hawaii,

Ttii . Ent. ( ire. 1, pp.8). The work of the division of entomolog) is briefly described,

with notes on the collection and study of insects.

The western cricket, (
'. P. Gillette and S. A. Johnson I Colorado Sta. Bui. 101,

/>/>. 16, pis. .'
. Anabrus simplex first attracted attention as a pest in Colorado in 1904.

The eggs are deposited about July 1. to a depth of about I in. preferably on hills.

In some cases 2,000 to 3,000 eggs were counted per square fool of soil. The crickets

feed "ii range grasses, sage brush, cereals, alfalfa, potatoes, garden vegetables, etc.

The pests may be herded away from cultivated crops or may be kept away by ditch-

ing or fencing. Tney may also be killed with kerosene, crude oil, or poisoned bait

Plowing, burning, and crushing are also mentioned as remedies. Certain dry hills

Beem to constitute the permanent home of the pests, but migration takes place when

the eggs hatch in large numbers. The insects travel only by daylight.

Leaf hoppers and their natural enemies, IJ. C. L. Perkins I Hawaiian Sugar

Planters
1

Sta., Div. Ent. Bui. l. pis. /. pp. 1-70; 2, pp. 71-85, pi. 1; 8, pp. 86-U8,pls.

4; 4, pp. 119-158, pis. 8).—The parasites of leaf hoppers considered in the first part

belong to the family Dryinidse.

This family appeai-s to confine its attacks t<> leaf hoppers. A detailed description

is given of the method of attack, the effectiveness of these parasites in controlling

the leaf hoppers, and other points in their life history. In this discussion the genus

Echthrodelphax and other related genera are taken as typical cases. Apparently

all leaf hoppers which become parasitized with Dryinidse are ultimately thereby

destroyed. The anatomy of these parasites is discussed, and a systematic accounl is

presented to assisl in the identification of species, many of which are described

as new.

Agamopsyclu threnodes, described in detail in the second part, is parasitic on the

BUgar-cane leaf hopper and appears to be parthenogenetic. Sometimes more than

one larva is found on a single leaf hopper, but perhaps only one reaches maturity.

The parasite is referred to a new family descrihed under the name Epipyropidse,

and several other new specie- of this family are described under the genera Paleo-

psyche and 1 leteropsyche.

In the third part the anatomy, systematic position, and life history of the Stylopidse

are discussed, with notes on the effect of their parasitism on leaf hoppers. The male

parasites usually have a more serious effect on the host than do the females, and the

hosl is killed. The genera Balictophagusand Elenchus are defined and notes given

on the larvse and puparia of Stylopidse. Various species of these genera are described,

many of them as new.

The fourth part is devoted to a consideration of the family Pipunculidte. The

majority of species in this family belong to the genus Pipunculus, and aboul 80

species have been recorded for this genus. The Hies under discussion are parasitic

on various families of Homoptera, including Cercopidse, Jassidse, and Fulgoridse.

The anatomy and life history of the genus is discussed in some detail for different

stages. A. number of species from Australia and Hawaii are described a- new, and

an analytical table is presented to assist in their ready identification. A brief bibli-

ography of the subjecl is appended to the bulletin.

Late fall spraying for the San Jose scale, J. B. Smith i New Jersey Stas. Bui.

186, pp. 14,figs. 6).—Test* were made of the effectiveness of insecticide application
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in the fall as opposed to spraying in the spring. In somecases the applications were

made before the foliage had fallen. A number of proprietary soluble petroleum

insecticides were used as well as lime and sulphur and kerosene-limoid. In general

the damage to the foliage even of peach trees was slight, while the scales were effect-

ively destroyed. The author believes that fall spraying is more effective than spring

spraying and that the fall should be generally recommended as the proper time for

insecticide applications against scale insects.

Experiments during the summer of 1905 indicate that summer applications of

insecticides for scale insects can not be depended upon to do more than hold the

scale in check while considerable harm to the trees may result. During these tests

in summer spraying tobacco extracts, fish-oil soaps, kerosene emulsion, crude and

distillate petroleum, kerosene-limoid, and various combinations of lime and sulphur

were used. In all cases the effect upon the scales was unsatisfactory or the trees

were too much injured.

As a result of the author's experiments along this line it is recommended that trees

be sprayed in New Jersey as soon as possible after October 15 or as soon as the leaves

begin to mature. In case of bad infestation it may be well to repeat the application

within two weeks. With regard to a choice of insecticide the author prefers the

mineral oils and several proprietary preparations of these oils in a soluble form. It

is urged, however, that none of the oil emulsions should be allowed to get cold and

that they should be used in as fresh a condition as possible. In the author's opinion

the second choice falls on kerosene-limoid and the third on lime and sulphur com-

binations. The life history of the scales is also discussed.

Peach insects, R. I. Smith (Ga. Bd. Ent. Bui. 17, pp. r>:>-i05, fig*. 23).—This

bulletin, as stated by the author, contains practical information prepared to meet

the growing demand of peach raisers for directions concerning the control of insects

injurious to peach trees. The important insects of peach trees are discussed with

detailed notes on their appearance, habits, life history, and control. The more

important species considered are San Jose scale, Putnam scale, cherry scale, peach

lecanium, West Indian peach scale, plum pulvinaria, fruit-tree bark-beetle, peach-

tree borer, plum curculio, plant lice, and tent caterpillars.

The gypsy and brown-tail moths, A. H. Kirkland {Off. Supt. Suppressing

Gypsy and Brown-tad Moths [Mass.], Bid. 1, pp. 27, pis. 11, figs. 9).—A copy is given

of the recent Massachusetts law relating to gypsy and brown-tail moths. According to

this law a superintendent for suppressing the gypsy and brown-tail moths is appointed

and an appropriation of $300,000 made available for use during the years 1905-1907.

The present bulletin is largely occupied with a description of the gypsy and brown-

tail moths and an account of their habits, life history, and distribution writh notes

on the most effective remedies for controlling them.

Trypeta ludens in Mexico, J. Isaac (Sacramento: California State Hort. Com.,

1905, pp. 40, jd*. 4, figs. 17).—On account of the importance of this pest and the

extent of its ravages in Mexico, the California commission sent the author to investi-

gate the present status of the pest in Mexico and the effectiveness of the means
adopted there for its control.

The author visited the greater part of the orange-growing districts of Mexico with

this idea in view and collected much information regarding the distribution of the

pest, its origin, parasites, and other points of importance to California orange grow-

ers. The insect is described in detail in all of its stages. It appears that the life

cycle requires about 3 months so that there may be 4 generations per year. In the

high lands of Mexico the pest appears not to be very common, while in the State of

Morelos it is serious.

The remedies adopted in Mexico for the control of this insect include burning or

burial of infested oranges, keeping fowls in orange orchards, spraying with an infu-
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sion of Haplophyton cimiciduin. The natural checks to the spread of this pest are

changes of temperature and the presence of parasites. Trypeta ludens appears not to

be native to Mexico bul is probabl) introduced from some part of South America.

It attacks nol only Bweel oranges bul also the mango and guava.

The parasitological commission of Mexico recommends that all infested mangoes,

lemons, oranges, and guavas be collected daily and deposited in a suitable place for

destruction once a week. Such t'ruit should be destroyed either by burning or

burying to a depth of 20 in.

Insects of the pecan, II. A. Gossard I Florida Sta. Bul. 79, pp. 981 SJ8, pis. ;,

figs. ?). The present bulletin contains essentially a brief monograph of the important

insert pests of the pecan.

Pecan bud-moth I ProteopU ryx deludana) is one of the most serious of these pests.

The insect is described in its different stages and notes are given on its habits.

Several natural enemies are known, but their effectiveness is nol ye1 determined.

Spraying with arsenicals including Paris green and arsenate of lead did not give

encouraging results. The use of lime-sulphur-salt wash was much more satisfactory.

Infested pecan buds were fumigated for30minutes with hydrocyanic-acid gas. The
buds were not injured by the treatment, but the moths seemed not to be destroyed.

Not more than 15 to 20 per cent of the buds survived on account of later infestation.

In nursery practice it seems to be necessary to remove the cocoons with a knife.

The pecan case-borer (Acrobasis nebullela) is also a serious pesl and is described

with notes on its habits and life history. This pest is also attacked by parasites and

birds. In the control of this insect it appears that the remedies most successful in

use againsl the pecan hud-moth are also hot for use against this species. Note- are

also given on the appearance, habits, life history, and means of combating species

of Catocala, Sesia scitula, Datana integerrima, fall webworm, twig girdlers, oak pruner,

hickory-nut weevil, hickory bark-borer, white ant, cottony maple scale, etc.

Insects injurious to forests, A. L. Herrera (Com. Par. Agr. [Mexico] Circ.

.".). pp. .;, figs. 8).—Particular attention is given in this circular to a discussion of

Dendroctonus and related forest insects with reference to artificial insecticides and

methods which have been found to be effective in controlling these pestsand also to

their natural enemies.

Texas fever ticks (Oklahoma sin. Rpl. 1905, pp. ?8 30). Attention is called to

those features in the life history of cattle ticks which makes it possible to exterminate

the tick by a System of rotation of pastures and direct treatment of cattle for- tick

infestation. The greal advantages of tick extermination are briefly discussed.

Means for the destruction of mosquitoes, A. F. Mankowski (Centbl. Bakt.

[etc.'}, 1- AbL, Orig.,89 ( 1905), No. 8, pp. 271 -279, figs 8).—Brief reference is made to

experiments previously carried oul by other investigators in the infection of mos-

quitoes with various species of bacteria.

In the study of mosquitoes in Bessarabia a mite was found infesting mosquitoes

under the wings and various other parts of the body. An examination of the para-

sites showed them to be undoubted mites about g mm. long. From one to six para-

rites were found on each infested mosquito, and aboul •"><) per cent of all mosquitoes

studied were infested. The importance of this parasite appear- to be quite great,

since the number of mosquitoes and the extent of malaria were considerably reduced

during the year-.

Report of the inspector of fumigation appliances, 1904, P. \\
'. Hodgetts

| Toronto: Ontario Dept. Agr., 1905, pp. 11, figs. 5) .—The practices of various nursery-

men with regard to transplanting and handling of stock are briefly described. The

effects of severe winter cold upon San Jose* scale were studied. It was found that the

severity of winter had little effect in controlling the mn u hers of the scale. The insect

was more seriously affected by cold on peach and plum trees than on apple trees. In
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the author's opinion the lime and sulphur wash is the besl remedy for the San Jose*

scale.

Annual report of the Beekeepers' Association of the Province of Ontario

for 1904 (Ann. Rpt. Beekeepers' Assoc. Ontario, 1904, pp. 87, figs. 4).—At the 25th

annual meeting of the Ontario Beekeepers' Association, held in Toronto November

15-17, 1904, a number of papers were read which may be briefly noted in this con-

nection.

The general status of beekeeping was discussed in the president's address by J. W.

Sparling. A paper on extracted honey, read by M. Pettit, su^-ested that all white

honey should be removed by the first of August in order to avoid any mixture of

dark honey. In the production of extracted honey it is recommended that the

weather, climate, and locality be studied in order to choose the most suitable breed

<>!' bet-.- and style of hives. Honey should not be extracted until well ripened, and

should be sealed up as soon afterwards as possible.

F. C. Harrison spoke on the diseases of bee larva-, calling attention to the princi-

pal means by which contagion is spread among bees, and giving detailed notes on

foul brood, black brood, pickled brood, chilled brood, and starved brood. It is

thought that some of these terms may be synonymous, as it seems unlikely that all

are distinct diseases.

Papers were also presented on A Season with the Bees and How to Manage Them,

by A. E. Hoshal; The Influence of Bee Journals, by W. .1. Craig; Queens and their

Influence on Bee Culture, by W. Z. Hutchinson; Foul Brood, by H. J. Sibbald;

Winter Losses, by W. F. Holtermann; Sanfoin as a Bee Plant, by J. Fixter; Pre-

vention and Control of Swarming by Means of the Hedden Hive, by J. I). Miller.

J. Fixter presented the results of experiments upon methods of protecting hives

for outside wintering, a study of cellars for wintering bees, methods of introducing

queens, and feeding with honey and sugar in winter quarters.

Bee products in Arizona, R. H. Forbes (Arizona Sta. Bid. 51, pp. 523-53%,

figs. 2).—Statistics are presented regarding the present status of apiculture in Arizona.

A list is given with times of blooming of the more important honey crops of the

Territory. At present, alfalfa is less available than formerly as a honey crop, on

account of the fact that it is cut at an earlier stage than in previous years, and also

on account of the prevalence of the alfalfa butterfly which feeds upon the honey.

Determinations were made of the sugars, contained in the flowers of alfalfa and cer-

tain native bee plants.

The quality and composition of samples of Arizona honey are also discussed. The

average amount of moisture in honey from Arizona was found to be about 2 per

cent less than that of eastern honey. The ash was of about normal quantity and

composition. Analytical data are presented regarding honey samples and notes are

given on adulteration and by-products. The honey of Arizona contains a maximum
amount of sugar and very little nonsaccharine substances and is usually of desirable

color and flavor. In liquefying honey it is recommended that the process be carried

on at a comparatively low temperature in order to avoid injuring the quality.

Sericulture, P. Vieil (Sericulture. Paris: J. B. BaillUre & Sons, 1U0~>, pp. VIII-\-

360, figs. 50).—This volume is one of the series which constitute the agricultural

encyclopedia published under the direction of G. Wery.
The subject is discussed under 7 heads, including the history of sericulture; anat-

omy and physiology of the silkworm; diseases of the silkworm; rearing silkworms;

care and production of the silkworm eggs; the qualities, treatment, and manufacture

of silk; and artificial silks, including silks from other sources than the true silkworm.

In an appendix the author discusses the culture of mulberries.

The silk-growing season of 1904, G. McCarthy [North Carolina Sta. Rpt. 1904,

pp. 55, 56).—It is reported that public interest in silk growing continues to increase.
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A number of silk growers' associations have been formed, -ilk manufacturing pi;

have been established, and instruction given in silk raising in industrial hcI Is. It

is believed thai when properly carried on, the business of silk raising maj bring

reasonabl) profitable returns to children and adults who are incapable of doing

severe manual labor.

FOODS HUMAN NUTRITION.

Studies of the digestibility and nutritive value of bread and of macaroni
at the University of Minnesota, 1903 1905, II. Snyder

I
V. S. Dept. Ayr.,

Expt. sins. /!n/. t56, pp. 80, pis. ;. fig. I).—Continuing earlier work E. S. I;.. 15,

1 1. 63), digestion experiments were made with different grades of flour ground from

Oklahoma hard winter wheat and Oregon soft winter wheat. In 18 experiments

with men, white (straight-grade) flour was more completely digested than either

Graham or entire-wheat flour, and yielded a larger amount of digestible nutrients

and available energ)

.

In :: digestion trials, in which finely pulverized bran was added to white flour in

the same proportion as is removed in milling, the addition of the bran lowered the

digestibility of the flour so that a smaller amount of digestible nutrients and available

energy was obtained from the bran flour than from the white flour with which the

bran was mixed.

In 3 digestion trials, in which finely pulverized wheat germ was added to white

Hour in the same proportion as is removed in milling, the addition of the germ did

not materially change the digestibility of the flour, and the amount of total digestible

nutrients and available energy in the germ Hour and the white flour was aboul the

same. There was no material jrain in total digestible nutrients by the addition of

the germ to the white flour. The germ flour produced a smaller sized, sweeter, but

less porous loaf than the white flour. Because of its Eermentable character wheal

germ is excluded from white flour.

studies were also made of the digestibility of macaroni made from American-grown

durum wheat, of breakfast f Is made from the same sort of wheat, and also of the

changes which take place in semolina in macaroni making.

According to the author, during the process of manufacture of macaroni water is

removed in drying the macaroni and the starch and gluten apparently undergo a

slight hydration. When macaroni is cooked in water aboul 2.25 per cent of the sol-

uble matters presenl are extracted, which suggests that as little water as possible

should be used in cooking the macaroni w hen strict economy is desirable.

As shown by experiments with healthy men. the macaroni used had approxi-

mately the -ame digestibility and supplied about the same amount of nutrients, pound
for pound on a dry-matter basis, as bread made from Btraight-grade Hour. < lonsuming
either large or small amounts of bread made from durum w heat Hour w ith the mac-

aroni exercised no appreciable effect upon the digestibility of the nutrients and the

availability of the energy present.

The durum wheat breakfasl food resembled quite closely in composition the mac-

aroni made from similar wheat. It was not quite as thoroughly digested, though its

digestibility was fairly high as compared with many vegetable food-. Tl bserved

differences in digestibility of the breakfast food and the Hour products are undoubt-
edly due to methods of manufacture, the Hour products being rather finely ground
And there!'.. re in a condition favorable for the action of the digestive juii

The contamination and adulteration of bread and of the milling- products
employed in its preparation, II. Stieqeleb | Pure Product*, /

I 1905), No. 5, />/>.

251).— Weed seeds, mineral adulterants, inferior starches, and other adulter-

ants of wheat and bread are spoken of, and methods of detection briefly noted.
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Gluten bread f Lancet [London], 168 {1905), No. 4260, p. 1075).—An analysis is

•briefly reported.

Malt extract in bread making-, R. L. Corby ( Pun Products, 1 {1905), No. 4, pp.

187-189).—The effect of substituting malt extract for cane sugar in bread making is

discussed, the data presented being on the whole unfavorable to this practice.

Wheaten flour, T. Macfarlane {Lab. Inland Rev. Dept. [Canada], Bui. 98, pp.

14).—Data are given regarding the analysis of 75 samples of flour purchased in open

market in different districts of the Dominion of Canada and 11 samples of known
characteristics which were examined for purposes of comparison.

No indication was found of adulteration with mineral matter or with other and

lower priced grains than wheat. In the case of part of the samples the analyses were

more detailed than with the remainder, special attention being paid to the material

soluble in alcohol, i. e., reducing sugar or dextrose, sucrose, nonnitrogenous sub-

stances, and gliadin.

In addition to other constituents the amount of material extracted by water after

treatment with alcohol was also determined. The extraction with alcohol was

carried on in Macfarlane tubes, the flour sample being distributed through crysotile

fiber and the tubes furnished with an asbestos filtering bed. The gluten and gliadin

content of the flour samples and related topics are discussed.

Cereal foods, L. H. Merrill {Maine. Sta. Bui. 118, pp. 117-135).—The classifica-

tion of cereal breakfast foods, their composition, manufacture, relative economy, etc.,

are discussed and digestion experiments reported in which several different brands

constitute varying proportions of the diet. The following table summarizes the

experimental data:

( 'oefficients of digestibility of cereal breakfast rations and cereal breakfast foods alone—
Experiments with men.

Diet.
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"When the simple diel was used, the com products again made 8 favorable show-

ing as regards both total < irganic matter and energ} . least favorable of all, however,

in digestibility of protein. It' we value these foods in proportion to the digestibility

of their protein when used with a mixed diet, we musl place rolled wheal iirsi and

t lie corn products last.

•• When the digestibility of the cereals alone is calculated, more Btriking results are

obtained. It will be noticed thai the rolled wheat now ranks first, not only in the

digestibility of the total organic matter, bul also with respecl to the protein. The
rolled oats rank next, ami the corn preparations and Bhredded wheal the lowesl

of all.

"One of the most noticeable differences in these cereal foods is found in the diges-

tibility of the protein when the cereal is eaten with a simple diet. This difference

i< most marked in tin- various wheal products, especially when the results are calcu-

lated to the c'rcal alone."

The nitrogen content of barley and malt. Prior (Allg. Ztschr. Bierbrau. ".

Mahfabrih, '>.'
| 1904), /> ''•': "''« >» Ztschr. Untersuch. Nahr. u. Genussmtl, 9 I

1905 I,

.V". ;. pp. ;/';. 427). The author discusses the relationship between aitrogen contenl

and the quality of malt, and outlines experiments which he proposes to undertake.

The distribution of nitrog-enous material in barley, E. Jalowetz {Allg. Ztschr.

Bierbrau. ". Malzfabrik., 32 {1904), pp. '''• '''"• " l,s
- '" Ztschr. Untersuch. Nahr. ".

Genussmtl., 9 (1905), No. ;. /<. f-26).—According to the author's investigations, the

upper part of the grain (water tree) contained 17.7."> per cenl protein, the middle

portion 11.19 per cent, and the lower end 14.-14 percent. The data are discussed

with relation to malt making,

The purin bodies of food stuffs, I. \V. Bali! {Philadelphia: J'. Blakiston1
8 Son

&Co.
y 1904, ?.ed.,rev.,pp. 202 XIII, pis. 2, fig. 1).—In this second and revised edi-

tion the author states that part of the volume has been rewritten and new matter

added, including the results of analyses, experimental and bibliographical data. etc.

Among the questions discussed are the chemistry and physiology of food purins,

methods of estimating food purins and their action, the fate of such hodies in metab-

olism, the effect of driii:- upon the elimination of purin bodies, purins in relation to

disease, and related topics, the volume as a whole being a digest of his <>w n investi-

gations and those carried on by others. The author has devised an improved method

of estimating purin hodies and reports data showing the amount present in different

food products.

Some 6f the general conclusions follow: "*<
)i t lie known purin hodies. hypoxanthin,

xanthiu. guanin, and the met h\ 1-xanthins, caffein and theobromin are found in f 1

stuffs, and uric acid and traces of xanthins and met h \ 1-xant hins are met with in the

urine. . . . In food stuffs, the purin bodies occur in 2 forms, "free' and •hound.'

Both the glandular and muscular tissues contain approximately equal amounts of

•free-purins,' hut the glandular tissues yield very large and the muscles only very

small qua/itities of bound-purins (nucleins).

"The estimations of the purin bodies contained in meats show that considerable

quantities are present, hut that little difference exists between the amounts contained

in white and dark meats. Certain vegetable foods have been found to contain purin

bodies. Amongst these are peas, beans, oatmeal, asparagus, and onions. This fur-

nishes a reason for the high uric acid excretion which follows their ingestion.

From several varieties of beer and porter purin hodies have been isolated, and their

percentage amounts estimated."

Urinary purin occurs principally in the form of uric acid. In experiment- reported

the amount was increased by feeding fish, fowl, beef, beans, and beer. "The
increase of urinary purin reflects the metabolic activity of the individual in regard

to nucleins. The feces may contain unabsorbed nucleins as well as certain purin sub-
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stances froni the digestive juices and cell nuclei, and estimations of these bodies

should be included in all metabolic experiments;

"When the 'free' purins are injested, they are rapidly oxidized and decomposed.

About 50-60 per cent of hypoxanthin leaves the body as urinary purin (principally

uric acid) within 4-6 hours, and the same percentage of uric acid appears in the

urine after 8-10 hours. The bound purins, however, take 1-2 days before they are

fully excreted. The remaining 50 per cent of the food purin is excreted as urea, or

as bodies intermediate between uric acid and urea.

" By the quantitative estimations of purin bodies in food stuffs an exact forecast

of the exogenous urinary purin is possible, and its amount can be limited when

necessary by prescribing a certain diet. . . . The endogenous purin is partly derived

from leucocytes, but mostly from the cell changes which result in the maintenance

of bodily functions. . . . Trie acid is a necessary result of normal nuclein metabol-

ism. In disease it is symptomatic of conditions which hinder or prevent its solubil-

ity and excretion, and does not itself cause the lesions wrhich accompany uricacidse-

mia." The volume contains an extended bibliography of the subject.

Heat values and food values, II. P. Armsby {Reprinted from Arch. Ped., %2 (1905),

Feb., pp. 124-130).—The author discusses body temperature, the production and

liberation of heat in the animal body, and related questions.

He points out that the production of heat in the animal body is incidental to the

vital processes, and the heat so produced may to a considerable degree be regarded as

an.excretum, the body temperature within limits being due to a condition of equilib-

rium between heat production and heat elimination. " It is important to note, how-

ever, that it is not until the original chemical energy has served its physiological

purposes that it takes the form of heat. It is not first converted into heat, which is

then further converted into muscular or other work; but, on the contrary, it first gives

rise to the muscular or other energy required, and the latter, in performing its func-

tions, is degraded into heat.

"In other words, we have no evidence that the animal body is a form of heat

engine. It is evident, then, that at least a part of the heat production of the animal

is incidental to other purposes. At the same time, of course, the heat thus produced

is available to maintain the body temperature, and the question at once arises

whether the supply thus incidentally provided is sufficient, or whether additional

body tissue must be metabolized simply for the sake of producing heat."

In order to maintain approximately the same body temperature, heat must be elim-

inated at the same average rate at which it is produced, the three principal ways of

eliminating heat being by conduction, radiation, and by the vaporization of water.

These processes are collectively referred to as physical regulation, and act through a

considerable range of temperature. '

' Necessarily, there is an upper limit beyond
wrhich these means of getting rid of heat become insufficient, and the fatal heat

stagnation begins. As we go below this limit the tendency of a falling temperature

to withdraw heat from the body more rapidly is met by changes the reverse of those

just . . . [referred to], and by their means the outflow of heat is kept practically

constant and there is no increase in the amount of heat produced, but rather a slight

decrease.

"As we follow this experimentally, however, we reach a point, known as the crit-

ical temperature, at which the possibilities of this physical regulation appear to reach

their lower limit. The facility with which the surface of the body eliminates heat

can not be further reduced, and a continued reduction of the external temperature is

met by a marked increase in the heat production—the so-called 'chemical' regula-

tion. The answer to our initial question, then, is that at or above the critical tem-

perature the incidental heat production due to the internal work of the body suffices,

or more than suffices, to maintain its normal temperature, while below that point

additional body material must be oxidized for this special purpose.

"
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The increased production of heat after food is taken, due to the processea of

digestion, the differenl amounts of heat produced by differenl f Is, and related

questions are spoken of. The author points oul thai the amounl of energj required

tn digest differenl f Is varies, and that this musl be taken into accounl in coi

ering their t rue energy value.

"The food value of a uutrienl as a source of energy to the organism is nol meas-

ured by the total energ) which it ran liberate as heal in the body, but by the pari

of this energy which is available to the organism for physiological uses. The

remainder of the 'fuel value' simply serves to increase the generation of heal in the

body, a resull which may be advantageous or the reverse, according to the surround-

ing conditions."

Concerning- the natural feeding of infants, M. Rubneb and 0. Heubneb

(Ztschr. Expt. Path. u. Ther., /
I 1905), No. t,pp. l ''•' '" the experiments reported

a healthy infant was under observation for 8 months from birth, and data are recorded

regarding the a tint of food eaten, the gains in weight, etc. During5days, when

the ehil'l was 5.5 months old and weighed nearly 10 kg., the income ami outgo of

carbon and nitrogen were determined.

For I days the food consisted entirely of mother's milk. On the fifth day the child

was given a tea which furnished so little nutritive material thai this was essentially

a fasting period. The composition and energy value of the food and excreta were

determined. The respiratory products were measured with a respiration apparatus

especially constructed for the experiment-, the total amounts of carbon dioxid and

water excreted in 24 hours being calculated from the amounts determined for shorter

periods.

Disregarding the first day of the milk period, the average amounl of nitrogen taken

per day was L.99 gm., the am<»nnt excreted in the urine 1.13 gm., and in the Eeces

0.4 gm. In other words, there was an average daily gain of 0.46 gin. nitrogen. The

daily diet turn i shed 63.7 gm. carbon. The average amount excreted in the urine «;i-

1.41 gm., in the U'ce< 2.71 gm., and in the respiratory products 61.68 gm., which lk

equivalent to an average daily loss of 2.1 gm. carbon. During the tea or fasting

period the diel contained no nitrogen nor carbon. The total amount of nitrogen

excreted in the mine was 1.18 gm. In other words, the body lost this amount in 24

hours. The urine contained 1.29 gm. carhon and the respiratory products 59.5 gm.,

i. e., there was a loss of 60.79 gm.

The authors discuss the gain in nitrogen and the loss of carhon on the experimental

days in which food was taken and explain the apparent discrepancy on the basis of

changes in the water content of the body. A comparison of the amount consumed

and furnished by the oxidation of food materials with the quantities excreted shows

that actually there was a considerable gain of water.

Deducting the energy value of the excretory products from the total amount sup-

plied by the food, the authors calculated the amount of energy metabolized per day.

which was equivalent to 67.6 calories per kilogram body weight, or L,219 calorie- per

Square meter surface area. Examination of the experimental data Bhowed that the

body w^r<\ the nitrogen of the diet very economically.

In connection with the experiments some studies were made of the assimilation of

nitrogen «>n a diet of mother's milk as compared with cow's milk. It was calculated

that in the case of mother's milk 0.135 to 0.161 gm. nitrogen in the form of true pro-

tein was required per kilogram body weight as compared with 0.530 gm. nitrogen in

the case of cow's milk. On the basis of the experimental data the amount of nitrogen

required is discussed with reference to the diet of both infants and adults, and the

fact noted that the quantity may he small provided the energy value of the diet is

sufficiently high.

Concerning the mechanism of stomach digestion, 1'. < . ia' rzNEB - Arch. Physiol.

[Pfluger], 106 (1905), No. 10-12, pp. 468-522, figs. IS).—In experiment- undertaken
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to study the mechanics of digestion animals were killed and the stomachs frozen, the

experimental method being described in full.

Some of the author's conclusions follow: It was found that the stomach contents

was divided into layers, in general the food which was taken last being surrounded

by food taken earlier and thus protected for a time from contact with the stomach

walls. The left region of the stomach, the so-called fundus (pars splenica), is the

storage portion, and food remains here for hours without coming in contact at all with

the gastric juice and during this time the amylolytic action of saliva is continued.

At the same time peptic digestion is going on in the prepyloric and pyloric portions

of the stomach, the digestive secretions and muscular contractions being different at

different points. In other words, the stomach contents is not at all uniform.

The secretion of ferments and other questions were also studied and discussed.

On the products of digestion of the proteolytic spleen enzym acting in an

alkaline medium, E. P.Cathcaet {Jour. Physiol., 32 {1905), No. 3-4, pp. 299-304).—

Using lieno a-protease of Hedin, the following substances were isolated from the

products of digestion of coagulated blood serum: Histidin, inactive arginin, lysin,

ty rosin, leucin, alanin, amido-valerianic acid, a-pyrrolidin carboxylic acid, glutamic

acid, phenylalanin, and ammonia. Aspartic acid was regarded as probably present,

as it is formed in large quantity when fibrin is digested by the same enzym.

The influence of fasting and feeding upon the respiratory and nitrogenous

exchange, M. S. Pembrey and E. I. Spriggs (Jour. Physiol., 31 (1904), Xo. 5, pp.

320-345).—The experiments reported were carried on with white rats.

Some of the conclusions drawn follow: "During fasting the respiratory exchange

quickly reaches a minimum, and then remains remarkably constant during the pro-

longation of the fast. . . . The effect of food rich in carbohydrates upon the respira-

tory exchange is well marked within an hour, and steadily increases during the

next 2 or 3 hours. The increase in the output of carbon dioxid varied according to

the conditions from 14 to 97 per cent of the minimal discharge during hunger." In

the majority of cases there was an increase in the absorption of oxygen which ranged

from 9 to 35 per cent.

"The increase in the discharge of carbon dioxid after a meal rich in carbo-

hydrates appears to be due to a general increase in the metabolic processes of the

"body, including the formation of fat, and not solely to the work of digestion. . . .

A fast preceding a meal serves as a marked stimulus to the assimilation of food. . . .

The respiratory quotient is probably the resultant of quotients above and below the

theoretical values for the combustion of proteids, carbohydrates, and fats."

In connection with part of the work an attempt was made to study nitrogen

metabolism, but this phase of the work was not continued, as, according to the

authors, it was not possible to estimate correctly the percentage composition of the

living animal from data obtained by the analysis of a control specimen.

Concerning the metabolism of athletes, H. Lavonius (Skand. Arch. Physiol.,

17 (1905), N >. l-.\ />/>. 196-204).—-The studies reported were made with 2 circus

performers.

In the 6 days covered by the investigation the daily diet furnished on an average

217.9 gm. protein and 5,070 calories of energy with one of the subjects and 182.2 gm.
protein and 4,254 calories of energy with the other. The subjects worked only 2 or 3

Injurs each day, but the work was very severe. The body weight in each case was
about 84 kilograms. In the 2 cases fat supplied 47.6 and 44.8 per cent, respectively,

of the total energy of the diet, quantities which the author considers very unusual.

In connection with the investigation the income and outgo of nitrogen were
determined.

The toxin and antitoxin of fatigue, W. Weicjiardt (Milnchen. Med. Wchnschr.,

51 (1904), Nos. 1, pp. 12, 13; 48, pp. 2121-2126).—The author states that from the
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flesh "i" guinea pigs dead from fatigue he was able to extrad a body which injected

i nt 1 1 guinea pigs and other animal- caused all the symptoms of fatigue.

This body was isolated and found to be very unstable in character, and the author

considers it a true toxin. When injected into the circulation of horses an antitoxin

was produced which in vitro or in animals counteracted the toxin. A- shown bya
number of experiments the antitoxin can he taken by man withoul harmful results.

In connection with the reporl of the experiments, the author discusses the charac-

teristic symptoms of fatigue, its effecl upon the body temperature, the production of

the antitoxin in the body, and related questions.

The relation of cookery to digestion, Berth \ II. I'>\< iim i.ek
i Quart. Rpt. Kans.

/>'</. Agr., .", 190 . Vo. 98, pp. 284-287).—A summary of data on changes which

take place in cooking differenl nutrients and related topics.

Shellfish and the bacilli of typhoid ( Brit. Food .h>,i,-.. ;
\ 19

49).— A note on E. Klein's investigations for the Fishmongers' I lompany of the time

required by oysters and other shellfish to clear themselves of bacilli.

The phosphorescence of eggs and potatoes, A. Ni:-u i i. Umschau, 9 i'/ •

No. tS, pp. 255, On the basis of the investigations by H. Molisch,a the author

discusses the phosphorescence sometimes observed in f I products, which is due to

Bacterium phosphoreum. Methods of cultivating this micro-organism are spoken of.

Its development, it is stated, does not render the food products harmful.

Some tea curiosities, L. Lodian I Tea and Coffee Trade Jour., 8\ 1905), No. 5, pp.

214, figs. 5 ).- Russian tea tablets and other unusual forms of tea are described.

Tea boquets and scented tea, L. Lodian i Tea and Coffei Tradt Jour., 9 {19

No. 5, pp. 248-245, figs. 8). Compressed tea and other standard and fancy Russian

teas are described. It is stated thai tea dust maybe profitably compressed into

Mocks.

The examination of the feces, I. S. Wile f N. )'. Med. Jour, and PhUa. Med.

Jour., 81 {1905), pp. '+75-478; abs. in Jour. Amer. Chem. Soc, 21 {1905), No. 5, p.

S77).— A summary of data on the composition of feces in health and disease.

Food investigations, V. K. Chestnut ( Montana Sta. Rpt. 1904, pp- 286, .

Cooperating with M. E. Knowles, some studies were made of meat preservatives and

their occurrence in sausage. Preservatives were found in excessive amounts in 31

eral samples, but their use was discontinued when the attention of the sellers was

directed to the matter. Brief notes are also given regarding a case of poisoning due

to eating freshly opened canned salmon, which apparently contained ptomaines.

Report of State analyst, R. E. Doolittle {Ann. /.'/>/. Dairy and Food Comr.

Mich., 1904; abs. in Jour. Amer. Chem. Soc, .
j

: {1905), No. 5, pp. 288, 289).—01 the

L,279 samples of food products examined under the provisions of the State pure-food

law Hi' samples were adulterated or sophisticated. In connection with the work

special attention is given to the use of methyl alcohol in flavoring extracts and to

terpenleSS lemon extract.

Report of work in food laboratory, H. E. Barnard i N. 11. Sanit. Bui., 2 1 1905 I,

No. 7, pp. 108-118).—In compliance with the State pure-food law 363 samples of

canned goods, cider vinegar, cheese, condensed milk, extracts, honey, maple sugar

and -imp-, molasses, meat products, etc., were examined, of which L64, or 15.2 pel

cent, were found to he adulterated or to vary from the legal standard. Twenty-three

of the 41 samples of sausage and other meat products examined contained borax or

sodium sulphite. A sample of cereal coffee was found to contain a large percentage

of coffee in addition to roasted cereals.

Fifth report on food products for 1904, B. W. Kilgore {Bui. X. C. Bd. Agr.,

1904), X<>. 12, pp. 62).—< )f the 347 samples of (lour, breakfast foods, meats, canned

"Sit/her K. Akad. Wis.-. [Vienna], Math. Naturw. Kl.. 114 L905 ,
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goods, dairy products, etc., examined, 59 samples, or L7 percent, were adulterated or

sophisticated.

No adulteration was detected in the ease of the flour, breakfast food, canned fruit,

cocoa, butter, cheese, and whiskies examined. The following special articles in

nearly every case give the details of analyses made during the year under the State

pure-food law and discuss the results: Chemical Preservatives; Canned Meats;

Examination of Canned Fish and Oysters; The Examination of Canned Fruits and

Vegetables; Prepared Mustards and Salad Dressings; Whisky; and Examination of

Flour, by W. M. Allen; Cocoa and Chocolate, Butter, and Cheese, by J. M. Pickel;

Breakfast Foods, by C. D. Harris.

ANIMAL PRODUCTION.

Investigations at the sugar experiment station laboratory for 1904, C. A.

Browne, Jr. (L<t. Planter, 34 (1905), No. 15, pp. 236-240, fig- 1)-—In connection with

the work carried on under the author's direction, analyses have been made of a

number of feeding stuffs containing molasses.

In his opinion, one of the best materials which can be used to absorb molasses is

bagasse. The sample of bagasse molasses feed, i. e., molascuit, analyzed contained

20 per cent of bagasse and 80 per cent molasses. The rind of the cane, it is pointed

out, is not so well adapted as the pith for making such a mixture, as it has only

about one-sixth of the absorptive power of the pith and is also much harder to digest.

It is also pointed out that under local conditions, cotton-seed meal added to a mix-

ture of bagasse and molasses would compensate for the deficiency of protein in the

mixture.

A number of different sorts of Louisiana molasses were analyzed and extensive

studies of the solids other than sugar in cane molasses, the fermentation of cane

products, and of the effect of temperature upon the polarization of raw cane sugars are

also reported, as well as the results of physiological experiments upon the maturing

of cane.

In the author's opinion, the results obtained with different sorts of molasses show
that "the process of manufacture has much to do with the differences in composition.

The open-kettle molasses, being less exhausted than the other grades, has naturally

more sucrose and less impurities, such as gums, adds, ash, amids, etc. The diffusion

molasses, on the other hand, has a larger percentage of impurities, owing to the

greater extraction of these ingredients from the bagasse. The effect of liming upon
the different samples is very pronounced, those which have received the heaviest

treatment being the highest in gums and combined acids. A large part of those

compounds which we designate as gums and acids in molasses do not come from the

cane, but are the result of the action of lime upon the glucose of the juice." The
organic bodies, other than sugar in molasses, it is stated, are largely gums, nitrog-

enous compounds, acids, and caramel-like substances.

The different gums found in cane molasses, according to the author, maybe divided

into three classes, namely, those derived from the cane, such as xylan, araban, and
galactan, those resulting from fermentation changes in the juice, sirup, or molasses,

such as dextran, mannan, and cellulan, and those produced by the action of the

clarifying agents during the process of manufacture. The third class would include

a number of dextrinoid bodies which seem to result largely from the action of liming

upon the glucose of the juice, but the exact nature of these substances has not been

definitely determined.

Formic, lactic, and amido acids and butyric and a number of other fatty acids

higher than butyric were identified in molasses. Such bodies as glycerin, maimite,

lecithin, and cholesterin have also been found occasionally. A body for which the

name dimethylketol was proposed was found in a sample of sour molasses. A study
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of dried molasses scum Bhowed the presence of LO per cent water, LI. 30 per cenl

chitin, 31.63 per cent protein, 27.50 per cent fat, L4.00 per cenl carbohydrates, and
5.58 per cent ash. The fal was similar in some of its properties to butter fat.

Analyses are reported of cane juice before and after freezing, and the question of

injurious effects of frosl on cane is considered. A- regards the effecl of temperature

upon the polarizati f cane juice, the results obtained indicate " first, that a falling

off in the polarization of raw sugars between ports in tropical and temperate latitudes

may be due to differences in the temperature "i" polarization as well as to deteriora-

tion, and, second, that tables for correcting polarizations to a standard temperature,

based upon variations in the rotation of sucrose alone, are of no value in the polar-

ization of raw-cane products. These observations hold, however, only for Hingle

polarization, for if the sugars are double polarized, as b) the Clerget method, the

levulose error is entirely obviated."

In connection with the physiological experiments on maturing cane, data are

reported regarding the juice of stubble canes. Other work of the year is also referred

to briefly.

Report upon the properties and utilization of rice oil. (
'. A. Bhowne, Jr.

i La. Pkinler,$4
I 1905), No. ?£, pp. 352,353). Since rice bran and polish are frequetly

undesirable as feeding stuffs, ow ing to the development of acid from the oil present,

methods of improving the feeding qualities of the rice by-products were studied.

It was found thai heating the bran to 200° F. or over destroyed the ferment

which decomposes the rice fat. 1 [owever, as the rice feed possesses laxative proper-

ties, it seemed desirable to remove the oil, and tests showed that this could be satis-

factorily accomplished with the aid of a solvent. The oil obtained differs decidedly

in character and properties from that of other cereals. It is semisolid at winter

temperature, begins to melt at about 75° l\. and becomes perfectly transparent at

117° F. At ordinary summer temperature the oil separates into solid and Liquid

portion-.

A -ample of rice oil extracted with ether from old bran had the following con-

stants: Specific gravity 0.8907, melting point 24°, acid number 166.2, saponification

number L93.5, ether number 27.3, iodin number 91.65, Reichert-Meissl number
(volatile acids) 1.1. mean molecular weight of insoluble fatty acids 289.3, melting

point of insoluble fatty acids :!t>°. Some determinations made with a sample of rice

oil representing a large extraction gave about the same values. The oil contained

about 1 per cent of matter which did not saponify'and which in microscopical appear-

ance and physical properties resembled phytosterol. A small amount of phosphoric

acid was also present equivalent to <>.•", per cent lecithin.

"The fact that rice oil contains fats of hiur h melting point and fatty acids of high

mean molecular weight would indicate the probable presence of such higher fatty

homologues a- arachidic, behenic, or Lignoceric acids. < rlycerids of the volatile fatty

acids are present only in traces.
- '

Since rice oil becomes rancid so readily, the author

does not consider thai it would prove a satisfactory culinary fat. llr-n^i-i- that

the solid portion which separates at ordinary temperature and i stitutes 20 to 50 per

cent of the total, would prove useful for candle making and the Liquid portion for

soap making.

According to his estimates, the presenl rice crop of Louisiana would yield about

500,000 gal. of ii,e oil annually. It is pointed out that the utilization of this by-

product would pn.ve important, especially when it is remembered that removing

the oil improves the feeding qualities of the rice by-products.

The composition of some of the concentrated feeding- stuffs on sale in

Florida, A. \V. Blair | FlorvddSta. Bul.80,pp. 19 . A number of concentrated feeds

mi sale in Florida were analyzed to determine whether or not the existing conditions

of affairs warranted a State feeding-stuff law.

14462—No. 5 -06
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Theg Is examined included wheat, bran, shorts, and middlings, cotton-seed meal,

crushed cotton seed, corn-and-cob meal, ship stuff, Mack's mule feed, and a number
of commercial and mixed feeds. In a table which summarizes the composition of a

number «if American feeding stuffs, the author also reports analyses of heggarweed

hay, and wire-grass hay. The author concludes that, ''judged by the samples exam-

ined, a large proportion of the concentrated feeding stuffs on the Florida market is

of an inferior quality."

Commercial feeding-stuff law, B. E. McLin
I
Via. Mo. Bui. Dept. Agr., 15 (1905),

No. 2, pp. 39-50). —Data are quoted regarding the composition of a number of com-

mon American commercial feeding stuffs, and the Florida feeding-stuff law, which

went into effect in August, 1905, is given. The law provides for the inspection and

labeling of commercial feeding stuffs, and imposes a tax of 25 cts. per ton on such

goods. Penalties are provided for infringement.

Tln» State commissioner of agriculture is entrusted, with the carrying out of the

provisions of the feeding-stuff law.

Commercial stock feed, E. E. Rose (Flu. Mo. Bui. Dept. Agr., 15 (1905), No. 3,

pp. 58-67).—Data noted from another publication (see above) are summarized

regarding the need of a State pure-food law, and figures are quoted showing the aver-

age composition of a number of common commercial feeding stuffs.

Inspection of feeding stuffs (New York State Sta. Bui. 268, pp. 285-322).—The
list of feeding stuffs licensed for sale in New York in 1905 is given and the results of

analyses made under the provisions of the State feeding-stuff law of a number of

samples of cotton-seed meal; linseed meal; gluten meal and feed; germ oil meal; corn

bran; dried distillers' grains; malt sprouts; dried brewers' grains; hominy feeds;

mixed wheat offals, i. e., mixed feeds; compounded, i. e., proprietary or commercial

feeds; meat meals and similar goods; mixed poultry feeds; sugar beet by-products;

barley feeds and meal; ground oat hulls; oat feeds; wheat breakfast food by-products;

alfalfa meal; rye mixed feed; buckwheat middlings; rice feed; and miscellaneous

mixed feeds.

Singed cacti as a forage, J. J. Thorxber (Arizona Sta. Bui. 51, pp. 546-549,

pgs. 2).—Data regarding the importance of cacti as forage plants are reported,

together with analyses noted from another publication (E. S. R., 16, p. 1003). The
general conclusions follow:

"The real value of the stems of the cholla, prickly pear, and other cacti for forage

is not fully determined. The consensus of opinion among feeders in Australia and

Texas seems to be that prickly pear maintains life, but does not fatten animals. The
subject is one properly to be investigated, especially in view of the interest in forage

cacti current at the present time."

Animal breeding and feeding investigations, D. E. Salmon
( U. S. Dept. Agr.,

Bur. Anim. Indus. Oirc. 77, pp. 527-538, pi. 1).—Noted from another publication

(E. S. R., 17, p. 169).

The effect of lecithin on proteid metabolism when taken with and without
asparagin, W. Voltz (Arch. Physiol. [Ptfia/er], 107 (1905), No. 7-9, pp. 415-425).—
The results of an extended series of experiments which were made with dogs are

reported.

The author's principal conclusions follow: With the same individual under uniform

diet and like conditions considerable variations occur in the nitrogen metabolism.

The nitrogen metabolism was increased much more when casein and asparagin were

fed together than was the case with albumin and asparagin. Replacing apart of the

albumin nitrogen by an equal quantity of lecithin nitrogen affected the protein

cleavage in the body favorably. Good results were also noted when lecithin and
asparagin replaced part of the albumin nitrogen.

The oft-noted increase in protein metabolism when asparagin was fed with proteids

containing phosphorus (paranuclein, casein, or brain tissue), as compared with the
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increase when fed with albumin, is attributable to the influence of thai portion of the

proteid molecule which contains phosphorus, namely, paranucleic or nucleic acid.

The influence of different proteids and their derivatives upon nitrogen
metabolism with special reference to the effect of asparagin, W. Von/

| Arch.

Physiol. [Pfluger], Iff} {1905), No.7 9, pp. 360 $14). The experiments reported were

made with dogs and led to a number of general conclusions from which the following

arc taken

:

Paranucleic nitrogen is more completely absorbed than serum-albumin nitrogen,

though so whal more of the latter is retained. Asparagin i- not fully assimilated,

1.6 to 12.9 per cent having been recovered in the feces. In all the experiments

asparagin was found to be interior to proteids for maintaining or increasing the body
protein level. When asparagin was supplied with casein the proteid cleavage was

verv marked.

When asparagin and serum albumin were supplied together the cleavage of protein

induced by asparagin was less marked than when it was fed with paranuclein or

nuclein. Under same conditions asparagin fed with serum albumin led to gains in

nitrogen.

The action of intestinal juice on enteric secretion, A. Froi in
I Compt. Rend.

Soc. Biol. [Paris], 58 (1905), No. 15, pp. 702-704)- — From experimental evidence the

conclusion was reached that the absorption of some constituents of intestinal juice acts

as an excitant of secretion under physiological conditions.

Does pancreatic juice contain lactase? II. Bierry (Compt. Rend. Soc. Biol.

[Paris'], 58 (1905), No. 15, pp. 701, ;o.j
).— Experiments with dogs gave negative

results, and confirmed Bainbridge's work.

The proper utilization of foodstuffs, A. M. Soule ( I'". Dept. Agr. Aim. /'/</..

1904), pp- 61-71).—A summary and discussion of data on the composition of

feeds, feeding and care of farm animal.-, and related questions.

The assimilation of calcium and phosphorus from different phosphates by
grown animals, A. Kohler et \i.. (Landw. Vers. Stat., >-'/ (1905), No. 5 6, pp.

451-479).—The data here reported in full have been noted from a brief account

previously published
I
E. s. R.. ii>. p. L005).

Feeding- steers on sugar-beet pulp, alfalfa hay, and ground corn, W. I..

Carlyle and C. .1. Griffith (Colorado Sta. Bui. 10£, pp. 12). Continuing earlier

work i E. S. R., 17, p. 66), the feeding value of alfalfa hay alone and supplemented

by beet pulp, ground corn, and these 2 feeding stuffs together was tested with \ lota

of L2 steers each.

Alfalfa hay and heet pulp were fed ad libitum and the corn in increasing amounts

up to 11 ll's. per head per day. The average daily gain in the 14 weeks of the test

was 2.7 lbs. per head on a ration containing both beet pulp and ground corn. <>n

alfalfa hay and ground corn it was L81bs.; on beet pulp and alfalfa hay it was L.9

lbs.; and on alfalfa hay only it was 1..") IPs.

The cost of a pound of Lrain ranged from 4.22 cts. on tin- ration containing heet pulp

ami corn meal to7.63ots. on alfalfa hay and ground corn. The greatest pro lit. $12.70,

was obtained with the beet pulp ami ground corn ration and the smallest profit,

$5.44 per lot, with the lot \ f ->\ alfalfa hay only.

"An average 'feeder' steer 2 years old will make again of L.5 lhs. per day on alfalfa

hay alone, and will require approximately 28 lhs. of hay to make I II.. of gain. The

addition of ground corn to the ration of alfalfa hay will increasi the daily gain,

increase the market price of the steer by finishing him better in a given time, and

will add to the profits if the corn can he procured below 90 cts. per 100 lhs.

"A pound of ground corn is equal in feeding value to 2.8 lhs. of alfalfa hay and to

9 lbs. of sugar-beet pulp for feeding 2-year-old fattening steers. Sugar-beet pulp

at present prices is a cheaper and better feed than ground corn w hen U-<\ with alfalfa

hay for fattening mature steers. [It appears] that 3.22 lbs. of beet pulp is equiva-
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lent in feeding value to 1 lb. of alfalfa hay when fed in conjunction with the hay

giving 2-year-old steers all they will eat of both feeds.

"With alfalfa hay at $5 a ton, it will pay to fc<><l a lightration of ground corn with

the hay, provided the corn can be purchased at from 85 to !»<> cts. per 100 lbs. With

poor alfalfa hay at •>> per ton, sugar-beel pulp is worth $1.50 per ton to combine

with the hay for fattening mature steers.

"Fattening steers will gain approximately a pound a day more on a ration com-

posed of alfalfa hay, ground corn, and beet pulp than they will on a ration made up

of alfalfa hay and ground corn or on a ration composed of alfalfa hay and sugar-beet

pulp, and they will gain almost 1.5 lbs. more each day on the above ration than

when fed alfalfa hay alone."

Prolificacy with ewes and breeds of sheep, C. S. Plumb (Proc. Soc. Prom. Agr.

Sci., 16 (190-5), pp. 99-103).—The value of breeding stock is in a large measure affect,., 1

by productive capacity, and this subject is discussed with special relation to sheep.

As shown by figures extending over 9 years, gathered from the American Shrop-

shire Association flock hooks, out of a total of 23,037 lambs 59.2 per cent were sin-

gles, 39.2 per cent were twins, and 1.3 per cent were triplets. "It is interesting

to note that for a term of 9 years there seems to be no material change in the per-

centage of number of lambs at birth. Whether the Shropshire is becoming more

or less prolific as a breed is open to question."

Data regarding 43 Rambouillet ewes, gathered by the author at the Indiana

Experiment Station during a period of 4 years, showed that 41.8 per cent of the

lambs were singles, 51.1 per cent twins, and 7 per cent triplets, a prolificacy some-

what greater than that noted with the Shropshires.

The principles and practice of horse breeding, A. S. Alexander ( Wisconsin

Sta. Hiil. 127, pp. 128, figs. 72).—Uniformity and persistency in breeding, objection-

able qualities of grade sires, unreliability of crossbred sires, the value of pedigrees,

the importance of generous feeding, and other questions connected with horse breed-

ing are discussed, as well as training, hoofs, and shoeing, the prevention of navel and

joint disease of foals, marketing horses, characteristics of different breeds, and simi-

lar questions.

The bulletin also contains a number of short articles by different writers on the

care and management of horses and similar topics, as well as a list of American and

foreign stud books and a summary of Wisconsin laws pertaining to horse breeding.

The feeding of molasses to work stock, W. II. Dalrymple \ La. Planter, 34

(1905), Nos. 19, pp. 302-304; 20, pp. 319-321, 323).—On the basis of data gathered

from a large number of Louisiana planters, the author states that molasses is widely

used as a feeding stuff for plantation horses and mules, the average consumption on

42 plantations in the sugar belt being 9.5 lbs. per head per day, the range, according

to the statistics gathered, being from 2 to a little over 21 lbs. The data collected

confirm the opinion that molasses constitutes a wholesome and easily digested as

well as economical constituent of a ration for draft animals.

In a discussion following the paper, additional data regarding the successful use of

molasses as a feeding stuff are given, as well as some sample rations. The fact is

also brought out that molasses is most successful as a feed when mixed with some

absorbent material, such as ground unhusked corn.

The crate-fed chicken industry, F. C. Hare (Eel. Poultry Jour., 11 (1904),

Nos. 9, pp. 873-875; 10, pp. 975, 976, 1004, 1005; 11 (1905), Nos. 11, pp. 1143-1146

;

12, Sup., pp. Ill, IV; 12 (1905), Nos: (, Sup., pp. IV- VI; 2, pp. 223, 224; 3, pp.

397-399; 4, ]>}> 466, 467, figs. ..
J
0).—The advantages winch attend the crate feeding of

poultry are pointed out, and the subject discussed with reference to profitably fat-

tening chickens for market.

The experience of practical feeders in this method of fattening poultry is quoted,

the system is explained in detail, and the construction of feeding crates and build-
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ings for sheltering them, tin- comparative value of different feeds, the Buperioi value

of raw over rooked feeds, slaughtering, marketing, and dressing, and other topics

a"re considered, and a number of test rations suggested. The problem of standard

types for crate fattening is also taken up, and it is pointed oul thai the desirable

characteristics are presenl in the American class of poultry.

Attention is directed to the fad that after dressing, chickens should be thoroughly

cooled before packing, and the author considers it desirable to keep them for 10 to

24 hours at a temperature of 30 to 35 . A one-layer wooden shipping case is, in his

opinion, tin- mosl desirable for shipping. The tray should be lined with parchmenl

paper and the chickens neatly arranged.

Tests were made of the amounts of edible flesh on crate-fattened and other birds

with 6 pairs of Barred Plymouth Rock cockerels each pair weighing on an averaj

U»s. 8 oz. Two birds were killed at the beginning of the tesl and weighed together,

plucked but not drawn, 6 lbs. 8 oz. After cooking the edible flesh was removed and

weighed 1 lb. 10 oz. The weight of the bones was 12 oz. and of the offal 2 lbs. 4 oz.

The author states thai the chickens killed cosl 16 cts. per pound, and calculates

that the edible flesh cosl 64 cts. per pound. The remaining lOcockerels were fed in

crates for three weeks, the average live weight at the end of this time being 12 lbs.

per paii-. Two cockerels were killed, their weight when plucked but nol drawn

being 10 lbs. 12 oz. The cooked edible meal weighed 5 lbs., the l ss 18 oz., and

the offal I lbs. 10 OZ. The author assumes that the crate-fed birds cost 20 cts. per

pound and calculates that the edible flesh, therefore, cosl 42 cts. per pound. He

calls attention to t lie fact that in addition to being cheaper the flesh of the crate-

fed birds was markedly superior as regards flavor and quality.

Turkeys—from shell to market, .1. C. Clipp
I Va. Dept. Agr. Am,. /.'/</.. ?6

{1904), pp. 154 156).—On the basis of experience the author discusses the feeding

and care of turkeys. For young chicks he recommends sweet milk and raw eggfi

aboul twice a week, in the place of hard-boiled eggs and sour-milk curd. Millet and

whole wheat are regarded as the mosl satisfactory grains for turkey chicks.

DAIRY FARMING DAIRYING.

Influence of feeding sesame cake on the properties of butter fat, .1. Denosl

Rev. GSn Lait, ', {1905), Nos. 20, />/>. .',>; ;-}>;!>; 21, pp. 490-496).—-In a test with 1(5

COWS, 2.5 kur
. of sesame cake, and at times .1 liter of sesame oil in addition, were fed

each animal daily without the butter in any instance showing a red coloration upon

the additi >f hydrochloric acid and furfurol, not even when the temperature was

raised from 60 to 70 C. It is believed that a red coloration reported bj someobserv-

ers as occurring with hydrochloric acid and furfurol alone was due to the use of

impure furfurol or an old solution.

The author also reviews the results obtained by various investigators with the

Baudoin reaction and discusses the different means which have been proposed for

enabling the ready detection of margarin, such a.- the compulsory addition of sesame

oil in the manufacture of margarin, concluding that none of them answers perfectly

the end desired.

Feeding fat into milk U. 8. I ></>! Agr., /»'"/•. Anim. Indus. Cite. 75, pp.

This is a reprint from the annual report of the Bureau of Animal Industry for 1902

of the two articles, Recent Experimental Inquiry upon Milk Secretion, by C. D.

Woods
| E. s. R., 15, p. 505), and The Physiology of Milk Secretion, by A. W. Bitting

(E. s. R., 15, p. 523).

On the feeding value of distillery pulp for milch cows, N. II insbon

Mejeri Tidn., :0
I 1905), No. '>'. pp. S08SU).—A feeding experiment with 30 cows,
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separated into 5 lots, was conducted by the author for the purpose of determining

the comparative value of distillery pulp and beet pulp as feeds for milch cows.

The distillery pulp was obtained from § potatoes and J Indian corn. Chemical

analysis showed it to vary considerably in composition, the water content of seven

samples ranging between 91.67 and 95.80 per cent, and the protein content between

1.20 and 2.25 per cent. The average composition was as follows: Moisture, 93.79 per

cent; fat, 0.33 per cent; crude protein, 1.62 per cent; carbohydrates, 3.65 percent;

ash, 0.61 per cent; acidity (calculated as lactic acid), 1.27 per cent.

The experiment was continued for 71 days, separated into 3 periods, of which the

second was the experimental period proper of 30 days' duration. The results indi-

cated that 14 kg. of distillery pulp fully took the place of 13 kg. of beet pulp. In a

ration low in protein, 14 kg. of distillery pulp could not, however, take the place of

1 kg. mixed concentrated feed (sunflower-seed cakes, cotton-seed meal, and wheat

bran, fed in the proportions of 0.4:0.4:2.5). This was, on the other hand, appar-

ently the case when a ration rich in protein was fed.

—

f. w. woll.

Dairy herd record, W. J. Elliott (Montana Sta. Rpt. 1904, pp. 207-210).—Rec-

ords of 6 cows for 1 year are reported and comments made thereon.

The discussion of the milk problem from the standpoint of production,

C. E. Maeshall (Michigan Sta. Bui. 228, pp. 185-195).—Among the features of the

problem considered are the cost of milk production, the ability of individual farmers

to produce milk profitably under conditions fulfilling the requirements of the sanita-

rian, the unwillingness of consumers to pay extra prices for pure milk, the ignorance

of consumers and even milk inspectors concerning milk production, the proper hand-

ling of milk, etc.

It is estimated that 12 cts. per quart is not too high a retail price for milk wThen all

the conditions under which it is produced and handled are ideal. The author does

not believe that 1 per cent of the farmers are capable of producing milk profitably

in a pure form. He argues for the production and sale of milk of different grades on

a business basis. Such specifications as seem fair for the production of 5-cent milk,

6-cent milk, and so on, should be agreed upon by contract between producer and

consumer.

The producer should decide upon what grade of milk he is willing to produce. The
consumer should understand clearly the difference between, say, 5-cent milk and

10-cent milk and should decide what grade he wants. The inspector specially

trained for this purpose should merely see that the specifications are fulfilled. Forty-

one specifications are enumerated, all of which it is believed should be embodied in a

contract for the best grade of milk.

Scheme for the sanitary control of the municipal milk supply, G. W. Goler
{.liner. Med., 10 (1905), Xo. 17, pp. 696-699, dgms. 3) .—A brief account is given of the

establishment and development of the Gouttes de Lait, or infants' milk depots,

which, it is argued, should now be aided and extended by the State instead of by
private philanthropy.

The plan of municipal control presented provides for a chief sanitary officer and
advisory board for the Gouttes de Lait, an advisory board or milk commission for the

general milk supply, and a bureau for inspection and laboratory examination. With
some modifications, this plan has been in operation in Rochester, N. Y., and some
of the results there obtained are here presented. For several years the effort has

been made to secure a municipal standing of 100,000 bacteria per cubic centime-

ter. The average number, however, during 1904 was 253,727. Of the total samples

examined, 47 per cent contained less than 100,000 bacteria per cubic centimeter.

A study of the milk supply in New York, S. W. S. Toms (N. Y. State Jour. Med.,

5 (1905), No. 9, pp. 336-344).—The author discusses the subject of milk contamina-

tion, reports upon the condition of a number of dairies inspected by him, and gives

the regulations and rules for the production and sale of milk in Rockland County.
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The composition and analysis of milk, II. I ». Richmond i Ana

No. 355, pp. 325 The average composition of 15,910 Bamples of milk analyzed

during L904 was as follows:

Specific gravity, 1.0322; total Bolids, 12.68 per cent; fat, 3.74 percent; and sol

not-fat, 8.94 per cent. The average fat contenl of the morning milk was 3.52 per

centand of the evening milk 3.96 percent. The average fat < tent was 0.09 per

cenl lowerthan in L903, as a cause of which it is suggested that on account of weathei

and soil conditions the fodder crops grown in L904 were no1 of the same qualil

in t he years immediatelj preceding.

It was found thai in burning a sample of milk 0.008 per cent of the chlorin was

lost. Analyses are reported of human milk, and of buttermilk prepared by churn-

ing Bweet cream, sour cream, and sour skim milk. A preparation advertised as a

milk preservative and claimed to consist of nothing bu1 constituents of milk was

found to contain hydrogen peroxid, sodium chlorid, sodium phosphate, potassium

carbonate, and another potassium salt not identified.

Owing to a want of agreement of authorities as to the correcl volume ol one divi-

sion of the neck of the Gerber bottle, this and related questions were investigated.

The conclusion was readied that 0.126 cc. was the besl value for one scale division.

The volume of fat obtained by the Gerber method was found to exceed that of the

actual fat present, the mean ratio being L.025. This increase is believed to be due

to a change in the composition of the fat. The author estimates the volume of fat

between the upper and lower layers of the meniscus as equal to 0.08 per cent, and

believes that this amount, which is always neglected in reading, i^ partly compensated

by the decrease of the weight of milk with increasing quantities of fat as delivered

by an 11 cc pipette. The exact diameter of the neck of the bottle is not believed to

be of importance.

The analysis of samples of milk referred to the government laboratory in

connection with the sale of food and drugs act, T. E. T ;ri: (Analyst, SO

(190.~>), No. •-'•'/, pp. 197-205).—The samples of milk in question are invariably sour

and hence a study has been made to determine if this fad prevents a true infer-

ence being made as to the character of the fresh milk.

Of 13 samples of genuine milk kept for periods varying from 2 to \\\ weeks the

decrease in fat content averaged only 0.06 per cent. These results were not affected

by the addition of water. Souring, therefore, does not affect to any important extent

the fat in milk.

The loss in solids-not-fat during the same time was <>.L
;4 t<» 0.87 per cent for

genuine milks and 0.23 to 0.68 for watered milks, due mainly to the production of

alcohol and volatile acids. The total loss in solids varied as a rule from 0.2 to 0.5

per cent, and it is considered that a determination of solids within these limits is

satisfactory from the standpoint of inspection.

Twenty gallons of milk was diluted with one-fourth its volume of water and kept

in stoppered bottles at about L8 <
'. for 10 to 12 weeks, [n this were found 76.4 gm.

ethyl alcohol, about 390 gm. of normal butyric acid, 116 gm. acetic acid, nearly 2

gm. «>f an acid of higher lecular weight than butyric acid, ammonia, and traces of

propionic acid. "Hence, therefore, it may be considered proved that by far the

greatest portion of the volatile products of the fermentation of milk, other than water

and carbon dioxid, are ethyl alcohol, acetic and butyric acids, ami a small quantity

of ammonia."
The methods of analysis employed in the Laboratory are described.

The morphology of milk and colostrum secretion, J. Arnold i Beitr. Path.

A, nit. u. AUg. Path., 38 (1905), No. 9, pp. &1-44S, pi t).—According to the histo-

logical studies of the author, the Becretion of milk fat depends upon a transforma-

tion of the cytoplasm of the mammary epithelial cells w hich are not destroyed in the

process. The first drops of fat appear in the basal portion of the cell and in t he
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region of the nucleus. Vacuoles appear later. The fat globules are expelled with-

out injury to the cells. While mitosis and eel] degeneration may occur synchro-

nously with fat secretion, the latter is n<»t dependenl upon these two processes.

Nitrogenous substances are found in the large secreted bodies and also in the form

of small and large drops in the cytoplasm of the cells and in the alveoli. Colostrum

bodies are for the most part derived from leucocytes, in which process both phago-

cytosis and synthesis take part. Epithelial cells containing fat are, however, also

found in the alveoli. The cap-like appendages of colostrum bodies are of different

origin. A bibliography is appended.

Investigations of market milk in Leipsic with, special reference to the

presence of streptococci, H. Bruning {Jahrb. Kinderheilk., 62 (1905), No. 1, pp.

1-21).—Forty samples of market milk were collected during the period from July to

October, 1904, and examined.

Of the 26 samples of whole raw milk 7 were amphoteric in reaction and 19 alkaline.

Five samples showed a fat content below 2.S per cent, the legal standard in Leipsic.

The average of the 26 samples was 3.12 per cent. Storch's reaction for detecting

raw milk was positive except in one instance, in which case Schardinger's formalin-

methylene blue reaction was also negative. The latter test was negative with goat's

milk.

Streptococci were present in 93 per cent of the samples of raw milk, varying in

number from 100 to 1,000,000 per cubic centimeter. The morphological and cultural

characteristics of some of the different forms are briefly noted. In one instance the

intraperitoneal injection of a mouse with an excessive dose of a bouillon culture of a

streptococcus isolated from the milk proved fatal. Otherwise the streptococci iso-

lated were nonpathogenic for mice and guinea pigs.

Extended studies of the associative action of bacteria in the souring of

milk, C. E. Marshall (Mich igan Sta. Spec. Bui. 33, pp. 23).—This is a continuation

of investigations previously noted (E. S. R., 16, pp. 299 and 1014).

The history and characteristics are given of the germ designated B, which has

been found to hasten the souring of milk when grown in association with lactic-

acid bacteria as compared with the time required by the lactic-acid bacteria when
grown in pure cultures. The author presents considerable data and discusses at

some length the variations in milk in relation to bacterial, development, concluding

that this variation is at all times of sufficient importance to be borne in mind when
milk is used for cultural purposes. The author has also found that litmus added to

milk causes irregularity in cultures as compared with the same lot of milk without

litmus.

The changes produced in milk by germ B, so far as ascertained, are described. In

experiments in butter making, it was found necessary to add 45 per cent of a starter

of the lactic-acid organism used in order to cover up the disagreeable odor and taste

produced in butter by germ B. The importance of associative action in practical

dairying is discussed and it is noted that experiments are now in progress to secure

more knowledge upon this subject.

A popular review of Special Bulletin No. 33 on "The associative action of

bacteria in the souring of milk," C. E. Marshall (Michigan Sta. Bui. 229, pp.
196-201).—See above.

The bacteria of pasteurized and unpasteurized milk under laboratory con-

ditions, L. A. Rogers ( U. S. Dept. Agr., Bur. Anim. Indus. Bui 73, pp. 32).—The
author reviews considerable literature on the subject of milk supplies of cities, show-
ing thereby that milk is usually found to be badly contaminated by bacteria, and
that while some authorities consider pasteurization an advisable remedy for this

condition, others believe that the bacteria which develop in pasteurized milk make
it more dangerous than raw milk.
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lit- reports a Beries of experiments in which quantitative and qualitative compari-

sons were made of the bacteria] flora of ra\* and pasteurized milk kept at different

temperatures and also discusses the influence of lactic-acid bacteria on the « 1« \
« -1« •} i-

uiciit of peptonizing bacteria. No attempl was made to demonstrate the advisability

nr inadvisability of pasteurization.

The experimenta] work is summarized by the author as follows:

••.Milk was pasteurized under laboratory conditions in a continuous machine al

85 <

'. (185 1.
, the bacteria being reduced from over 10,1 ,000 per cubic centi-

meter to less than 500 per cubic centimeter.

" Milk held at 20 I / [n the unheated milk the lactic bacteria in

rapidly and the milk became acid in aboul 12 hours. The peptonizing bacteria

increased in 6 hours to aboul 5,000,000 per cubic centimeter and then decreased

slowly.

"In tlic heated milk the peptonizing bacteria increased rapidly after 12 hours,

and the milk was usually curdled in 48 hours, with a disagreeable taste and odor.

Occasionally lactic bacteria survived pasteurization and multiplied rapidly after 24

hours, completely inhibiting the peptonizing bacteria.

"Milk held at 10 C. {50 F.). [n unheated milk the growth of the bacteria and the

consequenl curdling of the milk was much retarded. The average milk did qoI con-

tain sufficient acid to affect the taste until it was over 18 hours old. The proportion

of peptonizing to lactic bacteria was greater than at the higher temperature, and the

taste of the milk occasionally showed the influence of the former.

••In the pasteurized milk the bacteria increased very slowly, and in neatly every

case the milk was unchanged in taste and appearance (
.»<; hour.- after pasteurization.

In «»nly L' of 14 cases was there a marked increase of peptonizing bacteria. The pre-

dominating bacteria were species having little or no effect on milk.

" The lactic bacteria inhibited the development of the peptonizing bacteria only

when they had developed sufficient acid to render the milk unlit for use.

" It seem-- probable that the acid had a distinct inhibitory action on the proteo-

lytic en/.yms of the peptonizing bacteria."

The efficiency of commercial pasteurization and its relation to the milk

problem, s. (
'. Pbescott i Technol Quart, 18 {1905), No. 8, pp. U7-256). -Tables

show the number of bacteria in milk before and after pasteurization.

In one series of 32 tests, 97. 1
per cent of the bacteria wen- killed by exposure to a

temperature approximating 1(54° F. The average efficiency of another machine in

34 tests was 96.1 per cent. In L0 tests where the bacterial content varied from

3,250,000 t<» 9,700,000 per cubic centimeter, the average efficiency of commercial

pasteurization was 99.1 percent.

The author believes that all pasteurized milk should he -old as such, and that there

should he laws regulating the age, acidity, and bacterial content of milk which i- to

he pasteurized and subsequently offered for -ale.

Raw milk as a food for infants, M. Hohlfeld {Jahrb. Kinderheilk. ,
<>:

No. /./'/'• '•' s4, figs- 4)-—The clinical evidence presented indicate- that raw cows'

milk is much better than boiled milk for feeding infants affected with gastric or

intestinal catarrh.

Some creamery problems, E. II. Farrington
I
Wisconsin .V". Bui. 129, pp. .'>>.

figs. 4) — ( 1 )
( 'are <>/ cream <it tin farm.— It is state. I that the usual causes of defective

butter from gathered (Team are keeping the cream in unsuitable place- and holding

it too long before delivery at the creamery. Suggestions are given for the proper care

of cream at the farm. (
'a uses of variations in tests of separator cream are stated and

direction- are given for sampling and testing cream.

(2) Overrunfrom milk and cream.—The factors upon which depends the amount of

butter that may he made from a given quantity of milk or cream are the te-t of the

milk or cream, the los.-es of fat in the >kim milk and buttermilk, the water content
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of the butter, and mechanical Losses, each of which is discussed. Differences in

overrun from milk and from cream are explained and illustrations of overrun calcu-

lations are given. Under ordinary conditions the overrun from milk ranges from 10

to L6 per cent and from cream from 16 to 20 per cent,

(3) Calculating dividends for milk and for cream patrons at the same factor)/.—In the

method described and illustrated the number of poundsof fat delivered by the cream

patron is increased by 3 per cent to offset the fat in the skim milk taken away by

the milk patron.

(4) ( 'leaning test bottles.—An arrangement for cleaning a number of test bottles at

the same time is described and illustrated. The bottles are placed in sockets in a

frame and held in place by a perforated metal plate through which the necks of the

bottles project. By means of this device a dozen bottles may be washed at the same

time.

(5) An alkaline tablet solution bottle.—A graduated tube with a stopcock is connected

with the side of a bottle in such a manner that it may be tilled with the test solution

merely by tipping the bottle.

Contribution to the knowledge of the variability of the constants of Hol-

land butter, E. C. H. A. M. Bemelmaxs | Contribution a /'etude de la variability des

constantes des beurres neerlandais. Breda, 190.5, pj>. SI; rev. in Her. Gen. Lait, 4

1 1905 I, No. 22, pp. 521, 522).—The literature of the subject is reviewed and determi-

nations of the Reichert-Meissl, Kottstorfer, and Zeiss refractometer numbers of the

butter from 485 cows are reported in the monograph.

The data show that the Reichert-Meissl number of pure Holland butter may not

only exceptionally but does quite generally fall below 24. Considerable differences

were observed between the constants of butter from cows stabled and cows pastured.

Some experimental results concerning- the butter making- process, J. Siedel

(Molk. Ztg., 19 (1905). Nos. U, pp. 599, 600; 25, pp. 6J7-629; 26, pp. 658, 659).—The
changes taking place in cream during churning are discussed and some experiments

reported.

A Swiss cheese trouble caused by a g-as-forming- yeast, H. L. Russell and

E. (i. Hastings ( Wisconsin Sta. Bid. 128, />/>. 26, figs. 10).—The authors investigated

an unusual fermentation occurring in Swiss cheese in a factory in Wisconsin.

Affected cheeses begin to crack open on the edges soon after taken from the press

and acquire a sweetish flavor. The loss from this trouble amounted to over $2,000

in one factory. The cause of the trouble was found to be a yeast which was able to

ferment milk sugar, the characteristics of which are reported. Certain methods fol-

lowed in Swiss cheese factories were found to aid in the development of the yeast

organism. These are (1) the custom of holding the whey until sour in order to

recover the butter fat for whey butter, (2) the use of whole rennets soaked in sour

whey, and (3) the barrel method of whey disposal.

In making suggestions for avoiding this abnormal fermentation the immediate

separation of the whey in a cream separator, the use of commercial rennet extracts

or the soaking of whole rennets in sterilized whey, and greater care and promptness

in the disposal of the whey are recommended. A German translation of this article

is appended.

Report of the dairy commission on the inquiry made in 1904 concerning
the influence of different factors upon the successful management ofEmmen-
thal cheese factories with special reference to artificial fertilizers and feed-

ing stuffs (Landw. Jahrb. Schweiz, 19 (1905), No. 5. pp. 251-293).—A study was

made of 36 cheese factories in Switzerland the results of which throw- light upon the

influence of various factors upon the successful and profitable manufacture of cheese

in that country, and also serve as a basis for directions which are given concerning

the use of fertilizers and feeding stuffs where milk is produced for Emmenthal cheese

making.
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Cheese experiments at Tann sater, Ringebu, Norway, 1904. < ). I

{Tiilss/.r. Norske Landbr., 12(1905), No. .'. pp. 68 77). This contains a reporl of

experiments on the manufacture of goat cheese(gjedmyseost)ata Norwegian mountain

dairy, and a contribution to the question of the consolidation of mountain dairies.

I\ \v. WOLL.

Danish creamery statistics, 1904, .1. \. Dall (Odense, 1905, pp. 186 . This

reporl is published with government aid by the Bureau of Creamerj Statist

gives detailed statistics for 524 Danish creameries and contains a large amounl of

information on the conditions under which each creamery ia operating. Analyses

of skim milk and buttermilk and statistics in regard to the manufacture of cheese

are also given.

A reporl on the operation of the Danish pasteurization law completes the volume.

This reporl Bhows that 1,267 Danish creameries were under governmenl control

under the law of March 26, L898, establishing measures for the eradication of bovine

tuberculosis. Of these creameries 1,105 are cooperative creameries, L33 proprietary,

and 29 estate dairies.— p. w. woll.

Dairy control associations in Norway, 1903-4, L. I. I'i \m:i: (Aarsber. Offentl.

Foranst. Landbr. Fremme, 1904, i><- U /'/' 489-569).- The first dairy control associa-

tions were established in Norway in L899. They were patterned after tin- corre-

sponding I Danish institutions.

The number of associations in L903-4 was L45, 26,671 cows being included. The

cows are tested regularly at intervals ranging from L3 to 30 days and averaging 19

days for the different associations. Detailed data for all the associations are given

in this report. The governmenl contributed about $6,300 annually to the expenses

of the associations, the balance being paid by the farmers whose herds were tested.

V. w. WOLL.

Report of Swedish butter exhibits, 1904, X. Engstrom | Lund, 1905, pp
The reporl contains the usual information as regards the butter exhibits conducted

during the year. The results of determinations of the fat content- of samples of

skim milk from Swedish creameries, the refractive indexes of the butter, and its

contents of volatile fatty acids arc also presented in the report.—p. w. woll.

VETERINARY MEDICINE.

Report of proceeding's of eighth annual meeting of the Interstate Associa-

tion of Live Stock Sanitary Boards ( Proc. Interstate Assoc. Live Stock Sanit. Bds.,

8
I
1904 >, pp. 110) .— At the eighth annual session of this association held in St. Louis,

August '_>.'! and 24, L904, several paper- were read and discussions held which are of

interest from the standpoint of animal production and veterinary science.

The objects pursued by the association were outlined by D. I". Luckey in an address

of welcome, and the importance of the work of live stock sanitary hoards was con-

sidered in the president's address, by J.
<

'. Norton. In this address attention was

called to work on Texas fever, tuberculosis, rabies, glanders, anthrax, etc. A paper

on the control of certain communicable diseases among domestic animals was read

by A. Peters, particular attention being given to the work of the Bureau of Animal

Industry and State veterinarians in combating foot-and-mouth disease, Texas fever,

and tuberculosis.

L. A. Klein discussed the subjeel of crude petroleum as a cattle dip tor the destruc-

tion of ticks. Cattle dipped in Beaumonl oil did iiol suffer any permanent injury;

a few became stiff and losl appetite for a day or two. The effects upon the ticks

were more satisfactory when the hairof the cattle was long in the fall and when the

vitality of the ticks was less pronounced. The chief objection to dipping in oil

appears to be the long period during which the cattle musi he held after dipping.

It appears, however, that the average cosl of dipping and of feeding and caring for
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cattle while they arc detained averages 75 cts. per head. Papers were also read on

inspection of cattle for breeding and dairy purposes, by F. T. Eisenman, and quaran-

tine conditions in Oklahoma, by T. Morris.

Extracts from the annual report of the principal veterinary surgeon, S.

Stockman (Transvaal Agr. Jour.. 3 I 1905), No. 10, pp. 244-254).—In this report par-

ticular attention is given to a discussion of African coast fever and rinderpest.

African coast fever or Rhodesian red water greatly retards the development of ani-

mal industry in South Africa, on account of the serious direct losses which it causes

in the cattle and on account of the quarantine regulations which must be made

against infected districts in order to prevent the further spread of the disease. The

methods of treatment and vaccination which have been proposed by Koch and

others have proved unsatisfactory in practice. A conference of veterinarians of

South Africa adopted resolutions recommending that all cattle in infected and unin-

fected farms he slaughtered for meat, and that no cattle be raised on such farms until

after the lapse of a period of 18 months.

The suggestion has been made that cattle be removed to high range land. Such a

procedure, however, is of somewhat doubtful propriety on account of the likelihood

of the extension of the areas of infection. The ticks which carry the disease may be

destroyed to a considerable extent by burning the grass. Since 1903, 14 outbreaks

of rinderpest have been dealt with. In the control of rinderpest the author believes

that the use of virulent blood is a source of considerable danger. As the best means

for stamping out the disease, the liberal use of serum is suggested, or the thorough

application of bile inoculation.

Pathogenic micro-organisms including bacteria and protozoa, W. H. Park
and Anna W. Williams (New York mid Philadelphia: Lea Bros. & Co., 1905, pp.

VIII 556, pis. 4, figs. 165).—In the present edition of this work the authors have

sought to include the latest information on all subjects discussed, so as to render the

volume authoritative for the use of students. Bacteria and protozoa are considered

as related subjects, since both classes of organisms may produce diseases of some-

what similar symptoms.

The subjects discussed in the volume include general characteristics and classifica-

tion of bacteria, technique of bacterial culture, disinfection and sterilization, effect

of chemicals and other influences upon bacteria, the use of laboratory animals for

diagnostic purposes, agglutination, immunity, and related topics, in addition to spe-

cific accounts of various pathogenic bacteria. The discussion of protozoa includes

the classification of these organisms and special accounts of trypanosomes and other

related organisms.

Pathogenic anaerobes and gangrenous suppuration, E. Rist (Bui. Inst.

Pasteur, 3 (1905), Nos. 1, pp. 1-8; 2, pp. 49-57; 3, pp. 97-104)—^ detailed account

is given of the biology and pathogenic properties of blackleg and tetanus bacilli,

micrococci, and other organisms in their relation to gangrenous suppurations. A
brief bibliography of the subject is appended to the article.

Notes on parasitology and technique, B. Galli-Valerio (Centbl. Bakt. [etc],

1. Abt., Orig., 39 (1905), No. 3, pp. 230-247, figs. 3).—Brief notes are presented on

the appearance, behavior, and stainability of tubercle bacilli of various origin,

blastomyces, trypanosomes, actinomyces, and Uncinaria duodenalis.

Results of investigations in the field of general pathology and pathological
anatomy, O. Lubarsch and R. Ostertag (Ergeb. Allg. Path. Mensch. a. Tlere, 9

(1903), pt. 2, pp. 7 H7, pis. 13, figs. 25).—An elaborate review is presented by various

specialists of literature relating to technique in the study of pathological anatomy,
general textbooks, general etiology, and general pathology of the more important

diseases affecting man and animals. A thorough subject index as well as an author
index is appended to the volume.
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Immunity reactions within generic groups, L. /mink (Ztechr. Hyg. u. Tnfec-

tionskrank., 49 \ 90 Vo. 8, pp. 44"* The author conducted an extended si

of experiments for the purpose of determining, so far as possible, the relationship

between bacteria by means of the phei lena of immunitj

Asa result of this study the conclusion is reached thai ;i more natural Bystem ol

classification of bacteria is necessary. It is believed that the number of species al

present recognized is altogether too great, and that the generic groups recognized h\

most authors do nol properly indicate the relationship between d ifferenl bacteria.

The suggestion is made thai a better system of classification may be devised "ii the

basis "t' the etiological connection of bacteria with animal ami human disea

It has been shown that there are several diseases \\ hich maj be produced by bac-

teria belonging to different species but to the same genus. All immunity reactions

known at presenl take place within generic groups rather than that of the species.

Among the differenl pathogenic bacteria belonging to a Bingle generic group there

are often species which produce similar diseases in the differenl animal.-, hut are of

quite different virulence. This fact makes it possible to devise a rational and suc-

cessful system of treatment, according to which scrum therapy may be utilized as

based on the act ion of species of bacteria which are harmless for the animal in question

ami closely related to other species \\ hich produce serious 'Ii-'

Active and passive immunization of new-born and sucking animals

through the medium of the intestines, E. Bertarelli {Centbl. Bakt. [etc.], 1.

AbL, Orig., 89 I 1905), X". •-', pp. 285-803)

.

—The literature relating to this subjeel is

critically discussed.

During the author's studies, which were carried on chiefly with dogs and rabbits,

age was found to he a very important factor in the successful immunization through

the alimentary tract. It appears not to be a matter of indifference whether the ani-

mals are '1 Or 20 days old. The processes which are possible at the former age may
not he possihje at the latter. Detailed accounts are presented of the numerous

experiments carried out by the author. It appeal's that the hemolytic complement

is not formed iu dogs and rabbits until about the fourth or fifth day. The power of

forming this body under the influence of bacteria in the intestine- undergoes no

Btriking change after the age of L5 to 20 days is reached.

In all experiments carried out by the author, passive immunization through the

alimentary tract was accomplished with considerable difficulty, although absorption

of the agglutinins took place quite readily in new-born animals. Nevertheless it

appears that the absorption of protective bodies is much more active in young than

iii grown animal.-, ami the author believes it possible to bring aboul a passive

immunization of young animal.- by feeding on milk of actively immune animals.

Recent work on the bacteria of the group of tubercle bacilli, Kutscher

i Berlin. Klin. Wchnschr., '/ .' [1905), No. 9, pp. 288-24%)- A brief review is pre-

sented of the rec. 'nt work of von Behring, Romer, Koch, Friedmann, and others in

determining the relationship between tubercle bacilli of different origin and in devis-

ing systems for vaccination against this disease.

Tuberculosis, Lottermoseh (Ztschr. Veterinark., 11 (1905), No. 8, pp. 109, 110).

The author presents a brief account of a case of tuberculosis in a 4-year-old cow in

which the lungs, Liver, mesentery, and serous membranes were affected together

with the right eye. A second case of tuherciilosis reported by the author was found

in the fetus of a cow which was affected with tuberculosis of the bones and other

organs.

Primary tuberculosis of the mammary gland, <i. D'Alessandro (Oin.Vet.

[ Milan'], ?8 (1905), No. 8, pp. 87 }i\. A general discussion of the mammary form of

tuberculosis is presented, with notes on a case in a cow which was observed by the

author. In this case the pathological lesions were confined t<> the udder and appar-

ently were of a primary nature.



502 EXPERIMENT STATION RECORD.

The virulence of apparently intact mammary glands from tuberculous

cows, H. MARTELand G. Guerin (Rev. Soc. Sci. Hyg. Aliment., 2 (1905), No. 2, pp.

153-158).—A careful study was made of mammary glands from tuberculous cattle

for the purpose of determining the presence or absence of tubercle bacilli in these

structures.

During the investigations carried on by the authors the mammary glands taken

for study showed quite varying conditions. In some cases lesions were present

which did not appear to be tuberculous, in others the gland was affected with a

streptococcic mammitis; and in still other cases the mammary glands were not

affected but the adjacent lymphatic glands showed tubercles. In a few cases neither

the mammary glands nor the lymphatic glands showed visible lesions. Material was

taken from all of these glands and used in inoculation experiments.

The results obtained show conclusively that the mammary gland of tuberculous

cattle may be infectious at any stage of the disease. The importance of this conclu-

sion can not be easily exaggerated since it is thus apparent that the milk of all tuber-

culous cattle should be excluded from use in order to prevent the distribution of

tuberculosis by this means.

The transmission of tuberculosis throug-h the medium of milk and its pre-

vention, C. W. Strange (Iowa Agr., 6 (1905), Xo. 2, pp. 53-56).—The possibility

of transmission of tuberculosis through the agency of milk is briefly discussed and

iK >tes are given on the conditions under which tubercle bacilli may be present in milk.

Milk from tuberculous cows, G. Moussu (Com pi. Rend. Soc. Biol. [Paris],

58 (1905), No. 7, [>i>.
310-312).—A careful test of the virulence of the milk of tuber-

culous cows was carried out on 5 calves, 2 of which became tuberculous after being

fed on the tuberculous milk; the other 3 did not react to tuberculin and showed

no tuberculous lesions although fed for 5 to 6 months on tuberculous milk. The

author considers that his experiments indicate clearly the danger of using the milk

of tuberculous cows.

Tuberculosis of the elbow joint in cattle, E. Wyssmann (Wchnschr. Tierheilk".

u. Viehzucht, 49(1905), Xo. 8, pp. 113-115).—A recent study has shown that the

tuberculous infection of the elbow joint in cattle is of comparatively frequent occur-

rence. Brief notes are given on the lesions observed in such cases and on the rela-

tion between tuberculosis of the joints and infection by this disease of other parts

and organs.

A variety of zoog-leic tuberculosis and its relation to pseudog-landers, J.

Cagnetto [Ann. List. Pasteur, 19 (1905), Xo. 7, pp. 449-476, pi. 1, fig*. 3).—The

literature relating to various forms of pseudotuberculosis is critically discussed in con-

nection with bibliographical references.

The author made a study of a form of zoogleic tuberculosis, which closely resem-

bles the usual type of pseudoglanders. The organism obtained from these cases

produced orchitis or vaginitis when inoculated into guinea pigs. The disease appeared

among laboratory guinea pigs which otherwise appeared healthy and showed no

signs of disease until shortly before death. Upon post-mortem examination, numer-

ous purulent nodules of varying size were found in the liver, spleen, various portions

of the serous membranes, and on the wall of the intestines. The nodules were quite

rare in the lungs. The contents of the nodules were of a bluish-white color and

almost fluid consistency.

A detailed discussion is jiresented of the behavior of the organism obtained from

these nodules when grown in various artificial media. The organism was found to

be virulent for the guinea pig, pigeon, and white mice, while the rabbit, chicken,

cat, and dog were strongly resistant to ordinary doses. The author discusses the

relationship between this organism and other related organisms which cause other

forms of pseudotuberculosis. Apparently, it belongs to the group Pseudotuberculosis
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rodentium. The author proposes 1 1 1 *
- name Bacterium pseudotubercukm orchitophlo-

gogt ne& for the organism in question.

The vaccination of calves against tuberculosis, G. Mrun /

Agr. Belg., 52 > 1905), No. '. pp. 79 88). The methods previously adopted in con-

trolling tuberculosis are outlined in some detail, particular at tent ion being de\ ote< l to

the extensive application of tuberculin and the isolation of reacting animals. A

description is given of the method of vaccination proposed by von Behring. This

operation does nol involve any serious consequences in the cases of young animals,

hut in older animals some fever is produced together with a c< >ugh and other respir

atory disturbances.

Vaccination of cattle ag-ainst tuberculosis, II. Vallee {Rev. Soc. Sci. Hyg.

Aliment., 2(1905), No. -'/>/' 158-162). The system proposed by von Behring is

outlined by the author, \\ ith notes on the work of other investigators along the same

line and with similar methods.

I ii order to test the practicability of von Behring's method 25 cattle have been

vaccinated bj the author under the auspices of the Soctete* de Mtedecine V6t£rinaire

Pratique, and these animals have since been inoculated with virulent tubercle bacilli

of bovine origin. The cattle used in this experimenl must he kepi under observa-

tion for some time before the ultimate results of the experimenl can be safely

announced.

The diagnostic value of tuberculin, S. Arloing I Bui. Agr. Algiru et Twnisie, 1

1

(1905), No. '/. pp. 81-84).—According to the author's experience the cases in which

tuberculin leads to false results, either in a negative or positive manner, do nol

exceed 3 to 5 per cent. The use of tuherculiu is strongly recommended.

The tuberculin test for Missouri cattle (Mo. Bd. Agr. Mo. Bui., 5 (1905), No.

8, pp. 28, figs, an-—The announcement is made that so far as available veterinary

funds will permit, the State hoard of agriculture proposes to make tuherculiu tests "u

breeding and dairy cattle in Missouri without expense to the owners.

The percentage of tuberculosis among cattle in Missouri is not especially high, hut

the present measures are considered necessary in order to prevent the excessive

spread of the disease among cattle. For the information of dairymen and stock rais-

ers, notes are given on the symptoms of tuberculosis, the nature of tuherculiu. relia-

bility of the tuherculiu test, and the general condition of the Missouri herd- with

regard to the prevalence of tuberculosis.

Parasitic bronchitis in calves, Bergeon {.lorn-. Mid. VH. et Zootech.,56

!'</>.. !>/>. 91-94). -An outbreak of this disease was studied by the author in L903, in

a herd of cattle in which there were 16 calves varying in age from :; to is mouths.

Among this number 4 were in | r general condition, with Bymptomsof respiratory

trouble. Some of the calves died of asphyxia or pulmonary hemorrhage. The post-

mortem examinati f these animals disclosed the presence of Strongylus micrurus

in the bronchi and bronchioles, the walls of which had been bored full of holes by

the parasitic worms.

In controlling this disease the author recommends the isolation of diseased aid ma Is

and careful attention in Becuring clean uninfested food and water supply. Some suc-

cess was had in treating the disease by means of tracheal injections of a mixture con-

taining 20 gm. of creosote in LOO gm. of oil of sweet almonds.

Stiffsickness, F. Hutchinson (Natal Agr. Jour, and Min. Rec.,8 (1906), No. 6, pp.

565-570, pi. /(.—This disease, which appears among cattle in certain portions" of

Natal, appears to he confined to localities in which the soil i- materially deficient in

lime.

When animals are confined in such localities the disease becomes much more

BeriOUS than when they are allowed to graze at will. Stiffsickness rarely a--uim - an

acute form. Usually the symptoms develop gradually and consist in increasing -tiff-
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ness, involving finally the spinal column and resulting in paralysis of the hind quar-

ters. The treatment is largely preventive and consists in furnishing suitable quan-

tities of food containing a proper proportion of lime and other mineral constituents.

Anthrax, H. Marshall {Ann. Rpts. Bd. Agr. Del, n. ser., 3-4 {1903-4), />/>.

63-68).—The various tonus of anthrax are considered, together with an account of

the distribution of the disease in Delaware and the factors concerned in its spread.

Immunizing- of northern cattle against Texas fever, R. J. Foster {Indus-

trialist, 31 {1905), No. 27, pp. 419-423).—The economic importance of the present

method of immunizing cattle against Texas fever is discussed. Recommendations

were made regarding the age at which cattle should preferably be inoculated, the

time of year and place for such inoculation, together with notes on the treatment of

the animals during the inoculation fever.

Preliminary note on a protozoan occurring- in the eggs, larvae, nymphs,

and adults of ticks, B. H. Ransom
I U. S. Dept. Agr., Bur. Anim. Indus. Oirc. 76,

pp 2).—An ameboid organism was studied which occurs in cattle ticks and passes

from one generation to the next through the eggs. The organism in question occurs

in both infectious and noninfectious ticks and can not, therefore, be a stage in the

life history of the Texas-fever parasite. The organism is described as new under the

name < 'haos acarophila.

Dipping for cattle and sheep, F. W. White {Natal Agr. Jour, and Min. Bee,

8 {1905 ), No. 9, pp. 876-880).—The relative value of dipping and spraying is briefly

commented upon. Dipping is considered preferable and brief notes are given on

methods of practical dipping for sheep and cattle on stock farms.

A note on the history of trypanosomiasis in English Sudan, A. Laveran

{Compt. Rend. Soc. Biol. [Paris], 58 {1905), No. 7, pp. 292-294).—A brief descrip-

tion is given of the trypanosotnes which have been found in domesticated animals in

Abyssinia and Sudan in connection with a historical account of diseases caused by

these organi'sms.

Trypanosoma dimorphon in French Guinea, Cazalbou {Compt. Rend. Soc.

Biol. [Paris'], 58 {1905), No. 9, pp. 395, 396).—This parasite was found in the blood

of horses affected with trypanosomiasis in French Guinea. Brief notes are given on

the symptoms of the disease.

Morphological and experimental studies of Trypanosoma paddse, Thiroux

{Ann. Tnst. Pasteur, 19 (1905), No. 2, pp. 65-82, }>!. 1, jig*. 15).—This trypanosome

which was found in the blood of Padda oryeivora is described in detail, and notes are

given on agglutination phenomena observed in reference to this organism and on its

behavior when cultivated in various nutrient media. Inoculation experiments wrere

undertaken with a number of other birds in addition to the rice padda, many of

which proved to be susceptible. Rats, mice, and frogs were refractory.

The treatment of trypanosomiasis by arsenious acid and trypanroth, A.

Laveran {Compt. Rend. Acad. Sci. [Paris], 140 {1905), No. 5, pp. 287-291).—The
author continues an account of his experiments in treating trypanosomiasis in rats,

mice, and other small rodents by means of arsenious acid and trypanroth.

It was found possible by means of this treatment to cure or prevent the disease in

these animals. Each treatment consisted of an injection of 0.1 mg. for each 20 gm.

weight of the animal, followed 48 hours later by twice that quantity of trypanroth.

The animals subjected to this treatment lost weight temporarily, the skin became red,

but no serious trouble was incurred.

Infectious anemia of horses, E. Thierrv [Jour. Agr. Prat., n. ser., 9 {1905),

No. 5, pp. 149-151 ).—This disease appears under acute, subacute, and chronic forms.

Tt is apparently due to an organism of ultramicroscopic size. A similar disease has

been noticed in sheep.

Infectious anemia of the horse, Carre and II. Vallee {Bui. Mens. Off. Ren-

seig. Agr. [Paris], 4 {1905), No. 9, pp. 1075-1077).—The symptoms and forms of this
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disease are briefly considered with notes on suitable methods of controlling the dis-

lase. [t is recommended that infected animals be immediately isolated or slaugh-

tered and the premises thoroughly disinfected.

An epizootic inflammation of the pharnyx in horses, ki'iui: {Balm.

Tierarztl. Wchmchr., 1905, No. 10, pp. 185, 186). This disease occasionally breaks

nut in extensive epizootics and the author had occasion to observe a number of casee

in artillery horses.

The appetite remains fairly good and there is little change in the rat.' of pulse and

respiration. A slight elevation ft' temperature is usually observed. The incubation

period is 7 or s days on an average. The disease appears to affect only mature or

>ld horses. The lymph glands become somewhal infiltrated and in Borne cases

levelop abscesses. It appears to Ik- somewhal uncertain whether this infectious

form "i pilars ngitis is a distinct disease or a mixed infection.

Glanders and farcy, R. S. Huidekoper (U. S. Dept. Agr., />'"/-. Anim. Indus.

( ire. 78, pp. IS).—This is a revision by 1>. Pearson of an article in tin- Special Report

on the Diseases of the Morse (E. S. K., L5, p. 620).

Glanders and farcy, E. Thierry |
./<>nr. Agr. Prat, n. ser., 9 ( 1905 I, No. :>, /</>. ?84,

. —The author's opinion regarding the value of mallein in the detection of glan-

ders is thai this agent furnishes an absolutely certain means of diagnosing the dis-

ease. Mallein, however, does not ser\c to protect animals against the development

of glanders.

Glanders, .1. S. Pollard (Ann. Rpt. lid. Agr. II. /., 20 (1904), pp- U0-11S .

The percentage of glanders among horses is said to he considerably on the increase.

Attention is, therefore, called to the dangers of infection from this disease in order

to stimulate efforts for controlling it. Since treatment of glanders is not permissible

in Rhode Island, it is desirable that the owners of all glanderous horses may notify

the officials at once so that they may he destroyed according to law and prevent

unnecessary infection with the disease.

Diseases of the nasal cavity resembling glanders, N. I. Petropavlovski

(Arch. Vet. Nauk [St. Petersb.'}, 35 (1905), No. 6, pp. 441-447).—A short account is

presented of inflammatory diseases of the nasal cavity accompanied. with nasal dis-

charges and resembling glanders.

Swine plague, Martensen
(

l'» rlin. Tu rarztl. Wchnschr., iuu.~>, No. l",/>/>- 188, 189).—

A description is given of the symptoms of intestinal catarrh of hogs referred to by

Grips. Glage, and Nieberle as swine plague.

According to the author's experience the polyvalent serum recommended by these

author.- is quite inactive when used against true swine plague. In the author's opin-

ion it is doubtful whether true swine plague assume^ a chronic form resembling

catarrh. The quarantine measures recommended by (dips and his associates in the

control of swine plague air considered as unnecessarily severe.

Notes on swine plague, Bunge (Berlin. Tierarztl. Wchnschr., /:»>'>, No. .''. pp. /'-'/'.

165 ).—An outbreak of this disease occurred among a herd of l'h hogs. For the pur-

pose of preventing the further spread of the disease the author inoculated 13 hogs

with hog cholera s« •rui 1 1 in doses var\ ing from 10 to 20 CC. Some of t he animals w ere

subsequently vaccinated with a mixture of hog cholera serum ami polyvalent swine

plague serum. After this vaccination no further cases of the disease appeared in the

herd.

The control of swine plague, Lothes
I
Berlin. Tierarztl. Wchnschr., 1906, No. 6,

pp. Wl-io.')).—The author argues in favor of the strict enforcement of the require-

ments for notification of the existence of this disease and of the application of suitable

antiseptic and sanitary measures. Certain authors Suggested a relaxation of the

requirements in this regard, hut it is believed that no advantage can be secured by

such a procedure either to the hog raisers or to the veterinary authorit

14482—No. 5—06 7
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Some diseases of poultry, Huneberg {Transvaal Agr. Jour., 3 (1905), No. 10,

>27_ >si)—While fowl cholera is considered incurable the vaccination of fowls

against this disease is strongly recommended. In one instance 300 fowls were vacci-

nated and rendered immune while only 2 cases of cholera developed among the

whole flock. The symptoms and post-mortem lesions of the disease are described in

considerable detail. Notes are also given on diarrhea, tuberculosis, pip, and liver

diseases.

Diseases and parasites of poultry, F. C. Elford {Canada Dept. Agr., Poultry

Div Bui. 9, 1905, pp. 15).--The prominent diseases of poultry are classified accord-

ing to their nature and cause. The author gives a description with notes on the

symptoms and treatment of gapes, rheumatism, intestinal troubles, limber neck, egg

eating, roup, cholera, blackhead, and infestation by various species ot lice, mites,

and intestinal worms.

RURAL ENGINEERING.

The science of irrigation, C. S. Moncrieff {Nature {London), 72 {1905), No.

1871, pp. 465-471).—This presidential address before the engineering section of the

British Association is a review of the growth and development of irrigation in Italy,

Egypt India, and America, and has been noted editorially (E. S. R., 17, pp. 105-108).

"irrigation and drainage investigations in Montana, J. S. Baker
(
Montana

Shi Rpt. 1904, pp. 249-275, pis. 6) .—A brief account of work carried on by the Mon-

tana Station in cooperation with this Department in duty of water experiments

and drainage investigations, and including discharge tables of the principal rivers of

the State.

Report of progress of stream measurements for the calendar year 1904 ( ( .

S. Geol. Survey, Water Supply and Trrig. Papers Nos. 1U-1S5).—U The chief feature of

the work is the systematic study of the flow of the surface waters and the conditions

affecting the same. . . . The general plan of stream gauging which has been devel-

oped is to obtain eventually data in regard to the flow of all the important streams

in the United States.

" These papers contain the data that have been collected at the regular gauging sta-

tions, the results of the computations based upon the observations and such other

information that has been collected that has a direct bearing on these data, including,

as far as practicable, descriptions of the drainage areas and the streams draining

them."

The following is a list of the different parts in which this work has been reported :

Pt. 1, Atlantic Coast of New England drainages, J. C. Hoyt (No. 124, pp. 157, pis.

2, fig. 1) ;
pt. 2, Hudson, Passaic, Raritan, and Delaware River drainages, R. E. Hor-

ton, N. C. Grover, and J. C. Hoyt (No. 125, pp. 114, pis. 2, fig. 1); pt. 3, Susque-

hanna, Patapsco, James, Roanoke. Cape Fear, and Yadkin River drainages, N. C.

Grover and J. C. Hoyt (No. 126, pp. 125, pis. 2, fig. 1); pt, 4, Santee, Savannah,

Oeechee, and Altamaha rivers and Eastern Gulf of Mexico drainages, M. R. Hall

and J. C. Hovt (No. 127, pp. 192, pis. 2, fig. 1); pt. 5, Eastern Mississippi River

drainage, M. R. Hall, E. Johnson, jr., and J. C. Hoyt (No. 128, pp. 168, pis. 2, fig.

1)- pt. 6, Great Lakes and St. Lawrence River drainage, R. E. Horton, E. Johnson,

jr.', and J. C. Hoyt (No. 129, pp. 150, pis. 2, fig. 1); pt. 7, Hudson Bay, Minnesota.

Wapsipincon, Iowa, Des Moines, and Missouri River drainages, C. C. Babb and J.

C. Hovt (No. 130, pp. 204, pis. 2, tig. 1); pt. 8, Platte, Kansas, Meramec, Arkansas,

and Red River drainages, M. C. Hinderlinder and J. C. Hoyt (No. 131, pp. 203. pis.

2, fig. 1); pt. 9, Western Gulf of Mexico and Rio Grande drainages, T. U. Taylor and

j'. C. Hovt (No. 132, pp. 133, pis. 2, fig. 1); pt. 10, Colorado River and the Greal

Basin drainage, M. C. Hinderlinder, G. L. Swendsen, and A. E. Chandler (No. 133,
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pp. 384, pis. 2, fig. l |; pt. II. The Greal Basin and Pacific Ocean drainage in Cali-

fornia. W. B. Clapp (No. 134, pp. 276, pis. 2, fig. 1); pt. 12, Columbia River and
Pugel Sound drainage, D. W. Ross, J. T. Whistler, and T. A. Noble (No. L35, pp.

300, pis. 2, fig. I i.

Movable dam and lock of the Rice Irrigation and Improvement Associa-
tion, Mermentau River, La. i Engin. News, 54 I 1905), No. IS,pp. 321, 822, fig

\ history and description of a dam used for shutting out the Bail water of the Gulf

of Mexico during the period when the irrigation pumping plants take more water

from the river than is furnished by its natural flow, thus lowering the level of the

water in the river below the Gulf level.

Compound centrifugal pumps, \V. Frecheville {Engin. and Win. Jour., 80

. No. 18, p. 832). This article deals chiefly with an accounl of a planl for lift-

ing 1,000 gals, per minute from a depth of 1. 150 ft. in a mine in Spain. Four quadruple

centrifugal pumps in series are driven by three phase motors. The pumps have
worn well and are guaranteed to have an efficiency of 68 per cent. The surface

steam plant and pumps have a combined efficiency of about 50 per cent, producing a

water-horsepower hour on 4.8 lbs. coal.

The value of windmills in India, A. Chatterton
I
Madras, 1903, pp. 8-15, dgm*.

§).—An experimental equipmenl was erected at Madras consisting of a 16-ft. wind-

Boil] of American manufacture on a 70-ft. tower, attached to an 8-in. pump with a

stroke of 16 in., and connected to suitable measuring tanks.

The 70-ft. tower raised the mill "well above the influence of obstruction to the

wind caused by buildings and trees, and the whole country for miles around is a

practically dead level plain." The mill was geared hack \\\ to 1. Many careful

measurements showed the discharge of the pump to be 86 per cenl of the theoretical

lischarge. A tachometer was attached to the windmill for counting it- strokes and
\\:i- read three times daily. The lift of the pump was maintained at exactly 25 ft.

The mill and pump were in continuous operation for more than a year. Hourly

Readings of the wind movenient were obtained from the observatory about a mile

distant from the mill.

From a comparison of all the observations it was found that they were verysatis-

ctorily represented by the following equation: X=210 (y 53), in which "x" is

the number of United states legal gallons lifted 25 ft. per twenty-four-hour day;

and "y" is the total daily wind movement in miles.

"( lareful observations on Beveral days with an anemometer tixe.l to the w indmill

tower showed that it required a steady breeze of about 7.5 miles per hour to keep the

windmill in continuous motion, hnt that, when the wind velocity exceeded •'! miles

per hour, a certain amount of work was done as the result of puffs of w ind."

Selecting a considerable number of intervals during which the w ind blew with an

almost constant hourly velocity greater than 8 miles per hour, it was found that these

Bsults were represented with great accuracy by the equation \ = 188 y, in which

the letters represent the same quantities as before. This equation i- based upon the

results of some twenty-three different four-hour periods, the minimum wind velocity

being 8 and the maximum about 15 miles per hour.

"When the daily wind velocity is below 53 miles per day, the amount of work

one by the windmill is negligible, bul above that velocity it steadily increased in

direct proportion to the increased rate of the movement of the wind. This result is

one of extreme importance, because makers of windmills invariably claim that the

work done by a windmill i«^ proportional to the cube of the wind velocity; and in

their catalogues and price lists they publish fictitious tables showing the work done

by the wind at various velocities."

After a discussion of the monthly wind movement, rainfall, and irrigation require-

ments, the author reaches the conclusion that a 16-ft. mill "will do sufficient work
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in Madras to irrigate 10 acres of land planted to almost any crop when the water has

to be lifted 25 ft."

The author quotes the results of Perry's experiments on windmills, carried out in

this country, and says:

"These results can be very approximately expressed in the following way: The
maximum work which can be done by a windmill in a 10-niile breeze is equal to one

foot-pound per second per square foot of wind surface. A 16-ft, wind wheel has an

area of 201 sq. ft., and should therefore supply in a 10-mile wind 201 foot-pounds

of work per second, equivalent to 0.373 horsepower. From the equation y= 188 x,

it is found that the actual work represented by the water lifted is 0. 198 horsepower,

or 53 per cent of the maximum work that can be obtained from the wind. Allow-

ing for the friction of the gearing and the loss of energy in the pump, the efficiency

is satisfactory and the load on the pump is evidently suitable.

"A careful consideration of these results leads to several very important conclu-

sions, which are evidently confirmed by the experiments on this mill. Although

the maximum work which can be done by a windmill is proportional to the cube of

the wind velocity, the actual amount of work which it does when pumping water is

proportional to the wind velocity, because the work done depends upon the number
of strokes of the pump, and the number of strokes of the pump depends upon the

velocity of rotation of the windmill, and this, we have seen, is approximately pro-

portional to the wind velocity. This result is fully borne out by these experiments,

since the work done is found to be exactly proportional to the wind velocity.
'

' The practical meaning of this is that a windmill works with the greatest efficiency

when the velocity of the wind is just sufficient to keep it in steady motion, and that

at any other higher velocity of the wind but a portion of the useful work which the

windmill could do is utilized. If a convenient arrangement could be devised whereby

the load put upon the windmill varied with the square of the wind velocity the work
done by these machines would be much greater. An attempt to realize this is made
by the manufacturers who provide means whereby three different lengths of stroke

of pump can be obtained; but in practice it is found inconvenient to alter the length

of the stroke. The most satisfactory way to vary the load on a windmill is to pro-

vide it with two pumps worked through a rocking lever fixed at ground level. One
pump can be permanently attached to the rocking lever and the other whenever the

wind velocity is sufficient to justify doing so."

By examining all the records of hourly wind movements the author determined

the total number of hours during the year when the wind was strong enough to

have driven a second pump in addition to the first, and also the number of hours

when a third pump could also have been driven. He found that, neglecting any

work done by the wind when the average velocity was below 8 miles per hour, the

total quantity of water raised by the windmill during the year would have been

increased by 52.4 per cent if another pump could have been attached when the wind
was favorable, and the addition of a third pump when the wind was sufficiently

strong would have increased the work done by a further 24.3 per cent.

The author also examined the results that would have been obtained by the use of

a 10-in. pump as compared with the 8-in. The 10-in. pump would have required a

wind velocity of over 9 miles per hour before it could operate, but in the stronger

winds it would have had so much greater capacity than the 8-in. that the total

amount of water raised would have been practically the same for each month
throughout the year as with the 8-in. pump. "All windmills arranged for lifting

water should be arranged so as to be able to drive two pumps during periods when
the wind velocity is sufficiently high."
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RURAL ECONOMICS.

Some aspects of the organization of French agriculture, \V. <.. A
|
!>,/,/.

Agr. and Tech. Tnstr. Ireland Jour., 5
I 1905), No. ;, pp. 6 Thia article is a

discussion of agricultural cooperatioo in Prance.

There are local, departmental, and national organizations in Prance. "The local

association is the school of true < >oo p. -rat ion," while the larger associations can secure

better terms in making purchases or -ales and in securing favorable conditions of

credit or of transportation. The cooperative associations have proved useful in the

purchase of manure and seed, in the production of wine and spirits, in the sale of milk,

live stock, grain, fruits, vegetables and flowers, in the establishment of credit banks
which serve as savings hanks as well as a means of securing loan- at a reasonable

rate of interest, in the development of a system of mutual insurance which safeguards

the basis of credit, in the promotion of education, and in the improvement of rural

social conditions.

" In French agriculture there is a new organic force which is continually manifest-

ing itself in fresh vigorous developments. It is not simply an organization, it is an

organism, which is at work. France is a country in which words representing what
are called abstract ideas have a great influence and power of expression. The spirit

of the new movement is best expressed in terms 'solidarity' and 'mutualiteV

The principles of joint action, of combining to help one's self and one another, and of

provision for the economic emergencies of life—of, in a word, social foresight—are

underlying forces."

The economics of land tenure in Georgia, E. M. Banes (Columbia Univ.

Studies Polit. Sci., 28
I 1905 ), No. /, pp. / -142, dgms. 8).—This is an essay on landown-

ership and tenancy in Georgia from the first settlement of the country to the pres-

ent time.

Especial attention is given to the reorganization of southern agriculture after 1865,

to the credit system, to the ownership of land on the part of negroes, and to the gen-

eral characteristics of the negro farmer. The different plans of farming, based on

the relations of the farmer to the soil, are summarized as follows:

"(1 ) The cropping system, in which the cropper is only to a slight extent manager
and capitalist. The cropper is for the most part a Laborer, and ^rets one-half of the

crop wages. There are indications that the system has already begun to decline in

( reorgia.

' 2) The 'third and fourth ' system, in which the renter is the chief manager and
important capitalist, and pays the landlord one-third of the grain and one-fourth of

the cotton as rent. This system has been rapidly disappearing, so that now it is found

Only here and there in the State. . . .

"(3) The 'standing rent' plan, in which the tenant is managing entrepreneur and
capitalist. Under this plan the tenant pays the landlord"a definite amount of the

product— usually a fixed number of pounds of cotton. It has shown a great increase

during the past decade.

"(4) The money rental plan represents the highest form of tenancy. In this the

tenant is managing entrepreneur and capitalist. A- yet this plan does not have a

wide use in the State, though it, too, is on the increase. . . .

Small farms operated by owners. . . . Such farming is on the increase in

Georgia.

"(6) The plantation system . . . gives scope for the exer.-ise of a higher order
of managing ability than does any of the others. It is farming on a large scale as

Opposed to farming on a small scale. . . . This method of farming is on the

increase."
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Water rights on interstate streams: The Platte River and tributaries,

R. P. Teele and E. Mead ( u . S. Dept. Agr., Office Expt. Stas. Bid. 157, pp. 118, pis.

4, figs. 3).—This report is a discussion of two features of stream ownership and con-

trol; one is the division of the water of the stream between States, and the other is

the relation of the rights of appropriators of water and of riparian proprietors to each

other where both exist on the same stream.

The total area irrigated by the Platte River and its tributaries is about 2,000,000

acres. Most of the irrigated lands upon the South Platte River are in Colorado, but

the farmers of other States make extensive use of the waters of the North Platte.

The area irrigated from the North Platte and its tributaries in the three States is as

follows: Colorado, 157,965 acres; Wyoming, 413,000 acres; Nebraska, 338,220 acres.

With these important interests in three States and with a tendency for the farmers

farther up the river to increase their diversions of water, the importance of some

form of interstate agreement or Federal regulation becomes apparent.

The average flow of the North. Platte at Guernsey from April to September is 4,013

cu. ft, per second, and the decreed rights to water from the North Platte and Platte

below the point of its junction with the South Platte aggregate 11,173 cu. ft. per

second, or nearly three times the supply. This situation is well understood, but the

need of water and its prospective value is so great that appropriations are being

made more aggressively than ever before.

Fortunately it happens that the physical conditions are such that Colorado will

not be able to appropriate much of the water now being used by the Wyoming
farmers. The irrigable areas along the North Platte in Colorado are very limited

and most of the appropriations from the North Platte in Wyoming are in the last 30

miles of the river's course in that State, and because of the long distance between

this irrigated region and Colorado it is not probable that use in Colorado will affect

Wyoming irrigators. In general it seems to be true that a very large proportion of

the water diverted for purposes of irrigation finds its way back sooner or later to the

river, so that the same water may be used several times along the course of the

stream, and the higher up the stream the water is first diverted the greater the area

which may be made productive by its use.

While the diversions of water from the North Platte River in Colorado seem to

make no difference in the flow of that river near the Wyoming-Nebraska line, it

seems to be true also that the diversions of water in Wyoming near the Wyoming-
Nebraska line have little influence upon the flow of the river 180 miles below the

State line near the city of North Platte. A large number of irrigators and ditchmen

in the vicinity of North Platte and along the ditches belowr that city were

interviewed and none of them seemed to feel that the diversions in the upper States

diminished their supply of water.

The general sentiment seemed to be that the increased use of water in Wyoming
and along the upper valley in Nebraska would improve rather than injure the sup-

ply for the ditches below. The supply for these ditches has always been short in

the late summer, and can not be much worse. There owners, therefore, look with

favor upon the enlarged use of water above in flood seasons in the hope that the

return seepage will maintain the flow below in the late summer.

So important is the element of return seepage that it is believed there is little like-

lihood of any interstate conflict on the North Platte unless it should be between
ditches heading close together immediately above and below the State line. If the

State of Wyoming should grant the right to divert all of the water flowing in the

river immediately above the State line, without regard to the diversions which have

been made under the laws of Nebraska just below the State line, the agricultural

interests of the latter State would be seriously injured, but if the prior rights in

Nebraska are recognized by Wyoming no serious conflict should arise.
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The general conclusion is reached thai " under existing physical conditions and in

view of the dates of the acquirement of existing rights, the enforcemenl of rights as

based on the laws of the three States will do no substantial injustice to the irrigators

in anyone of the States. As between the States, therefore, the whole question

resolves itself into the matter of distributing the water of these streams to existing

rights regardless of State lines. This can be accomplished bj agreemenl between the

States, and if it is not done in thai way justice will demand thai the Federal Gov-

ernmenl piw ide for this distribution."

( in the subjecl of water rights \\ ithin States this reporl emphasizes the importance

of retaining the ownership of the water in the possession of the owners and opera-

tors of the land. The character of water rights in differenl state- is discussed

with reference to their influence upon the ownership of water, [n Colorado the

righl i" a certain number of cubic feel of water per second is granted to ditch com-

panies, whereas in Wyoming and Nebraska the certificate of appropriation names

the appropriator and the diverting ditch, butgivesto the land described a righl to

water sufficienl for its irrigation, fixing, however, a maximum limil to the amounl

which can be taken.

Crop Reporter ( r. X. Dept. Agr., Bur. stalls. Crop Reporter, ', (1905), 2V<

pp. 17-64). These numbers for .Inly, August, September, and October, 1905, eon-

tain reports «»n crop conditions in the United states and in foreign countries, the

visible supply of grain and cotton in the United States, foreign trade in agricultural

products, the prices of agricultural products, the consumption of wheat per capita

in the principal importing and exporting countries, and the new German tariff on

agricultural products in it- relation to exports from United states to 1 rermany. The

August number contains a comprehensive review- of the British fruit market.

Measures for the advancement of agriculture in Iceland, S. Sigurdsom

( Ttdukr. Norske Landbr., J.'
I 1905), No. 6, pp. 284-288).

MISCELLANEOUS.

Eleventh Annual Report of Montana Station, 1904 ( Montana Sta. Rpt. 1904,

/>/>. 178-278).—Tins contains a financial statement for the fiscal year ended June :!<>.

L904, a reporl of the director, and departmental reports, parts of which are

abstracted elsev« here.

Twenty-Seventh Annual Report of North Carolina Station. 1904
| North

Carolina Sin. Rpt. 1904, />/>. 127).—This contains reports of the director and heads of

departments on the work of the station during the year; a financial statement for the

fiscal year ended June 30, 1904; an article on The Availability of Potash and Phos-

phoric Acid in the Soil, abstracted elsewhere; reprints of ."> press bulletins and of Bul-

letins 186-189 of the station on the following subjects: [nseel and fungus enemies

of the peach, plum, cherry, fig, ami persimmon t E. S. R., 15, pp. 591 . 59 1
;
grapes and

small fruits (E. S. R., 15, p. 585); the Granville tobacco wilt E. S. B., 15, p. 684
;

feeding farm horses and limit's ( E. S. R , L5, p. 901).

The subjects of the press bulletins arc as follows: To prevent the black rot of the

grape, the watermelon wilt, a dangerous tobacco disease, black rot of the cabbage,

and the silk-^rowinur season of l!»(»4 i sec p. 4S0)

.

Twenty-Third Annual Report of Ohio Station, 1904 i Ohio Sta. Bui. 152, pp.

XXV).—This includes an announcement concerning the work of the station; the

Organization list; brief biographical sketches of F. Whittlesey, J. H. Brigham, S. II.

Ellis, and J. F. Hickman; a report of the hoard of control; a financial statement for

the fiscal year ended June 30, 1904; and a report of the director summarizing the
1

work of the station during the year.
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Fourteenth Annual Report of Oklahoma Station, 1905 {Oklahoma Sta. Rpt.

1905, pp. 15-66).—This contains a report of the director, a summary of the press

bulletins issued during the year, meteorological observations noted elsewhere, and a

financial statement for the fiscal year ended June 30, 1905.

The press bulletins are to a large extent a repetition of matter published in the

regular bulletins of the station. The subjects treated include: Texas fever ticks, dis-

tribution of vaccine for blackleg, protecting Bermuda grass, spelt or emmer, growing

cowpeas, harvesting and storing cowpea seed, corn smut, cultivating corn, cotton

culture, cotton seed and cotton-seed meal for dairy cows, rations for dairy cows,

apple scab, destroying insects and fungi, and preservatives in cream. Some of the

press bulletins containing new matter are noted elsewhere in this issue.

Press bulletins {Ohio Sta. Bui. 152, pp. 209-216).—Reprints of press bulletins on

the following subjects: Distribution of chinch-bug fungus; spraying for grape rot; a

wheat with numerous aliases (see p. 462) ; the corn crop; dodder in alfalfa and clover

seeds; testing seed corn; some common orchard scale insects; lime is not a fertilizer;

annual picnic at the experiment station; and the Hessian fly and the wheat midge.

Agricultural directory for Denmark, 1905, H. C. Laesen (Landokonom. Aar-

bog [Copenhagen], 6 (1905), pp. 188).—This is a complete directory of Danish agri-

cultural public institutions and societies for the promotion of Danish agriculture in

its various branches. A list of agricultural periodicals and books published in Den-

mark during 1904 is included in the directory.

—

f. w. woll.

Report of the agricultural department of Norway, 1904 (Aarsber. Offend.

Foranst. Landbr. Fremme, 1904, pt. 1, pp. LXXXI+595).—The report gives the usual

accounts of the various agencies for the improvement of Norwegian agriculture, with

reports on the harvest of 1904, special reports by the government agricultural engi-

neers, entomologist, instructors, horticulturist, and dairy experts; also reports of the

agricultural experiment stations, the milk control stations, dairy control associations,

and horticultural and dairy schools. A summary of the average temperatures and

precipitation for the year is given at the close of the volume.

—

f. w. woll.

Report of the agricultural department of Sweden, 1903 (K. Landtbr. Styr.

Underiddniga Ber. 1903, pp. 420-{- V).—The report contains the usual accounts for the

year of the agricultural institutions for the advancement of Swedish agriculture, the

agricultural societies, agricultural and dairy schools, agricultural engineers and

instructors in the various agricultural branches. A summary report of the work of

the state chemical stations and seed control stations for the year is included at

the close of the volume.

—

f. w. woll.

Southern Rhodesia (London: British South Africa Co. [1905], pp. 155, figs. 124,

map 1).—A book containing general information of value to settlers. Brief state-

ments regarding the different agricultural pursuits of the country are given.

Vademecum for the agriculturist, R. and H. Hitschmann ( Vademekum fur den

Landwvrt. Vienna: M. Perles, 1905, 11. ed., pp. XVI+1286, ill).
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Alabama College and Station.- I.. N. Duncan, a graduate of the Alabama Polytech-

nic Institute in the class of L900, has been appointed assistant in agriculture in the

college and station. Fifty steers are now being fed to ascertain the relative values of

southern feeding stuffs. This is a repetition of a similar experiment made in the win-

ter of 1904-5. This work Is conducted in cooperation with the Bureau of Animal
Industry of this Department, as was thai of lasl year.

California University.— A large and successful gathering of public school officers,

teachers, ami farmers' institute workers was held at the university December 26 29,

UH)5. Over 7,000 were in attendance. The subjeel of agricultural education was in

the foreground and was discussed from various points of view. The meeting was

attended by Dr. A. (
'. True, of this Office, who presented paper- on Why the

Friends <>i Agricultural Progress Believe that Agriculture should be Taughl in the

Public Schools, and A System of Agricultural Education for California. I.. I ». Har-

vey, superintendent of the Stout Training Schools, Menomonie, Wis., gave addresses

on Experiments in Agricultural Education in this and other Countries and what
they should Teach us, and Industrial Education— its Scope, Purpose, and Place in the

Public School System. Professors Hilgard, Wickson, and Woodworth, of the uni-

versity, and Director Anderson, of the Polytechnic School at San Luis Obispo, par-

ticipated in the discussion of these papers.

A new entomological laboratory was dedicated December 27, the principal address

being given by Prof. ('. W. Woodworth. Thin, laboratory, which is for the use of

both college and station, occupies the whole of a building with three stories and a

basement. The basement is devoted to the work in spraying; the first Btory con-

tains large class rooms for undergraduate students; the second story has a number
of small r ns or cells for individual advanced students, together with larger rooms
for seminars and the collections, and the third story contains several research labor-

atories, an insectary, illustration room, and mien (photographic room. Some L'
n<>

students are taking courses in entomology.

Purdue University and Station.—The first seed-corn special train ever run in tin-

State was run over the Lake Erie road from December 26 to 30. The railroad fur-

nished the train free of charge, and the advertising was looked after by one of the

prominent newspapers of the State without expense to the station. The latter fur-

nished the speakers and necessary illustrative material. The trip is reported to have

been a very decided success. The farmer- turned out well at practically all the stops,

even in the rain and snowof the last two days. Large audiences were present at

the evening meetings. Altogether more than lo.ooo farmers were addressed.

( >. I". Hun/.iker, formerly connected with the New York Cornell Station, lias been

appointed dairyman in the university and station, to succeed H. ]•;. Van Norman,

who has gone to the Pennsylvania ( lollege and station.

Louisiana Station.— P. (
'. Holt/claw, chemist at the State Station at baton Rouge,

lias resigned to accept a position with the Virginia-CarolinaChemical Company. I ». N.

Barrow, assistanl director at the North Louisiana Station at Calhoun, has also resigned.

J. G. Lee, for a number of years commissioner of agriculture of the State and for-

merly assistanl director at Calhoun, has been selected to till the vacancy.

Massachusetts College.— At the meeting of the board of trustees early in January,

Kenyon L. Butterfield, president of the Rhode Island College of Agriculture and

Mechanic Arts, was elected president. President Puttertield ha- accepted the posi-

tion and will enter upon his duties in July.

513
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Nebraska University.—The new agricultural hall was dedicated January 16. The

principal address was delivered by Hon. W. G. Whitmore, aregentof the university,

on Some Problems Confronting Nebraska Farmers.

Cornell University.—Two new short courses for women are being offered by the col-

lege of agriculture this winter, one in horticulture and the other in home economies.

About 20 women of prominence in the latter subject have been engaged to give

lectures and demonstrations in connection with the course, which is intended prima-

rily for the benefit of farmers' wives and daughters. The college is also offering a

correspondence course for teachers in the rural schools in home nature study, includ-

ing the study of birds, plants, trees, insects, and fishes.

Pennsylvania College.—Leave of absence has been granted Dr. G. W. Atherton for

the winter on account of the condition of his health. Dr. Atherton has expressed to

the board of trustees his desire to relinquish the duties and responsibilities of the

presidency, and in accordance with this wish a subcommittee has been appointed to

consider the subject of a successor. Dr. W. A. Buckhout will act as president in the

interim. It is announced that Dr. Atherton will retain connection with the college

as lecturer in his special department.

Rhode Island College and Station.—During the past year the small poultry buildings

of the station have been entirely overhauled and repaired, and freshly painted. New
fencing has been provided and the entire plant put in a very much improved con-

dition. This has been rendered possible by a State appropriation made a year ago.

The new instruction house and brooder house for the college, for which an appropri-

ation was made last wrinter, was completed in season for use by the poultry course,

which began January 2 and will continue for 12 weeks.

James W. Kellogg, formerly first assistant chemist to the station, but since May,

1905, employed as expert in the Bureau of Soils and engaged in cooperative work at

Kingston, has resigned to accept a commercial position. No provision for the appoint-

ment of his successor has yet been made.

South Carolina College and Station.—H. Metcalf, associate professor of botany and

bacteriology in the college, and botanist and bacteriologist of the station, has resigned

to accept a position as pathologist in the Bureau of Plant Industry of this Department.

Dr. Metcalf will be succeeded by Homer D. House, of the Bureau of Plant Industry

of this Department. A greenhouse which will cost $6,000 is now being built. The
center of this building will be assigned to the horticulturist, and an end each to the

botanist and entomologist of the station.

The Southern Railway has loaned the college a modern day coach which is hauled

free of cost by all the railroads of the State. This coach has been equipped with

exhibits from the various departments and divisions of the college, and is accom-
panied by institute lecturers from the college, station, and elsewhere. In November,
December, and January thirty-two points w^ere visited and farmers' institutes held

in the southern half of the State, the northern half having been covered the past

summer. It is hoped that this feature of holding farmers' institutes in cooperation

with the railroad may be permanent. The coach attracted an unusual amount of

attention and was visited by thousands of people.

South Dakota College.—Robert L. Slagle, president of the State School of Mines,

succeeded James Chalmers as president of the Agricultural College, January 1, Dr.

Chalmers having gone to the State University.

Ohio University.—J. A. Foord, professor of agriculture at Delaware College, has

accepted the position of assistant in agronomy at the university.

Vermont University and Station.—F. M. Hollister has resigned as assistant chemist

to enter the medical college of the university. The medical college building, erected

at a cost of $100,000, dedicated at commencement in June last, wras occupied Decem-
ber 1 at the opening of the year. Experiments in horse breeding, using Morgan
blood as a basis, are to be undertaken in cooperation with the Bureau of Animal
Industry of this Department. A barn on a farm owned by the university is being
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moved and enlarged with a vie\* of using it for this purpose. It is expected to make
the initial herd consisl of a stallion and ten mares.

Virginia Station.—The series of feeding experiments with beef cattle undertaken

the pasl year Bhowed thai animal.- receiving silage gained L.46 lbs. per head per day,

those receiving timothy hay L.10 lbs., and those receiving shredded stover 0.97 lb.

The silage ration was clearly the most profitable and satisfactory in everj way. in

investigations with dairy cattle, timoth) hay and shredded stover were shown to

bave about the same feeding value. Cotton-seed meal was slightly more profitable

for the production of milk and butter than gluten meal. The beef and dairy experi-

ments arr being continued this year. Eighty-four cattle are in the beef feeding

pens. ( )t this number 48 arc being fed for L80 days for immediate slaughter to deter-

mine the relative merits of differenl forms of grain fed with silage and stover.

The remaining •'!•> are being fed as Btockers to be grazed next summer.

These experiments represent the beginning of important tests to determine the

relative merits of making beef in the stall and on grass; also to determine the best

way to maintain cattle through the winter and finish them for expert purp<

Breeding experiments have been commenced with various crosses of pure-bred sires

on native and grade cows, and as the station lias ti pure-bred heeds available for this

work, together with a herd of LOO grade animals, the facilities for investigation arc

very ur"<»d.

Wyoming University and Station.—The short course for ranchmen was held at the

university and station January 5 to L3, L906. The station has decided to sell its

st^k of breeding horses and strengthen its work in sheep, swine, and cattle 1. reed-

in-. The station met with a serious loss in tln> death of Polled Admiral, a Double
Standard Polled 1 1 ere ford bull, hut a number of calves are on hand which give prom-

ise for- the future of this new breed.

Meeting of Association of Horticultural Inspectors.—The association held its annual

meeting at Washington, November 14-16, 1905. During the meetings thirty-two

persons, representing twenty-two different States, took part in the proceedings. A
committee representing the National Nurserymen's Association was also presenl and

participated in the conference. The idea which dominated the discussions was that

of securing uniformity of legislation, inspection requirements, certificates, tags, and

other official procedure in connection with the inspection of nursery stock. An
attempt to secure uniformity in these particulars was considered necessary in order

to simplify the business of inspection, and to reduce the burden upon transporta-

tion companies and nurserymen incident to the different systems prevailing in dif-

ferent State-.

Jn pursuance of this object the first topic discussed related to the essential features

and requirements of uniform state legislation controlling the inspection of nurseries,

and the methods by which such uniformity of state Legislation may be secured.

J. B. Smith argued that each State should properly provide for inspection and

license, and tagging of nursery stock. If all States would admit nursery stock with-

out hindrance and treat the stock afterward in the same manner as required for stock

from local nurseries uniformity in this matter would be secured in part.

As it is at present, inspection tags are generally disregarded, for the reason that

crown gall and certain Other diseases may escape the attention of the inspector of

the State from which the nursery stock comes, especially if such inspection be made

before the nursery stock is dug. tt was urged that all reasonable efforts should be

made to secure such changes in the peculiarities in the lawsof different States as

will tend toward a greater uniformity. It was argued thai a Federal law, if such be

possible, might have this effect.

Attention was called by S. A. Forbes to the fact that there are three chief points

in the lack of uniformity in the inspection laws of different States. These points

concern the license requirement, tag system, and fumigation requirement Follow-

ing upon this statement the association proceeded to discuss these three points.
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H. E. Summers stated that San Jose scale does not live over the winter in most parts

of Iowa. It appears useless, therefore, to require the fumigation of stock from

localities where the scale is not known.

During the discussion of fumigation it was pointed out that a general opinion

prevails among nurserymen and orchardists that fumigation injures trees. Much
evidence was presented on this point, the general belief of the inspectors present

being against this idea. As a result of the discussion, a resolution was adopted

requiring fumigation before nursery stock is set out. Opinion was against the

requirement of a State license fee from nurserymen, and a resolution to that effect

was adopted.

In certain States outside nurserymen are required to present with their stock tags

issued by the inspector of the State to which it is sent. Regarding the desirability

of this, some of the inspectors urged that certificates serve every purpose which tags

can, while others had found the tag system the only method by which the inspector

can keep account of nursery stock sent in from outside sources.

The representatives of the National Nurserymen's Association stated that nursery-

men do not object to the severity of present inspection requirements and would not

make any opposition if such requirements should, in the future, become even more

severe. They do, however, want a uniform system of tags, or, if this is impossible,

the complete abolition of the tag system. It was argued by the nurserymen that

the present system of different styles of tags and different requirements in different

States is a source of great annoyance and delay. The present plan is too compli-

cated, and some nurserymen are unable to understand exactly what is required of

them in shipping stock into certain States.

As a result of this discussion it was decided to appoint a committee of three to

devise a suitable tag which will be recognized by all States requiring tags, the tag to

convey the assurance that the nursery stock had been fumigated.

In order to secure a uniform certificate which would be adapted to both nursery-

men and dealers, a form of certificate was adopted certifying inspection of nursery

stock "for sale by " the individual who applies for the certificate.

As a result of the discussion of the present condition of nurseries in different States,

the methods adopted for freeing them from infestation, and the success of such

methods, it appeared that in this respect quite different conditions prevail in the

various States. In some States the percentage of infested nurseries and the extent

of infestation have increased, despite all the efforts to the contrary; while in others

a number of previously infested nurseries have become entirely clean as the result of

more or less stringent insecticide methods.

A quite uniform system of procedure is in vogue among the inspectors of the

various States represented at the meetings. Infested stock in the nursery rows is

destroyed, and all stock from such nurseries is required to be fumigated before being

shipped. Usually a second inspection is made, and sometimes subsequent inspec-

tions, in order to determine whether other infested stock is present in the nursery

or not. To facilitate and make effective the work of the tag committee, it was
resolved that the condition of all nurseries which wish to do interstate business

should be made known to the committee.

Another topic discussed during the meeting concerned recent additions to the

knowledge of insecticide measures against the San Jose scale. J. B. Smith stated

that he still adheres to petroleum as the best remedy for destroying the San Jose

scale on apple trees. A special study has been made of soluble oils, or rather oils

which are readily miscible with water. A number of proprietary preparations have

been made, some of them at the suggestion of the speaker. In general, these prepa-

rations are made by treating an animal or vegetable oil with sulphuric acid and then

combining the mixture with petroleum.

The compound thus produced mixes much more readily with water than untreated

oil, and the mixture is much more stable. In some cases, it was stated, that a mixture
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had been preserved for six months withoul Bhowing any separation of the oil and

water. With this mixture it was found perfectly safe to treat apple tr< m in

the fall as the leaves mature; it is not even aecessarj to wait until the leaves I

fallen, [n this work less than 2 per cent of actual petroleum was sprayed <>n the

trees. The cost of the insecticide was aboul the same as lime-sulphur wash; the

latter, however, is recommended as the best preparation for use "n peach tr<

L. R. Taft had excellenl results in recenl experiments with proprietary soluble

petroleum compounds, butstill prefers lime-sulphur wash. In Illinois the soluble

( ,il compounds proved to he equally effective with lime and sulphur, hut somewhal

more expensive. It was found undesirable, however, to use the lime and sulphui

during midwinter. Apparently better resultsare obtained when these compounds

are used in the spring or fall. In recent experiments by numerous inspectors Con-

Sol proved to be practically useless. The kerosene-limoid mixture in recenl tests in

Ohio and Delaware also gave poor results.

The association also discussed the points which should be covered by an inspec

tion certificate. In this discussion it appeared that in New Jersey and some other

states a certificate is given subjed to the right to a second inspection before the
I

are removed from the nursery rows. An inspection in July without reinspection is

considered of no value. In Ohio the requirements of the law make it necessary

to inspect nurseries rather earl) in the season. The point was emphasized, however,

by all who took pari in tin- discus-ion that nurseries should he inspected as late in

the season as possible.

[n order to secure uniformity of certificates and inspection it was recommended

that a standard list of dangerous pests he prepared. Asa result of this discussion a

committee was appointed to draw up such a list, and this committee was later c( n-

tinued in order to enable it to complete its work.

Nearly all of the inspectors had experienced great difficulty in drawing a sharp

line between nurserymen and dealers. It was recognized that there are certain

dealers who virtually raise no nursery stock of their own. On the other hand, all

nurserymen trade stock with one another and buyandsell. In some cases even the

largest nurserymen buy more stock than they raise on their own premises. This

fact hrin^s into prominence the difficulty of issuing certificates which shall cover the

nursery stock raised on the premises inspected, and also other stock bought in other

state- with another inspector's certificate, hut not inspected by the local inspector.

After discussing this matter a resolution was passed to the effect thai a nursery

in the inspectors' sense is any place where hardy fruit or ornamental trees, vines,

shrubs, and plants are grown for sale or distribution.

The inspectors took up the discussion of the attitude of commercial fruit growers

toward the inspection vvork for the control of San Jose scale. In general the reports

of different inspectors on this point indicated clearly a growing feeling among the

orchardists and commercial fruit growers of the importance of inspection by compe-

tent inspectors and thorough application of standard insecticides.

In Maryland and New York orchard.- are inspected as far as the fund- of the

inspection Bervice permit. In New Jersey orchardists have the right to requesl

inspection. In general, however, it appears that in this State the orchardists are

not much concerned about the condition of nursery stock for the reason that they

must, in any event, fight the San Jose" scale, and long experience has taught them

effective methods for it- conl ml. In Illinois from |6,000 to$8,000 are -pent annually

on orchard inspection.

At the surest ion ot II. T. I'ernald, who sent a short paper to he read at the

meeting, the inspection for gypsy moth and brown-tail moth was discussed. Atten-

tion was called to the great difficulty of inspecting nurseries for these pests. The

requirements of the Massachusetts law make it necessary t<> inspect nursery stock at

a season before the eggs of the gypsy moth are laid. It appears quite possible that
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both of these insects may ultimately be distributed throughout the United States on

nursery stock. The brown-tail moth is spreading with great rapidity.

Following this discussion a resolution was adopted recommending Federal aid in

controlling the gypsy moth.

Discussing the present state of knowledge regarding crown gall and practical

measures to prevent the distribution of nursery stock affected by this disease, C. P.

Gillette stated that this is a very serious pest in Colorado, and special precautions

are taken to prevent its introduction. The point was made by another speaker that

there may be several kinds of crown galls. Crown gall of peach trees appears to

differ from that of apple trees and, according to certain investigations, so-called hairy

root of the apple may be different from the hard crown gall of apple trees. A reso-

lution was passed holding it to be advisable to destroy all trees and plants which

show crown gall at the time of digging.

In a discussion of the woolly aphis problem it appeared that nursery stock infested

witli this insect may either be destroyed, fumigated with hydrocyanic-acid gas, or

dipped in some other insecticide.

The officers elected for the coming year were S. A. Forbes, president; J. B. Smith,

vice-president, and A. F. Burgess, secretary.

International Veterinary Congress.—This congress held its eighth session in Buda-

pest, September 2-7 last. A variation was made in the programme of former years

in that the discussions were not confined so exclusively to veterinary service proper,

but to other related lines of veterinary work. There were four sections of the con-

gress, namely, veterinary service, biology, pathology, and tropical diseases.

While several animal diseases were brought to the attention of the congress and

claimed some interest from the members, the relation between human and bovine

tuberculosis continued to be the chief subject of discussion. The propositions main-

tained by the disciples of Koch at this congress were that the two distinct types

of tubercle bacillus, the bovine and human, are not capable of modification the

one into the other; that spontaneous infection of cattle with the human type of

tubercle bacillus does not occur; and that the bovine type of the bacillus rarely

occurs in man.

In opposition to this view de Jong, Preiss, and others held that human tubercle

bacilli are identical with those found in mammals but apparently distinct from the

avian form. The congress finally adopted resolutions to the effect that bovine

tubercle bacilli may infect man, that in man tubercle bacilli are sometimes found

which may infect cattle, that avian tuberculosis requires further study in order to

determine the identity of the bacillus which causes the disease, and that all precau-

tions hitherto recommended should be rigidly maintained in order to prevent the

transmission of tuberculosis from animals to man.

In discussing the method of infection with tuberculosis in domesticated mammals,
Lorenz considered that cattle are most concerned in this transmission and that all of

the excretions and secretions, especially milk, may be virulent. According to

Bongert, Arloing, and Bang, the disease is never transmitted by germinal heredity,

and any acquired or inherited tendency toward tuberculosis plays a comparatively

unimportant role.

In regard to the means of controlling traffic in milk and the principles upon which
to proceed in this matter, it was resolved by the congress that courses in practical

hygiene of milk and milk bacteriology should be introduced into the curriculum of

all veterinary schools; that strict attention should be given to securing milk free

from tubercle bacilli for the use of children; and that in order to secure this condition

it should be required that all milk offered for public sale be absolutely free from dirt.

International Congress of Tuberculosis.—The fourth session of this congress was held

in Paris, ( >ctober 2-7, 1905, under the patronage of President Loubet. The congress

was divided into four sections—medicine, surgery, protection of children, and social

hygiene. The discussions were largely concerned with tuberculosis in man. Pro-
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feasor von Behring presented some of the details of hie plan of immunizing children

as well as cattle to tuberculosis.

The congress adopted a resolution to the effecl that sanitary inspection of dairies

should be put in force, wherever possible, at the earliesl moment, and thai milk

designed for public use should I"- pasteurized, boiled or sterilized, or otherwise should

come fr cows which have been teste I with tuberculin and shown to be free from

tuberculosis.

Higher Agricultural Education for Great Britain. — A. deputation recently waited upon

the board of agriculture in London to urge the necessity of proper provision being

made throughoul the countrj for research and higher education in agricultural

Bcience. The deputation consisted of representatives of the Universities of Cam-
bridge, Leeds, Wales, and North Wales, Armstrong College, University College ol

Reading, Midland Agricultural and Dairy Institute, Harper-Adams Agricultural Col-

lege, Southeastern Agricultural < tollege, < iarnarvonshire and Derbyshire County Coun-

cils, and other local authorities.

It was urged that if English agriculture is to hold its own in the face of increasing

foreign competition, English agriculturists should be enabled to bring to their work

a scientific knowledge and training in scientific methods such as are placed at the dis-

posal of foreign rivals. Representatives of the hoard of agriculture expressed the

fullest sympathy with the work which the colleges had done and w ith the objeel of

the deputation, and indicated their readiness to lend the movement such aid a- wa-

in the power of the hoard.

Agricultural Education in Denmark.—The report of the trip of the Scottish Commis-
sion <<\i Agriculture to Denmark, .lime L9-30, L904, devotes about 1 1 pages to educa-

tion, including a brief description of the following features of the Danish system of

schools: i 1 i The common school system. (2) The people's high schools, private

institutions, some of which were established as early as L845, and now numbering 7s.

attended by about 6,000 yourfg people of both sexes between L8 and 25 years of age.

From the first these schools gave instruction in land surveying, agricultural chemistry,

and other sciences underlying the practice of agriculture; but when agriculture devel-

oped and increased in importance this provision proved inadequate, and hence arose

a necessity for the establishment of purely agricultural schools.

(3) The agricultural schools, which are branches from the high schools, having

agriculture and the natural sciences for the principal subjects of instruction. There
are now 44 of these schools, 14 maintained entirely separate from the high schools, 1

a separate dairy school, and 29 associated with high schools. Admission to these

schools is limited to persons from is to 25 years of age who.have had at least one

year's experience in practical farming. A demonstration station is connected with

the agricultural school at Dalum and experiment stations with those at Ascov and

Lyngby.

(4) The Royal Veterinary and Agricultural Institute at ( lopenhagen, which enrolled

during the year preceding the visit of the commission about 300 students, 130 of whom
were students in agriculture proper, while the remainder were students of forestry,

horticulture, land surveying, and veterinary science, state aid to the Royal Vet-

erinary and Agricultural College amounted in 1904 to $71,780, and to experiment

stations and den stration fields t" $14,550. The people's high schools and agri-

cultural schools were also aided by the Government to the extent of $37,345.

Experiment Stations for Cape of Good Hope.— A separate from an article in Scien

South Africa states that it has l.ecu definitely decided to establish experiment stations

in the Cape of Good Hope, and that Parliament has \oted the funds necessary for

commencing this work. The plan will not be to establish "one large and elaborate

institution, hut rather a number of small separate stations, each working out the

problems of its own region; ... it has been decided to make the work in the first

instance eminently practical, to restrict it to questions that will appeal at once t<> the

pockets of the people, deferring to a later stage the study of matters le-^s immediately
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advantageous." This movement for experiment stations is said to have aroused a

good deal of public interest.

County Instructors in Agriculture in Ireland.—The Department of Agriculture and

Technical Instruction for Ireland announces that it is prepared to assist county com-

mittees in securing instructors in agriculture, poultry keeping, horticulture and the

management of bees, and butter making, one instructor in each subject for each

county. The duties of these instructors will be to deliver courses of lectures, visit

farms, conduct experiments and demonstrations, assist in teaching agricultural classes

provided for by the department, correspond with farmers, and otherwise advise them.

Nebraska Boys' and Girls' Associations.—The boys' and girls' corn and cooking contest

held at the school of agriculture, Lincoln, December 14 and 15 (E. S. R., 17, p. 310),

was attended by over 500 boys and girls, many of whom were accompanied by their

parents or teachers. The corn contest included over 200 exhibits of corn grown by
the boys, and the cooking contest showed many articles of cooked food prepared by
the girls. Two permanent State organizations were formed, designated, respectively,

the Boys' Agricultural Association and the Girls' Domestic Science Association, with

the superintendent of public instruction ex-officio manager of both.

The programme of the meeting included addresses by a number of men and women
of prominence, among whom were Gov. J. K. Mickey, State Superintendent of Public

Instruction J. L. McBrien, Chancellor E. B. Andrews of the university, Prof. John

Hamilton of this Office, Prof. E. A. Burnett, and other officers of the college and

station, State normal schools and other educational institutions. The crowning

event was a corn banquet at which 700 plates were spread.

National Dairy Show.—The National Dairy Show is to be held at Chicago, February

15-24, under the auspices of the National Creamery Buttermakers' Association.

The large Coliseum building will be used for the show, which will include exhibits

of milk and other dairy products, dairy manufactures, machinery and accessories,

and materials "of every character in which the producer, the manufacturer, and
the consumer of dairy products are interested in any way whatever." There will

also be a showing of dairy cattle.

Miscellaneous.—P. L. Hutchinson, for several years connected with the Louisiana

Sugar Experiment Station at New Orleans, and since last summer a special field agent

of this Department in connection with the collection of cotton statistics, died at Mem-
phis, Tenn., January 2.

George F. Thompson, editor in the Bureau of Animal Industry, and a writer on

Angora and milch goats, died of pneumonia, January 6.

C. C. Georgeson, in charge of the Alaska stations, has returned to Washington for

a few weeks.

A. V. Stubenrauch, of the California College of Agriculture and Experiment Sta-

tion, has resigned to accept a position as special agent in fruit transportation and
storage in the Bureau of Plant Industry of this Department. His appointment took

effect January 1.

Lyman J. Briggs, of the Bureau of Soils, was transferred at the beginning of the

year to the Bureau of Plant Industry, where he will serve as physicist in connection

with investigations in vegetable physiology.

Ernest H. Bessey, of the Bureau of Plant Industry, has been placed in charge of

the subtropical laboratory of the Bureau at Miami, Florida, vice P. H. Rolfs, who,

as previously noted, has become director of the Florida Experiment Station. The
laboratory will hereafter be run in close cooperation with the Florida Station.

Major D. Prain, director of the Botanical Garden at Calcutta, has been appointed

director of the Kew Gardens, succeeding Sir William Thiselton-Dyer, retired.

Burton E. Livingston, of the Bureau of Soils, has resigned to accept a position in

the Desert Laboratory of the Carnegie Institution, at Tucson, Arizona.

Samuel Fraser, assistant agronomist at the Cornell University and station, has been
appointed soil expert in the Bureau of Soils.
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The joint meeting of the State Teachers' Association and the State

Farmers' Institute at Berkeley, Cal., December 26 29, L905, was of

unusual interest to the friends of agricultural education. It was an

unusually large meeting, over seven thousand persons being present

at the various meetings of the sections. In this way representative

school officers, teachers, and farmers were enabled t<> conic into close

personal touch and to discuss educational problems from a variety of

standpoints.

The United States Government was represented by the Director of

this Office and the State government by the governor, superintendent

of public instruction, and other officials. Matters relatingto thegen-

eral interests of education throughout the country were presented by

Superintendent L. D. Harvey, of Wisconsin, and A. E. Win-hip.

editor of the Journal ofEducation, Boston. Most of the sessions were

held in buildings of the University of California, and President

Wheeler and a considerable number of members of the university

faculty took part in the meetings. Other universities and the normal

schools were also represented. The interests of various grades of

schools from the university down to the kindergarten were discussed.

Members of the legislature, city officials, editors, librarians, farmers,

and business men also participated.

It was. therefore, of unusual significance that at such a meeting the

claims of agricultural education to a place in the public school system

in secondary and elementary schools, as well as in the college, were

elaborately and earnestly presented and discussed by a considerable

number of speakers. More significant even was the general atmos

phere of sympathy with the idea that the industrial element must in

one form or another become a permanent and pervasive constituent of

our public school system.

This was impressively enforced by the earnest and thoughtful

address of Governor Pardee, in which unanswerable statistic- were

made to show that the children, and especially the boys, were in the

vast majority of cases leaving school at so early an age that tin 1 schools

were making little impression on their minds or characters; that there

was little in tin 1 school curricula to aid them in their life work, and
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that as a result of the present educational conditions very many of

the youth of the State at the best were becoming- inefficient industrial

workers or at the worst were drifting into criminal courses.

Thus it was made easier for other speakers to emphasize the

importance of the industrial element in education as a means both of

holding children longer in the schools and of training them for the

actual duties of life, And in the discussion of industrial education it

was made plain that in order to prepare the children of the country

for life on the farm and to interest them in the business of farming as

a life work, the atmosphere of the rural schools must be favorable to

country life, and the instruction in these schools must open the minds

of the children to the rational interest which may be connected with

farming, and to the aid which the farmer may get from the application

of science to his art.

Ample opportunity Avas given for the presentation of various phases

of the problem of agricultural education. The progress which bus

been made in different States and foreign countries in introducing

instruction in agriculture into the schools was also shown. That there

was great public interest in the question of agricultural education was

evidenced b}7 the relatively large attention which was given to this

feature of the meeting by the press throughout the State.

The importance of such a meeting at this juncture is relatively great,

because it gives the friends of agricultural education an opportunity

to reach the great body of school officers and teachers, whose support

must be enlisted before any scheme for agricultural instruction in the

public schools can be made effective in our educational system. It

helps, moreover, to give the general public some idea of what is

really involved in such instruction in the public schools and to remove
erroneous notions of the extent and character of the proposed

innovation.

The important fact was brought out that already some instruction in

agriculture and closely related subjects is being successfully given in

quite a number of schools in California, and an organization was formed
for the more definite formulation of school courses in this subject for

use in the public schools throughout the State,

The California meeting is an impressive evidence of the interest

which in many parts of the United States is now being manifested in

the wider diffusion of agricultural education. By bringing schoolmen
and farmers together to discuss this question the Californians took a

course well adapted to promote the cause of agricultural education,

and it is hoped that this line of effort may be repeated in the near

future in many States.

The decision to establish an institute of animal nutrition is the latest

step in the direction of specialization in agricultural investigation.
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This was determined upon at a recent meeting of the board of trustees

of the Pennsylvania State College, and will be put into effect at an

early date. A> an outgrowth of experiment station work the matter

is of unusual interest, and as indicating a determination to make the

investigation in this line an even greater feature at the Pennsylvania

Station it is matter for sincere congratulation.

The institute will correspond in organization and general character

to the institutes common at European universities. The action is in

effect the elevation of this important departmentof research toa posi

tion coordinate with that of the experiment station itself, and in a

sense independent of it. It will he conducted as a department of the

college and will he presided ovei by a separate director responsible

to the college authorities, hut will he affiliated with the station in

its work. The organization, therefore, is different from anything we
have had in the past.

Dr. II. P. Armsby, who has been since L888 director of the Penn-

sylvania Station, has been indicated as the director of the new institute.

As such he will he relieved of all duties relating to the general adminis-

tration of the experiment station, and will be left free to confine

himself to his special lines of research. Coming as it does at the

close of a long period of service, in which Doctor Armsby has displayed

high ability as a research worker in this field, this action of the hoard

is to be regarded as a marked compliment to him and a declaration of

confidence and appreciation. It is a decided promotion, carrying with

it greater freedom and opportunity, and is understood to he entirely

in accord with Doctor Armsby's tastes and wishes.

There would seem to he great opportunity for an institute of this

character. Its work will he of interest and value to all the stations

and to the science of animal nutrition. It will conduct investigations

which very few stations are in position to undertake on account of the

expense involved, the intricate apparatus and • equipment required,

and above all the indispensable special training. The work is not

Spectacular and not likely to appeal so strongly to men looking for

immediate practical ends. Support for it must come mainly from

investigators and others who appreciate its importance. It calls for a

patient investigator, who is a thorough scholar in disposition and

temperament, and is content to make haste slowly. In all these

respects Doctor Armsby will be recognized as preeminently qualified.

A point has been reached in the feeding studies where further knowl-

edge of the physiology of nutrition is indispensable if progress is to

he made in working out the laws which underlie practice. The more

superficial work has been done. The composition and digestibility of

all the principal feeding stuffs have been determined, as well as their

general effects when fed. The practical feeder has been overtaken

and his empirical rules largely mastered. But to build up a science of
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feeding requires a more thorough understanding of the fundamentals

of animal nutrition, the relations of supply to demand in animal

economy and between cause and effect.

There is a feeling that the limit of scientific advancement in feeding

Irv the ordinary methods of investigation has about been reached.

Many experimenters, realizing the weakness of their present position,

are making feeding work a less prominent feature than formerly. We
are ready for the more fundamental work, and the need of it is far

more widel}T felt than it was a few years ago. The real problems of

feeding and nutrition are felt to be very intricate, far too much so for

the experimenter without special training and equipment. They

demand the undivided attention of specialists, with a reasonable assur-

ance of continued support for a term of years.

Little advancement in scientific cheese making was made until the

nature of the changes, the causes operative, and the effect of condi-

tions on the development of these causes had been found out. Then

a sound, intelligent basis for action was at hand. The same applies

to the feeding question, although there the problem is even more

complex and individuality will always have to be taken into account.

With the sentiment which has developed in recent years there should

be abundant support for this higher research work in animal nutrition.

The problems presented are national ones in their breadth of interest

and importance, and hence the participation of the General Govern-

ment in carrying on the investigations seems particularly fitting and

desirable. Having devised and built in this countiy an apparatus

which is regarded as a model for this character of investigation, it is

greatly to be desired that opportunity be afforded for utilizing it to

the fullest extent and getting the most possible out of it.

From every point of view, therefore, the action of the Pennsylvania

board of trustees in setting this work off b}T itself and indicating a

policy of fostering it b}T liberal appropriations seems worthy of special

commendation. Investigation of this high order lends solidity to the

station work in animal husbandry, and by reflection affects the stand-

ing1 of the work as a whole.
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On the formation of ammonia from the elements, V. IIahkk and G. \ w
Oordt {Ztechr. Anorgan. Chem.

t M [1905), No. 4, /'/> - ; /'/ S78,figs. S; abs. in Chem.

Ztg., .".)
i 1905), No. /'<'. Repert. No. 12, p. 162).—The ammonia equilibrium al various

temperatures up to 1,020° C. was restudied. a

The ammonia content of a mixture of nitrogen, hydrogen, and ammonia in equi-

librium under a pressure of one temperature was found to be 98.51 per cenl at 27
(

'.. 8.72 per cent at :;l'7° C, 0.2] per cent at 627° ('., 0.024 per cent at 927 I '.. and

0.012 percent at 1,020° C. It is claimed that the reversible reaction Ca V : ; 1 1 ^
MCall.. N"a takes place readily at red heat in connection with the reaction N. 3H
•_'N 1

1
,. Calcium compounds of nitrogen assist in synthesis of ammonia at such high

temperatures as to make their use impracticable. Manganese may possibly proveof

value as a catalyser in such reactions, although the high temperatures required with

this Bubstance, as with calcium compounds, render its use of doubtful practicability.

The direct synthesis of ammonia, E. I*. Perman (Proc. Roy. Soc. [London], Ser.

A. :>: ( i9<>:,\ y No. .1 508, />/>. 167-174)-—This article records the results of attempts

to synthesize ammonia with a view to determining whether there is a state of equi-

librium between ammonia and its constituent elements at various temperatures

ranging as high as 1,100° ('. The experiments were conducted with carefully dried

and purified mixtures of nitrogen and hydrogen prepared
I
1) by decomposing ammo-

nia in red-hot iron tubes, and
| 2 i by mixing 1 volume of nitrogen obtained by heating

am moil i uni chlorid and so. hum nitrite and 3 volumes of hydrogen obtained by action

of potash solution on metallic aluminum.
'Idie Influence not only of different degrees of temperature hut also of the presence

of various catalyzing agents was studied. ( omparative studies of synthesis by explo-

sion and by electric discharges were also made.

The author concludes from the results obtained that ammonia can not he synthe-

sized by heat excepl under certain special conditions. He therefore regards the

decomposition of ammonia by heat as an irreversible reaction.

He shows that " ammonia may be synthesized in small quantities from its constituent

elements (a) by heating with many of the metals, (b) by exploding with oxygen,

['•) by Bparking. These are reversible reactions.

••It would appear that the synthesis of ammonia is effected only when the gases

are ionized: the ionization would lie brought about by sparking, or i>\ tin high tem-

perature of an explosion of hydrogen and oxygen. The immediate decomposition of

the ammonia formed would he prevented by its sudden cooling. The metals in the

presence of moisture also produce 'nascent' or ionized hydrogen.
" It does not appear that nitrids of the metals form an intermediate stage in the

formation of ammonia, for it was found that metals readily forming nitride,

magnesium, did not produce more ammonia than the others.

For account of previous studies see Ztschr. Anorgan. ("hem.. 4.".
| L905), \>. 111.
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"There is a close analogy between ozone and ammonia with regard to their

synthesis and decomposition; both are formed by sparking, and both are completely

decomposed by heat."

The author criticizes the attempt of Haber and van < >ordt, noted above, to fix the

dissociation constant of ammonia at different temperatures as based upon entirely

insufficient data.

On the formation of ammonia from the elements, F. Habek and G. van Ookdt

(Ztschr. Anorgan. Chan., 47 {1905), No. 1, pp. 4%-44).—This is a defense of the

authors' investigations on this subject against the criticism of Perman, noted above.

It is also pointed out that Perman' s article is not clear'as to the part played by vapor

of water in the synthesis of ammonia by heat.

The action of nitrogen on water vapor at high temperatures, O. F. Tower

{Jour. Amer. Chem. Soc, 27 {1905), Xo. 10, pp. 1209-1216).—Studies are reported of the

rate and extent to which nitrogen combines with the oxygen of water vapor at high

temperatures. The amounts of nitric acid which were formed in the experiments

reported were very small, and it is shown that theoretically only 0.33 per cent of a

gaseous mixture of 3 parts nitrogen and 1 part water vapor can be expected to be

converted into nitric oxid at a temperature of 2,000° C. and 1.5 per cent at a tem-

perature of 3,000° C.

The action of nitrogen on water vapor, O, F. Tower {Ber. Deut. Chem. Gesell.,

38 {1905), Xo. 12, pp. 2945-2952).—Noted above from another source.

Nitric acid from air, H. R. Carveth and C. L. Rand {Sibley Jour. Engin., 1905,

May; abs. in Engin. and Min. Jour., 80 {1905), No. 11, p. 485).—The authors review

the various processes which have been devised for the production of nitric acid by

electrical discharges througn air, and give a table showing the approximate yields

obtained by various experimenters as follows:

Nitric acid produced by different <lt<-iri<-<il methods.

Date. Experimenter.

Nitric
acid
pel-

kilo-

watt
hour.

Gra7ns.

1897. . Ravleigh 49.

1

1900. J McDougal and Howies (best vield) 33.8

1902. . Kowalski 55.

1903. . Muthmann and Hofer 70.

1897. . I
Crookes 74.

1902. . Bradlev and Lovejoy 83.

1904. . Birkeland and Evde 110.

It is thought that these results "indicate that commercial success may yet be

attained. The main improvements which may possibly have an advantageous influ-

ence on the yield of nitric acid by the electric flame are: («) A vessel so designed as

to produce the best hot-cold effect; {h) spark long drawn out; (c) low current and

rapid alternations; {d) increased pressure; (e) rapid passage of gases and the intro-

duction of the gases in the correct proportions; (/) temperature below 1,200° C."

It is considered probable, however, that indirect methods, such as the nitrid or

cyanid process, may be found to be more economical.

On the oxidation of the nitrogen of the air by means of electrical dis-

charges, F. vox Lepel {Ber. Dent. ('hem. Gesell., 38 {1905), No. 11, pp. 2524-2533,

figs. 2).—This is a continuation of previous investigations (E. S. R,, 15, p. 847) in

which the author describes apparatus and results obtained in experiments in which

the rate of oxidation was observed in case of electrodes rotating in opposite direc-

tions. The effect of previous warming of the air and of altering the form of the

apparatus was also studied.
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Oxidation of atmospheric nitrogen in the high tension arc, A Sta\ enh \<
.

i \

(Ber. Deut. Chem. Gesell., 88 (1905), No. 9, pp. 9171 9177; abs. in Jour. Chem. Soc.

[London], 88 i 1905), No. 514, H, p. 511 >. "Air was forced al known rates through

B cooled porcelain tube containing two iron electrodes; the tension was aboul 20,000

volts and the currenl 0.07 ampere, the discharge being a continuous greenish-yellow

flame. Large quantities of oxids of nitrogen were formed, the yield being a maxi-

mum when air was forced through al a velocity of 180 liters per hour. It is impossi-

ble to completely condense all the oxids of nitrogen formed in this manner even bj

means of liquid air."

The examination of cyanamid and applications of the method, R. l'ri.<.i n

(Oaz. Chim. Ttal, 85 (1905), U, pp. .v.v -282; abs. in Chem. Centbl., 1905, II. No. 14,

p. 1058). It is stated thai cyanamid reacts with silver nitrate in presence of

ammonia to form silver cyanamid and nitric acid, 1 cc. of hundredth-normal silver

solution corresponding to 0.00021 gm. cyanamid.

To the silver nitrate made slightly alkaline with ammonia add the cyanamid solu-

tion drop by drop with shaking and gentle warming. Filter after the solution has

cleared and wash the precipitate with weak ammonia, add 3 or 4 drops of iron alum

ami nitric arid to the lilt rate, and titrate with hundredth-normal rhodan-ammonium.

The method is applicable to commercial calcium cyanamid (lime nitrogen), the solu-

tion of the material to be tested being obtained by L2 hours' standing in the cold

and each cubic centimeter of hundredth-normal silver nitrate used, corresponding to

0.0004 gm. calcium cyanamid.

Expulsion of ammonium salts after precipitation in their presence, P. I \ \

nascii (Jour. Pratt. Chem., n. ser., 72 I 1905), No. 18, p. 88; abs. in .Inn,-. Chem. Soc.

[London], 88 (1905), No. 515, II, p. 611).— " Large quantities of ammonium chlorid

are expelled from solutions by evaporation with concentrated nitric acid containing

nitrous acid."

The true atomic weight of nitrogen, G. D. Hinkicus ( Compt. Rend. Acad. Sci.

[Paris], 14" (1905), No. ..'-',, pp. 1590, 1591).—Evidence is cited to show that the

atomic weigh! of nitrogen is exactly 14.

A revision of the atomic weight of potassium, E. II. Archibald
l
Proc. and

Trims. Roy. Soc Canada, .'. ser., 10
I 1904), s,r

- Til, pp> 47-58, fig. I). A series of

studies of the atomic weight of potassium based upon analysis of potassium chlorid

Is reported, the average results giving an atomic weighl for this element of 39.14.

On the determination of assimilable phosphoric acid in soil, A. S. Kin \-ui:\

{'/Jmr. Opuitn. Agron. (Russ. Jour. Expt. Landw.),6 (1905), No. 4, PP- 4S7-456). -

The author recommends \ per cent oxalic acid as a reagent for determining the

assimilahle phosphoric acid in soils and reports tests of the reagent OD Hi' sample- of

chernozem soil. In all cases the more fertile soils yielded the larger amount of

phosphoric acid soluble in the reagent. Soils treated with manure were also found

to contain more phosphoric acid soluble in the reagent than untreated soils.

—

I'. FIREMAN.

Action of phosphates on platinum when heated with it in the presence of

carbon, W. 1'.
1 1 1: \i>iu:\ I Proc. Colo. Sci. Soc, 8 (1905), pp. 95-49; abs.inJour. Aim,-.

Ukem. Soc, 97 1
1905 j, No. //, /.'< v., />. 615 |. -The deterioration of platinum crucibles

when repeatedly used for the ignition of ammonium-magnesium phosphate is

explained as due to the formation of platinum phosphid.

A study of various methods for the determination of aluminum in the ash

of plants, H. Pellet and C. Friboueg (.1////. Chim. Analyt., 10
I 1905), No. 10, pp.

;??<;-.;si |.- Tests of the methodsofCarnot, Lasne
I
E.8. R.,7,p.915),and Sainte-Claire-

Deville, as modified by L'H6te, are reported. Asa result of these tests the author

prefers the method of Carnot, although he considers that of Lasne equally g 1 hut

somewhat longer.



528 EXPERIMENT STATION RECORD.

A method for the determination of carbonates in soils, A. Amos (Jour. Agr.

Sri., 1 (1905), Xo. 3, pp. 322-326, fig. 1).—The author reports the successful use on

soils containing very small amounts of calcium carbonate of a form of Brown and

Escombe's modification of Hart's method. This is based on absorption of the carl k m
dioxid driven off from the soil sample (by boiling with hydrochloric acid) in a 4

per cent solution of sodium hydroxid in a Reiset absorption apparatus, and double

titration, first with phenolphthalein and then with methyl orange as indicator, of

the mixed solution of sodium hydroxid and sodium carbonate obtained.

Contribution to chemical methods of water examination, A. Bomer (Ztschr.

Untermch. Nahr. u. Genussmtl., 10 (1905), pp. 129-143; abs. in Chem. Centbl., 1905, II,

Xo. 10, pp. 788, 789).—This article discusses the results of examinations of various

samples of water from moors, wells, and springs, especially with reference to their

suitability to domestic and industrial purposes.

Some points about water analysis, C. D. Howard (X. H. Sanit. Bui., 2 (1905),

Xo. 9, pp. 145-148).—A brief discussion of the value of analysis for judging of the

sanitary condition of waters and of the sources and means of prevention of contam-

ination of the water supply.

A modification of Winkler's method of determining" oxygen in water, H.

Noll (Ztschr. Angew. Chem., 18 (1905), Xo. 45, pp. 1767, 1768).—The essential feature

of the modification is the reversal of the order of addition of manganous chlorid and

potassium iodid, the addition of the iodid following that of the chlorid in the Noll

modification instead of preceding, as in AVinkler's original method. It is claimed

that in this way more accurate results are obtained.

Note on the report of the work of the international committee for the

analysis of commercial fertilizers and feeding- stuffs to the Fifth Interna-

tional Congress of Applied Chemistry at Berlin, 1903, T. B. Wood (Jour.

Agr. ScL, 1 (1905), Xo. 3, pp. 366-373).—The history of the work of this committee is

briefly outlined and the recommendations which were presented and unanimously

accepted at the Berlin congress are given.

Chemical analysis of feeding stuffs and its relation to feeding experi-

ments, V. Storch (Ber. K. Vet. og Landbohojskoles Lab. Landokonom. Fors'dg

[Copenhagen], 58 (1905), pp. 180, charts 8)

.

—The author gives an historical sketch

of the development of the analysis of feeding stuffs and the various methods by which

attempts have been made since Thaer's time to determine feeding value. He also

presents a critique of the so-called Weende methods of analysis, and explains in de-

tail the methods employed in the analysis of feeding stuffs by the chemical depart-

ment of the Copenhagen Experiment Station.

The faults of the conventional methods of determining nitrogenous components,

cellulose (crude fiber), and nitrogen-free extract are discussed at length and availa-

ble data summarized. The author recommends that albuminoid nitrogen be deter-

mined instead of total nitrogen. Since the variations in the nitrogen content of the

various nonalbuminoid components in plants and feeding stuffs are so great as to

preclude the adoption of any single conversion factor, he advocates doing away with

the factor 6.25 for conversion of albuminoid nitrogen to albuminoids, and, on the

basis of the results of the investigations of Ritthausen, Chittenden, and Osborne,

suggests that the factors 6.0, 5.7, and 5.5 be adopted for substances of different origin,

as follows : For corn, oats, buckwheat, white beans, soja beans, rape seed cakes, pota-

toes, mangolds, hay and straw, the factor 6.0. For wheat, rye, barley, wheat bran,

rye bran, peas, horse beans, vetches, sesame cake, and candlenut cake, the factor

5.7; and for peanut cake, cottonseed cake, sunflower seed cake, linseed cake, hemp-

seed cake, almond cake, cocoanut cake, and Brazil nut cake, the factor 5.5.

The various methods proposed for the determination of cellulose (crude fiber) are

considered at length, comparative results being given. According to the author, no

satisfactory method for determining this constituent is available as yet and he rec-
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omraende thai it be determined by difference. Tin' fad is recognized that the

errors introduced in the proposed methods of determining protein and cellulose

affecl the figures for nitrogen-free extract, as well as the calculated nutritive ratios.

In general the author recommends thai the following components of feeding stuffs

be determined, viz, fat, albuminoids, sugar, starch, pentosans, ash, and water, with

cellulose and other nondeterminable substances grouped by difference. This scheme

of analysis has been in use in the chemical departmenl of the Copenhagen station

during recenl years. A number of analyses made by the proposed methods are

given. The bearing of these methods of analysis on digestion coefficients is dis-

cussed.—f. W. WOLL.

Methods of estimating fat, < i. Rosenfeld {Centbl. Inn. Med., 1905, No. I i; abs.

in Biochem. Centbl. , 8 [1905), No. ?S, pp. 789, 740).—The author concludes, from a

study of different methods, that twice boiling with alcohol for a quarter of an hour

and extracting <i hours with chloroform is the mosl satisfactory method of estimating

fat. both as regards the quantity extracted and its freedom from nitrogen.

The determination of fat and water in butter by the Gerber method, A.

Hesse {Mttchw. Zentbl, l {1905), No. 10, pp. 488-444)—The Gerber methods for the

rapid determination of fat and water in butter were tested and found, according to

the author, to he unsuitable for both control work and purposes of investigation.

Tests of Sichler's "sin-acid" butyrometry, Lotterhos [Ztschr. Untersuch.

Nahr. u. Genussmtl.., 10 {1905), Xo. 10, pp. 596-599).—Comparative determinations

by the Sichler and gravimetric methods were made on milk, skim milk, buttermilk,

curdled milk, milk preserved with potassium bichromate, formaldehyde, and copper

sulphate, and .ream. The author concludes that the Sichler nonacid method in its

present form is <>f equal value to the Gerber acid method.

The determination of the fat content of butter by the method of Gottlieb,

A. Burb {Ztschr. Untersuch. Nahr. u. Genussmtl., 10 {190.5), No. 5, pp. 286-290).—The

author considers the Gottlieb method of determining fat in milk applicable, with

more or less modifications, to all forms of dairy products.

On the examination of curdled milk, vox Wissell {MUchw. Zentbl., I {1905),

No. 9, pp. 401-417).—Determinations of fat, total solids, and specific gravity were made

on sweet and curdled milk witli and without previous treatment with ammonia.

The results for fat by the gravimetric method and the methods of Gottlieb and

I rerber showed practically no influence due to the souring of the milk or the addi-

tion of ammonia. Curdled milk rendered fluid by theaddition of ammonia showed,

however, too low a percentage of total solids and too high a specific gravity. It is

believed that these determinations may be corrected by adding 0.44 to the former

and deducting 0.001 from the latter.

Contribution to the knowledge of sesame oil, II. Sprinkmeyee and II. Wag-
xkk {Ztschr. Untersuch. Nahr. u. Genussmtl., 10 {1905). No. >;, pp. 847-858). --Analy-

ses were made of samples of sesame oil from India, the Levant, and Africa. No

marked differences in chemical or physical properties were observed in the case oi

Unples from the first two sources. The African oil showed higher iodinand refrac-

fcometer numbers. A modification of the Baudouin test for the detection of sesame

oil in butter is described.

The g-uaiac reaction of milk, A. A.RNOST {Ztschr. Untersuch. Nahr. u. Genussmtl.,

10 {1905), No. 9, pp. 588-540).—The results of the author's investigations confirm

those of Neumann-Wender ami of Liebermann that the guaiac solution used in dis-

tinguishing raw from cooked milk becomes active after exposure to light and air. and

also the observation of Zink that the acetone solution gives a reaction even in a fresh

condition.

The use of fermentation methods in the laboratory; a contribution to the

study of starch sirups, vox Raumeb | Ztschr. Untersuch. Nahr. ». Gi nu&mti., '> {1905),

17541—.No. 6—06 2
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No. 12, pp. 705-726).—Different commercial yeasts and pure cultures were studied

with special reference to the examination of sirups. In the author's opinion, since

pure cultures can not always be obtained in all laboratories, beer yeast may be used

and will give satisfactory results in the estimation of dextrin. When it is desirable

to determine maltose in addition to glucose and dextrin, wine yeast may be used.

A new indirect method of determining- aldehyde in lemon oil, E. Berte

(Chem. Ztg., 29 (1905), Xo. 60, pp. 805, 806).—The method depends upon the differ-

ences noted with the polariscope in liquid lemon oil before and after it has been acted

upon by potassium bisulphite, as in the method previously described by Berte and

Soldaini."

The estimation of the fusel oil of alcoholic liquors, E. Beckmann (Ztschr.

fyitersuch. Nahr. u. Genussmtl, 10 (1905), No. 1-2, pp. 143-152) .—Improved methods

of estimating fusel oil are described.

Contribution to our knowledge of the action of pepsin, with special refer-

ence to its quantitative estimation, P. W. Cobb (Amer. Jour. Physiol, 13(1905),

No. 5, pp. 448-46-1, jitf*. 3).—A study of the comparative merits of different methods

for the quantitative estimation of pepsin is reported. Some of the conclusions which

were drawn follow:

"Making all due allowances for errors due to the [Metts] method itself, pepsin

solutions capable of digesting 4 mm. or over in 24 hours give results far below

those anticipated by the rule of square roots from the amount of pepsin present. No
calculation can be made in any case as to the absolute or relative pepsin values until

the question of inhibition is eliminated. Commercial pepsin sometimes contains con-

siderable amounts of inhibitory substance, evident in solutions of -fa per cent strength.

And in regard to the albumin-froth method of Bettman and Schroeder: Results

obtained by it can not be justifiably expressed in figures indicative of pepsin-concen-

tration, but only by such expressions as 'strong,' 'very strong,' 'moderate,' etc."

The estimation of boric acid, W. VAUBELand E. Bartelt ( Chem. Ztg., 29(1905),

Xo. 46, pp. 629, 630).—The detection of boric acid with curcuma paper and its esti-

mation by the Jorgensen titration method are discussed on the basis of personal

experience.

Among other precautions the authors note that the Jorgensen method does not give

satisfactory results when phosphoric acid is present and that sulphurous acid must
be removed before the method can be applied. Any strong acid other than boric

should be neutralized, and when this is done methyl orange may be used as an
indicator.

Modification of Hehner's test for formaldehyde, A B. Lyons (Pharm. Jour,

[London], 75 (1905), p. 443; abs. in Jour. Soc. Chem. Indus., 24 (1905), Xo. 20,

p. 1086).—In using Hehner's test for the detection of formaldehyde in other solutions

than milk, the author recommends the addition of beef peptone instead of milk and
states that this test is capable of detecting 1 part of formaldehyde in 4,000,000.

Strychnin tannate and its use in the analysis of tanning materials, S. R.

Trotman and J. E. Hackford (Jour. Soc. Chem. Indus., 24 (1905), Xo. 21, pp. 1096-

1100, fig. 1).—Objections to the hide powder method and the collin method of

Parker and Payne for tanning materials are pointed out, and a method based upon
the precipitation of tannic acid with strychnin sulphate is described.

The use of the electric current in quantitative determinations in food
analysis, G. Rupp (Ztschr. Untersuch, Nahr. u. Genussmtl., 10(1905), No. 1-2, pp.
37-41).—A paper with discussion presented before the meeting of German Food
Chemists in Dresden, 1905. The method proposed depends upon the resistance of

different liquids to the passage of an electric current,

"Chem. and Drug., 1903, Sept.
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Outlines of physiological chemistry, S. P. Beebee and B II Bi cton Vew

Yorkand London: Tfa tfacmUlan Co., 1904, pp. VIII 195, figs. 8, dgtns. I). Theo-

retical questions connected with physiological chemistry are discussed in this volume,

Bpecial attention being paid to chemical formulas and reactions. Some of the chap-

ters deal with the following topics: Theory of solution-, ionization; chemistrj of

carbon compounds, cyclic compounds, proteids, enzyins, and disease and immunity.

Studies and observations of agricultural chemical experiment stations in

continental Europe, II. <i. Soderbaum
I
Meddel. K. Landtbr. Styr. [Stockholm'],

t905, No. tOU, pp. 52).—The observations refer to the following Btations visited by

the author: Berlin, Halle, Leipsic, Mockern, Dresden, Pommritz, Prague, Vienna,

Kronenburg, Leopoldskron, Munich, Elohenheim, Nancy, Paris, Gembloux, Wagen-
Lngen, Groningen, Bremen, Kiel, and Copenhagen.

METEOROLOGY- WATER.

Report of Interstate Astronomical and Meteorological Conference, Ade-
laide, May, 1905 {Adelaide: C. E. Bristow, 1905; rev. in Natun [London], 73 i 1905),

No. 1879, p. 8). This report, prepared in view of the possible reorganization of the

astronomical and meteorological Bervice under the federal government of Australia,

describes briefly present arrangements for such work in the several colonies of the

commonwealth.
It also outlines a plan for future observations, based upon "the idea of the estab-

lishment of a central federal institution for theoretical and scientific meteorology,

'where the observations for the whole of Australia should be collected, discussed,

and published, and where all the higher problems of meteorological science may be

investigated ; bul such institution should have nothing to do with the daily weather

service and issue of forecasts.' Duties connected with the latter services, according

to the scheme, are t«> lie entrusted to an official in each state.'"

Report on the climate and weather of Baltimore and vicinity, < >. L. 1 vssig

Ofd. Weather Serv. Spec. Pub., .' {1905), pt. lb, pp. 145-810, ph. 12, figs. 47).—This is

a second section of the report on this subjeel i E. S. K.. L6, p. 1058) and completes

the part dealing with climate. The second part of the report is to deal with the

weather of Baltimore and its vicinity.

Data based on observations by the ('. S. Weather Bureau and U. S. Army Medical

Department on humidity, precipitation, sunshine and cloudiness, winds, and elec-

trical phenomena are summarized. Diurnal, annual, and irregular variations are

considered. The general character of the season is shown graphically by a series of

diagrams, "in which eight selected factors, expressed as departures from the normal

climatic conditions at Baltimore, are presented for each seasonand year from 1871 to

B04." A brief account is given of the instrumental equipment and the history of

bservations of the Maryland Weather Service.

The mean precipitation for 1871 -1903 was 13.34 in., the heaviest monthly rainfall

Ring in .Inly and August i 4.66 and 4.20 in., respectively) and the lowest in < October

and November (2.99 in. |. The average number of rainy days was L31. The heaviest

rainfall occurs in spring and summer, the lightest in fall and winter.

Meteorology [of Tunis], winter of 1904-5, <i. Ginestous Bul. Dir. Agr. et

Com. [Tunis], ''
i 1905), No. 85, />/>. 804 S15). A summary of observations on pres-

sure, temperature, rainfall, evaporation, humidity, etc., at a Large number of Btations

in different parts of Tunis.

On the cyclonic distribution of rainfall, J. A. Qdden I
Augustana Libr. Pubs.,

WO. -/, /'/'• /. figs. I" |.—A series of observations on the occurrence of precipitation or

cloudiness at Davenport, Iowa, with reference to the position of the center of the

cyclonic area at the time of the observations is recorded and discussed, and results

are platted on charts.
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It was found that precipitation was most frequent at this point when it was to the

west of the central low and most infrequent when it was to the southeast of the

center. "From this distribution of precipitation it is evident that if forecasts were

made on the supposition that precipitation is greatest on the southeast side of the

central low, a large percentage of the predictions would announce the stormy weather

ahead of time. For it would often happen that the center of the low would have to

move east some two or three hundred miles before it would bring up that tract,

where rains and snow are actually most frequent."

A similar study of data for other regions of the United States (the southwest

plains, the Northwest, the upper Missouri valley, and Detroit and Buffalo) shows

"clearly that the area of the greatest rain and snowfall is not in the same position

with regard to the centers of low areas in different climatic regions. In every cast-

it is eccentric and lies to the west, northwest, north or northeast, in the cases studied,

but in no instance to the southeast."

The influence of eclipses on the movement of the atmosphere, W. de Fon-

vielle and P. Borde (Compt. Rend. Acad. Sci. [Paris'], 140 (1905), Xo. 13, pp. 901,

902).—Discusses Clayton's work on this subject published in Memoirs of Harvard

College, Vol. XLIIL
The pioneer forecasters of hurricanes, W. M. Drum (Havana, Cuba: Observer

tori/ of BeUn, 1905, pp. 29).—A brief review of the meteorological work of the

Observatory of Belen in Havana, especially with reference to the forecasting of hur-

ricanes in which, it is claimed, this institution was the pioneer.

Lunar influences, C. Flammariox (Bui. Mens. Off. Renseig. Agr. [Paris], 4 (1905),

No. 8, pp. 948-950).—The results with peas, beans, beets, carrots, leeks, onions, pota-

toes, and other vegetables planted in different phases of the moon were inconclusive as

to the influence of lunar radiation on vegetation. The observations are to be con-

tinued through a series of years.

On the influence of climatic factors on the development of plants, V. Ivanov

(Zhur. Opuitn. Agron. [Russ. Jour. Expt. Landw.], 6 (1905), Xo. 1, pp. 11-23).—The
author points out that in interpreting the results of their studies on the influence of

any climatic factor (light, heat, or humidity) on the yield, investigators as a rule

base their conclusions on a comparison of the curves of the changes of the factor

under consideration with the curves of the changes in yields, the remaining factors

being ignored. Such a method can hardly be considered as scientific and does not

give positive results.

The author describes a method which, in his opinion, is more reliable. This is

based upon a consideration of observations on all climatic factors—mean tempera-

ture, precipitation, humidity of the air, soil moisture, hours of sunshine, etc.—dur-

ing a number of years, compared with the total yields for the same period, as well

as the increase in weight of the plants during certain intervals of time. It is also of

importance to knowr the normal rates of increase of weight of plants at different

stages of growth under controlled conditions as determined in laboratory experi-

ments. P. FIREMAN.

Investigations on the chemical composition of atmospheric precipitation

as dependent upon meteorological factors, A. Posxjakow {Zhur. Opuitn. Agron.

[Russ. Jour. Expt. Landw.], 5 (1904), Xo. 6, pp. 740-788; abs. in Centbl. Agr. Chun..

34 (1905), Xo. 5, pp. 289, 290).—Systematic studies of the chemical composition

(nitrous acid, nitric acid, ammonia, and sodium chlorid) of atmospheric precipitation,

made at the magnetic-meteorological observatory of the University of Odessa during

the period from April 1 to December 31, 1903, are reported.

The investigations included also studies of the influence of the direction and

velocity of the wind on the frequency, amount, and composition of the rain, snow,

dew, frost, etc. Dews were most frequent preceding a rainy period, but the heaviest

dews followed such periods. The larger proportion of the dews occurred when the
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. velocity of the wind was from 1 to 5 meters per second, although the heaviest dew
was observed when tin- velocity of the wind was from 5 to 6 meters per second. The
average chlorin content of the precipitation was L7.9 mg. per liter, of ammonia 0.9

mg. per liter, nitric acid 0.8 mg. per liter.

The contenl of nitric acid as well as ammonia declined as the length of the rainy

period increased. Thunderstorms exerted no influence on the composition of the

precipitation. The ammonia contenl was higher after periods of drought. Precipi-

tation which occurred during a sea wind contained tin- smallest amounts of ammonia
and nitric acid; thai which occurred during a wind from the direction of the town
contained the largest amounts. The highest ammonia content was observed with a

wind velocity of 46 meters per second; the maximum nitric acid content with a

velocity of ''> to 5 meters per second.

I»e\\. frost, etc., contained nearly L'.l times as much ammonia, a correspondingly

smaller amount of nitric acid, and a relatively Jarger amount of chlorin than rain.

snow, etc. 'Id icy also almost always contained some nitrons acid. The variation- in

the ammonia content of dew, frost, etc.. depending upon the direction of the wind,

were similar in character to those observed in case of rain. snow. etc. and as in tin-

case of the latter, the composition of the dew , frost, etc.. was n< it affected by thunder-

Storms. An increase in the velocity of the wind during precipitation resulted in a

lowering of the ammonia content.

It is estimated that during the whole period of observation the precipitation carried

down to the soil L.22 lbs. of combined nitrogen per acre. The precipitation richest

in nitrogen occurred during the wannest months, July and August.

The amounts of nitrogen as ammonia and as nitric acid, and of chlorin

in the rainwater collected at Rothamsted, N. II. J. Mii.i.kk {Jour. Agr. Sci., /

(
luor, . No. •-'. /'/-. 280 SOS).—This is a detailed summary and discussion of data relat-

ing to this subject, which have heen more briefly reported elsewhere
I
E. S. h.. 16,

p. 856). In addition to the full tabulated data, a bibliography of 125 references to

Literature relating to the composition of atmospheric precipitations is given.

Nitrous acid in sea water, E. Bodtkeb | ( 'hem. Ztg.
}
29

1
1905 I, No. 73, p.

Determinations by means of the batterer iodin-zinc-starch solution or ( rreiss's reagent

Bhowed 0.002 to 0.01 nig. of nitrous acid
| Nj03 ) per liter of sea water taken at Drobak

Biological Station on Christiania Fiord. This is about as much as the author found

in rain water and makes it questionable whether nitrous acid generally plays any

part in the nitrogen absorption of sea plants.

Neolithic dew ponds and cattle ways, A. J. and (i. Hibbakd {New York: l>.

Van Nostrand Co., 1905, pp. XII 70, figs. 25).—This hook is interesting as showing

how a primitive people solved the problem of securing a water supply in their hill

settlements where springs and streams were not available. The thermodynamics of

the dew ponds, which condensed and collected the moisture of the air, is explained.

Recent progress in matters of water supply and sewage disposal, <J. \V.

Fuller {Jour. Amer. Med. Assoc., 45 {1905), No. 15, />/<. 1059-1065).—A paperread in

the section on hygiene and sanitary science of the American Medical Association, at

the fifty-sixth annual session, July. 1905, discussing the use of copper sulphate for

purification of water supplies and reviewing progress in purification of water by sed-

imentation, filtration, etc., in water-supply control, and in disposal of sewage (by

dilution, filtration, ami septic treatment). The sewage pollution of oyster- and

other shellfish is also referred to.

A contribution to the study of the purification of waste waters of towns

and of industries, A. Calmettb, E. Boullangeb, and E. Roi ints (.!/</<. last. Pas-

teur, 19 {1905), No. //, /r . 529-540).—The methods used and results obtained in a

series of studies of the rate of destruction of the organic impurities of sewage hy

anaerobic fermentation in septic tanks are repotted.
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It was found thai about half of the carbon of the sewage disappeared during 14

days, part in form of gas and part deposited in insoluble form. During the same
period about 64 per cent of the organic nitrogen disappeared, but the amount of

ammoniacal nitrogen increased, the total loss of nitrogen being about 8 per cent. A
study of the relative rate of decomposition of the solid matter of the sewage in cov-

ered and uncovered tanks showed very slight differences as regards the efficiency of

aerobic and anaerobic fermentation in dissolving the solid matter.

SOILS FERTILIZERS.

The gist of four years' soil investigation in the Illinois wheat belt, C. G.

Hopkins, J. H. Pettit, and J. E. Readhimer (Illinois Sta. Circ. 99, pp. 4).—
The sources of supply of nitrogen, potassium, and phosphorus for wheat crops grown
on the soils of this region are described, and the results of 4 years' experiments with

different fertilizers, showing a profit only in case of applications of commercial phos-

phates, are briefly summarized.

The gist of four years' soil investigation in the Illinois corn belt, C. G.

Hopkins, J. H. Pettit, and J. E. Readhimer (Illinois Sta. circ 100, pp. 4).—The
sources of supply of nitrogen, potassium, and phosphorus for corn crops grown on

the soils of this region are described, and the results of 4 years' experiments with

different fertilizers, showing a profit only in case of applications of commercial phos-

phates, are briefly summarized.

Contribution to the solution of the question of the water content of the

soil and the water requirements of plants, C. von Seelhorst and Muther (lour.

Landw., 53 (1905), No. 3, pp. 239-259).—This is an account of a continuation during

1904 of similar work carried on in previous years (E. S. R., 16, p. 856) and records

results of observations on soils under oats, clover, and bare fallow in large cylinders

(\\ cubic meters contents) sunk in a trench and so arranged that they can be

weighed at regular intervals. In case of the oats the surface soil of one cylinder was

kept stirred between the rows, while that of a second cylinder was compressed by

rolling.

A detailed record is given of the rainfall, the hours of sunshine, and temperature

of the air and soil, as well as of the changes in weight of the cylinders. The total rain-

fall during the period of growth of the oats was 109.8 mm. Of this, all wras evaporated

except 20.8 mm. in the case of the cultivated soil and 30.4 mm. in the case of the

rolled soil. Of the 67.9 mm. of rainfall received by the clover up to the time of the

first cutting, 47.2 mm. was evaporated.

The water requirements of both oats and clover were very much in excess of that

supplied by rainfall during the growing season, hence the water supply of the soil

derived from previous winter rains was drawn on. In case of oats grown on cultivated

soil, 1 gm. of dry matter required 256.7 gm. of water, on rolled soil 270.2 gm. While

the absolute amount of water required in case of oats grown on rolled soil was smaller

than that of oats grown on cultivated soil, the relative amount was larger, due to the

smaller yield on the rolled soil.

This lower yield on rolled soil is ascribed to poorer aeration, resulting in slower

transformation of plant food and interference with root transpiration and not to lack

of water. One gram of dry matter in the first cutting of clover required 423 gm. of

water, in the second cutting 1,124 gm. There was very little drainage water in case

of the cropped soils, and the loss of nitrogen in this way was very small, 6 kg. per

hectare
I

-"").34 lbs. per acre) under oats and 11.8 kg. per hectare (10.51 lbs. per acre)

under clover. The amount of drainage water from the bare soil was much larger and

the loss of nitrogen in this way was 60 kg. per hectare (53.44 lbs. per acre).

The hygroscopic capacity of soils, C. M. Luxmoore (Jour. Agr. Sci., 1 (1905),

No. ?, pp. 304-321).—This article reports laboratory studies of the capacity of soils to
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retain moisture in equilibrium with the atmosphere a- influenced l>> proportion and
character of organic material, relative proportions of mineral particles of differenl

Bizes, chemical and physical nature of mineral constituents, and temperature and
humidity of the atmosphere. The studies were made with fine earth passing a sieve

w it h meshes 3 nun. in diameter.

A mathematical exposition is given of the bearing of the analytical data on the firsl

three factors named, and two series of experiments are reported. In the firsl of these

"a number of small weighing bottles were prepared, containing respectively a gram
each of five different soils and of their Bix fractions. These were pul under a bell-

jar, together with a dish which contained during mosl of the experiments a solution

of calcium chlorid of which the concentration was determined when the bottles were

removed for weighing; at the conclusion of the series the dish was filled with granu-

lar calcium chlorid in order to obtain the weight of the samples in equilibrium with

a dry atmosphere. The water lost at 95° and the loss on ignition were also found,

but all results air calculated t,, tin- weighl of the material dried in this manner in

the cold."

In order to overcome irregularities in individual figures observed in the first series,

"the second series of experiments was extended over a greater number of observa-

tions, and more duplicates were used. The standard weights attained in a cold, dry

atmosphere were determined eight times, five times over granular calcium chlorid,

and three times over fused caustic potash, and the results obtained were in most

cases in satisfactory agreement."

The more important conclusions reached are that "the organic substance not only

has a powerful direct influence in attracting moisture, but it also acts indirectly, so

that t lie joint effect of the organic snhstan.ee and the surface of the mineral particles is

not merely an additive property. The organic material probably serves to keep the

finer grades of mineral matter apart and free to exercise surface attraction far more
effectually than the coarser mineral particles are able to do. It appears that the

organic substance in different fractions ha- not always the same hygroscopic power.

. . . Mineral particle- of the same size in different soils have not identical

hygroscopic power. . . . The finest grade particle-, especially the clay fraction,

show specially high attraction for water in atmospheres of extreme moistness. . . .

••
It follows from the foregoing that the attraction of mineral particles for moisture

can not he strictly expressed as simply proportional to their surface, and it is readily

-een that many apparent irregularities in the tables are due to the causes [noted

above]. But within certain limits as to moisture in the atmosphere, and in spite of

the disturbing influence of other factors such as the varying attraction of the organic

material, its indirect action, and the special hygroscopic action of iron oxid and per-

haps other soluble minerals, there is a regularity in what is here called the moisture

multiple, so that it tends to assume a value inversely proportional to the diameter

raised to the two-thirds power. . . .

"
It appears as if the use of the two-thirds power ratio was most suitable for the

majority of cases, but in the case of the finest particles in a very moist atmosphere
the increase in moisture gained proceeds at a far higher rate."

The moisture of the soil in the climate of Tunis, F. I'.n.i i and Tournieroux
[Bui Dir. Agr. et Com. [Tunis], 9 {1905), No. SS, pp. ?86 SOS, fig. 1, chart n.—\
large number of determinations of moisture in cultivated and uncultivated .-oil and

during different seasons i rainy and dry i of the year ended June 30, L904, are sum-

marized.

[n the soils studied the moisture varied from 1 to 20 per cent, [n soil which had

been dug up to a depth of 0. If) meter
I 5.91 in. i the moisture varied from 8 t<> 20 pet-

cent, in soil which had been cultivated after removal of the crop of wheat the varia-

tion was from 5 to 15 percent, and in uncultivated soil 5 to 18 per cent. The improve-

ment of the capacity of the soil for storing and retaining water by digging was quite
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marked. On the other hand, light cultivation of the surface soil appeared to hasten

drying out. The evaporation from the uncultivated soil was about the same as from

that lightly cultivated, but it showed the advantage of absorbing more water in

winter.

Oxidation in soils and its connection with fertility, E. J. Russell {Jour.

Agr. Sci., 1 (1905), No. 3, pp. 261-279, Jigs. 2).—Previous studies by Deherain,

Demoussy, and Wollny on oxidation in soils have been based on measurements of

the carbon dioxid produced by soil kept at constant temperature in a given volume

of air. The author reports studies based upon measurements of the actual oxygen

absorbed.

The apparatus used consisted of "a flask of about 100 cc. capacity with two tubes

sealed into its neck. One of these (A, fig. 1) is bent at right angles and terminates

in a bulb B; higher up is the narrower one, C, of about

4 mm. diameter, also bent at right angles, but open at the

end. A weighed quantity of the air-dried soil is intro-

duced into the flask, a definite amount of water is added,

and the neck of the flask is either sealed up or closed

with a very well-fitting rubber cork. Potash solution

(1 KOH : 2H 20) is run into B by the little side tube D,

which is then sealed, and the end of C is dipped under

mercury, thus converting it into a gage. The apparatus

is now placed in a water-bath at constant temperature,

oxygen is absorbed, and doubtless a complex reaction takes

place, but the only gas likely to be set free from ordinary

soils is carbon dioxid, and this is so rapidly absorbed by
the potash that at any given moment the quantity present

in the first state is negligible.

"The absorption of oxygen is indicated by the rise of

mercury in C, and from a measurement of the height of

the column above the surface the amount of oxygen

taken up is readily found. A cathetometer and milli-

meter scale are used for this purpose."

By this means the author studied the relation of various factors, such as quantity

of soil, moisture content, lime and calcium carbonate content, horizon of soil (surface

soil or subsoil), sterilization, and age of samples to oxidation. The rate of oxidation

in a number of soils of known but varying fertility was also investigated.

The significance of the results is somewhat fully discussed and the following con-

clusions are drawn:

"(1) The rate at which oxygen is absorbed by a soil can be easily and accurately

measured by the method here described.
u
(2) The rate increases with the temperature, the amount of water (up to a cer-

tain point), and the amount of calcium carbonate, and is favored by the conditions

obtaining in the surface soil as opposed to those in the subsoil.

"
(3 ) These are also the conditions favoring fertility. It is found that with different

soils of the same type the rate of oxidation varies in the same way as the fertility,

and may be used to measure it. Pasture soils are at present excluded, however.

"(4) It is suggested that the oxygen absorbed measures the total action of the

micro-organisms, which, by producing enzyms and in other ways, hasten decompo-

sition in the soil. Plant food is thus produced, and the general conditions are ren-

dered more favorable for plant life. Ceteris paribus, the more rapid these changes

the more productive the soil will be."

On the fixation of ammoniacal nitrogen by zeolites in the soil, T. Pfeiffer

and A. Einecke {Mitt. Landw. Inst. Breslau, 3 (1905), No. 2, pp. 299-310).—Experi-

ments were made with barley grown in glass vessels holding about 4,000 gin. of sand to

Fig. 1.—Apparatus for meas-

uring the oxidation of soils.
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which was added LOO to 300 gm. of a zeolite prepared by mixing cement, fine-ground

silica, and ocher, allow ing the mixture t<> harden under water, grinding to a fine pow-

der, and extracting with calcium chlorid and sodium chlorid solutions and water.

The material thus obtained is designated a potassium-sodium-calcium zeolite

perphosphate and ammonium sulphate were also applied. Data showing the balance

of nitrogen in soil, fertilizers, and crops are reported, for soils receiving zeolite and

those H"t so treated. The results indicate thai the fixation of nitrogen by the zeolites

was greater than the loss of ammonia due to the addition of calcium carbonate.

A new apparatus for the determination of ammonia absorption by soils,

Wohltmann and P. Schneideb [Chem. Ztg.
}

."> [1905), No. 60, pp. 810, 811; aba. m
Chem. Centbl., 1905, II, No. 8, p. 650).—A graduated tube surrounded with a cooling

mantle is filled with mercury, the mercury is partly replaced by dry ai nia

cooled t<> 15° ('., ami a pellet of the soil is introduced into the tube through the

mercury at the bottom of the tube. The absorption of ammonia is measured by the

change in height of the mercury in the tube. The apparatus used is a modification

of that devised by Hilgard for similar purposes.

The direct solution of the silicates of the soil and the experiments of Dau-
bree, L. Cayeux ( Compt. Rend. Acad. Sci. [ Paris], r,i

| 1905 I, No. 11, pp. 509,

The contention of Delage and Lagatu
I
E. 8. k.. 17, p. 226) that tin- mineral constit-

uents of the soil—feldspars, etc.—are directly dissolved and so made available \>>

plant- and are not decomposed is refuted, as is the claim that the work of Daubree "

supports such a conclusion.

Agricultural charts, .1. Gbaftiatj [Ann. Gembloux, /•< (1905), Nos. 1 />{>. 11-18;

.'./>/' 57-68; 4}
!>}> 196-204; •'- /'/'• '• ,)- '''>'>).—A discussion of the nature and value

of such charts.

Soil fertility, J. B. Dandkno {Pop. No. Mo., 61 | 1905), No. 7, pp. 622-625).—-In

this article various factors of soil fertility are discussed and an attempt is made to

show that soil fertility "is not so much a chemical as it is a physical, bacteriological,

and ecological problem."

The microscopic world and agriculture, L. Grandeau | .1///*. Sci. Agron., .'. %er.

in (1905), I, No. >', pp. 450-478).— After general notes on micro-organisms, this

article discusses the reproduction, multiplication, and nutrition of micro-organisms,

the bacterial population of the soil, and nitrification and the nitrifying organisms.

The transformation of organic nitrogenous matter first into ammonia, then into

nitrites, and finally into nitrates is traced.

Suggestions concerning legume inoculation, L. T. Clakk ( Michigan Sfa. /•'"/.

§81, pp. 228-280).—The history of investigation relating to this subject is briefly

reviewed, the practiral possibilities of soil inoculation are discussed in a popular

way, and methods of preparing pure cultures and studying the inoculating organisms

are describe" 1.

Experiments on the action of lime nitrogen, E. Haselhoff
I
Landw. Jahrb.,84

[1905), No. 8-4, pp. 597-616, pU. ?).—The preparation of this material is briefly

described and previous experiments to determine its agricultural value are reviewed.

The experiments here reported were made during L903 and 1904 at the Marburg
station, and included investigations on the influence of the lime nitrogen on the

germination of seeds and on the fertilizing value of tin- nitrogen in the material as

determined in pol and field experiment-. The germination experiments were made
with clover and mustard see<l in soil and sand to which lime nitrogen was added at

the rati' of 0.025, 0.05, and 0.1 per cent.

The results obtained were not uniform, but indicated in general an injurious

effect of the lime nitrogen on germination, the injury being lessened or entirely pre-

vented in dependence upon the length of time the material was applied before

"Etude synthetiuue de geologie expe'rimentale, I
s 7'.».
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planting the seed. The injurious effect was greater in sand than in soil and with

mustard ^vi^\ than with clover seed.

In ease of the soil, the addition of 0.05 percent of lime nitrogen did not injuriously

affect either the clover or the mustard seed when they were planted 8 days after the

application of the material, while in sand the germination of clover seed was slightly

interfered with even when planted 14 days after the application of the lime nitrogen,

and when planted at an earlier period germination was entirely prevented. With
mustard seed germination was reduced fully one-half even when planting was done

28 days after the application of the lime nitrogen. The same conditions were observed

with the larger applications of lime nitrogen, only the injurious effects were more
marked.

Pot experiments with mustard on a sandy loam soil to test the relative fertilizing

value of lime nitrogen and nitrate of soda, and with carrots to determine the effect

of adding lime to the nitrogenous fertilizers, are reported, as well as field experi-

ments with rye and potatoes on light loamy soils and with barley, potatoes, and

mangolds on heavier soils.

The general conclusions from the results of these experiments are that while lime

nitrogen applied shortly before seeding injuriously affects germination, when the

injurious constituents of the material have had time to be transformed in the soil,

the nitrogen serves as a plant food and possesses a value very nearly the same as

that of the nitrogen of nitrate of soda. The time required for the decomposition

of the injurious constituents of the lime nitrogen, however, varies with different

kinds of soil, and until definite information on this point has been obtained the

author advises that lime nitrogen should be used with caution and on a small scale

in practice.

On the effect of ammonium salts on the assimilation of phosphoric acid

by hig-her plants, I). X. Pkiaxishxikov (Ber. Deut. Bot. Gesell,, .M (1905), Xo. 1,

pp. 8-17).—The author briefly reviews experiments extending over several years,

which show that ammonium salts, especially ammonium sulphate, exert an important

influence in rendering the phosphoric acid of mineral phosphates available to higher

plants, while sodium nitrate exerts no such influence. For this reason ammonium
sulphate is designated "physiologically acid" and sodium nitrate "physiologically

alkaline."

A series of sand and water cultures with barley, oats, buckwheat, flax, peas, and
vetches to determine the status of ammonium nitrate with reference to acidity or

alkalinity as thus defined is reported. The results show that this salt is intermediate

in its action between ammonium sulphate and sodium nitrate and indicate that it

may under certain conditions be physiologically acid. It was shown to increase the

assimilability of the phosphoric acid of insoluble phosphates even in sterile cultures

where nitrification did not occur.

Nitrate of soda as a fertilizer, M. Weitz (Ber Chilisalpeter als Dungemittd.

Berlin: Baal Parey, 1905, pp. 492, pis. 8, figs. 228).—This is a very complete treatise

by the secretary of the Association of United Nitrate Producers on the occurrence and
exploitation of nitrate deposits, the nitrogen requirements of soils and plants, the

action of nitrate of soda on different kinds of plants as determined by experiments

of various kinds, nitrate of soda as a means of protection against frost, plant disease

and enemies of various kinds, comparative value of nitrate and other forms of nitrog-

enous fertilizers, recent work on the fixation of the free nitrogen of the air, increas

ing yields by rational use of commercial fertilizers, the trade in nitrate of soda, am
nitrate statistics.

Experiments with Liitzeler meat guano, E. Haselhoff (Landw. Jahrb., '>

,

(1905), No. 3-4, pp. 642-646) .—This material is a low-grade tankage treated with sul-

phuric acid and contains on the average 2 to 3 per cent of nitrogen and 1 to 2 per cent

of phosphoric acid.
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The results of the pol experiments with the guano in comparison with nitrate of

Boda and Bulphate of ammonia indicate thai the phosphoric acid is nearly as effectiv<

as thai of Thomas Blag and the nitrogen but Blightlj less effective than thai of am-

monium sulphate.

Experiments on the fertilizing- value of mixtures of Thomas slag- and
steamed bone meal with kainit, I'.. Haselhofi

I
Landw. Jahrb., 34 {1906 . Vb.

.; I, pp. 623 684, pis. ?).- Po1 experiments in L902 and L903 with wheal and barlej

arc reported in detail.

I Observations <>n the after-effects of the fertilizers and the influence of lime in con-

nection with the other fertilizer mixtures are also recorded. The results sho\* in

general thai the addition of kainit increased the effectiveness of the phosphoric acid

in the case <»t' both Thomas Blag and bone meal. This was due apparently to the

action of the kainit in rendering the phosphoric acid more readily available to the

plant. The addition of lime in form of carbonate reduced the efficiencj of the phos-

phoric acid in the bone meal to a marked extent.

Experiments on Thomas slag- rich in silicic acid, E. Haselhoff i Landw.

Jahrb., 34 I 1905), No. 3-4, />/> 635-631 I.—Comparative tests of Thomas Blag poor in

silicic acid and thai in which the silicic acid had been increased by Hoyermann's

process showed a somew hat lower elliciemw of the latter.

Experiments with steamed Thomas slag-, E. Haselhoff {Landw. Jahrb., 34

{1905), No. 3-4, />/' 637-641)-—Ground Thomas slag' and that which had been

reduced to powder by treatment with steam under pressure were tested in pol experi-

ments with barley. The results show no marked difference in effect between the

two forms of slag.

Potash salts, .M. Maercker and M. Eoffmann {Du Kalisalze. Berlin: Deut.

tandw. Oesell., 1905, 3. ed., pp. VII 61).—This is the third edition of this treatise

intended for the use of practical farmers. The second edition, published aboul

10 years ago, has been revised and brought up to date in this edition, which is

published under the auspices of the fertilizer section of the German Agricultural

Society.

On liming-. ( >. LoewI Ztschr. Landw. Versuchsw.Oesterr.,8{1905),No.6,pp.583-602).

This article reviews quite fully recent investigations, i neluding those of the author

and his associates, on the use of lime as a fertilizer, concluding that the results con-

firm the author's well-known \ iews regarding the necessity of maintaining a definite

relation between lime and magnesia in the soil in order to insure the highest pro-

ductiveness. It is also necessary that neither lime nor magnesia should fall helow a

certain limit. For this reason it is urged that in soil analysis determinations should

always he made of the magnesia as well as of the lime.

Fertilizer sug-g-estions, E. \i. Flint {Florida .V". Bui. 81, pp. 365 390).—The

formulas and suggestions contained in this bulletin are compiled from experiments

made hy the station in Florida and those of neighboring States. The fundamental

facts underlying the use of fertilizers are discussed, the raw materials nsed in pre-

paring fertilizers are described, and formulas for fertilizers for various field crops,

fruits, and vegetables commonly grown in Florida are given.

Commercial fertilizers and chemicals, T. (i. Hudson ki \i. i Bui. Ga. Dept.

Agr., 1905, No. ./'/. pp. 905).—This is a report on inspection of fertilizers on sale in

Georgia during the season of L904-5, including the text of the fertilizer laws of the

state and miscellaneous information regarding fertilizers, as well as statistics by

counties of the cotton crop of < reorgia, 1900-1904.

Fertilizer analyses, A. .1. Patten {Michigan Sta. Bui. ''>.'. pp. ?8).—This bul-

letin gives the text of the state fertilizer law. a list of dealers in fertilizers in the

State, and analyses of 123 samples examined during 1905.
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AGRICULTURAL BOTANY.

Experiments showing- the effects of mutilation, or cutting1

, on growth, G.

E. Stone {Massachusetts Sta. Bui 105, pp. 28-33).—A series of experiments is reported

which show tlie influence of mutilation of various kinds upon the growth of plants.

The experiments were carried on with seedlings of sunflowers, broad beans, and

lupines, as evenly paired plants as possible being selected and different lots subjected

to mutilation by cutting the primary roots, splitting the primary roots, cutting the

secondary roots, etc.

The effect of mutilation on growth, as shown in the experiments, gives some idea

of the shock produced by this form of stimulation. The first effect is a disturbance

of the normal activities of the plant, which, so far as growth is concerned, is more

or less retarded. This is followed by an attempt of the organism to recover. The

maximum period of retardation appeared shortly after cutting, and the maximum
period of acceleration took place about 24 hours later. The degree of retardation

and acceleration appears to be more marked in rapidly growing plants, or those that

are more plastic, and is especially marked in the less differentiated cryptogams. In

some of the lower organisms the retardation was so brief and the acceleration and

growth so rapid that very close intervals in time of measurement were necessary to

observe the effects of mutilation.

The experiments have a practical bearing in indicating the effect of pruning sec-

ondary organs on the growth of primary ones, and, conversely, the effect of pruning

primary organs on the growth of secondary ones. The pruning of primary organs

induces a marked stimulus to secondary organs and the pruning of secondary organs

induces changes in the grow7th of primary organs. In the splitting of roots the

injuries were of an insignificant character, since none of the essential organs were

removed from the plant. By the destruction of the leaders of any terminal organ

the normal geotropic irritability was interfered with, and mutilation of this charac-

ter was sufficient to induce quick and decided responses. The degree of irritability

or response to stimulation was more marked in secondary organs when the primary

ones were cut, and vice versa.

The author concludes that " mutilation acts as a severe shock, and sets the self-

regulatory functions of the organism into activity, inducing a series of changes and

responses which manifest themselves according to the nature, degree of intensity,

and method of applying the stimulus, and they are also dependent upon the nature

of the organism stimulated."

The effect of light and Bordeaux mixture on plants, R. Ewert (Landw.

Jahrb., 34 {1905), Xo. 2, pp. 233-310, pis. 3).—The author carried on a series of

experiments with potatoes to ascertain the effect of light and Bordeaux mixture on

the physiological processes of the plant, the investigation being in part designed to

test the claim of Schander (E. S. R., 17, p. 451) that the principal beneficial effect of

Bordeaux mixture is to be attributed to the protective action that the film of the

fungicide exerts on the chlorophyll of the leaf.

After briefly reviewing some recent literature relating to the subject, the author's

experiments are described at length. These consisted of growing potatoes in pots

under varying conditions of light and shade and with and without applications of

fungicides. The effect of the varying degrees of light and of the presence of Bordeaux
mixture on the yield of tubers, the starch and water content of the tubers, the foliage,

etc., is described. It is said that the cultural and respiration experiments showed
that the activity of the plant was reduced in direct proportion to the reduction of

the sun's energy when cut off by the Bordeaux mixture.

In the practical use of fungicides the author thinks best not to recommend too

complicated mixtures or those which are too expensive. Care should be exercised



\(.IM< l I.'l I K IL BOTANY. 541

in the preparation of Bordeaux mixture not t<> use iron sulphate in connection with

the copper sulphate, a- the iron compound no1 only weakens tin- solution, I mi

increases its corrosive action. 'I'll.- use of t"" Btrong solutions i- aol to be advised,

as they not only injure through their corrosive action, but retard tin- metabolism of

the plant through the shutting -ft' of the -
1 1 r i !

i

-_r 1 1 1 from tin- tissues of tin- leaves.

In tin- connection tin- author criticises the recommendation >!' Schander thai \ per

crnt solutions of Bordeaux mixture should '» used on grapevines during bright

Beasons and weaker ones during cloudy seasons, a- it i- impossible to foretell what

the entire season will be. The use of solutions stronger than tin.-.- required to pre-

vent fungus attack- is also liable to cause permanent injury t<> the vines by
i
>r« »1 <

> r
i

-_r-

ing their growth late into the period when killing frosts may be expected. A. 0.5 to 1

per cent solution of Bordeaux mixture will l><' found sufficiently strong for most

cases.

The action of ether and chloroform on dry seeds, I'. Becqi erei [Compt.

Rend. Acad. Sci. [Paris], 140 1905), No. 15, pp. 1049-1052).—On account of the differ-

ence of opinion regarding the action of ether and chloroform on dry seeds, the author

has made a study of tin- subject, in which previous experiments have been repeated

and a number of new investigations made.

A. study was made of the effect of chloroform and ether in the liquid state The
Beeds examined were peas, lupines, clover, alfalfa, and wheat, and they were divided

into different lots, in one of which the ^v\\ coats remained intact, while in another

they were perforated. One lot was in the ordinary condition of stored seed, while

other lots were dried over chemicals until there was no further loss in weight. All

wen- placed in chloroform and ether on March 24, L904, and on March L'l', 1905, they

were taken from the flasks and spread upon filter paper t<> allow the liquids and

vapors to evaporate.

They were then tested for germination, and the <{-vd of the pea.-, alfalfa, clover,

and lupine, whose seed coats remained intact, germinated after having been 363

day- in the chloroform and ether. In all cases where the seed coat had been perfo-

rated the seeds lost their germinating power. In addition the wheat, the integumenl

of which is permeable, was similarly affected. It seems that on dry seed, as long

as the seed coats remain impermeable, the liquids and vapors of chloroform ami ether

are without effect.

The transformation of nitrogenous material during- the ripening- of seeds,

(r. A.m.kk {Compt Rend. A<-<i>L Sci. [Paris], 140(1905), No. 21, />/>. 1417-1419).—

A

study is reported on the changes in the total, alhum moid, and amid nitrogen, etc., of

seeds of the white lupine during their ripening.

Vegetable albumin, which is present in the seed, disappears rapidly upon germi-

nation. Legumin is also present in the seed, hut disappears after germination,

reappearing ami increasing in amount as the period of ripening advances.

It is shown that the transformation of a nitrogenous material during the ripening of

the seed is the inverse of that which takes place during germination. Albumin

appears late during the period of ripening and disappears very speedily after the

beginning oi germination. Legumin makes its appearance earlier during ripening

ami persists in the ripe seed in larger quantity than albumin.

The reserve carbohydrates of evergreen trees, Leclerc du Sablon [Compt.

Rend. Acad. Sci. [Paris], i',<
I 1905), No. 24, />i>. 1608-1610).—The author has studied

at different time- oJ the year the reserve carbohydrates in the stem and roots of live

oak. Austrian pine, and Japanese euonymus.

The carbohydrate content of the roots and stems of the live oak examined are

shown in tabular form, and comparisons are made with similar examinations of

chestnut stems and roots. In the case of the deciduous tree the maximum reserves

were present at the end of October when the leaves woe falling, and the minimum
took place in the spring when the new shoot- were beingrapidly developed. In the
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case of the live oak the maximum reserve was found in the spring of the year, while

the minimum occurred in midsummer.

The Austrian pine gave similar results to those observed for the live oak, its maxi-

mum reserve being observed in May, after which there was a sharp reduction to a

minimum in July, With the Japanese euonymus, whose growth begins early in the

spring, the maximum reserve of carbohydrates was found to be in March, with the

minimum in August.

The proteases of plants, II, S. II. Vines {Ann. BoL, 19 {1905), No. 73, pp. 149-

^6V).—In continuation of the author's investigations on this subject, a report is

given of experiments with papain from different sources and under different condi-

tions.

In explanation of the action of papain two interpretations are offered, "(1) that

a single protease is present, capable of both fibrin digestion and peptolysis, and that

one or other of these activities may be more or less inhibited by the antiseptics, or

(2) that two proteases are present in papain, which may respond differently and

independently to the action of antiseptics." Of these two explanations the author

prefers the second, which indicates that papain contains a fibrin-digesting protease

of the nature of pepsin, and also a peptolytic protease of the nature of erepsin.

In continuation of other investigations (E. S. R., 14, p. 1051) the author has

studied the proteolytic action of the foliage-leaves of various plants, and has added

to the previous results, extending them to include the linden, rhubarb, and poke-

weed {Phytolacca decandra),

The biology of Melanpyrum pratense, L. Gautier {Corupf. Rend. Acad. Sri.

[Paris], 140 {1905), Xo. 21, pp. 1414-1416).—X note is given on the biology of Melan-

pyrum pratense, a plant which is shown to be semiparasitic in its habit of growth,

attacking through mycorrhiza the roots of a number of forest trees and many grasses.

It seems to prefer the beech as a host plant.

The bast cells of the hypocotyl of flax, A. Herzog {SeparaU from Ztschn Farb. ".

Textil Indus., 3 {1904), Xos. 20, 21, 22, pp. 15, Jigs. 20).—The results of a microscopical

study of the bast cells of the flax plant are given.

How to know wild fruits, Maude G. Peterson, illus. by Mary E. Herbert

1 New York and Loudon: The Macmillan Co., 1905, pp. XLIII—340,pls. 18, figs. 60).—

This book is intended as a guide to the identification of plants in the northeastern

United States by means of their fruits and leaves.

Evolution of cellular structures, O. F. Cook and W. T. Swingle ( U. S. Dept.

Ayr., Bur. Plant Lulus. Bui. 81, pp. 26, pi. 7. figs. 2).—k discussion is given of a

number of factors that are believed to have a bearing on the evolution of plants and

animals.

FIELD CROPS.

The book of the Rothamsted experiments, A. D. Hall {London: John Murray,

1905, pp. XL j-294, pis. 8, dgrns. 49).—This is a general account of the Rothamsted

experiments intended for the use of the student of agricultural science as well as the

practical man.

It summarizes the mass of information which has already been published in the

long series of Rothamsted Memoirs, adding "other facts and deductions arising out

of the experiments which the original investigators had not hitherto been able to

publish." The author attempts to make the subject "plain to the nontechnical

reader and to elucidate the subject by diagrams and simplified tables, leaving the

specialist to consult the original papers for fuller information."

The book contains a biographical introduction, including obituary accounts by

\\. Warington of Sir John Lawes and Sir Henry Gilbert; chapters on the sources of

nitrogen of vegetation, meteorological « >1 >servati< ins, the composition of the Rothamsted
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Boil, experiments upon wheat, experiments upon barley, experiments upon oats,

experiments upon rool crops grown continuously on the Bame land, experiments upon

the continuous growth of leguminous crops, experiments upon grass land mown for

bay every year, experiments upon crops grown in rotation, nitrification, and the

composition of drainage waters, feeding experiments, and miscellaneous inquiries;

and appendixes giving lists of publications issued from the Rothamsted Experimental

Station, 1843 1905, publications bj other investigators dealing with material from

Rothamsted, and other publications dealing with the Rothamsted experiments, and

presenl officials and past and presenl workers at the Rothamsted Experimental

Station.
• In this book little has been said of the work nov in progress; speaking generally,

the old plats as described are being continued withoul essenl ial change, but the cur-

rent investigations 'leal chiefly with t he composition of the crops produced ami with

the soil. The bacterial life of the soil forms indeed the unknown territory which

promises the -feat est reward t<» the explorations of the agricultural chemisl of to-day."

The Woburn field experiments, 1903, .1. A. Voed eeb {Jour. Roy. Agr. Soc.

England, 65 {1904), pp. 288-806).—The results here reported represenl the twenty-

seventh Beason of the experiments.

The plan of the experiments has been described in former abstracts E. S. R., 16,

p. 352 . In alternate years, including this season, some of the plat- received in

addition to mineral fertilizer-, ammonia salts, or nitrate of Boda, in quantities furnish-

ing the same amount of nitrogen as 100 lhs. of anm ion ia. In the continuous wheat-

growing experiments the crop this season was considerably below the average. The

unmanured plat produced 9.5 bu. of grain and lo cwt. of straw. Nitrate of soda

alone increased the yield to Hi bu., and an equal quantity of nitrogen in the form of

ammonia salts where lime had been previously used gave practically the same

results. Nitrate of soda and ammonia salts given in moderate amounts with the

minerals gave nearly equally good yields.

He;i\\ applications of nitrogenous -ait- showed injurious effects, hut the highesl

yield of the season, 34.1 bu. per acre, was secured where mineral manures and nitrate

of soda, in quantities furnishing the same amount of nitrogen as LOO lhs. of ammonia

jperacre, were used. The yearly application of rape cake, equal in nitrogen value to

100 lh-. of ammonia, gave a larger yield of grain and straw this season than the annual

use of barnyard manure furnishing twice the amount of nitrogen.

Lime applied with ammonia salts, alone or together with minerals, produced a

marked bene 1 ieial effect on barley. The unlimed plats, although treated with nitrog-

enous fertilizers, either with or without minerals, produced practically no crop.

The best yield, 41.6 -bu., was obtained with a heavy dressing of nitrate of soda given

together with minerals. With the lighl dressing of nitrate of soda alone only lo.L'

hu. per acre were obtained. The barnyard-manure and rape-dust plats gave yields

below the average. The barnyard-manure plat produced the best quality of grain.

As in previous years, green manuring with mustard and rape gave larger yields than

green manuring with tares.

Three Canadian wheats, Preston, \U-<\ Fife, and Percy, were grown as spring and

w inter wheats. Red Fife gave much Letter yields, and the fall-sow n grain was much

superior in quality to the Bpring-sown grain. As compared with average English

varieties they were superior in quality, but did not rank with them in yield.

Among varieties of clover from different sources English and Chili red clover

ranked first. Seed from Oregon and Indiana also gave good yields. In experiments

to improve old pasture it was found that potash increased the .lovers and that harn-

yard manure increased the yields bul at the expense of the clovers, favoring to a

greater extent the more Vigorous grasses.

Spraying potatoes gave the same favorable results as in former year-, while the

use of lime almost entirely prevented finger-and-toe disease in swede-.
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The Woburn pot-culture experiments, 1903, J. A. Voelcker (Jour. Roy.

Agr. Soc. England, 65 (1904), pp. 306-315, figs. 2).

The Hills experiments.—In studying the influence of the iodids ami oxids of man-

ganese, potassium, sodium, and lithium on wheat the salts were mixed in the solid

state with the upper 4 lbs. of soil in the pots.

The iodids were used at the rate of 1 cwt. per acre and the oxids at the rate of

2 cwt. The iodids of the 4 metals had an injurious effect, which was most marked in

the case of the iodid of manganese (Mnl2 ). All the oxids had a beneficial influ-

ence on the growth of wheat, particularly the oxid of lithium. In the tests with

barley all applications were made at the rate of 2 cwt. per acre. The iodids proved

more injurious than in the experiments with wheat, while the oxids were neither

harmful nor productive of a direct benefit.

The plants treated with lithium oxid were particularly healthful and vigorous, very

broad-leaved, and well tillered. The results of water-culture experiments on barley

with the iodids and oxids of manganese and lithium show that the iodids had an injur-

ious effect on the root growth, being more marked as the strength of the solution

increased. The oxids remained neutral. The manganese salts produced a thin,

long, wiry root, and the lithium salts a thick, short, and stunted one.

Miscellaneous experiments.—From the results of a test with large and small kernels

of barley for seed it is concluded that when the grains have good germinating power

the smaller grains "are just as good or even better to sow than the large grains, and

so long as the small grains are unbroken and sound there is no reason for considering

their germinating power inferior to that of the larger grains."

[Work with field crops], J. S. Cole (South Dakota Sta. Ept. 1905, pp. 14-19).—

The report of the department of agronomy of the station for the year ended June 30,

1905. Brief notes are given on the experimental work in the rotation of crops and

the adaptation and improvement of cereals, flax, and buckwheat. In connection

with this wrork there were grown in 1904 230 varieties of wheat, 133 of barley, 95 of

oats, 6 of rye, 5 of millet, 3 of buckwheat, and 3 of flax, and in addition nearly 600

selections were grown on plant-breeding plats.

Results of experiments conducted by the agricultural winter school at

Frankenthal, V. Renner (Deut. Landw. Presse, 32 (1905), Nos. 51, pp. 435-437; 52,

pp. 451, 452; 53, pp. 463, 464; 56, pp. 484, 485).—Of 14 varieties of wheat Rimpau
Bastard, Strube Squarehead, and Pfalz were best adapted to the region.

Pfalz is recommended for conditions of soil and rotation more or less unfavorable

to the more productive varieties on account of winterkilling and summer droughts,

while Strube Squarehead is considered suitable for farms on which winterkilling and

summer droughts are not so likely to occur, and where soil and other conditions tend

to produce heavy yields. Rimpau Bastard wheat was apparently suited to soils inter-

mediate between those recommended for Pfalz and Strube Squarehead. This variety

was found to require the use of high-bred seed from time to time for the purpose of

maintaining its yielding power. The dry matter content of the grain was 87.83, 87.25,

and 87.59 per cent, and that of protein 11.45, 9.99, and 11.15 per cent for Pfalz, Strube

Squarehead, and Rimpau Bastard, respectively.

The results with rye indicated that Heine Improved Zeelander is best adapted to

give good results with sufficient moisture, and that on very dry soils French Cham-
paign gave the best results. Hannah rye seemed also well adapted to the dry soils,

and has the advantage of ripening earlier and being less subject to lodging than French

Champaign. On medium to light soils Petkus rye gave the best yields. Petkus is a

high-bred variety, and under certain conditions subject to rather rapid deterioration,

and for this reason the use of high-bred seed at certain intervals is recommended.
Third annual report of the Wisconsin Agricultural Experiment Associa-

tion, R. A. Moore (Ann. Ept. Wis. Agr. Expt. Assoc, 3 (1905), pp. 188, pis. 7, figs. 3).—
This report, compiled by R. A. Moore, secretary of the association, presents the
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cooperative work during 1904 with Boy beans, Swedish Select oats, alfalfa, and corn.

Results with treating seed grain to prevent smut are also reported by a aumber of

parties. The constitution and by-laws of th ganization and the list of members

for L905 are given, and lessons in corn judging, with quite full discussions of the prin-

cipal points, are outlined.

Agriculture in the North Central States, G. Stieger (Arb. Vent. Landw. GeselL,

1905, No. 104, pp. 70,Jig8. .''>) Observations on farm management and farm life in

the northern Mississippi Valley, mainly in Nebraska, Minnesota, and Wisconsin.

Agriculture without irrigation in the Sahara Desert, T. II. Ki:\i;\i:-> I S

!></>/. Agr., /•'"/•. Plant Indus. /»"/. 86, />]>. SO, pis. 5,fig. 1).—The country known :i-

the Oued Souf, situated in extreme southeastern Algeria, is described an-
1

it> popu-

lation, climate, water Bupply, soils, and date gardens an' discussed.

The discussion on tin- date gardens includes descriptions of the methods of plant-

ing, care of the palms, and the harvesting of the crop. Tin- manuring oi the soil,

the removal of the drifted sand from the gardens, the yields secured, and the varie-

ties of dates chiefly grown are also considered. It is pointed oul that in the Oued

Souf, renowned tor the large yields of it- -late orchards ami tin- high quality of their

fruit, tiir typo of agriculture practiced is not dry land farming, ;i- it depends upon

the ground water, which in the gardens is every v\ hero near the surface of the soil.

It is further stated that the sand hills of the region concentrate and reflect so much

heat that the hollows among them act as forcing houses in producing early dates.

While the same conditions w ith respect to ground water may not ho found anywhere

in the United States, it is helieved that the growing of .late- in the hollows between

the -and hills may he applicable to the hot arid regions of the Southwest, where large

-and dunes exist, and where water for irrigation is available. " It seems certain that

in pockets of this character excavated among the dunes the heglet Noor and other

valuable varieties of dates could he forced to early maturity.*'

The ripening of grain, A. Nowack] (
/><"/. Landw. Presse, '• : I 1905 . Nos. • <;. pp.

;.w, 492; 59, pp. 505, 506).—Theauthor concludes from numerous experiments made

at different times that the uneven ripening of grain is largely due to lodging and

abnormally heavy stooling.

The breeding of varieties resistant to lodging by virtue of the normal structure of

the stem is recommended. Attention is called to t In- fact that in a normal or ideal

stem the internodes from the lower to the upper one increase in length and decrease

in strength, according to a definite law which gives to each internode the average

length and strength of tin e immediately he low and the >ne immediately above it.

The normal stein obtains the greatest strength and flexibility with the smallest

quantity of material in its structure.

Grain is said t<> lodge when the law of the arithmetical average with reference to

the internodes is disturbed. This usually takes place in the second internode above

ground, when the length and the thickness of the individual cell walls as well as of the

entire internode are not in the right proportion to the length and thickness of the

first and third internode. To illustrate, the author states that if the length of the

first, second, and third internode from belovs is l. 12, and 23cm., respectively, the

proportion is normal, while in a case where the corresponding lengths are :». L8, and

19 cm. the second internode is 6 cm. too long.

This law, applied to the :; lower internodes, is considered very important in breed-

ing. In selecting plants with reference to their stooling qualities the author advises

the choice of individuals with :;. 4. or 5 equally strong stem-, uniform in development,

and heading, blossoming, and ripening at the same time.

It is stated that when the kernel of wheat, oats, barley, and rye ha- a decided

yellow color and a cross Bection reveals no trace of green chlorophyll, the grain is

ripe for cutting. Notes on the condition of grain at this stage are given,

17541—No. »>—(Mi :;
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Grass lands of the south Alaska coast, C. V. Piper (U. S. Dept. Agr., Bur.

Plant Indus. Bui. 82, pp. 38, ph. 4)-—This bulletin has been partly noted from a con-

densed report on the same subject (E. S. R., 17, p. 349). In addition to the matter

previously published the population, markets, transportation, climate, garden prod-

ucts, and fuel supply are discussed, and land laws applying to Alaska are given.

Contribution to the knowledge of Argentinian grasses, T. Stuckert (An.

Mus. Nac. Buenos Aires, 3. ser.,4 {1905), pp. 43-161).—Descriptions are given of 179

species and varieties of grasses.

The seeds of the blue grasses, E. Brown and F. H. Hillman ( U. S. Dept. Agr.,

Bur. Plant Indus. Bui. 84, pp. 38, Jigs. 35).—This bulletin treats of the production

and handling of blue grass seed, and gives descriptions and illustrations of these

seeds and their impurities.

The germination.) growing, handling, and adulteration of blue gi-ass seeds, E. Broun

(pp. 9-14).—Commercial and hand-gathered seeds are described and the grades and

quality of commercial seeds discussed. It is stated that the more careful dealers in

Kentucky blue grass seed maintain a purity standard of from 80 to 90 per cent in the

so-called "fancy" grade, which is based on the relative cleanness and on the bright

appearance of the seed, and that the grade known as "extra-clean" or "extra-

cleaned" consists of the cleanings from the fancy seed, the samples as offered usually

containing less than 10 per cent of seed of light weight. The rougher uncleaned

seed as passed through a feed cutter contains from 60 to 70 per cent of pure seed.

That the unadulterated fancy grade is usually of good quality is demonstrated by

the fact that the 2,887 samples tested by the Zurich Seed Control Station from 1876

to 1903 gave an average purity of 86.3 per cent. Sixty-nine samples tested in the

Seed Laboratory of this Department during the past year showed an average purity

of 75.02 per cent.

Samples of Kentucky blue grass seed sent to the Seed Laboratory have contained

from 30 to 50 per cent of Canada blue grass seed, which is the only kind used as an

adulterant of Kentucky blue grass in this country. A sample of wood meadow
grass (Poa nemoralis), which is sometimes adulterated with other species of Poa,

contained 59.4 per cent of P. pratensis and 23 per cent of P. compressa. It is pointed

out that the standard weight of a bushel of blue grass seed of any grade is 14 lbs., but

that the actual weight varies from 6 to 8 lbs. for the extra clean to 27 lbs. or more
for especially good samples of fancy recleaned seed.

Reports from the Zurich Seed Control Station show that the average germination

of 3,069 samples of Kentucky blue grass seed tested from 1876 to 1904 was 65 per

cent, while 908 samples of Poa trivialis showed an average of 72 per cent. As care-

fully cured seed will germinate from 80 to 90 per cent, the low percentage of germ-

ination in the commercial seed is considered due to the heating of freshly stripped

seed thrown together in piles. Notes on the growing and handling of 9 different

species of blue grasses are given.

Descriptions of the seeds of the commercial blue grasses and their impurities, F. H.

Hillman (pp. 15-38, figs. 35).—This part of the bulletin furnishes the necessary

information for enabling seedsmen and others to distinguish the different species.

A comparison of the principal distinguishing characters of blue grass seeds is given

in a table. Keys to the seeds of the more common species of Poa as found on her-

barium specimens, and of commercial blue grass seeds after preparation for market,

are outlined.

Yellow oat grass, D. Finlayson {Aynsome Agr. Sta., Seed-Testing Lab. Farmers'

Bui. 7, pp. 3, figs. 5).—A brief description of yellow oat grass is given, with notes on
the purity, germination, and weight of the seed. Directions and illustrations are

given for the determination of wavy hair grass, one of the common impurities.

Tall oat grass, D. Finlayson {Aynsome Agr. Sta., Seed-Testing Lab. Farmers' Bui.

8, pp. 3, figs- 7).—The habits and value of tall oat grass are described and the purity,
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germination, and weight of the Beed briefly noted. Sofl brome grae eded

brome grass, and darnel are given as the mor< mmon impurities of tall oal

seed.

Meadow fescue, I >. Finlayson (Aynsome Agr. Sta.
}
Seed-Testing Lab. Farmers'

Iin/. 9, pp. 8, figs. 6). This grass is described and it- value, together with the purity,

germination, and weighl of the seed, is briefly noted. Themosl common impurities

in the seed arc dock, sofl brome grass, rye seeded brome grass, perennial rye grass,

and velvet grass.

Report on the manuring- of seeds hay, 1904, \V. A i i w Edinb. and I

Scot. ''i>l. Agr. Bui. 5, pp. Pi).—The results of 21 differeni tests showed thai nitrogen

was the fertilizing ingredient mosl required for the crop, and thai nitrate of Boda ga> e

;i 1 letter result than sulphate of ammonia, while a mixture of the two gave a slightly

better result than either alone.

The plat receiving 40 Lbs. of nitrogen per acre, which was the largesl quantity

applied, gave the heaviesl yield of bayand thebesl financial return. Nitrogen alone

gave satisfactory results. Phosphates had hut little effect, and potash affected the

yield more than phosphates. A complete application gave the best yield and thebesl
returns.

Composition of forage crops, S. Tretyakov
I
Khozvain, 1908) No. 52; abs. in Zhur.

Opuitn. Agron. | Russ. Jour. Expt. Landw. \, n
I 1905), No. /. /</<. 102, 103).— It iscon-

cluded that owing to a higher contenl of plant food, especially nitrogen, in the soil.

with a dryer climate and a greater amount of sunshine the cultivated plants of south-

ern Russia are generally richer in protein and ash than those grown in western

Europe.—p. fireman.

Trifolium incarnatum, I). Finlayson (Aynsomt Agr. Sta., Seed-Testing Lab.

Farmers1 /in/. 5, />/>. s. figs. ; i.—This is; a popular bulletin giving a description of

crimson clover with brief directions for its culture. The value of good >(^'<\ is noted

and some of the impurities commonly found in the <i-i-<\ are mentioned.

Adulteration of alfalfa and red clover seed, J. Wilson
| U. S. Dept. Agr., Offia

Sec. Circ. 14, /'/'• ?).—A brief report on purity tests of clover and alfalfa seed boughl

in the open market.

Three samples of red clover seed contained from 10.55 to L'li.S.
r
> per cent of yellow

trefoil, this being the only adulterant, and in L9 samples of alfalfa seed the total

adulteration ranged from L.25 to 45.73 per cent. Of the samples of alfalfa seed •

contained sweet clover. 7 bur clover. 3 yellow trefoil, and N bur clover and yellow-

trefoil together. The largesl quantity of sweet clover found was !»..">.", percenl ; of bur

clover, hi. si; per cent, and of yellow trefoil, 39.85 per cent.

Experiments with fodder beets in 1903-4, Tournierous (Bui. Dir. Agr. >t

('mil. [Tunis], 9 (1905), No. S5, pp. 269-281).—The experiments here reported

were conducted at the ( lolonial Agricultural School of Tunis.

The seed was planted in December, and by February 15 the plants were in good

growth. The roots began to form aboul the first of April and were large enough for

consumption by May L5, when the lower leaves began to dry, and by Augusl 15 all

the Leaves were completely dead. Four varieties were grown, ranking in decreasing

order of yield .is follows: < reantede Vauriac, Ovoide dee Barres, Disette Mammouth,
and Demi-Sucriere.

The results with commercial fertilizers indicated that during a dry year the fer-

tilizer application remains practically without results. Barnyard manure always

gave the best returns. Beets in rows 4<> cm. apart gave a marked increase in yie'd

over those in rows 50 cm. apart. The result- indicated that, in general, planting in

November brings much better yields than planting about a month later.

A study of the composition of the beets showed that the maximum dry matter con-

tent was reached in June, and that the proportion ami quantity of BUgar was subject

to nearly the same variations a.s the dry matter. The author concludes that the
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conditions of culture in Tunis arc so different from those in France that the perform-

ance records of a variety in the two countries can not be compared.

Corn growing- in Virginia, A. M. Soule ( Va. Ikpt. Ayr. and Immig., Farmers'

Bui. 4, pp. 31, figs. 20).—Corn growing in Virginia is discussed, the total yield of the

state compared with that of several other States, and the possibilities of improving

the industry pointed out, Directions are given for the selection of corn and the

growing of seed. The causes of poor yields and the influence of planting upon the

yield are considered. Notes are given on a number of record crops grown within

the State, and the cost of producing corn on an S-acre tract of land under Virginia

conditions is estimated.

The production of good seed corn, ('. P. Hartley
( U. S. Dept. Agr., Farmers''

Bui. 229, pp. 23, figs. 10).—This bulletin comments briefly on the general demand
for well-bred seed corn and the need and importance of improved strains for different

localities; describes more fully the important characters the stalk, ear, and kernel

should possess, and outlines completely a method of corn breeding including the

choice of a strain or variety, the selection of parent ears; the location, arrangement,

and management of the breeding plat, and the selection of seed.

Directions for the care of seed corn and testing its germination are also given.

Notes by H. J. Webber on the selection and care of seed corn when taken from the

field instead of the breeding plat are appended.

Pedigreed seed corn, C. G. Williams {Ohio Sta. Circ. 42, pp. 11, dgm. 1).—

A

paper discussing the value of corn breeding, describing the arrangement of the breed-

ing plat with directions for its management, and outlining a system by which pedi-

greed and certified seed corn may be produced.

Score card for dent corn ( Ohio Sta. Circ. 43, pp. 3).—A score card for dent corn

is given, with an explanation of the different points as they are applied in corn

judging.

Cultivation of cotton on the Odessa Experiment Field, Rotmistrov (Zeml.

Ghaz., 1905, No. 9, pp. 364, 365).—Experiments were made with American upland

and Turkestan cotton. The American variety gave somewhat better results than the

Turkestan.—p. fireman.

Fertilizer experiments with hops near Saaz, A. Mahner {Dent. Landw. Presse,

32 [190.5), Von. 52, pp. 45.'-454. figs. 5; 53, pp. 405, 406) .—The results of these exper-

iments showed that the use of barnyard manure alone had no influence upon the

development of the hop plant with reference to its structure, and that the commer-
cial fertilizers were not injurious to the quality of the hops, as is contended by many
producers.

A study of the lupulin content pointed out the importance of using a complete

application of commercial fertilizers. Kainit when applied in the fall or winter was

preferable to 40 per cent potash salt, while for spring applications the potash salt is

recommended. Although barnyard manure was injurious to the proper development

of the strobile and reduced the lupulin content, the author is of opinion that its use

in hop culture is necessary for the maintenance of soil fertility, and that it is largely

a question of when to apply it. The importance of barnyard manure in connection

with hop culture is discussed, and a method of conducting fertilizer experiments in

hop yards is described.

The peanut and its culture, YV. X. Roper
I Petersburg, Va.: American Nut Jour-

nal, 1905, pp. 75, figs. 12).—A brief treatise on the peanut industry of this country,

giving directions for the culture of the crop and its preparation for market.

The injurious effect of crude potash salts on the potato, H. Suchtixg

{Landw. Vers. Stat., 61 {1905), No. 5-6, pp. 397-449).—A series of pot experiments

to determine the effects on the potato of magnesium, sodium and chlorin contained

in crude potash salts is reported.
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Sodium in the form of the carbonate had do injurious effect when 3.4 gm. of sodium
oxid were supplied lor r\ ery L9 gm. of soil. The plants containing the highest quan-

tity of sodium at the period of most active growth gave the besl yields, and the

i ii j uric ,u> effecl of sodium chlorid independent of a general action of the sail is, there-

fore, considered due to the chlorin. When sodium salts were supplied the variety

Daber took up more sodium, while in the other variety, Leo, no increase in this

element i<><>k place. The application of ^> •< I i 1 1 1 1 1 salts increased the quantity of potash

used by the plants. During the most active growth the sodium in equally distributed

throughout the plant, while at the close of the growing period it gathers in the parte

above ground.

The difference between varieties in the degree of injury resulting from the impuri-

ties in the potash salts is ascribed to the difference in the nutritive effect upon the

vai ieties of the potash furnished. The excess of chlorin in tin- leaves during growth,

which resulted from the use of sodium chlorid, is partly transported to the tubers at

the close of the vegetative period. The older variety, Daber, which sustained the

greatest injury, retained more chlorin in its leaves than the newer variety, hen.

The quantity of potash translocated in the leases was also greater in the hen than

in the Daber variety, in either variety the application of sodium chlorid did nol

perceptibly impede the movement of potash from the leaves. Daber was better able

to use the soil potash than Leo.

Influence of environment on the composition of the sug-ar beet, 1904,
together with a summary of the five-year investigation, II. \V. Wilei (U. S.

Dept. Agr.
}
Bur. Chem. Bui. 96, pp. 66, pi. 1, charts 10).— In 1904 the work was con-

tinued along the same lines as previously reported upon i F. B. R.., 17, p. 457

The seed used this season, grown at Fairfield, Wash., from Kleinwanzlebener

mother beets exceptionally high in quality, germinated L69.5 sprouts perlOOseed
halls. The best beets in so far as size is concerned were produced at Madison, Wis.,

and Geneva, X. V.. the topped beets weighing about a pound. Typical yields vary-

ing from L9.9 to 14.9 tons per acre were secured at Madison, Wis.. Geneva, N. Y.,

and Agricultural College, Mich.

The beets produced in Michigan and Indiana contained about 15 per cent of sugar;

those grown at Geneva, N. Y., and Blacksburg, Va., L3 percent; at Ithaca. N. V., and
Madison. Wis.. 12 per cent; and at Lexington, Ky., and Washington, l>. ('., 11 per

cent. The beets from Madison, Geneva, Blacksburg, Lexington, and Agricultural

College had a purity of over 81, while those from Washington. Lexington, and Ithaca

ranged from 7i' to 76 in this regard.

The stations having the highesl temperature include Washington, I >. ( !., Lexington,

I\y.,and Lafayette. Ind. The rainfall was greatest at Madison and smallest at Lex-

ington, amounting to 22 and L3 in., respectively. The largest number ofcleardays

occurred at Lexington and the smallest at Blacksburg. The percentage of sunshine

was not obtained from all the stations, but the data reported gave Lexington the

highest and Agricultural t lollege the lowest.

The results obtained at 2 irrigated stations. Pomona, Cal., and Fort Collins, Colo.,

show a great superiority of the product at the ( lolorado Station, which is attributed

largely to the low temperature at that point. The mean temperature Eorthegrow-

ing season at Pomona was 8.6° higher than at Fort Collins. The precipitation at

Fort Collins was almost as great as at Lexington. Pomona had nearly 3 timi

many clear days as Fort Collins and L2.5 per cent more sunshine.

It is regarded as evident that the influence of latitude has 2 components, length of

day and degree of temperature. Results obtained at Blacksburg indicated that the

degree of temperature is by far the more important In general the results show
little relation between the hours of sunshine and the BUgar content, and in this

respect are entirely in harmony with those of previous years. The figures repre-

senting the content of sugar coincided, in general, with the purity of the juice and
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the average length of day, and they show that there is a tendency to diminish the

content of sugar by diminishing the hours of daylight.

The data further show that a high altitude may offset a low latitude in its relation

to the sugar content, and they illustrated that the most depressing effects on the

sugar content are produced by the combination of low altitude and low latitude.

The conclusion is drawn that beets rich in sugar are most readily produced under

favorable conditions combined with a high latitude and a high altitude.

A general summary of the data for the 5 years is given in the following table:

General averages of agricultural, analytical, and meteorological data from 1900-1904.

Lexington, Ky
Washington, D. C
Blacksburg, Va
Madison, Wis
Lafayette, Ind
Ithaca, N. Y
Ames, Iowa
Agricultural College. Mich
Geneva, N. Y
Irrigation stations:

Logan, Utah
Pomona, Cal
Fort Collins, Colo
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The culture of sugar cane and the sugar industry in Hawaii and Reunion,

L. C0L8ON (Paris: Augustin Challamel, 1906, ?. ed.,pp. f31,Jigs. ?0,ma} dis-

cussing the culture of sugar cane, the soil, planting, use of fertilizers, irrigation, cul-

tivation, yield, varieties of cane, rotation of crops, labor, cosl <»t' production, methods

of transportation, experiment station work with sugar cane, and planters' associa-

tions arc < sidered.

Descriptions of a number of plantations and sugarhousee are also given. Much of

the information presented is compiled from bulletins and periodicals published in

the Islands. The discussions on the manufacture of BUgar trea1 of tin- methods and

systems of machinery employed, tin- yields of sugar, uses and value of the by-

products, and the cosl of production.

Assimilation in the sugar-cane plant, Z. Kamebling [Meded. /'
.

riet West-Java, 1905, 2Vb. 81, />/>. 9).—The scries of investigations here reported has

been previously described and the results up to date have remained approximately

as those previously reported
I

I'.. S. R., 15, p. 467).

Tobacco investigations in Ohio, (i. T. McNess and G. B. Masses U. s

Agr., Bur. Soils Bui. ?9, pp.38).—The climate of southwestern Ohio, the best tobacco

soils of the region, comprising the Miami gravelly loam and the Miami clay Loam,

ami the 4 principal varieties of tobacco grown in the Miami Valley, namely, Zim-

mer Spanish, Ohio seed Leaf, Little Dutch, and Ohio Cuban, are described, and a

report on growing Cuban seed tobacco and on the introduction of bulk fermentation

in Ohio is presented. The work in the production and preparation of the crop in

L904 is described in detail.

The changes in temperature from November 21 to January 30 during the fermen-

tation of a bulk containing .".,!••")() Lbs. are tabulated. The changes in temperature of

the bulk after "kasing," or adding water by artificial means, are also given. In

the first bulk the temperature when allowed to run as high as the moisture in the

leaf would admit did not go above 120° F. Early in February this bulk was taken

down and rebuilt after each hand of tobacco had been dipped in water. Within ti

days the temperature had reached 121° F., when the tobacco was again taken down,

shaken out, and rehulked. In this bulk the highest temperature, 120° 1'.. was

reached on February 25, after which the thermometer indicated a decline in the fer-

mentation. After rebulking on March 1 the temperature did not rise above 109° F.

and fell to 98° on March 31. When the tobacco was sized, graded, and rehulked to

age the temperature averaged 102°.

A statement is given showing that the cost of growing Cuban seed tobacco in the

experiment of 1904 was 10.5 cts. and the cost of fermenting and packing 4.5 cts. per

pound. The tohacoo lost in shrinkage about L3 per cent from the time it was cured

to the time it was baled. Sixty-nine per cent of the crop was graded as heavy tiller,

L5 per cent as light filler, and 14. per cent as broken and trashy leave-, on the

Miami clay loam 509 lhs. of leaf per acre and on the Miami gravelly loam 770 Lbs,

were secured. In experiments conducted in 1902,2,191 lbs. of fermented tobacco

was obtained from 6 acres of Cuban seed leaf. Fiveacres of Zimmer Spanish this

same year yielded 748 lbs. per acre. In 1908, 7h acres of Cuban Beed tobacco on

Miami clay loam yielded 3,950 lbs. of air-cured leaf, which weighed 3,451 lbs. when

fermented and haled.

In December, L904, the Zimmer Spanish was s^id at 1 < ; i cts. per pound, but the

I >hio Cuban was not sold because the leaf was a little too heavy. Neither of these

types of tobacco was up to the standard of quality, due to unfavorable climatic con-

ditions. The Ohio Cuban grown in L903 was sold at 35 cts. per pound, less 3 per cent

for cash, giving a return for the finished product of si4:'».s"> per acre.

Complete directions are given for fermenting in bulk, together with the details oJ

fermenting different types of leaf. Changes in temperature of bulks of Zimmer Span-

ish, Ohio seed leaf, and Little Dutch are recorded. The Bureau introduced the hulk



552 EXPERIMENT STATION RECORD.

method of fermentation in 1902, when 655,200 lbs. of Zimmer Spanish was treated by

this method; in 1903, 4,212,000 lbs., and in 1904, 10,208,000 lbs., consisting of Zimmer
Spanish, Ohio seed leaf, and Little Dutch, were fermented in bulk under its direction.

Experiments in growing Sumatra tobacco under shelter tent, 1903, W.
Frear {Pennsylvania Sta. Bui. 72, pp. 11).—Cooperative experiments in growing

Sumatra tobacco under shade were conducted on two farms, one on Donegal gravelly

loam soil and the other on Penn sandy loam. Similar experiments were made on

the Donegal gravelly loam in 1902.

Notes on the weather conditions and the culture, harvesting, and curing of the

crop are given, together with statements relating to the expense involved in the dif-

ferent operations. The crops were bulk-sweated with other Sumatra leaf, and graded

according to the Connecticut standard. In the crop from the Donegal gravelly loam

soil the loss from sweating and in rejected leaf amounted to 21.9 per cent. In the

sweated crop 34.2 per cent of the leaves were graded as light-colored and 47.9 per

cent as dark. Of the selected leaf 58.4 per cent was 'regarded as fit for wrappers.

About three-fifths of the crop consisted of leaves over 16 in. in length.

The results so far obtained indicate that the shade-grown leaf on the Donegal grav-

elly loam, lacking in luster, life, and color, is not a satisfactory substitute for imported

wrapper leaf, but that on the lighter Penn sandy loam a leaf of more acceptable

color, better luster, and less flimsiness is obtainable.

Tobacco investigations in Porto Rico during 1903-4, J. van Leenhoff, Jr.

{Porto Rico Sta. Bid. 5, pp. 47, pis. 5, fig. 1).—This is the Spanish edition of Bulletin

5 of the Porto Rico Station, the English edition of which has been noted (E. S. R.,

17, p. 32).

Improving the quality of wheat, T. L. Lyon {U. S. Dept. Agr., Bur. Plant

Indus. Bid. 78, pp. 120)

.

—This bulletin contains a historical and an experimental

part.

The historical part consists of a brief summary of a number of experiments made
from 1845 to the present time in this and other countries, and bearing on the influence

of the time of harvesting, the use of immature seed, the conditions of soil and

climate, the supply of soil moisture, and the size or weight and the specific gravity

of the seed on the composition and yield of wheat.

The experimental part presents the results obtained by the author in breeding

experiments conducted at the Nebraska Experiment Station in cooperation with this

Department. The object of the investigations was to determine whether a high or

low nitrogen content may be a characteristic of an individual plant, whether this

quality is transmitted to the offspring, with what constant characteristics it is corre-

lated, and whether a high percentage of nitrogen in a normal matured wheat plant

indicates a large accumulation of nitrogen by that plant.

The data indicate that whe i grown under the same conditions kernels of the same

variety high in proteid material have a lower specific gravity, weigh slightly less,

and occupy a smaller volume than kernels having a smaller percentage of proteids.

The same relations obtain between individual spikes and individual plants, but the

relation of light kernel and high percentage of nitrogen did not appear to hold

between individual plants in different years. As between kernels, spikes, and plants

the kernels of greater weight contained a larger weight of proteids, although a lower

percentage.

The quality of high proteid content and its correlated properties, it was found,

may be due to immaturity in the kernel, or they may belong to the normal and fully

ripened kernel. It was further shown that plants bearing either the largest number
or the greatest weight of kernels as well as those producing the greatest weight of

proteid matter and gluten have kernels of more than medium, but not the greatest

weight.
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Seed wheat separated into heavy and lighl Beed and sown at the rate of Lj bu. per

acre produced much the larger crop from the heavy kernels, birl only a small differ-

ence in yield resulted from selecting heavy Beed from the cropgrown from heavy

seed, and light seed from the crop grown from lighl Beed, during the 3 or i -
i

ing years. Aiter the first year the lighl Beed produced a greater amount of protein

per acre than did the heavy seed. The 2 rows of spikelets in the head presented a

fairly close agreement as regards the total or the proteid nitrogen contenl of the

kernels, and the same was found to be true for one-half the number of spikes, as com-

pared with the other half on plants with at least an average number of Bpikes.

The data also show that there may be quite a large variation in the proteid nitro-

gen content of different spikes on the same plant. That of BOO spikes of different

plants of the same variety varied from 1.12 to 4.95 per cent, and .">•>! plants of the

same variety the following year \ aided from 1 .l'u to 5.85 per cent. As the proportion

of gluten to proteids in kernels of different wheat plants was found to vary consider-

ably in certain eases, it is recommended that selection for improvement should be

based On the determination of gluten. Plants with kernels high in gluten contain a

smaller proportion bf other proteids than plants medium or low in this constituent.

In wheat of the same variety -town under identical conditions, the relation ol

gliadin to glutenin was practically the same in plants varying largely in proteid

nitrogen, and it is therefore assumed that an increase in the gluten content of a given

variety raised in the same region would improve, on the average, its value tor bread

making.

The content of proteid nitrogen, the kernel weight, and the total proteid nitrogen

production by the plant are considered hereditary qualities, and it is pointed oul

that plants possessing any of these qualities in an extreme degree show a tendency

to produce progeny in which the same qualities approach more closely to the average,

but that certain exceptional plants may transmit the same or more extreme qualities.

The yield of grain per plant was decreased in proportion to its Busceptibility to

cold, the effect of a severe winter being to reduce its tillering capacity. Earl]

maturing plants, as compared with later maturing individuals, gave better yield-, but

the grain was slightly lower in nitrogen content and the number of grams of proteid

nitrogen in the average kernel was also less. Plants with heads of slightly more than

medium size produced the largest yields of grain and were taller than plant- with

either larger or smaller heads, while plants with heads of medium size, or slightlj

less, tillered most extensively. The weight of the average kernel did not increase 01

decrease with the size of the head, although on the very largest heads it was reduced.

The largest yielding plants were the tallest and tillered most.

The variability of wheat varieties in resistance to toxic salts, L. L. 11 \u\ SB

{('. S. Dept. Agr., Bur. Plant Indus. Bui. 79, pp. 48)

.

—Experiments were conducted

to study the effect of the harmful salts present in the so-called alkali soils of the West

on the growth of wheat.

Varieties representing very different conditions of -climate and soil were selected

and a description of each is given. The seeds were germinated in Bphagnum moss,

and only Beedlings having healthy and vigorous rootlets were used. When the radi-

cles were from 3 to A em. long the seedlings were taken out of the sphagnum and the

tips of the roots imme r.-ed in the different salt solutions. After 24 hours they were

taken up, the elongation of the rootlets measured and transferred to hydrant water,

where they remained foranother24 hours. The radicles showing additional growth

in the hydrant water over the growth in the salt solution were considered as having

survived, and those making no additional growth as being dead.
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Usually the experiments lasted about 10 days, and from 60 to 100 seedlings were

used to establish the toxic limit in each case. The results are brought together in

the following table:

Resistanci of wheat varietiesto various salts in terms offractionalparts of a normal culture.

Name of wheat variety.
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found that absolutely pur.- distilled water does no1 hinder development, but thai

traces of zinc are sufficienl to kill the mot tips in 24 hours. It is believed that water

culture experiments maj be a means of saving several years of selection by indical

ing whether a variety is adapted to soil conditions in a particular region.

Cultivation of wheat at the Bathurst Farm, R. W. Peaco( k
| [gr. Gaz. N. 8.

Wales, 16 ( 1905), No. 5, pp. '+55 $59, Jig. 1). The cultivation ><i wheat at the farm is

described and the results with a list of varieties reported. A.mong 1 1 varieties Tar-

ragon an. I Cleveland led in productiveness, with yield- of 38 bu. 13 lbs. and 36 bu.

21 lbs. per acre, respectively.

Cultivation of wheat at Glen Innes Experimental Farm. II. 1 1 .
< .

Gaz. N. S. Wales, 16 i 1905), No. 5, pp. f59 f62). -Wheal was grown at this station

at an elevation of over 3,000 ft. and with a rainfall of L4.5 in. during growth.

The varieties leading in yield were Sussex, with 34.26 bu., and Tardenl Blue, with

30.5 bu. per acre.

The position of the wheat grains in the head in relation to seed selection,

.1. Aj>oejan {Ztschr. Landw. Versuchsw. Oesterr., 8 {1905), No. 6, pp. 609-628).—The
results of the investigation here reported show that the heaviest kernels Btood lowest

in mealiness and highesl in protein content. In connection w ith these qualities these

grains also ranged first in specific gravity, and the author points out the value of this

fact in selecting them for seed by means of centrifugal force.

From the .lata obtained the author concludes that the third or fourth ken ii -1 in the

spike, counting from below, is the heaviest ami probably also highesl in specific

gravity, and recommends therefore that these kernels he selected for seed.

The quality of the seed in its relation to the yield of wheat, .1. AlDOBjAn

[Ztschr. Landw. Versuchsw. Oesterr., 8 (1905), X". <;, j>/>. 629-682).—The results of an

experiment with selected seed, conducted in duplicate, show that the seed represent-

ing the fourth kernel from the lower end of the spike produced the largesl yield, and

that the productivity of the seed decreased as the kernels were taken higher or lower

in the head.

Variety tests with winter rape, T. Remy {Deut. Landw. Presse, 82
\
1906 I, No. 54,

p.472).—Seven varieties were drilled A.ugust 15, at the rate of about 11 kg. per hec-

tare in rows HO cm. apart.

Canadian, oneof the earliest varieties, ranked first in yield, with 26,600 kg. of <i^-i\

per hectare. Dutch rape, which yielded the largest quantity of straw, was one of the

lowest in >-r(-(\ production. Canadian also led in fat content of the grain, with 13.91

percent. The results likewise indicated that the rank-growing Holstein rape Is befit

adapted to a good soil and a mild w inter climate, while Dwarf rape can he grown on

poor soils and under more unfavorable weather conditions.

A common error in germination tests ( Abs. in < 'entbl. Agr. ( '//<///.. •'/'
I
1905 \

4, ]>/>. 958-255 ).—The germination in a seed tester of :;i samples of seed of oat- and

wheat ranged from 49 to 99 percent, hut the results obtained with this seed under

field conditions differed widely from these figures.

of oats having shown a germination of 94 pet- cent only 54 per cent was viable in

the field, and of another lot with a germination of 81 percent in the tester onlj 13

pei- cent produced plants when sown in the open soil. Two lots of wheat having

shown a germination of 63 ami 62 per cent contained only 8 an. I 4 per cent, respec-

tively, «»f viable seeds under field conditions. The average difference in germination

in the tester and viability in the held was 34 per cent.

This seed was produced under abnormally low temperature conditions and had

been injuriously affected by early fall frosts. Upon further investigation it was found

that the embryos either lacked normal development or had sustained injuries. The

embryos in many eases were bent and in some instances approached a spiral Bhape.

An injured condition was also manifested by a brownish-colored tip or base.
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The vitality of buried seeds, J. W. T. Duvel
( U. S. Dept. Ayr., Bur. Plant

/in his. Bul. 83, pp. 22, pis. 3, fig. 1).—From December 19 to 23, 1902, 32 sets of 112

samples of seeds, each representing 109 species, 84 genera, and 34 families, were mixed

with earth, placed in porous clay pots, and buried in heavy clay soil. Eight sets

were buried 6 to 8 in. deep, 12 from 18 to 20 in., and 12 more from 36 to 42 in. deep.

Of the larger kinds each sample contained 100 seeds, but for most samples 200 seeds

were taken. Control samples were stored in cloth bags in a dry room.

A complete series of 3 sets was taken up in November, 1903, and subjected to

germination tests in the greenhouse, together wth complete sets of control samples

tested in the greenhouse and in the germinating chamber. The tabulated results of

the tests show that 24 species of the buried seeds had either decayed or germinated

and afterwards decayed, and that the seeds of 73 species had not completely lost their

vitality while buried. Results as to the remaining species were indefinite.

Corn, sweet corn, corn cockle, cabbage, cotton, peas, beans, buckwheat, wheat,

and barley were all decayed when taken up. The seeds of cheat (Bromus secalinus)

and upright cheat (B. racemosus) completely lost their vitality, and it is concluded

that where cheat is found in grain fields or elsewhere it has come from seed recently

sown.

In studying the relation of depth of burial to vitality the average germination of

all samples was found to be as follows: Original tests, 63.2 per cent; control samples

in germinating chamber, 57.5; control samples in greenhouse, 53.2; samples buried

6 to 8 in., 20.5; buried 18 to 22 in., 26.5; and buried 36 to 42 in., 31 per cent, The

seeds of the Trifoliums and closely related genera, including Lespedeza and Medicago,

deteriorated very greatly while in the soil.

The seeds of the common cultivated sunflower, common garden lettuce, and oats

had lost their vitality, while those of the wild sunflower germinated 43.5, 64, and

66.5 per cent; those of prickly lettuce 63.5, 69, and 69.5; and of wild oats (Arena

fat mi), 9, 8, and 18 per cent, respectively, for the 3 different depths.

From these results it is pointed out that many weeds can be destroyed by deep

plowing and leaving the soil undisturbed for some time; that the seeds of cultivated

plants lose their vitality, while the seeds of weeds retain their power to grow remark-

ably well when buried; and that the vitality in all seeds is best preserved by careful

harvesting and storing in a dry and comparatively cool place. The results further

indicated that the deeper seeds are buried the better the vitality is preserved; that

hard seeds of the same species retain their vitality much better than those with softer

seed coats; and that unhulled seed, especially of the grasses, retains its power of

growth better than hulled seed.

Destruction of wild mustard, J. B. Maetix (Prog. Agr. et Vit. [Ed. V Est], 26

(1905), No. 21, pp. 634-636).—Of different solutions used for the destruction of wild

mustard, a 3 per cent solution of copper sulphate and a 20 per cent solution of iron

sulphate were most effective, but the iron sulphate was injurious to the crop.

HORTICULTURE.

Tomatoes under glass. Methods of pruning- tomatoes, G. E. Stone
(
3fassa-

chusetts Sta. Bul. 105, pp. 3-28, 38, 39, figs. 5).—A summary is given of the results

secured at the different experiment stations in this country with tomatoes as regards

soils and fertilizers, solid beds and benches v. pots, transplanting, pollination, time

required to grow crop, yield per square foot, pruning, etc., with the details of experi-

ments by the author on pruning tomatoes.

In one experiment, when a few of the lower leaves were removed from plants

trained to a single stem, there was a gain of 32 per cent in stem growth and 18 per

cent increase in the size of the fruits over unpruned plants. In 3 other experiments

extending over 1, 2, and 3 months, respectively, with plants trained to 2 stems, the
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removal of the lower half dozen or more leaves resulted in an Increased gain in size

of the frail of 21, 10, and 6 per cent, respectively. These results indicate thai the

beneficial influence of pruning off the lower leaves graduall} decreases with time.

Tin' results <>!' experiments in training to differehl numbers "i stems is summarized

in the table below:

Yield <in</ size of tomatoes by different
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The best temperature at which to grow mushrooms is placed at 53 to 58° F. They
grow more rapidly at a higher temperature, but such higher temperature also favors

the development of foreign fungi, molds, and bacteria, as well as insects, and the

quality of the mushroom does not appear to be as good as with the lower tempera-

ture. Freshly fermented manure gives the best results in mushroom culture and

should include the straw used in bedding the animals.
#
Cereal straw appears to be

better than that from grasses. The manure from horses fed hay and green feed does

not give satisfactory results.

Commercial fertilizers appear to add nothing to the value of good horse manure
for mushrooms, though beds to which cotton-seed meal were added gave slightly

increased yields. The experiments indicate that the temperature of the beds should

be allowed to fall to about 70° F. before they are spawned. Exhausted beds should

be discarded from the standpoint both of profit and sanitation.

Outdoor mushroom culture is seldom commercially profitable, since temperature

and moisture conditions can not be controlled. It is thought that the most favor-

able regions for mushroom culture out-of-doors are in Eureka and San Francisco,

Cal. The absolute moisture condition for mushroom beds and bricks in spawn

making is placed at 40 per cent. The vitality of spawn appears to decrease rapidly

with age. Brick spawn appears to maintain its vitality longer than the flake material.

A number of American firms are now manufacturing spawn in accordance with the

methods described by the author. About 50,000 1 nicks were sold in 1904, and it is

believed that this amount will be increased to several hundred thousand in 1905.

Pure culture mushroom spawn, F. Canning {Amer. Florist, 24 {1905), Xo. 891,

p. 1029).—The author states that he has used a number of pounds of the pure

mushroom spawn developed by this Department.

A noticeable feature of the mushrooms produced from this spawn appears to be the

evenness of size, weight, solidity, and tenderness. At the time of writing mushrooms

averaging \ lb. in weight were being picked which had not lost their tenderness.

The Columbia variety is considered especially satisfactory, as it looks well for market.

Edible and poisonous mushrooms, G. McCarthy {Bui. X. C. Bd. Agr., 26

{1905), Xo. 1, Sup.
: pp. 3-24, fig*. 4)-—A botanical classification and illustrations and

descriptions are given of a large number of edible and poisonous mushrooms which

grow in North Carolina.

The American fruit industry and the development of American fruit

exports, P. J. Schlosser {Die amerikanische Obstindustrie mid die Entwickelung des

amerikanischen Obstexportes. Frankfort: TrovMzsch& Son, 1905, pp. 72, dgm. l).—The

author visited America and describes the fruit industry in different sections of the

country with reference to cultural practices and the utilization of the different fruits.

Statistics are given showing the exports of fresh, canned, and evaporated fruits

from the United States to different countries of the world.

General considerations in regard to pruning", G. E. Stone {Massachusetts Sta.

Bid. 105, pp. 83-39, tig*. 3).—A discussion of some of the general principles of prun-

ing plants.

Winter injury to fruit trees, H. J. Eustace {New York sta ft Sta. Bid. 269, pp.

323-343, pi. 1).—An account is given of the injuries to fruit trees in different sections

of New York during the winter of 1903-4, which was unusually long and cold, and

of different methods of treating injured trees.

The minimum temperature of the winter ranged from —10° to —15° F. in the fruit-

growing sections of western New York and ^40° F. in the Hudson River Valley.

The season of 1903 had been especially trying on the trees, owing to early and pro-

longed drought, excessive fall rains, and serious ravages by insect pests. These fac-

tors combined with the long cold winter caused the unusual injury. All kinds of

fruits were more or less injured, the peach and pear suffering most. The branches

and trunks were most commonly injured, the roots seldom.
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The external appearance of injured trees al the end of the winter was normal, but

upon cutting into the trunk anywhere above enow line the bark and wood showed
marked discoloration which decreased in intensity from the sno\n line up. It was

found impossible to tell by the appearance of the wood and bark in the spring whether
a tree was dead oi not, since s e trees in which both \\ I and bark were discolored

black and which all believed were dead recovered from the injury and made a good

growth during the succeeding two years. The intensity of the discoloration, how-
ever, is an index of the degree of injury.

Peach trees, 1 to 6 years old, were much less injured and recovered much more
rapidly than older trees. Badly discolored pear trees, 2 to 5 years old, usually

recovered. Generally speaking, older trees were much more Beriously injured than

young trees. Orchards located on low sites and in hollows or pockets were injured

most and the wind damaged many orchards on exposed western slopes. A lisl i-

given of varieties of apples, peaches, pears, cherries, blackberries, quinces, and grapes

that were most injured.

In experiments to determine the best method of pruning injured trees some young
trees were cut hack below the smyw line. < Hder trees were e (times cul hack to the

Large limbs or "dehorned," sometimes moderately pruned, or left unpruned. Peach

or pear trees, 7 or 8 years old or more, when pruned hack to the main branches, were

killed, while the young trees thus treated generally recovered and made a satisfac-

tory growth. Both old and young trees moderately pruned hack usually made a

g 1 recovery and were often thus saved when trees not pruned hack at all died.

.Many of the trees not treated at all, however, recovered from the winter injury and

made a fair crop of fruit in L905. Trees that did not bear a crop of fruit in L904

made a much better recovery than those that carried even a light crop. Moderate

pruning on the whole gave much more favorable results than no pruning.

The apples of New York, I, S. A. Beach, X. ( ). Booth, and < >. M. Taylob
i New York stat, Sta. Rpt. 1903, pt. 2, pp. XX 409, pis. 129, figs. 10).—A comprehen-

sive account of the apples grown in New York, including notes on the botanical

classification of apples, the origin and development of apple culture in New York,

the adaptation of varieties to particular regions, and a discussion of what a variety

is, with technical descriptions of all of the varieties of winter apples grown in New
York and an account of their commercial importance.

The apples described include varieties which are in season with Tompkins King

and Hubbardston and all those which ripen later. Under each variety described

references to the literature on the variety are first given, its synonyms are then n< ited,

followed by an historical account, and then a description of the tree, fruit, season of

ripening, uses, etc.

On account of its completeness this report should prove of unusual value to orchard-

ists. It is attractively and substantially bound and the numerous half-tone and col-

ored plates serve a distinctly useful purpose in the determination of varieties.

Fifth report of the Woburn Experimental Fruit Farm, Duke of Bedfobd

and S. U. Pickebing ( Woburn Expt. Fruit Farm /!/>(.. 5 I 1905), pp. i.'i. pis. P).—This

report deals with the results of experiments with apple trees. The work was begun

in ls*)4 and has been carried on continuously since.

The general plan of the experiments and results secured up to L900 have been

previously noted ( 1']. 8. R., L2, p. 749). The injurious effect- of grass on apple I

and the probable cause of the same has since been reported upon (E. B. B., L5, p.

474), as has also the results of fertilizer experiments
i
E. 8. B., 16, p. B75 Mosl of

the work has been carried on with dwarf tree-, though standards have been used in

many instances.

The size of the leaf and fruit of apple trees has been found to decrease quite uni-

formly with the age of the tree up to ten years. The size of the fruit does not

appear to be influenced by the size of the crop so long as the crop is not BO excess
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as to overload and weaken the tree. Thinning the crop below this limit is, there-

fore, of no advantage. Cutting back the trees at the time of planting out has resulted

in more fruit than where the trees were not cut back until a year later. Unpruned
trees have borne crops three times the value of those pruned severely and 50 per

cent greater than those pruned moderately. It is thought that with precocious trees

these results might not hold.

Summer pruning, shaping, and pinching have not produced useful results. No
difference in results has been observable whether trees were pruned in the early fall,

midwinter, or spring, or whether they were pruned during or just before hard frosts.

Root pruning trees every year practically stopped all growth. Less frequent root

pruning resulted in proportionately less injury. Recovery began the second year

after root pruning was done and was accompanied by relatively heavy fruiting. Two-
year-old bush apple trees proved better for transplanting than 1, 3, or 4 year old trees.

Two-year-old standard trees also proved better than 4-year-old trees.

The effect of grass 5.5 and 6 ft. away from apple trees produced marked results.

The crops on these plats were more than double the normal wdthout any diminution

in the size of the fruit. The fruit which normally was of a deep green, occasionally

tinged with red, assumed a brilliant red color, and in storage kept much better.

The variety Potts kept 3 months longer than usual, and Bramleys were still good in

June at the time of waiting.

The serious injury of grass on the growth of apple trees, when it occupies the whole

area under the trees, was brought out in former reports (E. S. R., 12, p. 749; 15, p.

474). The present experiment is believed to illustrate how a kind of treatment that

is very injurious when carried to excess may be very beneficial when adopted in

moderation. The amount of tree roots which entered the grass area was determined

in 3 instances and amounted to but 0.9 to 2.4 ounces per tree. "Yet they must have
conveyed something to the trees which has been sufficient to modify the whole char-

acter of the crop. This points strongly to the view that the action of the grass is

due to some active poison."

Notwithstanding increased crops, higher colored fruit, and improved keeping qual-

ity, growers are cautioned against attempting to improve their fruits by partially

grassing over their orchards, since the line between beneficial and injurious effects

of grass is very narrow and requires further stud}'. No difference has been noticed

in the action of different grasses on the fruit. Grassing over pears, cherries, and
plums has led to the same injurious effects as with apples. The application of iron

sulphate or manganese sulphate at the rate of 27 lbs. per acre has had no noticeable

influence on the color of apples.

Careless planting of trees, such as hacking off the roots with the spade, huddling

them into too small holes when planting, pointing the roots downward, tilling in

the holes and packing down the dirt without any attempt at working it in around

the roots, resulted in impairing the vigor of the trees during the first year or two,

after which the trees recovered and at the end of 3 or 4 years had made a much
better growth on an average than trees planted carefully according to accepted

methods.

The reason for this better growth is thought to be explained by some other experi-

ments in which trees were planted 2 ft, deep or more. The roots of the trees thus

treated made no growth, but a new system was established from dormant buds at the

usual depth, after which these trees made unusually good gains, overtaking trees

planted normally. The point is made that this entirely new root system which had
never been disturbed by transplanting served the trees better than the old system,

and it is held that careless transplanting, combining the methods noted above, would
likely lead to the establishment of a new root system.

Shortening the roots one-third of their length at the time of transplanting impaired

the vigor of the growth of the trees but little, but removing two-thirds seriously
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dwarfed the trees. Trees set :; ft. deep in the ground and the soil put back in either

reversed or regular order resulted in the dying of the old root system and the develop-

ment of an entirely new root Bystem at the usual depth of 6 to 12 in.

The older the trees were at the time of transplanting, the longer was the time

required to develop the new root Bystem. Trenching or subsoiling the hard clay

subsoil of the experimental plate was \\ ithout benefit to apples. Planting trees 4 in.

too high or too low has uot made any difference in the results obtained, the trees

having readily adjusted themselves to their normal level. Trees appeal- to sink into

the ground as they grow.

Mixing peat or compost in amounts equal to the bulk of soil removed in a square

yard in planting has resulted in an increased growth due, it is thought, to the poor

physical condition thus brought about. No such hen. Ht has been obtained when
chalk, Hints, or gravel have been so used. Very early fall planting of trees was

found advantageous, but there was no choice between plantings made in November
and the following April.

The removal of apple Mossoms was found very beneficial in the growth and future

productiveness of early-hearing trees. Trees thus treated appeared to hear heavier

crops for several years afterwards and not only the year when they were first allowed

t<> hoar. With varieties that come into hearing later it was not of SO much advan-

tage. Dining the early life of apples the trees may hear well or badly for several

years in succession, but as they grow older there is a strong tendency toward hear-

ing only in alternate years.

Extensive tables are given showing the measurements, etc., of the tree- reported

upon in the different experiments mentioned above. In the text the experiments

themselves are explained and discussed at length.

The ripening" of peaches, \Y. D. Bigelow and H. C. Gore (Jour. Amer. Chem.

8oc.
t
97

I
1905 . No. 8, pp. 915-922).—A study wasinade of the composition of peaches

at various stages of growth. The work of analysis began immediately after the June
drop. The fruit was examined again when the stone began to harden and could be

cut through with a knife only with difficulty, when market ripe, and when fully ripe.

The varieties Triumph, Rivers, Early Crawford, Stump, Elberta, Orange Smock, and

Heath Cling were employed. The results of the analyses at the different periods of

development are given in tables. The season was abnormal, being very humid np to

August 10 and very dry after August 20.

The data secured show that the peach contains practically no starch at any stage

of growth. Between the time of the June drop and the market ripeness of the peach

the weight increased on an average from 9.51 to 73.59 gm., the solids in the flesh

from 0.9 to 9.72 gm., and the percentage of flesh from 64.55 to 92.49, while the weight

of the stone decreased from 32.5 to 6.86 per cent of the weight of the whole peach.

The proportion of solids to water in the flesh remains fairly constant throughout the

whole period of growth. The stone, on the other hand, becomes harder and the

percentage of water decreases.

The flesh of the peach increases in weight about eleven times between the June
drop and market ripeness. The weight of reducing sugars increases nearly eight

time-, and sucrose and acids increase considerably more than this. The various

forms of nitrogenous substances all increase in weight from the beginning t<> the end

of the period of observation. Only .'! varieties of peaches were analyzed when fully

ripe. Between market ripeness and full ripeness considerable growth takes place,

there being an increase in both water and solid content and in reducing sugar and

sucrose.

Studies on peaches, W. D. Bigelow and H. ('. Gore U. S. Dept. Ag .. Bur. Chem.

Bui. :k, pp. 32).—Part 1 of this bulletin is made up of compiled analyses of peaches;

part 2 deals with the changes in chemical composition of the peach during growth

17541—No. 6—06 i
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and ripening, and part 3 with the effect of storage on the composition of peaches.

Part 2, dealing with the changes in peaches during growth and ripening, is noted

above from another source.

In studying the effects of storage on the composition of market ripe peaches, one

lot of fruit was kept at ordinary room temperature ( 77 to 86° F.
) , another in cold

storage (32° F. ), and a third lot in a common refrigerator (54 to 59° F-). By each

method of storage the fruit lost weight, due not only to evaporation, but to actual

decrease in the solids of the flesh. By storing at ordinary summer temperature

marked changes occurred within 2 or 3 days.

The life of the peach can be prolonged only by reducing the temperature quickly

after picking. Peaches stored at 32° F. changed much more slowly in composition.

At the end of 3 or 4 weeks, however, the flesh may begin to discolor and there is a

loss of flavor. The changes in the composition of peaches stored in a common
refrigerator were intermediate between those stored at summer temperature and those

in cold storage.

Besides the above experiments other data are given for the storage of very green

peaches and of peaches taken when the stone was hardening. These were placed in

a common refrigerator at a temperature of 53.6 to 59° F. The results of these

experiments on the whole were quite similar to those obtained when more mature

peaches were stored in the ice box. "The rate of ripening of the green peach is not

markedly more rapid than that of the more mature fruit."

Plums for home and market, W. J. Green and F. H. Ballou (Ohio Sta. Bui.

162, pp. 229-258, jigs. 19).—Directions are given for the planting and care of plums

and descriptions of the sorts of European, Japanese, native, and hybrids that succeed

best in the vicinity of the station.

The varieties described in each of these classes are arranged according to the sea-

son of ripening, beginning with the earliest, and the dates of blooming and period of

ripening are noted in each case for the season of 1904. Many of the varieties men-

tioned are illustrated. In conclusion, a table is given showing in condensed form the

classification and description of 107 varieties of plums grown at the station, with

other data as to period of bloom, size and form of fruit, color, quality, etc.

Hybrids in their relation to grafting- and wine, L. Daniel [Rev. Vit., 24

(1905), Xo. 606, pp. 89-96).—The conclusions of the author are to the effect that

there is a variation in vines which results from grafting, but this variation may be

either useful or harmful.

The best varieties of French grapes can not be improved in quality by grafting, but

may be rendered more resistant by this method. Hybrid grapes may be improved

both in quality and resistance to Phylloxera by grafting. Variations produced by
grafting appear frequently to be hereditary in vines. On this account the author

advises the establishment by the government in the experimental fields now exist-

ing plats for the preservation of all the old French varieties as a means of compari-

son with future varieties and variations.

Analyses of American grape shoots, J. Caspar (Ann. Inst. Cent. Ampelol. Roy.

Hongrois, 3 (1905), Xo. 2, pp. 57-166, dgms. 9).—Tables containing analyses of a large

number of shoots of the varieties Portalis, Monticola, and Metallica of Vitis riparia

and V. solonis are given with comments. The analyses show the size of the cuttings,

water, dry matter, ether extract, and ash content.

The passion fruit, W. J. Allen (Agr. Gaz. X. S. Wales, 16 (1905), Xo. 6, pp.

602-606, pi. 1, figs. 3).—An account of the culture of this fruit in New South Wales,

with a colored plate of the leaves, flower, and fruit, and illustrations of different

vineyards which have been planted to it.

Notes on the growth and culture of vanilla, J. Costantin (Jour. Agr. Trop., 5

(1905), Xo. 48, pp. 163, 164).—Mention is made of the role which fungi play in the

development of orchids, more especially of vanilla, as an explanation of the practice
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of planters in Reunion of tearing the vanilla vine from its living support al the time

of flowering. The symbiotic relationship of vanilla unci fungi has been previously

noted l
E. S. I:.. 16, p. 851 |.

Id the author's investigations the period of flowering was considerably retarded in

the presence of the fungus. By tearing the vine from its living support, therefore,

the injurious effect of the fungus is minimized and this practice is given a rational

explanation.

Vanilla culture in the Hawaiian Islands, A. [nkersu i World To-Day, u

(1905), No. 8, /'/>. i"i.\ WIS).—An accounl of planting aboul 8,000 cuttings of

vanilla in the region of Kona, Hawaii, where it i< believed the climate is especially

suitable for this crop.

A revised classification of roses, 1905, .1. <i. Bakes (Jour. Linn. Soc. [
/."/<-

don], Bot., 87 ( 1905), No. 258, />/>. 70-79).—A revised analytical key is given to the

various groups of roses.

Our native orchids, W. II. Gibson and Helena L. Jellipfe
I
New York: Double-

day, Page & <'<>., 1905, />/>. AAA 17 158, pis. 58, figs. /: ).- -Illustrated descriptions

with key are given of the orchids native to the region from Kansas easl to southern

Virginia and north to Manitoba and Labrador.

Ether forcing- without a greenhouse, Flora L. Marble [<!<tr<l. Mag. [A'. )'.
J.

2 i 1905), No. 9, /'/>. 64, 65, figs. 7).—An account of the etherization of 2 azaleas, 2

lilacs, ami L' dentzias in an old-fashioned chest and their subsequent growth in the

living room of the house.

By etherizing these shrubs ~- hours from November 4, blooms were secured at

( Jhristmas time, t he average cost of etherizing being 15 cents per plant. < >ne azalea,

Simon Mardner, 1 lilac, Charles X, and 1 deutzia were given a double dose of ether-

ization with half the quantity of ether first used. This proved especially beneficial

with these varieties, since the 1 dentzia etherized for only 72 hours failed to Start

into growth until late in the season, not producing bloom until February.

Two examples of grafts, L. Daniel
I
Compt. Rend. Acad. Sci. [Paris'], 141 I 1905),

No. •
>', pp. 214, 215).—Tall morning glory (Ipomcea purpurea) and Quamoclit coccinea

were grafted by the author on the sweet potato (Batatas edulis).

The first i-' are annuals, while the sweet potato in that climate is perennial, devel-

oping very slowly and producing tubers only at the end of several years. On the

Other hand, the 1' plants mentioned first are well adapted to the climate. A.S a resull

of these grafts tubers the size of 1 cm. were formed at the end of the first year, the

tubers formed when Q. <-<„;-i,,t<i was used as a Bcion being smaller than when tall

morning glory was used. The control sweet potatoes which had not been grafted

produced no tubers.

In another instance Helianthus multiftorus, which is perennial and in that climate

reproduces itself exclusively by tubers, was grafted on //. annuus, a variety of -me
flower which grows well there, producing fertile seeds iii abundance. As a result of

this graft the //. muttiflorus scion produced a large number of flowers, one of which

contained a fertile seed. From this seed was grown an //. multiftorus which bad

conserved the characters acquired by the scion.

FORESTRY.

Forest irrigation experiments, K. Bohmerle | Centbl. Gesam. Forstiv.,81

No. /'. y/'. //'"' 172, figs. 8). An account of irrigation experiment- carried out near

Vienna, Austria, during the years L901 t<» 1904.

The forest was 56 years old in the beginning of the experiment and consisted of

Austrian pine. Tallies are given showing in detail the diametergro* thof each of the

trees on the irrigated ami unirrigated plats during each year of the experiment. The
increment percentages on the unirrigated plat during each year was as follows: In
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1901, 2.3 per cent; in 1902, 5.2; in 1903, 4.5, and in 1904, 3.2. On the irrigated plat

the increment percentage in 1901 was 5 per cent; in 1902, 7.4; in 1903, 7.1, and in

1904, 5.5.

These figures show an increased increment of about 10 per cent in favor of irriga-

tion. The favorable effect of irrigation was noticed the first year, especially with the

lower class trees.

Forest irrigation experiments, A. Cieslar (Centbl. Gesam. F<>r*1ir., si (1905),

No. 5, pp. 195- 211, figs. 2).—An account of irrigation experiments with young stands

of white and Austrian pine and spruce during the period 1901 to 1904, inclusive.

From May to September of each year from 38 to 44 irrigations were given. The

dates of each irrigation; the character of the year as regards precipitation, etc.; the

number of trees which lived on the different plats, and the growth they made are all

shown in detail. Irrigation proved especially efficient in the case of spruce. White

pine seemed to be injured by irrigation except in the one very dry season of 1904,

when marked results in favor of irrigation were noted. Austrian pine appeared not

to be injured by irrigation in 1903, and was greatly benefited in 1904.

In other observations the author notes that Austrian pine withstands drought

much better than white pine, and in dry situations should be selected for planting

in preference to white pine.

The dead cover of forests and nitrogen, Horxbergek (Ann. Sd. Agron., 2. ser.,

10 (1905), I, Xo. .'.
[>i>.

2.'f)-Mo).—The author briefly reviews the work of E. Henry

(E. S. R., 16, p. 444) relative to the decomposition of dead leaves in forests and the

fixation of atmospheric nitrogen, and gives the results of his own experiments con-

ducted along the same lines.

The zinc boxes used in the author's experiments were 20 cm. square and 10 cm. deep.

Holes were punched in the bottom so that water could escape and the bottom was

covered with filter paper. Six of the boxes used contained a small amount of sand-

stone in the bottom. The leaves used in the experiment were those of oak, beech,

pitch pine, ash, hornbeam, and acacia.

They were gathered in the fall and placed on screens and covered over, with paper

to keep the dust from them until they were needed in the experiment. Part of the

leaves were then analyzed and the remainder put in their respective boxes and left

in the open from February 0, 1903, to February 6, 1904, exposed part of the time to

the rain and all of the time to the air. At the end of the year the leaves in all of the

boxes were again analyzed with reference to their nitrogen content.

In all except 2 cases the total nitrogen content of the leaves had decreased instead

of increasing, as was the case in Henry's experiments. Even in the 2 cases in which

there was an increase the increase was so slight as to be within the limits of analytical

error.

Observations on the preceding1 memoir, E. Hexry (Ann. Set. Agron., 2. ser.,

10 (1905), I, No. 2, pp. 231-236).—The author reviews the above article by Dr. Horn-

berger on the decrease in nitrogen content of decayed forest leaves, and argues that

the results of the experiments under the conditions in which they were conducted

were not other than what might have been expected.

In gathering the leaves and allowing them to dry before the experiment began, the

uerminative ability of the micro-organisms originally existing on the leaves in the

forest would be largely lost, and the material would therefore become nearly sterile

and not able to function as normal dead leaves in the forest. In order to secure

results of value it would be necessary to carry on the experiment under conditions

exactly as they exist in large forests.

The recent work of a number of other investigators is cited to show that nitrogen-

fixing bacteria really assimilate the free nitrogen of the air in the decomposition of

forest leaves.
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All the spruces worth cultivating-, .1. I- . Johnston Gard. )iag. [A. )'.], ?

(1905)) No. 1, />/'. ?4-86, figs. 8) . This is the second article inaseries of monographs
tor the use of experl gardeners, designed to bring our knowledge of the Bubjecl up to

date. Ii describes the various species of spruces, distinguishing their uses from a

horticultural standpoint A key to distinguish the spruces is included and illustra-

tions given of a number of the more important species.

Productivity of Siberian larch, (ii si: i Cenibl. Gesam. Forstw., 81 1906 . No. 6,

/>/>. 251, .''>.').— Data on the height and diameter of trees in a Siberian larch foresl

established by Peter the Great in Finland. The trees vary in age from 80 to 164

years.

Mallet eucalypt bark better than black wattle, I >. I-.. Nik inn- (Agr. Jour.

Capt Good Hope, 26\ 1905), No.6, pp. 784 789). Mallet bark isstated to betheprod-

uce of one of the West Australian gums, known botanically as Eucalyptus occidentals.

In a comparison between mallet bark and black wattle, mallet bark contained

:;'.<.:;."> per cent of tannin matter, while black wattle contained but :!">.'. 16 per cent. Tl m

ma Hot eucalypt appears to beat home in the southwest of Cape Colony. A table is

given showing^the growth of 37 trees 2\ years from seed. The height varies from 2

to 1 1 ft. and the average is 6 ft. 6 in. The soil on which these mallet eucalypts are

growing is declared to be t« m » poor for most agricultural purposes.

Analysis of mallet bark (Natal Agr. Jour, and Min. Rec, 8 I 1905), No. 6, pp.

578-580).—Analyses with reference to the extract matter, tannin, nontannin, and

moisture, are given for salmon gum ( Eucalyptus salmoniphloia)
,
gimlet < E. salubris),

white gum I E. redunca),an6 mallet | E.occidentalis). The mallet appear- to contain

much the larger amount of tannin. The tannin of the salmon gum, however, is rela-

tively more astringent than in the other barks tested.

Hedgerow timber, A. ( !. Forbes (Jour. Bd. Agr. [London], 1 .' (1905 . No. 8, pp.

129-186).—This article considers hedgerow timber from the standpoints of ornamental

gardening, wind-breaks, and as a natural source of wealth in rural districts, and con-

tains suggestions on the planting, pruning, and management of hedgerow timbers.

Forest planting and farm management, G. L. Clothier
( U. S. Dept. Agr.,

Farmers' Bui. 228, pp. //, jigs. 3).—Reprinted with minor changes from the Yearl k

of the Department of Agriculture for L904
l
E. S. R., 17. p. 147).

New source of rubber (Mo.Consular and Trade Rpte. [U. SI] 1905, No. 298, pp. 186-

138).—United States Consul A.yme* reports that the India rubber exported from Para

has been traced to 4 main sources: " India rubber proper from the Hevea bramlienew,

'caucho' from the Castilloa ela&tiea or a closely allied species—CastUloa ulei, ' mani-

coba' from the Manihot glaziovii, and 'mangabeira' from the Hancornia speciosa."

It appears that much of the rubber known as ''line Para," and which was supposed

to be the exclusive product of //. brasiliensis, is really obtained from a tree identified

as Sapium aucuparium. This tree has many native names, such as tapun'i, murupita.

curupita, etc. A prominent characteristic of the Sapium is its polymorphism. The

same tree assumes widely different aspects under varying circumstances, Buch as sun,

shade, dry ground, and wet or periodically inundated ground. The rubber from the

tapuni tree it is claimed can not be distinguished from pure hevea rubber.

A rubber obtained from the upper Kingu River and which is known as "borracha

fraca" or " weak rubber" closely resembles specimens of the murupita or tapuni rub-

ber, and is believed by the author to be tapuru rubber. The Sapium appears to be

a hardy tree and -rows with great rapidity. A 5-year-old tree in the botanic
:

gar-

dens measured 8 in. in diameter 3 ft. from the -round. It is believed certain that the

latex of this tree can be successfully mixed with hevea latex and be therefore of great

commercial importance.

Rubber planting industry in Ceylon (Jour. Soc. Arts, 58 I
1906 . No. 9751, pp.

969, 970).—There are at present about 25,000 acres under nil.her cultivation in Ceylon,
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the acreage having increased nearly 44 per cent during the past year. In the Malay

Peninsula the extent of the rubber planting is placed at 30,000 acres, in Java at 5,000

acres, and in India and Burma at 5,000 acres.

Rubber in Hawaii, J. <t. Smith (Hawaii Sta. Press Bui. 13, pp. 11).—A brief

account of American, African, and Asiatic rubber plants, with suggestions as t<>

rubber culture in Hawaii.

The most suitable species for culture in Hawaii appear to be Manihot glaziovii and

Ficus elastica. The first of these, it is stated, should comprise the larger proportion

of all new plantations because of its very rapid growth and early maturity. F. elastica

grows more slowly but yields much more abundantly when it finally reaches bearing

age. Other promising sorts for Hawaii are manicoba rubber (Hancornia speciosa)

and the white rubbers ( Sapium tolimense, S. verum, and S. stylare).

It is believed that conditions in Hawaii are very favorable for the cultivation of

the Ceara trees. One company has already planted 100,000 seeds of this species and

expect to have half a million trees growing within 2 years.

Results of tapping- experiments in a Kickxia plantation, O. Warburg
(Tropenpflanzer, 9 (1905), No. 7, pp. 385-390).—An account of the tapping of Kickxia

trees 5£ years old to determine the character of caoutchouc produced and the profit-

ableness of working trees of that age.

The results obtained indicate that caoutchouc from trees of this age while not of

the best has considerable commercial value. It is not believed advisable to system-

atically work trees of this age. In certain cases, however, tapping may be profitable.

Thus one man can secure from 5 trees this age about 400 gm. of dry rubber per day

having a market value of at least 38 cts., while the cost of production is about 18 cts.

The experiment was preliminary to a more thorough investigation which is to be

undertaken.

Estimate of cultivated rubber in the world (India Rubber Jour., n. ser., 30

(1905), Xo. 5, pp. 259, 260).—An account of the planting of rubber in Ceylon with an

estimate of the acreage of cultivated rubber in the different countries of the world in

1 905. The total acreage is placed at 149, 95( >.

DISEASES OF PLANTS.

Notes on parasitic diseases of plants, F. B(-euf (Bui. Dir. Agr. et Com. [Tunis],

9 (1905), No. 35, pp. 245-269, figs. 16).—A number of fungus diseases of cereals, fruit

trees, vegetables, and ornamental plants are described, and where remedies are

known suggestions are given for their use.

Attention is called particularly to the parasitic growth of a number of species of

broom rape upon various vegetables, forage plants, etc. There are said to be 13

species of Phelypaea and 20 of Orobanche in Tunis that are known to be parasitic on

various plants, the most of them occurring on vegetables. Constant care that the

seed of broom rapes should not be included in seed of economic plants is urged.

Diseases of plants in the Tropics, (1. Delacroix (Agr. Prat. Pays Chauds, 5

(1905), Nos. 29, pp. 164-173; 30, pp. 230- ?45).—In continuation of previous papers

(E. S. R., 16, pp. 676, 1091), the author gives a classification of parasites, describes

the different forms of parasitism, and discusses the various causes of parasitic attack.

The invasion of the host plant by fungi is due to positive chemiotactic action, and

facultative parasitism is also to be explained in this way. Immunity and predisposi-

tion to disease are determined by the chemical composition of the host. Slight

modifications seem able to secure some degree of immunity. The effect of age of

plants, soil, atmospheric conditions, etc., on disease is discussed.

A blight of barley and oats (Jour. Bd. Agr. [London], 12 (1905), No. 6, p)p.

347-350, figs. 2).—A description is given of a blight of barley and oats caused by
Helminthosporium gramineum.
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The fungus produces upon the leaves and Leaf sheaths minute, scattered, pale-

spots, which increase in number and size, and the Leaf gradually changes to a sickly

yellowish-green color, after which jt ceases to grow. The plants attacked are

checked in their development, and in bad cases the crop dries up without producing

more than a small percentage of well-developed heads.

In addition to the hosts mentioned the fungus has been observed on wild barley,

and it probably occurs on a number of wild grasses, from which it may pass to culti-

vated oats and barley. It is thought probable thai the fungus may be conveyed by

Beed, and treatment with fungicides or hot water is recommended.

A preliminary note on clover diseases in Tennessee, 8. M . Bain and 8. H.

Essary [Science, n. %er., .'- [1905), No. 564, /' 50S).—A preliminary report Le given

of investigations carrie<l on at the Tennessee Station to ascertain the cause of several

diseases of clover. In the vicinity of Knoxville this crop begins to die in the sum-

mer following late winter sowing, and the trouble has been popularly attributed

to some condition of the soil. The author-' investigations have shown that the

malady is independent of soil conditions, but is principally due to a specific fungus.

Early in the season the clover rust
| Uromyces trifolii) and Pseudopeziza trifolii were

both noticed upon clover, but were of comparatively little importance. A more

destructive disease is that caused by Mdcrosporium sarcinaeforme. This fungus

attacks alsike clover as well as the red, and appears capable of destroying the plants

without assistance from any other parasite. The most destructive disease thus far

observed is due to an undescribed species of Colletotrichum. In general appear-

ance this disease is said to resemble the anthracnose of clover, which has been

attributed to Glceospori" m caulivorum I
E. S. R.,14, pp. 159, 77:; .

The Colletotrichum referred to causes considerable injury to young clover plants

in early summer, where it confines its attacks to the petioles of the leaves. The

greatest damage, however, is said to be to the blooming and fruiting plants, which

are attacked most frequently just below the flowerheads, but sometimes at other

points causing the blackening and death of a limited region, eventually destroying

the entire plant.

The details of the investigations are to be published in a bulletin of the Tennessee

Station.

Diseases of tobacco, M. T. Cook and \V. T. Horne (Estac. Cent. Agron. Cuba

Bui. 1, pp. 17-22, figs. 4).—Descriptions are given of a disease of tobacco in the seed

bed due to Khizoctonia sp., the mosaic disease, the leaf spot caused by Cercospora

Yticotianse, some curing house troubles, and the occurrence of a broom rape -

bancfo ramom) in tobacco fields. Fungus diseases so far have not seriously threat-

ened the crop in Cuba, hut the author thinks best to describe those enumerated

above, and suggests methods for their prevention.

The duration, of Gymnosporang-ium and its relation to rusts, E. Piullieux

|
Wul. Soc. Sat. Ayr. France, 65 ( 1905 I, No. 6, pp. 464-479).—In investigating some of

the hetercecious rusts the author has studied the phenomena relating to the Gymno-
sporangimn on junipers and its Ivestelia stage or rust <>n pears and ornamental

haw thorns.

All trees and shrubs carrying the so-called cedar apples should be CUl 0U< when in

the vicinity of pears, apples, haw thorns, and similar plant-. The < rymnosporangium

is perennial in the tissues of various species of juniper, and it is known to persist for

4 to 8 years in the common juniper and L2 or more year- in Juniperus sabina. The

presence of either of these species of shrubs make- combating the rust on the pear

and other economic plants all the more difficult.

The black spot, or scab, of the apple and pear, C. 1\ Lounbbubv
|
Agr. Jour.

Gape Good Hope, 27 (1905), A"-. .'. pp. f00-27-*).—Notes are given on the occurrence

of the black spot, or scab, due to Fusicladium dendriticum and /•'. pyrinum. The dis-

tribution and amount of injury caused by these fungi throughout Australia ia shown,
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after which the author discusses the propagation of the fungi, methods by which they

spread, etc.

Both apples and pears seem quite subject to attacks of these fungi in South Africa,

and attention is called to the fact that while the regulations prohibit the introduc-

tion of apple trees for orchard planting there is no restriction against the introduc-

tion of seedlings for budding and grafting purposes, and it is thought that through

these the disease is propagated and spread. Among the remedies suggested for the

prevention of losses the author recommends the thorough application of Bordeaux

mixture.

Fire blight, L. F. Henderson (Wis. Hort. Soc. Bid. 5, pp. 8).—This bulletin,

which is a reprint of a press bulletin of the Idaho Experiment Station, gives a brief

history and description of fire blight, together with approved remedies.

Black and gray rot in Indre, H. Blin [Rev. Vit., 24 (1905), No. 611, pp. 241,

242).—During 1905 the black rot was especially destructive in the vineyards of Indre,

the Lyonnais and Durif varieties being most attacked.

A commission composed of members of the viticulture! society in cooperation with

the departmental professor of agriculture have made a study of the situation, and for

future treatments they recommend a winter treatment of iron sulphate 25 to 30 kg.,

sulphuric acid 1 liter, and water 100 liters. This is to be followed during the grow-

ing season by applications of a spray composed of water 100 liters, crystallized copper

acetate 1 kg., and acetic acid 0.5 kg. The applications should be made with refer-

ence to the time of appearance of the rot.

For the prevention of the gray rot caused by Botrytis cinerea the application of a

powder recommended by Zacharewicz is advised. This consists of plaster 60 kg. and

sulphosteatite, containing 20 per cent copper sulphate, 40 kg., to be dusted over the

vines at frequent intervals.

Treatment for Botrytis of grapes, L. Degrully (Prog. Agr. et Vit. (Ed. VEst),

26 (1905), Xo. 19, pp. 561-566).—Attention is called to the use of various mechanical

treatments for preventing the attacks of Botrytis cinerea on grapes. These consist in

the main of dusting the foliage with mixtures containing sulphur, lime, steatite, etc.,

often accompanied with Bordeaux mixture.

The author briefly describes experiments with fertilizers in which different

rows of vines were treated with muriate of potash, calcium superphosphate, and

nitrate of soda. The superphosphate appeared without effect as far as the disease

was concerned, but the muriate of potash seemed to reduce the amount of disease,

while those vines receiving the nitrate of soda were much more affected than any of

those receiving treatment, As a supplemental treatment to the use of fungicides the

author recommends attention to the fertilizers used. Where the disease is prevalent

the amount of nitrogen should be diminished and potash increased.

It is claimed that the Botrytis is more severe after attacks of Tortrix ambigueUa

and the destruction of this insect is advised.

The rougeot of grape, L. Ravaz and L. Roos (Prog. Agr. et Vit. (Ed. VEst), 26

(1905), Nos. 39, pp. 363-370; 40, pp. 392-398, pi. 1).—This disease, which has long

been known, makes its appearance in the summer whenever the heat becomes

extreme.

The leaves become altered and lose their rigidity, and the parenchyma becomes

reddened, while the principal veins remain green. Later the leaves become brown and

dead, the grapes are wilted, and the young shoots yellow. The diseased vines do not

die suddenly, but their productivity is considerably diminished. A microscopic study

of the tissues does not show any exceptional characters beyond the increased quan-

tity of the red coloring matter, anthocyanin, and a greater abundance of starches and
sugars. Later in the season the young growth does not show this unusual coloring,

and the old leaves still remaining resume their normal coloration.
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Numerous can.-.- have been assigned to this disease, but the evidence seems to shovi

that it is due to impaired nutrition and that it may be artificially induced in a num-
ber of ways. It is believed thai an insufficiency of lime is at the base of the trouble.

Experiments with lime and other fertilizers Bho\* thai the disease can be controlled,

the best results being obtained where potash salts were used in conjunction with

lime, the potash seeming to make the lime more readily available to the plant.

Acariosis, brunissure, and erinosis, II. I\\i:s i Prog. Agr. el Vit. i Ed. VEst), ?6

i 1905), No. SI, />/>. 188-146, pi. I, figs. 6).— Acariose, or "court-nou6," brunissure, and

erinose of the grape arc according to the author, all caused by Phytoptus vitis, the

different appearances assumed by the host plant being due to differences in varietal

susceptibility, weather, etc.

For treatment the use of sulphur-, lysol, mixtures of soap ami an extract of quassia,

and soap and tobacco gave g I results, the latter proving the most efficient. The
summer treatments should be preceded by thorough spraying of the vines in Feb-

ruary or March with rather Btrong solutions of lysol, soap and carbolic acid, and soap.

carbolic acid, and oil of rape seed. Winter treatment with strong solutions of copper

sulphate or iron sulphate would probably be found effective.

A disease of cherry laurel, E. Raignault (Jardin, 19 i 1905), No. {37, p. 140,

figs.
•>').—An account is given of attacks of Coryneum beyerincMi on the cherry laurel,

and it is said to also infect the peach, cherry, almond, and apricot.

For the prevention of the disease the author recoi ends several sprayings during

the growing season with Bordeaux mixture, Oij the cherry laurel the fungicide is

less adherent on account of the smooth surface of the leave-. When occurring abun-

dantly this blotch destroys the ornamental value of these shrubs by causing their

defoliation.

Report of the botanist, .1. Burtt-Dayy {Transvaal Dept. Agr. Ann. Rpt. 1904,

pp. $61-880, /'/•-. //, maps 5).— In a report of the botanist for the yearending .lime 30,

1904, notes are given on a number of plants of economic importance, together with a

record of investigations on stock ranges, noxious weeds, plant diseases, and plants

poisonous and injurious to stock.

Among the diseases diseussed particular attention is devoted to the coffee leaf

blight due to Hem.Ui ia vastatrix. This fungus has almost devastated the coffee planta-

tions in the districts examined. Attention is called to the fact that an indigenous

species, //. ir<,<,</ii, is quite common on two South African shrubs, Vangueria infa'usta

and V. latifolia. These two -pedes of fungi are so closely related that it is believed

that the indigenous species could readily attack coffee plants if opportunity was

offered.

Notes on the use of combined fungicides, I.. Augrand ( Rev. VU., 24 i 1905),

No. 606, pp. 105-107 I. —In seeking a combined fungicide foruse against the powdery
and downy mildew o\ grapes, the author carried on experiments with a number of

mixtures, and the results obtained are briefly given.

Sulphur in a dry state is said to act too slowly, and to obtain a more rapid libera-

tion of sulphurous acid a number of mixtures were tested. Calcium bisulphite and

sodium hyposulphite were each added to Bordeaux mixture at the rate of 500gm.
per hectoliter. Both mixtures badly burned the foliage and considerable injury

followed their use even when diluted to a considerable extent.

Later the author tried a mixture composed of Bordeaux mixture and an alkaline

polysulphid with success. The formula and directions for making this mixture arc

as follows: Copper sulphate 4 kg. and water 100 liters, polysulphid 2 kg. and water-

100 liters, and lime 2 kg. and water 25 liters. After a thorough solution, pour the

lime water into the polysulphid solution, and this mixture in turn into the copper

solution, stirring thoroughly. This mixture is said to be very effective in preventing

both forms of mildew, is quite adhesive, and acts as a stimulant to the foliage, as

judged from the dark green color of the plants.
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A study of combined fungicides, J. de Bouttes [Prog. Agr. et Vit. (Ed. PEst),

26 (1905), No. 24, pp. 716, 717).—A favorable report is made of the addition of

sulphur to Bordeaux mixture, the combination being applied at one spraying.

Three years' use of this mixture in comparison with sulphur applied in the ordinary

way has convinced the writer of its efficiency. The combined fungicide is said to be

much more adherent than the ordinary forms, and its greater efficiency is attributed

to the fact that the sulphur is deposited much more uniformly over the foliage than

is possible when dusted in the form of powder. The acid in the copper sulphate

mixture is said to materially add to the adhesiveness of the mixture.

The crystallization of soda fungicides, F. Porchet (Rev. Vit., 24 (1905), No.

616, pp. 377-380).—The chief difficulty in the use of soda fungicides is said to be due

to their rapid deterioration. When solutions of carbonate of soda and copper sul-

phate are mixed, a colloidal precipitate of a greenish-blue color is formed. Ordi-

narily after standing for a little time the precipitate loses its blue color, becomes

crystalline, and is less adherent to the foliage than when freshly made.

The causes of the changes were studied, and the author says that if properly made
the solution should stand for a long time without crystallization. Too great acidity

favors crystallization and alkalinity retards it, though too much alkali makes the

fungicide thick and less adherent. High temperatures favor crystallization. The

use of impure chemicals and utensils that have been used for other fungicides also

favors the depreciation of the fungicide. On this account a warning is given that

all utensils, spray pumps, etc., should be thoroughly washed before using them for

the preparation or application of fungicides containing soda compounds.

ECONOMIC ZOOLOGY—ENTOMOLOGY.

The mammals of Great Britain and Ireland, J. G. Millais (London, New York,

and Bombay: Longmans, Green & Co., 1905, vol. 2, pp. 299, pis. 72).—In this, the sec-

ond of the three proposed volumes relating to the mammals of Great Britain and

Ireland, the author continues a discussion of carnivora including the family Mustelidse.

The greater part of the volume is devoted to a consideration of the habits and

economic relations of various rodents, including squirrels, beaver, rats, mice, and

voles. The anatomy and habits of each species of mammal mentioned in the vol-

ume are discussed in great detail, so that the work furnishes a fund of information

of unusual value regarding these species. The illustrations accompanying the vol-

ume are of excellent quality.

Game laws for 1905, T. S. Palmer, H. Oldys, and R. W. Williams, Jr. ( U. S.

Dept. Agr., Farmers' Bui. 230, pp. 54, jigs. 6).—This bulletin is similar in purpose to

those issued annually on the same subject since 1902. The information contained in

the bulletin is more condensed than in the previous issues and recent changes in

game laws are included.

The destruction of gophers, ground squirrels, and prairie dogs, A. Meraz
(Com. Par. Agr. [Mexico], Oirc. 20, pp. 11, pi. 1).—These pests are described with

particular reference to the damage which they cause to cultivated crops. In com-
bating them various poisons have been tested, including phosphorus, strychnin, and
cynanid of potash. Traps, fumigation with bisulphid of carbon, acetylene gas, and
other remedies were also tried. Good results were obtained from the application of

fumigation methods.

The destruction of rats, G. Gandara and C. Macias (Com. Par. Agr. [Mexico],

Oirc. 22, pp. 44, figs. 39).—The distribution and injurious effects of rats are briefly

discussed. Particular attention is given to a consideration of remedies for destroying

these pests. Among the remedies discussed by the author mention may be made of

baits containing phosphorus, arsenic, strychnin, and other solid poisons, as well as
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the use of bisulphid of carbon and other gases, fl liir_r . and destruction with infec-

tious virus. The ase of various trap- is also considered. According to reports bear-

ing on the use of virus this remedy is of considerable efficacy.

The destruction of field mice, II. Sagnier
I
Bui. Soc. Nat. Agr. France,65\ 1905 >,

Wo. 6, pp. 878S86). [n the districl of Haute-Marne, field mice disappeared quite

Huddenly, apparently as a resull <.iai.iiii.lant rain- an. 1 heavy snows during winter.

fhe weather was extremely variable during the months of January and February.

It appears, therefore, thai the mice were frozen or drowned in the burrows.

The study of birds, (
'. .1. Pbnnock [Ann. Rpts. Bd. Agr. Del., 8- ',

I 1908-4), />j>-

bf-58)

.

—The feeding habits and economic relations of birds arc briefly discussed,

with notes on certain species of importance from an agricultural standpoint.

Two natural enemies of the farmer. The value of birds to the farmer,

T. G. Peabson (But. N. < '. Bd. Agr., 96\ 1905), No. 8, pp. 41-44).— Brief reference is

made to the losses caused by noxious weeds and insects. Birds are discussed as

friends of the fanner on accounl of their assistance in destroying weeds and injurious

Insects. Particular mention is made in this connection of the quail, meadow lark,

robin, cuckoo, chickadee, chipping sparrow, night hawks, etc.

Birds from certain of the Philippine Islands, H. ('. McGbegok ([Philippine\

Pur. Govt. Labs. [Pub.], 1905, No. 25, pp. 84, pis. 11).—Lists are given of birds

Bbeen ed on the islands of Romblon, Sibuyan, ( !resta de < rallo, Ticao, Cuyo, ( iulion,

Calayan, Lubang, and Luzon. Certain species are described as new and notes are

{given on the distribution and feeding habits of some of the more important ones.

The horned larks and their relation to agriculture, W. L. McAtee ( U. S.

Vept. Agr., Bur. Biol. Survey Bui. 98, pp. 37, pis. 9, figs. 18).—Horned larks occur at

least at one season of the year- in all parts of North America except the Aleutian

Islands, southern Alaska, extreme southeastern part of the United State.-, and Cen-

tral America. Over this whole territory one species prevails with 21 named varieties

or Bubspecies.

The discussion presented in the bulletin is based on an examination of 1,154 stom-

achs of horned larks from 25 States and Territories. This examination showed the

contents to consisl of 20.6 per cent animal and 79.4 per cent vegetable matter. The

amount of animal matter present in the stomachs increases greatly in April and May.

In general the feeding habits of the horned lark of Europe appears to be very much
like thai of this country.

In former times the horned lark constituted a t 1 product in the United State-,

and was killed in large numbers. These birds were also preyed upon by various

hawks, owls, and shrikes. The feeding habits of all varieties of horned larks are

Umosl the same except those of the larks which occur in California, the chief differ-

ktce being in the vegetable food consumed. In California grain constitutes 40.2 per

cent of the food of the homed larks, while in the country outside of California grain

forme. 1 only IL'.L' per cent of the diet. This is perhaps due to the scarcity of insect-

on the dry ranges.

Considerable difference of opinion prevails regarding the economic relations of

horned larks, son f the farmers considering them pests, while others consider that

the losses caused by them are n< .t of greal importance. < hits is the most important

pain food of horned larks, and in I lalifornia this cereal grows wild to such an extent

that the presence of <>at- in the stomachs of horned larks can n-.t he considered

against them.

The author believes that in California, where horned larks depend chiefly upon

pain t'..r food, they may do considerable harm. Elsewhere they are believed to he

of much value to the farmer. The nestling horned larks are highly insectivorous,

but soon after leaving the nest they become much more vegetarian than even the

adult birds.
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An apparatus for collecting small arthropods quickly and in large num-
bers, A. Berlese {Redia, 2 {1904), No. l,pp. 85-89, figs. 2).—The apparatus described

in this article depends for its effectiveness upon the application of heat to the material

in which small arthropods are concealed.

Moldy soil or other rubbish is placed in a receptacle in the top of the apparatus,

the material lying upon a metallic screen with small apertures. Beneath the metal-

lic screen which holds the material to be investigated is a funnel leading to a small

tube containing alcohol or other preserving fluid. The funnel is surrounded by

water which may be heated to a suitable temperature. The heat gradually dries

out the soil or other material in which the insects are hidden, causing them to crawl

downward in search of moisture and in so doing they fall into the metallic screen

and ultimately into the funnel.

Index-catalogue of medical and veterinary zoology, C. W. Stiles and A.

Hassali. ( U. S. Dept. Agr., Bur. Anim. Indus. Bui. 39, pte. 12, pp. 8.19-902; 13, pp.

:><). ;-950).—In these two parts of the index-catalogue the authors present an alpha-

betical list of authors for the letter K.

Insects injurious to grain and fodder crops, root crops, and vegetables,

J. Fletcher {Canada Cent. Expt. Farm Bui. 52, pp. 48, pis. 8).—The author presents,

for the use of farmers and gardeners, a general account of the common insect pests

which attack cereals, forage plants, fruit crops, and garden vegetables.

The most effective insecticides are described and formulas suggested for preparing

them. Among the insects injurious to grain and fodder crops mention may be made
of Hessian fly, jointworm, wheat-stem maggot, wheat midge, western wheat-stem

sawfly, grain aphis, wireworm, white grub, corn worm, grasshopper, pea moth, pea

weevil, bean weevil, destructive pea aphis, clover-seed caterpillar, clover- seed mite,

army worm, etc. The common pests of root crops and garden vegetables are also

described and notes are given on means of combating them.

Insects of Hermand Jethou, W. A. Luff
| Guernsey Soc. Nat. Sci. Rpt. and Trans.

1904, pp 374-390).—The insects observed in these islands are listed and notes are

given on the habits of some of the more important species.

The insect galls of Indiana, M. T. Cook {Separate Jemn Ind. Dept. GeoJ. andNat.

Resources Ann. Rpt.. 29 I 1904), pp. 801-871, figs. 52) .

—

This contribution to the knowl-

edge of insect galls is to be considered a part of the author's proposed monograph of

the insect galls of North America. The present contribution includes a discussion of

trails observed on plants in Indiana,

The cotton-boll weevil, P. Marciial {Jour. Agr. Trop.,5 {1905), No. 50,j>p. 229-

B34 >•—A historical account is presented of the origin and distribution of this pest and

the early literature relating to it. The habits and life history of the insect are dis-

cussed with particular reference to the conditions which are favorable to its distribu-

tion. Brief notes are also given on some of the conditions which are unfavorable to

the pest, and upon its natural enemies.

The cotton caterpillar {Jour. Jamaica Agr. Soc, 9 {1905), Xo. 9, pp. 312-317).—
Apparently the caterpillar, which has recently done most damage to cotton in

Jamaica, is the common cotton caterpillar of this country. The insect is described

in its various stages and notes are given on its habits and life history.

As a result of a number of spraying experiments with Paris green and arsenate of

lead it is recommended that arsenical poisons be thoroughly applied to cotton plants

as soon as the caterpillars appear. In moderately dry weather this application can

best be made in the form of a dry mixture with lime or some similar substance. In

wet weather arsenate of lead dissolved in water is recommended.
Methods of combating the cotton-boll weevil and the cotton caterpillar,

A. L. Herrera {Com. Par. Agr. [Mexico
1

], Circ. 24, pp. 2).—Brief notes on the

approved remedies for the control of these two insects.
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The early history of the Hessian fly in America, F. M. Websteb /'

Prom. Agr. Sci., 26
I 1905), pp. 110-117).—A historical discussion of the origin of the

Hessian fly is presented, together with notes on the early outbreaks of this pest and

its distribution I E. S. R., 16, p. 622).

Locust destruction, \Y. II. I'.i SHBi I Natal Agr. Jour, am/ Mm. Rec.
f
8 190

>;, j,p. 559-562). -The use of an arsenical Bolution as a Bpray for the control of locusts

has proved very efficient and also harmless to cattle \\ bich maj graze upon the -va-.

During the past year 5 tons of arsenical poison was purchased Eor this purpose and

has yielded satisfactory results. While it seems impossible to exterminate the pest

by this method it furnishes a means of holding the locust within reasonable bounds.

The destruction of white grubs in the district of Meaux, .1. Benabd I Bui. Soc.

Nat. .I.'//-. France,65\ 1905), No. *'. /</<. -For several years a bounty has been

offered varying from LO to 20 centimes per kilogram of white grubs. In a period of 6

\ ears a total of 462,911 kg. were thus captured. Estimating 1,200 white grubs per

kilogram this would mean the destruction of about 500,000,000 of the Larvae. In order

to carry on this kind of warfare against inserts, however, it i- necessary to secure

large quantities of money as well as devotion to the work.

The habits and metamorphosis of Lebia scapularis, I". Silvestbi (Redia,

: \ 1904 I, No. l. />/>. 68- 84, pis. '< i. This predatory beetle appears to be unite influential

in the destruction of the elm-leaf beetle. The habits of /,, bia scapularis are described

in considerable detail with especial reference to the behavior and metamorphosis of

the larvae in different stages. An elaborate description is also presented of the silk-

producing apparatus of the larvae.

Invasion of bark beetles in Vosg-es, Rivet (Bui. Soc. Nat. Agr. France, 65

(1905), X". 8, pp. 198-201 \.—During the year 1904 Tomicus typography* and T. curvi-

ih us were unusually numerous and attacked fir and other related tree-. The habits

of these two specie- are described in detail. The extent of infestation and the amount

of damage caused by these insects are briefly indicated.

A note upon the ''bee-hole" borer of teak in Burma, E. P. Stebbini

rutta: Supt. Hint. Printing, India, 1905, pp. 19).—A considerable percentage of teak

in Burma is injured bythe presence of insect burrows to such an extent that it is use-

less for shipbuilding purposes.

The author investigated such timber for the purpose of discovering the cause and

remedy. It was found that the burrows were produced by a moth identified as

Vuomitus ceramicu8. The chief natural enemies of this moth are woodpeckers. In

controlling the pest it is recommended that observations he made to determine the

trees in which the insect is present. All infested trees should then he cut in the <•. ild

season and utilized in such a manner as to destroy the insects in all stages.

Observations and studies on hazelnut disease and means of combating- it.

A. Trotteb ( Redia, .'
I 1904), No. L />/>. 87-67, Jigs. : >. As a result of a thorough

study of hazelnut trees, it was found that the so-called hazelnut disease may he due

to a variety of causes. In some cases it is the result of infection with parasitic fungi

such as Phyllactinia suffuUa and related species. In other cases the disease is pro-

duced by attacks of Heterodera raduncola.

Hazelnuts may also he badly affected by infestation with mites, particularly Eri-

aphyes avellanse, or by the attacks of leaf-eating lepidoptera, coleoptera, or finally by

infestation with scale insects and other insect pests. A brief bibliography of the

subject is appended to the article.

The vaporer moth, W. Forbes (Jour. Bd. Agr. [London], l .'
I 1905), No. 7, pp.

4-'". 421, fig. 1 ).
— Orgyia aniiquaattacks various fruit and garden trees, as well as orna-

mental shrubs. The insect is described in its various stages with notes on its life

history. In combating this pest the webs should he collected and burned and infested

foliage should be sprayed with Paris green at the rate of 1 lb. per 200 gal. of water,

or with arsenate of lead.
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The gypsy moth, A. E. Stenb {Nature Guard, 1905, Lesson 42, pp. 173-176, pi.

1).—Attention is called to the great damage done to forest and other trees by the

gypsy moth. The life history of this insect is briefly discussed and recommendations

are made regarding means for controlling it.

Mites in rubber nurseries, S. Akdex (Agr. Bui. straits and Fed. Malay States,

4 (1905), No. 6, pp. 229, 230).—In a case of infested rubber trees the young leaves

fall before they are rally developed, as when attacked by red spider.

The mite causing this trouble appears to be a species of Tarsonymus. The disease

is chiefly confined to plants under unfavorable conditions and does not commonly
affect trees after they are thoroughly established. In one instance rubber trees were

badly affected while suffering as a result of an insufficient supply of water.

The red disease of the grapevine and its treatment, E. Zacharewicz (Rev.

Yd., 24 (1905), No. 618, pp. 447, 44$) —The disease discussed by the author is due to

the attack of Tetranychus telarius. The appearance of this mite is discussed and notes

are given on its habits. In controlling the pest, good results have been obtained by
the use of a mixture containing 95 parts powdered live lime and 3 parts pyrethrum

powder.

Report of the secretary of the American Mosquito Extermination Society,

H. C. Weeks (Bayside, L. I.: Author, 1905, pp. 5, pi. 1).—A study was made of the

mosquito problem at Wellfleet, Mass. It was found that a swampy worthless area

of about 2,500 acres in the vicinity of the town was badly infested with mosquitoes.

In the treatment of this marsh it is recommended that a dike be constructed tor

the purpose of- preventing the entrance of tide water. It is believed that this will

enable a better quality of grass to grow on the salt marsh so that the area may be

profitable for farming. This will lead to the introduction of proper drainage sys-

tems which in turn will prevent the development of mosquito larva?.

Lantern traps for noxious micro-lepidoptera, A. L. Herrera (Com. Par. Agr.

[Mexico], Circ. 25, pp. 3, fig. 1).—A brief description is given of a lantern trap which

captured 24,492 insects in a single night when exposed in a cotton plantation in

Texas. Among this collection of insects 13,113 belonged to injurious species. In

the lantern a mixture was burned containing white pitch, turpentine, linseed oil,

and olive oil.

Nursery fumigation, C. Fuller | Natal Agr. Jour, and Mm. JRec, 8 (1905),

Xo. 6, pp. 533-540, figs. 10).—The fumigation of nursery stock before delivery by the

nurserymen is recommended as a good practice. For the nurserymen's use it is

recommended that the fumigation house should be a permanent structure of wood,

iron, or brick lined with gas-tight material located some distance from dwelling

houses and subjected, at least once every six months, to a test of its gas-retaining

power. Directions were given for the preparation and application of hydrocyanic-

acid gas.

Experiments with fumigating nursery stock, T. B. Symoxs and A. B. Gahan
I
Maryland Sta. Bui 105, pp. 11-34, figs. 5).—The experiments reported in this bulle-

tin were undertaken for the purpose of determining the effect of hydrocyanic-acid

gas upon nursery stock. This remedy is believed to be the most reliable one for

destroying San Jose scale on nursery stock and it, therefore, becomes important to

determine whether or not the treatment is injurious to trees.

During the experiments 3,000 trees were treated, one-half in the fall and the other

half in the spring. The fall treatment was given on October 15 and the spring treat-

ment on April 7. Both peach and apple trees were used in these experiments and a

detailed record of these experiments is presented in a tabular form. In some cases

apparent injuries by the gas would perhaps be attributed to other agencies, such as

unfavorable soil conditions after the trees were set out.

The amount of cyanid per cubic foot varied from below the usual quantity to 6 times

the amount ordinarily recommended for fumigating nursery stock. One-half the
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trees were fumigated in .".<> minutes ami the other halt in 60 minutes. Wherean
excessive amount of cyanic! was used in an exposure of 60 minutes several trees were

killed by the gas. As a rule, however, the percentage of trees which « 1 i
«

*< 1 was no

greater than is ordinarily the case in orchard planting.

In the fall experiments, peach trees appeared to be more resistanl than apple trees.

This was not true, however, in the spring work. Borne varieties of apple, for example

the Yellow Transparent, were more resistanl than others. The author- conclude

from these experiments that no injury occurs as a resull of fumigating dormanl apple

and peach nursery stock 2 years or more of age with the usual strength of hydrocy-

anic-acid gas. Apparently fumigation in the fall with an excessive strength of

cyanid is more likely to produce injury than in tin- spring.

Orchard fumigation with hydrocyanic-acid gas, ('. Fulleb ( Natal Agr. Jour.

tin<l Min. Rec., 8 {1905), No. 7, pp. 697-7IS, figs. 11).—Detailed directions an- given

for the combination of chemicals to produce hydrocyanic acid, the use of tents and

other apparatus for confining the gas, and the application of the method, particularly

to citrus trees. The results of experiments along this line are briefly summarized

and recommendations made in accordance with investigations already published in

this and other countries.

Spray calendar {Bun. Rpt. Bd. Hort. Oregon, 8 (1905), pp. 49-74)-—-The purpose

of this as of other similar spray calendars is to make recommendations regarding the

(piestions when to spray, what to spray with, and how to spray. Some of the more

important insect and fungus pests are described for the information of fruit growers

and standard insecticides and fungicides are suggested for the control of these pest-.

Bee culture, J. S. (in.Kii i.w
| Ann. Rpts. Bd. Ag. Del, n. ser., 3-4 [1903-4). />/>

129-184, fig*. 4).—The social organization of bees is briefly discussed with notes on

various bee products. The value of bees is considered from the standpoint of honey

production and fertilization of fruits and other plants. Brief directions are given for

the care and management of bees.

Sericulture in Madagascar, E. Prudhomme (Ayr. Prat. Pays Chauds, 5 {1905),

N08. 25, pp. 311-.! 25; 26, pp. 389-402; 28, pp. 50-65; 30, pp. 212-229, figs. 0).—An elab-

orate review is presented ^i the present status of sericulture in Madagascar. Seri-

culture,] education is briefly discussed.

Detailed directions are given regarding the cultivation of mulberries of various

varieties and their use in feeding silkworms. The diseases of silkworms are consid-

ered and notes are given on their insect enemies. A historical account is presented

of the different races of silkworms and the comparative merit of races and various

crosses. The influence of the selection in breeding silkworms is also briefly considered.

Diseases of the silkworm and means of combating them, (J. <i \m>\i:a (Com.

Par. Agr. [Mexico], Oirc. 21, pp. 16, figs. 8).—The common diseases of the silkworm

are described and notes are given on their economic importance and means of com-

bating them.

FOODS -HUMAN NUTRITION.

Food adulteration in Arkansas, .1. H. Norton (Arkansas Sta. H'3. ss. />/>. 77-

//8).—With a view t<» determining the extent of food adulteration in the open

market the station has collected and examined .">.">4. samples of canned vegetables and

fruits, catsups, dairy products, jams and jellies, baking powders, vinegar, soda water

sirups, etc. of these 166, or 47 percent, were adulterated or sophisticated.

The bulletin contains, in addition to the analytical data reported, a discussion «.|

the importance of pure foods and what has been done to secure them, and also

includes an article by R. K. Dinwiddie on preservative drugs found in foods, which

discusses their physiological effect and similar topics.

Report of the State food commissioner of Illinois, A. 11. Jones (Ann. Rpt.

state Food Comr. III.. 2 I 1901), pp. 968, figs. 8).—This volume contains the report of
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the State analyst, the report of the State food commissioner, a compilation of laws

and rulings under the law, and other data connected with the food inspection work.

The total number of foods examined, including spices, baking powders, cocoa, can-

dies, flour, sirup, dairy products, etc., was 980, of which 338 or 37.5 per cent were

adulterated.

Analyses of food products, W. W. P. McConnell (Bien. Rpt. Minn. State Dairy

and Food Comr., 10 {1905), pp. 142-328, 380-427)-—Details are given regarding the

examination, under the provisions of the State pure-food law, of a large number of

samples of baking powders, dairy products, jams, jellies, meats, flavoring extracts,

milk and cream, etc.

Report of State chemist, J. Hortvet {Bien. Rpt. Minn. State Dairy and Food

Comr. ,10 {1905), pp. 431-555, figs. 27, charts 3).—The analyses made under the State

pure-food law are discussed and data regarding court cases given. It is stated that

11,884 samples have been examined of which 3,756 were illegal.

Biennial report of the deputy food commissioner, W. F. Thompson and E. L.

Redfern {Bien. Rpt. Deputy Food Comr. Nebr., 1904, pp. 53).—Results of analyses of

milk, vinegar, flavoring extracts, sirups, tomato catsup, cider, fruit products, canned

goods, and a number of miscellaneous samples are reported and briefly discussed.

Nineteenth annual report of the Ohio dairy and food commissioner, H.

Ankeney {Ann. Rpt. Ohio Dairy and Food Comr., 19 (1904), pp- 06).—Thereportcov-

ers a year's work of the State dairy and food commission. The total number of

samples examined was 2,394, of which 872 were adulterated or sophisticated. The

samples examined included condiments, beverages, dairy products and other foods,

spices, flavoring extracts, drugs, etc. Prosecutions were instituted on 132 adulter-

ated articles.

The food inspector's handbook, F. Vacher (London: The Sanitary Publishing

Co., 1905, 4. ed., pp.231, illus.; rev. in Lancet [London'], 1905, II, No. 21, p. 1430).—

This volume is intended as a guide for the use of food inspectors and contains chap-

ters on animal foods, fish, same, vegetables, etc., with a description of the appear-

ance and character of the foods, so that those which are fit for food and those which

should be condemned may be recognized. The question of food adulteration is also

taken up.

The sanitary inspector's handbook, A. Taylor (London: LI. K. Lewis [1905],

4. ed., pp. 455, illus.; rev. in Lancet [London], 1905, I, No. 19, p. 1277).—It is stated

that this work has been thoroughly revised, illustrations have been added, and

the text and index amplified. Various questions connected with sanitary inspec-

tion are discussed, and a synopsis is given of the public health laws of Great Britain.

The book is designed to meet the needs of sanitary inspectors and those seeking to

qualify for such appointments, and also to supply practical information to those inter-

ested in sanitary subjects.

Municipal food control manual, H. Messxek (Taschenbuch fur die Lebensmittel-

kontrollorgane der Gemeinden. Vienna and Leipsic: WUh. BraumiXUer, 1905, pj>. 284;

rev. in Osterr. Chem. Zty., 8 (1905), No. 10, p. 233).—This volume is designed as a

manual for those engaged in municipal food-control work.

Existing- official laboratories and their utilization for the detection of

food frauds and adulterations, A. C. Girard (Rev. Soc. Sci. Hyg. Aliment., 1

(1904), No. 7, pp. 847-853).—A list is given of French official laboratories, which,

in the author's opinion, can be made use of in an organized attempt to suppress food

adulteration.

The detection of corn meal in sausag-e, H. Kreis (Ber. Chem. Lab. Basel, 10

(1903); abs. in Ztschr. Untersuch. Nahr. u. Geimssmtl., 9 (1905), No. 8, p. 473).—
Methods of detecting corn meal were tested, the best results being obtained with that

of Mavrhofer.
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Analyses of imported Messina and New South Wales grown lemons, F. B.

Guthrie ( Agr. Gaz. N. S. Wales, 16 I 1905 I, No. 8, p. $06). -Analytical data obtained

from •"> samples arc reported.

Properties and composition of some typical flours, \V. I'.. M \i rHEWSOa Trans.

Kans. Acad. Sci., 19 ; 1908- ;<, pp. 78-80).—The composition of 8 Borta of flour and

the character of the gluten were studied. Baking tests were also made bul are nol

reported in detail.

According to the an t hot-, the baking tests showed thai sofl wheal dour gave a more

stickydqugh than the others, and this quality, more or less characteristic of sofl

wheats, " is considered to be connected with gluten rich in gliadin." The results

obtained show that although the gliadin-glutenin ratio may be Important in certain

cases it 'I i^ nol Buffice to explain the observed differences in the flours examined and

that further study was needed regarding the relationships between composition and

bread-making qualities.

The chemical composition and nutritive value of wheat and flour, Chapus

[Bid. Agr. Algeru et Tunisie, 11 (1905), No. 7, pp. 141-147).—The gluten and gliadin

content as a means of judging the quality of flour is discussed and data on the sub-

ject summarized.

The condition of starch in stale bread, E. Roux ( Rev. Soc. Sci. Hyg. Aliment.,

1 | 1904), No. <

v

- /'/'• 882-886 ).—Since it had been found that when paste i- allowed

to stand the starch is changed into amylocellulose, an insoluble nonsaccharifiable

material which colors iodin yellow, the author made investigations to Learn whether

a similar change takes place when bread grows stale.

The conclusion was reached that this was not the case and that it con Id not he said

that the starch material <>t stale bread had a different nutritive value from that of

fresh bread.

Poisonous bread, A, Yachevski (Zemledyeletz, 1905, No. J, j>j>. 11-15; abs. in

fShur. Opuitn. Agron. (Russ. Jour. Expt. Landw.),6 (1905), No. 2, p. 249).—Serious

illness and sometimes death were noted in 1903 in various localities in Russia when

bread was eaten made from local grown grain.

Ergot was found in some samples of grain and flour, but the poisonous properties

were attributed to a fungus, Fusarium roseum. This fungus grows on rye in damp
localities and wet seasons, and is apparently spread by rain, wind, and insects. Direct

experiments made by Zhilyakov showed that the fungus would produce the poison-

ous properties noted in the bread.— P. FIREMAN.

Some causes of discoloration of canned mushrooms, .1. Sarthou | R<

Sci. Hyg. Aliment., 1 I 1904), No. 7, [>i>. 858-860).—Three sorts of discoloration were

noted, namely, a darkened area, black specks of varying size, and a discoloration

which extends to the whole of the can contents. The firsl and second are ascribed to

chemical causes, and the last to the action of bacteria.

When mushrooms are sulphured and canned, the sulphurous acid, acting upon the

metal of the ran or upon the solder, may cause discoloration. Such chemical discol-

oration is regarded as harmless and, according to the author, may be remedied by

Booking the mushrooms a short time in a weak solution of acetic, citric, or tartaric

acid and washing in plenty of water. The bacterial discoloration is an accompani-

ment of putrefactive fermentation, and is characterized by the odor of hydrogen

snlphid. Such canned mushrooms are unfit for use.

Concerning: certain adulterations of lard, A. Olig and .1. Tillmans (Ztschr.

Untersuch. Nahr. ". GenussmU., 9 ( 1905), X". in, pp.595-597 ).— Note- on a sample of

lard adulterated with cotton-seed oil, flour, and paraffin.

The quality of commercial cream of tartar, I.. D. Havenhill
I
Trans. Kans.

Acad. Sci., 19 (1903-4), pp. 66-68).—The examination of a number of samples of

cream of tartar sold in Kansas showed that a eonsiderahle proportion of the samples

17541— No. H—06 5
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purchased in grocery stores were adulterated with calcium acid phosphate and its

accompanying impurities. In some cases little or no cream of tartar was present.

The samples purchased from druggists were found to be pure.

Examining- and judging- ground black peppers, E. Spaeth (Ztschr. Untersuch.

Nahr. u. Genussmtl., 9 (1905), No. 1". pp. 577-595).—A summary of data regarding

pepper analyses.

Concerning the analysis of wine vinegar, A. Froehxee [Ztschr. Untersuch. Nahr.

a. Gi nussmtl.,9 (1905), No. 6,pp. 361-363).—The author concludes that lactic acid may
be regarded as a normal constituent of wine vinegar and that a determination of the

amount present may serve as a means of judging of the quality of the product,

Standards of purity for fermented and distilled liquors, P. Schidrowitz

(Jour. Soc. Chem. Indus., 24 (1905), p. 176; abs. in Jour. Amer. Chem. Soc, 27 (1905),

No. 6, Her.
, pp. 352, S53) .—Various questions connected with standards of purity

are discussed. The adoption of a single analytical factor as a standard of purity of

any article is not considered advisable owing to the ease with which such a factor

may be changed so as to come within requirements.

Sterilized fruits [Jour. Jamaica Agr. Soc, 9 (1905), No. 1, p. 22).—A note on

the successful canning of mangoes, pineapples, bananas, akees, etc., by covering the

fruit with cold sterilized Mater, sealing in bottles, and heating for 4 hours at 150° to

155° F.

The dietetic use of predigested legume flour, particularly in atrophic

infants, D. L. Edsall and C. W. Miller (Amer. Jour. Med. Sci., 129 (1905), pp.

663-684; abs. in Jour. Amer. Chem. Soc, 27 (1905), No. 6, Her., p. 347).—The data

reported have to do with bean flour in which the starch is predigested by means of

a diastatic ferment.

The diet in typhoid fever, J. B. Nichols (Reprinted from Amer. Med., 9 (1905),

No. 18, pp. 726-736).—In this paper, based on the author's experience and that of

others, a generous diet in typhoid fever is advocated. The results of a number of

digestion and metabolism experiments reported by different investigators are sum-

marized and discussed.

The use of copper in destroying typhoid organisms and the effects of cop-

per on man, H. Kraemer (Amer. Jour. l'li<irm.. 77 1 1905), No. 6, pp. 265-281).—On
the basis of his own investigations and those of others the author recommends the

use of small amounts of copper for the destruction of typhoid organisms in water,

and states that he has obtained very satisfactory results by placing a piece of care-

fully cleaned copper foil 9 in. square in a vessel holding 3 to 4 qts. of water and

allowing it to remain 4 to 8 hours. If the water contains a large amount of sediment,

it is desirable to filter before treating with the copper foil. Such water has been

used for over 6 months without any noticeable ill effects.

Believing that vegetables may be a source of typhoid infection, the author recom-

mends washing those which are to be eaten raw in copper-treated water or placing

them, especially lettuce and celery, in a vessel of water with a strip of copper foil and
allowing them to remain from 2 to 4 hours with occasional agitation. "The use of

copper vessels would be more convenient, but of course is more expensive."

Some of the author's general conclusions follows "While exceedingly minute quan-

tities of copper in solution are toxic to certain unicellular organisms, as bacteria, it

is safe to assume that the higher plants and animals, including man, are unaffected

by solutions containing the same or even larger amounts of copper. There being a

number of factors which tend to eliminate copper from its solutions, it is hardly

likely that there would be any copper in solution by the time the water from a reser-

voir reached the consumer if the treatment of the reservoir were in competent hands.

Many plants contain relatively large quantities of copper, and when these are used

as food some of the copper is taken up by the animal organism, but there are no

records of any ill effects from copper so consumed.''
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The article contains a suinniarj showing the amount of copper which has been

reported in fruits, vegetables, and other food products, as well as bibliographical

data "ii the subject.

Diet in health and disease, J. Ki:ii:i>i:\\\ \i D and J. Ruhbab i Philadelphia and

London: W. B. Saunders tfc Co., 1905, p. 689, figs. />.- In this volume, which the

authors state is prepared to meel the needs of general practitioners, hospital internes,

and medical students, and also to serve as a reference handl k for training Bchools,

the chemistry and physiology of digestion are treated of at some length, as well as the

different classes of foods, beverages, and condiments, and the concentration of I I.

the preservation of food, and other factors which hear upon < 1 i«t

.

Sections are devoted to infant feeding, diet for the aged, and other special condi-

tions, etc., and special methods of feeding are discussed. More than half of the

volume is taken up with discussions of diel in relation to disease and there is also a

special section on institution dietetics and a short bibliography.

Nutrition and malnutrition, \Y. II. Allchin
I
Lancet \ London, \ 1905, /, Nos. 17,

pp. /I!/-/!/;: 18, pp. 1180-1184; 19, pp. 1250-1254; 20, pp. 1319-1826). \ general

Bummary and discussion of data on the digestion and absorption of different nutrients,

and related questions under normal and abnormal conditions.

Standardized gruels, II. D. Chapin {Med. Rec. [.V. )'.],>;; {1905), No. 7, pp.

946-248, 275).—In a paper presented before a meeting of the New York Academy of

Medicine, January, 1905, the importance of gruelsin infant and invalid dietetics is

spoken of and directions given for the preparation of standard gruels of uniform

composition.

Determinations of the total solids and protein in plain gruels made from barley,

wheat flour, and rolled oats, and dextrinized gruels made from rolled oats and w heat

Sour are reported, the analyses having been made by the New York state Experi-

ment Station. The author points out the high nutritive value of the vegetable pro-

fceids when given in the form of gruels. The paper was followed by a discussion.

The comparative influence of organic phosphorus compounds on nutri-

tion, and the development and composition of animal tissues, A. Desgrez

and A. Zaky {Rev. Soc. Sci. Hyg. Aliment., l {1904), No. 7, pp. 825-831).—Experi-

ments on animals were made with lecithin, nuclei n. nucleic acid, and protylin, which

led to the conclusion that these bodies increase the gains in body substance, especially

protein, and favor rapid growth and the rapid accumulation of mineral matter in the

skeleton.

The peptic cleavage products of the artolin, a proteid of wheat gluten,

II lyash]
I
Arch. Expt. Path. a. Pharmakol., 52 i 1905), No. 8-4, p. 289; abs. in Zentbl.

Physiol., 19 {1905), No. i. p. 705).—When treated for a short time with pepsin-

hydrochloric acid, artolin yields an albumose-like body, "artose," which has the

same composition as artolin, but a higher water content. When the action is con-

tinued for a longer time, parartose and metartose are obtained and the cleavage prod-

uct artolin-antipeptone which contains no sulphur and •"> cleavage products of parar-

tose containing sulphur, namely, protoartose, heteroartose, and deuteroartose.

Course of wholesale prices, 1890 to 1904 (
/>'"/•. <>/ /,<//«»/• [U. &] />'"/• '•:. pp.

889-549, dgms. 4).—Food and food products constitute one of the groups included in

the statistical investigation reported.

ANIMAL PRODUCTION.

Energy values of red clover hay and maize meal, II. 1'. Armsby and

.1. A. Fries {U. S. Dept. Agr.,Bur.Anim. Indus. />'"/. 74, pp. 64, dgms. S).—Following

methods outlined in an earlier reporl E. S. R.,15, p. 1037), respiration calorimeter

experiments were made with a steer in which 4 rations were tested in different

periods.
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The rations consisted of an amount of clover bay estimated to be somewhat less

than sufficient for maintenance (5,200 gm.); a considerably smaller amount of clover

hay (3,700 gm.); a small amount of clover hay (3,700 gm.) supplemented by a

quantity of maize meal (850 gm. ) calculated to be sufficient to make the total ration

somewhat less than adequate for maintenance; and the same amount of clover hay

supplemented by maize meal enough (4,000 gm.) to provide a ration sufficient for

moderate gain.

The comparison between the first and second periods gives data for determining

the net availability of the energy of the clover hay, and the results of the second and

third periods for computing the energy of maize meal, while the data of the fourth

period al'f< >rds a means < >f ascertaining the percentage utilization of the energy of maize

meal in the production < >f gain. Each experimental period covered 21 days, of which

the first 11 were regarded as preliminary, and the digestibility of the ration and the

income and outgo of matter and energy were measured.

From the experimental data, which are recorded in full, it appears that the coeffi-

cients of digestibility of the dry matter and total protein of the more abundant ration

of clover hay were 59.13 and 48.58 per cent, respectively, and for the smaller clover-

bay ration 51). 70 and 5.3.19 per cent. In general, the smaller ration was more

thoroughly digested, but the authors consider the differences small enough to be

within the limits of error.

When maize meal formed a part of a ration scarcely sufficient for maintenance, the

coefficients of digestibility of dry matter and protein were 87.34 and 85.23 per cent,

respectively, and in the productive ration 91.50 and 62.30 per cent. The values for

proteids in the 2 rations were 80.14 and 66.43 per cent. "The results obtained upon

total protein and proteids seem to indicate a decrease in the apparent digestibility of

these constituents under the influence of the large supply of carbohydrates in the

maize meal."

In discussing energy values the authors point out that

—

"The relation of the metabolizable energy to tbe amount of matter in the food

may be expressed in terms of calories per gram of the total or of the digested organic

matter. . . .

"The metabolizable energy of a feeding stuff may also be expressed as a percent-

age of the total or gross energy. Such a percentage is analogous to a digestion coeffi-

cient, so that if an average value for it were established for any particular kind of

feeding stuff, the amount of metabolizable energy in a given amount of it could be

computed from its total energy by multiplication by this coefficient just as the diges-

tible dry matter or organic matter can be computed from the total amount present

by the use of a digestion coefficient."

In the case of the clover hay it was found that the metabolizable energy consti-

tuted 42.58 per cent of the total energy in the first period, and 44.22 per cent in the

second period, or 43.40 per cent on an average. Calculated as a percentage of the

energy of digested matter, the values were 75.52 for the first period and 76.18 for the

second period, or 75.85 per cent on an average. In the case of the maize meal the

metabolizable energy was 64.16 per cent of the total energy on the limited ration

and 77.68 per cent on the more abundant ration. When the calculations are based

upon the energy of digested matter, the values are 75.06 and 85.53 per. cent,

respectively.

" The above results represent what has been called the 'apparent' metabolizable

energy. It is not at all unlikely that the addition of maize meal affected to a greater

or less degree the digestibility of the hay to which it was added.
" In particular, ... it seems possible that it diminished the digestibility of the

protein of the total ration.

"If such was the case, the results . . . [noted] above are too small to represent the

actual metabolizable energy of maize meal, just as the corresponding results upon the
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digestibility of the protein aiv too small. In the one case as in tin- other our figures

represent the net effect upon the ai int of metabolizable energj or of protein which

the animal derived from its ration. An\ effecl of one ingredient of the ration upon

the digestibility of the other is ascribed, by the method <>i «•< >i 1

1

j

>ut;it i. »n employed,

entirely t<< tin- maize meal. The results, therefore, a- stated, represent the apparenl

digestibility or the apparenl metabolizable energy."

A considerable portion of the metabolizable energy of food, it is pointed out, may
be consumed in the chemical and mechanical processes incidental to the digestion

of food and its conversion into forms fitted to nourish the body, or maj be otherwise

converted into the form of heat ami >«- not he directly available to make good the

losses of potential energy from the body caused by the vital processes. The portion

of the metabolizable energy remaining after deducting the quantity thus expended

represents the net contribution which the food has made to t he maintenance of the

stock <>f potential energy in t he body, and may be designated as net available energy.

The average value deduced for red clover hay ami the value for corn meal in a pro-

ductive ration were 36.42 and 77.81 percent, respectively.

•• While this result is subjecl to the errors invoked iii the determination of the

metabolizable energy of the maize meal, it is nevertheless evident that the energj

of the latter is far more available than is that of either clover or timothy hay.

Expressed in another way, this is equivalent to saying that the expenditure of energ)

in digestion and assimilation is relatively less in the ease of maize meal—a result

which was to have been anticipated from the nature of the material."

From the data presented, the authors calculate that the clover hay supplied 2,058

calories of the metabolizable energy per kilogram of total organic matter on an aver-

age and maize meal in a productive ration 3,441 calories. For available energy the

calculated values Avere 750 calories per kilogram total organic matter for clover hay
on an average and 2,678 calories for maize meal in a productive ration.

The authors* discussion of the difference- between fuel value, values for mainte-

nance, and productive processes, as exemplified by these experiments, has been

noted from another publication (E. S. IT. 17, p. 380).

Weathered hay, W. F. Suthejrst {Chem. News, 92(1905), No. B88S, p. 61).—Part
of a field of uncut hay was protected with canvas during 2 days of wet weather and

samples of the protected hay and that which was not so protected were analyzed.

Tin- dry matter of the protected hay had the following percentage composition:

Water 15.65, protein 16.52, carbohydrates 39.14, crude liber 28.91, and ash 5.4.". pet-

cent. The dry matter of the weathered hay had the following percentage composi-

tion: Water 12.75, protein 14.58, carbohydrates 37.14, crude fiber 33.32, and ash 4.96

per cent.

The larger proportion of water in the protected hay, in the author's opinion, is due

to the fact that the gummy material in the hay, which would be the firsl to be

Washed out, is hygroscopic and attracts atmospheric moisture. The loss of nitrog-

enous material in weathered hay is not regarded as serious, since this material would

largely consist of soluble nitrogenous bodies (amido compounds) whose feedingvalue

is small.

Digestion coefficients of alfalfa, H. G. Knight I Ranchman's Reminder, 2

No. 5, pp. 3G-39, fig. I).—In experiments with sheep carried on at the Wyoming
Experiment station the following average coefficients of digestibility were obtained

with second cutting alfalfa: I »r\ matter 63.4, protein 79.7, fat 41.1. nitrogen-free

extract 74. L'. crude fiber 44.(1. and ash 56.2.

Condimental stock and poultry foods, J. B. Lindsey et ai..
I
Massachusetts «Sto.

Bui. 106, pp. 24).—The results of chemical and microscopical examinations of 65

samples of stock foods, poultry foods, and condition powders are reported, the goods

being secured in most cases from fresh stock and unbroken packages.
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The basic ingredients of these materials were generally such well-known concen-

trated feeds as corn meal, wheat offal, and linseed meal, though in some instances some

substance like mustard hulls was used. The medicinal ingredients were found to

consist of some of the more common drugs, including fenugreek, fennel, anise, gen-

tian, ginger, pepper, salt, magnesium and sodium sulphates, saltpeter, sodium bicar-

bonate, sulphur, iron oxid, charcoal, and turmeric.

The wholesale cost of the mineral drugs, except niter, it is pointed out, is not over

a cent a pound, while that of the vegetable drugs varies from 3 to 12 cts. a pound,

and judging from available data the original cost of the entire mixtures could rarely

have exceeded 2.5 t<> 3 cts. per pound and in many cases could not have been over

2 cts. The retail price of the stock and poultry, foods varied from 6 to 25 cts. a pound,

depending on the brand and quantity purchased. The condition powders were much
higher, ranging from 30 cts. to $1 per pound. The great economy of homemade
mixtures of common drugs, etc., is pointed out.

The food value of stock foods and condition powders "has been shown to be no

greater than that of the ordinary grains of which they are largely composed. Their

medicinal value depends largely upon the aromatic seeds and roots used as a tonic

for the stomach, on charcoal as an absorbent, and on the purgative effect of the

Epsom or Glaubers salts. The quantity recommended to be fed daily is usually so

small (1 oz. or less) that very little effect can be expected unless the material is fed for

a considerable length of time. While it is probably true that some of these stock foods

may prove beneficial under certain conditions, it is also true that most of them are

heterogeneous mixtures and evidently put together by parties quite ignorant of the

principles of animal physiology, pathology, and veterinary medicine."

A resume of experiments with stock and poultry foods is also given, and the results

of a demonstration test of the relative value of Pratt's food and a mixture of corn

meal and wheat middlings is reported. Four cows, divided into 2, lots of 2 each,

were fed a basal ration of fine-cut hay, rowen, distillers' grains, and middlings. In

addition, one lot was given daily 0.5 to 0.75 lb. each of Pratt's food, and the other

a like amount of the grain mixture mentioned. After a month the special rations

were reversed.

Considering the test as a whole, there was a gain of 12 lbs. on the ration containing

Pratt's food and 20 lbs. on the mixture of corn meal and wheat middlings. The
total milk yield of the 2 lots was 3,048.2 lbs. and 2,998.07 lbs., respectively. With

Pratt's food the milk showed on an average 13.51 per cent total solids and 4.58 per

cent fat, and on corn meal and wheat middlings 13.45 per cent total solids and 4.54

per cent fat.

According to the authors, the investigations show that Pratt's food did not sub-

stantially increase the quantity of milk and milk ingredients over that produced by

a like amount of ordinary feeds, as the slight variation noted was within the limits

of experimental error. The condimental feed also failed to increase the richness of

the milk, although it increased the cost of milk and butter fully 10 per cent. No
effects, favorable or otherwise, on the general health and condition of the animals

were noticed when the condimental feed formed a part of the daily ration.

The bulletin also contains brief notes of the examination under the law of 481

samples of concentrated feeds collected during the winter and spring of 1905. Though
the analyses are not reported in full, some general deductions are drawn. Among
other points it was noted that the cotton-seed meal was quite generally of good color

and of satisfactory mechanical condition, though in many instances there was a

tendency to reduce the minimum protein guarantee to 41 per cent or lower, which
would indicate that the highest grade meal was not being offered. Several samples

of Sea Island cotton-seed meal contained only 25 per cent protein, and consequently

would be actually worth only about half the price of goods of prime quality.
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.Many of the wheal by-producte examined were found to contain an undue am-.nut

of screenings and quite often corn, the amount of the latter being from a tra

some 30 per cent, [nferior wheal was also sometimes found. The molass

usually met their guarantees, but the authors do not consider them to be as econom-

ical as high-grade protein by-products. The data regarding the poultry feeds exam-

ined were included in a bulletin previously noted E. S. R., 16, p. 903).

Analysis of commercial feeding- stuffs sold in Maryland. II. 1'.. M< Donnelj

et \i.
I \fd. Agr. Col. Quart., 1905, No. ?8, pp. 11).—Under the provisions of the

State feeding-stuff law analyses were made of bl 1 meal, meal meal, and similar

goods, cotton-seed meal, linseed meal, flaxseed meal, granulated milk, gluten meal

and feed, mall sprouts, corn-oil-cake meal, mixed and proprietary feeds,
\

Itry

frcd>, bran, cotton-seed feed, dried molasses bed pulp, and dried sugar beet pulp.

The nutritive value of dried grape pomace, S. Weiseh Weinlaube, 1904, pp.

',55; abs. in Centbl. Agr. Chem. , 84 (1905) , No. 8, pp. 190-192). Analyses of dried

grape pomace are reported and its feeding value discussed.

Phosphate of lime in the feeding of farm animals, .1. P. Wagneb (Jour. Soc.

Cent. Agr. Belg., 52
I 1905), No. 8-10, pp. 268-281).—From a summary of available

data tin- conclusion is reached thai the importance of phosphate of lime for the

formation of bone and for the digestion and assimilation of f I is generally r<

nized. Under ordinary circumstances the rations fed supply a sufficiency of this

material. It, fur any reason, this is nol the case and mineral salts must be resorted

to precipitated calcium phosphate of known purity should be used.

Present methods of beef production, III, II. W. Mumford and L. D. Hall
i Illinois Sta. Circ. 91, pp. 4)-—Information regarding pigs following cattle in the feed

lot is summarized, the data as in the case o"f previous publications
I E. S. R., L6, pp.

805, 1112) being based upon replies received from a large number of Illinois cattle

feeders in answer to a circular letter of inquiry.

( >f the 509 cattle feeders who furnished data on the subject, 90 per cent kept pigs

with cattle when on feed, and 70.7 percent of those who stated a preference as to

breed favored Poland-Chinas. Whatever the breed, pigs 6 months old or those

weighing on an average 125 lbs. were generally preferred, and 56 per cent of the feed-

ers allowed ] pig to each steer. Eighty-three per cent of those who keep pigs with

their eattle fed corn in addition to the feed which they could gather. Nine per

centofthe correspondents who replied stated that they secured less than I lb. of

gain per head per day when no additional corn was fed to the pigs, 42.5 percent

secured a gain of 1 lb. per head per day, and 49 per cent more than 1 lb. With refer-

ence to the proportion of the corn fed to the cattle which should l>e charged to the

pigs following them, three-fourths of the correspondents stated that one-fifth to "iie-

thhd should be charged to the pigs.

Oil meal when fed to steer- is often said to have a beneficial effect on the pigs fol-

lowing them. Thirty-seven per cent of those who furnished data on this point noted

an advantage, while the remaining 63 per cent did not. Forty per cent of the feed-

ers had found that cotton-seed meal fed to cattle is injurious to the pigs following

them, while 60 per cent had noted no injurous effect-. A small number of the cor-

respondents mention other supplementary feeds (usually condimental stock fe<

which, in their opinion, have given as good results as oil meal.

"One of the most successful feeders states in his repoii that he has used success.

fully a self-feeding box in supplying mineral substances to the hogs. Wood ashes

are mixed by the wagonload with salt, copperas, and sulphur, and placed in a small

Belf-feeder similar in construction to those used for catl le."

Only s per cent of the correspondents furnish permanent house- for their pigs,

while practically all the remainder furnish no shelter except that afforded by the

sheds and barns provided for the cattle.
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Present methods of beef production, IV, H. W. Mumford and L. D. Hall

{Illinois Sta. Circ. 92, pp. 8).—Continuing the above-mentioned work, information

was collected regarding feeds and their preparation.

As regards the production and purchase of feeds, only about 10 per cent of the

feeders who replied raise all the feed which they use in the production of beef.

About 50 per cent purchase corn and 50 per cent other commercial feeds, linseed-oil

meal being the most important feed besides corn.

As regards the methods of feeding the corn crop, 24 per cent of the 197 replies on

this point were in favor of shock corn, 25 per cent in favor of shock corn combined

with corn otherwise prepared, 13 per cent in favor of shredded corn and corn other-

wise prepared, and 11 per cent in favor of shredded corn fodder alone.

" Eighty per cent either pasture the stalks in the field or cut part for shock corn

and pasture the remainder, 12 per cent plowT under all the stalks, and the remainder

either burn them or convert them into silage. Only 5 correspondents state that they

cut the entire crop of corn."

Linseed meal was fed by '21 of those who supplied data, the highest amount men-

tioned being 6 lbs. per head per day and the lowest (for young cattle) 0.2 lb. The

average for all kinds of cattle was 2.2 lbs., and for fattening steers 3 lbs. Ten per

cent of the replies mention the use of bran, 5 lbs. per head per day being the average

amount, 13 lbs. the maximum, and 1 lb. the minimum. Cotton-seed meal was fed

by 7 per cent of the correspondents, the largest amount being 9 lbs. and the smallest

1 lb. per head per day, or an average of 4.1 lbs. Only one correspondent spoke

unfavorably of it.

The data gathered indicate that condimental preparations or "patent stock foods"

are purchased by 7 per cent of the Illinois cattle feeders. "The advantages claimed

for them by those who comment on the results secured are that they increase the

amount of feed consumed, aid digestion, and give gloss to the hair. A large propor-

tion of those who buy such preparations use them only for young stock or breeding

cattle."

Oats are used by only about 3 per cent of the feeders, and various other grains and

concentrated feeds, viz, gluten meal, gluten feed, hominy hearts, "shipstuff," cotton-

seed hulls, shorts, middlings, flaxseed meal, and brewers' grains are used by about

9 per cent of all the correspondents.

Data were also gathered as to the kind of coarse fodder used in full feeding, the

kind of pastures preferred, their management, amounts of pasturage required, use of

salt, practice of warming drinking water in winter, and related topics.
'

' Summarizing the reports concerning the daily gain in wreight of cattle during the

whole grazing season on grass alone, we find the average of all replies for 2-year-

old cattle to be 1.87 lbs. per day. The greatest daily gain reported is 3 lbs., and the

smallest 1 lb., but 80 per cent of the reports name amounts from 1.5 to 2.5 lbs. The
average of all replies for yearlings is 1.66 lbs. per day. The greatest gain mentioned

is 3 lbs., and the smallest 1.5 lbs."

Present methods of beef production, VI, H. W, Mumford and L. D. Hall
(Illinois Sta. Circ. 98, pp. 15, Jigs. 9).—Continuing the summary of data based on

replies received from some 500 cattle raisers (E. S. R., 17, p. 384), the importance of

shelter and the need of improvements in feed lot conditions are considered.

The replies received from cattle raisers indicate that only a very small percentage

have naturally drained lots or take any precautions to prevent mud and its attendant

discomfitures and disadvantages. Of the 36 cattle feeders who report definite pro-

visions against mud, 10 have paved or otherwise artificially covered the surface of

the feed lot; 15 use rock, gravel, cinders, bricks, planks, corn cobs or saw7dust, alone

or in combination, in various parts of the lot, for instance, about the feed troughs,

water tanks, sheds, or gates; 10 have put the lots in satisfactory condition by tiled

draining, while 2 grade the yards and clean out the mud and manure with dirt
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scrapers. Several of those who use coal cinders for filling muddy portions of the Lot

state that they should be covered with Btraw . cornstalks, or other bedding matt -rial

in order to prevenl injury to the feel of the cattle.

The authors note the wide divergence of wpiiii.ui among practical feeders as to the

kind and amounl of shelter necessary for fattening cattle. About half the corre-

spondents state that sheds are used; about one-third, including most of those who
irrd in spring and summer, use pens, Lots, or open fields, where cattle usually have

access to shade of one sort or another; and aboul LO per cenl feed in barns. Two
individuals stair that they practice stall feeding, while a fe\* depend upon wo
and straw stacks for shelter.

A few feeders reporl thai they find the shelter unnecessary even in winter. Two-
thirds of the correspondents stand that in their opinion better results would be

obtained if the steers had arc.-- to a closed shed or warm barn and in manj i

point cut that the barn or shed should he well ventilated and lighted, and that the

Bteers must not be confined too closely. Twenty-eighl of the reports, principally

those from large feeders, state that self-feeders are used and practically all who dis-

cuss the advantages of this plan of feecling point out either the Bavingof labor or the

advantage of uniformly regulated feed.

The circular also contains brief descriptions of cattle yards, feedingand watering

devices, cat tie shelters, and a .-elf-feeder which experience has show to he satisfactory.

Flaxseed for fattening- lambs, G. E. Morton (Ranchman's Reminder, : 1905 .

No. 8, />/>. J!>, 20, figs. .'i. -In a comparison of ground flaxseed and barley fed with

alfalfa and turnips to lambs, it was found that on flaxseed the average gain in the

It; weeks of the tesl was 26 lbs. per head and on barley 33 lbs. The cosl of a pound
of grain was. however, greater on the barley than on the flaxseed ration.

The test as a whole is regarded as satisfactory since it shows that ••raw flaxseed

may be used successfully without cereal grains or corn in finishing Lambs for market."

Apparently flaxseed increased the flow of urine, as has been thought to he the case.

The manure, however, was not of abnormal consistency.

Bacon pig's in Canada, J. 11. Geisdale (Canada Cent. Expt. Farm Bui. -''J, pp.

61, pi. 1, figs. .;, dgms. 8) .— Breeds, housing, feeds and feeding, care and management,
causes of soft pork, and related questions are discussed, the work as a whole sum-

marizing the investigations of the Canada experiment stations, particularly the

Central Experimental Farm.

Very good results are reported from Manitoba when sows and breeding Btock gen-

erally were wintered in pens constructed of a low framework of poles on posts covered

with a large amount of straw, the entrance on the south side being a passage of

similar construction to the pen. The pigs were, of course, fed outside the pens. It

is said that with a temperature of 30° F. below zero the pigs remained in good health.

The various investigations which are summarized have been noted from time to

time as they have appeared in the publications of the Canada experiment stations.

The effect of body movement upon the digestion and absorption of nutrients

in the horse, A. Scheunebt | Arch. Physiol. [Pfluger], 109 ( 1905), S>>. >'-!. pp. 1
'/'•-

198).—The horses were \<->\ under uniform conditions. In some of the t«>t- they

were allowed to rot for 1 to 5 hours after feeding, and in others they were driven

for like periods. They were then slaughtered and the contents of the digestive tract

examined with a view to determining the effect of muscular work on digestion and

assimilation of nutrients.

In general, the conclusion was reached that body exercise considerably increased

ligestion and assimilation of tin- nutrients of food. The passage of stomach contents

into the intestine begins very soon, probably while the f 1 is being eaten, and is

accelerated by exercise. Exercise increases the amount of gastric juice, and also its

enzyni and hydrochloric-acid content.
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The daily ration of work horses, L. Grandeau (Jour. Ayr. Prut., n. ser., 10

(1905), No. 36, pp. 297, 298).—The changes which have been made in the rations of

the Paris Omnibus Company's horses, the average value of the rations, and related

topics arc briefly spoken of. (See E. S. R., 16, p. 587.
I

Examination of horses for soundness, (t. H. Roberts, edited by A. W. Bit-

ting (Indiana Sta. Jin/. 109, pj>. 35-76, figs. 34)-—In this bulletin, which is the result

of joint work between the State veterinarian and the station, the object has been to

give concise and clear directions for the systematic examination of horses, to point

out conditions that should be present in soundness and the diseases and defects that

may be looked for in different parts of the body, and to call attention to vices which

may be expected.

Different parts of the body are described, and the explanations and suggestions

given are exemplified by numerous reproductions of photographs. The bulletin as

a whole is designed to supply useful information to those who desire to purchase

horses for various reasons.

" The horse is sound when he is healthy and when his conformation is such that

he has not had and is not likely to have any tendency to any particular diseases. . . .

"An animal may have had diseases that have been cured, or may have some dis-

ease at the time of examination that does not interfere with his usefulness for some

purposes, is then said to be 'serviceably sound.' In some places 'serviceably sound'

refers only to wind.
'

' A vice is not necessarily unsoundness, but some of them lead to unsoundness and

may therefore be considered as part of the examination in the selection of an animal.

Alices are such traits of character, or such habits as have the tendency to produce

disease or to lessen the usefulness, mar the appearance, interfere with, or make
dangerous, the handling, or cause the destruction of property. Before examining

the horse, the purchaser should decide upon the character of the service for which

the animal is intended, whether for slow draft, heavy or light harness, saddle, or

combination. The class or type, size, age, gait, sex, and color should be approxi-

mately settled. Ample time should be taken in the selection of a horse. This can

usually be done when the animal is obtained from the dealer or producer, but is

seldom allowable at public sales or at sale stables. . . .

"The ideal conditions under which to examine the horse for soundness is at his

home, first in the stable, next in the door, then outside the stable, and finally in

action.
'

'

DAIRY FARMING—DAIRYING.

Distillers' dried grains v. cotton-seed meal as a source of protein, H. P.

Armsby and A. K. Risser (Pennsylvania Sta. Bui. 73, pp. 11).—In an experiment

with 12 cows lasting 12 weeks a grain ration of 3.5 lbs. of corn meal and 5.5 lbs. of

distillers' dried grains was compared with a ration of 6 lbs. of corn meal and 3 lbs.

of cotton-seed meal.

The dried distillers' grains resulted in a slight increase in the yield of milk and a

marked increase in the fat content of the milk, but was more costly than the cotton-

seed meal ration at the prices assumed. The quality of the butter produced on the

distillers' grains ration was inferior to that of the butter produced on the cotton-

seed meal ration.

Report of the experiment station and dairy institute at Kleinhof-Tapiau,
1904-5, Hittcher (Ber. Vers. Stat. u. Lehranst. Molkw. Kleinhof-Tapiau, 1904-5, pp.
12).—In this account of the work of the institution during the year are given the records

of the dairy herd of about 120 cows. The average composition of the milk of the

herd for 10 years was as follows: Fat 3.181, total solids 11.728, and solids-not-fat

8.547 per cent. The corresponding figures for the year were 3.145, 11.787, and 8.642.
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Possibilities of profitable cows on the farm, A J. Glove] inn. Rpt. Tnd.

Dairy Assoc, 15
l
1905 . pp. 56-66). Thia summarizes the results of farm tests of LO

dairy herds. Of 145 cows of which records for 2 years were obtained, the best com

produced 7,190 lbs. of milk and 128 Lbs. of butter, and the pooresl t,560 lbs. of milk

and 158 lbs. of butter. Somewhat detailed reports are given of two of the herds.

Investigations on the fat-free solids in fractional milkings, 1
•". Lai i erw \i.i>

I
Milchw.Zentbl, U 1905), No.9,pp.885- jOO), The author discusses the data published

by Swoboda (E. S. R., 16, p. 71) and others and reports original determinations.

When calculated in percentages of tin- fat-free milk or milk serum, the solids-notr

fat were found in thegreal majority of cases to be constant in the different portions

of the milking. The variations in the constituents of the sohds-not-fat (casein, albu-

min, milk Bugar, and ash )
were of an unessential nature and, from a practical stand-

point, entirely insignificant. The hope of obtaining by means of fractional milking

a milk more nearly approaching human milk in composition, as, for instance, one

richer in albumin, is, therefore, considered entirely without foundation.

On the relations between the method of milking- and the composition of

the milk, F. Krull (Mitt. Landw. Tnst. Leipzig, 1905, No. 7, pp. 107-180). The

literature of this subject is reviewed and original investigations are reported in detail.

Relations between the method of milking and the composition of the milk were

found to exist only so far as the fat content of the milk from the different quarters

of the inMer was concerned. The percentage of the other milk constituents remained

practically constant. Any increase in the yield of milk and fat by any particular

method was considered only apparent, since lower results were obtained by the suc-

ceeding method employed.

Variations in the fat content of the milk observed when different methods were

used were believed to be due to purely mechanical causes, principally the contrac-

tility of the udder, the amount of agitation, and changes in tension due to the

removal of milk. Variations in the fat content of the milk bore no constant relation

to the method of milking employed.

Sampling- milk for composite tests of individual cows, II. A. Hopper
I
Illinois

StQ. Qirc. 90, /'/>. 5, fig. 1).—Directions are given for this purpose.

The value of the nitrate reaction for detecting- the adulteration of milk

with water, J. Adobjan [Ztschr. Landw. Versuchw. Oesterr., 8 i 1905), No. 9, pp. 846-

851).—Observations on this BUbjecl are reported from which the author concludes

that the nitrate reaction can not always be depended upon as an indication of water-

ing, inasmuch as the presence of dirt in milk may give the reaction.

It may also be obtained when the milk cans are washed and nol dried before

using. Furthermore the addition of water free from nitrate- can nol be detected in

this way. The method, therefore, can not be depended upon to give more than a

suspicion of the existence of adulteration which should he continued by more accu-

rate analytical data. The method is, therefore, suitable for use only by the analyst

in connection with other method-.

On bodies in normal and pathological milk serum which react with

/i-naphthalin-sulphochlorid, R. Stritter ( Milchw. Zentbl., 1 ( 1905), X". J", pp. /'/'/'-

447).—The author was unable to identify positively the presence of an amino com-

pound or a body reacting with /tf-naphthalin-sulphochlorid in the serum of normal

milk, although it was considered probable that such a nitrogenous substance may
have been present in extremely small quantities. Further experiments with the

milk of diseased animals are in progress.

Investigations on the determination and the variation of casein in human
milk, G. Patkin and I.. DEVAL(Ann. Chim. Analyt.,10\ 1905), A'-. //. pp. ./.'/-

I

Determination of dirt in milk, H.Wellee (Ztschr. Untersuch. Nahr. u. Genussmtf.,

10 (1905), No. 10, pp. 591-596).—The method used by the author consists in diluting

50 to 100 cc. of milk with an equal quantity of hot distilled water, filtering through a
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weighed filter paper with the aid of a vacuum pump, and washing and drying the

residue. This method was found to be rapid and accurate, comparing well with the

methods of Renk and Stutzer.

Infantile mortality and milk depots, W. J. Thompson
(
Dairy, 17 {190o). No. 90S,

pp. 352, 354).—In this address statements are made concerning the success obtained

by the Gouttesdes bait in France, and the infants* milk depots in England and other

countries, and the establishment of such an institution in Dublin is urged.

The action of formaldehyde in the preservation of milk, F, 1>. Chester and

T. R. Brown (Delaware Sta. Bui. 71, pp. 36).—The questions studied included the

effect of adding different proportions <>i formaldehyde to milk on the time required

for the milk to sour, the number of colonies developing on agar plates, and the char-

acter of the bacterial flora.

The authors review briefly some of the literature of this subject, discuss the use

of formaldehyde as a milk preservative, and from the experimental data presented

draw conclusions which are quoted in full below. It may benoted that, as acknowl-

edged by the authors, the position taken in the bulletin, as regardsthe use of formal-

dehyde in milk, is contrary to that generally held by medical men and sanitarians.

To control bacterial development in milk by refrigeration is believed by the authors

to be impracticable or too expensive at the present price of the product. It is pre-

dicted that about all that will ever be accomplished in controlling the milk supply

will be the control of the more glaring abuses regarding production and handling.

Where an intelligent person is his own producer and consumer, it is believed that

the best possible safeguard would be the refrigeration oi the milk and its consump-

tion within 24 hours of production. In the general trade, however, a temperature

of 60° F. is believed to be safer, inasmuch as at this temperature the lactic-acid bac-

teria Would develop at such a rate as to exclude, in a large measure, the dangerous

bacteria, while the period from milking to souring would be sufficiently short to

insure against too great an age of the product. Under such conditions it is also

believed that the addition of formaldehyde in quantities not to exceed 1 part in

40.000 (or about 1 teaspoonful of 40 per cent formalin to 15 gal. of milk) would ex-

tend the keeping quality of the milk and improve its hygienic qualities.

The conclusions are as follows:

"(1) With different milks containing the same quantities of formaldehyde, the time

of curdling varied within rather wide limits, dependent upon the character of the

bacteria in the raw milk and upon slight variations of temperature.

2) With different milks containing different quantities of formaldehyde, the

amount of formaldehyde bore no exact relation to the time of curdling.

With milk containing 1 to 2,000 up to 1 to S00 of formaldehyde there

was a rapid decrease of bacteria during the first 24 hours, after which there was a

slow decrease, until by the end of 5 days the milk was practically sterile, or con-

tained only resistant spores.

'• 4 1 With milk containing 1 to 5,000 of formaldehyde there was a rapid reduc-

tion of bacteria during the first 4 to hours, but continuing throughout the entire

24, after which the bacteria continued to multiply at first very slowly, then at a very

rapid rate.

" 5) With milk containing 1 to 10.000 of formaldehyde there was in some cases

a slight reduction in numbers during the first 24 hours, followed by a very slow

increase, then by a rapid increase. In others there was a very slow increase from

the start, followed by a very rapid increase.
•' 6) With milk containing 1 to 20.000 of formaldehyde there was a slow

increase during the first 24 hours, followed by a rapid increase.

" 7 With milk containing 1 to 40.000 of formaldehyde the initial and later

periods of increase were not differentiated, but the rise of bacteria was rapid from

the start, but much less rapid than in the case of untreated milk.
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Milk containing 1 to 40,000 of formaldehyde kepi 2 to 3 times

untreated milk at the same temperature, and with 1 t<» 20,1 <>" 4 tim< -

Wheu milk, containing formaldehyde, was kept at 25° <

a tendency ou the part of the formaldehyde to restrain the developmenl of the mis-

cellaneous bacteria originally presenl in the raw milk, without a corresponding

retardation of growth of the common lactic-acid fermenl I
Bacterium acidilact\

• in B. acidilaciici developed slowly in milk containing formaldehyde in pro-

portions as high as 1 to 5,000, proportions sufficient to kill or entirely check the

growth of other milk i irganisms.

••
1 i ( rtaiu species of j i asf were capable of gro\* ing in milk containing i

erable proportions of formaldehyde, the yeasl appearing first, followed by the lactic-

acid fermentation.

"(12) Milk kept at 10 C. 50 F.) and containing formaldehyde in proportions

as high as 1 to in. (inn remained uncurdled for a h>ir_r time, but showed a large

developmenl of forms commonly found in raw milk.

"(13) The restraining action of formaldehyde was much less marked at refriger-

ating than at ordinary room temperatun

"(14) With the presence of formaldehyde in milk kepi at 25 l 77

harmless lactic-acid bacteria were capable of growing better than other bacteria com-

monly found in milk. Hence the presence of formaldehyde, combined with normal

room temperatures, is favorable to a harmless lactic-acid fermentation and unfavor-

able to a mixed fermentation liable to render the milk unwholesome.

"15. The presence in milk of small amounts of formaldehyde, not to exceed 1

part per 40,000, or 1 teas] iful of 40 per rent formalin per 15 gal. of milk, and the

holding of the milk at temperatures between 60 and 70° will improve it- sanitary

quality by preventing rapid and objectionable fermentations, and there is no reason

to believe that in this proportion any marked injury could result to the

consuming it.'"

On abnormal butter, K. Fi» bee
I
Ztschr. Uati rsuch. Nahr. u. (?< nussmtl., J''

No. 6, pp. SS5SS9).—Nine samples of butter made from the milk of several cows

daring periods when they were fed in the stable and also pastured Bhowed Reichert-

Meissl numbers varying from 1 5.4 to 23.6, saponification numbers from 205.5 to 215.3,

iodin numbers from 39 to 47..".. Polenske numbers from 0.7 to 1.7. and molecular

weights of the nonvolatile insoluble fatty acids from 267 to 272.2.

On the ripening of Edam cheese, V. W. J. Boeehout and J. .1. < >. de Veies

|
Cenibl. Bakt. [etc.'], :. AbL, 16

I
1905 I, No. 10-11, pj . . abs. in Rt

8. 1, pp. 1-9; .'. pp. 25-88; 8, pp. 59-64).— In experiments conducted

daring 4 years, attempts to secure the ripening of Edam cheese with lactic-acid

bacteria isolated from cheese and cultivated on whey gelatin or cheese gelatin were

unsuccessful.

In proportion to the content of water the exterior layer of fresh cheese contained

13.3 per cent of salt and the central portion 0.4 per cent. With cheese 4 week- old

the Bait content of the exterior and interior portions was respectively 5 and 4.4 per

cent, .-how in- a gradual penetration of the salt from the exterior to the interior.

Inasmuch as the ripening of Edam cheese is uniform throughout, salt is not, there-

lore, believed to exert any influence on the process.

The quantity of insoluble lime is considered of great importance in the ripening

-. indicating as it does the quantity of lactic acid which will be fixed and the

degree of acidity of the cheese at the end of the reactions, and ruling, therefore, one

of the principal factors of ripening.

The volatile fatty a. -ids were not found to increase during ripening. Then- was a

marked decrease in the percentage of ammonia.

The chemical difference between casein and paracasein, W. Laqueue Ato.

. Chan. Zt<j.. 8 1906 . No. ! .. p. 591 1.—The paracasein was found to
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more carbon and hydrogen but about 0.8 per cent less nitrogen than the pure casein

from which it was prepared. Rennet, therefore, produces a chemical change in the

casein resulting in the production of paracasein and another nitrogenous body. Para-

casein has the same acidity as casein, but is more readily precipitated by salts.

The principal products and by-products of milk, G. Rovesti (Lavorazioni

moderne del latte. Prodotti principal! e sottoprodotli. Casale, 1905; rev. in Rev. Gen.

Lait, ',
1 1905), No. 3, p. 68).—Chapters are devoted to the composition of milk, bac-

teriology of milk, condensed milk, milk powders, preservation of milk, casein and

its industrial utilization, milk sugar, lactic acid, alcohol from milk, acetic acid from

milk, and milk soap. The treatise is recommended very highly in the review to

those who are interested in the industrial utilization of milk.

A note on the bacteriological examination of milk, G. Newman ( Pub. HeaMh

[London], 18 (1905), No. 3, pp. 151-159).—This is an outline of an address in which

the author discusses the bacteriological standards for milk, the kinds of bacteria and

toxins present in milk, the presence of cellular elements foreign to milk, and the

degree of acidity.

The following is suggested as a bacteriological standard of purity of milk for prac-

tical purposes: (1) Total acidity of not more than 24 to 25°, (2) no excess of pus or

blood cells, (3) no Bacillus coli, B. enteritidis sporogenes, or B. enteritidis of Gaertner

in 1 cc, and (4) the milk to be nonvirulent to animals, the first and last conditions

being considered fixed and absolute standards and the other two relative standards

suggesting further inquiry.

Uniformity in milk culture media for bacteria, B. Czaplicki (Milchw. ZentbL,

1 (1905), No. 10, pp. 450-456).—Varying statements made in textbooks concerning

the behavior of different organisms in milk are attributed by the author as due to

differences in the milk media used.

In his experiments marked differences were obtained for the same organisms

when grown in diluted milk, undiluted milk, and undiluted overheated milk. The
greatest development, the most marked peptonization, and the most intensive decol-

orization occurred in the diluted milk. The least development took place in the over-

heated milk. Cholera germs from numerous sources were grown in the 3 media

mentioned with marked variations in the results. The diluted milk was regularly

coagulated, while in only about one-half the number of cases did coagulation occur

in the undiluted milk. The differences were believed to depend principally upon

the amount of sugar present.

The author recommends the dilution of the milk used for culture media in the pro-

portion of 1:1, the media being sterilized by heating for 40 minutes at 90 to 92° C.

on each of three consecutive days and kept during the intervals at 35°.

VETERINARY MEDICINE.

Economic aspect of veterinary science, S. S. Cameron (Jour. Dept. Agr. Vic-

toria, 3 (1905) , No. 7, pp. 500-506)

.

—In a discussion of this problem the author draws

attention to the work of eradicating animal diseases in America and England, the

treatment of milk fever, abortion, and the value of a well-regulated quarantine

against animal diseases.

Animal plagues and quarantine laws, Profe (Fortschr. Yet. Hyg., 3 (1905), No.

4, pp. 73-78, fig. 1)

.

—The author discusses the present status of a number of animal

diseases, including glanders, anthrax, blackleg, rabies, pleuro-pneumonia, and swine

plague, with special reference to the effectiveness of present laws in controlling these

diseases. The hope is expressed that ultimately swine plague and certain other more
important animal plagues may be controlled by the proper execution of these laws.

Legislation needed for the protection of Missouri live stock, I). F. Luc key
( .1////. Rpt. Mo. Bd. Af/r., 37 (1904), pp. 152-156, pi. 1).—In the author's opinion the
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Jive-stock laws of Missouri are doI fundamentally defective, bu1 are well suited to

control the more importanl animal plagues if conscientiously carried out. Attention

[g called to the desirability of cooperation between farmers and official veterinarians

in the control of animal diseases.

The importance of milk and meat inspection to the public health. T. I

Sullivan (Rpt. Bur. Agr., Labor and Indus. Mont., 9 (1904), pp- 966-272). Atten-

tion is called to the danger inherenl in pathological meat and milk as agencies in

the transmission of disease. The law regarding meat and milk inspection in Mon-

tana is regarded as satisfactory and as combining all necessary features foran effective

regulation of traffic in meat and milk.

Hygiene of domestic animals, X. 8. Mayo i Estac. Cent. Agron. Cuba Circ. 15,

pp. $).—Directions are given for the disinfection of Btables and careful inspection of

food products, water, and salt for the purpose of preserving the health of domestic

animals ami preventing the introduction of diseases.

Stall disinfection by means of formaldehyde and steam produced by Lind-

ner's apparatus, Perkuhn (Monatsh. Prakt. Tierheilk., 16 (1905), No. 1 8, pp.

814, figs. 5)

.

—The apparatus is described in detail and a report is made on disin-

fection experiments carried out by the author in attempts to destroy anthrax bacilli,

anthrax spores, and the bacilli of hog cholera, swine plague, swine erysipelas, and

glanders.

The results obtained in these experiments indicate that formaldehyde may be used

successfully in disinfecting the substances and objects which lie in the open. Bac-

teria which may he under straw, tilth, orin cracks, however, are not much influenced,

since the formaldehyde penetrates rather slowly. In order that the method may be

practically efficient, therefore, it is recommended that straw and filth be carefully

removed from the stalls to be disinfected and that the temperature during the

process of disinfection be maintained at about 10° C.

Report of the veterinary bacteriologist, A. Theileb < Transvaal Dept. Agr. Ann.

Rpt. 1904, ]>/>. 79-248).—The author presents a detailed account of the distribution of

rinderpest serum in various part- of Transvaal, as well as on the distribution of

other serums, especially that of pleuro-pneumonia, and the effectiveness of these

materials.

A careful study was made of the anatomy and life history of the blood parasite of

Texas fever. When susceptible animals are inoculated with blood from an animal

immune to Texas fever, parasites closely resembling those of African coasl fever

appear in the blood, either with tin- second reaction or shortly afterward. African

COasI fever has been definitely shown to he entirely distinct from Texas fever.

Numerous experiments in the transmission of African coast fever by means of tick-

have demonstrated that Rhipicephalus appendiculatus is chiefly concerned in this

process. On account of the long period during which an infection persists in a given

area it is considered impossible to eradicate the disease by means <>f inoculation.

Notes are also given on piroplasmosis of the horse, mule, donkey, and dog

was found possible to immunize dogs against the disease by the use of blood from a

recovered dog. The author also discusses heart water in cattle, sheep, and goats.

This disease appear.- to he transmissible from sheep and i_
roat< to cattle, and \ ice versa.

( Ibservations are also made on horse sickness, together with notes on the destruction

of the red blood corpuscles in this disease.

Report on work of veterinary department, S. Stockm w
I
Transvaal I>> i>t. Agr.

Aim. Rpt. 1904, />/>• 87-76, ph. 8).—The condition of live stock sanitary laws is dis-

cussed and the policy of the veterinary department is outlined as including the pur-

pose of compelling owners of stock to report dangerous diseases, to inspect farms.

quarantine infected farms, and regulate the movement of animals during outbreaks

of disease,
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With regard to African coast fever it is considered as established that the disease

as restricted to cattle is caused by a blood parasite, is only indirectly contagious

through the agency of Rhipicephalus appendiculatus and perhaps R. simus, and that

the blood parasite does not pass through the egg of the tick to the second genera-

tion. The history of the invasion and spread of the disease in the Transvaal is dis-

cussed in considerable detail, and reference is made to the various systems of dipping

and vaccination which have been tested. Koch's method of inoculation has proved

ineffective. The destruction of diseased animals and thorough disinfection of pas-

tures is recommended. Notes are also given on rinderpest, glanders, tuberculosis,

swine plague, anthrax, sheep scab, rabies, and meat inspection.

Conference on bovine tuberculosis, S. Arloixg ( Ann. Soc. Agr. Sci. et Indus.

Lyon, 8. ser., 2 (1904), PP- 139-149).—Some of the results recently obtained in experi-

ments on tuberculosis are outlined by the author.

Particular attention is given to experiments the results of which bear upon the

question of the interrelation between bovine and human tuberculosis. The author

believes that the disease is mutually transmissible between man and animals and that

the time has come when an organized effort should be made by all persons concerned

in the control of this plague. Enough facts are nowT demonstrated beyond reasonable

controversy to form the basis of the crusade against tuberculosis.

Anthrax, H. A. Ballou et al. ( West Indian Bui, 6 (1905), Xo. 2, pp. 156-170).—

The prevalence and distribution of this disease in the West Indies is discussed for

the purpose of calling attention to its origin and suitable means of controlling it. It

is recommended that in the control of this disease animals should be strictly inspected

before slaughter in order to prevent the distribution of infection by means of meat

dealers.

Preventive inoculation for redwater, J. A. Eobinson (Agr. Jour. Cape Good

Hope, 27 (1905), Xo. 4, PP- 505-511).—After long experience with this disease in South

Africa it is recommended that for inoculation purposes the blood of animals raised on

affected premises should be used and in doses of 2 to 3 cc. For this purpose, blood

should not be kept for more than 12 hours before injection. Cattle should be inocu-

lated in early spring, when the range is in good condition, and should be carefully

treated during the period of immunization.

Texas fever, W. H. Dalrymple (Louisiana Stas. Lid. 84, 2. ser., pp. 31, figs. 2).—
The bulletin contains a general popular discussion of Texas fever, including an account

of the name of the disease, cause, cattle ticks and their life history, symptoms of the

disease, post-mortem appearance, curative treatment, immunization, eradication of

the tick particularly by the "feed-lot" method of ridding cattle and of cleaning

pastures during the summer. It is believed by the author that with united action of

southern States and the Federal Government the cattle tick may be exterminated.

Anaerobic bacteria as the cause of necrosis and suppuration in cattle,

L. Roux (Centbl. Ball. [etc.~\, 1. Abt., Orig., 39 (1905), Xo. 5, pp. 531-544).—A
microscopic study was made of 27 cases of deep necrosis and abscesses in cattle with

particular reference to the bacterial content of these processes and the virulence of

the organisms found in them. In nearly all cases several species were associated

together.

Inoculation experiments were made in pigeons, rabbits, guinea pigs, chickens, and
cattle. These inoculations were either subcutaneous or intramuscular. The bacteria

found in the suppurating processes are carefully described. It appears as a result of

these observations that several bacteria may be considered as causing necrosis in

cattle. Among the aerobic forms coli bacillus, streptococci, and Barter! inn ridgare

are mentioned, while in the class of anaerobic organisms Bacillus necrophorus, B.

pyogenes boiis, and a species of spirillum seemed to be the most important. In pro-

ducing necrosis best success is had when an organism of the first group is associated

with one of the second group.
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Pneumo-enteritis in calves, A. W. ( !i i;u.\\ [8 Jour. !> j>i. Agr. Vtctm i

No. ?, pp. 127-129 . -This disease most frequently attacks calves between the

of 4 weeks and 3 months, and isvery fatal, the mortality being aboul 95 per cent.

The symptoms and post-mortem appearances are briefly described. The only effect-

ive way of controlling the disease is by means of strict isolation of all affected calves

and thorough disinfection.

The influence of cold on the virus of foot-and-mouth disease, E. Perron* ito

Forlschr. Vet. Hyg., 8 (1905 , No. ;, pp. 78, 79). The opportunity was offered of

studying the effect of cold upon the virus of foot-and-mouth disease.

A sample of the virus in the saliva of diseased cattle was kept over night at a tem-

perature of 8 to 9° C. In the morning the virus was found frozen and after

being thawed oul was used for inoculating two healthy calves and two sheep. None

dt" these animals became infected, and it appears, therefore, that the Bdbjection t<> —8
t<> 9° C is sufficient to destroy the virulence of the virus. The author hints at the

economic importance of this fact.

Spraying- v. dipping-, A. W. Douglass and L. J. Roberts (Agr. Jour. Capi Good

Hope, 7) (1905), Nos. I, pp. 108-112; 2, pp. 247-249).—This is a controversial discus-

sion of the comparative value and effectiveness of spraying and dipping.

The first-named author argues in favor of spraying cattle with kerosene as being

a method more effective and less harmful than dipping, particularly if arsenic be

added to the dips. Kerosene mixed with water mechanically is claimed to be quite

harmless to the skin of cattle and costs about 4 cents per head. The actual cost of

dipping is not much more, but the original cost of the dipping plant is much greater

than that of the necessary spraying apparatus.

Mr. Roberts maintains, on the contrary, that dipping is much more satisfactory

than spraying, and has displaced the latter method on nearly all .attic ranches. It

is argued that 1,000 cattle can he dipped in the time required to spray 200 head.

Dipping is also claimed to be a much more effective method of destroying the ticks

than spraying.

Sheep dipping (Bd. Agr. and Fisheries [London], L><nltt 145, pp. 4)-— Not<

uuveti on methods and materials to be used in dipping sheep for Melophagus ovinus,

Ixodes reduvius, and LucUia sericata. For this purpose a hand hath, swimming hath,

or cage bath may be used.

Various preparations were used as dips, including combinations of arsenic and

soda, sodium compounds of sulphur, lime and sulphur, carbolic acid, tobacco extracts,

and soaps. Crude tar and tar acids appear to destroy the pests most quickly, while

tobacco dips were nearly as active.

Vaccination for sheep pox and blackleg- with products prepared in the

Pasteur Institute of Algeria, Soulie
I
Bui. Agr. Algkrv el Toms,,, n

\ 1905 . No.

16, pp. SS9-S41).—During the 5 years from 1900 to L904, inclusive, 4,732,960 sheep

were vaccinated against Bheeppox. The mortality among this number was 1,800.

In vaccination for blackleg 138,068 cattle have been treated Bince 1897. The total

loss among this number was L50.

The indefinite preservation of the virus of sheep pox in leeches, F. J. and

E. Bosc i Compt. Rend. Soc. Biol. [Paris], 58 (1905), No. 7, pp. 999-401) .—Consider-
able difficulty has been experienced in preserving the virus of sheep pox without its

undergoing rapid changes. A mixture of lymph or infected tissue in pure glycerin

or diluted in water becomes rapidly attenuated.

It was found, however, that when leeches were allowed to attach themselves in

the region of the pustules of sheep pox, the blood and virus thus obtained retained

its virulence for long periods, even 2 years, without any noticeable attenuation. It

appears that in such cases the virus may be partly digested and absorbed into the

body cavity of the leeches without undergoing serious changes. It is believed that

L7641—No. 6—06 6
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the process may be applicable to the preservation of smallpox vaccine and vaccine

for foot-and-mouth disease.

Prevention and cure of foot rot in sheep (Jour. Bd. Agr. [London], 12 (1905),

No. 6, pp. 360-364).—In treating this disease it was recommended that copper sul-

phate be used at the rate of 1 lb. to a gallon of water, or a weaker solution if pre-

vention is the only aim of the treatment. It is considered preferable to buy copper

sulphate in the powdered form and under a guaranty of 98 per cent purity. Badly

affected sheep should have their hoofs pared before they are driven through the

copper sulphate hath.

Simple rules for judging reactions of tuberculin and mallein, 0. Malm
(Norsk Vet. Tidsskr., 17 I 1905), Nos. 3, pp. 49-58; 4, pp. 53-S>; 5, pp. 97-100).—The
various factors which may influence tuberculin and mallein reactions are critically

discussed by the author. The nature of tuberculin is defined and notes are given on

the strength and specific qualities of this reagent.

In determining reactions many points have to be considered. The author

believes that Koch's tuberculin is the best for use in determining the existence of

tuberculosis. The most active agent in the tuberculin is a toxin of a specific nature.

The conclusions are reached that cattle must be considered tuberculous \i they show

a temperature not above 39.5° C. before injection, and a rise of at least 1° C. after

injection above the highest temperature shown before the tuberculin was adminis-

tered. With calves under 6 months of age, showing a range of temperature from 39

to 39.5° C, it is considered as a sufficient ground of suspecting tuberculosis if the

temperature rises above 40° C. after injection. It is recommended that tuberculin

tests be not given to cattle which show a temperature above 39.5° C.

With regard to the use of mallein in the detection of glanders, it is recommended

that this product be under State control and that, for injection, 0.5 cc. of the fluid

preparation be used or 7 eg. of the dry material. All horses which show a rise of

temperature to the extent of 1 to 2° C. within 24 hours after injection, together

with general or local symptoms of irritation, are to be considered as certainly

glanderous.

Report upon experiments made in the Royal Veterinary College, Dublin,

on two horses obtained from a stud infected with glanders, A. E. Mettam
(Dept. Agr. and Tech. Instr. Ireland Jour., 6 (1905), No. 1, pp. 39-44)-—The two ani-

mals discussed in this article came from a stable where glanders had prevailed, and

were kept under observation for the purpose of determining whether they had glan-

ders, and also whether mallein would have a curative effect upon the disease or

develop a tolerance in animals repeatedly inoculated with it.

During the course of the experiments each animal received 5 injections of mallein,

the first 4 being administered at intervals of 1 week, after which 3 months were
allowed to elapse before the last injection was made. Both of the animals were
killed and carefully examined post-mortem. One animal was undoubtedly glander-

ous and responded promptly with the usual reactions after each injection. The other

animal did not respond at any time, and upon the post-mortem was found to be free

from glanderous lesions. A test was made on a third horse to determine the effect

of killed cultures of glanders bacilli. An injection of 5 cc. of an emulsion of glanders

bacilli produced no bad effects in the horse.

The author believes that the results obtained during these experiments indicate

that mallein is a trustworthy diagnostic agent for glanders; that no tolerance to

mallein is set up in an animal which receives repeated doses of mallein, and that

infection with glanders probably occurs chiefly through the alimentary tract. The
last conclusion is based on the fact that one horse did not acquire glanders, although
constantly associated with the other glanderous horses.

Glanders of horses, R. R: Dinwiddie (Arkansas Sta. Bid. 87, pp. 61-76).—A
portion of this bulletin is occupied with a brief discussion of the nature, symptoms,
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diagnosis, treatment, and prevention of glanders, with notes on the use of mallein

and on oflBcirl inspection for glanderous horses.

The Arkansas law relating to this matter pro> ides for notification of horses affected

with the disease, isolation of such animals, the prevention of traffic in affected hoi

or mules, the use of mallein test, and thorough disinfection of the premises after an

outbreak of glanders. Brief notes are also given on the present prevalence »»f glanders

in Arkansas. Details of inspection work carried oul under this law in h (04 are fur-

nished by .1. I-'. Stanford.

A case of uveitis malleotica, J. i>k II van i Forlschr. Vet. Hyg., ' 1905 ), No. 3,

pp. '/'.>, 50).—The literature relating to the occurrence of glanders in the eyes of h

is briefly discussed in connection with a descripti* f the Bymptoms as observed by

the author. An examination of a case which came under observation disclosed the

t'a.t that the glanders bacilli were presenl in pure cultures in the exudate from the

\\\- and choroid coat.

The action of certain oxidizing- substances upon the toxin of tetanus,
(

'. Paderi [Arch. Farmacol. Sper. e Sci. Aff., /' (1905), No. t,pp. 8-28).—The author

studied the effect upon tetanus toxin of certain oxidizing substances including ozone,

permanganate of potash, and sulphate of soda.

It was found thai ozone, on accounl of its oxidizing property, greatly irritated the

tissues with which it came in contacl and .was, therefore, somewhat injurious to the

organism. It also destroyed the tetanus toxin wherever it came in contact with it.

Ozone, however, apparently had no effect upon the tetanus toxin circulating in the

blood, since it could not bebrought in contact with it. Similarly, permanganate of

potash, when brought in contact with tetanus toxin outside of the organism, quickly

destroyed it. but had no effect upon the toxin circulating in the living animal organ-

ism. Sulphate of soda was even less effective.

It appears that the three oxidizing substances studied by the author are not capa-

ble of increasing the oxidizing power of the animal organism toward toxic substances

in circulation in the tissue-.

Studies and observations on rabies, E. Barterelli (Centbl. Bakt. [etc.'], 1.

AbL, Orig., 39
I
1905 i, No. 7. pp. 899-409).— It was found during the author's study

that the salivary glands of rabbits affected with rabies may sometimes become infec-

tion-, particularly if an unusually virulent virus is used.

The author studied also the relation between the appearance of Negri's corpuscles

and the use of fixed virus. Experiments in the transmission of rallies to cold-bl led

animals showed that the virus has no effect upon them, being excreted rapidly after

injection. A study of the saliva of a man affected with rallies showed thai this mate-

rial was exceedingly virulent.

ftabies in Muridae, (
'. Franca

I
Compt. Rend. Soc. Biol. [Paris], 58 I 1905), No. 9,

pp. $10, 411).— It was found possible to produce rabies in various species of Mu< and

Arvicola by inoculation.

The form of the disease was usually paralytic, the symptoms being quite pro-

nounced in all cases. A histological examination disclosed the presence of diffuse

infiltration of leucocytes in the medulla oblongata and nerve ganglia, bul none of the

nodules described by Nan < rehuchten. By means of the silver met hod recommended

by Ramon-y-( !ajal lesion- are demonstrable in the nerve fibrillar

Treatment of rabies with radium, G. Tizzoni and A. Bongio^ v\m
I Centbl. Bakt.

[etc.], i. AbL, Orig., 89 [1905), No. ',. pp. A number of laboratory animals

were inoculated with fixed virus and subsequently treated with radium rays. At the

time of the report it was 2 month- since inoculation and the animals were considered

as cured.

The curative action of radium was tested quite extensively. It was found that

L0,000 radio-active units applied directly upon the eye of inoculated rabbits had

the same effect whether the application was continued for s hour- or whetfcu
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applications were made of one hour each. It was found also during these studies

that fixed virus in vitro is rapidly decomposed by radium rays and modified into

very effective vaccine toward rabies.

Fowl plag-ue in geese, F. K. Kleine and B. Mollees {Centbl. Bakt. [etc.], 1. Abt.,

Orig., 39 {1905), No. 5, pp. 545-549).—It has already been shown that the filterable

virus of fowl plague may make its way into the spinal cord and brain of geese. Old

geese are not very susceptible to the disease, while geese one year old or younger

readily succumb within 7 days after the infection. Attention has already been called

to the fact that the virus is often absent from the blood of geese dead of the disease.

It is always present, however, in the brain and spinal cord, and these materials may
be used for inoculation.

A number of inoculation experiments were made with such material. The presence

of the organism of the disease in the blood appears to cause no great elevation of

temperature until shortly before death. In some cases a subnormal temperature

was noted. It appears to be possible to cultivate the virus of fowl plague until it

becomes so virulent for young geese that it will not disappear from the blood. No
success was had in transferring the disease to pigeons and ducks. Apparently the

organism of fowl plague soon dies in unsusceptible animals. In the author's experi-

ments it was found that the disease could be transmitted readily by placing the virus

in the conjunctival sac.

Trichina and trichinosis, X. I. Petropavlovski {Arch. Vet. Nauk [St. Petersb.'],

35 {1905), Nos. 8, pp. 714-743; 9, pp. 841-879, figs. 7).—The present article is in the

nature of a monograph on the life history and developmental possibilities of the

trichina.

In the course of the author's investigations, feeding experiments were carried on

with the lard of infested swine, with infested muscles, and other tissues. A study was

also made of the resisting power of trichina to the usual salting process applied to

meat. Numerous experiences were also carried on in subjecting trichina to various

chemical agents, such as turpentine, alcohol, chloroform, and other substances. A
study was made of the reaction of trichina toward glycerin, tartaric acid, hydro-

chloric acid, boric acid, carbolic acid, salt, salicylates, and other substances.

Parasites in cattle and poultry in Trinidad, C. W. Meaden
(
Trinidad Bot.

Dept., Bid. Misc. Inform., 1905, No. 47, pp. 203-208, fig. 1).—Notes are given on a

number of parasitic worms in cattle and chickens, especial attention being given to

Strongyhis filaria

.

Nodular disease of the intestines of cattle and sheep, L. Schebex {Fortschr.

Vet. Hyg., 3 {1905), Nos. 5, pp. 97-104; 6, pp. 121-125, figs. 13).—The anatomy of

Ankylostomum radiatum is described in detail and notes are given on the lesions

which this worm produces in the intestines of cattle and sheep.

The question of the correct scientific name of this species is discussed at some
length. It is argued that Ankylostomum is the common form found in intestinal

nodules of cattle and sheep in Europe as well as America and that the genus (Eso-

phagostomum is of much rarer occurrence in such lesions.

Veterinary department, E. L. Moore {South Dakota Sta. Bj>t. 1905, pp. 30-32).—
In examining sheep affected with parasites, every autopsy revealed the presence of

Moniezia expansa in the intestines and hepatic ducts.

The entire flock was treated with a solution of copper sulphate with good results.

A test was made of Zenoleum in various strengths, Skabcura, and Pino Lyptol in

destroying sheep ticks. Zenoleum in solutions of 1 to 2 per cent gave good results.

The other remedies were effective when used in solutions of 25 per cent for Skabcura

and 1 per cent for Pino Lyptol. Brief notes are also given on azoturia and glanders.

Stomach worms, A. A. Brown {Jour. Dept. Agr. Victoria, 3 {1905), Nos. 2, pp.

143-146; 4, pp. 340, 341, pis. 4).—The author discusses the appearance, injurious

effects, and remedies for stomach worms in the horse and sheep.
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The treatmenl for si ach worms of the horse must be preventive, since no drug

can In- successfully used in expelling the parasites from the stomach. Particular

attention is given to a discussion of Spiroptera megastonia. Strongylus contortus in

sheep produces | rly defined symptoms. In preventing infestation with this worm
sheep should he kept away from marshy pastures, [nfested sheep may be treated

with bisulphid of carbon in doses of 20 to 30 drops or with a mixture of ether and

turpentine.

RURAL ENGINEERING.

The work of the Office of Experiment Stations in irrigation and drainage
i

. S. Dept. Agr., Office Expt Stas. Circ. 63, pp. SO).—This circular contains state-

ments of A. 0. True and Elwood Mead before the Committee on [rrigation of

Arid I.an<ls of the House of Representatives, regarding the work of the irrigation

and drainage investigations in general, and details of the lines conducted in L904.

Doctor Mead gives a more detailed statement of the work done during the Beason

of L904.

Irrigation in the western United States, R. A. van Sandick [SeparaJU from

Compt. Rend. Inst. Colon. Internal., 1905, pp. JJ?>, figs. 28).—Tins is a discussion of

all phases of irrigation in the United states.

The article opens with a theoretical discussion of the economic and legal questions

arising in the development of a new ly occupied arid region. Then follow a descrip-

tion and statistical account of the arid and semiarid portions of the United State-, a

history of the gradual development of irrigation, a description of different kind- <>\

irrigation constructions with the defects that have been developed in use, a claudi-

cation of the different methods of obtaining water fur irrigation, a description of res-

ervoirs, earth and masonry dams, irrigation statistics, an account of the National

Reclamation Act and the work which has been projected thereunder, ami a con-

sideration of the relations between State and National Legislation upon irrigation.

The paper is followed by a lengthy discussion by members of the International

Colonial Institute.

The East Canyon Creek Reservoir, Morgan County, Utah, W. M. Bosi u-n

(Engin. Record, 52 (1905), No. 22, }>[>. 594-596, pis. 8, figs. 2).—This is a detailed

description of a dam which has been described before in Government publications

and periodicals.

It is a rock-filled dam with steel core protected by asphaltum concrete. Methods

and cost of construction are given. The cost of dam and outlet tunnel was $127,361,

or $9.93 per acre-foot of available capacity. "From a financial point of view, the

enterprise has Keen more successful than the most sanguine of its friends anticipated.

A careful estimate of crops produced by reservoir water in the year 1904 shows their

value to he over $75,000, more than 58 per cent of the cost of the entire work."

Irrigation furrow plow ( Maschim n Ztg., 8 (1905), No. 21, p. 258, figs. 2).
—The

plow consists of a double moldboard lister plow mounted on a four-wheeled frame.

Directly behind the plow is attached an oval-shaped roller which presses the dirt

into an oval-shaped ditch in the furrow made by the plow. This roller is provided

with scraper- to prevent clogging. Attached to the moldboards are two blades

extending backward at angles of about 45 degrees. The dirt thrown up by the

plow is spread out to both sides of the ditch by mean- of these blades which smooth

the surface next to the ditch. At tin- outer end of the blades are attached a few

harrow teeth which spread whatever dirt reaches this point.

Underground waters of Salt River Valley, Arizona, W. T. Lki:
( U. S.

Survey, Water-Supply and Trrig. Paper No. 186, pp. 196, ph. 23, figs. 25).—About half

of this paper consists of a careful compilation of all the information that could be

obtained about every well in the valley, including the size, depth and yield, and the
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formations passed through by each well-. Then follow in order a discussion of the

geology and physiography of the valley, of the area in which pumping underground

water for use in irrigation is profitable, and of the origin of the salts in well waters

and their effects on vegetation. The quantity of underground water is estimated in

various ways, and the cost of pumping is discussed.

The valley fill, at least to a depth of several hundred feet, consists of river debris,

wash from near-by hillsides, and chemical precipitates in more or less impervious

layers, which serve in many cases to confine the underground water under some pres-

sure. The valley till is saturated With water more or less impregnated with various

salts derived from Salt River.

The quantitative estimate of the underflow indicates a volume of flow of 148,196 to

287,760 acre-feet per year. At this rate something less than 96 pumping plants,

each supplying 200 miner's in. or 5 cu. ft. per second, could be operated continuously.

"The cost of pumping in Salt River Valley varies from 5.4 to 13.8 cts. per acre-foot

per foot of lift, or a cost per acre-foot of pumped water of $2.50 to something like f>5.

The volume of underflow is large, but not inexhaustible by the operation of pumps.

It is capable of extended development, but there is danger that a greater draft will

be made upon it than is consistent with the maintenance of the water level within

practicable pumping distance."

A report on the establishment of tide-gauge work in Louisiana, G. D. Har-

ris (Geol. Survey La. Bui. 3, pp. 28, pis. 8, figs. 5).—This is an account of the estab-

lishment of a tide-gauge station near the Gulf Coast for the purpose of determining

mean tides, as the basis for establishing reliable bench-marks through southern Lou-

isiana. The data secured will be of special value in the drainage of marsh lands

along the Gulf, as it will show not only the mean-tide levels, but the height of

extreme tidal waves from which the lands must be protected if they are to be used

for agriculture.

It is the intention to determine by a long series of tide-gauge readings the elevation

of a few seacoast bench-marks with great accuracy, and from them run a line of

precise levels along the Southern Pacific Railroad and establish at intervals of, say

every 5 miles, permanent bench-marks, and thereby give the true height of the

same above sea level. All local lines can then be referred to one datum plane. Fairly

reliable bench-marks many miles from the railroad will very soon be left by local

engineers and the mapping of the region will be greatly facilitated. The results

secured will be of scientific value also in the study of laws of tidal action. A detailed

description of the station established at Weeks Island is given.

A study of rock decomposition under the action of water, A. S. Cushman
(U. S. Dept. Agr., Office Public Roads Circ. 38, pp. 10, figs. 3)

.

—This is a discussion of

laboratory methods of testing the decomposition of rock under the action of water,

describing a new method now being used.

Manual for Iowa highway officers, A. Marston, C. F. Cuktiss, and T. H. Mac-
doxali) {Ames: Iowa Highway Com., 1905, pp. 102, pis. 20, figs, 8).—The legislature

of Iowa on April 13, 1904, created the State highway commission, whose duties are

to devise plans for improvement in the highways of the State, to disseminate informa-

tion on the subject of good roads, and conduct demonstrations in road construction.

It is provided that the State College of Agriculture and Mechanic Arts shall act as

a highway commission, and the board of trustees of the college has intrusted this

work to the engineering and agricultural departments. The manual is issued by
this commission. It contains a general discussion of the value of good roads, and
the topography of the State with reference to road materials and construction. The
State of Iowa has at present about 100,000 miles of public roads, not over 1,000

miles of which have been surfaced with either gravel or stone. Most of the roads of

the State are made on section lines, but the commission recommends the abandon-
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ment of this system and the locations of roads in such h way as to avoid the hills

and thus reduce grades.

The necessity of drainage in order to secure ;i Bolid roadbed and to remove water

from the Burface of the roads is broughl out, and ii is recommended thai road

officials cooperate with drainage officials in providing for drainage. Tables are

riven Bhowing the areas which can be drained with differenl Bizes of tiles and open

ditches. Specifications for drains and prices for gradi en, and various

machines for road construction and maintenance are described. The King road

drag, which consists of split logs or planks fastened together, i- especially recom-

mended for maintaining the surface of roads in proper condition.

Directions for the construction and maintenance of dirt, gravel, and macadam

roads, and specifications for the construction of reinforced concrete culverts are

given. The results of traction tots on earth and -ravel roads and comparative

traction tests with wide and narrow -tired wagons are included.

Road improvement in South Carolina, P. T. Bbodie I Clemson Agr. Col. Ext.

Work, 1(1905), No. 1, pp. 18-44, pis. 11).—This is a general discussion of the subjeel

of good roads, with some reference to South Carolina condition-.

The average cosl of wagon hauling on the roads in the United State- i- estimated

at l*.*) cts. per ton mile, while the cost of hauling on good roads is estimated at 10 cts.

per ton mile. For improving South Carolina conditions it is recommended that

grades be reduced both by cutting and filling and by going around hills rather than

over them where this is necessary ; and by surfacing roads with a mixture of clay

and Band. A general discussion of construction of stone roads is also included.

Petrol, paraffin, or alcohol for agricultural motors, 1 >. Albone (Marie Lam
Express, 93 I 1905), No. 3868, Farm Mach. and Tmpl., p. Ill I.—This gives the results

of experiments with an agricultural motor, using petrol, paraffin, and alcohol. A

single motor has been made which will use any one of these. The comparative

results were as follows: "With 2 gal. ofpetrol3 rood- of land were plowed: with 2

gal. of paraffin 2 roods. 35 poles were plowed: with 2 gal. of alcohol 2 rood-. 25 poles

were plowed."

Modern refrigerating machinery; its construction, methods of working,

and industrial applications, 11. Lorenz, trans, by T. 11. Pope (New York: J. Wiley

A Sons; London: Chapman & Hall, Ltd., 1905, pp. X 396, figs. .-;/>.—This is

intended as a guide for engineers and owners oi refrigerating plants, and contains

chapters on the principles of the theory of heat, methods of cold production and

energy required, the construction of compressors, apparatus for giving oul and taking

nj » heat, the erection of absorption machines, the cooling of li pi ids and keeping them

cold, cooling air. manufacture of ice, production and application of cold at very

low temperatures, and determination of the yield of cooling machine-. There are

chapters on American practice in refrigeration, insulation, and auditorium and other

cooling, by II. M. Haven and F. \V. Dean.

RURAL ECONOMICS.

Contributions to the economics of agriculture, F. Abbbboe (Mitt. Landw. Inst.

Breslau, S (1905), No. S, pp. TV 311 157).—This monograph treats of the general

principles which underlie the organization of 'the farm in such a manner a- will

enable the farmer to Becure, one year with another, the best possible results.

The factors of production land. Labor, and capital- are discussed from the stand-

point of the proper degree of intensity of culture. The various branches of agricul-

tural production, such as grain production, fodder production, and the various lines

of live-stock production, are discussed from the standpoints of their relation- to each

other and of the external conditions, such as the character of the soil and the local

market prices of the products, which determine the relative importance to be given

to each of these lines of production.
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Agricultural explorations in Algeria, T. H. Keakney and T. H. Means ( U. S.

Dept. Agr., Bur. Plant Indus. Bid. 80, pp. 98, ph. 4)-—This bulletin describes the

climate, topography, soil, agricultural products, and general economic conditions of

Algeria.

The climate of Algeria is comparable to that of California. The vine is the greatest

single source of wealth. The average annual value of the products of the vineyards

is estimated at $5,000,000. The principal orchard fruits are the olive, citrus fruits,

figs, and dates. Of these, the olive stands first in commercial importance. Near

the coast are many market gardens, from which shipments are made to the European

markets in the winter and early spring.

The principal field crops are wheat and barley, which occupy about 7,000,000 acres

annually, and which supply a large export trade. Indian corn and sorghum are

grown by the natives. "The only valuable 'industrial ' crops are tobacco and cer-

tain plants used in the manufacture of perfumery."

Studies upon the development of the demand for agricultural labor in East

Prussia during- the nineteenth century, F. Wegener (Landw. Jahrb., 34 (1905),

No. 3-4, pp. 311-488).—This paper shows that there was a great increase in the pro-

duction of all classes of farm products in East Prussia during the nineteenth century.

It is emphasized that this increased production has resulted principally from an

increase in the intensity of culture. The higher degree of intensity of culture has

necessarily made an increased demand for labor. The increase in the number of

laborers has not kept pace. There have been two results: (1) Wages have risen and

the condition of the agricultural laborers has been materially improved. (2) Labor-

saving machinery has been introduced.

"The introduction of machinery in agriculture has not, as in the manufacturing

industries, resulted in the lowering of the level of intelligence among the working

classes. On the contrary, it has resulted in increased intelligence and skill. . . .

Machinery has not resulted, as in the manufacturing industries, in a decrease but

in an increase in wages."

Agricultural laborers in the district of Melun, H. Hitier (Jour. Agr. Prat., n.

ser., 10 (1905), No. 41,pp. 458, 459).—This article is a brief review of a comprehensive

report on the same subject by M. Brandin.

In recent years the native agricultural laborers of northern France, notably in the

regions of sugar-beet production, have desired the restriction and even the prohi-

bition of the immigration of foreign agricultural laborers. The native laborers believe

that such restriction will result in an important increase in their wages. The inves-

tigations of M. Brandin lead to the conclusion, however, that such restrictions will

depress rather than raise wages.

There are two systems of crop rotation from which the farmer of this district may
choose: First, wheat, oats, and sugar beets; and, second, wheat, oats, and grass crops

sown with the oats. It is calculated that the first system makes a demand for five

laborers on the same area that the second system makes a demand for two; but if the

native laborers must be depended upon, there will be no more than three laborers

where five will be needed for the system including the sugar beets. Hence the

restrictions on the influx of foreign laborers will make it necessary for the farmers to

resort to the more extensive of these two systems of culture. This will make a

demand for but two laborers where there are three native laborers competing for the

positions.

Thus it is that restrictions on the immigration of laborers instead of resulting in a

rise in wages may bring about a retrograde movement in agriculture and depress wages.

Laborers' holdings in Denmark (Dept. Agr. and Tech. Iiistr. Ireland Jour., 5

(1905), No. 4, pp. 701-709).—This article describes recent legislation in Denmark
which provides for State aid to agricultural laborers in securing small holdings.
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Agriculturists and breeders, L. L&ouzon i Agronomes et Eleveurs. Paris: J. B.

BaiUiere & Sons, 1905, pp. 860, pis. 20).—This book contains a sketch of the Lives

and the contributions to scientific agriculture of twenty-two eniinenl agriculturists,

namely: Robert Bakewell, founder of the breeder's art; Charlesand Robert Colling,

of the County of Durham, Eng., who developed tin- 1 treed of Durham cattle; Arthur

Young, an agricultural writer and firsl secretary of the English Board of Agriculture;

sir Jul i ii Sinclair, firsl president of the English Board of Agriculture; Coke, of Holk-

liam, a champion of large farms, intensive culture, and scientific methods in English

agriculture; Jonas Webb, the improver of the Southdown breed of sheep; Sir John

Bennetl Lawes, founder of the Rothamsted Experiment Station; Albrechl Thaer,

agriculturist, breeder, author, and educator; Oliver de Serres, a French agricultural

writer; Tessier, who introduced merino sheep into France; Mathieu de Dombasle,

founder of the School of Agriculture at Roville; Auguste Bella, agricultural writer

and educator; C. A. Vvart, Belgian veterinarian and breeder; A. E. Pierre, Comte

de Gasparin, noted for his work on contagious diseases of animals; Emile Baude-

ment, a writer and educator on the subject of cattle breeding; Edward Malingie",

sheep breeder, writer, and educator; J. B. Boussingault, agricultural chemist and

physicist; J. A. Barral, agricultural journalist; and Edouard Lecouteux, agricultural

writer and educator.

Trade with noncontiguous possessions in farm and forest products, 1902-

1904 ( U. S. Dept. Agr., Bur. Statis. Bui. 87, pp. 49).—This report contains statistics

of the trade in farm and forest products between the United States and her noncon-

tiguous possessions, viz, Porto Rico, Hawaii, Alaska, Philippine Islands, Tutuila,

Guam, and Midway Islands.

Farm products represent 36.2 per cent of the value of the shipments from the

United States to the noncontiguous possessions, and 79.6 per cent of the shipments

to the United States from these possessions. "In 1904 sugar formed 75 percent of

the total shipments of domestic merchandise from Porto Rico to the United States

and 97 per cent of the corresponding shipments from Hawaii. Manila formed 92per

cent of all domestic merchandise imported from the Philippines into the United

States in L904."

Imports of farm and forest products, 1902-1904
| U. S. />>j>>. Agr., Bur. Statis.

Bui. 85, pp. 82).—This bulletin presents a statistical review of the sources, the char-

acter, and the value of imports of farm and forest products into the United States.

The imports of farm products in 1904 were valued at $461,434,851, and represented

46.6 per cent of the total imports. The imports of forest products in the same year

were valued at $79,619,296. Over 62 per cent of the imports of farm products came

from eight countries, viz, Cuba, Brazil, United Kingdom, Japan. China, Mexico,

Italy, and France. Sugar is the principal farm product imported from Cuba, coffee

from Brazil, wool from the United Kingdom, and raw silk from Japan.

The leading imports of farm and forest products in the order of their importance

in 1904 are: Sugar, $72,933,951; coffee, $69,551,799; hides and skins other than furs,

$62,006,070; vegetable fiber, $46,355,795; silk, $46,100,500; India rubber, $40,444,250;

wool. $24,818,591; fruits. £1S,964.6SS; tea, SlS,22l»,:510; tobacco, $16,939,487; lum-

ber, $12,026,857.

Exports of farm and forest products, 1902-1904 < U.S. Dept. Agr., Bur.Staiis.

Bui 86, pp. 108).—This report shows the quantities and the values of the imports and

the exports of the various classes of farm and forest product- 6o and from the (Jndite

States.

The value of farm products exported during the year ended June 30, 1904, was

$872,000,000, which is greater than for any previous year, with the exception of

the 2 years 1901 and 1903. But while the value of exports of farm products has

greatly increased during the past 15 years, this increase has not kept pace with that

of other lines of production. Farm products represented only about 60 per cent of
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tlit- total value of our domestic exports in 1904, whereas the percentage was about

68 on the average during the 15 years from 1890 to 1904.

The figures show that while the exports of other kinds of farm products remained

stationary or increased, the exports of grain and grain products decreased from $221,-

459, 081) in 1903 to 8149,366,054 in 1904, which is less than in any other year since

1891. The exports of forest products more than doubled during the decade ending

June 30, 1903. The exports for 1904 were valued at $70,000,000, which was an increase

of about 812,000,000 over any previous year.

The United Kingdom, by far the most important purchaser of our farm and forest

products, takes about 47 per cent of the farm products and about 30 per cent of the

forest products.

Crop export movement and port facilities on the Atlantic and Gulf Coasts,

F. Andrews (U. S. Jhj>t. Agr., /»'"/•. Statis. Bid. 38, pp. 80).—This report is a study

of the commercial movement of cotton, corn, and wheat in the United States.

A discussion is given of the regions where these materials of commerce are pro-

duced in the United States, of the primary markets or trade centers in the interior

where they are concentrated, of the movements from the primary markets to the

various Atlantic and Gulf ports, and of the facilities for handling these products at

these ports. It is shown that the proportion of the export of cotton and wheat

exported from the Gulf ports has gradually increased during the last twenty years,

whereas the proportion exported from the Atlantic ports has declined.

From 1884-1888, 44 per cent of the cotton exported was shipped from the Gulf

ports and 55 per cent from the Atlantic ports. During the same time 2 per cent of

the wheat exported was shipped from the Gulf ports and 59 per cent from the

Atlantic ports. In 1904, 65 per cent of the cotton and 55 per cent of the wheat

exported were shipped from the Gulf ports and only 33 per cent of the cotton and 20

per cent of the wheat exported were shipped from the Atlantic ports.

Agricultural statistics of Ireland for 1904 (Dept. Ayr. and Teeh. Tnstr. Ireland,

Agr. Statis. 1905, pp. XXXVIII— 165, dgms. 2).—This report contains statistics on

the size of farms, the areas devoted to the different lines of production, the number
of live stock on farms, and the number of live stock exported.

The statistics show Ireland to be primarily a grazing country. About 75 per cent

of the total area, or about 15,000,000 acres, is devoted to agricultural purposes. Of

this only 15.6 per cent is devoted to crops other than hay, 14.9 per cent to hay, and

69.5 per cent to pasture. The acreage devoted to crops has been steadily decreasing

for many years, while the areas devoted to hay and pasture have been increasing.

The oat crop is by far the most important of the grains grown in Ireland, and cattle

are the most important live stock. Cattle, horses, sheep, and swine are exported to

Great Britain in relatively large numbers.

While there are a few large farms in Ireland, the agricultural holdings are, as a

rule, small. The average size of holdings larger than one acre is about 29 acres,

which is less than half the size of those of England.

Report of the government statistician on agricultural and pastoral

statistics for 1904 (Rpt. Govt. Statis. on Ayr. and Pastoral Statis. Queensland, 1904,

pp. 57).—This report contains statistics on the sizes of farms, flocks, and herds:

on irrigation; on the production of meat, dairy products, poultry, honey, wool,

cotton, cereals, coffee, fruits, sugar, tobacco, and wine; and on the agricultural

exports and imports of Queensland.

AGRICULTURAL EDUCATION.

First principles of agriculture for the primary schools of Bolivia (Primeras

nociones de agriculture/, vara Irs escuelas primarias de Bolivia. La Paz: Min. Colonies

and Ayr., 1905, pp. 52).—This is an elementary text-book of agriculture issued by
the Ministry of Colonies and Agriculture for the primary schools of Bolivia.
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tt contains ehapters on the nature of soils, preparation of soils, tillage experiments,

influence of climate, irrigation and fertilizers, seed time and harvest, cereals, legumes,

root crops, forage plants, textile plants, sugar plants, dye plants, oil-producing and

aromatic plants, arboriculture, zootechny and breeding, and agricultural machinery.

The hist two subjects are treated with greal brevity, occupying only 2\ pages of the

pamphlet.

Horticultural education, V. A. Waugb I
Trans. Peninsula Hort. Soc. [Del.], 18

{1905), />/'. /.'' ISO). A paper showing recent progress in methods of horticul-

tural instruction and bringing oul the educational factor in horticulture.

Agriculture in the schools, 1". II. II \i i.
I School A'< ws and Pract. Ed., 19

I 1905),

No. 8, />/>. 118, 119 i. A discussion of some of the things Illinois has done to promote

the teaching of agriculture in the public schools.

Nature study, F.Overton and .M *i:y E. Hill
I
New York, Cincinnati, and Chicago

:

American Book Co., 1905, pp. 14$, figs. 66). The design of this hook is to furnish a

year's work in uature study for pupils from 8 to 1 1 years of age upon subjects con-

aected with everyday lit'-' and easily procured, even in the larger cities.

The subjects are arranged in the order of the seasons, a*nd the lessons an- intended

to throw light on the unfamiliar side of familiar things as a basis for future scientific

studies. Under each subject the work of one lesson is outlined quite fully, then sug-

gestions are given for supplementary work intended to cover several lessons. The

hook thus embodies two valuable feature-, i 1
|
concrete and detailed directioi

certain^mount of work in connection with each subject considered, and (2) ques-

tions and suggestions which are presented in such a way as to stimulate continued

observation and study on the part of both teacher and pupil.

Mrs. Anna B. Comstock, of the Bureau of Xatmv Study, Cornell University, has

written an introduction to the work.

Nature teaching, F. Watts and W. G. Freeman i New York: E. /'. Dutton& Co.,

1904, pp. 198, figs. 20).—This is a revision of an earlier work, prepared by Francis

Watts for use in the West [ndies, to adapt it to conditions existing in the British

Island-.

The hook is intended for use in schools and is quite strongly agricultural in its bear-

the following list of chapter subjects indicates: The seed, the root, the stem, the

leaf, the soil, plant food and manures, flowers and fruits, weeds, and animal
|

plants. Numerous experiments which will demand some originality on the part of

both teacher and pupil are suggested. A glossary is given and appendixes which

contain suggestions for courses of study and a list of apparatus and materials required

for the work outlined in the hook.

Nature study, W. X. Hutt {Md. Agr. Col. Bui., 1 {1905), No. 8, pp. 20, figs.

10).—Nature study is defined and it- purposes in the scl I are discussed. The

writer also tell- how to teach nature study, how to prepare material, and gives sug-

gestions for nature study work at different seasons of the year.

A nature study of Maryland plants. V. II. Blodgett {Md. Agr. Col. Bui, .'

. No. /./>/>. 26, pis. 14).r-Numerous common plants of Maryland are taken up

iu the order of blossoming and their habitat and some peculiarities are described.

The bulletin i- adapted to the use of the teacher and the numerous questions inter-

spersed through the text are intended to aid in an intelligent study of the incidents

in the lives of plant-.

Report of the committee on school gardens and native plants for the year

1904, II. s. Ai»\M- {Trans. Mass. Hort. Soc, 1905, 11. pp. 995-317, pis. ; (.—This

report includes an account of school gardens, children's home gardens, children's

herbariums, and collections of native plants, all of which are encouraged by the

Massachusetts Horticultural Society by mean- of prizes and gratuities, amounting in

1904 to $225. Detailed reports are given of school gardens in Framingham, 1

1

and Lynn, Mass.
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School gardens for California schools, B. M. Davis (Cal. State Normal School,

Chico, Bui. 1, pp. 79, figs. 11, chart J).—This is a manual for teachers based on experi-

ments in school garden work at the Los Angeles and Chico State normal schools.

The author deals briefly with the history and development of school gardens and
their educational value; devotes a chapter to the plant and its relations, including

soils, fertilizers, temperature, and plant enemies, with an annotated list of some of

the most common and important insects of California; another chapter to plant prop-

agation, in which is included a plant calendar containing condensed information con-

cerning quite a variety of vegetables, flowers, and climbing plants; a third chapter

to instruction, including practical work and correlative subjects; a brief description

of school gardens at Los Angeles and Chico; an abridged list of useful books and bul-

letins for a school library; references to literature on insects mentioned in the text,

and a bibliography of 218 entries on school gardens, nature study, elementary agri-

culture, and horticulture. An appendix contains " some exercises for experimental

study of soils and other factors of plant growth."

A new kind of garden school, Mary L. Butler (Gard. Mag. [New York], .'

{1905), Xo. 3, pp. 132-134, figs. 11).—A description is given of the garden school

which has been conducted under private control during the past 3 years at Yonkers,

X. Y. An itemized statement is made of the cost of conducting the school during

the summer of 1904.

The present status and future development of domestic science courses in

the high school, Ellen H. Richards {Fourth Yearbook Nat. Soc. Sci. Study Ed.,

1905, pt. 2, pp. 39-52).—In addition to a discussion of the nature and extent of

domestic science teaching suitable for high schools, the author gives an outline for a

4-year high school course in domestic science "based upon at least 3 years' work in

the grades in which evident facts and manual skill have been acquired. '

'

This course provides for instruction 2 to 4 hours weekly during the first and second

years, 2 to 6 hours weekly during the third year, and 4 to 6 hours weekly the fourth

year on the following subjects: Hygiene, physiology, drawing, textiles, physics,

economic botany, general chemistry, preparation of foods, foods for the sick, balanced

ration, biology, sanitation and civics, economics, and drawing and design as applied

to house plans and decoration, with some experiments and library work.

Housekeeping schools for farmers' daughters, J. I. Brittain {Mo. Consular

Rpts. [U. S.~\, 1905, No. 296, p. 133).—Traveling schools for the instruction of girls in

nutrition and related branches of home economics are in operation in some of the

German provinces, and it is proposed, according to the author, to establish such schools

in Alsace-Lorraine.

MISCELLANEOUS.

Eighteenth Annual Report of Arkansas Station, 1905 {Arkansas Sta. Rpt.

1905, pp. VIII+ 99).—This contains the organization list; a brief statement of the

director; a financial statement for the fiscal year ended June 30, 1905; and reprints

of Bulletins 83-87 of the station, on the following subjects: Broom corn sugges-

tions (E. S. E., 16, p. 560); peanuts (E. S. R., 16, p. 560); cotton food products in hog
feeding (E. S. R., 17, p. 280); asparagus and salt (E. S. R., 17, p. 251); asparagus-

growing in Arkansas (E. S. R., 17, p. 251) ; rhubarb in Arkansas (E. S. R., 17, p. 253)

;

fertilizers registered for sale in Arkansas during 1905 (E. S. R., 17, p. 229); and
glanders of horses (E. S. R., 17, p. 594).

Twelfth Annual Report of Minnesota Station, 1904 (Minnesota Sta. Rpt. 1904,

pp. XIII+ 281).—This contains the organization list; subjects of bulletins issued

during the year; a report of the director on the work of the station and experiment
farms during the year; and reprints of Bulletins 83-86 of the station on the following

subjects: Apples and apple growing in Minnesota (E. S. R., 15, p. 473); insects,
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Injurious, in L903 (E. 8. R., L5, p. 1089
;
glutenous and starchy wheats E. S. R.,

15, p. L095), < iposition and bread-making value of flour produced by the roller

as of milling (E. S. R., L5, p. L095), the relative protein content of wheat and

Hour (E. S. R., 15, p. L096), composition of an ancienl Egyptian wheal E. S. II.. l">.

I>.
L073), influence of storage and bleaching upon flours (E. 8. R., L5, p. L097), the

relative food value of graham, entire-wheat, and straight-grade flours (E. S. R., 15,

p. L098); the food value of sugar (E. S. R., L5, p. 1098), the digestive action of milk

i E. s. ii. . 15, p. 1099).

Annual Report of South Dakota Station, 1905 (South Dakota Sta. Rpt. 1905,

l>l>.
11-.)/).—This is a report of the director of the station including a financial state-

ment for the fiscal year ended June 30, L905, and supplemented by departmental

reports, Bome of which are noted elsewhere.

Accessions to the Department Library, April-September, 1905
| U. S. Dept.

A'/r.. lAJbrary Bute. 56, pp. 76; 57, pp. 47).



NOTES.

Arizona Station.—F. W. Wilson, of the Kansas Agricultural College, has been

appointed in charge of the department of animal husbandry, which position has been

vacant for some time. His duties will include the organization and conduct < if farm-

ers' institutes for about three months each year. George E. P. Smith has succeeded

S. M. Woodward, now of this Department, as irrigation engineer. About $10,000

was expended for improvements during the past calendar year. These included a

residence and pumping plant at the Tempe cooperative date orchard, a residence

and barn at the station farm in Phoenix, and a cottage on the new date orchard at

Yuma.
Colorado Station.—Special field investigations in fruit growing will be made on the

western slope of the State, with headquarters at Grand Junction. Two field men,

one an expert horticulturist and the other an entomologist, will be in charge of this

work. The orchardists in that section have experienced considerable trouble, and it

is thought that the various problems can be best studied on the grounds. The wrork

is to be carried on at the request of the fruit growlers of western Colorado, who have

raised $1,500 for the purpose. Drainage and seepage investigations wT
ill also be car-

ried on in the same locality in conjunction with the other work. A. H. Danielson,

who has been with the station for five years as assistant agriculturist, resigned

January 1 to devote his time to private interests.

Idaho Station.—J. Shirley Jones, a graduate of the University of California, has

accepted the position of chemist to the station, vice J. S. Burd, and entered upon his

w7ork January 1.

Louisiana Stations.—J. A. Yerret has resigned to accept a position as manager of a

sugar house in the Hawaiian Islands.

Massachusetts College and Station.—Hon. Carroll D. Wright, president of Clark

College, has been appointed by the Governor a member of the board of trustees of

the college, to succeed William E. Sessions, resigned. At a special meeting of the

board of control W. P. Brooks was elected director of the station, the office being

separated from that of president. The new horticultural building is nearly com-

pleted and is being occupied. Dr. C. A. Goessmann, formerly director of the State

Station, has been elected honorary director of the station.

Michigan College and Station.—T. A. Farrand, in charge of the South Haven sub-

station, has resigned to engage in business. A. G. Craig, instructor in horticulture,

has accepted a similar position at the Washington College.

Minnesota University and Station.—The foundation for the new main building has

been completed. It is 250 ft. long by 73 ft. wide, with a wing 73 ft, by 79 ft. on the

east side. Provision was made for the erection of this building by the State legisla-

ture three years ago. When completed it will contain the offices of the dean,

secretary, and principal of the school of agriculture; offices and laboratories for the

departments of agriculture and entomology, and a number of class rooms for the gen-

eral work of the school of agriculture. There will also be a chapel and assembly

hall, and the library will occupy a prominent place on the first floor. The building

is located on a tract of land adjacent to the main avenue of the campus, which was
purchased mainly for this purpose. When completed it will greatly facilitate the

work of both the college and station.

t)06
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Iii order to promote the use of better seeds throughout the State, the school of

agriculture has undertaken an educational seed-growing contest. Wheat, corn, and
oats will be grown in competition for prizes, and the best seeds obtained disseminated

for seed purposes. The vement is financed by the Minneapolis Chamber of

Commerce, and it is the aim to give the contesl as much of an educational feature as

possible.

The farmers' clubs of the State, consisting of graduates and former students of the

Bchool of agriculture, have been holding a series of agricultural meetings recently.

In many counties these clubs have been formed and are affiliated with a central

organization. The programmes of the differenl meetings are arranged to meel the

agricultural conditions of the differenl localities.

Nebraska University and Station.— Koscoe II. Shaw, for several years pas! assistant

in the chemical department of the Kansas Station, has been appointed associate

chemist in the station and assistant professor of agricultural chemistry in the uni-

versity, vice Al\ in ECeyser, who has been transferred to assistant in soil investigations

in the agricultural department of the university and station.

Oklahoma College and Station.— Four hundred and three studentswere enrolled in the

week's course in stock judging and seed selection, given at the college January 9 15.

H.J. Webber and W. J. Spillman, of this Department, gave lectures in connection
with the course. The cornerstoneof Morrill Hall, the new agricultural building, was
laid January L5, Hon. Rudolph Kleiner, president of thet Oklahoma hoard of agricul-

ture, delivering the address.

Pennsylvania College and Station.—At a recent meeting of the hoard of true

was decided to set off the respiration-calorimeter and other feeding work as a separate

department, to be known as the Institute of Animal Nutrition, and to be in charge

of a director. The dean of the college of agriculture and director of the experiment
station will be combined in one <>t!icer, to be selected later. The Institute of Animal
Nutrition will he a department of the college, affiliated with the experiment station.

Dr. H. I'. Armshy has been appointed director of the new institute, and upon the

selection of a dean and director will he relieved of administrative work connected

witli the experiment station.

South Carolina Station.—At a recent meeting of the governing hoard, F. II. II. Cal-

houn of the college was elected geologist of t he station.

Virginia Station.—It is noted from press reports thai a hill has been introduced
into the State legislature providing an annual appropriation of $10,000 for the exper-

iment station, and regulating the expenditure of the appropriation.

West Virginia Station.—Frank F. Grout, assistanl chemist, has resigned to take up
work at the University of Illinois in connection with the geological survey and the

engineering experiment station.

Wyoming University and Station.—The third animal short course at the university

closed on January 1.".. The attendance was Lr"od. and the block demonstrations

brought out some interesting data in regard to feeding lambs on various rations of

-rain and native hay. The demonstration was conducted by D. A. Gaumnitz, of the

Minnesota ( iollege of Agriculture.

The station has secured a new Polled Hereford hull to take the place of Polled

Admiral, head of the herd, which died a short time ago. Some new breeding exper-

iments with hogs have been inaugurated also.

Digestion experiments \\ hich have been conducted show a high digestibility for the

alfalfa raised at the high altitude of the station |
7.L'i>i> ft. ). This feci in connection

with tin* protein content, which is higher than that of the average alfalfa in other

places, uives the hay a nntrit ive ratio of 1:3.2. With the shortness of season and
dr\ ness of climate, protein seems to increase in all crops.
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The Graduate School of Agriculture.—The plan for the Graduate School of Agricul-

ture, to be held under the auspices of the Association of American Agricultural Col-

leges and Experiment Stations, at the University of Illinois, July 2-28, 1906, has been

approved by the committee on graduate study, and arrangements are now being

made to carry it out. The Director of this Office will act as dean, and the faculty

will consist of specialists drawn from the agricultural colleges and experiment Stations

and this Department.

Courses will be given in agronomy (including the physics, chemistry, and bacteri-

ology of soils and field-crop production), horticulture (together with plant physiology

and pathology relating thereto), breeding of plants and animals, and zootechny (with

special reference to meat production). Every effort will be made in the choice of

men and subjects to have the strongest possible presentation and discussion of the

results recently obtained by research and capable of reduction to pedagogical form.

Emphasis will be laid on the local facilities and environment to bring out the numer-

ous advantages which the University of Illinois has to offer to such a school.

During five days in each week the forenoons will be occupied with lectures and the

afternoons will be given to seminars and demonstration exercises, in connection with

which there will be much opportunity for the consideration of the questions wrhich

naturally are uppermost in the minds of advanced students. On Saturdays confer-

ences will be held on general topics in agricultural education, and excursions are

planned to the stock yards and packing houses in Chicago, and to typical Illinois

farms.

Public opening exercises will be held during an evening of the first week of the

session, at which it is expected that addresses will be given by the Secretary of Agri-

culture, the chairman of the committee on graduate study, the president of the

University of Illinois, and the dean of the graduate school. Other evening exercises,

largely of a social character, will be provided for.

The school will be open to graduates of colleges and other persons recommended
by college faculties as qualified to profit by advanced instruction in agriculture. All

correspondence relating to membership in the school should be addressed to Prof.

Eugene Davenport, Registrar, College of Agriculture, University of Illinois, Urbana,

Illinois.

Conference on Irrigation Work.—A conference of 14 men connected with the irriga-

tion and drainage investigations of this Office was held in Washington beginning

January 16. The field men in attendance were all connected with the investigations

of irrigation as related to dry farming, a new work for this Office and one which is

assuming so much importance that it seemed necessary to have a special conference

regarding the methods to be followed. All phases of the irrigation work were con-

sidered, however, with results of so much value that it is hoped to make these meet-

ings a feature of each year's work hereafter, having as large a part of the force present

as possible.

The various subjects considered were assigned to committees, which presented

reports upon matters relating to the conduct of the investigations. Copies of these

reports and an account of the meeting will be sent to all persons connected with the

irrigation work, so that they will in a large measure share in the benefits of the con-

ference. One important point decided upon was the publication of a series of manuals
of popular, practical character upon the following subjects: (1) Manual of Irriga-

tion Practice (Revision of Office Kxpt. Stas. Bui. 145); (2) A Manual of Canal

Management; (3) A Manual of Water Measurement and Distribution in Irrigation;

(4) Methods and Cost of Pumping AVater for Irrigation; (5) The Construction of

Farmers' Reservoirs; (6) The Irrigation of Sugar Beets; (7) The Irrigation and
Drainage of Rice Fields (Texas and Louisiana)

; (8) Some Special Forms of Organiz-

ing Irrigation Enterprises; (9) The Terracing and Drainage of Hillsides; (10) The
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Drainage of the Atlantic Coast Rice Fields: (11) Practical [nformation for the

Settler in Irrigated Districts.

Order Relative to Government Printing.- The President has issued an order relativi

fco the printing of tin- Governmenl Departments, the character of material to be

included in annual reports, etc. This order calls for the appointment by the head

of each Executive Department of an advisory committee on the subject of printing

and publications, in accordance with which Assistanl Secretary \V. M. Hay-. Prof.

Willis 1.. Moore, of the Weather Bureau, and Mr. Geo. Win. Hill, chief of the

Division of Publications, have been selected for this Department. " It shall !>•• the

duty of such committee, under direction of the head of the Department, to see thai

unnecessary matter is excluded from reports and publications; to see that copy is

carefully edited before rather than after going to the printing office; to do away
with the publication of unnecessary tables, and to require that statistical matter be

published in condensed and intelligible form; to supervise the preparation of blank

forms; to require the frequenl revision of mailing lists; to prevenl duplication of

printing by different Bureaus; to exclude unnecessary illustrations from Department

documents, and to prevenl the printing of the maximum edition allowed by law,

when a smaller edition will suffice; to recommend to the head of the Department,

lor inclusion in the recommendations contained in his annual reports, needed

changes in the statutes governing Department publications."

The President has also directed that annual reports shall be confined to concise

accounts of work done and expenditures incurred during the period covered, with

recommendations relating to the future, and shall not include contributions to knowl-

edge in the form of scientific treatises, material compiled by persons not connected

with the reporting office, biographical and eulogistic matter, or detailed descriptions

and lists of methods, processes, etc. The illustrations are to be much restricted, as

are also tabular matter and texts of laws and court decisions.

Bills Before Congress.—The following hills of agricultural interest have recently

been introduced: To require the Secretary of Agriculture to make monthly reports as

to the long-Staple cotton, pineapple, and orange crops: authorizing the Secretary of

Agriculture to make experiments to eradicate splenetic or southern fever ticks, and
appropriating $25,000 for the purpose; authorizing the Secretary of Agriculture to

make experiments with a view to eradicating Texas fever, and appropriating $100,000

for the purpose; granting to the State of Minnesota certain lands to he set aside for

experimental work in forestry; to prevent the adulteration of blue grass, orchard

grass, clover, and alfalfa seed, ami providing for inspection by the Bureau of Plant

Industry; to enable the Secretary of Agriculture to examine and report upon the

nature, quality, and condition of seed and grain, and appropriating $30,000; to further

promote the dairy industry of the United States, appropriating $20,000 to he expended
under the direction of this Department; authorizing the Secretary of Agriculture to

make experiments and investigations in utilizing limited water supplies in connection

with farming in the semiarid regions, and appropriating $30,000 for the purpose; and

a hill providing for the segregation of $1,000,000 from the Reclamation Fund, to "be

used for constructing a system of land drainage in six counties of North Dakota,

under the supervision of the Secretary of Agriculture, benefits to be assessed against

the lands drained and to he returned to the fund.

The Adams hill for the increased endowment of the experiment stations was

reported January 15, and at that time Mr. Adams submitted a statement briefly

betting forth in admirable terms the present position of agricultural experimentation

in relation t<> the development of agriculture, the great value of the experiment

stations, and the need of further appropriation, which has grown out of their work.

Agricultural Experimentation in Russian Poland.— A recent issue of Die landwirt-

fchaftlichen Vermchs-Staiionen (Vol. »;•">. No. L-2) contains a historical account of agri-

17541—No. el—06 7
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cultural experimentation in Russian Poland. From this it is learned that in 1876 a

chemical laboratory was established in the Warsaw Museum of Industry and Agri-

culture, and in 1880 a botanical section with a seed-testing station. In 1886 an agri-

cultural experiment station was founded in Sobieszyn through the generosity of Count

K. Kicki, who gave his whole fortune to the promotion of agriculture. The labo-

ratories were enlarged in 1892, the experimental fields rearranged, and a plant-breed-

ing garden laid out.

This remained the only experiment station until a group of agriculturists in the

government of Plock established the agricultural experiment station of Chojnowo,

which was moved to Hruszczewo in 1904. In the same year representatives of the

sugar industry established a station in Grodzisk, which four years later was moved

to Jezowka. An experiment station for the brewing industry was started in Warsaw
in 1898. The following year the agriculturists of the government of Warsaw located

an experiment station at Kutno, to which an experimental field at Lenczyca was

added in 1902. An experimental field was also established under private auspices at

Chmilnik in 1902. Through the efforts of the Agricultural Society of Warsaw the

agricultural laboratory was opened in Warsaw in 1901, and in 1903 a station for the

testing of agricultural machinery and apparatus, and a station for plant protection

were established at the same place. An experimental field was also started at Piastnw

in the same year.

The experiment stations and fields of Russian Poland, therefore, owe their origin

and support entirely to private enterprise, none of them receiving any aid from the

government. The directors of the stations formed a society in 1902 and adopted

uniform methods of analysis for soils, fertilizers, and seeds, which have been accepted

by the local fertilizer manufacturers and seed dealers.

Experiment Stations in France.—The Minister of Agriculture in a recent report to

the President of the Republic calls attention to the inadequacy of the French system

of agricultural research as compared with similar institutions in Germany, Austria,

and the United States. The Minister has therefore appointed a committee on the

organization and improvement of agricultural investigation in agricultural experiment

stations and laboratories. This committee is composed of 65 members, including

officers of the Department of Agriculture, directors of agricultural schools, senators,

deputies, members of the National Agricultural Institute, and of the National Agri-

cultural Society, besides other men of note in the agricultural world.

An entomological station has recently been established in connection with the

zoological laboratory of the Faculty of Sciences at Rennes, under the directorship of

F. Guitel.

A New Station for Testing Agricultural Machinery.—The commission for testing

machinery connected with the Chamber of Agriculture of the Province of Hanover,

at its meeting May 12, 1905, resolved to enlarge its functions by the establishment of

a machine-testing station, to be in charge of Prof. Alwin Nachtweh.
Prize for Work on the Value of Calcium Phosphate in Feeding.—The Mecklenburg

Patriotic Society has offered a prize of 1,500 marks (about S360) for a treatise upon
the question, Is the Feeding of Calcium Phosphate Advantageous? Experiments,

including digestion trials, are to be made with ruminants, pigs, and horses, and the

reputed effect of this material on the strength of the bones is to be studied. The
question as to whether the same results can not be secured with calcium carbonate is

also to receive attention. The competition for this prize closes September 15, 1908.

American Association for the Advancement of Science.—This association held its fifty-

fifth annual meeting at New Orleans, Louisiana, during the week beginning Decem-
ber 29, 1905. As usual, a number of affiliated societies met with the association.

The attendance was smaller than usual, there being but about 300 delegates and visitors

present. A large number of papers and addresses of popular and scientific interest
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were presented, many of them dealing with differenl phases of agriculture. The
more important of these are noted below.

The address of the retiring president, I>r. W. G. Farlow, was upon the subjecl of

The Popular Conception of the Scientific Man at the Present Day. Dr. Elwood

Head, of this Office, gave a public address on the subjecl of irrigation, illustrating

his address with an excellenl collection of stereopticon views of Egyptian, Italian, and

American irrigation. It was considered thai irrigationin Egypt represents primitive

irrigation, the success of which is not the result of Buperior methods but of the mar-

velous fecundity of nature, while thai of Italy, on the other band, represents the

highesl achievement <>!' engineering skill in the utilization of resources in land and

water and the perfection of laws and customs governing the use of water. The greater

part of the address was devoted to the development and present status of irrigation

in the United States.

The association adopted resolutions to Congress Looking toward the preservation of

Niagara Palls asa National park and the establishment of the Southern Appalachian

Forest Reserve. Dr. W. II. Welch, of Johns Hopkins University, was elected presi-

dent of the association. It was decided to hold the next summer meeting at Ithaca.

X. Y., and the winter meeting in New York City.

American Chemical Society and Section C.— V. P. Venable, president of the Ameri-

can Chemical Society, in his address on Chemical Research in the United States

reviewed the progress of chemical research in this country and plead for more original

work.

L. P. Kinnicutt, in an address on The Sanitary Value of Water Analysis, discussed

the value of chemical and bacteriological examinations in detecting polluti f sur-

face, ground, and artesian waters. It was considered that the bacteriological exam-

ination, while giving information as regards recent and continuous pollution, gives

no information as to the past history of a water and in tins respect differs from a san-

itary chemical analysis. Hence an opinion concerning the wholesomeness of a water

should be based upon all the information obtainable about it.

II. W. Wiley discussed Some Important Problems in Agricultural ( Jhemistry, touch-

ing among other things upon problems relating to plant food, cider investigations,

preseryation of food products, and nutrition investigations.

( !. W. Browne, jr., read a paper on Recent Developments in Industrial Chemistry

in the South, in which several industries were selected and described as illustrations

of the great progress thai isbeingmade. special reference was made to the manu-

facture of sulphuric acid and of ice, preservation of timber, utilization of pine and

bagasse in paper making, extraction of rice oil. introduction of improved varieties of

sugarcane, and manufacture of alcohol from molasses.

The committee on uniformity in technical analysis submitted a report which showed

opportunities for improvement in analytical work in thiscountry. Samples of argil-

laceous limestone were submitted to a large number of analysts throughout the

United States, the results reported showing decided want of agreement in many of

the determinations, especially A12 3 ,
Mn<>, and Xa.,< >.

A paper on the Filtration and Purification of the Mississippi River Wateral Ne^

Orleans was read by J. L. Porter. The problem was considered one of engineering,

Requiring the removal of LOO tons of mud daily from the 4,000,000 gal. of water neces-

sary to supply the needs of the city of New Orleans. The most satisfactory treat-

ment was found to he preliminary subsidence for 1l' hours, coagulation with -nip hate

<»f alumina, and filtration. Softening of the water by the use of lime was also con-

sidered desirable.

The Availability of the Phosphoric Acid of the Soil was discussed in a paper by
<i. s. Fraps. The use of water, carbonated water. 1 per cent acetic acid, and two-

hundredth normal hydrochloric acid as solvents was considered unsatisfactory. A
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relation was observed between the chemically available phosphoric acid and soil

deficiency in phosphoric acid, as shown by pot tests in a number of soils. Cotton

and cowpeas were found to render more of the phosphoric acid of the soil available

than rice or corn.

The same author presented a paper on The Effect of Climate on the Composition

of Cotton Seed. Observations made during two seasons showed that cotton-seed

meal from the western part of Texas, where the climate is semiarid, was richer in

nitrogen than meal from the eastern part of the State. Texas cotton-seed meal was

considered richer than cotton-seed meal from other sections.

The Fermentation of Sugar Cane Products was the subject of a paper by C. W.
Browne, jr. Various changes brought about in sugar cane by enzyms and micro-

organisms were described. The number of micro-organisms producing decomposition

of sugar-cane products was considered almost unlimited. The most common fermen-

tation of the raw juice in Louisiana is a fermentation designated as viscous, mucilag-

inous, or mannitic. The gum produced in this fermentation and known as dextran

was believed to be either a hydrated product or a polysaccharid isomeric with either

rafnnose or stachyose. A fermentation in Louisiana resulting in the formation of

cellulose from sugar was described. Both the dextran and cellulose resulting in

the above were believed to be assimilation products rather than true fermentation

products.

The scum forming on molasses in hot rooms was found to contain in one instance

27.5 per cent of fat which agreed very closely in its physical and chemical constants

to butter fat. Its distinguishing characteristics from butter fat were the high degree

of acidity and the greater preponderance of such acids as caproic and caprylic. Ref-

erence was also made to the common occurrence of dimethyl ketol, or acetyl-methyl

carbinol, which compound was believed to be always produced in small amounts

whenever the alcoholic fermentation was arrested through the development of oxi-

dizing or acid-producing bacteria.

In a paper on The Quantitative Determination of Salicylic Acid, by W. D. Bigelow

and W. L. Dubois, an attempt was made to define as exactly as possible the conditions

to be followed in the estimation of salicylic acid, by extracting the organic solvents

and comparing the color given with ferric solutions with that of solutions containing

known amounts of salicylic acid. It was believed that with proper precautions

results can be obtained which are reasonably accurate.

Papers on the Ripening of Oranges and Persimmons, by W. D. Bigelow, H. C.

Gore, and B. J. Howard, were presented in abstract form. Oranges increase in actual

weight of total solids and sugars from the beginning to the full maturity of the fruit.

At all stages of the growth of the fruit, the total sugars are divided about equally

between reducing sugar and sucrose. The marc of the orange is formed very early

in its history and remains constant in weight during its growth and development.

The acids are also formed at an early stage and apparently increase gradually but

almost imperceptibly.

Storage of the fruit at all stages of its development results in slight loss of total

sugar, a marked increase of reducing sugar, and a corresponding loss of sucrose.

The loss of total sugar is to be explained by the consumption of reducing sugar as a

result of the respiration of the fruit. The weight of marc remains practically con-

stant, and the weight of acid appears to decrease slightly on storage during the various

stages of the development of the orange.

The weight of the pulp of persimmons increased steadily during the entire period

of observation, and a marked increase was also noted in the case of total determined

solids, sugar, and marc. The sugar was found to consist almost entirely of invert

sugar. The amount of sucrose was apparently almost within the limits of analytical

error. The percentage of acids was also very low. During a later portion of the
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period «>t' observation, the tannin was found to decrease in proportion to the increase

in the weight of the marc.

The tannin is not decomposed and does not actually disappear in the ripening ol

the fruit, but is converted into an insoluble* form by a change of its constitution or

composition, or by its combination with sonic substance of very low molecular

weighl within certain specialized cells. No evidence was found of the combination

of tannin with any other body in the formation of this insoluble compound. The

changes occurring on storage were similar to. but more rapid than, those occurring

in tin- natural ripening of the fruit. Decreases were found in the soli. is and sugar of

the stored fruit, while the weight of marc in the fruit was found to increase owing to

the tannin becoming insoluble.

A paper on The Cotton Oil I ndustry of the South, by D. Schwartz, dealt with the

pressing, refining, grading, and uses of cotton-seed oil. It was estimated that 7"> pei

cent of the animal production of L20,000,000 gallons of oil is used for food purpi

.1. II. Long reported Investigations on Salts of Casein. He endeavored to deter-

mine by physical methods certain constants which mighl he considered as charac-

teristic of casein from the milk of different species. The determinations made were

(1) the equivalent weighl by titration with ,',, alkali, using phenolphthalein as an

indicator, (2) the electrical conductivity of the salt solution so obtained and of salt

solutions made with half this amount of alkali, (3) the optical reduction of the -alt

solutions, and (4) the behavior of the casein on digestion with pepsin and hydro

chloric acid, and the changes in the conductivity of the digesting mixtures. Deter-

minations on casein prepared from cows', goats', and human milk were reported.

Considerable differences were found in the equivalent weighl of casein from goats'

and cows' milk.

F. C. Weber reported experiments on The Influence of Salicylic Acid on the

Kxcretion of Urea and Trie Acid, showing that salicylic acid given in quantities of

', to \ gm. daily did not increase the excretion of urea and uric acid to the extent

claimed by many investigators.

F. G. Benedict, in a paper on The Cutaneous Excretion of Nitrogenous Material,

stated that the cutaneous elimination of nitrogenous material in a healthy man
amounted to about 71 milligrams per day. A man subjected to heavy labor showed

an elimination of 220 milligrams per hour, which rate could he maintained for <>

hours. The experiments indicate that this channel of elimination can not he ignored

in studying nitrogen metabolism.

A paper on The Effect of Alcohol on the Secretion of Rile, by W. Salant, was pie

sented in abstract and indicated that moderate amounts of alcohol are helpful to

digestion, while large amounts are injurious.

Among the other papers on the programme, many of which were read merely by

title, were the following: Recent Experimental Researches on Osmosis, by I.. Kahl-

enberg; Laboratory Designing and Construction, by W. I.. Dudley; Separation of

Solutes from Solvents by Absorbing Media, by I". K . Cameron and J. M. Bell;

Molecular Absorption, by F. K. Cameron and B. I'.. Livingston; Absorption of

Potassium, by 0. Schreiner and G. H. Failyer; Absorption of Phosphates from Solu-

tions, by 0. Schreiner and G. 11. Failyer; Electrolysis and Endosmosis in the Study

of Rock Decomposition, by A. S. Cushman; A Method for the Determination of

Small Amounts of Copper in Water, by E. B. Phelps; A Trade Waste Study: Copper

Salts in Irrigation Waters, by W. W. skinner: <»n the Presence in Soils and Subsoils

of Substances Deleterious to Plant Growth, by F. K. Cameron and B! E Livingston;

The Estimation of Hydrocyanic Acid in Cassava, by C. C. Moore; Artificial Color-

ing Matter in Whiskey, hy I'. II. Walker; A Uniform Method for the Determination

of IVxtrose and Invert Sugar, by 1'. H. Walker: The Extraction of Tanning Mate-

rials for Analysis, by F. 1*. Veitch and II. II. Hurt; The Dextrose Equivalent in
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Saturated Cane Sugar Solutions ami its Application in the Extraction of Sucrose, by

L. W. Wilkinson; The Relation of Carbon Dioxid Excretion to Body Weight, by

G. 0. Higley; The Separation of Proteoses and Peptones from the Simpler Amido
Bodies, by W. I). Bigelow and F. C. Cook; Studies on the Banana, by L. B. Mendel

and E. M. Bailey; Use of Porcelain Dishes in Silicate Analyses, by F. L. Kortright;

The Determination of Silica, by N. Knight; Solubility of Gypsum in Solutions of

Ammonium Sulphate, by J. INI. Bell and W. C. Taber; and Solubility of Gypsum in

Solutions of Magnesium Sulphate, by F. K. Cameron and J. M. Bell.

Through the personal efforts of C. W. Browne, jr., and R. E. Blouin, of the Sugar

Experiment Station at Audubon Park, and C. E. Coates, of Baton Rouge, very pleas-

ant and profitable excursions were made by the visiting chemists to acid and fertilizer

works, the Sugar Experiment Station, Kenilworth Plantation, Henderson Sugar Re-

finery, and the National Rice Mills.

Botanical papers.— < >f the botanical papers presented few were of special interest in

their direct bearings upon agriculture. The Preparation of Nontoxic Distilled Water

was described by B. E. Livingston, and The Leaf Anatomy of Some Desert Plants,

by F. E. Lloyd. A paper by D. T. MacDougal reported investigations on the origin

of species. Various chemical solutions were injected into ovaries just before the

flowers opened. Seeds maturing in ovaries so treated produced, in many instances,

plants which showed a marked variation from the parental type.

The Botanical Society of America, the American Mycological Society, and the

Society for Plant Morphology and Physiology were consolidated under the name of

Botanical Society of America.

Section F, Zoology.—C. H. Merriam, vice-president of the association and chairman

of the section, delivered an address on the subject, Is Mutation a Factor in the Evo-

lution of the Higher Vertebrates? In a study of more than a thousand species and

subspecies of North American mammals and birds no evidence was found in support

of the theory of the origin of species by mutation. A Mendelian Character in Cattle

was the title of a paper by W. J. Spillman. The other papers before this section

were not of particular agricultural interest.

Social and Economic Science.—There were three well-attended sessions of Section I

on social and economic science, one of which was devoted to papers on agricultural

problems, one to educational and sociological matters, and one to railway questions.

At the session devoted to agriculture. Judge Eugene Williams, of Texas, presented

a paper on The Possibilities of Cotton Warehousing from the Producers' Standpoint.

He advocated the erection of warehouses by the cotton producers so that the raw

product might remain in the district of production until actually wanted for use.

This arrangement would protect the cotton from the elements and do away with

present unbusinesslike methods of handling. The cotton grower would be enabled

to sell directly to the manufacturer instead of through a middleman.

The benefit to the farmer from the adoption of this plan, which is heartily indorsed

by the Southern Cotton < Growers' Association and Farmers' Union, was estimated at

$100,000,000 annually. Damage by exposure alone is estimated at from 50 cents to

$1 per bale, or $5,000,000 to $10,000,000 annually for the total crop. An instance

was cited in which cotton thus housed and sold in buik brought from 1 to £ cent per

pound, or 60 cents to $1 per bale, more than if sold by the single bale from the

farmer's wagon. To give confidence to the farmers the warehouses should be within

easy distance and have a capacity of about 1,000 bales, rather than erect larger

houses in cities. The local warehouse would add increased deposits in the local

banks and encourage cotton mills in the cotton belt.

In the discussion of this paper Le Grand Powers stated that less care is exercised

in the production and handling of cotton from the producer to the consumer than

any other farm crop, and that proper handling would add at least one-third to the

farm price and farm value of the crop.
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A paper entitled Factors Determining the Price of Sugar was read by 1". R. Rutter.

He discussed [)rincipally the deviations in the price of BUgar in the United States

from the world price. The price of raw sugar at New York, after paying shipping

charges and import duties and allowing for difference in grade, is frequently lower

than the price of sugar at Hamburg for exportation. This decline is most marked

from December to June of each year, due to the heavy imports of Hawaiian and

f

Cuban sugar, which, together with the Louisiana output, more than suffices for the

current need of re liners. The temporary excess in the supply results in a temporary

reduction in domestic prices below the parity of the world price. From July to

December recourse is necessary to sugar Bubjecl to the full tariff rate-, especially

Java and < ierman sugar.

Louisiana is under a special disadvantage, since 80 to 85 per cent of its total output

is sold in November, December, and .January when the price pai<l for refined grades

is l:; to p.t cents per LOO lbs. less than the New York quotations, due to shipping

charges. The reduction in the price of raw sugar below w hat is termed the normal

affects only indirectly, if at all, the price of refined. The price of refined sugar in

New York is usually kept materially above the cost of imported German granulated

sugar after allowing for shipping charges.

\Y. R. Dodson addressed the section <>n the Utilization of the By-products of the

Cane Sugar and Rice Mills. The process of manufacture by which rice hulls, rice

bran, and rice polish) are obtained was described, and the value of these various

materials for stock feeding and other purposes was discussed. One bag of rice was

stated to yield from 8 to It) lbs. of rice polish and aboul •';<' lbs. of rice bran. From

tlu> total rice crop of Louisiana about 24,000,000 lbs. of rice polish, worth about

$375,000, and 90,000,000 lbs. of bran should he obtained.

Much of the rice polish is exported to Germany and manufactured into buttons

and sundry small articles. In Louisiana it is extensively used as a feeding stuff. As

the result of investigations made to show the feeding value of rice bran, the price has

risen from S4-Sn' per ton to siisi:>. The value and use of molasses as a feeding

stuff was discussed in considerab! 'detail. This material is now widely used to bring

up the carbohydrate portion of rations unusually rich in protein.

A paper on Teaching Agriculture in Rural Schools was presented by W. F. Massey.

He stated that as at present constituted our rural schools do not prepare students for

courses in agriculture. This preparatory work must, therefore, ho done by the agri-

cultural college, as a result of which it requires 4 years to do - years real college

work. School gardens were considered of great usefulness in cultivating habits >>i

industry and respect for labor. The great problem at the present time is to enthuse

and train teachers for the work, encouraging to the utmost the capable ones already

interested in teaching.

The Relation of Forests to Soil and Climate was discussed by W. R. Lazenby.

Because of the destruction of forests nine-tenths of Ohio is required to produce what

three-fourths of tin- State formerly did; soils rapidly lose their summer moisture;

springs and wells are failing; streams and rivers are more variable in their flow;

droughts are more severe and floods more common. European experience was cited

to show that from one-fourth to one-third of any considerable area should he occu-

pied with trees. In Ohio the ratio of wooded to cleared land is about 1 to 10, and the

forests are still being removed.

It was urged thai land which can not he cultivated or is now cultivated at a loss

be set aside for timber growii g, and that for every tree cut down two better ones be

planted until one-fourth of the area of the timber-growing sections of the United

States he restocked with trees. It was argued that if the effort- of fanners were con-

centrated on smaller areas larger, better, and more remunerative crops would be

secured.
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Miss Louise K. Miller delivered an illustrated lecture before the section on School

Garden Work in Cleveland, which was stated to be the outgrowth of the efforts of

the Home Gardening Association. School gardening now constitutes a regular depart-

ment of the Cleveland city schools. Last year the schools sold 250,000 penny pack-

ages of seed to the school children of the city, reaching some 50,000 homes. The

school children are given instruction in the laying out of gardens, preparation of soil,

use of fertilizers, methods of planting seed, making cuttings, constructing hotbeds,

habits of injurious and beneficial insects, etc.

Society for Horticultural Science.—The number in attendance at the New Orleans

meeting of the society was small, but a large number of unusually interesting papers

were presented.

The presidential address by Prof. L. H. Bailey dealt with the recent progress in

American horticulture, covering the period since 1902. This progress, Professor

Bailey held, had been largely along the line of further development of work already

established, rather than in the projection of entirely new lines. Distinct progress

has been made in teaching agriculture in schools and in presenting horticulture and

country-life subjects to the people in an attractive way by means of periodicals and

books. There have been published during the past three years nearly 600 bulletins

on horticultural subjects.

In technical horticulture plant breeding is occupying unusual attention. The

work of Mr. Burbank was characterized as remarkable and significant, but often

sensationalized and overstated.

Many new horticultural regions, particularly trucking in the Gulf coast and fruit-

growing in the west and northwestern States, are being developed. Fruit fully

mature but still firm has been found to keep longer and better in cold storage than

green or immature fruit. The large losses of citrus fruits in California by decay have

been found to be due to carelessness in clipping the stems and delay in putting the

fruit into storage.

In a comprehensive paper on Light as a Factor in Plant Culture, V. A. Clark dis-

cussed the effects of various colored lights, of direct and diffused sunlight, and of

various artificial lights on the growth of plants. The red rays of the spectrum in

general promote vegetative growth, particularly that of the leaves, while the more

refrangible blue rays act upon the molecular structure of the plant, giving rise to

mutations. In arid regions direct sunlight is injurious to many plants and the suc-

cessful culture of such plants depends upon furnishing them with partial shade.

Leaf growth is largest and tenderest in light of rather low intensity, a fact which

suggests the desirability of growing salad plants in partial shade, or better still in red

light. From observations in Arizona it is believed that the intensity of direct sun-

light is greater than the intensity most favorable to bud formation, and that better

results would be obtained with very light shading on the south and southwest sides

of fruit trees. A sorghum hedge was found too dense for this purpose and the use

of sesbania, a native tall, thinly branching herb, was suggested. Volatile oils appear

to develop best in red light. Hence, flowers grown for fragrance might be grown in

a combination of red and blue light.

Strong light has been found in some instances to inhibit the growth of pollen

tubes. This is thought to be the reason why tomatoes and cucumbers do not bear

fruit in midsummer in Arizona. Strong direct sunlight in summer also prevents

chlorophyll formation. Thus, strawberries in Arizona are yellow for about three

months in summer even when grown under shade of cheese cloth. When grown on
the north side of a dense shade of sorghum or cotton the plants remained green and

dense all summer and were the most vigorous in the garden. It was believed that

the matter of shading is of greater horticultural importance in arid regions than fer-

tilization is in the East. The paper contained a number of suggestions on methods
of analyzing light and methods of growing crops under partial shade.
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L. (
'. ( Jorbett presented a paper on 1 [orticultural Botany. This sliould give us uni-

form detaile<] descriptions of our cultivated varieties of fruits, vegetables, and orna-

mental plants, together with a systematic classification and arrangemenl of Buch

varieties. In a description of horticultural varieties such matters, in addition to the

usual descriptive notes, should be included as the history of the variety, it- parentage

and line of « It '.-<•< -nt. and its behavior in breeding experiments whether possessing a

dominant or recessive character, etc.

The Irrigated Orchards of the Western Stages formed the subject of a paper pre-

pared by M. B. Waite. This pointed bu1 the increasing importance of orcharding in

the Rocky Mountain Plateau and the adjacenl arid regions of the western half of the

United states, and called attention to some of the differences between these sections

and the humid eastern United States. Large orchard plantings, particularly of apples

and peaches, have recently been made in Colorado, Utah, Idaho, Montana, and New
Mexico, more especially on the western Blope of the Rocky .Mountains ami around

the Greal Basin at elevations of t,000 to 6,000 feet. The important characteristic of

these orchard regions is the absence of rain during the growing season, accompanied

by a \ ery low atmospheric humidity. These conditio us exert a marked influence on

the texture, quality, and appearance of the fruit. Apples have a beautiful wax-like

color. The varieties grown are mostly of the better sorts, such as Jonathan, home,

Winesap, etc.

The irrigated orchards of these regions are among the healthiest and thriftiest in

the whole country. The air is so dry that ordinary blights and leaf sp< its are seldom

injurious. Pear blight, however, is often more severe than in the East, hoot dis-

eases are quite prevalent, and certain insects like the codling moth are unusually

serious. The orchards are unusually productive, a g 1 crop of fruit being secured

practically every year. This feature is helping a great deal in the commercial success

of the industry.

Some interesting observations were forwarded to the society by VV. Paddock. From
some experiments made at the Colorado Station he questions whether eastern potato

scah may not he due to Rhizoctonia rather than to Oospora. He suggests that

< >ospora may often he a parasite upon Rhizoctonia and not actually concerned in the

scab at all. It is believed that the whole subject of potato scab is very much in need

of investigation, [n Colorado the scab, which appears to be due to Rhizoctonia, is

much more severe in land which is lacking in decaying vegetable matter. A few

lop-: of alfalfa turned under largely corrects this tendency.

N. E. Hansen gave an interesting account of a visit to Luther Burbank. Burbank
was said to make constant use of the principle laid down by Darwin that excess "t

f 1 causes variation.

r. 1'. Hedrick presented the results of an experiment designed to test the effects

of superheated soil- mi plants. The work was carried out in a greenhouse on

Cucumbers. Bottom heat was supplied in bench beds, the soil of one section being

kept at an average temperature of 7o. s° during om- experiment, a second section at

73. S°, and a third section at 83.3° F. The plants in the soil kept at the highest

temperature came up about •"> day.- earlier than those kept in the bed at medium
temperature and 6 day- earlier than those in the Led kept at the low temperature.

There was about the same difference in time in tin- formation of true leaves.

The plants bloomed in the hot bed in :;") day-, in the medium hot Led in 39 day.-,

and in the cold bed in 44 days. The first mature fruits were picked from the hot

bed in 74 days, from the medium hot bed in 77 days, and from the cold bed in 82

days from seeding. The average number of fruits was Blightly more in the medium
hot sod anil they were a little larger than in either of the other heds.

Commenting on these results Professor Hedrick stated that they represented hut

one experiment, only ll' plants were used in each bed. There was much variation in

the behavior of individual plants in the same bed, and there was a slight difference



618 EXPERIMENT STATION RECORD.

in the position of the beds. So far as he knew the results represented the first

recorded work along this line designed to secure definite data regarding the best soil

temperature at which to grow various greenhouse crops. All that is available at

present is the dogmatic assertion of gardeners that this or that plant should have brisk

or mild heat or none at all.

H. P. Gould forwarded a paper on the Significance of Fruit Surveys. He consid-

ered a fruit survey as involving "a study of varieties with special reference to their

requirements; a study of conditions with special reference to this influence on varie-

ties; a correlation of the factors brought out in these two lines of investigation with

regard to cause and effect." A commercial fruit grower no longer asks for a best

variety, for in its broad sense it is known not to exist, but rather for a variety which

will best serve a particular' purpose under definite known conditions. A fruit survey

should furnish information along these lines.

Scientific Problems Confronting the Horticulturists of Louisiana was the title of a

paper presented by F. H. Burnette. The desirability of breeding up later and more
hardy varieties of fruits was emphasized. Breeding experiments with apples seem

to indicate that varieties will be secured by this means which are adapted to the

needs of Louisiana growers. More early pecans are needed. The control of fungi

is a serious problem in Louisiana and resistant varieties are needed. Some oaks

have been found upon which mistletoe has not been able to gain a foothold. Seed-

lings of these are being grown to see if this character can be perpetuated.

A paper by David Fairchild was presented on The Japanese Method of Ripening

Persimmons, from which it appears that the ripe persimmons grown according to

the Japanese method are as firm in texture as a Northern Spy apple, free from

astringency, and of a delicious flavor. Investigations as to methods of curing ripe

persimmons show that the Japanese put the persimmons in sake (Japanese beer)

casks as soon as the casks are emptied. The heads of the casks are immediately

replaced and the package made air-tight. In from 5 to 15 days, according to weather

conditions, the persimmons are cured and can be removed and marketed, keeping

in a firm, edible condition for a long period.

It was believed that if Americans wish to cure persimmons according to the

superior Japanese method it would be advisable to make casks of southern cypress

and saturate them with first-class sake imported from Japan. Casks containing

sake which has been fortified with alcohol or other spirits have been found useless

for the purpose of curing persimmons.

A paper entitled Forcing Rhubarb in the Dark was presented by W. R.Tazenby.
The main point brought out was the very satisfactory results that may be secured

by growing the roots from seed and forcing when 1 year old. Drying the roots was
found to have about the same effect as freezing. Either drying or freezing serves

the same purpose as a long rest, which is otherwise required, and the growth is more
vigorous. When thus grown in darkness the leaf blade is greatly reduced, the green

color is wholly absent, the texture is more crisp and delicate, due to a lessened devel-

opment of woody fiber, the skin is much thinner than when grown in light, the

water content is increased 6 to 10 per cent, and the flavor is generally improved.

C. B. Smith gave a Review of Horticultural Progress in France, in which he sum-
marized the experimental data that have appeared in that country during recent

years on such subjects as the etherization of plants, methods of pruning by dis-

budding, and the results secured in the culture of the Uruguay potato (Solanum

commersonii).

T. V. Munson presented a paper on Improvement of Quality in Grapes, consider-

ing the subject from the standpoint of improvement by cultivation, by selection of

kinds, and by breeding or hybridization. Much the larger part of the paper was
devoted to the latter phase of the subject. Work of this kind necessitates an accu-

rate knowledge of the characteristics of each of the 16 species of grapes and of the
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many kinds of varieties thai have been developed. Mr. Munson described his own
methods of work in the field, illustrating the subject by a detailed account of the

production of the variety Brilliant in which the Delaware and Lindley varieties were

used a- parents, the work being done along well-known lines.

Association of Economic Entomologists.—The society had ;i three days' meeting at

New Orleans, beginning January 1. which was well attended. The programme was

a long and varied one.

President H. Garman of the society was unable to attend the meeting, but Benta

carefully prepared paper on The Scope and Position of Eo »nomic Entomology Among
Branches of Biology, lit- maintained that as a culture study and for memory
training entomology surpasses the dead languages, and should have a i [ual place

in schools and colleges with botany. The relation of insects to human and animal

diseases, he argued, sIimuM be worked out by the entomologists, and not left to

physicians and veterinarian.-. The desirability of using honey bees in class room

work in all agricultural colleges was urged, and it was suggested that the entomolo-

gists should take the lead in teaching the Bilkworm industry in this country, state

inspection work should be placed in the hand- oi trained entomologists and the

nursery inspection laws of the State- made more uniform. Special attention was

called to the desirability of giving more study to the relation of insects to the distri-

bution of plant disease, and to the production of flower-, fruits, etc. A point brought

out in the discussion of this paper by S. A. Forbes was that apples sprayed with

arsenic kept much better in cold storage than unsprayed apple.-.

In a paper on The ( lorn Root Aphis and It- Attendant Ant, Prof. s. A. Forbes gave

an elaborate account of the life history of the aphis. Bhowing its dependence upon

ant- for spread and injuriousness, and brought out the fact that in treating it rotation

and extra cultivation should he the prime factors.

Prof. I'.. P.Sanderson read a paper on National Control of Introduced Insect

Pests, in which he suggested that the association take action looking toward the

national control of introduced insect pests.

( )ne of the most important sessions was devoted to a symposium on the boll weevil

in which W. P. Hunter discussed The Present Status of the .Mexican Cotton Boll

Weevil; W. E. Hinds, Laboratory Methods in the P><»11 Weevil Investigation; and

W. Newell. The Work of the State Crop Pest Commission of Louisiana on the Cotton

Boll Weevil. A. F. Conradi had a paper on The Cultural System in the Light of

Recent Observations Regarding the Boll Weevil. In general, it was believed that

while the progress of the insect could be temporarily checked it could not by any

means now at hand he stayed, and that the weevil would eventually infest the entire

cotton-producing region of the United states.

It was brought out that the cotton leaf worm, which was at one time classed as a

dangerous enemy to cotton, might be useful as an ally against the boll weevil, since

if allowed to develop at the end of the Beason it would strip the plant of all green

material, necessitating the early hibernation of the weevils. If the stalks of the

plants are then gathered and burned large numbers of weevils will be destroyed.

Chief reliance, however, must be placed in the use of early-maturing varieties, thor-

ough cultivation, and such cultural methods as will hasten the crop to maturity a-

early in the season as possible.

In the report of W. E. Hinds on Some Breeding Experiments with Boll Weevils

in Cages Kept at Different Temperatures, it was shown that it is possible t«» predict

the number of broods that maybe expected in a given locality provided weather

record- are obtainable. It was thought further that this method of breeding at dif-

ferent temperatures might be applied toother insects in predicting their develop-

ment in new localities where weather records were known.

W. E. Britton discussed Method- of Destroying the Woolly Maple Leaf Scale by

Spraying. This: scale, Phenacoccus acericola, is now a serious pest of the sugar maple
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street trees in Connecticut cities. Some badly infested trees began to drop their

leaves in July. Two small trees and one medium-sized tree were sprayed August 4

with the ordinary kerosene emulsion diluted nine times. Results were unsatisfactory,

few of the insects being killed. Some trees were sprayed again August 17 with

kerosene emulsion made with a soft naptha soap and diluted five times, with satis-

factory results.

The same speaker gave the results of Tests of Lime-Sulphur Washes in Connecti-

cut in 1905. In this work 6,000 peach, pear, and apple trees were sprayed in March

and April, 1905, with lime-sulphur washes prepared according to 5 different formu-

las, and with the kerosene-limoid mixture, containing 25 per cent of kerosene. The
lime-sulphur washes gave more satisfactory results than the limoid mixture and

were less expensive- No advantage could be detected by adding salt to the boiled

wash. The self-boiled wash, containing 20 lbs. lime, 10 lbs. sulphur, 10 lbs. sodium

sulphid, and 40 gal. water, was fully as effective as any of the boiled mixtures.

Grain Fumigation with Hydrocyanic Acid was the subject of a paper by H. E.

Summers. He reported that in the fumigation of a seed warehouse of 300,000 cu. ft.

capacity, 1 oz. of cyanid per 100 cu. ft. was used. The house was subjected to fumes

of this strength over night, but it proved ineffective against Calandra granaria in the

middle of bags of grain.

Another paper along similar lines was presented by C. L. Marlatt on The Use of

Sulphur Dioxid as an Insecticide. He described an apparatus by means of which

sulphur dioxid could be forced into buildings, and its penetrating power thus increased

over the simple burning of sulphur in the building. Sulphur dioxid is considered

cheaper than hydrocyanic-acid gas, less dangerous to use, more effective as an insec-

ticide, and possessing a greater penetrating power when acting on like exposed areas.

A small quantity of gas acting for a long time appears to have greater insecticidal

value than a large quantity acting for a shorter period. It is believed that the gas

will prove especially useful as an insecticide on shipboard.

Wilmon Newell gave the results of some observations upon a little-known insect

enemy of cotton and corn ( Cicada nigriventris). This insect did considerable injury

to cotton on bottom lands in the Ouachita Valley during the past season. It is con-

trolled by cultural methods.

A paper was presented by C. E. Sanborn on The Relation of Descriptions to Eco-

nomical Methods of Eradication in the Family of Aphidida?, in which he called

attention to the faulty descriptions of the different species of these insects.

A. W. Morrill presented Some Observations on the Spined Soldier Bug (Podisus

maculiventris) , in which descriptive notes were given and data as to variation in male

and female, the number of eggs laid by the female, percentage which hatched, etc.

Entomological notes for the year from Texas were presented by A. F. Conradi;

from Cuba, by M. T. Cook; from New York, by E. P. Felt; from Ohio, by A. F.

Burgess; from New Hampshire, by E. D. Sanderson; from Georgia, by R. I. Smith

and A. C. Lewis; from Maryland, by T. B. Symons; and from Minnesota, by F. L.

Washburn.

Other papers presented before the society were as follows: The Problem of Wing
Origin and Its Significance in Insect Phylogeny, by H. Osborn; Preliminary Observa-

tions on the Variation of Utetheisa venusta, by M. T. Cook; Observations upon the

Migrating, Feeding, and Nesting of the Fall Webworm (Hyphantria cunea), by E. W.
Berger; The Care of Entomological Types, by T. D. A. Cockerell; History of Eco-

nomic Entomology in Hawaii, by J. Kotinsky; The More Important Economic
Aleyrodida? and The Life History and Habits of Tisheria maiifolieUa, by A. L. Quaint-

ance; and Notes and Experiments with Insecticides, by E. P. Felt, S. A. Forbes,

and A. F. Burgess.

A committee of five was appointed to confer with the Bureau of Entomology to

devise a plan to bring about uniform rules for nursery inspection and to cooperate
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with a similar committee from the Association of I lorticultural Inspectors in devising

a plan to secure authority for the inspection of all plants at the port of entry, t<>

secure authority for the eradication and control of all species of insects which maj

eater, and to bring aboul a uniformity of regulations for nursery inspection either b)

Federal law <»r by uniform State laws.

A. II. Kirkland, of Massachusetts, was chosen president for the ensuing year, and

A. I-". Burgess, of Ohio, secretary-treasurer.

The American Forestry Association.—Tin- American Forestrj Association mel in

Washington, January 16, ami held a two days' meeting, at which a number of inter-

esting papers were read, officers elected, and considerable routine business performed.

The president of the association, Secretary <>t' Agriculture .lames Wilson, opened the

meeting By a brief address, in which he called attention t<> the work of the associa-

tion and of the foresl service along forestry lines during the pasl year. Reforestation,

in his judgment, should proceed at the rate of a million acres per year. To the

forester .'very day of the year should he Arbor Day. The relation between the

reclamation service and the forest service was pointed out. The reclamation service

deals with the land below the ditch, while the forest service works above the ditch

and -eeks t<> preserve the waters for irrigation and manufacturing purp<

Rev. Edward Everett Hale stated that in the matter of forestry the nation can do

what the State or the individual can not d<>. The Government alone is in a position

to make long-time investments, and should he the agent in establishing and main-

taining forest reserves.

.Mr. Bainbridge, representing the New York Manufacturing Association, spoke on

the relation of forestry to the postal laws, in which he showed that 2,000,000 lbs. of

second-class matter Lro through the post-offices in the United States every day in the

year. About one-half of this material goes into the wastebasket. This means that

3,000,000 lbs. of forests 'j:>> to waste each day. This kind of matter is allowed to go

through the mail at 1 ct. per pound, while all other kind- cost 16 cts. per pound. It

was believed that if these rates wore adjusted more equitably less quantities of paper

material would he wasted and our forests he protected to this extent.

Samuel B. Elliott called attention to the fact that the Canadian government last

yeargave away 7,000,000 forest trees to its people for planting purposes, and sug-

gested that this I rovernment might do something along a similar line.

A number of speakers discussed various phases of the Appalachian and White
Mountain forest reserves. The association favored the combining of the four bills

now before Congress relative to these reserves, and the supporting of one bill asking

for $3,000,000 to purchase land for these reserves.

Several papers were read by representatives of the reclamation service in which
the work of that service and various projects now underway were discussed. It

appears that there are 13 projects now under construction and 10 more in view

for the coming Bpring, at a total cost of $30,000,000. By lnos it is expected that

1,250,000 acres of hind will he under irrigation. This will accommodate aboul 20,000

families. Each community thus established will he directly interested in the preser-

vation of water, and therefore in the maintenance of forests about the headwaters,

since forests are essential to a continuous even flow throughout the year.

Secretary Wilson was reelected president for the ensuing year. A number of

changes were made in the by-laws, by which the society will become more closely

affiliated with the State forestry organizations and other societies interested in for-

estry matters.

Referees of Official Agricultural Chemists.—The referee- appointed for this year

are announced as follows: Phosphoric acid, B. W.Kilgore, Raleigh, N. C; determina-

tion qfn irogen,J. II. Gibboney, Blacksburg, Va.; separation of nitrogenous bodies, R.

Harcourt, Guelph, Canada (milk and cheese proteids); potash, A. 1.. Knisely, Cor-

vallis, Oreg. ; soils, R. H. Loughridge, Berkeley, ('ah; dairy i>r<nht,-t.<, i\ W. Woll;
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Madison, Wis.: foods and feeding stuffs, J. K. Haywood, Washington, D. C; food

adulteration, A. E. Leach, Boston, Mass.; sugar (special analytical methods),

C. A. Browne, jr., Audubon Park, New Orleans, La.; tannin, H. C. Reed, Stamford,

Conn.; insecticides, G. E. Colby, Berkeley, Cal. ; inorganic plant constituents, W. W.

Skinner, Washington, D. C; medicinal plants and drags, L. F. Kebler, Wash-

ington, D. C.

The following are the associate referees: Phosphoric add, J. M. McCandless,

Atlanta, Ga. ; determination of nitrogen, C. L. Penny, Newark, Del.; separation of

nitrogenous b<><lies—meed proteids, F. C. Cook, Washington, D. C, and vegetable pro-

teids, Harry Snyder, St. Paul, Minn.; potash, B. B. Ross, Auburn, Ala.; soils, J. H.

Pettit, Urbana, 111.; dairy products, J. M. Bartlett, Orono, Me.; foods and feeding

stuffs, John P. Street, New Brunswick, X. J.; food adulteration—colors, E. F. Ladd,

Agricultural College, N. Dak.; saccharine products, including confectionery, C. H.

Jones, Burlington, Vt.; fruit products, H. C. Lythgoe, Boston, Mass.; wine, Julius

Hortvet, St. Paul, Minn.; beer, H. E. Barnard, Indianapolis, Ind.; distilled liquors,

C. A. Crampton, Washington, D. C; vinegar, R. B. Fitz Randolph, Trenton, N. J.;

flavoring extracts, E. M. Chace, Washington, D. C; spices, A. L. Winton, New
Haven, Conn.; baking powder and baking chemicals, W. M. Allen, Raleigh, N. C;
meat and fish, E. L. Redfern, Lincoln, Nebr. ; fats and oils, L. M. Tolman, Wash-

ington, D. C. ; dairy products, A. E. Leach, Boston Mass.; cereal products, A. Mc-

( rill, Ottawa, Canada; infants' and invalids' foods, W. D. Bigelow, Washington, D. C.

;

vegetables, H. V. Tartar, Portland, Oreg. ; condiments other than spices, R. E.

Doolittle, New York; cocoa and cocoa products, E. M. Bailey, New Haven, Conn.;

tea and coffee, C. D. Howard, Concord, N. H.; preservatives, W. L. Dubois, Wash-

ington, D. C; and determination of water in foods, F. C. Weber, Washington, D. C;
sugar—molasses methods, J. E. Halligan, Baton Rouge, La., and chemical methods,

L. S. Munson, Washington, D. C. ; tannin, F. P. Veitch, Washington, D. C. ; insect-

icides, W. B. Ellett, Blacksburg, Va. ; inorganic plant constituents, John W. Ames,

AVooster, Ohio; medicinal plants and drags, Charles H. La AVall, Philadelphia, Pa.

Agricultural Education in France.—The French Ministry of Agriculture issued a

decree December 20, 1905, establishing a professional dairy school at Surgeres

(Charente-Inferieure), under the direction of M. Dornic, director of the dairy station

at that place.

A winter school of agriculture has been established at Troves (Aube). The course

of study is to extend over 2 winter terms running from November to March. This

year, however, the school did not open until January 3.

A poultry husbandry school has been established at Gambais (Seine-et-Oise), and

opened its doors for the first practical course of 3 months February 1.

Agricultural Education in Germany.—The enrollment of students for 1905 in a num-
ber of German institutions shows a large increase over the enrollment for 1904. At

the Agricultural High School in Berlin there are enrolled for the winter term 893, as

compared with 865 in 1904; at the Agricultural Academy at Bonn 501, as compared
with 422 in 1904, and at the University of Breslau the agricultural students number
140, as compared with 129 in 1904.

An agricultural winter school was opened December 1, 1905, at Seelow, under the

direction of Dr. Weiss.

The Penn School.—This school for negroes, which was established in 1862, is located

on St. Helena Island, off the coast of South Carolina. At a recent farmers' confer-

ence held under its auspices attention was called to the important progress made by
the school in directing the farming and improving the agricultural conditions-of the

island and of adjacent territory in Beaufort County. P. W. Dawkins, a graduate of

Hampton, is in charge of the agricultural work.

Agriculture in the Common Schools.—Nine hundred and two teachers in attendance

at the Michigan State Teachers' Association, December 29, adopted the following res-
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olution: This association heartily favors the incorporation of elemental*} agriculture

in the common school curriculum as rapidly ae possible and in so far a^ limiting con-

ditions may permit. Tins association believes that this is an available means to the

end of interesting the rising generation in the natural, mechanical, scientific, and

social inheritance of tin- greatesl industry; and thai by this means an increasing

number of the brightesl children will come to see in agriculture an attractive field

for the satisfaction of life's ambitions. The possibilities of agriculture as an industry

from which the educational process itself may be enriched are also recognized.

Elementary Agriculture in the Common Schools of Ohio.— Prof. A. B. Graham, of Ohio
State University, states in the January number of the Agricultural Studenl thai over

250 townships have already adopted elementary agriculture as a pari of their course

of study, and that about 10 high schools have taken similar action. The State com-

missioner of schools has considered this work of sufficient importance to ;_
r i\e credits

for agriculture in his grading of the high schools.

Boys' Corn-Growing Contest. —.More than 1(H) hoys have entered a corn-growing con-

test to be conducted in L906 in Laporte County, I ml., under the auspices of the County
Farmers' [nstitute Association. As a preliminary to this contest the contestai I

attended the local farmers' institute February 2 and 3, at which a corn school was

conducted. Each hoy will grow 1 acre of corn, and the contest will be closed with

the awarding of prizes aggregating $300 in value.

Reading "University College Poultry Farm.— A description of the poultry farm at

Theale, carried on in conjunction with the University College of [leading, England,

is given in the December number of the Agricultural Economist. The farm consists

of nearly 50 acres of land and is provided with an excellent equipment, which is

assembled in an incubator house, a brooder house, scratching sheds, a cramming
shed, portable poultry houses, and a plucking and trussing shed, six breeds of

chickens and 1 of ducks are raised.

Publication of Names of Dealers in Adulterated Seeds.—The Attorney-General lias

decided that the Secretary of Agriculture lias the right t" publish the names of seeds-

men who adulterate their product, and that such publication does not render him
liable for criminal libel. The Department has been publishing such information, and
the law providing for the seed inspection makes the publication mandatory.

A New Food Journal.—The first number of a new monthly publication, entitled Th
American Food Journal, has just been published in Chicago. This has for its object

the dissemination of information regarding the state pure-food laws, investigations

which have a bearing on the effects of preservatives, coloring matters and similar

topics, and in general the publication of data which will serve to further the inter-

ests of officials in charge of the enforcement of pure-food laws, manufacturers who
are desirous of producing high-grade goods in compliance with legal requirements,

and dealers who handle food products. A feature of the journal, it i- stated editori-

ally, will he the collection of data regarding Federal and State pure-food laws, the

publication of reports of conventions of pure-food chemists, and related material.

New Poultry Journal.— A new poultry journal, entitled Poultry Husbandry, began

publication in January. The journal is to be a monthly and is published at Water-

ville, N. V. Among it- contributors are several men now or formerly connected

with the experiment stations.

Miscellaneous.—Prof. Samuel Fraser, of Cornell University and Station, has decided

not to accept the appointment in the Bureau of Soils, mentioned in the last issue.

He will take up the management of \\\ A. Wadsworth's estate, :it Geneseo, N. V..

to can-y out some improvements outlined by him in a report to Mr. Wadsworth last

summer, as the result of a thorough agricultural survey of the estate and the system
of management followed.

Dr. W. Kriiger. vice-director of the agricultural chemical experiment station at.

Halle and chief of the bacteriological section, has been appointed director of the
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Bernburg Station, made famous by the work of Hellriegel and Wilfarth on nitrogen

assimilation by legumes. He has also been given the title of professor.

It is noted from Science that Dr. Pehr Olsson-Seffer, for the past two years instructor

in botany in Stanford University, has been selected to take charge of a botanical

station in tropical Mexico for the investigation of problems connected with the culti-

vation of rubber and coffee. The station is established by companies which own
twelve large plantations in the region where it is to be located, devoted to the raising

of rubber and coffee.

The Carnegie Institution has established a department of botanical research, to

include the Desert Laboratory and other botanical projects. Dr. D. T. MacDougal,

assistant director of the New York Botanical Gardens, has become director of the

newly organized department.

The North Carolina Agricultural and Mechanical College for the Colored Race has

recently completed a new laboratory for soil physics, which is well provided with

apparatus for determining specific gravity, apparent specific gravity, volume weight,

porosity, and other characteristics of soils.

The market-day lectures, delivered under the auspices of the County Technical

Laboratories at Chelmsford during 1904-5, reference to which has previously been

made, have been published in abstract by the Essex Education Committee.

Studley College Agricultural Journal is the title of a new journal issued by Lady

"Warwick's agricultural college. In the first number J. C. Medd points out a new-

opening for students of that college and the college at Swanley as teachers of nature

study in village schools. Several counties are said to be appointing peripatetic

teachers of nature study to attend to groups of adjacent schools, and it is predicted

that with a sufficient supply of efficient teachers, demand for their services will steadily

increase.
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EXPERIMENT STATION RECORD.
Vol. XVII. March, L906. No.

The clluiis which are making for the promotion of agriculture in

India are described in the initial number of TJu Agricultural Journal

of fndia, which has recently come to hand. The leading article in

this new journal is by the inspector general of agriculture in India,

and reviews the history of the movement to improve the condition

of agriculture in that country, the present status of this work, and

the plans for future development. It is a decidedly interesting and
instructive article, and shows that the government of that country i-

thoroughly aroused to the desirability and importance of aiding its

basic industry by means of research, education of different grades,

demonstration, and close contact with the farmers.

The machinery for conducting this work already exists, and hence

it becomes largely a matter of extending these agencies and increas-

ing their efficiency. The organization for agriculture includes an

Imperial department of agriculture, with headquarters at Calcutta,

and a system of provincial departments of agriculture, each presided

over by a director, and to a certain extent independent of the imperial

department. 'Phis system has grown out of the inquiries and recom-

mendations made by the famine commissions of 1866 and 1880, and in

Organization has naturally followed the main division of the general

administration into imperial and provincial departments.

Tin 1 imperial department is presided over by the inspector-general

of agriculture and the assistant inspector-general. The staff includes

the director and principal of the agricultural research institute and

agricultural college at Pusa, and several specialists, among them an

agricultural chemist, a cryptogamic botanist, a biological and economic
botanist, an entomologist, an ••agri-horticulturist." and an "agri-bac-

teriologist."' There arc eight provincial departments of agriculture

located, respectively, in the provinces of Bombay. Madras. Bengal,

United Provinces of Agra and Oudh, Punjab, Central Provinces. Assam.

and Burma. Each department has a director and a deputy director.

frequently an assistant director, and an irregular number of specialists.

In several cases inspectors and botanists are carried upon the stall, and

the Bengal department has indigo and jute specialists, while the Bom-
bav deoartment has an agricultural chemist.

625
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The duties of the provincial departments include the keeping- of land

records, which requires the collection and examination of agricultural

statistics for each village and district, as a basis for the assessment

and collection of revenues levied upon land. These departments also

have important duties in connection with the famine relief, including

furnishing- the administration with the fullest information regarding

the condition of every agricultural section and its people, and in sea-

sons of scarcity they carry their inquiries to every village and assist

in the actual work of relief.

The provincial departments of agriculture also include a veterinary

branch, which consists of one or more qualified officers with European

degrees in veterinary science, and a large native staff of veterinary

inspectors and assistants. The principal duties are the investigation,

control, and treatment of cattle diseases, and the improvement of the

breeds of cattle. There are numerous veterinary dispensaries in the

towns, and much work is done in the villages. There are also veteri-

nary colleges at Lahore, Bombay, Madras, and Calcutta, and schools

in some other provinces.

Although this provincial veterinary work is under the control of

the local directors of agriculture, the imperial branch of the civil vet-

erinanT department is separate from the department of agriculture,

being managed by an inspector-general. Similarly, the great irriga-

tion works of the government, which are on the largest scale to be

found in any country, are managed independently of the imperial

department of agriculture, being a branch of the public works depart-

ment; and the forestry interests are in charge of the forest department.

There are also imperial and provincial departments of meteorology,

which maintain weather stations for record and prediction, and a

botanical survey of India has been in progress for many years. So
that all told the field is quite fully covered in organization.

In recent }^ears both the imperial and provincial departments have

made rapid progress in the direction of the improvement of agricul-

ture by means of investigations and experiment. In 1903 the govern-

ment of India sanctioned the establishment of an imperial agricultural

research station, which is located at Pusa in Behar, the most thickty

populated agricultural tract of the Bengal Presidency. The station

has fully equipped laboratories for research work, and stands at the

head of the India s}
Tstem of experiment stations and farms. With it

is connected a higher agricultural college, an experimental farm, and
a cattle breeding farm. The institute is located on a government
estate of 1,358 acres, and the buildings now in progress will cost con-

siderably over a half-million dollars, toward which has been applied a

portion of the donation of 1150,000 made by Mr. Henry Phipps, of

this country, to which reference has previously been made. The
organization of this staff, composed of European specialists with native

assistants, has now been completed.
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The college will be the capstone of the system of agricultural educa-

tion in India. It will provide specialized post graduate courses in the

hope that the l>e->t of the native students will ultimately be fitted for

the higher appointments in the imperial department. It will also

provide men with a good agricultural education for employment in the

regular government service, and as agents and managers for owners of

estates and the like. It is expected that the college will !>< read} i<>

start work aboul the end of L907.

The farm will provide facilities for field experimentation and for

the practical training of students, and it is hoped that it will serve as

a model for similar farms under the provincial governments. The
cattle farm is intended to furnish good hulls for distribution to the

adjoining tracts of Bengal, for the improvement of the indigenous

breed of cattle.

It is also the intention that the expert staff of the Pusa institute

shall conduct higher lines of research work applicable t<> all parts of

India, and beyond the capacity of the provincial departments. More-

over, this stall will render assistance to the provincial experts in their

several branches, train young scientists for future employment as pro-

vincial experts, and stand at the head of their respective departments

in the agricultural college.

The system of experiment stations and farms in India include-, in

addition to the research institute at Pusa. thirty-nine establishments

in seven different provinces. These are of different grades, some

being general experiment stations, others devoted mainly to a particu-

lar line, like cotton, tobacco, rice, sugar, fibers, or tropical fruits, and

others to sewage farming, irrigation work, alkali reclamation, cattle

breeding, and sericulture. There are eleven of these stations in Bom-
bay, seven in Madras, nine in Bengal, five in the United Provinces of

Aura and Oudh, two in Punjab, three in the Central Provinces, and

two in Assam.

The institutions for agricultural education include, besides the agri-

cultural college at Pusa. a college of agriculture at Saidapet, Madia-.

with farm attached, a college of science at Poona, and agricultural

schools at Sibpur (Calcutta). Cawnpur, and Nagpur.

In pursuance of the policy inaugurated by the establishment of the

Pusa institute and agricultural college, it is planned to greatly extend

the work of the other agricultural colleges and experiment stations,

and of the provincial departments of agriculture. To this end an

additional grant of about $660,000 has been made, which it is hoped to

increase in future years. This grant will almost treble the present

expenditure. The plans for development include an experimental

farm or station for each important distinct agricultural tract. This
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will mean a very large increase in these farms, each of which will be

in charge of a trained native assistant, with the necessary helpers.

It is proposed to strengthen the expert staff of each provincial

department of agriculture so as to include one or more superintendents

of farms, an agricultural chemist, economic botanist, mycologist, and

entomologist. The superintendent of farms in each province, or

deputy director, will be an expert agriculturist and will be in charge

of a "circle," which in the case of large provinces will compri.se only

a part of a province. In his circle he will supervise all agricultural

work, including the experiment stations, demonstration plats, the test-

ing and distribution of seeds, implements, and special manures. He
will also be in close touch with the cultivators, and will be the guiding

spirit of the agricultural associations of his circle. He will be assisted

b\r the workers at the experimental farms and a peripatetic staff. The
specialists at the provincial experiment station will not only conduct

investigations in their laboratories and on their farms, but will tour

throughout the province, visiting all the local experiment stations and

farms, directing the work connected with their special branches, and

inquiring into local conditions.

It is further proposed to locate an agricultural college in each impor-

tant province, with a course of technical training extending over three

years. In the past the personnel of the agricultural colleges has been

inadequate, so that their influence on agricultural improvement has

been small. The main result of the colleges has been to turn out stu-

dents with some knowledge of agriculture, who have been largely

absorbed into the several branches of government revenue adminis-

tration. It is believed now that the demand for graduates will be

sufficient to induce a larger number of students to attend, as the held

for the trained agriculturist is said to be broadening. The course in

the provincial agricultural colleges will lead up to the specialized

post-graduate course at Pusa.

Considerable attention will also be given to the dissemination of

information, especially the results of agricultural investigation and

their application in practice. Temporary demonstration plats will

be started, district agricultural associations will be organized, agri-

cultural shows will be subsidized, the distribution of improved seed,

implements, and manures will be extended, and popular publications

in the vernacular will be issued. It is pointed out that there are many
difficulties in the way of agricultural improvement in a country like

India, where most of the land is divided into small holdings and cul-

tivated by men with no capital and little education; but by the means
enumerated it is hoped to bring the work into closer touch with the

actual farmers, and make it of more immediate use to them.

As a further concentration of effort it is proposed to separate the

land records branch of the provincial departments, and to appoint a



EDITOBIAL. 629

separate director of agriculture, who \\ ill be in charge of the agricul-

tural and veterinary branches, thus relieving the departments of a line

of work which has made serious demands upon them in the past. In

the imperial department of agriculture i1 is proposed t<> increase the

number of specialists for the investigation of important special crops

or problems, as cotton, wheat, sugar, tobacco, fruit, etc. This will

enable coordinating the work in different provinces, assisting the

provincial experts in various ways, conducting experiments in the

improvement of varieties by selection and breeding, and promoting

special agricultural industries.

Several years will be required to introduce this scheme for the

expansion of the imperial and provincial departments of agriculture in

it > entirety, hut the condition of the finances of the country is said to

be such as to warrant the development of this important work. Thai

it- value is now being appreciated is indicated by the statement that

"one of India's shrewdest merchant princes has described expenditure

upon scientific agriculture as the most promising investment that gov-

ernment can make."

As one means of extending the influence of the imperial and provin-

cial departments of agriculture, the government of India has sanctioned

the publication of The Agricultural Journal of India, which will be

issued from the agricultural research institute at Pusa. The journal

will he a quarterly and will he devoted to matters of interest to the

general reader, while more strictly scientific and technical papers will

i»e published in a second series entitled Memoirs of the Dt part'm> nt of
Agriculturt in India. The inspector-general of agriculture will act as

editor, assisted by the advisory committee of the Push staff.

While the new journal and the memoirs will thus be the official

organs of the imperial department, they will not he confined to articles

contributed by their workers. The work of the provincial depart-

ments has often been buried in annual reports and other official publi-

cations, which have rarely been readily available to the public and not

always in a form for general use.

The new journal will form a permanent record of the practical results

of agricultural research throughout India. It will also serve as a

medium of communication between the officers of the several depart-

ments, thus relieving in some measure the isolation which e\i>ts at

present. It is hoped by the administration that the journal will appeal

to the outside public and the leading agriculturists in India, who will

thus be kept in touch with agricultural progress in the country and

will be able to test and practice more advanced methods and the appli-

cation of science to agricultural problems. The initial number is inter-

esting and attractive, and augurs well for the success of the venture

from the editorial standpoint.



NEW HORTICULTURAL BUILDING AT THE MASSACHUSETTS
AGRICULTURAL COLLEGE

Wilder Hall, the new building for the department of horticulture

and landscape gardening at the Massachusetts Agricultural College,

was erected with an appropriation of $39,950 made by the State

legislature a year ago. The proposition to provide such a building' at

the college had been pending for nearly three years at the time the

appropriation became available, and during that time all the questions

connected with the building had been thoroughly studied from various

points of view, and the plans had been more than usuall}T well matured.

This long period of preparation, therefore, resulted in securing a build-

ing more perfect in its appointments than could otherwise have been

devised. It was built by local contractors, who began work upon it

June 21, 1905.

The building is located on a gravelly slope to the east of the college

campus and adjoining the grounds of the department of horticulture.

The natural incline of the land is such as to allow a basement almost

entirely above ground on the west, making the building on that side

apparently one story higher than on the east. Advantage has been

taken of this in the arrangement of the rooms of the building, as will

be seen by the accompanying plate. (Plate I.)

The building is constructed of red brick with terra-cotta trimmings,

and modern fireproof methods and materials have been used through-

out. The nonhealing partitions are of fireproof tile, the bearing par-

titions of brick, and the floors of hollow fireproof tile. The staircases

are of Portland cement on hollow fireproof tile, and man}T of the floors

are finished in Portland cement. The roof is of green tile on wooden
trusses, the latter being the only exception to the fireproof con-

struction. The building is thoroughly constructed, and is very sub-

stantial in all respects. It is devoted entirely to the department of

horticulture and landscape gardening, and has a total floor space of

nearly 10,000 square feet, a A
Tery large proportion of which is avail-

able for use.

The basement floor (fig. 2) contains two class rooms, a storage room,

and two laboratories, besides hallways and toilet rooms, a coat room,

630



Experiment Station Record, Vol. 17, No. 7. Plate I.

Fig. 1.—Wilder Hall—East Front.
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Fig. 2.—Wilder Hall—West Front.
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and a room for surveying insl ruments. The enl ranee to i be basement

is on the western front and i> <>n a level with the ground. This front

is toward the college campus and is the natural entrance for students.

As the class rooms and laboratories for the larger classes are located

on this Moor, the movement of large bodies of students up and down

stairs and through the hallways is avoided and there is no disturbance

of work which may be in progress on the other two floors of the

building. Only small classes of advanced studentsare provided foron

the upper floors.

'The first, or middle, floor (fig. -
J
>) opens on the ground level on the

east side of the building. This is the side on which the grounds of

the department of horticulture are located, and the principal office

looks directly out upon the grounds. Between the offices of the head

Pig. -.—Basemenl plan.

of the department and the assistants is a small room for records, experi-

mental files, etc. At the other end of the floor are a museum, and a

laboratory for senior students in horticulture, with a reading room

adjoining in which horticultural periodicals and reference l»o<>ks will

he kept. This suite will constitute a sort of club room for the advanced

students and form a meeting place for seminars. Provision is made

in the center of the western side for a winter conservatory.

The upper floor (tig. 4) contains a large drafting room for landscape

gardening, as the work in this course is largely done on drafting tables.

There is also a large class room fitted with drawing tables, photo-

graphic rooms, a private laboratory, and quarters for a janitor. 1 his

floor is well lighted, there being four large skylights in addition to

the windows.

L>040S_Xo. 7—OH J
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The building will be equipped with the most modern furniture and

apparatus. It is heated from the central heating plant of the college,

Fm. 8.—First-floor plan.

and a very complete system of positive ventilation has been installed.

The building is named in memory of Hon. Marshall Pinckney Wilded

Fk;. 4.—Second-floor plan.

of Massachusetts, widely known for his services to horticulture, and

for twenty -three years a trustee of the college.



RECENT WORK l\ AGRICULTURAL SCIENCE.

AGRICULTURAL CHEMISTRY.

Agricultural chemistry during- the first half of the year 1905, W. Ziel-

8TORFF i Chem. Ztschr., 4 I 1905), Nos. : I , pp. 491-495; .'.. pp. 505 507). This article

notes especially the work of Konig, showing the importance of physical factors in

soil fertility; of Lemmermann on the relation of volume <>t' soil to plant growth; of

Ewerl on the influence of light and copper-lime solutions on metabolism in plant-;

of Sjollema on the isolati f the colloid substances of soils and the use <>f coloring

matters in soil investigations; of von Seelhorsl on the influence of soil moisture on

the growth of oats; of Loewet al. on the linn requirements of plant.-; of Meyer on the

injurious effect of gypsum on plantsgrown in zinc pots; of Weitz on the use of nitrate

of soda as a fertilizer: of Frank, Rosier, Lohnis, and Tacke on the use of lime nitro-

gen as a fertilizer; and of von Lepel on the preparation of nitrites and nitrates by

electrical discharges and on the use of the product as a fertilizer.

A number of minor articles are also referred to on experiments with fertilizers of

various kinds, including lime, marl, magnesia, steamed Thomas slag, Peruvian guano.

ammoniated superphosphate, Thomas-ammonium-phosphate lime, etc. Recent inves-

tigations relating to animal nutrition are also reviewed .Most of the articles men

tioned have been noted from time to time in this journal.

Formation of oceanic salt deposits. XLIII, Calcium content of the con-

stant solutions at 25°, J. II. van't Hoff and W. C. Blasdale (Sitzber. K Preuss.

Akad. Wis8., 1905, No. $4, pp. 712-714; abs. in Jour. Chem. Soc. [Londo 1.88(1905)

No. ~>16, II, p. 641).—"This paper concludes the investigation in < ... as calcium

compounds at 25° are concerned, and the composition of all constant so.; it ion-, when
saturated with the particular calcium salt with which the solutions an' in equilib-

rium, is tabulated. For the sake of simplicity, gypsum, glauborite, and syngenite

are the only salts taken into consideration, hut the quantities of calcium found in the

solutions can not, however, on this account differ appreciably from the true equilib-

rium values."'

Comparative study of methods of analysis of fertilizers in different coun-

tries, L. Sicard (.1////. Ecole Nat. Agr. Wontpellier, n. ser., No. ?, /</>. 111-

147).—This is the second part of a report <»n this subject dealing with methods of

determining phosphoric acid.

A method for the determination of black alkali in irrigating waters and
soil extracts, W. \V. Skinneb (.I<>ur. Amer. Chem. S .

.V". /,/'/'. 77-

80).—The method described for this purpose is a modification and adaptation of the

method proposed by Hehner as a substitute for the Clark process for determining

hardness of waters.

Two hundred re. of the water or soil solution is evaporated to dryness in a plati-

num or silver dish, with 50 to 150 ee. of fiftieth-normal -odium carbonate solution.

The residue is rubbed up with distilled water free from carbon diozid, the volume
being made up to 100 cc. Fifty cc. of this solution, which has been allowed to stand

until it is clear, is titrated with fiftieth-normal sulphuric acid, adding 5 cc of chloro-

form and 1 cc. erythrosin as indicator.
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"If less sulphuric acid is required than that necessary to balance one-half of the

sodium carbonate added . . . the difference in cubic centimeters between the sul-

phuric acid required and one-half of the sodium carbonate added is multiplied by

the factor 0.00136, which gives the equivalent of calcium sulphate in 100 cc. of the

water. But if, on the other hand, more sulphuric acid is required than that equiva-

lent to one-half of the sodium carbonate added, then black alkali was originally

present in the solution, and the difference in cubic centimeters is multiplied by the

factor 0.00106, which gives the black alkali in terms of sodium carbonate in 100 cc.

of water. . . .

"While not strictly correct, custom and practical considerations sanction the

expression of black alkali in terms of sodium carbonate. The method described

yields satisfactory results for black alkali and also for the antidote for black alkali

—

i. e., soluble salts of calcium and magnesium, which, for irrigation purposes should

be expressed in terms of calcium sulphate.''

Determination of the strength of solutions used in nitrogen determination,

F. Mach I Landw. Vers. Stat., 63 {1905), No. 1-2, pp. 71-80).—Comparative ieets of

potassium tetroxalate, sodium hydroxid, and ammonium sulphate are reported which

show that potassium tetroxalate and ammonium sulphate tend to give results some-

what over the average, sodium hydroxid somewhat below.

The determination of the organic nitrogen in sewage by the Kjeldahl

process, E. B. Phelps (Jour. Infect. Diseases, 1905. Sup. 1, May, pp. 255-272).—
Experiments are reported which indicate that a strong oxidizing agent, such as

potassium permanganate, potassium bichromate, oraquaregia, added before digestion

- ompleted causes a decided loss of nitrogen, but may be safely added after the

digestion is completed. The substitution of copper sulphate for mercury is proposed,

as it obviates the necessity for the subsequent addition of sodium sulphate. The
method proposed is in brief as follows:

Digest 100 cc. of the sewage with 5 cc. of sulphuric acid and 0.1 gm. copper sulphate

until the yellow color has entirely disappeared; add small crystals of potassium per-

manganate, one at a time, until the green color of the precipitate is permanent; cool

the contents of the flask, and make up to 500 cc. with ammonia-free water. To 10 cc.

or more of the solution, according to the nitrogen content, add an equal amount of

ammonia-free water, make strongly alkaline with a saturated solution of sodium

carbonate equal to half the amount of the acid mixture, and distill over 50 cc. by

blowing steam through the solution. Determine ammonia in the distillate in the

usual manner by nesslerization.

On the determination of nitric and nitrous acids, J. Meisenheimer and F.

Heim (Ber. Deut. ('hem. Gesell, 38 (1905), No. 15, pp. 3834-3837, jig. 1) .—The authors

describe a method suggested by Kalman, which is based upon the measurement of

the nitric oxid (NO) set free when nitrous acid is treated with hydrogen iodid and

when nitric acid is treated with ferrous chlorid and hydrochloric acid in the usual

way. In mixtures of the two the nitrous acid is decomposed first by the addition

of the hydrogen iodid, and the nitric acid remaining in the solution is subsequently

decomposed by addition of ferrous chlorid and hydrochloric acid, the operation

being carried on in an atmosphere of carbon dioxid, and the nitric oxid evolved in

each stage being measured. A number of tests of the method are reported which

show close agreement between the calculated percentages and those found by analysis.

The determination of nitrous acid, F. Raschig (Ber. Deut. Chem. Gesell, 38

(1905), No. 16, pp. 3911-3914).—-It is pointed out that the method described by
Meisenheimer and Heim (see above) is the same in principle as that which has long

been used by the author except that instead of measuring the nitric oxid the author

titrates, after the lapse of at least 2 minutes, the separated iodin, the latter procedure

being much quicker than the former.
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On the determination of nitric and nitrous acids, .1. Mbisenheimeb and 1".

Heim (Ber. Deal. Chem. Gesell., 88 (1905), No. 17, p. U86). A reply to the above

<tut i ii icnt of Raschig that the principle of the method proposed by the authors is not

Dew, in which it is maintained that the only original feature claimed for the method

is the determination of nitric and nitrous acids in the same solution.

Change in the German official method of estimating nitric acid in meat
and meat products, k. Earnsteineb (Ztschr. Untersuch. Nahr. u. Genussmtl., 10

( 1905 I, No. 6, />/>. 829, 880).—The author concludes that the Schlcising-Wagner method
Bhould be used in the estimation of nitrites in meal and meat products.

The quantitative estimation of nitric acid in meat, W. Sum r i Ztschr. Unter-

such. Nahr. u. Genussmtl., 10(1905), No. 6, pp. 880-885, fig. 1).—Comparative I

showed, in the author's opinion, that the Schlosing-Wagner method for estimating

nitrites in meat gave satisfactory results even for the determination of very small

amounts anil that the presence of organic nitrogenous bodies did not exercise any

unfavorable effect.

Judging meat extracts on the basis of the organic phosphorus present, M.

Siegfried and E. Singewald (Ztschr. Untersuch. Nahr. u. Genussmtl., 10(1905), No.

9, y/'. 521-521 i.-On the basis of analytical data which are reported the authors con-

clude that the quality of meat extract may be judged by estimating the total phos-

phorus and organic phosphorus present, since it has been found that when the extract

spoils organic phosphorus is converted into inorganic forms.

A study of the proteins of the castor bean, with special reference to the

isolation of ricin, T. 15. Osborne, L. B. Mendel, and I. V. Harris Amer. Jour.

Physiol., 14 1
1905 t. No. 8, pp. 259 -286).—The chemical study of the castor bean, which

is reported, indicates, in the authors' opinion, that it contains proteins of the same
character as the other oil seeds which have been examined, namely, (1) a considera-

ble quantity of a crystallizable globulin, (2) a much smaller amount of a coagulable

albumin, and (3) proteoses. The elementary composition and reactions of these

BubstanceS were studied.

•'The physiological properties—marked toxicity and agglutination of hi 1 cor-

puscles—ascribed to the substance known as ricin are associated with the coagula-

ble albumin of the castor bean. This protein was isolated in a state of considerable

purity without impairment of its solubility or physiological action, and an improved

method for the separation of ricin is thus introduced.

"Our ricin preparations retain a considerably higher toxic power than those

heretofore described, a limit of 0.001 nig. per kilo being exceeded as a fatal dose in

rabbits."

Studies of the nature of strawberry fat, J. Apabin (Zhur. Russ. /•''':. Khim.

Obshch., 36 (1904), pp. 581-'>'.'f>; abs. in Zlschr. Untersuch. Nahr. ». Genussmtl., m
(1905), No. .'>, /v.."'/.', 568).—Wood Btrawberries I Fragaria vesca) were dried and the

fat extracted.

A thick oil was obtained, cloudy at ordinary temperature but clear when heated

somewhat. A characteristic strawberry-like odor, probably due to the presence of

an ethereal oil, was noticeable but not prominent. The strawberry oil was found to

be a drying oil, ami in this and other respects much resembled Linseed oil. Linoleic

acid constituted 81 per cent of the total acid present and linolenic acid 10..". percent

Only traces of oleic acid were noted.

The behavior of lecithin to ferments, P. Mater (Berlin. Klin. Wchnschr., /'.y

(190J),
}

>. i//j.\- abs. in Zentbl. Physiol, 19 (190.5), No. 17, p. 601).—According to the

author the lipase of intestinal juice induces asymmetric cleavage of lecithin. The

modification which turns the plane of polarised light to the right is broken down in

the cleavage process, while a form hitherto unknown, which rotates, the plane of

polarized light to the left, remains.
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The curcuma reaction for boric acid, A. Goske (ZUchr. Untersuch. Nahr. u.

GenussmtL, 10
(
1905 ), No. 4, />/> 242, 243).—A modification is proposed of the German

official method for detecting boric acid with curcuma paper, which the author claims

is delicate enough to reveal the presence of 0.001 to 0.0001 per cent.

A long, narrow strip of the paper is allowed to dip into the solution to be tested.

Owing to capillary attraction the liquid rises in the paper to a greater or less height,

and on the upper edge of the wet portion the red-brown color will be distinctly

noticeable if boric acid is present. Soda solution turns this red-brown zone blue.

This method reveals the presence of a minute amount of boric acid in many sorts of

common salt, therefore it is pointed out that the character of the salt must be known
in testing for boric acid in ham, bacon, etc.

The qualitative detection of boric acid, O. Mezgee (Ztschr. Untersuch. Nahr.

a. GenussmtL, 10 (190~>), No. 4, pp. 243-245).—A modification of the German official

method for detecting boric acid with a hydrogen name is proposed.

After incinerating a suitable sample (15 or 20 gm.) previously moistened with

sodium-carbonate solution, a portion of the ash is tested with curcuma paper and the

remainder placed in a flask with 15 to 20 cc. of methyl alcohol, the flask being fitted

with a reverse condenser. Two cc. of concentrated sulphuric acid is added and the

mixture warmed on a water bath at 70° for a quarter of an hour. Hydrogen gas

passed through the mixture after cooling will give the characteristic green flame if

borax is present.

Quantitative estimation of vanillin, J. Hams [Ztschr. Untersuch. Nahr. u.

GenussmtL, 10 (1905), No. 10, pp. 585-591).—According to the analytical data

reported, nitrobenzhydrazin is the most satisfactory reagent for the quantitative

estimation of vanillin in vanilla, vanilla commercial products, and extracts.

Paints and paint products, E. F. Ladi> and 0. D. Holley (North Dakota Sta.

Bui. 67, }>/>. .~>;-r>-604).—This bulletin contains information on paints and paint prod-

ucts, especially as regards the character of various products entering into the prepa-

ration of paints, and is occasioned by the recent State law taking effect January 1,

1906, and which was enacted for the purpose of preventing adulteration and decep-

tion in the sale of paints, which it is the duty of the director of the station and his

assistants to enforce. The present bulletin deals only with white paints, while future

bulletins will treat of other paints and also oils, oil substitutes, and driers. Analyses

of 28 samples of paint are reported.

METEOROLOGY—WATER.

Monthly Weather Review (Mo. Weather Her., 33 (1905), Nos. 6, pp. 233-286,

figs. 12, charts 9; 7, pp. 287-348, pis. 4, figs. 7, charts 9; 8, pp. 349-384, fig. 1, charts 9;

u, j>/>. 385-432, Jigs. 8, charts 9).—In addition to the usual reports on forecasts,

warnings, weather and crop conditions, meteorological tables and charts for the

months of June, July, August, and September, 1905, recent papers bearing on

meteorology, recent additions to the Weather Bureau library, etc., these numbers
contain the following articles and notes:

No. 6.—Special contributions on Tornado of June 5, 1905, at Binghamton, N. Y.

(illus. ), by W. E. Donaldson; A Novel Type of Record Sheet Adapted to Seismo-

graphs, Aerial Meteorographs, etc., by C. F. Marvin; Observations of Atmospheric
Electricity After the Eruption of Mount Pelee, May 8, 1902 (illus.), by A. W.
Wright; Improved Methods for Finding Altitude and Azimuth, Geographical Posi-

tion, and the Variation of the Compass (illus. |; and Annual Rings of Tree Growth,
by E. E. Bogue (see p. 669); and notes on the scientific staff of the AVeather Bureau,

inventions patented by < rovernment employees, seismology in the United States, the

Libbey circle in seismology, the Piche evaporometer (illus.), the associations <»i
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teachers of physics and mathematics, Weather Bureau men as educators, the new

edition of Hann's Meteorology, contributions to the physics of the free atmosphere,

hailstorm in the Bahamas, n<> change of climate, explorations of the upper atmos-

phere by the Blue Hill Observatory, an old reference to the kite in meteorology,

winds and waves, diurnal variation of atmospheric humidity, and the guango, or

rain tree.

NO. 7. Special contributions on Studies on the Diurnal Periods in the Lower

Strata of the Atmosphere V, The Variable Action of the Sun and It- Effect upon

terrestrial Weather Conditions (illus.),by I". II. Bigelow; The Meteorological Work

pf the l'. S. Naval Eclipse Expedition to Spain and Algeria, August 30, L905, by V. 1 1

.

feigelow ; Observations of Earth Temperature in Japan (illus.), by S. T. Tamura;

An Account of Recent Met 'ological and ( ieophysical Researches in Japan, by 8. T.

Tamura; The Variation in Minimum Temperatures on Still, Clear Nights Within the

Confines of a Village (illus.), by W. I. Milham; Earthquakes Recently Recorded

it the Weather Bureau, by C. F.Marvin; Tides and Thunderstorms, by J. C Beans;

1 la> the Rainfall of Southern California been Affected by any So-called Rainmaker?

ami Meteorological Records at Orono, Me., by J. S. Stevens; ami notes on the

pioneer forecasters of hurricanes, simultaneous weather anomalies in Iceland and

Europe, the sugar beet and its climatic environment, Weather Bureau work during

the eclipse of August .'in, 1905, meteorology in Petermann's Geographisehe Mittei-

nngen, showers of fish, Hawaiian climatology, scientific aeronautics, mirage after

onset, a quadruple rainbow, meteor in Montana, reorganization of meteorology in

Australia, the station at Tort an Prince. Haiti, a severe hailstorm at Grand Rapids,

Mich., meteorological course at Williams College, and a caution as to hypotheses.

No. s. Special contributions on The Tornado of May 10, L905, at Snyder, Okla., by

C. M. Strong; and Studies on the Diurnal Periods in the Lower Strata of the Atmos-

phere— VI, General Review of the status of Cosmical Meteorology, by F. H. Bige-

low ; and notes on kite work in the Atlantic trade-wind region, and the impartial

distribution of weather-crop bulletins.

No. 9.—Special contributions on The Lifting Power of Ascending Currents of Air,

by II. 11. Clayton; The Wesl Indian Hurricane of August 11, 1903 (illus. i. byM. Hall:

and Japanese Meteorological Service in Korea and Manchuria (illus. i, by Y. Wada,

trans, by S. T. Tamura; and notes on Dr. Julian Aparicio, Pietro Tacchini, Robert

August Billwiller, tornado at Carbondale, Pa., August •">(), 1905 (illus.), Mohn's
results of Nansen's North Polar work, meteorology in South America, P. I >. Archi-

hald and the modern kite, the Mount Weather observatory, importance of research

Observatories for the promotion of meteorology, mountain stations and their import-

luce, an absurd explanation as to Indian summer, the altitude of Mount Whitney,

Elal., new Canadian provinces
|
illus. |, the green ray at sunset, and ball lightning.

Meteorological observations, J. E. Ostrander and C. H. Ohadwick [Mosbo-

musette Sta. M>t. Bute. SOS, .'<>/, pp. 4 'each).—Summaries of observations on pressure,

temperature, humidity, precipitation, wind, sunshine, cloudiness, and casual phe-

nomena during November and I December, 1905. The general character of the weather

of each month is briefly discussed, and the December bulletin gives a summary for

khe year. The principal data in this summary are as follows:

Pressure" (inches). Maximum, 30.86, December 1; minimum, 29.22, April t>:

mean. 30.019. Air temperature 6 (degrees F.).—Maximum, 93, July 10; minimum,
- 13, January 24; mean, 45.8; mean sensible (wet bulb), 41.1; maximum daily range,

45, June 1
.*; minimum daily range, 3, June 12; mean daily range, 22.1. Humidity.—

Mean dewpoint, .")7..".: mean relative humidity, 76.5. Precipitation.—Total rainfall

or melted snow. : IS. Sin. ; mini her of days on which 0.01 in. or more rain or incite- 1 snow-

fell. 122; total snowfall. 40 in. WeatJier.—TotaA cloudiness recorded by sun ther-

mometer, 1,977 hours, or 44 per cent; number of clear day-, 130; number of fair

a Reduced to freezing and sea level. b ln ground Bhelter.
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days, 128; number of cloudy days, 107. Bright sunshine.—Number of hours recorded,

2,477, or 56 per cent. Wind.— Prevailing direction, west; total movement 46,442

miles; maximum daily movement, 475 miles, January 4; minimum daily movement,

1 mile, June 22; mean daily movement, 127 miles; maximum pressure per square

foot, 23.5 lbs., January 4, WNW. Dates offrost.—Last, May 24; first, September 15.

Dates of snow.—Last, May 1; first, November 9.

Meteorological summary for 1904, C. A. Patton (Ohio Sta. Bui. 163, pp. 259-

272).—This summary includes notes on the weather and tabulated daily and monthly

records of observations at the station at Wooster, Ohio, on temperature, precipita-

tion, cloudiness, direction of the wind, etc., and for comparison, similar data for pre-

vious years and for other parts of the State. The following is a summary of results:

Summary of meteorological observations in Ohio.

For the experiment station.

Temperature (° F.):
Mean
Highest
Lowest
Mean daily range
Greatest daily range

Clear days
Cloudy days
Days rain fell

Rainfall (in.):

Greatest monthly
Least monthly
Mean yearly

Prevailing' direction of wind

(July 17)
(Jan. 5)

(Dec. 28)

(Apr.)
Nov..

47.1
92.0

-21.
21.5
48.0
149.0
170.0
136.0

.40

sw."

1888-1904.

(Aug. 8, 1891)
(Feb. 10, 1899)

(Oct. 6, 1895)

(July, 1896)
(Sept., 1897)

49.9
99.0

-21.0
20.7
55.0

132.

127.

128.0

8.05
.29

SW.
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nun i Iter of articles bearing directly or indirectly on agriculture, especially in the line

of meteorology and climatology.

Among these are: Meteorological Summary for Agafia, Island of Guam, IT. S. A..

for the Year L902, by C. Abbe, jr.; A Climatological Dictionary for the United

States, by A. J. Elenry; Scientific Work of Mount Weather Meteorological Research

Observatory, by F. II. Bigelow; Suggestions Concerning a More Rational Treatment

of Climatology, by R. Dei '. Ward; The I Janadian ( ilimate, by R. F. Stupart; The Cli-

mate of Kimberley, by -I. R. Sutton; A Project for the Exploration ol the Atmos-
phere over the Tropical Oceans, by A. I.. Rotch; Rainfall with Altitude in England
an«l Wales, by W. Manioti; The Climatology of the Lowlands and Watershed Ter-

races of Natal, by F. W. D'Ev^lyn; The Climate of Pamplemousses, in the [sland of

Mauritius, by T. F. Claxton; The Climate of Ts'aidam, by A. Kaminski; Meteorology

of Western Australia, by W. E.Cook; and On the [Tnsymmetrical Distribution of

Rainfall About the Path of a Barometric Depression Crossing the British Islands, by

II. R. Mill.

Precipitation and storms in the Grand Duchy Saxe-Altenburg, 1900-1904,
F. Kbuger (Mitt. Osterlande, //. ser., 11 (1905), pp. 51-81).- Data for monthly and
annual precipitation at different places, daily and monthly distribution of rainfall,

snow fall, and frequency and distribution of storms are summarized.

The influence of water vapor upon nocturnal radiation, .1. R. Sutton (Sci.

Proc. Roy. Dublin Soc, n. ser., 11(1905), No. S, pp. 13-3S).—The author cites evidence

to show "that Tyndall's discovery of the absorption and radiation of beat by the

vapor of water has been too hastily applied to meteorological problems," and sum-

marizes the results of a series of observations at Kimberley on the absolute and rela-

tive humidity at 8 p. m. as related to the subsequent fall of temperature, from which

the conclusion is drawn that there is " no trace of a fall of temperature depending

upon the quantity of moisture present."

The observations " show a relationship between the nocturnal cooling of the air

and the relative humidity, but not any relationship at all to the absolute humidity.

... It is a dry air which, of itself, a priori because of its feeble radiative power,

should cool more slowly than a damp air. We have then to establish a connecting

link between these two facts. It is to be found, it seems, in the dependence of the

cooling of the ground upon the hygrometric state of the air."

Observations on the surface cooling between 8 and 11 p. m. of a "bare patch <>f

red sand" show that comparing the falls of soil temperature with the relative

humidity it was found "that a simple division by three gives practically the same
value as those for the cooling of the air, so long as the air is not more than half

saturated. For humid states in excess of this, the air cools faster than the ground.

"The falls of earth-temperature as compared with the dew-point are of exactly the

Same nature in the two series as those of the cooling of the air. namely, that they

increase at first to a dew-point of about 40-45°, after which they decrease again. The
explanation is that the humidity of the air chances to have on the whole its mini-

mum values when the dew-point is about 40-45°.

" We see, then, that the lower air takes its temperature chiefly from the ground,

but that the great radiative power of its contained water vapor, when the relative

humidity is high, lowers its temperature somewhat Easter than it can absorb radia-

tion from the ground."

Contributions to the hydrology of eastern United States, 1905, M. L.

Fuller (U. S. Geol. Survey, Water-Supply <m>l Trrig. Paper No. 145, pp. ?£0, pis. '<'.

figs. 4£).—This is the third of a series of progress reports relating to the hydrology

of the eastern portion of the United States ( E. S. R., 16, p. 1031). It contains the

following contributions:

Hy rologic Work in Eastern United states and Publications on Ground Waters,

Two Unusual Types of Artesian Flow, Construction of So-called Fountain and Gey-

ser Springs, A Convenient Cage for Determining Low Artesian Heads. A Ground-
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water Problem in Southeastern Michigan, and Notes on Certain Large Springs of the

Ozark Region, Missouri and Arkansas, by M. L. Fuller; Drainage of Ponds into

Drilled Wells, by R. E. Horton; Water Resources of the Catatonk Area, New York,

by E. M. Kindle; Water Resources of the Pawpaw and Hancock Quadrangles, West Vir-

ginia, Maryland, and Pennsylvania, by < t. W. Stose and G. C. Martin; Water Resources

of the Nicholas Quadrangle, West Virginia, by G. H. Ashley; Water Resources of

the Mineral Point Quadrangle, Wisconsin, by U. S. Grant; Water Resources of the

Joplin District, Missouri-Kansas, by W. S. T. Smith; Water Resources of the Wins-

low Quadrangle, Arkansas, by A. H. Purdue; Water Resources of the Contact

Region Between the Paleozoic and Mississippi Embayment Deposits in Northern

Arkansas, by A. H. Purdue; Water Resources of the Portsmouth-York Region, New
Hampshire and Maine, by G. 0. Smith; Water Supplies at Waterloo, Iowa, by

W. H. Norton; Water Supply from Glacial Gravels near Augusta, Me., by G. O.

Smith; Water Supply from the Delta Type of Sand Plain, by W. O. Crosby; Waters

of a Gravel-filled Valley near Tully, N. Y., by G. B. Hollister; and Notes on Cer-

tain Hot Springs of the Southern United States, by W. H. Weed.

Concise summaries of the papers are given.

The underground waters of Mississippi—a preliminary report, W. N. Logan
and W. R. Perkins {Mississippi Sta. Bui. 89, pp. 112, Jigs. 23).—This is a preliminary

report on the underground waters of Mississippi, embodying "present knowledge of

the depth at which potable underground waters may be obtained in different parts

of the State; the known and probable artesian areas of the State, and the chemical

properties of the underground waters in various parts of the State."

The bulletin discusses precipitation and streams as sources of underground water

supply, describes the drainage basins of Mississippi and the geological position and

character of the water-bearing strata of the State, classifies the underground waters

with reference to chemical position, and outlines the principal artesian areas of the

State.

"The principal drainage areas of the State are: The Tombigbee basin, drained by

the upper part of the Tombigbee River and its branches; the Pascagoula basin,

drained by the Pascagoula River, which is formed by the conjunction of the Leaf

River and the Chickasawhay River; the Pearl River basin, draining to the Gulf

through Lake Borgne; the Big Black basin, draining to the Mississippi (the smallest

of the basins); the Yazoo basin, draining to the Coldwater, the Tallahatchie, the

Yallobusha, and the Yazoo, and entering the Mississippi, which receives the drain-

age of the western part of the State."

The underground waters are classified as follows: " (1) Mississippi bottoms.—The
water from this region is on the whole carbonate, sodium carbonate predominating.

(2) Tombigbee basin.—The waters of this basin belong to the soft-water group.

The amount of solid matter usually falls below 10 gr. per gallon. (3) The northeast

prairie region.—These waters are chlor-carbonate. There is a predominance of

sodium carbonate and sodium chlorid. (4) The Chickasawhay basin.—The waters

of this basin are carbonate waters. (5) The Gulf Coast.—The waters of the Gulf

Coast are chlor-carbonate. Sodium chlorid is the predominant mineral. (6) Other

parts of the State.—The waters from other parts of the State may be classed in gen-

eral as soft."

The principal artesian areas are as follows: " (1) The northeastern deep-well area

including the Tombigbee artesian basin; (2) the eastern deep-well area including

the Chickasawhay and Leaf River artesian basins; (3) the southern deep-well area

including the Gulf Coast and lower Pearl River artesian basins; (4) the northwest-

ern deep-well area including the Mississippi bottoms and upper Pearl River artesian

basins."

Subartesian water supply, W. G. Cox (Agr. Gaz. N. S. Wales, 16 (1905), No. 10,

pp. 996-1002, Jigs. 2).—This article describes methods and machinery used in boring
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shallow wells and developing localized Bubterranean Buppliee of water in New South

Wales.

Field measurements of the rate of movement of underground waters. I

Blichtek i U. S. Geol. Survey, Water-Supply and Trrig. I'n/nr \<,. 140, pp. i:.\ pis. 15,

figs. (>7 1. —This is a revised edition of Water-Supply and Irrigation Paper No. 67 (E.

B. R., 14, p. 640), giving somewhal more detailed accounts of apparatus used and

results obtained in laboratory studies, as well as of supplemental field investigations.

Destructive Hoods in the United States in 1904, E. C. Mriuin 1:1 \i.. I
.

S. Geol. Sun,;/, Water-Supply and Trrig. Paper No. 147, pp. 206, pis. 18, Jigs. 19).—
This report gives data regarding streams and drainage basin, precipitation ami tem-

perature, gage height and discharge, character and prevention of damage by floods

occurring during the year on the following rivers: Sacramento River, California;

Susquehanna River, Pennsylvania; .Mohawk River, New York; Grand River, Michi-

gan; W'aliash River, Indiana; Belle Fourche River, South Dakota; Kansas, Neosho,

Verdigris, Osage, and Arkansas rivers, Kansas; Canadian River basin, New Mexico.

Oklahoma, and Indian Territory; Pecos River basin, New Mexico; Rio Grande
River, New Mexico; Cache la Poudre and Crow Creek, Purgatory, and La Plata

livers, < Jolorado.

Similar data are also given for the Johnstown and Robinson Run floods occurring

in Pennsylvania and the Troxton Canyon and Globe Hoods of Arizona. Observa-

tions on drought in the Ohio River drainage basin are also recorded, and a method
of computing cross-section areas of waterways is described.

The normal distribution of chlorin in the natural waters of New York
and New England, D. 1). Jackson

| U. S. Geol. Survey, Water-Supply "<><> Trrig.

Paper No. 144, pp. SI, pis. 5).—This bulletin discusses the physiological functions of

common salt, salt
I
chlorin ) as an indication of pollution of water supplies, methods of

determining chlorin, and the normal distribution of chlorin in the natural waters of

New York and New England as calculated from a large number of determinations

collected from various sources.

The bulletin contains a normal chlorin map showing "isochlors" for the different

Staio represented in the region studied. Attention is called to the fact that while

chlorin is as a rule a reliable and persistent index of pollution of water "a certain

proportion of the chlorin in a water has its origin in natural causes, and has no rela-

tion to artificial pollution; therefore, in determining the character of a water for

domestic purposes, it is necessary to consider this natural or normal chlorin, and

whenever the chlorin present is in excess of the normal the evidence of past pollution

is complete.
•'

It has been found, moreover, that ( with the exception of local deposits) the nor-

mal chlorin in natural waters is derived from the salt of the ocean, blown over the

land by storms, and that it diminishes in amount as the distance from the ocean

increases. This decrease is so definite that equal amounts of chlorin are found along

lines generally parallel to the seacoast, thus affording a basis for the establishment of

isochlors. In Massachusetts and Connecticut these lines have been located, and for

several years the information has proved to be of great value to the water-supply

interests of those States."

Mineral waters of the United States, J. K. HaYWOOD and B. H. Smith

{U. S. Dept. Agr., Bur. Chem. Bui. 91, pp. ZOO).—This bulletin gives the results of an

attempt "to obtain all the most prominent spring waters as they art- sold on the

market and to compare the composition of such samples with the composition as

advertised by the owners of the springs."

A further study of all well-known spring waters collected at their sources is also

in progress, and the second part of this bulletin gives the results already obtained on

Saratoga waters so sampled. The classification of mineral waters is discussed and
the authors propose a classification which differs in certain particulars from those

suggested by Peale and Crook. A method of naming mineral waters is also explained
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and available knowledge regarding the medicinal value of various classes of such

waters is summarized.

Descriptions are given of the analytical methods used in the following determina-

tions: Lithium, potassium, calcium, manganese, iodin, chlorin, sodium, magnesium,

iron and aluminum, arsenic, bromin, boric acid, nitric acid, sulphuric acid, carbonic-

acid, phosphoric acid, nitrous acid, silicic acid, bicarbonic acid, free ammonia, albu-

minoid ammonia, and oxygen-consuming capacity. "Besides these determinations,

barium, strontium, and hydrogen sulphid were determined in cases where there was

reason to suspect their presence."

Tables show analyses of 42 samples of mineral waters from leading springs of the

United States represented in the open market, together with analyses advertised by

the spring owner, or, where they could not be obtained, the analyses given in Crook's

Mineral Waters of the United States. The hypothetical form of combination of the

constituents is also given in each case, and the general character of the waters as

shown by analysis is discussed. Analyses of 13 samples of water from springs at

Saratoga, New York, collected by an agent of the Department, are also reported.

The results reported in the first case (with market waters) show "that the compo-

sition of waters as determined by the authors is often different from the composition

as given in the advertising matter. This does not necessarily mean that there has

been any attempt at fraud on the part of the owner of the spring. Sometimes the

difference between the analyses may be small and immaterial, falling within the limits

of error of analyses by different analysts and the natural change in the composition of

the water from time to time.

"Sometimes the difference in analyses may be due to the fact that the advertised

analysis was made years ago and that since that time the composition of the water

has gradually but steadily changed. On the other hand, these differences may some-

times be due to poor analytical work on the part of the commercial chemist, sometimes

to fraud on the part of the retail dealer, and sometimes even to fraud on the part of

the spring owner."

The study of the Saratoga waters collected at the springs shows that "(1) the

waters are in nearly all cases markedly weaker in mineral content than they were

about 35 years ago; (2) there is a great variation in the total mineral content of indi-

vidual springs from time to time; (3) the rarer elements, such as lithium and bromin,

seem to vary to a greater extent than the other elements present."

Purifying- drinking water by electricity, R. Guenther (Mo. Consular Rpts.

[U. &], 1905, Xo. 297, p. 128).—This is a brief note on a simple apparatus devised

by a French engineer named Otto for generating ozone by means of electricity and
mixing it with the water to be purified. It is claimed that " the apparatus is capable

of purifying about 60 gal. of water an hour, and the cost per hour is about the same
as that of an ordinary electric incandescent light."

Copper sulphate for killing green scums, S. Avery and A. Keyser (Breeder's

Gaz., 48 (1905), No. 19, pp. 935, 936).—Experiments at the Nebraska Station in tanks

supplying water for stock are briefly reported, the conclusion reached being that

"tanks may be kept free from green scums by treating with copper sulphate at least

3 times during the heated portion of the summer. Adding the copper sulphate

directly at the rate of \ lb. copper sulphate to 15 bbls. of water is the more effective

method of treatment. Where this treatment is used the copper sulphate should be

placed in a coarse sack and drawn back and forth through the water until dissolved."

Estimation of Bacillus coli in potable waters, A. Gautie (Ann. Chim. Analyt.,

10 (1905), pp. 254-257; abs. in Jour. Chem. Soc. [London], 88 (1905), No. 516, II, p.

660).—The author claims that correct estimates of the number of this organism pres-

ent in water can only be made by repeated experiments with varying amounts of

water (from 100 cc. to 1 drop). In other respects he follows the usual method of

adding peptone broth and a sufficient amount of phenol to prevent the growth

of a large number of saprophytic germs.
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SOILS FERTILIZERS.

Alkali conditions in the Payette Valley, .1. S. Bt i.i> Tdalw Sta. Bid. 52,

pp. 20).— After a brief discussion of the geography and topography of the Payette Val-

ley, tlic character of the soils and waters, the occurrence of tiardpan, and superficial

evidences of alkali, the author reports analyses of 8 samples of well water and exam-
inations with reference to appearance of the soil solution, texture, and percent

(ii sulphates, chlorids, and carl ates of 1**7" samples of alkali taken at differenl

depths, from 1 to 4 ft.

The results shoM that the predominating alkali is of the so-called black variety.

In soils whose fertility has been mosl affected by alkali accumulations the carbonate

equivalent was frequently as great a- 0.3 t«» 0.5 per cent, ami even in the best lands,

producing fine crops, the average amount of sodium carbonate was 0.1 per cenl or

more. In a few instances sodium chlorid was found to be present in extraordinarily

large amounts, 0.5 percent and over. In general, however, the proportion of this

-alt was much less than that of sodium carbonate, being only 0.03 per cent or less in

good upland soils.

Soluble sulphates were frequently present in large an lounts, 0.2toO.J percent, in

the highly contaminated lands, but in the more productive soils they were present in

-mall amounts, as compared with other constituents, frequently running as \><w as 0.02

per cent or less. The virgin soils as a rule contained smaller amounts of soluble salts

in the surface foot than in lower layers. In soils containing much free water the

alkali was usually uniformly distributed, but was frequently higher in the surface

foot than in other layers. Geographical position seen km 1 to have little influence in

determining the character of the alkali.

In general the conclusion was reached that "the amounts of so-called alkali or

water soluble salts in the .-oils of this valley are quite large and offer a serious obstacle

to the successful farming of large areas. Prior to artificial irrigation the amount- and

distribution of the alkali constituents in the various soils were fairly uniform. Since

artificial irrigation commenced, however, there have been radical changes in this

respect.

"Irrigation has resulted in improving certain favorably situated soils by working

the salts to greater depths or into the drainage or neighboring lands: hut n low-

lying lands or wherever the natural underdrainage is poor accumulations have been

brought about. These accumulations, as has been noted above, consist largely of

sodium carbonate. Unfortunately, however, the use of gypsum, the usual antidote

for sodium carbonate, is inapplicable here because the amount of resulting -odium

sulphate, in addition to the sulphate and chlorid already present, would in most cas< -

still be far above the toxic limit for the crops of this section.

" In even the most favorably situated soils the alkali is quite high, and unless w ater

i- sparingly used, or the underdrainage ie exceptionally g 1. the tendency of the salts

to come to the surface is soon observed. The topography of certain portions of the

area— i. e., the bench lands— is admirably suited to artificial underdrainage, which

would probably solve the alkali problem for lands so situated, if it were introduced.

It is difficult to see, however, how the low-lying river lands could be successfully

underdrained, and for the present at least such lands should be avoided or chosen

with great care when intended for agricultural purposes."

The geological survey of Ireland, G. A. J. Cole {Dept. Agr. and Tech. Tnstr.

Ireland Jour., 5 (1905), No. 4, pp. 619-689, pis. P, figs. 4)-—A brief account is given

of the history, progress, and aims of this survey, which has recently been put under

the control of the Department of Agriculture and Technical Instruction for Ireland.

It is proposed to give special attention to surface geology and to the preparation of

drift and soil maps of districts of special agricultural interest.
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The soils of Montserrat, F. Watts and II. A. Tempany ( West Indian BnL, 6

(1905), No. 3, pp. 263-284, dgms. 10).—Mechanical and chemical analyses of-12 sam-

ples of typical soils of the island arc reported.

It is stated that the soils of Montserrat, which are of volcanic origin, are "on the

whole, fertile and easily worked; they are characterized by containing very small

amounts of carbonate of lime, but, otherwise, they are not usually deficient in the

elements of plant food." The mechanical analyses show that there is considerable

variation in the texture of the soils, some being sandy and easily worked, others

stiff and difficult to till. The suitability of the soils to sugar cane, limes, cotton,

cacao, rubber, vegetables, etc., is discussed.

An illustration of the use of the wire-basket method for soil testing-, F. D.

Gardner (Science, //. ser., 22 (1905), Xo. 569, pp. 6?.y-';fsY?).—This article briefly

reports a test by the wire-basket method of soil of the Orangeburg clay type from

South Carolina in comparison with soil of the same type from Texas.

The results of experiments with wheat, as well as chemical analysis of the soils,

indicate that the soil contained too much soluble salts for normal development of the

wheat plants. Tests of samples of soils from other portions of the same field indi-

cated that the conditions noted in the first sample were not generallv true for the

whole area. Neither were they true for the soil of the same type from Texas.

The absorptive power of soils, C. Dusserre (Chron. Agr. Vaud, 18 (1905), Xo.

18, pp. 463-466).—A brief general discussion of this subject, referring especially to the

investigations of the author and T. Bieler already noted (E. S. R., 16, p. 347).

Chemical-geological investigations on the absorptive properties of decom-
posed rocks, M. Dittrich (Ztschr. Anorgan. Chem., 47 (1905), Xo. 2, pp. 151-162).—
In continuation of previous investigations (E. S. R., 14, p. 746), the author reports

results of studies of the effect of weathering on the solubility of the various constitu-

ents of rocks in water, weak acids, and neutral salt solutions of various kinds.

A study of fresh and weathered hornblende granite showed that while the percent-

ages of lime and soda had been decreased to a marked extent by weathering, the

percentage of potash was decidedly increased. Extraction of the weathered product

with water and weak acids showed that the potash was combined in highly insoluble

form, the solubility in weak acids being but slightly greater than that in water.

Digestion of fresh and weathered rock of various kinds with y
1
^ normal sodium

chlorid solution resulted in solution of only a trace of potash but of considerable

amounts of calcium and magnesium, the latter being replaced by an equi valent amount
of sodium.

Treatment with y
1
^- normal potassium chlorid solution resulted in the solution of

considerable amounts of calcium and magnesium, corresponding as a rule with the

stage of weathering of the rock. In all cases the amounts of calcium, magnesium,

and sodium removed in solution were replaced by an equivalent amount of potash.

This potash was partly but not completely removed by a subsequent prolonged

extraction with water.

Studies are also reported of the solubility in solutions of ammonium chlorid (con-

centrated), lime water, and calcium chlorid (2 per cent and tenth-normal) of the

potash which occurs in what is known as soil zeolites and which is generally consid-

ered soluble in the soil solutions and available to plants. The studies were made
with both unaltered rock and with rock which had been artificially enriched in

potash.

The calcium chlorid solutions (either 2 per cent or tenth-normal) were found to be

more active solvents than acetic acid and dissolved further amounts of lime, potash,

and soda from material which had previously been completely exhausted with

ammonium chlorid solution. The potash removed corresponded to that in form of

zeolites.

Investigations on the insoluble alkali compounds originating in the humus
substances of the soil and their role in plant physiology and agriculture,
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(
Compt. Rend. Acad. Sci. [Paris], 141(1905), No.lO,pp. iSS .... ubn. in

Chem. Centbt., 1905, II, No. /:./>/>. 1281, 1282). -The author calls attention to the

occurrence in living plants, soil.-, ami composts of Insoluble potash compounds which

can also be prepared by the direct action of potash on artificial humic acid.

He reports studies of the composition of humic acid, artificially prepared by the

treatment of sugar with concentrated hydrochloric acid, both in tin- fresh .-tan- and

after standing several years and undergoing oxidation; of an amido acid resulting

from the action of ammonia on fresh humic acid; ami of humus compounds occur-

ring in dead forest leaves, and in composts; as well as the behavior of these sub-

stances when macerate.
I hot or in the cold with large quantities of pure water, dilute

solutions of potassium chlorid, calcium chlorid, potassium acetate, and calcium

acetate and distilled with water and saline solutions (chlorids and acetates).

Artificial humic acid prepared as described has, according to the analyses reported,

the following formula—

C

18Hw 6 ; and is of the nature of the lactones. When dis-

tilled with water a -mall amount of volatile matter similar to the acroleins is driven

off. No furfurol is formed. When distilled with potassium acetate a part Of tin-

acetic acid is set free, the potash forming compounds insoluble in water. Instilla-

tion with potaS8ium chlorid solution gave the same results as with pure water. Old

Oxidized humic acid gave the same results as fresh.

Treatment with dilute solutions of potassium acetate and calcium acetate resulted

in the formation of insoluble compounds of these hases, while maceration or distilla-

tion with potassium chlorid or calcium chlorid produced no perceptible, effect Two
days' treatment of fresh limine acid with dilute solutions of potassium chlorid and

ammonia gave an almost neutral solution and a compound insoluble in cold water

which contained f>:i.66 per cent of carbon, 4.:i4 per cent hydrogen, 0.98 per cent

nitrogen, 3.22 per cent potash, and 27.8 per cent oxygen, of the 11.7.") parte of

potash used, 3.21 parts had become insoluble and of :!.") parts of nitrogen used 0.82

part had become insoluble.

In experiments with water and soda solution extracts of leaves and compost it was
found that distillation with water and a dilute solution of potassium chlorid resulted

in a neutral solution and the formation of small amounts of furfurol. Distillation

with potassium acetate resulted in the formation of free acetic acid. Maceration

with potassium chlorid and potassium aeetate resulted in a considerable increase of

insoluble potash and soluble lime, while treatment with calcium chlorid and caleium

acetate increased the amount of insoluble lime, and in case of the compost reduced

the amount of insoluble potash. The importance of these insoluble compounds of

potash and of lime with humic acid and analogous substances from the standpoint of

the processes going on in cultivated soils and from that of plant growth is discussed.

Peat and its products, W. A. Kkkk (Glasgow: Begg, Kennedy & Elder, 1905,

/>/>. XVI $18, ph. 95).
—"The aim of this work is to direct general attention to the

economy of peat as a substitute of coal and for the development of its numerous

by-products

It contains introductory chapters defining peat and explaining its commercial

importance in Great Britain. Other chapters discuss peat as an article of fuel, peat

charcoal or peat coal. ura- from peat, electricity from peat, how t<> use peal fuel, peat

moss litter, peat as a manure, peat bricks and earthenware, the germ-destroying
action of peat-moss litter and peat dust treated with acid-, health-giving properties

of peat, reclamation of bogs and moors, and how to work a peat bog. Articles on

the distillation of peat, utilization of the peat bogs of Ireland for the generation and

distribution of electrical energy, and state aid to industry (including "Gewerbe"
museums and cottage industries) are given in appendixes.

The scattered literature of the subject is quite fully reviewed in this book and
rather complete details are (riven of construction of machines and of processi -

employed in the manufacture of various products from peat.
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Manurial requirements of the Cecil silt loam of Lancaster County, S, C,
F. D. Gardner and F. E. Bonstkel ( U. S. Dept. Ayr., Bur. Soils < ire. 16, pp. 7).—This

circular reports results of tests by the wire-basket method of the effect on the green

weight and transpiration of wheat plants (grown for 20 to 25 days) of cowpeas 2h

and 5 tons: nitrate of soda, sulphate of potash, and acid phosphate 200 lbs. each,

alone or in combination with one another and with lime; barnyard manure 10 tons,

alone and with 1 ton of lime; and lime alone 1 ton, on Cecil silt loam from a plan-

tation which had formerly been subjected to exhaustive culture but in recent years

had been considerably improved through the raising of live stock, diversification of

crops, better cultivation, and the construction of terraces and ditches to prevent

destructive washing.

The particular soil used was a yellowish brown or gray mellow silt loam usually

free from stone. "It contains sufficient clay to clod and bake badly if stirred in

too wet condition, but if plowed in proper moisture condition it is mellow and fine.

The subsoil to more than 3 ft. deep is a bright-red, massive silty clay loam or clay,

crumbling readily when dry, especially in the upper portion, but becoming more
plastic and tenacious in the lower.''

Mechanical analyses of this type of soil are given, but no data regarding its chemical

composition.

The results of the wire-basket tests show that the cowpeas and nitrate of soda were

most effective in increasing the productiveness of the soil. Neither acid phosphate

nor sulphate of potash gave any appreciable increase in growth.

"Thinking that there might be a residual effect from the fertilizer, certain of the

treatments were replanted with wheat without repeating the fertilizers. In case of

the untreated soil the second crop was reduced in yield to 65 per cent of the first,

whereas the reduction in yield with a complete fertilizer either with or without lime

fell to 36 per cent of the original yield which was produced with the fertilizer. In

fact, the second crop in the baskets to which fertilizer had been originally applied

was very slightly greater than was the second crop on the untreated soil, which
shows that the effect of the commercial fertilizer wTas practically exhausted by the

first crop. It is also worthy of mention in this connection that it is impossible even

by repeating the fertilizer to secure as large a yield in the second or the third crop

as was originally secured with the treatment in the first crop."

The increase of stock raising as well as the larger use of leguminous plants for

green manuring are recommended as practical means of increasing the productive-

ness of this class of soils.

Manurial requirements of the Portsmouth sandy loam of the Darlington
area, South Carolina, F. D. Gardner and F. E. Bonstekl (U. S. Dept. Agr., Bur.

Soils ( 'ire. 17, pp. 10).—The character and previous treatment of the soils of a repre-

sentative plantation in this area are described and experiments with a sample of the

soil by the wire-basket method to test the effect of different systems of manuring on
the growth of wheat are reported. The fertilizing material used included cowpeas
and lime alone and in combination, barnyard manure with and without addition of

lime, and sodium nitrate, potassium sulphate, and acid phosphate in various combi-

nations with one another and with lime.

The results show "that this soil, although thoroughly cultivated, well supplied

with commercial fertilizers, and subject to a systematic rotation of crops, in which
cowpeas are frequently growm, has responded in a marked degree to many of the

manurial treatments. Cowpeas have produced decidedly the largest increase in

growth, applications of 2h tons and 5 tons giving increases of 57 and 104 per cent,

respectively, and by supplementing this treatment with small amounts of lime, the

gain has been increased to 99 and 138 per cent."

Lime alone produced very marked results, and when used in combination increased

the effect not only of cowpeas, but of a complete commercial fertilizer consisting of
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200 lbs. per acre each of sodium nitrate, potassium sulphate, and acid phosphate.

The smaller applications of lime i 1,000 lbs. per acre) gave a slightly larger increase

than applications of 2,000 lbs. per acre. The lime produced aearly twice as much
gain when used with a complete fertilizer as when used alone

"Barnyard manure has given a considerable increase, but from the economical

standpoint is not equal to cowpeas and lime, and, furthermore, its use is restricted

for want of supply."

To tesl the residual effects of the various treatments a number of the baskets were

replanted without further addition of fertilizing materials. The mosl striking feature

of the results was "the marked reduction in the growth of the second crop, which is

frequently less than half what it was in the firsl instance. The relative growth as

affected by the treatments ia essentially the same in both crops, hut there has been

a marked reduction regardless of the treatment. In only two out of eighl Instances

has the residual effect been sufficient to exceed or equal the original irrowth on the

untreated soil."

It is stated that the results obtained in these experiment- "seem to be thorough ly

in accord with the observations that have been made in the Held and with the experi-

ence of the planters in Darlington ( lounty."

Liming: soils (J////. Rpts. r»l. Agr. Del, n. ser., 8-4 (1908-4), pp. 123-128).—A
general discussion of this subject, based largely on the work of the Rhode [sland Sta-

tion, as summarized in Farmers' bulletin 77 of this Department. Attention is called

to the advantages of the method somewhat recently introduced of applying finely

ground, freshly burned lime before it has been slaked to the soil by means of a grain

drill.

On the action of the water-soluble mineral constituents of plant residues

on the soil, S. Kkawkow (Jour. Landw., 53 (1905), No. •
•'. /</<. ?79-288).—Analyses

of water extracts of fine-ground oak leaves before and after passing through a marly

soil showed that sulphuric acid, potash, magnesia, and phosphoric acid were freely

dissolved from the leaves, the lime and silica in only small amounts, iron oxid in

moderate amounts.

The soil absorbed from the leaf extract large amounts of the potash (58 per cent),

phosphoric acid (69 per cent), magnesia (38 per cent), and organic substances. The

latter, however, were removed by repeated washing. Silica, manganese oxid, soda,

and iron oxid were not absorbed by the soil. Considerable amounts of lime and

sulphuric acid were removed from the soil by the leaf extract, due to exchange of

bases and the action of organic acids.

Soil inoculation.—Tubercle-forming- bacteria of legumes, L. L. Lewis, J. F.

Nicholson, et al. (Oklahoma Sta. Bid. 68, pp. 80, figs. 8).—The investigations here

recorded included a series of pot experiments with sterilized soil to study (] ) effect of

cultivation and composition of media on the activity of the germ from the alfalfa

plant; (2) nature of the organisms from the cowpea and the soy bean, and of a com-

mercial culture; (3) cross inoculation, or the inoculation of one plant with cultures

ohtained from another; (4) normal distribution of the tubercle-forming bacteria of the

legumes in the United States; (5) ability of the tubercle-forming bacteria to increase

the nitrogen content of culture media in which they are grown; ( t>
) methods of send-

ing out cultures; (7) cultural characters of the tubercle-forming bacteria of the

legumes.

Methods of determining nitrogen in the cultures and the results ohtained in a series

of analyses are also given, as well as the cultural characteristics of the tubercle-

forming bacterium (Pseudomowix radicicola) of legumes. The results obtained are

believed to justify the following conclusions:

"(1) Soil inoculation with cultures of the tubercle-forming bacteria is practicable

only when other conditions are favorable for plant growth.

20408—No. 7—06 3
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"(2) It is possible to grow these bacteria for at least thirty to thirty-five genera-

tions on special media without materially lessening their activity.

"(3) Some cultures examined in the laboratory purporting to be cultures from the

alfalfa plant do not contain the germ from the alfalfa plant at all, but are cultures

of a soil organism resembling the germ from alfalfa in some particulars.

"(4) The tubercle-forming bacteria of the legumes are easily destroyed by light,

consequently inoculated seed should be kept in the dark until used.

"(5J Since some of the ordinary soil bacteria form colonies very similar to those of

the tubercle-forming bacteria and also resemble them to a certain extent in being

vacuolated, every culture, from which subcultures are to be made for distribution,

should be tested in pot experiments."

Soil inoculation, L. L. Lewis, J. F. Nicholson, et al. (Oklahoma Sta. Bui. 68,

popular ed., pp. 9, fig. 1) .—This is a popular summary of the bulletin noted above.

The quality of commercial cultures for legumes, H. A. Harding and M. J.

Prucha (New York State Sta. Bui. 270, pp. 345-385).—This bulletin gives the results

of bacteriological examinations in the laboratory of the New York State Station, and

in four other laboratories in different parts of the country, of 18 packages of the inoc-

ulating material for legumes formerly distributed in a dried condition upon cotton

by this Department and put on the market by commercial concerns.

The examinations made it very evident that the packages were worthless for prac-

tical purposes, substantially identical results upon 6 of the packages being obtained

in the 5 separate laboratories. "It was shown that the failure of these cultures was

inherent in the method of their preparation rather than in any knavery of their pro-

ducers. While these results will explain the many failures from the use of cotton

cultures, they should not be understood as being opposed to the idea of treating the

seed of legumes with living bacteria."

Commercial cultures for legumes not reliable, F. H. Hall, H. A. Harding,

and M. J. Prucha (Neir York State Sta. Bui. 270, popular ed., pp. 10, fig. 1).—A pop-

ular summary of the above bulletin.

Soil bacteria, A. A. Brown (Jour. Dipt. Agr. Victoria, 3 (1905), No. 6, pp. 426-

437, figs. 3).—A general discussion of this subject, based largely upon Conn's treatises

(E. S. R., 13, p. 623; 15, p. 74).

The micro-organisms of the soil, M. E. Kayser (Ann. Sci. Agron., 2. ser., 10

(1905), I, No. 3, pp. 432-449).—This is a review of investigations relating to nitrifi-

cation, denitrification, and fixation of nitrogen (symbiotic and nonsymbiotic).

The nitrogen feeding of agricultural plants, Wein (Chem. Ztg., 29 (1905), No.

80, pp. 1066, 1067).—This is an abstract of a report before the section of agricultural

chemistry of the Society of German Naturalists and Physicians at the meeting at

Meran, September 24-30, 1905.

The report discussed methods of conducting field experiments with fertilizers and
of interpreting the results. Summarizing the results obtained in comparative tests

of nitrate of soda, ammonium sulphate, and lime nitrogen on field, garden, and
forcing crops, the following conclusions are drawn:

( 1 ) Lime nitrogen is as a rule not suited to top-dressing, but should be plowed in

to a moderate depth when applied. (2) With field crops lime nitrogen is only from

75 to 90 per cent as effective as nitrate of soda; with garden crops it is as effective

as nitrate of soda. (3) Sulphate of ammonia is as a rule as effective as nitrate of

soda except in case of small fruits, on which it is less effective than either nitrate of

soda or lime nitrogen. (4 ) This lower effectiveness is not believed to be due to evapo-

ration of ammonia, since lime nitrogen suffers a greater loss in this respect than

ammonium sulphate. The lower efficiency of the ammonium sulphate is believed

to be due to the injurious effect of the sulphuric acid of the salt. (5) The liberal

use of complete fertilizers affords a protection against frost and freezing, although
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there is no evidence of any specific | >ower < >f protection against frosl possessed by
potash fertilizers or nitrate of soda per se. (6) Forcing crops are in their early stages

of growth sensitive t<> lime nitrogen. 7 I m mooi Boils which contain as much as 7

per cent of free humic acids the use of lime nitrogen results in transformations which
hinder the utilization of the nitrogen during the firsl season, followed by an increased

action the se< ond season. Moor soils which contain considerable amounts ol calcium

carbonate utilize the nitrogen ol lime nitrogen normally the firel - Lime
nitrogen is not suited to the manuring of grass lands.

Theneporl also refers to experiments carried on in cooperation with Biltnej in

which inoculation of soy Leans on moor soils prevented normal development.

On the loss of nitrogen in liquid manure and its prevention by means of

superphosphate, II. P>.i.">k\- A ndersen (Tidsskr. Landbkonom., 1905, No. 8, pp. 160

168).—The loss of nitrogen during storage can be largely avoided by the use of well-

closed cisterns. The losses due to volatilizati* f ammonia compounds when the

liquid is spread can not, however, be wholly overcome, and vary with the character

of the soil, temperature, subsequenl rainfall, etc.

Laboratory experiments conducted by the author showed thai the Ipss of nitrogen

may be considerably decreased through the addition of 2 percent superphosphate,

but that double this quantity is required in order to entirely prevent a loss of ammo-
nia. The losses sustained after addition of varying amounts of superphosphate were

determined by the author.— f. w. WOLL.

Nitrates and nitrites as fertilizers, T. Schloesing, Jr. {Compt. Rend. Acad.

Sci. [Paris], 141 (1905), No. 20, pp. ; ,'•-, 746).— Attention is called to recent develop-

ment in method- of preparing nitric acid from the nitrogen of the air by means ol

electricity and especially to the process of Birkeland and Eyde, which promia - to

be of some commercial importance' and to be able to furnish considerable quantities

of calcium nitrate to replace the rapidly disappearing deposits of nitrate of soda.

The calcium nitrate prepared by the process referred to contains about 13 per cent

of nitrogen, a part of it being in the form of nitrite. The fertilizing value of this

material was compared with that of nitrate of soda and of a mixture of sodium
nitrite and calcium nitrite in pot experiments with corn. The results show that the

different applications were about equally effective in increasing the yield of corn.

On the use of leucite as a fertilizer, E. Monaco (Staz. Sper. Agr. Ital., 87

(1904), Xo. U-12, pp. 1081-1034; abs. in Cenibl. Agr. Chem., 84 (1905), No. 10, p.

714).— Analysis of the material experimented with showed L.08 percent of lime, 7.94

per cent of sodium, and 5.06 per cent of potash. When treated with ammonium
nitrate, gypsum, peat, carbonated water, and spring water considerable amount- of

these constituents were rendered soluble, indicating that the leucite even in freshly

ground condition contains considerable amounts of assimilable plant food.

Experiments with Thomas - ammonium - phosphate lime, E. Haselhoff
{Landw. Jahrb., 14 (1905), No. 8-4, pp. 616-628, pi. t).—This material, which is

described as a mixture of Thomas Blag and ammonium sulphate mixed with siliceous

powder (KiexUguhr) and some oily substance such as petroleum to prevent the vola-

tilization of ammonia, was studied with reference to stability of the ammonia com-
pounds, and was also tested with reference to fertilizing value in pot experiments
with wheat and barley on sandy loam soils.

The material used contained 5.94 per cent of total nitrogen, 5.66 percent being

Boluble, 7.68 per cent of total phosphoric acid, and 28.9 per cent of lime. In closed

bottles the loss of nitrogen was small even after the lapse of I
\
year-, hut in an open

flask, porcelain dish, or linen bag the loss was very large within 4 weeks. The
results show the material to he a very effective fertilizer, hut its value in practice

will depend upon the price at which it can he bought.

Comparative tests of Thomas slag and agricultural phosphate, Kuhnekt
{Mitt. Dent. Landw. GeselL, JO (1905), No. 4-, pp. 884, 886).—In plat tests with rye
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the Thomas slag (16 per cent citric acid soluble in phosphoric acid
)
gave much better

results during the first year than agricultural phosphate (ground crude phosphate

containing 25 per cent total phosphoric acid).

Sources of supply and methods of manufacture of phosphates and potash

salts, E. B. Yoorhees (Jour. Franklin Inst, 160 {1905), No. 3, pp. 211-215) .—Brief

accounts are given of the various sources of supply of natural phosphates, especially

in the United States, and of the Stassfurt potash dep< >sits. The condition of the phos-

phoric acid in different kinds of phosphates and their suitability for the manufacture

of fertilizers are discussed, as well as the manufacture of refined potash salts from the

crude salts and their use in the manufacture of fertilizers.

Experiments with various potash fertilizers, E. Haselhoff (Landw. Jahrb.,

34 (1905), No. 3-4, pp. 647-664, pi. 1).—An account is given of comparative pot tests

of potassium chlorid, potassium sulphid, potassium phosphate, potassium nitrate,

kainit, and 40 per cent potash salts, applied to potatoes followed by wheat. The
potash salts were used in connection with a basal fertilizer mixture containing the

necessary amounts of nitrogen and phosphoric acid. The fertilizers were applied

only to the potato crop, their after-effect being observed on the wheat.

The data reported include yield and composition of the tubers and vines of the

potatoes and straw and grain of the wheat, the data for composition being used

especially as a basis for studying the relative rates of assimilation of potash and soda

in the different parts of the plants and with the different fertilizer combinations.

All of the potash fertilizers increased the yield of potatoes, but the results were not

conclusive as to the relative effectiveness of the different potash salts in this respect.

Two varieties of potatoes were used in the experiments, Gloria and Magnum bonum,

and the results show that the relative efficiency of the fertilizers varied with the

variety of the potato grown.

A partial substitution of potassium chlorid by sodium chlorid resulted in a small

increase in yield, but when the amount of sodium chlorid was further increased

there was a decrease in yield. There was no after-effect of the potash salts on spring

wheat in one series of experiments and but a slight after-effect was observed in a

second series. The after-effects of substitution of sodium chlorid for potassium

chlorid were the same as with the first year's crop. The amount of potash taken

up by the plants varied with the different salts. The smallest amount of potash

was taken up by potatoes from the kainit, but during the following year the wheat
assimilated the largest amount of potash on the plat which had received kainit the

previous year.

Sodium, whether applied in the form of sodium nitrate or sodium chlorid, was

taken up by both potatoes and wheat, and resulted in an increase of the sodium

content of both vines and straw and tubers and grain, the increase in case of the

grain being especially noticeable. The amount of soda assimilated varied with the

amount applied and its relation to the amount of potash present. It appears prob-

able that by -the application of sodium chlorid or potash salts containing sodium
chlorid the potash of the soil is rendered soluble and more easily assimilated by the

plants.

The availability of mixed fertilizers, W. F. Sutherst (Chem. News, 92 (1905),

No. 2395, p. 185).—The solubility in 1 per cent citric acid of the phosphoric acid

of bone and various mixtures of bone and muriate of potash, kainit, nitrate of soda,

sulphate of ammonia, and salt is reported. The results show that the availability of

the phosphoric acid was increased in some cases and decreased in others by mixing
the bone with the chemicals.

In case of bone meal containing a considerable amount of organic matter the solu-

bility of the phosphoric acid in 1 per cent citric acid was decreased by admixture
of muriate of potash, kainit, and salt. In case of bone flour containing a small

amount of organic matter the admixture of the chemicals in every case increased the
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solubility of the phosphoric acid, the increase being especially marked in the case < >i

nitrate of Boda.

Inspection and analyses of commercial fertilizers on sale in the State, \\ .

!•'. Hand est \i. [Mississippi Sta. Bui. 91, pp. 54)- This bulletin gives tables of

analyses of fertilizers inspected during the season of 1904 5, being the fourth publica-

tion of analyses of samples of fertilizers drawn during thai season.

AGRICULTURAL BOTANY.

The sensitiveness of the chlorophyll of plants tolerant and intolerant to

shade, W. Lubimbnko ( Rev. Gin. Bot., /;
I 1905), No. 901, pp.381 415, pis. 9, fig. t).-

Experiments are reported in which the author sought to establish the minimum of

lighl intensity required for carbon dioxid decomposition by a number of species of

plants.

The subjects of the experiments were Scotch pine and birch representing intolerant

species, and fir and linden as those tolerant of shade. The choice of these species

was made so that the results obtained with the evergreen trees would be comparable,

as would also those obtained with the deciduous species. These different trees were

observed under artificial conditions of light and under natural conditions of very

diffused light, strong light, and full sunlight.

For the intolerant species the average results show that the energy of carbon

assimilation increases with the intensity of light, while for the tolerant species there

is an optimum which corresponds to the angle of inclination of the leaf surface to the

sun's ray-.

Summarizing his investigations the writer concludes that the curve of photo-

synthesis may be determined from the anatomical structure of the leaf and from

specific qualities of the chloroplasts. The influence on the anatomical structure may
be seen through all degrees of illumination. Of the species studied the birch and

linden assimilated more carbon dioxid per unit of leaf weight than the pine and fir

under conditions of average illumination. The specific qualities of the chloroplasts

predominated where the illumination was very feeble or very intense. The tolerant

species, linden and fir, began assimilation with much less illumination than the

intolerant birch and pine. In the mote intense light the assimilation of the tolerant

species decreased, while for the intolerant ones it continued to increase with the

illumination.

A microscopic examination of the leaves showed that the chlorophyll grains of the

tolerant species were decidedly larger than those of the intolerant varieties. A spec-

troscopic examination of alcoholic solutions of the chlorophyll of the leaves showed

important differences, the spectra and curves of absorption being almost in direct

relation to the carbon dioxid decomposition. The author, in conclusion, says that

the terms tolerant and intolerant should he considered with reference to the carbon

dioxid decomposition of the species. The leaves of intolerant species require more

light in order to compensate for their greater respiration.

The influence of sunlight and diffused light upon the leaf development of

deciduous trees and shrubs, J. Wiesneb [SUzber. A'. Akad. Wiss. [Vienna], Math.

Naturw. Kl., US [1904), No. 8-9, pp. /H9-494).— In continuation of his photometric

investigations, the author describes experiments with Robinia pseudacacia, Amorpha
fruticosa, and Broussonetia papyrifera grown in full sunlight and in varying degrees of

diffused light, the object being to determine the minimum of light required by these

plants for the beginning of leaf development and for sustaining it throughout the

growing season.

Regeneration in roots, B. Nembc [Studien iiber die Regeneration. Berlin: Born-

traeger Bros., 1905, pp. 387, figs. ISO; rev. in Nature [London], 73 (1905), No. 1886,

pp. 170, 171).—This volume gives the results of investigations carried on to throw

some light upon the nature of the processes of regeneration, the causes that initiate
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and determine its occurrence, and the meaning of the physiological events that are

associated with it.

In the investigations the tips of growing roots, especially seedlings, were injured

in various ways by making incisions into the region about the apex, and the reac-

tions were carefully examined and compared. The work suggests a number of

important problems for future investigation, and contains an extended bibliography

of literature relating to the subject.

The absorptive capacity of roots in the light and in the dark, E. Pantanelli

(Landw. Jahrb., 34 (1905), No. 3-4, pp. 665-683).—Seedlings of various plants, includ-

ing Zea until*, were placed in the dark and also in the light to determine the influ-

ence of darkness upon the absorptive capacity of the roots.

It was found that when the seedlings were kept in the dark the roots took up

absolutely less, but relatively more, salts than water, while in the light the reverse

took place. When the stems and leaves alone were exposed to the light the roots

absorbed more water while the salt absorption was relatively decreased, but

when the roots alone were subjected to the action of light they took up more salt

than water. These resultsare regarded as indicating that the use of mineral substances

by the plant is not regulated by transpiration alone, and that the roots have the

power of changing the relation of salt to water absorption according to conditions.

The selective capacity of the living organism manifests itself in such cases.

A study of the injury to plants by fumes from industrial works, P. Sorauer

{Landw. Jahrb., 33 (1904), No. 4-5, pp. 585-664, pis. 4)-—The results are given of a

prolonged study of the effects of fumes from industrial works, especially the effects

of chlorin and hydrochloric-acid fumes, on wheat, oats, and barley.

The author describes at length the various anatomical changes observed in these

different plants wherever any departure from normal structures was noted. These

include changes due to ripening, injury, fungi, overfertilization, superabundant

water, etc., comparisons being made with injuries attributed to noxious fumes and

with the changes experimentally produced upon the plants under observation when
exposed to chlorin and hydrochloric-acid fumes.

Summarizing his observations, the author says that the injuries due to fumes differ

only in degree from those observed on similar plants not subjected to the influence

of gases. The distinction between injured and uninjured plants is a quantitative one,

and can only be determined by comparisons with similar plants grown in regions

known to be free from injurious fumes.

Pot experiments to determine the limits of endurance of different farm
crops for certain injurious substances, F. B. Guthrie and R. Helms (Agr. Gaz.

N. S. Wales, 16 (1905), No. 9, pp. 853-860).—Pots were rilled with a rich garden loam

mixed with a nearly equal quantity of light sand and fertilized with 10 gm. of super-

phosphate. To these pots were added different quantities of sodium chlorid,

sodium carbonate, sodium chlorate, and arsenious acid, and the effect on the germ-

ination and growth of barley and rye was observed. The results obtained are shown
in the following table:

Effect of different percentages of injurious substances in the soil on the germination and
growth of barley and rye.
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The germination of barley was unaffected by 0.6 per cenl of arsenious acid in the

Boil, while its growth was prevented bj a much smaller quantity. The results also

showed thai it required more than 0.4 per cent of this substance in the soil to affect

the germination of rye.

Albinism in the plant kingdom, E. Pantanelli
I
Ztachr. Pflanzi nkrank., 15

I
1906 I,

No. 1, pp. .' .'/ 1. A study was made of albinism in plants, as distinguished from

chlorosis, blanching, etc. The wide distribution of albino forms of foliage is com-

mented upon and numerous examples an- cited. The anatomical changes associated

with this abnormal growth arc described, and the various theories regarding the cause

Of albinism arc reviewed.

The author believes that albinism is a constitutional disease of the plant, which is

not infectious and which is due in the first place to a large accumulation of oxidizing

enzyms. It is believed probable that the firsl accumulation takes place in the stems

or roots of the plant, and, so far as the author's investigations go, this is not trans-

mitted through the seed. The oxydases arc distributed through definite channels to

the leaves, where the chloroplasts are more or less changed and the protoplasm

becomes affected, a^ is -how n by its peculiar physical properties.

Chemical investigations show that the protoplasm and its plastids are destroyed

through the great abundance of destructive enzyms. Associated with the changed

condition of the chlorophyll and the cell plasma, growth is checked. The methods

of dissemination and control are to be subjects of further investigation.

The effect of low temperatures on moist seeds, J. A i> \m>
| Sci. Proc. Roy. Dub-

lin Soe., n. ser., 11 (1905), No. /, pp.6).—Seeds of peas, barley, flax, Swedish turnips,

red clover, meadow fescne, and timothy were inclosed in a cloth and buried in moist

soil for 3 days, in order that they might absorb water slowly.

These moist seeds were then divided into different lots, one of which was cooled

by evaporating ether ami then immersed in liquid air for 23^ hours: a second lot

was immersed in liquid air for 24 hours without any preliminary cooling, and a third

was inclosed in a small corked bottle and placed in liquid air for <> hours. A fourth

lot, which had not been moistened, was used for comparison.

The seeds of the tirst and third lots were practically destroyed, with the exception

of the timothy. The lot of dry seeds and those not subjected to cooling germinated

about normally. In the case of the timothy seeds the author states that they did

not absorb water to any appreciable extent, and their prolonged vitality was probably

due to this fact.

In discussing the phenomena related to the action of low temperatures on sen Is,

the author states that the injury was probably due to the withdrawal of water from

the cells of the seed and its freezing in the intercellular spaces. Wheneverthe seeds

contained less than L2 per cent of moisture the subjection to liquid air did not seem

to be detrimental.

While experiments on dry seeds, spores, etc.. seem to -how that then' is no fatal

minimum temperature for dry protoplasm, the author thinks that it is fair to assume

that there is a fatal minimum temperature for moist protoplasm and that this mini-

mum is above the temperature of liquid air.

The action of liquid air on the life of seeds, 1\ Bbcquerel ( Compt. !!>!>•/.

Acad. Sci. [Paris], 140 {1905), No. 25, i>j>. 1652-1654).—The author repeated the

experiments of a number of investigators on the effect of intense cold on the life of

seed, experimenting with seeds of castor bean, pine, squash, buckwheat, corn, wheat,

oats, beans, lupines, peas, vetches, alfalfa, and radish.

Different lots were placed under varying conditions in liquid air, where they were

kept for 130 hours at temperatures varying from —185 to — 192° C. At the expiration

of this time their viability was tested, and the results show that the resistance of

seed to low temperatures depends on the amount of water and gas present in their
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tissues. If there is sufficient water and gas present the cold disorganizes the proto-

plasm and nucleus, making germination impossible, but if the protoplasm by drying

has reached its maximum concentration and at the same time its minimum activity,

the action of low temperatures is not injurious to the seed, which still retain their

germinating power.

FIELD CROPS.

Cooperative fertilizer experiments, 1904, P. Bolin (K. Landtbr. Akad. Handl.

ocJi Tidskr., 44 (1905), Bihang, pp. 117).—Cooperative fertilizer experiments con-

ducted under the direction of the Royal Academy of Sweden at a large number of

farms in different parts of the country are reported. In all, 280 experiments, com-

prising 149 with small grains, 90 with root crops, 36 with meadows, and 5 with win-

ter grains, and aggregating 7,100 plats, were made. Earlier work in this line has

been previously noted (E. S. R., 15, p. 569).

Experiments with oats on clay soils showed that the largest and most economical

returns were obtained from the use of 178 lbs. of nitrate of soda, 267 lbs. of super-

phosphate, and 89 lbs. of 37 per cent potash salt per acre. As in the previous year,

nitrate of soda was most effective, every 100 lbs. of this fertilizer giving an average

increase of 300 lbs. of grain and a corresponding weight of straw. Superphosphate

was of appreciable effect when applied in connection with nitrate of soda, while pot-

ash did not generally prove profitable either on clay or sandy soils. General experi-

ence teaches that oats are relatively little affected by potash fertilization. On humus
and moor soils applications of 89 lbs. of nitrate of soda, alone or with 178 lbs. of

superphosphate, per acre gave more satisfactory financial returns, but the highest

yields were obtained where the complete application mentioned above was used.

Barley on sandy or peaty soils readily responded to the use of potash.

The results also indicated that on rather heavy soils the nitrate of soda is better

applied all at one time before sowing, even when as much as 178 lbs. per acre is used.

The smaller application, 89 lbs. per acre, produced especially favorable results when
used in this way as compared with its use as a top-dressing. On the lighter soils,

however, a top-dressing of 89 lbs. per acre was completely utilized by the crop. The
results again indicated that a top-dressing with nitrate of soda has a tendency to

increase the yield of straw rather than that of grain as compared with applications

of like amounts before sowing.

The average results for 2 years showed that 267 lbs. of nitrate of soda (half applied

as a top-dressing), 267 lbs. of superphosphate, and 356 lbs. of potash salt per acre

produced the heaviest yields of potatoes on sandy soils. As observed in previous

experiments, the starch content stood in inverse ratio to the yield, but the largest

total yield of starch per acre was obtained on the fertilized plats. The results indi-

cated that in general potatoes grown for factory purposes are more profitable when a

medium application of fertilizers is used than when heavy applications are given for

the production of a maximum crop.

Mangels grown on humus soils responded most readily to phosphatic fertilizers.

The heaviest yields were obtained from the use of 89 lbs. of nitrate of soda, 356 lbs.

of superphosphate, and 267 lbs. of potash salt per acre.

On meadows where grasses predominated, especially on soils low in nitrogen, the

most economical results were generally obtained by applications of nitrate of soda,

while in fields where the stand consisted largely of clover and the soil was high

in organic compounds, phosphates and potash produced the best results.

Comparisons were made of ammonium sulphate and nitrate of soda in a series of

14 experiments with roots and small grains. The heavy applications consisted of

267 lbs. of nitrate of soda per acre for roots and 178 lbs. for grain, and the light

applications of 178 lbs. and 100 lbs. per acre for roots and grains, respectively. The
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applications of ammonium sulphate furnished the Bame quantities of nitrogen. The

yields obtained with the heavier applications were practically the same, while with

the lighter applications of sulphate of ammonia the yield of roots was only 75 per

oenl of thai w ith the nitrate of soda and of grain 67 per cent, bo thai on the whole

nitrate of soda proved the more profitable.

Experiments with oats on a clay soil 1"\\ in nitrogen indicated thai calcium

cyanamid, which decomposes in the Boil and gives off ammonia, approximates

ammonium sulphate in fertilizer value.

The average results of 9 series of experiments with oats <»n humus soils Bhowed

that superphosphate and WTborgh phosphate were aboul equal in value, while

Bteamed bone meal and raw bone meal were inferior to these 2 soluble phosphat

The kernel weighl of the grain crops was considerably higher on the fertilized plats

than on the check plats. The average weight in 31 series of experiments of L,000

of the kernels in the check tests was 45.22 gm. and for the plats receiving the

heaviest fertilization, 47.06 gm. In 20 series of barley experiments 1,000 grains on

the control plats weighed 45.01 and on the fertilized plats 16.79 gm. The Lowest

kernel weights were obtained with the heaviest application of phosphatic fertilizers,

indicating that phosphoric acid hastens the maturity of the grain and shortens the

growing period, so that a smaller amount of starch is deposited in the kernels than

when a well-balanced fertilizer is applied.

—

f. w. woll.

Report of the government agrostologist and botanist for the year ending

June 30, 1904, J. Buktt-Davy ( Transvaal Dept. Agr. Ann. Rpt. 1904, pp. 261-820,

pis. .'1. maps 5).—This report contains brief notes on the different field and forage

crops tested during the year, and a review of observations on the stock range and

native economic plants.

The author points out the wastefulness of veld burning, which is practiced all over

the Transvaal for the purpose of destroying the ticks and of providing early green

feed. A list of noxious weeds is given, and the more important species are discussed.

The effect of press drilling on grain crops in 1904-5, Falke {Beat. Landw.

Presse, 32 (1905), Xos. 74, pp. 626, 627; 75, pp. 629, 630).—Comparative and coop-

erative tests made with press drilling spring and w inter wheat, winter rye, and win-

ter barley resulted in every case in higher yields than those Obtained from ordinary

drilling, hut the increase was not uniformly large.

The press-drilled plats showed a quicker and more even growth, and stronger as

well as better developed plants in both fall and spring, than the plats drilled in the

ordinary way. Not only did press drilling increase the yield when the precipitation

was scant, but also when the rainfall was quite ample. In one test on a light soil

well provided with moisture an increase of 21.9 per cent in the yield of grain was

secured.

Farm grasses of the United States, W. .1. Spillman
I
New York: Orart<j< Judd

Co.; London: KeganPaul, Trench, Trubner&Co., Ltd., 1905, pp. XII 948, figs. 54)-—
This book is a practical treatise on the grass crop and contains directions for the

seeding and management of meadows and pastures, descriptions of the best varieties

of grasses and their distribution, discussions on grass seed and its impurities, a con-

sideration of grasses for special conditions such as wet, dry, and sandy lands and

alkali soils, ami an outline on lawn making. Notes on commercial grades of hay

and straw and rules for measuring hay in the stack are given, and the improvement

of grass is discussed.

The cause of growth in barley, YV. WiNDiBCE and K. Schonewaud [Wchnschr.

Brau., .'? (1905), X<>. /.;.• abs. in Biochem. Centbl., 4 {1905), No. lf p. 24).—It was

found that barley sterilized by means of an alcoholic solution of corrosive sublimate

germinated as readily as unsterilized barley. This work was done to test Nilson's

theory that certain acid-producing bacteria found on the hulls of barley are necessary

for germination.
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Breeding- experiments with barley, T. Ramie ( Wchnschr. Brau., 22 {1905), No.

13; abs. in Biochem. Centbl, 4 {1905), No. 1, pp. U, 25).—Experiments were made to

determine whether varieties usually grown on moist soils could be adapted to dry

soils.

In order to bring about this result it is believed necessary to reduce the water

requirements of the variety and to increase its capacity of using the natural water

supply of the soil. The selection should be made with reference to a small surface

of the plants as compared with their weight, and to a deep root system. The results

obtained show that varieties may be modified to a high degree by selection in a cer-

tain direction. The quality of the grain remained practically the same, the original

protein content and the size of the kernel being retained.

What influence has the chemical composition of the seed on the develop-

ment, quality, and productiveness of barley, and to what extent are these

characters transmitted? J. Vaxha, 0. Kyas, and J. Bukovansky {Ztschr. Landw.

Versuchsw. Oesterr.,8 {1905), No. 7, pp. 667-684).—Pot experiments were conducted

in 1904 with barleys obtained from different sources and varying in some instances

in nitrogen-free extract, but containing approximately the same percentage of pro-

tein, and in other cases varying in protein but being practically the same in nitrogen-

free extract. The kernels used for seed were all more than 2f mm. in diameter, and

the treatment of the pots was uniform in every particular throughout the experi-

ment. Each test was repeated five times. It was observed that each pot used 32

liters of water, which corresponded to 2.461 liters per plant.

The results, which are tabulated in detail, show that where there was a high con-

tent of nitrogen-free extract, a low percentage of total protein and a high percentage

of soluble protein in the seed, there was an increase in the total yield, the yield of

grain, the number and weight of the steins, and the total weight of the heads and

the grain. Where the nitrogen-free extract of the seed rose from 68.68 to 79.42 per

cent, the total yield increased 12.76 per cent and the yield of grain 14.62 per cent,

while a decrease in protein content from 15.41 to 7.17 per cent in the seed was

accompanied by a gain of 13.52 per cent in total yield and of 23.86 per cent in the

production of grain. This influence is accounted for by the action of the nitrogen-

free extract as reserve material and the usually better developed embryo in seeds

high in nitrogen-free extract. The degree of solubility of the protein is also consid-

ered a potent factor in affecting the yield.

The number of developed stems did not appear dependent upon the quantity of

nitrogen-free extract in the seed but seemed to be indirectly influenced by the con-

tent of total protein. A large quantity of nitrogen-free extract in the seed showed
a tendency to lengthen the stems, while the effect of the protein content, which
exerted a favorable influence on the stool ing of the plants, was less pronounced in

this particular. With a greater stooling capacity, resulting from a low total protein

and a high soluble protein content of the seed, a larger number of heads was pro-

duced, while the quantity of nitrogen-free extract apparently remained neutral in

this regard. The composition of the seed did not seem to affect the proportion of

hull, the composition of the endosperm, the size of the kernel, or the germination.

The authors conclude from the data obtained that nitrogen-free extract and pro-

tein content are not transmissible characters, but are controlled mainly by the quality

of the soil and the supply of plant food. A difference of 10.74 per cent in nitrogen-

free extract in the various seed samples was reduced to about 5 per cent in the barley

produced, and the seed lowest in nitrogen-free extract showed an increase of 4 per
cent while the seed highest in this constituent gave 2.29 per cent less in the product.

In protein content the seed differed by 8.24 per cent, but the crops produced differed

by only 1.69 per cent, and the crop from the seed richest in protein, with 15.41 per
cent, stood last, with only 7.86 per cent. The seed lowest in protein showed an in.

crease of 1.66 per cent under identical conditions of soil and growth with the other
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The absolute weighl of the kernel, the proportion of hull, the composition of th<

endosperm, and the percentage oi large-sized grains did no1 appear to be characters

of regular transmission. The fineness of the hull was transmitted with much greatei

regularity and greater frequency than the proportion of the hull to the grain. Th<

product from the Beed samples varying in aitrogen-free extract Bhowed a marked

reduction in mealiness, bul in the case of the Bamples differing in protein content

mealiness largely increased. In every instance excepl one the difference in the Bize

of the kernels in the Beed Bamples was greatly reduced in i he crops secured.

The vitality and viability of all the barleys from the various sources were much

increased. Only 3 days were required for their complete sprouting and a type of

Manna barley produced on a calcareous soil gave LOO per cenl in vitality and

viability when :> years old.

Varieties of barley, E. S. Beaven ( Reprinted from Jour. Fed. lasts. Brewing, 8

[1902), No. 5, pp. 548 600, ph. 7).—This paper outlines the classification of the

different types of barley and discusses the differences in their Btructure.

Experimental work with the crop, largelj with reference to its malting quality, is

reviewed and a list of varieties, together with data secured on the Warminster plats

for several year- past, is given in an appendix. Some of the work reviewed has been

previously noted I
E. S. R., 9, p. 436).

Experiments with corn, T. L. Lyon [Nebraska Sta. Bul. 91, pp. 85, figs. 14, map

1).—Cooperative tests of 14 varieties of corn were made in 6 sections of the State

varying in climatic conditions.

The results of these experiments, now in progress for .'! years, indicate that in the

eastern part of the state Reid Yellow Dent. Bogue Yellow Dent, Nebraska White

Prize, Silver .Mine, Golden Cap, Golden Yellow, Golden Row, Mammoth White Pearl,

and Calico have been must satisfactory, while in the middle portion Learning, < !alico,

and Pride of the North, and in the western portion Pride of the North and Calico

were most promising.

In studying the relation of size of ear to yield it was found that the heaviest yield-

ing varieties produced ears of medium size, the average weight per car of the 5 lead-

ing sorts being 0.705 lb., or considerably below the average weight per ear of all the

varieties. The corn raised in the central and western' part of the State produced

smaller ears than the same varieties grown in the eastern part. The number of ears

per bushel, as indicated by reports from experimenters, ranged from 93 to L32.

In growing 1, 2, 8, or 4 stalks per hill it was found that the yield per acre increased

with the thickness of planting. The average weight of ears as well as the percent-

age of good ears decreased, as did also the number of ears per LOO plants and the

number of suckers per 1(H) plants. Under favorable conditions 3 stalks per hill in

row> 41 in. apart each way gave the Largesl yield of grain, but the conclusion drawn

is that the best rate of planting varies according to the soil and season, and that there-

fore in Nebraska the rate of planting in the eastern part of the State Bhould not be

less than 3 kernels per hill, while in the western part on the western edge of the

corn belt 2 stalks per hill are believed to be better than a larger Dumber.

The size of ear showed a regular decrease as the rate of planting Increased. The

average ear from the planting containing 1 stalk per hill weighed 10.6 oz., while the

average ear of the planting with 5 stalks per hill weighed only 6,6 oz. The largest

number of good ears, amounting to 68 per cent, was obtained from the planting with

2 stalks per hill, [n 1904 the planting of 1 stalk per hill produced 1,392 lbs. of stover

per acre, the yield regularly increasing with the thickness in planting, and reaching

6,975 lbs. per acre with 5 stalks to a hill. The proportion of -rain to stover was

greatest with ."» stalks per hill, and this planting also produced the greatest total yield

in this season.

The observations made in 1904 on the number of barren stalks as affected by plant-

ing showed that per cent of the stalks planted at the rate of 1 per hill were barren,
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and this rate increased with the thickness of planting and reached 27 per cent in the

corn with 5 stalks per hill.

The tillering was influenced by the thickness of planting and the fertility of the soil.

The number of tillers ranged from 8 per 100 plants where 4 stalks were grown in

a hill, to 198 per 100 plants where only 1 stalk was grown, and on a very fertile plat

134 tillers were produced per 100 stalks, while under identical conditions on a plat of

poor soil only 61 tillers per 100 were produced. In addition to these factors, there

is an inherited tendency to tiller which was shown by the difference in the number

of tillers produced under similar conditions by seed from different ears. When the

tillers were removed from plants 20 to 25 in. high no more developed. It was also

found that under favorable conditions for growth the removal of tillers reduced the

yield.

Work on increasing the yields of corn by selection of plants brought out the

marked differences which exist between different ears. In 1903 the yield of 82 rows

planted with different ears varied from 70 to 108 bu. per acre. The 17 rows selected

from this field each yielded more than 90 bu. per acre, and 6 selected ears from each

one of them were planted in 1904. The season was not as good a corn year as 1903,

neither was the soil as good as that used the year before, but the average yield

obtained was 68.6 bu., while corn of the same variety in the same field from seed

selected in the ordinary way yielded only 62 bu. per acre.

In work on the adaptation of corn to a locality, it was found that the weight of

both stalk and ear was heavier in corn grown from seed secured from Iowa, but that

the proportion of ear to stalk was higher in acclimated corn. The leaf area in the

acclimated Nebraska corn was almost 200 sq. in. less than in the Iowa corn, but the

yield of grain was greater.

Seed corn stored in a dry seed room germinated 90 per cent, as compared wTith 70

per cent for corn taken from the crib. Experiments on the depth of planting

indicated that this should not be greater than is necessary to secure moisture for the

seed.

The influence of the size of the grain and the germ of corn upon the plant,

E. P. Walls {Maryland Sta. Bui. 106, pp. 56).—Experiments were conducted to

determine the effect of the size of the kernel as shown by its weight, and of the size

of the germ on the vigor of the plant.

Kernels of different weight wTere grown in sand containing practically no plant food

in order that a difference in their growing pow*er might be apparent. The results

indicate that the heaviest grains do not necessarily have the best germinating quali-

ties nor do they revive most quickly after moisture has been supplied succeeding a

drought. When supplied with moisture, plants from the heaviest grains attained

the greatest height, while plants from the highest bred seed held their vigor best

under drought conditions.

It was further shown that the germinating qualities of kernels containing germs of

different sizes may be equal, but that the kernels with large germs produced plants

most resistant to dry weather, and that in general as the plants grow older they are

likely to be larger, hardier, and more vigorous than those from smaller germed seed.

It is advised to bear in mind in the selection of seed corn that there is a great dif-

ference in the individuality of plants coming from kernels from different ears, and
also from kernels of the same ear; that high breeding is of more importance than

weight or size of grain, and that none but large-germed kernels should be used for

seed.

American cotton supply and its distribution for the year ending August
31, 1905, S. N. D. North et al. {Bureau of the Census [U. &] Bui 25, pp. 15,

dgms. 2).—A summary is given showing that for the year ending August 31, 1905,

the total supply of cotton was 14,455,994 bales, of which 13,318,458 bales represented

the crop of 1904; 660,881 bales, the stocks on hand September 1, 1904, at ports, in



FIELD CROPS. 659

interior towns, on plantations, in mills, and in transit, and 176,655 bales of the crop

of L905 ginned to September 1.

In addition to this supply, 124,469 bales of foreign cotton were imported. The

data with reference to the distribution -how that 8,834,929 bales were exported;

1^278,980 bales consumed by mills, about equally divided between mills in the North

and mills in the South, and thai 1,305,309 bales represented the stocks on hand

Augusl 31, 1905. The domestic consumption equaled aboul 30 percent ami the

exports about 61 per cent of the total supply for the year, Leaving a surplus of about

B per cent, including stocks in mills, at ports, in interior towns, on plantations, and

in transit.

statistical data regarding the production, commerce, and manufacture Of cotton

art- given, and the growth of cotton production and consumption in the United States

as well as the world's cotton consumption and production by countries is tabulated

and discussed.

Distribution of cotton seed in 1904, II. J. Webbeb and A. J. Pieters
| ! §

Jkpt. Agr., Bur. Plant Indus. [Oirc], Jan. 9, 1904; pp. 11, pis. 8).—The distribution

of cotton seed in 1904, together with the varieties distributed, is described, direc-

tions for cultivation and ginning and for growing pure seed of good quality are given,

and the results desired for publication are outlined.

Thirty-seventh annual report of the Flax Supply Association for the

Improvement of the Culture of Flax in Ireland (Ann. Rpt Flux Supply Assoc.

Ireland, 87 I 1904), pp. 64 + 46).—Statistics on the production, manufacture, exports,

and imports of flax for different counties are given for a series of years, including

1904.

Information concerning- flax grown on the Russian steppes, A. Herzog

[Separate from Textil u. Farb. Ztg., .' (1904), No. 40, pp. 8, figs. ..').—A microscopical

and chemical study on Russian steppe-grown tlax is reported.

The microscopical data include measurements of the bast cells and a comparison

of anatomical data with reference to this variety and Pernauer flax. The metrical

number, that is, the number of times the weight of a single dry fiber 1 km. in length

is contained in 1,000 gm., is given as follows: Russian flax 2,4H9; Pernauer flax, fiber

from the root 1,456, from the lower portion of the stem 2,198, from the middle por-

tion 3,992, and from the upper portion 7,407.

The middle portion of the Russian flax contained 5.17 per cent of lignin, as com-

pared with 2.36 per cent for Pernauer flax. It is pointed out that the woodiness of

the fiber has an unfavorable influence on its softness, elasticity, and strength. The

Russian flax was also higher in the protein content of the dry matter of the fiber.

Sets and their position in the soil as influencing the yield of potatoes,

A. Axdouard (Bui. Sta. Agron. Loire-lnf.
}
1903-4, pp. 47-60) .—Experiments made

with whole and cut tubers showed that the position of the buds on the tubers and

the position of the tubers in the soil did not influence the yield to any appreciable

extent.

The new potato, <i. Boxxier [Fermeset Chdteaux, 1 (1905), Xo. l,pp. 29,30, figs.

4).—The history of Solanum comrru rsonii is reviewed and the work carried on for the

improvement of the plant discussed. The aerial and underground tubers produced

by the plant are described and figured. The experimental work here referred to

has been previously noted ( E. S. R., 17, p. 244).

Rye and some of its uses, J. M. Jamison (Breeder's Gaz., 48 (1905), Xo. 14. pp.

S80).—A method of growing rye and clover is described.

The rye is fall sown and pastured during the winter and in the spring the land is

seeded at the rate of 1 pk. of clover seed per acre. The rye is allowed to ripen and

is then harvested by turning sheep and hogs into the field. This results in a heavy

volunteer crop mixed with the clover for fall pasture. The following season the clover
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and the ripened volunteer crop is cut for hay. The rye straw in the clover hay has

the advantage of making the stack much more capable of shedding the rain than the

pure clover.

The sugar industry, and particularly the beet-sugar industry in the United

States, P.de Vilmorin (DeVIndustrie du sucre et en particulier du sucre de betterares

Etats-Unis. Compiegne: 11. Lefebwe, 1905, pp. 16, map 1) .—A discussion of the

beet-sugar industry in the United States. The author concludes from his observa-

tions that the average yield of beets in this country is very low and the sugar con-

tent medium, except in the States where irrigation is practiced.

Sugar cane, F. S. Earle {Estac. Cent. Agron. Cuba Bui. 2, pp. 47, pis. 2, Jigs. 17).—

This bulletin is a general treatise on sugar-cane culture in Cuba, describing the various

cane soils of the island, outlining different systems of growing the crop, and report-

ing the results of several culture and fertilizer tests.

In the prevailing system of culture the cane is planted in hills about 3 ft, apart,

with a distance of 4.5 to 5 ft. between the rows. The soil is prepared and cultivated

the first season, but no further tillage is given. The Zayas system requires wider

planting, usually 9 by 12 ft., and giving continued cultivation throughout the year

with modern implements. I nder this system barnyard manure is used, but no com-

mercial fertilizers are applied, and in harvesting all canes not sufficiently mature for

cutting are allowed to remain for later ripening.

At the station the Zayas system failed to produce a maximum first crop as com-

pared with the common system and the cost of production was greater. The saving

of immature canes was also unsatisfactory. It was further found that the cane grown

by the common system ripened earlier and during November averaged about 1 per

cent more of sucrose than the cane grown by the Zayas system. By the middle of

December the 2 lots were practically identical, and by the end of February the Zayas

cane contained 1.4 per cent more sucrose.

Results obtained by cane growers at other points also show that the Zayas system

does not always give as good yields the first year as the common system. Some con-

sider this due to injury to the roots caused by the continued cultivation. In one

test the cost of soil preparation, planting, and cultivation according to this system

amounted to $527.86 per cabelleria (about 33^ acres). Cane grown on red land was

slightly better in quality than a crop from black land.

A new variety of spelt, P. H. Stoll {Dent. Landw. Presse, 32 (1905), Xo. 59, pp.

506, 507, fig. 1).—A new variety obtained by crossing Rivett Bearded wheat and Red
Tyrolean spelt, and named Stoll Early Giant, is described.

[Bibliography of tobacco] {Mo. Bee. Sci. Lit., 29 (1905), Xo. 6, pp. 186, 187).—

X

list of 25 works on the culture, history, and other matters pertaining to tobacco,

published from 1733 to 1897.

Spring vetch and winter vetch, E. Rabate (Jour. Agr. Pmt., n. ser., 10 (1905),

Xo. 36, pp. 304-306, figs. 5).—The 2 kinds of vetches are described and directions

for their culture are given. A cultural test showed that the seeds from the same pod
and the same plant are uniform in color, and it is concluded from this result that

the plants are, as a rule, self-fertilized. Directions are given for the determination

of the seed of the 2 species of vetches.

Experiments with winter wheat, C. G. Williams (Ohio Sta. Bui. 165, pp.
35-65, figs. 11).—The description of varieties grown the past 2 seasons and the com-
parative yields and other data of varieties tested from 6 to 12 years are presented in

tabular form. The yields and protein content of the different varieties for the years

1901 to 1904, inclusive, are also given in tables.

Based on the yields of grain alone, the best 10 varieties in the order of their rank
were Gypsy, Mealy, Early Ripe, Poole, Nigger, Perfection, Mediterranean, Valley,

Currell Prolific, and Dawson Golden Chaff; and based on the weight per bushel, the
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10 varieties testing highesl were Hickman, Red Wonder, Fulcaster, Gypsy, Valley,

Deitz, Currell Prolific, Perfection, Nigger, and Lebanon. Velvel Chaff, Lehigh, Sib-

ley New Golden, Red Wonder, Lebanon, New Columbia, Fultzo-Mediterranean,

Deitz, and Buda Pesth, in the order given, ranked highesl in percentage of protein.

It was observed thai a high temperature for tin' month preceding harvest quite

uniformly decreased the yield and weight per bushel, but owing to a reduced starch

content, increased the percentage oJ protein. Anything hindering the normal de-

velopment of the kernel, as plant Liseasea oi insect enemies, also increases the per-

centage of protein, bul this increase due to these various causes is not desirable

because the protein isfound more largely in the bran and other products than in the

flour. A high protein content in normally developed wheal is desirable and should

besought tin- as a variety characteristic.

Ranking the varieties on a basis of 60 points for yield, 25 for weighl per bushel,

and 15 for protein content, the following L0 Bcored highest: Gypsy, Early Ripe,

Nigger, Poole, Mealy, Currell Prolific, Valley, Eled Wonder, Democrat, and Fulcas-

ter. The first 4 of these varieties are considered as quite generally satisfactory for

the entire State. Mealy is described as doing well on rather thin upland, being

quite disappointing on rich soils and bottom lands, and giving in general a g< od

yield but having a greater tendency to shrivel than many varieties.

The results of 11 years' work indicate that on the somewhat worn lands of the

State from 8 to 10 pk. of seed wheat per acre will give hotter yields than a smaller

quantity. In normal seasons seeding September 20 to 22 has been most satisfactor) .

with seeding September 1 5 standing next. In only ;; seasons out of 13 did first grade

seed as graded by a fanning mill give larger yields than seed from which the small

and light grains had not been so removed. The removal of the shrunken, broken,

and extremely small grains is advised, for the purpose of securing a more uniform

seeding and a greater vitality to resist unfavorable seasons.

The selection of large as compared with small heads indicated that permanent

improvement must be based upon the selection of plants as a whole, and not upon

certain parts. The excellence of the plant must he due to hereditary influences

rather than environment. Methods of wheat breeding by selection are given.

The annual report of the seed control station at Orebro, 1904, J. Widen

{Orebro Kern. suit, och Frokontrollanst. Arsber. 1904, pp. 27-49).—The average results

of purity and germination tests of a list of grass ami held crop seeds are given in

tables.

HORTICULTURE.

Report of the fruit experiment stations of Ontario, 1904, L. Woolvebton

et al. {Ann. Rj>t. Fruit Expt. Stas. Ontario, 11 {1904), /'!• 144, figs. 88).—Original

descriptions and half-tone illustrations are given, in continuation of previous work

(E. S. R., 16, p. 264), of 13 varieties of apples grown in Ontario, 4 of blackberries,

4 of grapes, 14 of peaches, 9 of pears, 7 of plums, and 1 of quinces, with an account

of the work done during the year at the various experimental fruit stations and

general notes by the experimenters on the various fruits grown. In addition a list

of fruits recommended for planting in various parts of the Province of Ontario is

given, together with the papers presented at a meeting of the association.

British fruit growing, S. Pickebing
I
Nature [London], : .'

I 1905), No. t869, pp.

896,397).—A discussion of fruit culture in relation to meteorology, more especially

frosts, with some data on the blooming period of a large number of varieties of apples

in England.

It was noted at the Woburn Experimental Farm that there was an apparent con-

nection between earliness of blooming and the earliness of ripening of the fruit.

Thus, 37 early varieties were in bloom on an average, -May 4.7; 40 mid-season varie-

ties, May 6.3; and 40 late varieties, May 8.
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British fruit growing-, A. 0. Walker (Nature [London'], 72 (1905), No. 1867,

pp. 342, 343).—The author calls attention to the desirability of experiments being

made to determine the effect of locality and climate in orchard planting. Some
meteorological data are given which show the variations that occur in the same lati-

tude at various elevations and exposures.

Fruit culture in Argentina, C. P. Lounsbuey (Agr. Jour. Cape Good Hope, 27

(1905), No. 2, pp. 192-210, figs. 6, map 1).—An account of the climatic and soil con-

ditions of Argentina and the production, culture, and export of fruit.

From recent statistics it appears that there are about 200,000 acres planted with

fruit trees and 120,000 acres planted with vines. Of the different fruits grown,

exclusive of grapes, peaches constitute 40 per cent, citrus fruits 20 per cent, figs and

apples 10 per cent each, pears, quinces, and plums 5 per cent each, cherries and all

other kinds of fruits, including nuts, 5 per cent. It is thus seen that the peach is

the principal fruit of the country. Plums also do especially well, but apples and

pears are of minor importance.

Methods of marketing fruit, with descriptions of the packages used, are given,

with an account of fruit exhibitions, etc.

The fruit industry at Barbados, J. B. Bovell ( West Indian Bid., 6 (1905), No.

2, pp. 99-108).—An account of the efforts that are being made to establish a fruit

industry between Barbados and the United Kingdom.

Bananas, mangoes, avocado pears, pomelos, and golden apples have been shipped

experimentally, and the details are given of these shipments and of the prices

received for the different fruits. Bananas have been very successfully shipped

except in the hottest weather, and it -appears that when these can be delivered in

good condition in England, there is no crop at present grown in Barbados which
is likely to be so profitable.

Mangoes stand next in importance, and while some shipments arrived in splendid

condition, others have rotted. As soon as the right temperatures for these and
avocado pears can be ascertained it is thought probable that shipments of these

fruits will prove quite remunerative.

Influence of the scion on stock, A. Julie (Prog. Agr. et Vit (Ed. V Est), 26 (1905),

No. 40, pp. 391, 392).—The author grafted the variety Aramon Eupestris Ganzin

with Gamay d'Arcenant. Some time later a shoot came out 6 in. below the graft

which had leaves like the Vinifera variety with much larger and earlier fruit than

the Eupestris.

Sod-grown fruit, H. M. Stringfellow (Texas Farm and Ranch, 24 (1905), No.

33, pp. 10, 11) .—The author calls attention to the especially good keeping qualities

of peaches grown in sod orchards.

He sent peaches from Texas to Eichmond, Va., Eochester, X. Y., and Harrisburg,

Pa., where they arrived in perfect condition without refrigeration. One shipment

to Eochester, N. Y., was returned to Texas without ice. The good condition of

these peaches upon reaching Texas is shown in an illustration in Texas Farm and
Ranch, 24 (1905), No. 34, p. 10. Pears grown on sod land have also been shipped

by the author in carload lots to Chicago without refrigeration and arrived there in

perfect condition. He argues that much of the poor keeping quality of fruits is due
to cultivation of orchards.

Stringfellow tree culture, J. C. Whitten (Rural New Yorker, 64(1905), No. 2894,

p. 535).—The author reports that fruit trees root and top pruned according to the

Stringfellow method have not succeeded as well at the Missouri station as trees

planted and pruned in the ordinary manner.

Peaches have been less injured by the Stringfellow method of pruning than apples,

and where the trees pruned according to the Stringfellow method have lived over

the first summer they have invariably developed into good trees. The author notes

that some commercial growers throughout the State report excellent success in
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planting and pruning according to the Stringfellow method, and others much better

results by the usual method.

It is believed thai the method of stub-root pruning and cutting the stock back to

12 to 18 in., according to the plan advocated by Mr. Stringfellow , has been of greal

Bervice in showing that it is uot uecessarj to retain anything like the large quantity

of fibrous roots which was formerly supposed. Many large growers arc now cutting

l»a< k the roots of trees much more severely al planting time than heretofore.

Cause of the presence of abnormal quantities of starch in bruised apples,

G. Warcollier (Compt Rend. Acad. Sci. [Paris'], 141 i 1905), No. 8, pp. $05-408).—

When apples are bruised before ripening the starch in the bruised zone is not con-

certed into sugar during the ripening process. The author investigated the cause of

this and believes that he has proved it to be due to the action of tannin on the amy-
lase, which prevents this diastase fr<>in transforming the starch into fermentable sugar.

The packing- of peaches, F. Oharmei \ [Jardin, 19
I 1905), No. 446, pp. .•

ri<js. 5 ).— Illustrati.»ns showing the packages and methods of packing [.caches; in the

south and west of France and in Spain are given.

How fruit should be packed (Canad. Sort, ?8 (1905), No. 10, pp. 875-877, fig.

1).—A discussion is given of Pacific coast practice- in packing fruit and of their

application to Canadian fruit.

Cold storage for fruits and vegetables, R. Stktefei.d (Gartenflora, 54 [1905),

No. :/, pp. %81-245)>—A lecture on this subject in which the results of experimental

work in the United States and Europe are briefly reviewed and a table given show-

ing the best temperatures for Btoring a large Dumber of fruits and vegetables and the

kind of packages in which they are commonly stored in Europe.

Causes of citrus fruit decay, (i. II. Powell (Cal. Cult., .", [1905), No. 15, pp.

844, 345).—A preliminary account is given of the investigations \\ hich are being car-

ried on by the Bureau of Plant Industry of this Department in cooperation with the

fruit interests of California, for the control of losses from disease w hich occur in the

handling of California citrus fruits during transportation and marketing.

Thus far it has been found that mechanical injuries to the fruit are the principal

causes of decay. When the skin of an orange or lemon is broken blue mold finds

access to the wound and under favorable moisture and temperature conditions devel-

ops, resulting in the decay of the fruit. An examination of hundreds of boxes in

different representative orange sections of the State indicate that from 15 to 20 per

cent of all fruit is made susceptible to rot by puncturing or shaving the skin with
clippers when the fruit is picked.

A table made up from 9 representative experiments with oranges carefully handled
in comparison with clipper-cut oranges is given, which shows that in a given time in

inoi.-t air and a temperature of 70° l\ the decay of fruits free from cuts averaged about

1.5 per cent, while the decay in cut fruits averaged 36.9 per cent. A wide variation

was found in the percentage of decay of fruits picked by different pickers, the per-

centage ranging from 7 to 72 per cent. Fruits cut with long stems were also found
a source of injury, as the Btems puncture other fruits and thus permit the entrance of

disease spores. Tin- injury from this source, however, is estimated to be about 1 in

26 in comparison with the losses from clipper cutting.

With the present method of handling fruit in packing houses it is believed thai

toobably not 2 percent of the clipper-cut fruit is detected and thrown out by the

traders as it passes through the machinery. A large amountof fruit has been exam-
ined in bins and boxes already packed which showed that the clipper-cut fruit from
such bins and packed boxes ranged from 10 to .37 per cent.

The brush may be another source of injury to the fruit. Whether it injures the

nit mechanically or whether it inoculates the fruit ahead;, injured has not been

definitely determined. It has been found, however, that decay in the same lot of

20408—No. 7—06 4



664 EXPERIMENT STATION RECORD.

fruit may be raised or lowered from 10 to 30 per cent or more by closing or opening

the same brush. The brush is always full of mold spores, and if the fruit has been

clipper cut, or injured in any other way, the brush is likely to deposit disease spores

in these bruised places, which will eventually develop decay.

Experiments are under way to determine the effect of delay in cooling fruit before

shipping. The experiments thus far indicate that the orange can be placed in any

market in the country in prime condition if it is shipped quickly after picking in a

cold condition. The author is not so certain about the results where the fruit stands

in a packing house several days before packing and cooling. The results of several

shipments to New York indicate that the cut fruit can be shipped with not more

than 5 per cent of decay if the fruit is loaded in the refrigerator car quickly after the

injury has been made. If, however, the oranges are delayed several days in the

packing house it is probable that no degree of cooling that could be maintained by a

refrigerator car could wholly eliminate the trouble.

An experiment was made in which oranges were stored at a temperature of 32° F.,

immediately after picking, and after 27, 52, and 94 hours' delay, respectively. The

fruit had been inoculated with the blue mold. The record of decay made 10 days

after the storage in each case is as follows: Immediate storage, no decay; 27 hours

delay, no decay; 52 hours delay, 15.5 per cent decay; 94 hours delay, 75.5 per cent

decay.
'

' From these data and the experience in fruit storage we have no hesitation in

saying that oranges ought to be packed in the quickest possible time where they

are to be shipped in warm weather under ice."

Attention is called to the decay of fruits after they have been in cold storage. Cold

storage simply retards decay, and if the fruits have been inoculated with disease

spores it is likely they will decay after they have been removed from the cold-storage

room. The fault, however, is not with the cold storage but with* the previous condi-

tion of the fruit. The gist of this same article also appears in Pacific Rural Press (69

(1905), No. 17, pp. 260, 261).

The newer strawberries, W. J. Green and F. H. Ballou (Ohio Sta. Bui. 166,

pp. 20. )—Descriptive notes on 50 of the newer varieties of strawberries grown at the

station during the year, with a tabular account of the behavior of many of the older

sorts as well.

The authors deprecate the use of the term '

' pedigree
'

' strawberry plants, since

those thus called are not pedigreed plants at all, while really pedigreed strawberry

plants have no value above those without a pedigree. The word "pedigree" is a

misnomer when applied to strawberry plants, tends to confusion in the minds of

many, and leads to deception. In 1903 the "pedigreed" plants of 7 varieties were

compared with plants of the same varieties obtained from a reliable grower. Five

of the 7 varieties gave better yields from the common than from the so-called "pedi-

greed" plants.

The experiment was repeated in 1905 with very similar results.

Strawberry culture in Cuba, H. J. Squiers (Mo. Consular Rpts. [U. &], 1905,

No. 297, pp. 178, '179).—Notes are given on the methods of strawberry culture fol-

lowed by W. P. Ladd, an American living in Santiago de las Vegas. Chocolate land

has been found better than red land for this plant as the latter appears to be too

porous and dries out easily. From about three-fourths of an acre $1,000 worth of

strawberries were sold, giving a net profit of $597.

Small fruits, J. F. Nicholson (Oklahoma Sta. Bui. 69, pp. 20).—Popular direc-

tions based on work at the station are given for the culture of blackberries, dewber-

ries, raspberries, strawberries, gooseberries, and currants, with accounts of the dis-

eases and insects affecting these different fruits, and suggestions as to means of control.

Of all small fruits, blackberries and dewberries succeed the best. Raspberries are

not well adapted to the climate of Oklahoma, and gooseberries and currants do not

succeed.
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Small fruits and grapes, (
'. A. Kbppeb I Tennesset Sta. Bui., Vol. XVIII, N

pp. 18-21, figs. 7) .
— Popular directions are given for the culture of strawberries, rasp-

berries, blackberries, and grapes, based on the results of experimental workal the

station.

The two most frost- resistant varieties of strawberries out of 50 tested appear to be

Michel Early and ( arrie. Excelsior, Klondike, Pride of Cumberland, Clyde, 1 1 a vet-

land,' and Bubach No. 5 were all badly damaged by frost.

Especially good results have been obtained with raspberries by mulching. The

mulch as applied was L8 in. deep and by spring bad settled down to aboui I" in.

deep, and extended a fool or more on either side of the row. Raspberries thus

treated were much less injured by the cold than unmulched vines, and made over

twice the growth of the unmulched plants during the following season. The plants

mulched with held bean straw made a better growth than those mulched with lawn

rakings.

With grapes, it was noticed that the severe frost which destroyed all the new

shoots in the vineyard after they were \ to 10 in. long resulted in the production of

a large amount of "blind " shoots—that is, shoots which 1 ion- no fruit. The amount

of fruitful and blind wood on a number of \ ines of 6 varieties counted is tabulated.

Layering grafted vines; grafting cuttings by approach, F. Charmeus
I Jar-

din, 19 (1905), No. 486, pp. 120, 121, figs. />.—Layered shoots of European varieties

of grapes throw OUl roots which are not resistant to phylloxera.

The method of Petit-Roch of grafting these layers by approach on either a rooted

or nonrooted phylloxera resistant cutting is described. In the case of nonrooted

cuttings after the graft is made the lower portion of the cutting is placed in a bottle

of water. With rooted cuttings the grafl is tied with raffia and otherwise treated

like an ordinary layered vine, being well mounded up with earth.

The packing of hothouse grapes, V. Charmei \ (Jardin, l'» ( 1905 \, No. 445, pp.

260, 261, figs. 6).—The packages used for packing hothouse grapes and methods of

packing are illustrated and described.

Proceedings of the Society for Horticultural Science (Proc. Soc. /fort. Sci.,

1903-4, ]>p. 108).—This publication of the society contains the papers presented

before it at its two animal meetingsin L903 and L904, a summary of winch has been

noted elsewhere (E. S. R., 15, p. 538; 16, p. 729). In addition it contains the con-

stitution of the society, a list of members, ollicers, etc.

Okra: Its culture and uses, W. R. Beattie ( U. S. !><[><. Agr., Farmers' Bid.

pp. 16, figs. S).—The purpose of this bulletin is to encourage a more general distribu-

tion and use of okra or gumbo
| Hibiscus esculentus) by giving cultural hints, descrip-

tions of a few of the leading varieties, and directions as to cooking.

Hop sprouts as vegetables, (i.W. Roosevelt (Mo. Consular Rpts. [I'. &], 1905,

No. 297, j>. 59).—The author states that young hop sprouts ate extensively used in

Brussels as early spring vegetables. The most succulent sprout- are those taken from

the foot of the hop plant which has been covered with earth during the winter

months.

Pickles—how to make them, R, Blanche Maddock (Canad. Hort., 98 (1905),

No. 10, pp. 879-381).—Directions are given for making cucumber, mustard, ami green

tomato pickles, pickled fruits, and for keeping ripe tomatoes over winter.

Ginseng in China, F. D. Cloud (Mo. Consular Rpts. [ U. &], 1905, No. 997, pp.

135-13? ).— Brief descriptions are given of :. Borts of ginseng found in Chinese markets,

with the statement that American ginseng is liked in some Chinese cities, while in

others the Chinese do not care for it and scarcely buy it at all.

Culture of mushroom spawn from spores, J. Steinert I
Wiener lllus. QarL

'/Ay., 30 (1905), No. 7, }y>. 280-282).—The author describes a successful method

adopted by himself for growing mushroom spawn and gives the results of trials in

growing mushrooms from such spawn.
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Suggestions about seed growing, J. Jeannin, Jr. (Rural New Yorker, 64 (1905),

No. 2906, p. 725).—Suggestions are given for selecting seed of beans, corn, cucum-

bers, eggplant, lettuce, melons, squashes, peas, radishes, spinach, tomatoes, celery,

cabbage, and onions.

Culture and distillation of perfumery plants in Java, P. Serre (Agr. Prat.

Pays ChaudSj 5 (1905), No. 30, pp. 255-258).—This article deals primarily with the

distillation of Citronella from Anolropogon citratus or lemon grass.

Tea culture in Japan, Phipps (Diplo. and Cons. ifytfs. [London], ^^lsr. Ser., 1905,

No. 637, pp. 13).—A detailed account is given of Japanese methods of curing tea,

with statistics of the principal tea-producing prefectures and of the amount and

value of tea produced during the year 1903. The total yield was 55,588,030 lbs.

Cultivation of tea in the Caucasus, P. Stevens (Diplo. and Con*. Rpts.

[London], Misc. Ser., 1905, No. 628, pp. 5).—An account of the culture of tea along the

Black Sea near Batoum. The tea crop of 1903 in this region was 38,700 lbs.

Yerba-mate culture in New Germany, Paraguay, R. von Fischer (Trap*m-

pfianzer, 9 (1905), No. 9, pp. 495-505).—An account of the culture of this tea plant

in Paraguay with considerable data on cost of growing a plantation, yield, etc.

Chart of flowering trees and shrubs, F. Duncan (Country Calendar, 1 (1905),

No. 6, 2ip- 564-566).—A chart is given, showing the common and botanical name,

time of blossoming, color of blooms, soil, and culture requirements of a large number

of ornamental trees and shrubs, arranged with reference to spring, summer, and

autumn blooming. Similar data are given for trees and shrubs having brightly-col-

ored bark for winter effect and trees and shrubs for winter fruiting effects.

Tree subirrigation along streets and parks, C. Erwien ( Wiener Lllus. Gart.

Ztg., 30 (1905), No. 2, pp. 61-66, jigs. 3).— A. method of watering trees along streets

by means of subirrigation is described.

Iron pipes are laid 10 to 16 in. beneath the level of the street and 3 to 6 ft. from

the trees. "Water escapes from these through openings on the upper side. The pipes

are laid in gravel with a brick over the top to prevent the entrance of dirt. The pipes

must be so arranged that all the water can be withdrawn from them during the winter

months to prevent freezing. Illustrations are given of the appearance of trees along

streets thus watered and of other trees surface watered, which show the much greater

benefit derived from subirrigation.

The book of garden furniture, C. Thonger (London and New York: John Lane,

1903, pp. Nil-- 100, pis. 24, figs. 11).—In this popular book such subjects are con-

sidered as garden seats, summerhouses, archways and trellises, pergolas, gates, fences,

sundials and statuary, bridges, fountains, urns, vases, etc. This is Volume 22 of the

Handbooks of Practical Gardening, edited by H. Roberts.

The book of the carnation, R. P. Brotherston (London and New York: John

Lane, 1904, pp. XIJJ\~95, jrfs. 17).—This is a popular book on this subject, giving the

history of the carnation and directions for the culture of carnations in the garden, in

pots, and for exhibition. The book contains a chapter on raising new carnations by
M. R. Smith. This is Volume 23 of the series of Handbooks of Practical Gardening,

edited by H. Roberts.

Grafting the carnation on Saponaria, G. Poirault (Jardin, 19 ( 1905 ), No. 441,

p. 201).—The author grafted carnations on Saponaria for the purpose of preventing

the disease caused by Fusarium dianthi, and describes his method of work.

Two-year-old carnation plants grown in pots are used for root grafting, preferably

by the English method. Saponaria grown either in pots or out-of-doors may be used.

After the graft has been made the plants are repotted and placed under bell jars in

a hotbed, where they remain for 3 or 4 weeks, at the end of which time they are

gradually hardened off.

Plants thus grafted flowered in December. They ceased flowering in January and
February, during the resting period of the stock, and began flowering again in Feb-
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ruarv and March. The flowers of the grafted |>hmts have been as large and as

beautiful as those of carnations on their own roots. En this work observations will

be made to determine whether the immunity acquired by grafting on Saponariais

inherited in the seedlings.

All the species of phlox worth cultivating-, L. Barron (Gard. Mag. \N. )'.],

< 1905), No. -/, pp. 167-169, figs. 10). - The different species of phlox most commonly
cultivated are described and a key given for their identification. Methods of culti-

vating each of the differenl species are Included.

The incomparable Japanese lilies, \Y. Mii.i.kk
| Gard. Mag. [X. )'.

], ? \ 190

4, pp. 174-177, figs. 8).—The various species of Japanese lilies thai can be cultivated in

this country are described, cultural methods suggested, and a key '.riven for their

identification.

A planting- chart of bulbs and perennials, K. Cameron Country Calendar, l

(1905), No. 6, pp. 562, 568).—A chart is given showing in tabular form the common
and botanical names, color of bloom, Boil, and cultural requirements of bulbs and of

herbaceous perennials blooming at differenl periods of the season from May to

October.

Experimental researches on the seed of orchids, A. Maumene (Jardin, 19

(1905), No. 488, pp. 156, 157, figs, -/»•—This is largely a review of the work of X.

Bernard, who showed that the presence of endophytous fungi in the embryo of the

seed of orchids is an essential condition to their germination.

The hybridization of Odontoglossum, L. Duval (Jardin, 19 (1905), No. 448,

pp. ?88, 289).—Methods of hybridization are described and some results secured

noted.

FORESTRY.

Influence of the origin of seed on the character of forest growth, A. Englee
(Mitt. Schweiz. Centralanst. Forstt. Versuchsw.,8 (1905), No. ?,pp. TV 81-286, pis. IS,

dgms. 2).—Different kind* of forest seeds were gathered in localities of varying alti-

tudes above sea level, and studied as regards weight, ability to germinate, and char-

acter of seedlings produced. The details are given in extended tables and discussed

at length.

Some of the more important conclusions relative to the different kinds of seed are

as follows: The weight of spruce seeds and their ability to germinate decrease in

general with the height above sea level at which they are harvested. There is no
decided influence, however, up to L,200 to 1.400 meters. Seed- from high moun-
tainous districts do not germinate with as great energy as see. 1 from lowland- and

lose their ability to germinate sooner.

The growth characteristics of highland and lowland Bprnce are inherited by the

seedlings, even when grown under different climatic conditions. Spruce grown from

lowland seed decreases in height growth with the distance above sea Level and at a

more rapid rate than spruce grown from highland seed. Bigh Alpine spruce is char-

acterized by a relatively large root development as compared with lowland spruce.

Seed from green cone.- produces the same kind of seedlings as seed from red cones

grown in the same locality. Large seed produces larger, heavier seedlings than

small <d'i\.

Seed from Alpine regions when grown in low lam Is produce trees which start into

growth earlier in the spring, do Dot irrow so bigh, and stop growing earlier each

season than trees grown from lowland seed. Seedling spruces from highland - 1

are characterized by closer and shorter needles than those of low land Beedlings. The
structure of the needles to prevent drying out is also better. They suffer less in high

situations from early frosts, from destruction of the chlorophyll by too strong insola-

tion, and from breaking down by snow.
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For restocking mountainous regions with spruce seedlings no seed grown at an

altitude of 1,500 to 1,800 meters above sea level should be used. Seeds from ill-

formed trees produce as good seedlings as from well-formed trees. Seeds from an

especially bushj spruce produced seedlings, 67 per cent of which were like the

i Mother tree.

In experiments with silver fir (Abies pectinata) all seed gathered at 1,300 to 1,400

meters above sea level proved of like character as regards weight, ability to

germinate, etc.

Experiments with European larch (Larix eurcpsea) showed, as with spruce, that

two climatic races can be distinguished in Alpine districts. Up to 1,700 meters above

sea level a quick growing kind obtains, while above this height a much slower

growing variety is found, and these characteristics are inherited by the seedlings.

Seed gathered up to about 1,700 meters possesses like weight and ability to germinate.

Seed gathered in very high districts possesses less ability to germinate. Seed selected

from trees stunted because of unsuitable soil conditions may transmit these charac-

teristics. Therefore, in practice, only seed from well-formed trees should be

gathered.

With the sycamore maple {Acer pseudoplatanus) also the best results are secured

by planting the seed harvested in the same or like locality as regards altitude and

climate.

On the whole the experiments indicate very clearly that in forestry practice the

best seeds are those which are grown in the locality where they are to be planted.

A working- plan for forest lands in Berkeley County, South. Carolina, C. S.

Chapman (U. S. Dept. Agr., Bur. Forestry Bui. 56, pp. 62t pis. 4, mop 1)-—Part 1 of

this bulletin contains a general description of a tract of 44,943 acres of timber land

owned by the E. P. Burton Lumber Company, with volume and yield tables, and a

general account of lumbering, marketing, and transportation and grazing. Sylvical

descriptions are also given of the most important trees, including loblolly pine, short-

leaf pine, cypress, red and black gum, etc.

Part 2 discusses the management of this tract on the basis of these data. The inves-

tigations led to the conclusion that the prevailing species (loblolly pine), method of

logging, and the location of the tract are all adapted to make the pine lands perma-

nently valuable, if treated in such way as to insure future crops of timber. A work-

ing plan prepared with this end in view is given.

Reafforestation in the Deccan and other dry districts, H. F. Arbuthxot
{Indian Forester, 31 {1905), No. 4, pp. 205-207).—The average rainfall of the district

under discussion is under 20 in. annually, all of which falls between the second week
of June and the middle or end of October. During the 7 months in which no rain

falls trees planted in the ordinary way must be watered.

The author states that the ryots have developed a system of planting without irri-

gation which is very successful. They make ridges 2 ft. high by scraping up the

surface of the soil. On the top of these ridges Xeem {Melia azadirachta) hedges are

planted. In 1 hedge 2 years old saplings were 7 to 8 ft. high and 8 to 19 in. in girth.

The author planted Acha {Hardwiclda binata ) seed in the same manner and found
that it made a much more satisfactory growth than when planted in an 18 in. cube
pit and regularly watered from July 1.

The seasons and growth, Heck {Forstw. CentbL, 27 (1905), Xo. 6, pp. 293-300).—
Some data are given on the growth of beech and ash during different periods of the

year, and also on the relation of temperature and rainfall to growth during the
different months.

In 1904, 57.6 per cent of the growth of ash was made by May, 32.9 per cent during
June, and 9.5 per cent during July and the remainder of the summer and autumn
months. With beech about 40 per cent of the growth was completed by June 1, 40
per cent more during June, and 20 per cent during the remainder of the year.
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Annual rings of tree growth, E. I. Bogi e Mo. Weather Rev., . No. 6,

jj/i. /.<", ?51 1.—The author reports an Investigation of the seasonal and annual rapidity

of growth of trees al Stillwater, Okla., between October 1 , L 898, and September, 1901.

Twenty-seven trees were under observation during the entire time. Among them
were maples and various fruil trees, such as the plum, peach, cherry, apple, quince,

pear, Russian mulberry, and apricot. The increase in girth is shown in tabular form,

together with the rainfall by months, from which it appears thai the month of

maximum rainfall was also the month of maximum growth. It is concluded that in

genera] there is a direct relation between precipitation and tree growth.

The use of commercial fertilizers in forestry, I". Giersberg Forstw. Centbl.,

Yi {1905), No. 1, pp. 81 W . An account of forestry experiments in Belgium with

commercial fertilizers, a more « It 'tailed record of which is to appear later in pamphlet

form. < m poor Boils the use of fertilizers has 1mm mi found especially helpful. A num-

ber of examples are cited, one of which will serve to sho^ the general trend of all.

A forest an-a in L893 was fertilized with 2,000 kg. of Thomas slag and 1,000 kg. of

kainit per hectare and planted. Nine years later the trees in this area had an aver-

age height of 3.1 meters, while in an area alongside which had been 10 years planted

the average height was bul L.8 meters. The results of fertilizer experiments

throughout Belgium the past L5 years have thoroughly established the use of com-

mercial fertilizers in forestry work, results being obtained in 20 years with fertilizers

which are hardly obtained in 30 years without their use.

Besides the more rapid growth of the trees on the fertilized area- they appear

much less subject to attacks from insects and diseases than trees not fertilized, and in

transplanting, even in unfavorable weather, they are much more likely to live.

Report of the conservator of forests, (
'. E. Legai

I
Transvaal Dept. Agr. Ann.

Rpt. 1904, pp. 821-844, pi- 1)-—An outline is given of the work of the year, including

an account of the government nurseries in different Localities, timber imported into

the Transvaal, seed distribution, etc.

The natural evergreen forest of the Transvaal does not exceed in area 150,000

acres. All but the most inaccessible portions of this forest has been heavily worked

in past years. A list is given of the species actually found in the indigenous forests

up to date.

A sylvicultural study of larch, A. Cieslab {Separatefrom Zentbl. Gesam. Forstw.,

30 (1904) , Xo. 1, pp.27).—An account of the natural geographical distribution of the

Alpine and Siberian larches, of the larch canker, and of the culture of larch in mixed
forests.

As showing the injurious effect of shade on the devolopment of larch seedlings,

the author notes an experiment in which seedlings of larch, spruce, and black and

white pine were grown under lath shade and without shade. Counting the volume

growth of the larch seedlings in the open LOO, the growth of the spruce under shade

was •">4, black pine L'7, white pine 19, and larch 13. When spruce and Larch are

grown together the Bpruce develops slowly for a number of years, while the larch

shoots up rapidly. So long as the Larch is dominant the two thrive together, but in

from 20 to 40 years, when the spruce overtakes the Larch, the latter Boon succumbs.

Much better results are obtained as regards Larch when it is grown with white

pine, since the white pine does uot become dominant until the larch has reached

merchantable size. The Larch also does well with red beech.

Treatment of Scotch pine in the vicinity of Paris, L. PabdI Rev. Eaux el

Forest, 44 I 1905), Nos. 5, pp. 129-148; ff, pp. 161-178). A discussion of the common
method of growing Scotch pine

I
Pinus sylvestris) in the region about Paris.

Fifty to 60 year rotations are advocated for this tree around Paris instead of Longer

periods. Artificial regeneration is perhaps more satisfactory, on the whole, than

natural restocking. Seed from trees 50 years old was found as valuable as seed from

trees 85 years old from the standpoint of percentage of germination.
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Note on the germination of teak and other seeds, R. S. Pearson (Indian

Forester, 31 (1905), No. 3, pp. 168-171).—Of several different methods tested for the

germination of teak seeds the most successful was that in which the seed was strati-

fied about 1 in. thick in a pit 10 ft. square and 18 in. to 2 ft. deep, with alternate

layers of earth of the same thickness.

After the pit was thus filled level with the ground it was flooded with water every

other day 5 times. The whole mass was then thoroughly mixed and again watered,

on alternate days until the seed showed signs of germination. Suggestions are given

for germinating the seeds of a number of other Indian trees.

Girdling- of miscellaneous trees in sal forests, F. F. R. Channer (Indian

Forester, 31 (1905), No. 7, pp. 376-378).—Of 27 species of trees girdled, it was found that

12 do not die when girdled, 5 die when well girdled, while further information is

required before stating positively whether the remainder do or do not die as a result

of girdling.

Some facts about g-utta-percha, A. M. B. Murdock (Indian Forester, 31 (1905);

No. 6, pp. 309-320, pis. 4).—An account of the species and distribution of gutta-

percha in the Federated Malay States, measures observed for the protection of the

tree, methods of extracting latex, manufacture, adulteration, and the properties of

gutta-percha.

Coag,ulation of the latex of Ficus elastica, E. S. Carr (Indian Forester, 31 (1905),

No. 6, pp. 335-337).—The methods observed in tapping Ficus elastica and preparing

the rubber therefrom in the government plantations of Charduar and Kulsi, in Assam,

are noted.

In tapping, the cuts are made at nearly right angles to the line of growth of the

stem, aerial root, or branch at about 1.5 ft. apart around half of the portion tapped.

The cut is made only to the cambium layer. The overflow from the cuts is allowed

to fall on mats made of thin strips of bamboo woven together. This drip rubber

forms a kind of a skin over the mat and has a whitish appearance, whereas that

which remains in the cuts has a reddish-brown color. The former, after drying, brings

a slightly lower price in the market than that collected in the cuts.

DISEASES OF PLANTS.

The fourteenth annual report of the special committee for plant protec-

tion, 1904, P. Sorauer, L. Reh, et al. (Arb. Deut. Landw. Gesell., 1905, No. 107,

pp. LX-\-294).—A report is given of the observations of the different members of

the special committee on the investigation of plant diseases and plant protection, the

notes being arranged topically according to host plants.

The principal groupings are diseases of cereals, beets, potatoes, leguminous plants,

vegetables, and fruit trees, and vine diseases. In addition to descriptions of the

fungi attacking these different plants, notes are given on insect enemies. In conclu-

sion, a summary is given of the more practical methods for combating these fungus

and insect pests.

Disease resistance of potatoes, L. R. Jones ( U. S. Dept. Agr., Bur. Plant Indus.

Bid. 87, pp. 39).—On account of the increased interest in the possibility of disease

resistance on the part of varieties of potatoes, the author was commissioned to inquire

into the subject both in this country and in Europe.

The bulletin aims to present in a concise form what is known about disease resistance

of potatoes. For the most part plant breeding with potatoes has been for resistance

to the late blight, and this will continue to be the principal problem for some time,

but there is promise of success in securing new varieties resistant to scab, dry-rot,

bacterial blight, and other diseases. The author states that apparently scab diseases

of tubers in Europe differ from those in this country, and certain varieties are known
to be more resistant than others.
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A potato disease known as blackleg, of bacterial origin, is prevalent in Europe, bul

is not as yet know n to occur in this country, and while varietal resistance to this dis-

ease is not hilly established, it seems thai certain thick-skinned varieties rich in starch

are more resistanl than the thin-skinned ones with a low starch content.

The late blight, or rot, due to Phytopkthora infestans occurs more commonly in

Europe than iii America, and the principal investigations have been on the resistance

to this disease. It seems from the information al hand that disease resistance is :i

relative characteristic, qo variety being wholly proof againsl the blight or rot. It

seems t«. be related to the general vegetative vigor of the plant, and in some instances

resistance may be acquired by originating new varieties, hut all seedlings will not

show superior disease resistance.

It is believed that some of the wild specie- of tuber-bearing Solanums offer promise

for hybridization, hut as yet qo practical results have been secured. The possibility

of disease resistance being established by selection has not been proved, and it is

said that early varieties may escape the disease by maturing before it becomes epi-

demic, hut when similarly exposed they are as a <-las< less resistanl than late varieties.

The source from which ^n^l tubers is obtained is -aid to be a matter of importance,

northern-grown seed giving plants of superior resistance in Europe, and possibly

tubers are better for seed purposes if they are dug before they reach full maturity.

High fertilization, especially with nitrogenous manures, lower- the power of tin- plant

to resist blight and rot, and red varieties with thick, rough skin and relatively high

starch content are usually more resistant than the thin-skinned white varieties,

which are richer in protein.

So far as stem and foliage characters are concerned, the evidence favors varieties

that have hard, rough, woody stems and small, rough, dark-colored leaves. In

England the Evergood, Discovery, Royal Kidney, Northern Star, Sir.John Llewelyn,

King Edward VII, Eldorado, and Eactor are rated high as to disease resistance,

while in Germany and Holland the best types are Mohort, Irene, < ieheirnrat Thiel,

Professor Wohltmann, Boncza, Eigenheimer, and Paul Kri'iger.

In this country trials as to disease resistance have been carried on at a number of

the experiment stations, notably at the Vermont Station, where breeding and selec-

tion experiments for increased resistance are under way. In this country no variety

seems especially preeminent in resistance, but Dakota Red, Rustproof, Irish Cobbler,

Sir Walter Raleigh, Doe Pride, and White Beauty deserve mention as of the resistant

class.

The evidence at hand seems to justify the hope that by the coordinated effort- of

potato specialists it will be possible to develop varieties of potatoes combining gen-

eral excellence with a high degree of resistance, and the author urges all interested

to aid toward the accomplishment of this end.

Club root disease of swedes and turnips, 1). A. Gilchrist ( Count)/ Xorthumb.,

Ed. Com., Bul. S
t

j>j>. 08-48, figs. 8).—A description is given of club root of crucif-

erous plants and a record presented of experiments which have been carried on to

test the effect of different dressings to check the disease. A short account of the

fungus which causes the disease is also given.

In the experiments for the control of the disease varying amounts of lime were
employed at different dates, and on the whole it was found that the application of

lime to be most efficient should he made a considerable time in advance of the sow-

ing of the crop. In some of the plats the best results were obtained where from 1£

to 2£ tons of lime were applied 2 years before seeding. In the most extended series

of experiments, which covered several years' observations, the best result- were

obtained where 1£ tons of lime per acre were applied to all the plats 4 years before

seeding. This treatment resulted in a considerably increased total yield and a

greatei freedom from disease.
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A disease of artichokes, F. Parisot {Jour. Agr. Prat., n. ser., 10 (1905), No. 38,

pp. 369-371).—A disease of Jerusalem artichokes caused by the fungus Scterotinia

liberliana is described.

The disease is characterized by the appearance on the lower part of the stalks of

brownish spots, which, as they become older, assume a tawny color. These spots

frequently arise on the lower roots and also on the tubers, but are seldom observed

more than 20 or 30 cm. above the soil. At the time of the development of these

spots the plant becomes dried out, taking a brownish color, the leaves wilt, and fall-

ing from the plants become rapidly disintegrated on the ground, and the roots and

tubers likewise rot rapidly.

For the prevention of this disease various methods have been suggested, but prob-

ably the most efficient is that of rotation so that artichokes will not occupy the same

ground oftener than once in 3 or 4 years. The same fungus is known to attack pota-

toes, beans, corn, carrots, beets, ruta-bagas, sunflowers, and hemp, and these crops

should not be used in any rotation where an attempt is made to get rid of the fungus.

Some diseases of cotton, G. Vert (Bol. Agr. [Sao Paulo], 6. ser., 1905, No. 4,pp-

156-165, figs. 8).—Notes are given on the fungus and insect enemies of cotton, princi-

pal attention being paid to the anthracnose caused by Colletotrichum gossypii. This

disease is described at considerable length, the information being largely based on

the publications of this Department,

Spraying- for cucumber and melon diseases, W. A. Orton ( U. S. Dept. Agr.,

Farmers' Bui. 231, pp. 24, fig*. 8).—The purpose of this bulletin is to describe briefly

the common diseases of cucurbits and the practical requirements for their control.

Among the diseases described are the downy mildew, leaf blight, anthracnose, a

number of miscellaneous leaf diseases, bacterial wilt, and fusarium wilt.

The author briefly summarizes experiments carried on at a number of experiment

stations on the control of cucurbit diseases, and gives the results of spraying experi-

ments made under his direction at Charleston, S. C, in cooperation with the South

Carolina Station. Directions for spraying are given in detail. The author's investi-

gations showed that at a cost of $6.22 per acre 6 applications could be given cucum-
bers during a season. The experiments at Charleston resulted in the production of

150 baskets per acre, which were worth at market rates about $115. This was prac-

tically entire gain, as on account of the severity of the disease the plants would
have been destroyed if they had not been sprayed.

Notes are given on the control of downy mildew, powdery mildew, and anthrac-

nose, which sometimes attack cucumbers grown under glass.

Diseases of plants cultivated under glass, L. Mangin (Rev. Hort. [Paris'], 77

(1905), No. 17, p. 414)-—In order to combat the principal diseases of plants grown
under glass, the author recommends the sterilization of the soil by heat or steam and
spraying the plants with copper fungicides or naphthol.

The copper has the disadvantage of staining the plants, and this may be avoided

by the substitution of naphthol for the other fungicides. Naphthol in the propor-

tion of 1 part to 10,000 is sufficient to prevent the germination of the spores of mil-

dew and drop disease, the two principal diseases of plants grown under glass. The
use of lysol in the proportion of 5 parts to 10,000 does not prevent the germination
of the spores of these fungi.

Concerning the gummosis of oranges, A. L. Herrera
( Com. Par. Agr. [Mexico]

,

Oirc. 19, pp. 4, fig. 1).—A description is given of the foot rot or gummosis of oranges,

which has become a serious disease in Michoacah.
The disease, according to the author, is probably due to the fungus Futisporium

limonii, and all species of citrus fruit seem to be subject to its attack. As a treatment the
author recommends the removal of the soil for a distance of a meter about the trunk,

exposing the upper roots. The roots may be treated with solutions of sulphurous
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acid, carbolic acid, etc. Trees should no1 be planted in too heavy shade, and care

should be exercised in the use of nitrogenous fertilizers. Attention should be paid

that the roots should nol be injured during the cultivation of the soil, and where
trees are dead replanting should Dot be made in the same location.

Leaf curl and plum pockets, P. Pass? (Rev. Uort. [P< 1905), No. I4,pp.

340, 341, figs. 5). Illustrated descriptions are given of leaf curl, caused by Exoascus

deformans, and plum pockets, due to Exoascus [Taphrina'] pruni. For the prevention

of these diseases it is recommended thai the affected leaves and fruits be destroyed

and the trees thoroughly sprayed late in winter with a rather strong solution of cop-

per sulphate.

Notes for the recognition of the principal diseases of the grape, < Bebtoni

(CoUivatore, 51 (1905), No. ."*. pp. 7S-76). Brief directions are given for the recog-

nition <>!' the principal diseases of the grape, the different diseases being grouped

according to the part of the plant affected.

Grape anthracnose, E. Zacharewicz (Rev. 17/., /; (1905), No. 605, pp. 76,

For the prevention of anthracnose of the grape, the author recommendsa winter

treatment in which the vines should be thoroughly washed or sprayed with a solu-

tion of 10 kg. sulphuric acid in 100 liters of water. This should be applied during

the dormant period <>f the vines, and should he followed during the growing season

by 2 or 3 treatments of the foliage at 10-day intervals with powdered lime 50 kg.,

cement 25 kg., and mineral superphosphate 25 kg.

The treatment of Botrytis on grapes, P. de i.a Bathie (Rev. 17/., :
',

No. 604, pp. S7S9).—A report is given of experiments in which a large number of

fungicides, both in liquid and powdered form, were tested for the prevention of the

gray rot of grapes, caused by Botrytis cinerea. In addition comparisons were made
of the effect of removing the leaves and of reducing the amount of nitrogenous fer-

tilizers in proportion to the phosphatic ones used in the vineyards.

In all, 6 forms of powder and about one dozen liquids were tested. The results of

the treatments showed that in a season unfavorable to the development of this

disease no treatment seemed to show any material reduction in the disease from that

observed in the check plats. It is believed, however, that if the season had been a

rainy one some of the fungicides would have shown a marked influence in the

reduction of disease. Modifying the formulas of fertilizers in general use would

probably have an effect on the reduction of the disease, and -hallow cultivation is

recommended to replace deep cultivation, which brings about too great nitrification

in the soil.

Treatments for the prevention of powdery mildew, M. Cebcelet
I
Rev. Vit.,

28 (1905), No. '>'>.'. pp. 44S-44& )•—The author recommends washing grapevines with

a mixture of water 100 liters, sulphuric acid 5 liters, and sodium hyposulphite 1 kg.

This should be applied to the vines between December 1 and February I, or an

application of a 10 per cent solution of sulphuric acid may be \\^-^\. This should

be followed during the season with other treatments, for the first of which is recom-

mended a mixture of copper sulphate L.5 kg., sublimed sulphur 2 k'_r .. lime 0.75 kg.,

and water. For later treatments the quantity of copper and sublimed sulphur is

increased about 50 per cent. These proportions will make about 1 hectoliter of

fungicide.

Powdery mildew and Uncinula spiralis, P. I'm 0111:1 (Rev. Vti.,£8 1901 \

601, pp. 681-685, figs. 8). -A description is given of the conidial form of the powdery
mildew and its relation to the perfect form, Uncinula spiralis. The life history of the

conidial form is described at length and notes given on its distribution in France.

methods of control, etc.

The black rot, F. Yassilliere (Rev. Vit, 24 (1906), No. 60S, pp. 65-70).—An
account is given of the appearance, distribution, and periodicity of attacks of black

rot in France.
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This disease was first observed at Ganges in 1885 and quickly spread throughout

other portions of France. For combating the disease the thorough use of Bordeaux

mixture is advised, the applications to be made with reference to the periods of fun-

gus invasion.

Invasions of black rot in 1904, J. Capus (Rev. Vit., 23 (1905), Nos. 594, pp.

485-489; 595, pp. 523-528; 596, pp. 549-552; 597, pp. 574-577, fig. 1).—The results of

the author's observations on the appearance and periodicity of black rot in 1904 are

given. The relation between the appearance of the fungus and the atmospheric con-

ditions are discussed at considerable length.

The treatment of black rot, A. Prunet (Rev. Vit, 23 (1905), No. 593, pp.

461-464).—The author recognizes 2 forms of black rot invasion. The first is caused

by the development of the fungus from the spores carried over during the winter,

and the second, which appears later, develops from the spores produced during the

primary invasion.

For the reduction of the first invasion, all fruits which remain on the vines should

be destroyed, as well as the foliage on the ground, and for the later attacks the use of

fungicides is recommended. The first application should be made when the plants

have attained 2 or 3 small leaves, and this should be followed at intervals of from 8

to 10 days during the season. Fungicides containing 3, 4, and 5 per cent copper sul-

phate have been tested, and it was found that a 2 per cent solution is to be preferred

in combating the black rot,

Combined treatment for the prevention of diseases of the grape, E. Zach-

arewicz (Rev. Vit., 23 (1905), No. 593, pp. 476-478).—For the prevention of downy
and powdery mildew and white rot the author recommends an early application of

a fungicide composed of copper sulphate 1 kg., powdered soap 1 kg., and water 100

liters. *

If the season is exceptionally rainy the addition of J kg. each of the copper sul-

phate and soap is recommended. For the later applications the author recommends

powdering the vines with crude plaster 70 kg., powdered soap 5 kg., and sulpho-

steatite 25 kg. A second treatment with the liquid fungicide just before flowering

is recommended, to be followed later by an application of triturated sulphur 80 kg.

and sulphosteatite 20 kg.

A new rose disease in Austria, G. Kock (Ztschr. Landiv. Versuchsw. Oesterr., 8

(1905), No. 7, pp. 660-666, fig. l).—Notes are given on a newly recognized disease of

roses. It is said to be caused by Coniothyrium wernsdorffise, a recently described fun-

gus that attacks the rose canes, causing serious losses. An outline of experiments

conducted for its repression is given, in which the canes were treated with a copper

lysol mixture, Bordeaux mixture, and a trade solution known as Kerrow. No
results are reported.

Sulphur fungicides, J. M. Guillon (Rev. Vit, 23 (1905), No. 590, pp. 378-383).—

The author describes the preparation of fungicides composed of Bordeaux mixture

and different forms of sulphur.

He says that when freshly mixed these fungicides should have a greenish color,

which as the mixture stands, becomes gray and later black. The advantage of the

use of such a mixture is that it permits of the simultaneous treatment of grapevines

for protection against both powdery and downy mildew. The principal disadvan-

tage is due to the fact that the sulphur does not dissolve but is held in supension in

the mixture, and this requires constant stirring.

The settling of the sulphur from the mixture may be retarded somewhat by the

formation of a gelatinous oxid or carbonate of copper, but not wholly checked.

When the freshly prepared combined Bordeaux mixture and sulphur is properly

applied in good season, its action is said to be superior to that of the ordinary Bor-

deaux, supplemented by the use of dry sulphur.

The adherence of copper fungicides, J. M. Guillon and G. Guirand (Rev. Vit.,

28 (1905), No. 699> pp. 628-631).—In continuation of the authors' previous experi-
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incuts (E. S. R.j Ki, p. 651), the adherence to vegetation of different solutions of

copper has been studied. Winn applied to field conditions, their earlier theoretical

conclusions were confirmed to some extent.

The relative adherence of the differenl solutions when freshly prepared is given in

the following order: Those fungicides containing soap, bicarbonate of soda, neutral

carbonate of soda, lime, potassium carbonate, eau celeste, and verdigris; fungicides

containing gelatin; those to which molasses is added; and finally, neutral verdigris

solution. All the solutions were found to be more adherent if applied when very

fresh. Bordeaux mixture preserves its adherence for an especially longtime if the

temperature is high, while the fungicides containing soda compounds, as well as Bur-

gundy mixture, and those containing soap rapidly lose their adhesiveness when the

temperature becomes very high.

The fungicides in most common use are grouped in the following order, based upon
their adherence: Those containing carbonate of soda and Burgundy mixture, Bor-

deaux mixture, and neutral verdigris solution.

The adherence of copper fungicides, E. Chuakd and F. Poechet
I Rev. l'<7., .",

(1905), No. 604, /'/> 88-87).—Reviewing the work of Guillon and Gouirand (E.S.R.,

10, p. 651) the authors claim that the conclusions given for adherence are based upon
theoretical considerations and are not applicable to field practice.

To test the adherence of Bordeaux mixture, soda Bordeaux, and verdigris solutions

experiments were carried on in 9 districts, the different solutions being sprayed upon
the vines in 2 or 3 per cent solutions for the Bordeaux mixtures and 1 per cent solu-

tion for the verdigris, the quantity of liquid used varying from 890 liters per hectare

for the first treatment to 1,330 liters for the fourth treatment.

Summarizing the authors' observations the solutions may be ranked in the follow-

ing order, based upon the average of all their investigations: Neutral verdigris the

most adherent, followed by what is called an adherent mixture of verdigris, Bordeaux
mixture, and Masson's solution. Under the meteorological conditions in the vine-

yards of Vaud the neutral verdigris solution was by far the most adherent of any of

the fungicides tested.

ECONOMIC ZOOLOGY—ENTOMOLOGY.

Winter manual of practice in economic zoology, II. A. Gossabd (Ohio Sito.

/>'"/. /'.;, pp. .!>;, figs. 11).— In order to outline correct practice in combating injurious

insects during different seasons of the year, the author proposes to issue a manual
on this subject for each of the 4 seasons. The present one is the first of the series.

.Many of the insects mentioned in this bulletin may be more effectively controlled

by insecticide work during other seasons than winter, but good work can be done in

winter and the farmer usually has considerable spare time during this season. Atten-

tion is called to the importance of clean farming and fall plowing in the control of

insect pests. These practices are important in general field work, and even more so

in the vegetable garden.

Notes are given on the condition in which various insects hibernate, such as cut-

worms, grasshoppers, asparagus beetles, squash bug, squash borer, pea weevil,

cucumber beetle, Harlequin cabbage bug, bean weevil, etc. The relation of birds to

the farmer is also briefly discussed, with an account of the feeding habits of chicka-

dee, white-breasted nuthatch, golden-crowned kinglet, blue birds, woodpeckers,

hawks, owls, shrikes, etc.

In a discussion of orchard practice, attention is called to the winter state of certain

orchard pests, including various plant lice, scale insects, tent caterpillars, fall welt-

worm, codling moth, bud moth, apple-tree borers, fruit-tree bark-borer, pear psylla,

plum curculio, peach-tree borer, and other pests affecting cherry,. grape, and small

fruits. These pests and others are presented in a table showing the crop affected,
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the stage in which the insect passes the winter, the features by which it may be

recognized, and the treatment to be applied.

The grouse and wild turkeys of the United States, and their economic

value, S. 1). Judd ( U. S. Dept. Agr. Bur. Biol. Survey Bid. 24, pp. 55, pis. 2).—An
account is given of the feeding habits of prairie hen, heath hen, lesser prairie hen,

sharp-tailed grouse, sage grouse, ruffed grouse, Franklin grouse, dusky grouse, willow

ptarmigan, white-tailed ptarmigan, and wild turkey.

In connection with prairie hen and ruffed grouse, an account is also presented of

their preservation and propagation. The 12 species of grouse which occur within

the limits of the United States including Alaska may be arranged in three groups

according as they occupy the open plains, forested regions, or the mountain summits.

Attention is called to the diminution in numbers in most of these important game

birds, including wild turkey, and to the desirability of having experiments instituted

to determine the feasibility of propagating them in a semidomesticated condition.

Detailed notes are given on the feeding habits of ail species concerned, as based on

the examination of stomach contents.

A new method of destroying" field mice, E. Schribaux (Jour. Ayr. Prat.,n. ser.,

9 (1905), No. 22, pp. 708-710).—A comparison was made to determine the effective-

ness and relative cost of baryta bread and Loeffler's virus in destroying field mice.

As a result of these experiments it was found that baryta was not only very

efficacious in destroying mice but was easy of application and comparatively inex-

pensive. The treatment of 1 hectare of infested ground with baryta cost about one-

half as much as treatment with Loeffler's virus by the ordinary method and about

the same as the modified method of applying the virus. The virus, however, in the

author's opinion suffers from the disadvantage of being uncertain in its effects.

Injurious insects and other animals observed in Ireland during- the year

1904, G. H. Carpenter (Econ. Proc. Roy. Dublin Soc, 1 (1905), No. 6, XIV, pp. 281-

305, pis. 4)-— Tipula oleracea continues to cause damage to cereals by attacking the

roots. In some localities whole fields of oats were destroyed by the larvae of this

pest.

In controlling the insect it is desirable that pastures be closely grazed before plow-

ing, and that potatoes or a similar crop be grown on the soil before oats and other

cereals. Biological and economic notes are also given on the frit fly, Chlorops tseniopus

on barley, millipedes, Tylenchus devastatrix on oats, cabbage-root maggot, Pegomyia

betse, pea weevil, Lipura ambulans and Lohmannia insignis on kidney beans, Acidia

heraclei on celery, pear midge, apple-plant louse, black-currant mite, Rhabdophaga
heterobia on willows, etc.

The study of insects, M. T. Cook (Estac. Cent. Agron. Cuba Circ. 14, pp. 7, ph.

3).—A brief account is given of the structure and classification of insects for the use

of farmers and fruit growers.

Insect notes [Agr. News [Barbados'], 4 (1905), Nos. 90, p. 298; 91, p. 314; 92, p.

330, figs. 4).—Citrus plants are said to have been attacked by Epicierus ravidus. Brief

notes are given on beneficial insects in cotton fields, cane fly in Barbados, hair-follicle

mite of pigs, corn earworm, knapsack sprayer, and spraying cattle for ticks.

Entomological notes, J. Kotinsky (Hawaii. Forester and Agr., 2 (1905) , No. 9, pp.
266-269).—In this article the author discusses mango weevil, Asiatic ladybird,

towoomba ladybird, and San Jose scale.

The Asiatic ladybird has been introduced into Hawaii, but the importance of this

beetle in the destruction of scale insects in the Territory has not been determined.
Rhizobius towoomb was observed feeding upon various scale insects. The present status

of San Jose scale was also briefly outlined.

Report of the nursery inspector, A. E. Stene (Ann. Rpt. Bd. Agr. R. I., 20

(1904), pp. 24-43, pis. 2).—A copy is given of the nursery inspection law of Rhode
Island with a commentary on the purpose and operation of the law. Brief notes are
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also given on fumigation and inspection under the law and the construction of fumi-

gation houses. Brief abstracts are also given of the inspection laws of other states.

Injurious insects, F. Cobboz (Chron. Agr Vaud, t8 \ 1905), Nos. 11, pp. ?6

12, pp. 290-2'J-i).—An accounl i- presented of the habits, life history and means of

comhating cabbage inaLr
!_
r"t, Ortalis cerasi, onion 111.11:^11, larvae of crane Hie-, planl

liee on apple, peat-, plum, peach, cherry, ami gooseberry, Lecanium perricse, ami
oyster-shell bark-louse.

Field experiments and observations on insects injurious to Indian corn,

s. A. Forbes (Illinois sin. Bui. 104, pp. 95- 152, fig. I).—Corn suffers considerable

injury from year to year from the attacks of timothy billbugs, of which Spin nophoms
parvulus was perhaps the most important species observed in the work reported in

this bulletin.

In timothy fields neat- infested corn from 50 to 7"> per cent of the timothy bulbs

were infested. Adjaeent corn fields were injured SO that the yield u a> reduced from

60 to 20 bu. per acre. Careful observations in one field indicated that billbugs had

affected about 29 per cent of the hills of corn, diminishing the number of stalks to the

extent of 14 per cent and the number of ear- 40 per cent. In this field the total loss

was estimated at 18 per cent of the crop. A large proportion of this injury may be

prevented according to the author's observations by early fall plowing of the timothy
sod, and it is recommended that corn should nut he planted on timothj sod recently

plowed.

The corn-root aphis was carefully studied from the standpoint of its life history

and also with regard to successful remedial measures against it. In this study

observations were made on the agency of ants
| Latiw alienus) in carrying the root

lice from place to place. In work on insecticide remedies against this pest it was

found that by means of disking the ground 3 or more times before the corn was

planted the number of hills infested by ants wras reduced by 64 per cent and those

nfested by the root lice by 82 per cent.

In one instance a single treatment with the disk harrow, as soon as the ground was
dry enough to be worked, reduced the number of insects in the held by !'t) per cent.

This remedy is, therefore, strongly recommended on account of the fact that the

extra tillage is not only effective in destroying the corn-root aphis hut is of advantage
in putting the soil in better condition for the corn crop. Incidentally, it was observed
that infested corn land planted once to oats becomes freed of the root aphis.

Elaborate experiments were carried out in determining suitable insecticide methods
in controlling chinch bugs. In the use of barriers it was demonstrated that chinch

bugs could be effectively kept in check for 4 weeks by means of a strip of coal tar

which cost at the rate of ^L'2.40 a mile. In dry years the harrier must he kept intact

for 10 days and in wet years perhaps as long as 30 days. It was found necessary to

pour fresh tar along the line about .". times every 2 -lays. In case the harrier, for

any reason, should prove ineffective the chinch hugs may be destroyed by the use of

kerosene emulsion. For this purpose a 4 per cent emulsion was found highly

effective and not injurious to the corn.

The emulsion was used at the rate of about 2 gal. per acre and was simply flirted

upon the corn by the hand.. A single treatment was, in some cases, sufficient to

reduce the chinch bugs below the danger point It required a man about 2 hours to

treat an acre which w.mld give an average of about 5 acres for a day's work. Whale-

oil soap at the rate of ^ lb. to 1 gal. of water is also found to he a safe and successful

insecticide for the destruction of chinch bugs, hut its cost is about 3 times that of the

kerosene emulsion.

The literature relating to the use of the gasoline blast lamp in the destruction of

insects is reviewed in considerable detail. The author had already tested this device

in the destruction of other insects and experiments are reported in the bulletin of its
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effectiveness in the control of chinch bugs. It was found that by giving 2 or 3 treat-

ments at intervals sufficient to allow the chinch bugs which fall off uninjured to crawl

upon the corn again, badly infested corn could be almost completely freed from

chinch bugs, but corn was almost sure to be somewhat injured unless care was

exercised.

Insects and diseases of tobacco, M. T. Cook and W. T. Horne (Estac. Cent.

Agron. Cuba Bui. 1, pp. 23, pis. 7).—In this account the author devotes attention

chiefly to the tobacco horn worm, cutworms, species of Prodenia, Epitrix parvula,

cigarette beetle, and other less important tobacco insects.

A test was made of fumigating infested tobacco with bisulphid of carbon and

hydrocyanic-acid gas. These materials were used at a greater strength than was

required to destroy the cigarette beetles or other insect pests. Apparently the

quality of the tobacco was not injured thereby. Notes are also given on other

insecticide treatments for tobacco insects together with an account of mosaic disease,

tobacco leaf spot, Orobanche ramosa, and other parasites.

Insect pests of the carrot, P. Lesne (Jour. Agr. Prat., n. ser., 10 (1905), No. 27,

pp. 16-19, pi. 1).—The larvpe of the crane fly are reported as causing great damage to

carrots. Notes are also given on Psila rosee, Depressaria nervosa, etc.

The potato moth, C. Fuller (Natal Agr. Jour, and Min. Rec, 8 (1905), No. 9,

pp. 873-876, pi. 1).—A serious outbreak of this insect is reported in which about 25

per cent of the potatoes on one estate were destroyed for several years in succession.

The habits of this pest are briefly discussed.

In preventing serious injury from the potato moth it is desirable that infested

seed should never be planted; the soil should be thoroughly cultivated and care be

taken not to leave any tubers exposed since they may become affected in the field.

The moths may be captured to some extent by the use of lantern traps. Potatoes

should be stored in rooms, barrels, or other receptacles which the moths can not

enter. Bags do not protect the tubers from infestation.

Caterpillars which may hatch upon the potatoes between the time of digging and

storing may be destroyed by dipping the tubers in a solution of corrosive sublimate.

The social org-anization and breeding- habits of the cotton-protecting-

kelep of Guatemala, 0. F. Cook ( TJ. S. Dept. Agr., Bur. Ent. Bui. 10, tech. ser.,

pp. 55) .—The report presents evidence to show that the breeding habits of the Guate-

malan kelep and its methods of founding new colonies are essentially different from

those of true ants and quite strikingly resemble those of the honey bee.

In the author's opinion this type of organization will facilitate the establishment

of the kelep in the cotton fields of the South, provided the insect is able to with-

stand the climatic conditions of that region. The author discusses in considerable

detail the social organization of the kelep with comparative notes on the organiza-

tion of other social insects, including the ants, termites, bees, bumblebees, etc.

As a result of a continued study of this insect it is believed that it furnishes con-

siderable protection against the boll weevil, does not attack plants, is not a true ant,

and may be established in colonies in the Texas cotton fields.

Spraying- experiments for San Jose scale in 1905, T. B. Symons and A. B.

Gahan (Maryland Sta. Bui. 107, pp. 57-62).—Spraying is now recognized in Mary-
land as a part of the general routine of orchard work, and satisfactory results

obtained from intelligent spraying indicate the profit from this operation.

During the year a number of insecticides were tested. Kerosene limoid in a 20

per cent solution interfered very little with the breeding of San Jose scale and the

trees were nearly as badly infested in the fall as were untreated trees. In 25 per cent

solution the insecticide was slightly more satisfactory, but in no case did the results

compare with lime, sulphur, and salt.
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Lime sulphur, and caustic soda without cooking gave satisfactory results, but was
not as effective as boiled lime and sulphur. Lime and Bulphur 20 -15

I
<>r lime, sul-

phur, ami salt (20-15-121 boiled for 45 minutes gave very good result-, and demon-
strated anew the effectiveness of this wash. The results obtained from the use of

Kill-O-Scale, Con-Sol, scalecide, and horicum were not promising. The author

recommends lime and sulphur as the mosl satisfactory spray for San Jose* scale.

Wherever possible it is besl to boil the mixture, otherwise a fairly satisfactory solu-

tion may be made by the use of caustic soda.

Formulas arc driven for the preparation of these insecticides. Where only one

application ismade it is recommended that treatment be postponed as late as possible

in the spring.

The San Jose scale in Mississippi, and the lime-sulphur-salt wash, <l. YV.

1 [brrick
I
Mississippi Sta. Bui. 90, pp. t5,figs. 5).—San Jose* scale has been known to

occur in Mississippi since L897.

Lime-sulphur-salt wash is believed to be the best remedy for this pest. A formula,

80-15-10-45 is recommended, and the author boiled the mixture for 2| hours. When
applied in February during a rain storm the results were not wholly satisfactory, but

a second treatment in December destroyed about 90 per cent of the insects. The
author states that the mixture can be made satisfactorily by boiling 1 hour. Brief

directions are given regarding pumps, nozzles, pruning orchards, summer treat-

ment, etc.

In one case an orchardist was able to hold the scale insect in cheek by severe

pruning and painting the branches and trunks with a thick coat of lime-sulphur-salt

wash. For summer treatment kerosene emulsion prepared according to the formula

2 lbs. soap, 4 gal. soft water, and 8 gal. kerosene is recommended.

Report on work done in 1901-2 in the control of San Jose scale and other

dangerous insect and fungus pests, J. H. Stewart ( ]V<st Virginia sta., t90S,

pp. 64, pis. 5).—In this report the author presents a financial statement of the dis-

bursements and receipts in the work of exterminating nursery ami orchard pests.

and also an account of the experiments carried out along this line.

The purpose of the State law under which the work was carried on was to prevent

the introduction of insect and fungus diseases or their further distribution after being

Introduced, the inspection of nursery stock and orchards, ami the adoption of meas-

ures for eradicating pests. A list is given of the nurseries inspected with notes

on the extent of work done. During the years under report 98 orchards, aggregat-

ing about 270,000 trees, were inspected. The distribution of San Jose scale was

mapped out.

Experiments were carried out in controlling San Jose* scale by natural enemies,

fumigation, and spraying, in orchard work fumigation suffers from several disad-

vantages, including expensiveness. inefficiency, and danger. Notes are given on the

application of crude oils, whale-oil soap, lime-sulphur wash, potash-sulphur spray,

and other insecticides. A Dumber of bulletins previously issued by the station and

already noted are included in the report.

The San Jose' scale, A. M.\< i.ki.i.an [Ann. Rpt. Bd. Agr. R. I., 20 (1904). pp.

114-116).—The economic importance of this pest is briefly discussed. As remedies

for the San Jose" scale, the author recommends a lime-sulphur-salt mixture contain-

in- in lbs. lime, 20 lbs. sulphur, and 15 lbs. salt, as well as other similar formulas.

The San Jose scale and gypsy moth, E. II. Akmstroxo (Ann. Rpt. H<I. Agr.

B. I., 20 (1904), ]>i>. tOB-119, pi. 1).—Particular attention is given in this article to a

discussion of the appearance, life history, habits, and distribution of the gypsy moth

with especial reference to suitable means for controlling the pest.

The black-currant gall-mite, P. M. Thomson [Mem. A'"//. Caledonian Il",i. Sac.,

1 (190:>), r t. /. pp. 63-75, figs. ->).— This account of the habits, life history, and

20408—No. 7—06 5
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means of combating Eriophyes ribis is largely quoted from the writings of C. War-

burton. It is urged that in order to combat this pest successfully all the fruit grow-

ers of a given district must cooperate.

Diaspis pentagona on the mulberry and other insect pests {Oron. Agr.

[Argentina], 1 (1905), No. 7, pp. 91-99).—Diaspu pentagona is said to be one of the

most important pests of mulberries, and notes are given on its habits and life history

and on artificial methods for controlling it. These methods include the use of mix-

tures containing heavy oil of tar and carbonate of soda or kerosene fish oil and car-

bonate of soda.

The mango weevil in Hawaii, D. L. Van Dine (Hawaii. Forester and Agr., 2

(1905), No. 8, pp. 231-233).— Qryptorhynchus mangiferse was found in July, 1905, in

the seeds of mangoes.

It appears that this mango pest, while widely distributed throughout the Tropics,

has been recently introduced into Hawaii. The life cycle of the insect is passed

chiefly within the seed and the pest is therefore a difficult one to combat. In the

first lot of mangoes examined about 60 per cent was found to be infested. A strict

quarantine is recommended, together with the destruction of all infested fruits which

fall to the ground. If the adult beetles feed upon the leaves of the mango they may
be poisoned by arsenicals.

Two new shade tree pests, M. V. Slingerland (New York Cornell Sta. Bui. 233,

pp. 47-62, figs. 8).—The author reports the occurrence of Kaliosyspilinga ulmi on

English and Scotch elms.

This insect probably occurs quite generally in New York State. Sometimes 20 or

more larv?e were found mining in a single leaf. The larvse produce blisters on the

elm leaves, which show a dirty white color and shrivel up. On the European alder

A', dohrnii was observed. This insect also produces brown mines or blisters on the

leaves of the European alder. It is believed that it was introduced into America

about 20 years ago. The pest has been noted in a number of localities in New York

State. The life histories of both species are discussed.

In combating these pests it has been found sufficient to bury the cocoons from 2 to

4 in. under the soil. By removing 1 or 2 inches of the sod or soil from beneath

infested trees about May 1 and burying it or otherwise treating it the pest can be

controlled.

The fir Pissodes in the Vosges, M. Henry (Bui. Soc. Sci. Nancy, 3. ser., 6 (1905),

No. 2, pp. 19-26, pi. 1).—The author describes Pissodes picese, with notes on its habits,

life history, and injurious effects upon the fir trees. In order to combat this pest it

is desirable to mark all trees which show signs of infestation during the winter and

to cut these trees before the insects emerge in the spring. After such trees are felled

the bark should be removed in order to destroy the beetles underneath it.

The buffalo carpet beetle, J. Fletcher (Canad. Ent., 37 (1905), No. 9, pp. 333,

334, fig. 1) .—This pest appears to be increasing in importance in Canada. In some
localities it has been found in considerable numbers on flowers out of doors.

Notes are given on the habits and life history of the pest. It is suggested that the

beetle may be prevented from entering houses by the use of fine mosquito netting

put on early in the season. Carpets should be regularly and thoroughly beaten out

of doors, and all crevices should be treated with benzine, gasolene, or some similar

insecticide.

Modern beekeeping-; its helps and hindrances, J. W. Blake (Mem. Roy. Cale-

donian Hort. Soc, 1 (1905), pt. 1, pp. 42-47).—A brief discussion is presented of the

comparative merits of different breeds of bees, the practical devices necessary for

successful beekeeping, foul brood, and other hindrances wThich may be encountered

in the business.

Sericulture in Italy, China, and Japan, H. P. Smith et al. (Mo. Consular Bpts.

[U. S.~\, 1905, No. 296, pp. 337-388) .—The present reports are in response to a cir-
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eular letter addressed to the consular officers in Italy. China, and .la pan, requesting

an investigation of sericulture as conducted in thos< untries.

The points covered by the reports include the raising of cocoons, silk reeling, num-
ber of work men, status, training, and compensation of the workmen, mulberry culture,

hatching of silkworm eggs, silk manufacture, storage of cocoons, diseases of silk-

worms, governmenl aid of sericulture, etc.

Report on the condition of the Italian silk trade and on the yield of

cocoons in Italy in 1904, P. Chapman
I
Diplo. and Cons. Rpts. [London], Misc.

s,,-., /!"/'>, X<>. >;:.'. ///<. !>).- The Italian silk market was in an unfavorable condition

at the beginning of the breeding season for 1904. The price of taw silk rose consid-

erably, so thai certain manufacturers deserted the market, thus causing a fall in the

value. >f raw silk. Notes are given on the result- of breeding experiments during

L904. The cross w hite-\ el |. ,u breeds are preferred in Italy, especially those of

Chinese origin.

FOODS—HUMAN NUTRITION.

A digest of Japanese investigations on the nutrition of man, K. 0SHIM4

|

!'. s. ft,/,/. Agr., Office Eocpt. Stas. Bui. 159, pp. .'.",). -The Japanese have for a

number of years been actively engaged in experiments which have to do with the

nutritive value of foods, food requirements under different condition- as regards

occupation and environment, and similar topics, and have also studied many of the

more technical questions connected with the general theories of nutrition.

En this digest the author has summarized dietary studies, digestion experiment-,

and experiments in which the income and outgo of oitrogen were determined, and
has discussed the work at considerable length. Many of the investigations included

have been published only in the Japanese language, and hence were not accessible

to most investigators outside of Japan.

The digestibility and nutritive value of cottage cheese, rice, peas, and
bacon, II. Snydeb [Minnesota Sta. Bui. 92, pp. 259-275).—Using healthy men as sub-

jects, the digestibility of cottage cheese, rice, dried pea-
I soup or puree), and bacon

was studied.

These foods were combined with one another and with other articles to constitute

simple rations, but insuchaway that the nutrients furnished by the foods specially

studied constituted a large proportion of the total ration. Thus, in the experiment

with cottage cheese 1.1 lbs. was consumed on an average per man perday, this amount
supplying over 40 per cent of the total protein and 28 per cent of the total fat of the

ration. In addition to the usual experimental data the nitrogen and specific gravity

of the urine were recorded. The following table shows the average digestibility of

the rations studied:

Coefficients of digestibility of rations containing cot*age cheese, vice, peas, and bacon.

Kind of diet. Protein.
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peas alone were 80.4 per cent digestible protein and 96.20 per cent digestible carbo-

hydrates, and for bacon 92 percent protein (when combined with cottage cheese and

bread) and 96.17 per cent fat. When eaten with peas the author states that the

coefficient of digestibility of protein was lower.

The principal conclusions drawn from the experiments were in effect as follows:

Cottage cheese prepared from skim milk and enriched with cream is a cheap,

digestible, and nutritious food, and when the materials for its preparation are pro-

duced on the farm it is one of the most economical foods that can be used. At 2 cts.

per quart for skim milk and 35 cts. per quart for cream cottage cheese compares

favorably with meats at 11 cts. per pound. No digestion disorders were experienced

by any of the subjects on account of consuming such a large amount of cottage cheese

per day. The men were all employed at hard farm labor, and the ration of which

cottage cheese formed an essential part gave entire satisfaction.

Rice is easily digested when well cooked, but is no more completely digested than

other cereal foods. In these experiments the carbohydrates (starch) of rice were

more completely digested than the proteids. The proteids of rice were not as com-

pletely digested as the proteids of wheat bread. Rice is a food which supplies a large

amount of carbohydrates and can be used to best advantage when combined with

such foods as peas, cottage cheese, and meats, which are rich in protein. The rice

samples used in these digestion trials were selected types of American grown rice,

and the analyses show that they contained a larger amount of nutritive than is pres-

ent in average imported rice, being equal in food value to flours of low gluten content.

When peas are used in the ration they supply a large amount of protein, although

the proteids of peas are not as completely digestible as the proteids of rice and other

cereals. Peas supply the body with about the same amount of digestible nutrients

as beans. When judiciously combined with other foods peas form one of the cheapest

sources of proteids for making well-balanced rations.

Lean bacon in a ration supplies a large amount of digestible nutrients and available

energy. Compared with other foods bacon fat has a high coefficient of digestibility.

The proteids of bacon were also found to have a high digestion coefficient, Lean

bacon contains as much protein and about twice as much digestible fat as other meats,

making it at the same and even at a higher price per pound a cheaper food than

many other meats.

Bacon fat is easily digested, and when combined with other foods it appears to

exert a favorable mechanical action upon digestion.

In a number of the tests milk constituted a part of the diet. The actual digesti-

bility of rations in which milk was used was higher than the calculated digestibility of

the individual foods, showing that when combined with other foods milk exerts a

favorable influence upon digestibility.

The specific qualities of some digestive ferments, K. Kiesel (Arch. Physiol.

[Pfluger~\, 108 (1905), No. 6-7, pp. 343-368).—Experiments with the proteolytic and
milk-coagulating ferments of dogs and cattle led to the conclusion that, with the

exception of the trypsin and pancreas rennin of the dog, these ferments have a

specific action upon the casein of the respective animals.

The importance of specific differences of ferments in infant feeding is spoken of.

According to the author the casein of cows' milk and dogs' milk possesses different

properties. When the former is heated to a temperature of 90° C. or above it

becomes in part insoluble in alkali, which is not the case with dogs' milk casein.

On the other hand, when dogs' milk casein is heated to 90° C. or above it unites with

more alkali than the unheated casein. In other words, it has become acid by
heating.

Chinese bean oil, W. Korontschewsky and A. Zimmermann ( Vyestnik Obshch.

Hicj., Sudeb. i Prakt. Med., 1905, May; abs. in Biochem. Centbl., 4 (1905), No. 8-9, p.

I.—Tests with soldiers showed that 95 to 100 per cent of bean oil, such as is used
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in Chinaas a culinary fat. is digested. When fresh this material is < sedtd to be

a valuable autrient. The oil (which was presumably made from soy beans) i- rich

in olein.

The fat-cleaving ferment of the mucous membrane of the stomach, A.

Fromme i Beitr. Chem. Physiol. ". l'<ith., ) I
X905), A'-. / 8, pp. 51 -76). The experi-

ments reported furnished an additional demonstration of the presence of a fat-cleaving

fermenl in the mucous membrane of the stomach. I >ne of the questions considered

has to do with differences in the fat-cleaving fermenl obtained from different

animals.

The extent of fat digestion in the stomach, A. Zinsseb (Beitr. Chem. Physiol.

>i. Path., 7 (1905), No. i 8, pp. 81-50).—Experiments wit I rmal ami diseased

subjects are reported. According to the author's results 25 per cenl of the fat emul-

sion taken by the normal subjects had undergone cleavage after an hour- stomach

digestion. This value is regarded as very probably an underestimate.

On the influence of copious water drinking, P. B. Hawk (Reprinted from

Univ. I'' u, i. M<<J. Iln/., is (1905), No. /, />/'• 58). —Three experiments are reported

with healthy men in which comparatively large amounts of water (3,100 to 4,500 cc.

daily) were added to a uniform basal ration which contained in the fore and after

periods 500 CC. of water per day. Some of the principal conclusions which wen-

drawn follow:

'•Copious water drinking causes an increased excretion of nitrogen and phosphorus

by the urine. The increase in the amount of nitrogen eliminated is due. primarily.

to the washing out of the tissues of the urea previously formed, but winch has uol

been removed in the normal processes, and secondarily, to a stimulation of proteid

catabolisra. The increase in the excretion of phosphorus is due to increased cellular

activity, and the accompanying catabolism on nucleins, lecithins, and other phos-

phorus-containing bodies."

In one instance the increase in the nitrogen excreted in the urine after the inges-

tion of 9,000 cc. of water in 48 hours was 1.085 gni., or 9.8 per cent above the normal

output.

The course of the sulphur excretion, the author states, showed a general tendency

to run parallel with that of nitrogen, although it was somewhat irregular.

The influence upon the phosphorus excretion was distinctly different from that of

nitrogen or sulphur. " In every instance the excretion of phosphorus was increased

above the normal on each day of the water period, themaximum excretion occurring,

with absolute regularity, on the second day of the increased water ingestion. There

was a constant tendency for the largest percentage of the ingested fluid to be excreted

by the urine on the days of copious water drinking. This was indicated by an

elimination of 28.5 per cent on an ingestion of 2,300 cc. of fluid, as compared with an

elimination of 90.6 per cent on an ingestion of 6,400 cc. of fluid."

Concerning the extractive material of muscular tissue. II, Carnitin,

\V. Gulewttsch and K. Kkimberg (Zltschr. Physiol. Chem., 45 (1905), No. 8-4,pp>

886-880).—From meat extract the authors claim that a mw substance was isolated

for which the name "carnitin" is proposed. (For earlier work Bee E. S. R., 12, p.

1076.

)

The hydrolysis of proteids. II, Gelatin, Z. EL Skraup
I
Monatsh. Chem., 96

(1905), ji/>. 948-264; abs. in Biochem. Centbl, 4 (1005), No. 5, p. 181 '.—The cleavage

products of gelatin obtained by hydrolysis were studied and compared with bodies

obtained in a similar way from casein. Anew acid, for which the name " Leitnsaure"

was proposed, was identified.

The hydrolysis of meat extracts, K. Micxo (Ztschr. Untersuch. Nahr. ". Genuss-

/////., 10 (1905), Xo. 7, pp. 898-415).—The hydrolysis of meat extract yielded con-

siderable alanin and in addition glycocol and leuein.
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The protective power of asparagin, M. Mullee (Fuhling's Landw. Ztg., 54

{1905), Xo. 13, pp. 437-441).—Investigations showed that intestinal bacteria used

asparagin as a nitrogenous nutrient in preference to proteid bodies which are soluble

with difficulty. The nutritive value of the more complex bodies formed from aspara-

gin by the micro-organisms and the bearing of this synthesis upon the nutrition of

herbivora are spoken of.

The value of inorganic salts in metabolism, A. Hirschler and P. von Terray

(Ztsclir. Klin. Med., 57 (1905), No. 1-2; abs. in Biochem. OmibL, 4 (1905), Xo. 8-9, p.

258).—Experiments with young dogs showed that an egg diet with a high content of

phosphorus in the form of lecithin was more favorable to gains in nitrogen and body

growth than a milk and dried meat diet. Clinical experiments are also reported.

Measuring- the body temperature through long periods, E. Oertmann [Arch.

Physiol. [Pfluger], 108 (1905), Xo. 6-7, pp. 300-322, figs. 5).—The author describes

several forms of thermometers which he has devised for recording body temperature,

and discusses his methods and those of other investigators. (See also E. S. R.,

16, p. 999).

Principles of cookery, Anna Barrows (Chicago: American School of Household

Economics, 1904, pts. 1, pp. 1-54,.tigs. 18; 2, pp. 55-97, figs. 18; 3, pp. 99-139, figs. 13) .—

In a series of lessons designed for instruction by correspondence different, sources of

heat, methods of cooking in water with dry heat, canning and preserving foods,

principles of cookery, cooking of meats, vegetables, bread, and related questions are

taken up.

Notes on food and diet in Cuba, C. F. Langworthy (Boston Cooking-School Mag.,

10 (1905), Nos. 1, pp. 1-8, figs. 10; 2, pp. 77-79).—A. number of Cuban foods are

described and food habits and dietetics briefly discussed.

Studies on an ash-free diet, A. E. Taylor (Univ. Cal. Pubs. Path., 1 (1905),

No. 7, p. 71; abs. in Biochem. CentbL, 4 (1905), Xo. 8-9, p. 258) .—The diet selected

furnished 70 to 75 gm. protein, 120 gm. fat, 200 gm. sugar, and less than 0.1 gin.

mineral salts per day.

After some days loss of appetite, muscular pains, and other unpleasant symptoms

were noted. The metabolism of nitrogen and the assimilation of protein, however,

were little affected. The conclusion was reached that the disturbances noted were

due to the withdrawal of cations. The results are discussed from the standpoint of

physical chemistry.

Meals served for twenty cents at dairies, J. Tribot (Rev. Soc. Sci. Hyg. Ali-

ment., 2 (1905), Xo. 2, pp. 168, 169).—Data regarding the food value of meals served

at Paris dairies are reported with a view to determining the amount of nutrients sup-

plied. This and the 2 following articles are^a contribution to the study of French

dietaries.

Meals served at restaurants for twenty-three cents and twenty-five cents,

J. Tribot (Rev. Soc. Sci. Hyg. Aliment, 2 (1905), Xo. 2, pp. 169-176).—On the basis

of data gathered in 5 Paris restaurants, the character and nutritive value of meals

served for a low price are discussed.

The physiological value of foods served at cheap restaurants in Paris,

J. Tribot (Rev. Soc. Sci. Hyg. Aliment., 2 (1905), Xo. 2, pp. 176, 177).—On the basis

of data collected from cheap restaurants (soup kitchens) in Paris, frequented by
workingmen, the character and nutritive value of the meals served are discussed.

Retail prices of food, 1890 to 1904 {Bur. of Labor [U. &] Bui. 59, pp. 148-

301, dgm. 1).—Continuing earlier work (E. S. R., 16, p. 688), statistics have been

compiled showing the retail prices of food in a large number of American cities and
towns.

Means adopted for the preservation of foods, Halphen (Rev. Soc. Sci. Hyg.

Aliment., 2 (1905), Xo. 1, pp. 81-90).—In a report presented to a committee of
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the Society of Hygiene regarding the use of antiseptics; recommendation is made
thai the use of chemical preservatives be forbidden with the exception of Buch well-

known preservatives as salt, Bmoke, sugar, si.it-.-. etc.

Food inspection, ('. I>. Woods \Laim sin. Bui. 119, pp. 187-152).—D&ta are given

regarding the examination under the State pure-food law of a number of samples of

baking powders and vinegars.

"While there were low-grade imitation vinegars on the market, no harmful ingre-

dients wcfc found. The fraud in every case was upon the
i

ketbook rather than

upon the health of the consumer. . . . The makers and handlers of vinegar in the

State are in apparent sympathy with the purpose of the law ami desire to meel its

requirements."

Report of food inspection, ('. D. Howard
I N. II. Sanit. /.'"/.. /

| t905), No. '>, pp.

188-145).— Data are given regarding the samples "i' honey, canned fruit ami vegeta-

bles, jollies, extracts, etc. analyzed under the State pure-food law.

Report of work in food laboratory, II. E. Barn lrd
I
N. II. Sanit. />'"/., : i 1905 I,

No. 8, pp. 118-125).—Of the 426 samples of food products analyzed in :; months,

56.4 per cent were found to be adulterated or to vary from the legal standard. The
remainder were pure or of standard quality.

Data are given regarding the examination of the adulterated or sophisticated goods,

which includes principally canned fruits, jellies and jams, honey, extracts, vinegar,

molasses, maple sugar and sirup, meat products, and catsups.

The report regarding- the law against adulteration, made to the Chamber
of Deputies, Fayolle {Rev. Soc. Sci. Hyg. Aliment, : (1905), No. 1, pp. 1-80).—A
summary, discussion, and exposition of the French laws regarding fraud and adul-

teration.

Special report of analyses of condensed milks and infants' and invalids'

foods, C. B. Cochran (Penn. Dipt. Agr., Mo. />'"/. Dairy and Fund TXv.
}

'• (1905), X".

'>, p/>. 20-27).—Analyses of condensed milks, malted milks, and similar goods are

reported. The conclusion is reached that, as a rule, " the condensed milks put upon
our markets are made from milk of fairly good quality."

Corn beef containing flour, 11. Matthes (Ztschr. Untersuch. Nahr. u. Genussmtl.,

9(1905), No. l
?, p. 782).—Flour was identified as an adulterant of canned corn

beef.

[Sweet potato flour], T. M. Wuki.an
| Natal Agr. Jour. <m<) Min. Rec, 8 (1905),

No.8,pp. 884, 885).—Experiments with sweet potatoes at the Winkle Spruit Experi-

ment Farm are briefly spoken of, maturity of tubers and other topics are discussed,

and an analysis of sweet potato flour reported.

Rotten eggs for food (A. //. Sanit. />'"/.. .' (1905), No. 9, pp. 149, 150).—Accord-
ing to data summarized stale or rotten eggs when treated with formaldehyde become
odorless and aresold to bakers and others for use in the preparation of foods. Prose-

cutions for the sale of such goods have been made in .Massachusetts by the State

board of health.

Judging egg noodles and similar goods, II. Luhrig {Ztschr. Untersuch. Nahr.
a. Genussmtl., 10 (1905), No. 8, pp. 158-159).—The analytical data reported show, in

the author's opinion, that egg noodles change somewhat in composition on storing,

hut that, whatever the age, it is possible, on the basis of analysis, to judge of the

amount of eggs used in their manufacture.

The rancidity of fat, J. Klimont (Osterr. Chem. Ztg., 8 \ 1905), No. 11, pp. :'49-

253).—A summary and discussion of investigations on the cause of rancidity of fat.

Concerning damaged tea, P. Buttenberg (Ztschr. Untersuch. Nahr. u. Genussmtl.,

10(1905), No. 1-2, pp. 110-117, Ji<j. I).—Different methods of packing tea are difl-

DUSSed, with special reference to the possibilities of contamination with lead used

for lining tea chests or other packages.
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According to the author, there is little danger except in the case of tea which has

become moist in some way. If the tea chests become wet in transport, considerable

lead may be present in the tea and should be determined in judging of the possible

use of such damaged goods.

Pure food division, H. D. Gibbs (Health Dept. San Francisco, Bui., 1905, Jul},',

pp. 17-22; Aug., pp. 10, 11).—The data reported cover the results of an examina-

tion of 215 samples of dry red California wines collected in the city and county of

San Francisco. D. F. Ragan contributes some information regarding the amount of

adulterated wine.

Judging" the quality of wine vineg^ar, W. Fresenius (Ztschr. Untersuch. Nahr.

u. Genussmtl., 10 (1905), No. 1-2, pp. 121-129).—A paper with a discussion presented

before the meeting of German Food Chemists in Dresden, 1905. In the author's

opinion special attention should be paid to the amount of glycerin present in wine

vinegar, as this offers a means of judging of the quality of the product.

ANIMAL PRODUCTION.

Alfalfa for the growing and fattening* of animals in the Great Plains

region, I. D. Graham ( U. S. Depl Agr., Bur. Anim. Indus. Rpt. 1904, PP- 242-267,

pis. 5).—In a discussion of alfalfa, a crop which, in the author's opinion, has revolu-

tionized animal husbandry of the Great Blains region, data based largely on the work of

the experiment stations and the experience of feeders and breeders are summarized.

Some of the questions considered are the composition and digestibility of alfalfa,

the calculated cost of nutrients supplied by alfalfa and other feeding stuffs, the value

of alfalfa hay cut at different periods of growth, alfalfa as a pasturage, soiling, and

hay crop, alfalfa meal, and the value of alfalfa, fresh and cured, for different kinds

of farm animals and for poultry. The importance of this crop as a honey-producing

plant is also spoken of.

Finely ground, kiln-dried alfalfa hay is called alfalfa meal, and the author states

has given satisfactory results as a feeding stuff. "The commercial article is made
from selected alfalfa and mixed with sugar-beet molasses in the proportion of 75 per

cent alfalfa and 25 per cent molasses."

The high feeding value of alfalfa for all classes of farm animals is pointed out.

Some of the author's deductions follow:

Horses and mules, the author states, "thrive on alfalfa pasture. . . . While . . .

alfalfa is too rich a food for mature horses unless used in combination with some other

roughness, it is an excellent feed for young horses, as it seems to contain just the ele-

ments necessary to develop bone, muscle, and consequent size. Caution should be

used, however, in feeding alfalfa to horses, particularly if they have not been accus-

tomed to it. Like other concentrated feeds, it seems to stimulate all the physical

processes to such an extent that various disorders of the digestive system may appear.

This is particularly noticeable in the urinary and perspiratory glands. . . .

" When alfalfa is fed to horses in considerable quantity the grain ration must be

proportionately reduced and an abundance of other roughness furnished. When
horses have attained a mature age and it is desirable to change from other hay to

alfalfa, this change must be very gradual, and the alfalfa selected for this purpose

should be more advanced in growth at the time of cutting than that which is to be

fed to cattle or sheep. As a general statement, very ripe alfalfa hay is the best to use

for work horses and driving horses, while that prepared in the usual way—that is,

cut when the field is about one-tenth in bloom—is better for the colts. In any event,

horses that are fed alfalfa hay must be given abundant exercise."

For dairy and beef cattle and for sheep alfalfa has given very good results. As
regards the use of alfalfa hay for pigs, the author states that "it is better to cut it
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early so that a larger proportion of leaves may be saved ami consequently a larger

proportion of protein conserved \ late cutting, after tin- Leaves have fallen

somewhat and the stem hardened, is better for horses, bul for j
» i ur - . especially gro^ -

ing pigs, the crop Bhould be so harvested as to save the largest Dumber of leaves.

Experience teaches also that the third or fourth crop i- better for pigs because it is

softer ami more palatable. It is always wise to pro^ ide some sort of a trough or rack

with a floor in it for feeding alfalfa to hogs. . . .

"Alfalfa in its green state, or \\ hen used as hay or ensilage, is a first-class poultry

food. Poultry will pasture on it during the summer and thrive. ... hi- best for

poultry to use the lasl cutting of alfalfa, as it is softer in texture, has a larger propor-

tion of leaves, less woody matter, an. I is more SUCCUlenl than any other cutting.

While poultry of all classes will eat alfalfa hay, oral least the leaves from it, and
thrive, it is undoubtedly a better practice to chop it or grind it ami mix it with a

grain ration. A good practice is to steep the alfalfa hay in hotwaterand let it stand

for several hours before feeding."

The report reproduces photographs of a number of high-grade animals fattened Mr-

fed (.n alfalfa.

Cocoanut meal as a food stuff ( Agr. News [ Barbados], 4 I
1905 I, No. 81 . />.

An analysis, by J. P. d' Albuquerque, of Trinidad cocoanut meal is reported, and the

feeding value of this meal briefly spoken of.

Molasses as a food for work animals, W. II. Dalrymple
I
Breeder's G

(190.-,), Nos. 6, p. Ml; 7, pp. 276, 277; 8, pp. 825, 826; 15, p. 69? I.—The importance
of molasses as a feeding stuff for horses and mules is discussed, and data collected

from 42 Louisiana plantations are summarized.

It is stated that the average amount iv<\ to large mules is s to 12 lbs. per head per

day, a gallon of blackstrap cane molasses weighing on an average 12 lbs. Chopped
hay. peavine, or alfalfa, and some concentrated feed are commonly mixed with this

amount of molasses and the whole U->\ in 3 portions. It i< desirable to begin with

smaller amounts of molasses when this material is first introduced into the ration.

The utilization of brewers' yeast ( Pure Products, 1 I 1905), No. 5,pp. 268, 269).—
Data are summarized regarding the manufacture of feeding stuffs and other prod-

ucts from refuse brewers' yeast.

The destruction of foods and feeding- stuffs by micro-organisms. V, The
composition of slime due to bacteria, J. Konig, A. Spieckermann, and Y. Seileb

(ZUchr. Untersuch. Nahr. ". Genussmtl., 9 (1905), No. 9, pp. 518-528).—The principal

conclusions drawn from the investigations reported follow: Slimes are formed by
many bacteria growing not alone on sugar hut also on some nitrogenous materials,

such as peptone, asparagin, and glycocol. The slime obtained from liquid and solid

nutrient media consists largely or entirely of dehydrated carbohydrates, in part fruc-

tose and glucose groups and in part galactose groups. Dextrin was not identified.

A list is given of the slime-producing bacteria.

Cattle, sheep, and hog feeding in Europe, W. .1. Kennedy
I
U. S. Dept. Agr.,

/>'"/'. Aii'im. Indus. Hal. 77, /'/>. 98).—On the basis of personal experience the author

Summarizes data re<:ardin<: the cattle, sheep, and hog industry in < ireat Britain and
on the continent of Europe.

"A very wide range of feeding stuffs is used, and diversity of methods prevails

both as regards the compounding of rations and the preparation of feed. I Iowever,

satisfactory results are usually obtained, and the methods employed exemplify in no

unmistakable manner that no one combination of feeding stuffs is superior to all

others to produce work, meat, milk, or uniform growth and development. For

reasons of economy the feeders of each country must use, a- far as possible, the feed-

whose production is best adapted to the soil and climatic conditions of that country,

and which can be grown at home.
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"To an American the striking features of European methods are the large use made
of roots, linseed and cotton cake, the large proportion of roughage to concentrates

fed, the dependence placed on pasture and other green feed, the attention paid to

the preparation of the feed, and the effort to use everything grown on the farm.

Furthermore, although the most intensive methods are used to fatten cattle for mar-

ket, the general tendency among breeders is to maintain breeding stock in good

condition, but to avoid the extremely fleshy condition which often leads to barren-

ness and impotency.
" Roots are most extensively used in cattle production in England and Scotland,

and these crops are very highly valued. They are fed to dairy cattle as well as to beef

animals, but when feeding them to milch cows the best dairymen take pains to

avoid tainting the milk by their use. Mangel-wurzels (commonly called mangels or

mangolds), turnips, and ruta-bagas (commonly called swedes) are usually grown in

Great Britain. In the continental countries, especially in France and Germany, the

sugar beet and sugar-beet pulp are used. In some cases carrots are fed, especially

to calves, and in the island of Guernsey parsnips are used."

As was the case with cattle, considerable diversity was noted in the methods of

feeding sheep and pigs. The rations fed to these animals and to cattle are in many
cases described in detail, the amounts of the different feeding stuffs used being

recorded. It is the author's belief that European methods can not be adopted by
American farmers without change, but that probably many features may be

applicable to our conditions.

Special interest attaches to the section devoted to bacon production on account of

the acknowledged excellence of the English, Irish, and Danish bacon.

The sheep industry of England, Scotland, Ireland, and France, W. J.

Kennedy ( U. S. Dept. Agr., Bur. Anim. Indus. Circ. 81, pt. 2, pp. 71-87).—A reprint

from the publication noted above.

The score card in stock breeding, G. M. Rommel ( U. S. Dept. Agr., Bur. Anim.

Indus. Bid. 76, pp. 54, figs. 7).—This bulletin is made up of a compilation of the

score cards used by breeders' associations in the United States certified by the Sec-

retary of Agriculture and is intended as a supplement to Bulletin 61 of the Bureau
(E. S. R., 16, p. 587). The material comprises standards for horses, beef cattle, hogs,

and sheep, but does not include those for dairy cattle.

Cattle feeding experiment, H. R. Smith (Nebraska Sta. Bui. 90, pp. 24, figs. 7).—
Using 5 lots of 10 2-year-old steers, the relative merits of different sorts of coarse

fodder as a supplement to corn were studied.

The experimental rations were made up of shelled corn with prairie grass hay,

alfalfa hay, and alfalfa hay and corn stover; and of corn and oil meal 9: 1 with prairie

grass hay and with sorghum hay. In the 24 weeks covered by the test the average

daily gain per head ranged from 1.9 lbs. on corn and prairie hay to 2.4 lbs. on corn,

alfalfa hay, and corn stover. The greatest range in cost of feed per pound of gain

was from 6.49 cts. on the last mentioned ration to 8.27 cts. on the ration consisting

of corn, oil meal, and prairie hay.

The coarse fodder required per pound of gain ranged from 3.82 lbs. w7ith the lot fed

sorghum hay to 5.19 lbs. with the lot fed corn and prairie hay, and the grain eaten

per pound of gain from 7.89 lbs. on the ration containing corn stover to 9.52 lbs. on

the corn and prairie hay ration. The greatest profit, $3.32 per steer, wras obtained

with the alfalfa and corn stover ration, and the smallest, $1.09 per steer, with the

corn, oil meal, and prairie hay ration. Some of the author's conclusions follow:

" When the ration consisted of corn and prairie hay, the amount of grain required

for each pound of gain wTas lessened 5 per cent by adding oil meal to the grain

ration.
1

' The cost of producing a pound of gain was not lessened by the addition of oil
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meal, but a better finish was secured, which caused the cattle to Bell for L5 cents

more per hundred. . . .

• Alfalfa i- much superior to prairie hay when the grain consists of corn alone. It

also proved to be a cheaper source of protein than oil meal. . . .

•• Bright, well-cured corn stover tV<| w ith an equal weighl of alfalfa, the grain con-

sisting of (torn alone, gave slightly Larger gains than corn and alfalfa, and proved the

most economical ration in the experiment. The addition of corn stover may have
improved to some extent the corn and alfalfa ration by furnishing greater variety

and by its tendency to check scours sometimes caused by alfalfa.

"Sorghum hay returned a value of S4.»i:; per ton in comparison with prairie hay

at $6, each being U'>\ with com 90 per cent and oil meal l<> per cent. . . .

'• While the profit was small, the steer- returned a good price for the rough feeds at

the market values quoted high enough to make them profitable crops to grow on
the farm. Had the feeds been sold, these values for roughage would not have been

secured on the average Nebraska farm, nor would the manure have been left to make
the next crop larger."

From this and similar work with yearling steers previously reported
I
E.S. II.. 16

p. 586) the following general deductions are drawn:
"• Alfalfa hay is pronouncedly superior to prairie hay for beef production, and the

more rapid the extension of the area of land devoted to the production of alfalfa,

supplanting the less valuable and lower yielding native hay, the more rapid will

he the production of wealth from our soil.

"Native prairie hay, if for any reason it is most available for feeding purpose-,

Bhould not he d'<\ with corn alone, but rather with corn supplemented with a small

quantity of some protein food, such as oil meal, to give more nearly a balance of

nutrients in keeping with animal requirements.

"Cornstalks cut and put in the shock immediately after the ears ripen possess a

food value which can not consistently be ignored by the farmer, and existing land

values warrant the larger utilization of this roughness by the adoption of methods of

harvesting that will make such material more valuable for feeding purposes."

Cattle and cattle raising in Brazil, H. von Jhering (Separate from Jahrb.

Deutschsprech. Kolon. Sao Paulo, 1 (1904), pp> 97-113, figs. 6, map 1).— In a discus-

sion of the problems of cattle raising in Brazil, Cuyabana, Caracu, Franqueiro,

Torino, Zebu, and China cattle are described, as the author considers these breeds

of especial importance for the local cattle industry.

Highland cattle, J. Roberts (U. S. Dept. Agr., />'"/-. Anim. Indus. L'j>f. 1904,

pp. 227-241, pis. /').—The origin and history of highland cattle, characteristics and
various points <»f the breed, feeding and management, and related questions are dis-

cussed. The author calls attention to the fact that there are not many representa-

tives of this breed in the United States and gives some information regarding tin'

whereabouts of the few American herds.

Ration experiments with lambs, 1904-5, G. E. Mobton ( Wyoming Sta. Bui. 68,

pp. 23, pis. 8). -The comparative value of alfalfa and native hay, of barley and corn,

and of tlaxseed
| ground without expressing the oil i was studied with 3 lots of 20 lambs

and 2 lots of 3 lambs each. In addition to grain and hay all the lots were fed turnips.

At first the flaxseed used was mixed with the turnips, as otherwise the lambs would
not eat it owing to it- strong taste. After a time, however, it was eaten more readily.

With all the rations containing alfalfa hay the nutritive ratio wa- about 1 :5; w ith the

Dative hay ration it was I : L0.5.

In the L6 weeks of the test the gains made on corn and alfalfa hay and barley and
alfalfa hay were 31.2 ami :;:;. 1 lbs. per head; on corn and native hay, 20.7 lbs.; on flax-

seed, corn, ami alfalfa hay, 31.8 lbs. ; and on flaxseed and alfalfa hay. 25.7 lbs. Elating

turnips at $2 per ton the cost of a pound of gain ranged from 4.68 cts, on corn and
alfalfa hay to 6.08 cts. on corn and native hay.
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At the close of the feeding test a lamb from each of the lots, except that fed corn

and flaxseed was slaughtered. The lamb fed barley gave the largest percentage of

dressed weight (68 lbs.) and meat of the best quality. The lamb fed flaxseed and

alfalfa hay was rated next as regards weight of dressed carcass, "but the meat was

very dark colored and on that account not satisfactory, although it had a very fine

flavor." The weight of the caul fat of this lamb was very high owing to the heavy

flaxseed feeding. No urinary troubles were noted as a result of feeding flaxseed from

which the oil had not been expressed.

According to the author, the investigation shows that "alfalfa and corn and alfalfa

and barley are very nearly equal in feeding value, if they can be obtained at the same

price. In fact, judging from the general condition of the lambs during the experi-

ment, as well as from the gains made, barley is preferable to corn for feeding in con-

junction with alfalfa.

"The ration composed of alfalfa, corn, turnips, and flaxseed evidently closely

approaches in value the two just named. The alfalfa and flaxseed ration ... is

of doubtful value where corn or barley can be obtained cheaply and without long

hauls. But feeders at points over 10 miles from a railroad who can combine farm-

ing with feeding might find it profitable to use flaxseed instead of grain. Flax is a

native of the State, growing wild in places, and cultivated varieties yield well.

"Alfalfa, flaxseed, and turnips would make a good ration for a farmer feeder who
could not obtain corn or barley cheaply."

The tests with flaxseed and barley have been noted from another publication (E.

S. R., 17, p. 585).

Lamb feeding- in the San Luis Valley [Breeder's Gaz., 48 {1905), No. 8, pp. 310,

311, fig. 1).—The successful use of pea-vine hay for fattening lambs is spoken of.

Notes on the Angora goat industry, G. F. Thompson (U. S. Dept. Agr., Bur.

Anim. Indus. Rpt. 1904, pp. 894-399, pi. 1)

.

—The author's official report as juror for

Angora goats for the Louisiana Purchase Exposition is given, as well as information

regarding the importation of mohair and Angora goat skins, Angora goats in Porto

Rico and Cuba, and other current topics relating to the Angora goat industry. The

export duty of £100, which is levied on Angora goats in South Africa, the author

notes, practically prohibits their exportation from that country.

A consideration of mohair and mohair growing, with notes on observa-

tions in South Africa, G. A. Hoekle ( U. S. Dept. Agr., Bur. Anim. Indus. Rpt.

1904, pp. 400-405, pis. 2)

.

—Factors which constitute quality in South African mohair,

the characteristics of the fleece of South African Angora goats, and other related

topics are discussed on the basis of personal experience and observation.

Practical Angora goat raising, C. P. Bailey (San Jose, Cal.: C. P. Bailey &
Sons Co., 1905, pp. 97, pi. 1, figs. 21).—The feeding, breeding, care, and management
of Angora goats, the quality of goat mutton, and related topics are taken up.

Proceedings of the horse industry congress, J. M. de Lagorsse ( Compt. Rend.

Cong. Hippique, 1905, pp. 163).—This volume contains a report of the proceedings of

the congress held in Paris, June 23 and 24, 1905, for the purpose of considering horses

and the horse industry, the papers presented at the meetings, with discussions, and

related matters.

Fattening draft horses, J. W. Coverdale (Breeders' Gaz., 48 (1905), No. 25, pp.

1310, 1311).—The essential points to be considered in feeding draft horses for the

market, according to the author, are the selection of animals of good type and con-

stitutional vigor, starting the grain ration carefully, the selection of a suitable ration

when on full feed, toning up the system by giving a little saltpeter and glauber salts,

abundance of clean bedding and quarters, and careful grooming and sufficient exer-

cise before selling.

"The amount of each feed should be according to the appetite of the horse. . . .

A heavy horse on full feed will eat about 18 ears of corn twice a day, 15 qts. of oats

and bran mixed, and about 10 lbs. of hay."
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Hunter-horse production in Ireland, \V. .1. Kennedy
I U. S. Dept. Agr.

}
Bur.

Anim. /wins. Rpt. I904,pp. 181 226, pls.8). The breeding, feeding, care, and man-

agemenl of Irish hunter horses is discussed on the basis of information gathered by

the author on a trip undertaken to Btudy this industry.

It is pointed oul thai there is much lack of uniformity in Irish banters, but that

nevertheless there has been a ready market for frish horses of all sorts, those of tin

highesl type being purchased for hunting, while those bred ;il"ir_r the same line but

deficienl in size and quality are Bold for other uses and for smaller prices. The

various classes for which then- is a foreign demand at very good prices are freight-

carrying hunters (heavy, medium, and light), mares and allies for breeding' pur-

poses, saddle horses, officers' remounts, troopers' remounts, harness horses-, and

hack or cab horses.

The points to be observed in judging first-class heavy-weight hunters are given in

detail, and the different crosses with hunters which are commonly met with are

described. The influence of district and comity shows, the work of the departmenl

of agriculture of Ireland, and other factors which aid in the development and

improvement of the Irish hunter industry are spoken of.

Mount Serle government camel depot, .1. Desmond [Jour. Dept. Agr. So. Aust.,

9 (1905), No. /, /v. 7-12, figs. /'i. -Information is given regarding the care and man-

agement of the government camel herd of 30 males, 4~> females, and a numherof

calves, and also regarding the successful castration of a number of males, an opera-

tion commonly supposed to he followed by a high death rate.

The causes of daily variation in body weight, J. Latschenbebgeb and S.

Polansky I
Arch. Physiol. [Pfluger], 108 (1905), Xo. 8-9, pp. 451 472, pis. .').—From

experiments with 2 horses extending over 186 days the conclusion was reached that

the gaseous excretory products are the chief factors which influence daily changes in

body weight. Periodicity in the variations was noted.

An investigation into the diurnal variation of the body temperature of

nocturnal and other birds, and a few mammals, S. Simpson and J. J. Galbkaitii

(Jour. Physiol., S3 [1905), No. 8, pp. 225-288, figs. 18).—In birds of diurnal habit

which were examined (chickens, ducks, pigeons, sea gulls, thrush, etc.), the mean

body temperature for 24 hours, as shown by measurements made with a rectal ther-

mometer, was practically the same for all species, namely, 41 to 42° C.

The range «>f temperature with different species was found to vary greatly, being

least in the largest and greatest in the smallest birds. For example, in the domestic

duck it was 0.92° and in the thrush 4.27°, while in the birds of intermediate si/.e the

range was also intermediate. When sex was considered, the mean temperature of

females was found to he higher than that of males.

"The temperature curve of diurnal birds i- essentially similar to that of man and

other homceothermal mammals, except that the maxima occur earlier in the after-

noon and the minima earlier in the morning.

"In nocturnal birds (owls), on the other hand, the curve is inverted, the maxi-

mum occurring about midnight or in the early morning and the minimum about

noon or shortly after. As in diurnal birds, the temperature is highest during the

natural period of activity (night) and lowest during the period of rest (day). The
mean temperature is lower and the range less than in diurnal birds of the same si/e.

" The curves obtained from the rabbit, guinea pig, and dog show the same features

as in man. with a few minor differences. Both the mean temperature and the range

is less than in birds."

Incubation and incubators, R. II. Wool.
| U. 8. />>/>' Agr., Bur. Anim. Indus.

Rpt. 1904, />/> 286-815, figs. 11).—A summary of data regarding incubators in which
different types of incubators are discussed, the defects of incubators pointed out, and
methods of operating incubators and other related topics spoken of.

Incubation and incubators, K. II. \\< U. S. !></>'. Agr.
f
Farmers* Bui. 286,

]>p. -11, figs. 11).—A reprint of the article noted above.
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The poultry industry of Petaluma, California, P. H. Lawler ( U. S. Dept.

Agr., Bur. Anim. Indus. lipt. 1904, pp. 316-322, ph. 3).—The author points out that

the raising of chickens is not generally a paying business in California, except upon

a strip 40 miles wide along the Pacific, though turkeys thrive in all parts of the

State. Where practiced, however, the chicken industry is very important, and Peta-

luma may be fairly regarded as a center of the poultry industry.

Statistics regarding the poultry and eggs produced and shipped, the feeding and

care of the poultry, and other similar data are summarized. The breeds of chickens

which are more commonly raised in the vicinity of Petaluma are Barred Plymouth

Rocks, Brown Leghorns, and White Leghorns, the last-mentioned breed far outnum-

bering all the others.

The growth of chickens, M. Stefaxowska (Compt. Rend. Acad. Sri. [Paris], 141

{1905), No. 4, pp. 269-211; abs. in Zentbl. Physiol., 19 (1905), No. 16, pp. 581, 582).—

The rate of increase in weight of chickens on a uniform diet was found to progress

rapidly until it reached a maximum, and then to take place less quickly. Some
differences were noted with males and females, but in general the maximum rate of

increase was about the middle of the growing period.

The Buff Orpington duck, D. F. Laurie (Jour. Dipt. Agr. So. Aust., 9 (1905),

No. 2, pp. 85-90, fig. 1).—The author considers Buff Orpington ducks very satisfactory

for duck raising under local conditions, and records some data regarding egg yield.

A bird under observation laid 79 eggs in 80 days; a second, 54 eggs in 54 days; a third,

92 eggs in 96 days; and a fourth, 70 eggs in 74 days.

The guinea fowl and its use as food, C. F. Laxgworthy ( U. S. Dept. Agr.,

Farmers' Bui. 234, pp- 24, fig*. 3).—Data regarding varieties, habits and care, mar-

keting guinea fowl, the value of their flesh and eggs as food, and similar topics are

discussed. As pointed out, these birds are fairly hardy and will gather a considerable

part of their food. The flesh is considered excellent, and there is a growing demand
for guinea fowl at fair prices, particularly in city markets.

The oyster. A popular summary of a scientific study, W. K. Brooks

(Baltimore: Johns Hopkins Press, 1905, 2. ed., pp. XYI-\-225, illus.).—The principal

object of this popular summary of data regarding the oyster and oyster problems,

which is based largely on personal experience and observation, is to suggest means

of conducting an oyster industry on a rational and economical basis.

The principal addition, in the second edition, the author states, is the section on

the transmission of typhoid fever and cholera by oysters. If the micro-organisms

causing these diseases and other similar minute forms of life pass into the oyster's

stomach they are digested and rendered harmless, but as long as they remain in the

gills they may be a possible source of infection if the oyster is eaten raw. The author

believes that oysters should not be fattened or floated, but should be marketed

directly from salt water.

"In my opinion, no one need fear to eat true salt-water oysters raw, but every

fresh-water oyster and every ' fattened oyster ' is too dangerous to be eaten raw. . . .

[Fattened oysters are simply full of fresh water. ] All the fresh water that a ' fattened

'

oyster has absorbed is at once extracted by cooking, so the 'fattening' of oysters that

are to be cooked is not only an unnecessary expense, but a fraud on the consumer,

who is sold filthy water from the harbors of cities at the price of oysters."

Imports and exports of animals and animal products, J. Roberts ( U. S. Dept.

Agr., Bur. Anim. Indus. Rpt. 1904, pp. 469-505).—A summary of statistical data.

The total value of animals and animal products imported into the United States

in 1904 was .$112,000,000 in round numbers. The total value of the exports was
$249,300,000. The most prominent feature of our international trade in animals and
animal products during the calendar year 1904 was a decided increase in imports.

Farm animals in 1904 ( U. S. Dept. Agr., Bur. Anim. Indus. Rpt. 1904, pp. 506-

512).—Statistics are given regarding the number and value of farm animals in the

United States, the losses of farm animals during the year, and regarding the amount
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ami value mi' the wool products of L903 and 1904. The total wrool product for L904

was estimated to be 291,783,032 lbs., and its value $64,940,959.

Live stock associations and the markets
| U. S. Dept. Agr., Bur. Anim. Indus.

Bpt. 1904, pp- 513-558).—Addressee and other data regarding live stock, reg

stock, pedigree, and breeders' associations are summarized, and statistics given

regarding the shipments of live stock and range of prices during the calendar year

L904.
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Records of dairy cows in the United States, C. B. Lane I U. S. Dept. Agr., Bur.

Anim. Indus. Bui. 75, pp. 184, pis. 17, figs. 6). This is a compilation of authentic

milk and butter records of pure-bred, grade, and Dative cows in this country to

which numerous private records, having do official endorsement but believed to be

reasonably accurate, arc added.

In the introduction to the bulletin the author- discusses the value of dairy records,

methods of keeping records, and raising the standard of production, and in his sum-

mary draws conclusions along these lines from the data presented.

Circulars were sent to 600 dairymen making inquiries as to the management and
production of their herds. Replies were received from over 200, and of this number
26 p<r c.-nt stated that they did not keep records, while a still smaller proportion was

able to give the cosl of keeping their cow-. Where a special breed was kept the

reports indicated that the owners were more careful in the breeding and manage-

ment of their cows and secured larger yields and greater profits. An abundance of

nutrients returned the greatest profit over cost of food. The proportion of carbohy-

drates was often excessive. The silo assisted materially in reducing the cost of in-<\.

The construction of stables was often faulty.

The author considers that the average production of dairy cows in this country is

hardly up to the profit line and states the fundamental steps to be taken in improving

dairy herds as follows:

"Take advantage of variation. While the tendency of nearly all cows raised is to

become average cows, a number fall below and a few reach a yield of 500, 600, or

even 700 pounds of butter.

"Those above the average should be carefully selected and bred with care and

judgment.
" While the test must be used to detect variation and make selections, it is needed

particularly to test the progeny, to determine whether the good qualities of the parent

have been perpetuated, and to see if any improvement in the offspring has been

made
"Food, care, and management are of the highest importance. Having been care-

fully selected and having stood the test, the cows must be well fed and cared for if

their good qualities are to be retained and improved."

The dairy industry in New Hampshire, I. ('. Weld (New Hampshire Sta. Bui.

JJO, ]>]>. 69-80, figs. 4 I.—This is a brief historical and statistical account of the dairy

industry in the state.

The number of milch cows is placed at L29,900, and their average value per head

at $32.34. It is estimated that the average cow produces annually 4,L) L'.'

>

. lhs. of milk.

There are, in the State. 1 condensed milk factory, 7 chee8e factories, "'-creameries,

and 146 stations from which milk is shipped to Boston.

Demonstration experiments on the feeding of dairy cows, conducted at

the expense and under the supervision of the government during the win-
ter of 1904-5 (Bui. Agr. [Brussels'], £1 {1906), No. 5, pp. S91-872) .—This is a

detailed report of experiments carried out in the different province- of Belgium in

the same manner as in previous years
i

E. s. K., Hi. p. 1010 1. Conclusions are drawn
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from the results of individual experiments, which are very numerous, but not from

the work as a whole.

Report of the Brown Swiss Cattle Breeders' Association, 1904 (Landw.

Jahrb. Schweiz, 19 (1905), No. 7, pp. 447-476).—In this report are included the

records of a number of cowrs of the Brown Swiss breed. The average annual yield of

milk of 28 cows was 4,001.4 kg., the average percentage of total solids was 12.94, and

of fat 3.81. Similar data for the previous year were noted in E. S. R., 16, p. 698.

Report of the Spotted Swiss Cattle Breeders' Association, 1904, {Landw.

Jahrb. Schweiz, 19 (1905), Xo. 6, pp. 301-337).—-The average annual yield of 61 cows

of this breed was 3,798 kg. of milk, showing an average fat content of 3.85 per cent

and 12.97 per cent total solids.

On the importance of a careful system of milking-, H. P. Larsen
(
Vgeskr.

Landm., 51 (1905), No. 50, pp. 555, 556).—The results of the introduction of contract

milking at a Danish estate are given. The average production of 43 cows the first

year, when payment for the milking was based on the amount of butter fat obtained

in the milk, was 6,925 Danish pounds milk and 267 lbs. fat (average per cent fat, 3.47),

against 5,689 lbs. milk and 222 lbs. fat (average per cent fat, 3.48), during the preced-

ing year. The system of feeding, care, and management of all the cows included in

this summary, aside from the method of paying for the work of milking, was the

same both years.

—

f. w. woll.

The consumption of milk in the city of Antwerp and its suburbs, F. Smeyers

and E. Weynants (Rev. Gen. Agron., 14 (1905), Xo. 10-11, pp. 417-428).—The total

milk consumption of the 371,000 inhabitants was 82,830 liters per day, of which 68,000

liters was fresh whole milk, 1,800 liters whole pasteurized milk, 3,725 liters milk

partially skimmed, 7,070 liters skim milk, and 2,235 liters whipped milk.

Is the composition of milk influenced by the food? 0. Jensen (Landw. Jahrb.

Schweiz, 19 (1905), No. 8, pp. 534-559; Rev. Gen. Lait, 5 (1905), Xos. 5, pp. 103-110;

6, pp. 121-128; 5 (1906), Nos. 7, pp. 152-161; 8, pp. 178-185; 9, pp. 198-205).—This

is a continuation of similar investigations previously noted (E. S. R., 16, p. 1009).

The following methods of feeding were studied as regards their influence upon the

composition of milk: (1) The addition of different mineral salts to forage composed

of hay and aftermath or of grass, (2) feeding decreasing quantities of hay in con-

nection with increasing quantities of peas, by which method the chlorin and alkalies

were increased and the phosphoric acid and alkaline earths decreased, (3) feeding

increasing quantities of sesame cake and wheat bran with a basal ration consisting

of hay, by which method the reverse of the above wTas secured, and (4) feeding

grass from unfertilized meadows and from meadows fertilized in different ways.

The detailed report of the investigations contains a description of the methods of

analysis employed, a discussion of the influence of lactation on the milk, and the

results of the methods of feeding mentioned.

When large quantities of saltpeter were fed the milk showed a trace of nitrate.

Large quantities of roots increased the volatile fatty acids. Feeding sesame cake in

connection with wheat bran increased the oleic acid content of the milk fat. Feed-

ing stuffs rich in organic phosphorus compounds increased the acidity and the phos-

phorus content of the milk to a slight extent, Grass very poor in alkalies and
phosphoric acid decreased slightly the potassium in the milk and to a more marked
extent the acidity of the milk and also decreased the curdling power of the milk

with rennet. By changing to green food and also in some cases on pasture the

acidity of the milk was increased.

From these results it is concluded that the composition of the milk fat and the

natural acidity of the milk may be influenced by means of food and other condi-

tions and that the quantity of certain inorganic milk constituents can be increased

or decreased in very extreme cases by feeding, but only within very narrow limits.

On the w7hole the results showed that the composition of milk is not readily influ-
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enced by feeding and thai it is, therefore, no difficull matter to so use artificial fer-

tilizers and concentrated feeds that no injurious effects upon milk and cheese may
result.

Lactic acid in cows' milk, ( >. II. Nowah | Amer. Food Jour., i i 1906), No. /. j>/>.

91, .'/
. The author calculates thai there is present in milk serum a quantity of

organic acid equivalent to 2.5 gm. of citric acid per liter.

The content of preformed sulphuric acid in cows' milk, R. Steineggeb and
< >. Ail km w\ i Landw. Jahrb. Schweiz, 19 < 1905), No. 8, p. 6S0). The analyses made
by the authors showed the presence in solution of 0.0823 to 0.1311 gm. of SOa per

liter. The authors conclude, therefore, that there can no longer he any doubt as to

the presence of preformed sulphuric acid in cows' milk.

Contribution to the knowledge of the properties of salty, bitter milk, R.

Steineggeb and I >. Allemann
I Landw. Jahrb. Schuu iz, 19{ 1905 \, No. 8, pp.581 -588).—

.Milk having a salty, hitter taste is often obtained from cows having a disease of the

udder. The authors analyzed a number of such samples and found that the per-

centages of fat and sugar were greatly reduced. The percentages of ash also showed
considerable variations from normal. In general, there was a decrea.se in P

2 5 , CaO,
K.,< ), and Mg( > and an increase in CI, Na.,0 and S03 .

The viscous fermentation of milk and beer, F. C. Harrison (Rev. Gtn. Laii, 6

(190.'> |, No8. /', pp. 73-80; 5, pp. 97-108; 6, j>j>. 129-130; .',
| 1906), No. 7, pp. 145-15$).—

The literature of slimy fermentations in milk is reviewed and a bibliography of this

subject is given. In addition the author reports in detail studies of 12 species of

dime-producing organisms, some of which were isolated by himself.

While the investigations are not as yet complete the author feels justified in con-

cluding that the bacillus isolated from slimy milk by Marshall and the bacillus

isolated by Ward are identical with the Bacillus lactis viscosus of Adametz. The 12

species were divided into four groups, of which the different members were consid-

ered as identical. This division was based upon the morphological and cultural char-

acteristics. The author also studied the nature of the viscous substance formed in

such fermentations, and concluded that the viscosity is not produced by a diffusible

enzym produced by the micro-organisms, but that the viscous substance is intimately

associated with the substance of the micro-organisms.

An experimental investigation of the Budde process for the preservation
of milk, R. T. Hewlett (Lancet [London], 1906, /, No. 4,pp. 209-211).—The author

believes that in hot weather much of the milk delivered in London would be unus-

able except for the addition of preservatives. While he does not advise their addition

he considers that under present conditions the moderate addition of preservatives

is less dangerous than a semiputrid milk. The Budde process of treating milk is

described and some investigations are reported.

In testing the efficiency of the Budde method, milk was cooled at the dairy imme-
diately after milking and shipped to the laboratory, where it arrived after 4 or 5

hours. Emulsions of cultures of various micro-organisms were added to samples of

the milk and treated by the Budde method. Samples were also subjected to the

same amount of heat without the addition of hydrogen peroxid, and noninoculated

samples were also used as controls.

The organisms tested were Bacillus diphtheriae, />'. ocidi lactici, />'. coli, 1>. typhosus,

paratyphoid bacillus, B. dysenterise, cholera vibrio, Micrococcus pyogenes aureus, B.

tuberculosis, B. anthracis with spores, II. subtHis, />. mycoides, and PeniciUium glaucum.

From one to three experiments were made with each organism. The results

showed that all the nonsporogenous organisms, both pathogenic and nonpathogenic,

were destroyed by the Budde process. The spore-bearing organisms, while not

destroyed, were greatly reduced in numbers. The reduction in numbers of organ-

isms by heating alone was not so great as that by the Budde method. In milk

20408—No. 7—06 6
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obtained in the ordinary way the number of micro-organisms were reduced by the

Budde method over 99.9 per cent,

The author states that milk treated by the Budde method is practically undis-

tinguishable from untreated milk in taste, odor, and appearance and in the rising of

the cream, and that such milk will keep perfectly sweet and apparently unaltered

for at least 8 to 10 days in hot weather and for a still longer period in cold weather.

No increase in acidity is caused by the treatment, and when properly carried out

the whole of the hydrogen peroxid is decomposed, and hence at the end of the proc-

ess no trace of it can be detected in the milk.

The detection, determination, and rate of disappearance of formaldehyde

in milk, R. H. Williams and H. C. Sherman (Jour. Amer. Chem. Soc, 27 (1905),

No. 12, pp. 1497-1503).—The hydrochloric-acid and ferric-chlorid test for formalde-

hyde in milk was found very satisfactory. Souring of the milk did not in itself affect

the delicacy of the test. The gallic-acid test has been found considerably more deli-

cate, but less convenient, The potassium-cyanid method was found satisfactory for

quantitative determinations at any concentration greater than 1 to 160,000.

Aqueous solutions of formaldehyde containing 1:5,000 to 1:40,000 of formaldehyde

lost strength steadily on standing at room temperature, the loss increasing with the

dilution, and due to an actual destruction of the formaldehyde. When added to milk

in the proportions of 1:10,000 to 1:40,000 formaldehyde disappeared from 10 to 20

times as rapidly as from aqueous solutions of this same concentration. In aqueous

solution formaldehyde decreased in amount from 1:40,000 to 1:160,000 in 28 days,

while in milk the same diminution occurred in 2 days. Aqueous solutions of 1: 1,000

showed no appreciable loss in 5 months. The rate of disappearance from milk was

practically the same, whether formaldehyde was added before or after souring.

Contribution to the knowledge of the influence of formaldehyde upon
milk, R. Steixegger (Landw. Jahrb. Schweiz, 19 (1905), Xo. 8, pp. 512-527, fig. 1).—
The author studied the influence of formaldehyde on the milk fat, milk sugar, action

of rennet, and the acidity of milk. Some of the conclusions reached follow

:

Formaldehyde when added to milk exerts an influence upon the proteids which is

not dependent upon the presence of any organic ferment, Formaldehyde increases

the acidity of the milk. Each milk is capable of combining with only a definite

quantity of aldehyde which so-called aldehyde number stands in direct relation to

the nitrogen, the greater the amount of nitrogen the higher the aldehyde number.

This reaction is not influenced by the action of rennet or the decomposition of milk

due to long keeping. Formaldehyde increases also the acidity in ripe cheese.

The influence of formaldehyde on proteids, R. Steixegger (Landw. Jahrb.

Schweiz, 19 {1905), No. 8, pp. 528, 529).—In connection with the above investigations

the author studied the influence of formaldehyde upon leucin and tyrosin, conclud-

ing that formaldehyde and other aldehydes are capable of entering into combinations

with the amido bodies.

The possible infection of man with Micrococcus melitensis by goats' milk
(Jour. Roy. Army Med. Corps, 6 (1906), No. 1, pp. 113-116).—An outbreak of Malta

fever on shipboard is attributed, in the correspondence here given, to the drinking

of the milk of goats.

On the injurious effects of sterilized milk on the nutrition of infants, A.

Karawja (Abs. in Chem. Ztg., 29 (1905), No. 94, Repert. No. 24, p. 353).—The results

of the author's investigations are unfavorable to the use of sterilized milk in infant

feeding.

Principles and practice of butter making, G. L. McKay and C. Larsen [New
Tori-: John Wiiey & Sons; London: chapman & Hall (Ltd.), 1906, pp. XLL+329, pi*. 6,

figs. 172).—As the subtitle reads, this is a treatise on the chemical and physical prop-

erties of milk and its components, the handling of milk and cream, and the manu-
facture of butter therefrom.
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The authors state that they have endeavored to incorporate thebesl and mosl pro-

gressive methods employed in butter making in the principal dairy countries of the

world, and to give such related scientific information as maj beof interesl and value.

The scope of the treatise is indicated by the chapter headings, which are as follows:

Composition of milk; milk secretion; properties of milk; ferments in milk; abnor-

mal milk; variation of fat in milk; receiving, sampling, and grading milk and cream;

composite samples; creamery calculations; heating milk previous to skimming; sepa-

ration of cream; farm separators; pasteurization; cream ripening; starters; churning

and washing butter; salting and working of butter; packing and marketing butter;

composition of butter, and judging and grading butter. The book is well printed

and illustrated.

Contribution to the knowledge and determination of volatile fatty acids in

palm oils and butter, 0. Jensen {Landw. Jahrb. Schweiz, 19 (1905), No. 8, pp.

.'.i.-,
: Ann. Agr. Suisse, 6(1905), No. 6, pp. /.'/-.",<;: Rev. G6n. Lait, 4(1905),

No. 19, pp. '/:; -447; 20, pp.457-464; -i< PP- 181-490; aba. in Jour. Soc. Chem. Indus.,

94 (1905), No. 19, pp. 1025, 1026).—The author separated the volatile fatty acids of

cocoanul oil and butter by the fractional precipitation of their silver salts, and

studied their properties.

Cocoanut oil was found to contain no butyric and hut little caproic acids, while

the percentages in butter, though varying greatly with different samples, were on an

average 3.92 |>er cent for butyric and L.88 per cent for caproic. For the detection of

small quantities of cocoanut oil in butter the determination of caprylic and capric

acids is recommended.

A marked case of late gassy fermentation in cheese, A. Peter and M.

Bchneebeli ( Centbl. Bakt. [etc.], 2. Abt., 15 i 1905), No. 19-20, pp. 600-605, pis. 2).—
From a series of 24 Kminenthal cheeses which showed gassy fermentation after 10 to

14 days the authors isolated a variety of Bacterium lactis aerogenes which was often

present in nearly pure cultures and which was considered the probable cause of the

trouble. A similar result was obtained in the manufacture of an experimental cheese

in which this organism was used in a pure culture.

On the influence of lactic acid on casein and paracasein, O. La\a ( MUchw.

Zentbl., 1
I 1905), No. 12, pp. 538-547).—The author concludes from the results of his

investigations that casein combines with lactic acid to form lactates.

The lactates which contain lactic acid up to 1 per cent are insoluble in water,

while the lactates with higher acid contents are soluble in water. By dialysis a lac-

tate may be obtained which contains from 1.4 to L.9 per centof lactic acid. By pre-

cipitation with mineral salt from a solution of casein in lactic acid a Lactate may be

obtained which contains 7.5 per cent of acid. It is, therefore, considered that the

designation of the insoluble lactate as mono-lactate and the soluble lactate as di-lac-

tate by Van Slyke and Hart (E. S. Et., 14, p. 607) is unsatisfactory. [It may here

hi- noted that the more recent investigations of Van Slyke and Hart
| E. 8. R., 1<>, p.

L018) have shown, according to these authors, that there is only one series of casein

compounds formed by a combination with acids, and that what they previously sup-

posed was a casein mono-salt was simply the base-free casein.]

Casein lactates contain only a small amount of phosphorus, 0.45 to 0.48 per cent.

The spontaneous curdling of milk is explained by the formation of Lactic acid by

means of micro-organisms, the changing of the phosphates of milk into acid salts by

mean- «.f the lactic acid, the formation in the milk of both soluble and insoluble

lactates, and when the soluble lactate- are present in Bufficienl quantities the precipi-

tation of them by the mineral salts as curd. The high plasticity of the casein in

cheese is due to the impregnation of the casein with calcium lactate. It is consid-

ered probable that paracasein is a combination of casein with calcium phosphates.

By the influence of acids the paracasein is changed into casein and forms the same

lactates as the casein.
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New industrial product, R. Guenther (Mo. Consular and Trade Rpts. [U. S.~\

1905, Xo. 302, p. 243).—Brief reference is made to the manufacture of galalith, a

horn-like product prepared from cows' milk, and stated to be valuable in the manu-

facture of various ornamental and useful articles.

Officials, associations, and educational institutions connected with, the

dairy interests of the United States for the year 1905 ( U. S. Depi. Agr., Bur.

Anim. Indus. Circ. 80, pp. 12).

VETERINARY MEDICINE.

Report of the Minnesota State Live Stock Sanitary Board, 1905, S. H.

Ward et al. (Ann. Rpt. Minn. Live Stock Sanit. Bd. 2 (1905), pp. 119).—Within recent

years wheat has been less extensively planted in Minnesota than formerly, and

animal industry has assumed greater importance. This statement is particularly true

for dairying. The work of the live stock sanitary board has increased in value

correspondingly.

Certain dairymen have raised objection to the inspection of cattle for tuberculosis

and testing them with tuberculin. The test is not made compulsory, however, unless

the disease is known to exist in the herd. On account of the fact that an indemnity

is paid owners for the destruction of tuberculous cattle, it is recommended that such

dairymen be not allowed to replenish their herd with other cattle without previous

inspection. Otherwise the reimbursement for other animals would constitute a con-

tinual burden on the State.

Glanders appears most frequently in the counties adjacent to the Dakotas, and

outbreaks are usually traced to the purchase of range horses. Considerable work

has been done during the year on hog cholera, particularly with reference to the

existence of a form of the disease caused by filterable virus, as described by the

Bureau of Animal Industry of this Department. Notes are also given on swamp
fever, rabies, and blackleg. W. L. Beebe presents a detailed report on the pathology

and bacteriology of tissues and material sent to him during the year for examination.

Human and bovine tuberculosis, N. Raw (Brit. Med. Jour., 1905, No. 2338,

pp. 1018-1021).—The views at present held by the author on the relationship

between these two forms of tuberculosis are based on an observation of 3,500 cases

of human tuberculosis and a study of 650 autopsies.

During these investigations it was found that the lungs of children may become
infected by direct extension of infection from the mesenteric glands through the

diaphragm to the lungs. This infection frequently follows the use of tuberculous

milk. The author maintains that human and bovine tuberculosis are distinct dis-

eases, and are capable of setting up different sets of symptoms at different periods of

life, depending upon the localization of infection, and that primary intestinal tuber-

culosis is generally bovine in origin from infected milk. According to this view of

the matter, therefore, human and bovine tubercle bacilli are distinct species, but

man is susceptible to both.

The origin of pulmonary lesions in tuberculosis, H. Vallee (Ann. Inst.

Pasteur, 19 (1905), Xo. 10, pp. 619-624).—It appears to be established beyond contro-

versy that in all species of animals the pulmonary parenchyma is the favorite tissue

for the location of the tubercle bacillus.

In statistics collected on 43,000 animals the lungs were affected in 75 per cent of

cases. The author inoculated 2 young calves by the intratracheal method and found

that the lungs as well as the bronchial and mediastinal glands were difficult to infect

in this way. Experiments were also carried out which seemed to indicate that the

lungs may readily become affected by extension of an alimentary infection.

As a result of his investigations the author concludes that among the various

methods of infection that of ingestion is calculated to produce most surely and most
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quickly an infection of the Lymphatic glands in the region of the Lungs. The tubercle

bacillus, introduced into tin- intestines, seems to be able t<> pass through the intestinal

walls an<l the neighboring lymphatic glands without Leaving any trace of its presence.

Intestinal origin of pulmonary tuberculosis, A. Calmette and C. Gi ERIN

[Ann. Tnst. Pasteur, 19 i 1905), No. 10, pp. 601 618). The investigations reported in

this paper were undertaken for the purpose of obtaining information regarding the

proposition of von Behring that pulmonary tuberculosis usually arises as the result

of intestinal infection in early life. For this purpose the authors experimented with

goats, testing the effect upon this animal of ingestion of tuberculous products of

various origin.

It was fou mi possible to infect the i nam i nary gland of goats with cultures of bovine,

human, ami avian tubercle bacilli as well as with those of pseudotuberculosis. Even

when the tissue of the gland was in mi way injured, cultures of bovine tubercle bacilli

introduced into it led to the death of the animal within a short time and without

extension of tin- Lesions t<> any other organ. Cultures of human tubercle bacilli,

however, were less virulent ami produced Lesions which slowly healed. The avian

bacillus ami the bacillus of pseudotuberculosis were Less virulent.

Young goats were then allowed to suck milk from mammary glands infected in

the manner just described. From these experiments it appear- that young goats

react in a decided manner to any of the cultures already mentioned obtained in the

milk of infected goats. The reaction was most pronounced in the mesenteric glands.

In all cases, without regard to the kind of bacillus, these glands became greatly

swollen, but only the bovine and human tubercle bacilli led to the actual formation

of tubercles within the ganglia. The bovine bacillus caused the most serious

infection, leading to caseation of the tubercles and ultimately extending to the Lungs.

After infection with the human bacilli, however, the lesions tended to heal by

calcification.

Detailed notes are given on the post-mortem findings in young goats treated in the

manner indicated. Cultures of the same species of bacilli were then introduced by

means of a sound directly into the rumen of other young goats. In these experi-

ments also the bovine bacillus was most virulent, producing secondarily a pulmonary
infection. Human bacilli appeared to be harmless for young goats when introduced

directly into the rumen and did not exercise a vaccinating effect toward bovine

bacilli. Avian bacilli and bacillus of pseudotuberculosis were equally harmless.

In the first experiments carried out by the authors, an apparent confirmation of

von Behring's theory was found. Later, however, experiments showed that von

Behring's theory that pulmonary tuberculosis of the adult results from a slow devel-

opment of an intestinal infection in early life is probably wrong. According to the

authors' experiments in adult goats, the infection proceeds more easily from the

intestines to the Lungs than in early life.

Dang/er of infection with tuberculosis by different kinds of exposure, E. C.

Bchkoedeb and W. E. Cotton ( U. S. Dept. Agr., Bur. Anim. Indus. Rpt. 1904, pp.

44-65).— In determining the relative liability of infection from different methods of

exposure the authors subjected guinea pigs to infection from abdominal injections of

milk from tuberculous cows, from feeding tuberculous milk, being confined in cages

on the walls of stalls in which tuberculous cattle were kept, or in the mangers of such

cattle.

The milk used for intraabdominal injection- came from »> tuberculous cows, and
224 guinea pigs received injections of such milk. Of this number 4, or 1.78 per

cent, became infected. The total amount of milk used in these injections was about

3 pts. The number of guinea pigs fed tuberculous milk was L32, ami of this number
1, or 0.76 per cent, became infected. The total amount of milk U-i\ was about 118

gal. and the average feeding period about 47 days. The number of guinea pigs

exposed in the same stall with tuberculous cows was 35, and of this number 2, or
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5.71 per cent, became tuberculous after an average exposure of 135 days. During the

same time 42 guinea pigs were exposed in the mangers of the same cows, and of this

number 6, or 14.28 per cent, were infected.

A series of experiments was also carried out on 19 hogs, which were fed in all 462^

gal. of tuberculous milk during an average feeding period of 143 days. None of the

pigs became infected.

Comparing intraabdominal injections of tuberculous milk with ingestion of the

same product, it was found that the latter method required 12,000 times as much
milk as the former to produce an infection. These experiments are believed to show

that while the milk of tuberculous cows is a dangerous product, the liability to

infection from it is much less than from other sources of infection. Attention is

called to the fact that not one of the 132 guinea pigs injected with milk from one of

the cows which was badly affected with tuberculosis developed the disease.

Clinical and bacteriological diagnosis of bovine tuberculosis, J. Vexner-

holm (Svensk Vet. Tidshr., 10 (1905), No. 11, pp. 444-451).—Particular attention is

given in this review to a consideration of the investigations of Ostertag and his asso-

ciates on the means of diagnosing various forms of tuberculosis, especially mammary
tuberculosis.

The tuberculin test for tuberculosis, D. E. Salmon
( U. S. Dept. Agr., Bur.

Anim. Lulus. Cirr. 79, pp. 14).—This circular is a reprint from the Yearbook of the

Department for 1901 (E. S. R., 14, p. 396).

Vaccination against tuberculosis, Thomassex ( Tijdschr. Veeartsenijk., 33 (1905),

No. 3, pp. 151-162).—The literature relating to this subject is briefly discussed.

The author experimented with young calves to determine suitable methods of

immunizing them against tuberculosis. For this purpose cultures of human tubercle

bacilli, serum from hyperimmunized cattle, tuberculin, and bovovaccine of von

Behring were tested. As a result of the author's experiments it is concluded that

active immunity toward tuberculosis may be brought about in young calves.

The author recommends that calves should be vaccinated at the age of about six

weeks before exposure to tuberculosis and only after a negative result from tuber-

culin test. The use of human tubercle bacilli of low virulence is preferred to that of

other vaccines or serums. Special care is urged in pulverizing the bacilli in order to

prevent possible pulmonary lesions in the young calves. The degree of immunity is

not definitely determined. The author believes that the method will suffer from

certain practical difficulties when applied on a large scale.

The development of tubercular mammitis, G. Moussu (Rec. M&d. VH., 83

(1905), No. 23, pp. 777-788, j)ls. 2, Jigs. 2).—Attention is called to the fact that the

large percentage of tuberculosis observed in hogs fed on dairy by-products around

creameries and cheese factories has been greatly reduced as the direct result of steril-

izing these products.

The author insists that it is not sufficient to regard the milk merely from cows
affected with tuberculosis of the udder as infectious. From his own observations

combined with those of others he believes that the milk of all tuberculous cows
must be considered as dangerous. It is granted that frequently, perhaps in the

majority of cases, the milk of tuberculous cows in which the udder is not affected

does not contain enough tubercle bacilli to produce infection. The fact can not be
determined, however, from an external examination of the cow, and the milk is,

therefore, to be suspected.

In order to prevent the distribution of tuberculosis by means of tuberculous milk,

it is recommended that all tuberculous cows be excluded from herds which furnish

milk for the public. On account of the difficulty of carrying out such measures at

once it is recommended that temporarily the milk of tuberculous cows be sterilized

or otherwise treated so as to destroy the tubercle bacillus before distributing for use.

Contagious mammitis, G. Mayall ( Vet. Rec, 18 (1905), No. 910, p. 414).—In
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caa s of contagious mammitis the author reports g I success from the use of an

ointment consisting of equal parts of lanolin and lard mixed with \ dr. each of calo-

mel and carbolic acid for every 2 oz. of the base. The external lesions in bad cases

of contagious mammitis are perhaps irritated to considerable extenl by milking.

The use <it' a milking siphon, however, in Buch cases seems to be a doubtful procedure,

for t hi- reason that the infection might be thereby Bpread.

Abortion and sterility in cows, .1. A. Gilri in [Jour. Dept. Agr. So. Aust., 9

(1905), No. 4, />/>. 255- 261).—These diseases, though usually separated, an- in reality

closely associated and cause greal losses annually in South Australia.

The symptoms and means of dissemination of this disease are described. The

method of procedure in treating cows consists in tin- free use of antiseptics. During

the past 3 years several thousand cows have been treated with antiseptic washes of

corrosive sublimate ami almost uniformly the results have been satisfactory.

Hemorrhagic enteritis of cattle, Cn \i sse Rec. Med. Vet., 83 \ 1905 \, No. 23, />/>.

—From the accounts of various investigators relating t«> this disease it

appears that it is not always 'In.- to th«- same cause. The various forms of the dis-

ease are briefly described ami note- an- given on the pathological lesions. No satis-

factory treatment has been devised. In a few cases hypodermic injection- of ergotine

in doses of 0.5 to :: gm. daily have proved efficacious.

Contagious conjunctivitis of cattle, I . A. Vebnei Natal Agr. Jour, and Min.

Bee., 8 (1905), No. 11, pp. 1<>;:>, 1080).—This disease usually affects young cakes,

hut sometimes occurs among adult animals. The symptoms are briefly described.

It is evidently contagious, ami diseased animals should, therefore, be quarantined.

As a direct treatment for the eye, the author recommends a solution of nitrate of

silver ami extract of belladonna containing 8 grains each to an ounce of water.

Contagious pleuro-pneumonia, I>. Hutcheon (Agr. Jour. Capi Good Hope, 27

(1905), No. 6, pp. 756-778).— According to the observations of the author the period

of incubation of the disease ranges from 42 to 59 days, and death occurs within from

17 to 33 days after the disease appears.

The symptoms and post-mortem lesions are described in detail. In securing virus

for use in preventive inoculation an animal in the first stages of the disease should

he selected and killed. The pleural fluid may then be removed under aseptic con-

ditions and used for inoculation of healthy animals. Inoculation does not always

render animals immune. In some cases the vaccine does not appear to take.

The author found that the pleural fluid could also he used successfully in prevent-

ing the disease when applied as a drench. In this operation the fluid should he col-

lected in a careful manner ami strained, after which it i- given a- a drench without

the addition of water. Care should he exercised m.t to cause any abrasion of the

mucous membranes during the operation, since otherwise a fatal infection may take

place.

Experiments with septicidin in septic pleuro-pneumonia of calves, Ebeb-

hard (Berlin. Tierarztl. Wchnschr., 1905, .Y<<. ;.'/, pp. 829, 830).—On account of the

prevalence of tin- disease and the difficulty of eradicating it by ordinary means, the

author tested septicidin for this purpose.

During one outbreak of the disease the author vaccinated 15 calve-. Each calf

received LO cc. of the septicidin hypodermically. None of the vaccinated calves

became infected. The same remedy wa- te-ted on another estate with equally satis-

factory results. It was not used for curative purposes.

Epizootic lymphangitis, S. T. Amos {.\<i/<i/ Agr. Jour. <(it>l Min. /.'<

No. 10, pp. 993-996, pJ. 1).— Infection from this disease usually takes place through

skin wounds chiefly on the ribs ami Hank, hut also on the fore limbs.

The post-mortem appearances of the disease an- described and notes an- given on

the treatment. In cases which have been allowed to run for a Ion- time without
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care there is no hope of cure. In the early stages, however, a recovery may be

brought about by the application of an ointment of biniodid of mercury.

Bacillus necrophorus and its economic importance, J. E. Mohler and G. B.

Morse ( U. S. Dept. Agr., Bur. Anim. Indus. Rpt. 1904, pp. 76-116) .—An elaborate

review is presented of the synonymy, history, and literature of this bacillus in con-

nection with the bibliography of related articles.

The organism occurs normally in the intestines of hogs and perhaps also of the cow

and horse. Notes are given on its morphology, motility, staining, biology, behavior

on different culture media, and chemical activities. It is destroyed by exposure to a

2 per cent solution of carbolic acid for 2 minutes, a 1/2000 solution of bichlorid of

mercury for 9 minutes, or a 1 per cent formaldehyde solution for 13 minutes. The

authors described in detail the pathogenic properties of this organism and the special

pathology as shown in cases of necrobacillosis of the skin in rabbits, guinea pigs,

and other animals, and also in the hoof and digestive tract.

An account is also presented of other diseases caused by the necrosis bacillus, such

as necrotic stomatitis, ulcerative anovulvitis, necrotic vaginitis, necrotic metritis,

foot rot of cattle and sheep, joint ill, avian diphtheria, etc. The deep ulcers in the

intestines in cases of hog cholera are apparently due to the necrosis bacillus, and the

organism has also been isolated from chickens affected with diphtheritic roup as well

as other birds. As a prevention against this organism the authors recommend the

thorough application of antiseptics.

Poisoning- of cattle by molds, Bayer ( Wchnschr. Tierheilk. u. Viehzucht,49 (1905),

No. 50, pp. 793, 794).—The author presents some of the details of symptoms and

pathological lesions observed in 5 cattle which were affected by eating clover badly

damaged by certain common molds, especially Aspergillus glaucus and PeniciUium

ylaucum. The symptoms were great weakness, reddened mucous membrane of the

mouth, loss of appetite, paralysis of the throat, and diarrhea.

Enzyms in cornstalks and their relation to cornstalk disease, T. M. Price

(U. S. Dept. Agr., Bur. Anim. Indus. Rpt. 1904, pp. 66-75).—On account of the

suddenness with which death occurs in many cases of so-called cornstalk disease, it

was suspected that the presence of prussic acid in cornstalks might be the cause.

Cornstalks were obtained from a field where a number of cattle had died of corn-

stalk disease, but upon direct analysis for prussic acid this poison could not be deter-

mined. Negative results were also obtained from an attempt to find a glucoside

which might break up into prussic acid. Attention was then directed to the possible

presence of enzyms, and a peroxydase was found with the properties of catalase.

Further analyses showed that neither diastase, invertase, lactase, maltase, cytase, or

lipase were present. The cornstalk enzym lost its power of splitting up glucoside

when subjected to a temperature of 78° C. The proteolytic enzym was broken up at

68° C. The cornstalk enzym appeared to have the same resisting power toward

heat as that obtained from bitter almonds.

The author believes that these investigations, while not conclusive, indicate the

presence of an enzym in cornstalks which may give rise to the formation of prussic

acid by splitting up glucosides. This would account for a certain percentage at least

of the cases of cornstalk disease.

A recent outbreak of sheep pox, Teetz (Berlin. Tierarztl. Wchnschr., 1905, Xo.

49, p. 830).—In outbreaks of this disease it is recommended that a strict quarantine

be enforced, so that healthy animals may not be exposed to the disease. When
quarantine is maintained with sufficient stringency it is possible to make incisions in

the swollen parts of the skin in infected sheep and treat the wounds so that the

mortality is reduced to a very low percentage.

Report of the work against scabies of sheep and cattle in 1904, C. O.

Goodpasture (U. S. Dept. Agr., Bur. Anim. Indus. Rpt. 1904, pp. 447-460) .^During
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the year under report there has been a decided reduction in the number of scabby

sheep received al the principal markel centers, and this reduction is attributed to

the greater restrictions on the traffic of Bheep without inspection.

The uumber of scabby sheep received al regular stations in 1904 was 85,221. Dur-

ing the same year the total Dumber of sheep inspected was 13, 1,000, of which

8,000,000, or 7.1 per rent, were infected. The total number of sheep 'lipped was

more than L2,000,000, of which 2,000,000 were dipped the Becond time. The per-

centage of effectiveness was 99.35. Special attention is called to the very successful

work in the eradication of sheep scab in Utah and Wyoming, where the results are

largely due to the thorough and satisfactory cooperation between the state and Fed-

eral authorities. Such cooperation has also heen arranged in New Mexico and other

infected districts.

The woolgrowers of the Western state- have come to realize the importance of

drastic measures in dealing with sheep scab. During the year 1904 the number of

scabby cattle received al regular market centers was 19,702. The total number of

cattle inspected during the same year was 8,395,000, of which 230,000 were Bcabby.

The total number of cattle dipped during the year was 564,000, including L69,000

which were dipped I \\ ice.

Hog cholera, W. Robertson i Agr. Jour. < 'ape Good Hop< .
:'.

I
1905 I, No. 6, pp. 7S5-

?.;>;, ph. ?).—The history of this disease in South Africa is outlined in considerable

detail, and notes are given on the symptoms and post-mortem lesions, especially as

observed by the author in South Africa.

In general, the pulmonary lesions appeal- to be quite constant and occur independ-

ently of the intestinal ulcers. Directions are given for disinfecting premises after

the occurrence of the disease, and on other methods for preventing the disease by

means of quarantine and isolation of affected hogs.

The use of mallein in diagnosing- glanders, L. J. Hoogkamee and J. DE II \ an

{lijdschr. Veearteenijk, S3 {1905), No. 8, pp. 169, 170).—As a result of extensive

mallein tests carried out since 1896 the authors conclude that glanderous horses

should ordinarily show a reaction of \\ to 2° 0. after inoculation with mallein. The
temperature of healthy horses should not rise above 38.4° C. after inoculation.

Dog distemper, Pioekowski I Berlin. Tierarztl. Wchnschr., 1905, No. 49, />/>. 830-

832).—Much attention has heen given to a study of the bacteriology of this disease.

The author isolated several bacteria from cases of dog distemper and finally found

a virulent organism in the spleen, lungs, and hypophysis of the brain. This organism

in pure cultures produced death from typical dog distemper within 2 to 3 weeks after

the inoculation of healthy dogs. From this organism a serum was obtained through

culture and inoculation experiments which produced satisfactory results in 83 per

cent of cases. The author believe-, therefore, that this serum may he relied upon in

preventing the development of dog distemper.

Fowl cholera, 0. H. Stange {Iowa Agr., 6 {1905), No. S, pp. 86-88).—The
Symptoms Of this disease are briefly described.

Since treatment is ordinarily ineffective, it is necessary to adopt preventive meas-

ures. To this end poultry houses in which an outbreak of the disease has occurred

should be treated with carbolic acid or some other antiseptic, and dead Or diseased

fowls should be disposed of by burning or burying deeply. In order to prevenl the

spread of infection to healthy fowls, corrosive sublimate may be placed in the

drinking water at the rate of 1 part in 2,000.

Animal parasites affecting domesticated animals, Desmond (/our. Tkpt. Agr.

8o. Aust., 9 {1905), No. ;. pp. 247-255, figs. 9).—Notes are given on certain tape-

worms which infest horses, Including Taenia perfoliate, T. plicata, and T. mamiUana.

In preventing infestation by these parasites attention should be given to tin-

water supply, since horses may become infested from contaminated water. The
water may be treated with sulphate of iron. Santonine and tartar emetic may be
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added to the food. A peculiar case of intestinal infestation in a horse is reported.

The larvre of botflies were found attached in considerable numbers to Ascaris mega-

locephala and tapeworms in the intestines of the horse.

Treatment for worms in domestic animals, D. Hutcheon (Agr. Jour. Cape

Good Hope, 27 {1905), No. 5, pp. 589-61 4, figs. £0) .—Particular attention is given to

treatment of domesticated animals for tapeworms, roundworms in horses, and

stomach worms of sheep.

Sulphate of copper is said to be one of the longest used and most effective remedies

for roundworms in horses. It also gives good results in the treatment of stomach

worms in sheep and tapeworms in calves, lambs, and kids. During experiments in

drenching animals with a solution of sulphate of copper, it was found that goats were

more resistant to this drug than sheep. Goats were given as much as 40 grains sul-

phate of copper and 4 oz. of water without harm, no inflammation being caused in

the mucous membrane of the stomach. In the preliminary experiments with sul-

phate of copper in treating lambs, however, numerous cases of the poisonous effects

of this substance were seen and many deaths were caused.

After further experimentation it was decided that copper sulphate to be used for

such work should be of standard purity of a uniform dark blue color. It appears

that a fast of more than 30 hours renders sheep more susceptible to the influence of

copper sulphate than they otherwise would be. The author recommends that 1 lb.

of copper sulphate be dissolved in 10 gal. of water, and that from this solution lh, 3,

3 h, 4, and 5 oz., respectively, be fed to lambs 3, 6, 9, 12, and 18 months old.

Numerous experiments were carried out in treating ostriches for infestation with

Srtongylus douglassii. As a result of these experiments it was found that a prelimi-

nary dose of kerosene oil tends to remove gastric mucus caused by the presence of

parasitic worms. The parasites are then more directly exposed to the action of car-

bolic acid and turpentine, which are recommended in destroying these worms. The

method of procedure recommended by the author is as follows: After fasting 18 hours

give 12 oz. of kerosene and an equal quantity of milk to adult birds. After 2 or 3 days

allow the birds to fast again for 18 hours, after which they are to be given 4 dm. car-

bolic acid and 12 dm. of turpentine in 10 oz. of water.

The tapeworms of American chickens and turkeys, B. H. Ransom ( U. S.

Dept. Agr., Bur. Anim. Indus. Rpt. 1904, pp. 268-285, figs. 31).—In this article the

author presents complete descriptions of all species of tapeworms known to occur in

chickens and turkeys in the United States. A key is also given to assist in their iden-

tification and brief notes are presented on the life history of the tapeworm and means

of eradicating them.

Contagious diseases of animals in foreign countries, J. Roberts ( V. S. Dept.

Agr., Bur. Anim. Indus. Rpt 1904, pp. 461-468).—Statistics are presented on the

extent of the more important infectious diseases in Belgium, Denmark, France,

Germany, Great Britain, Hungary, Netherlands, Norway, and Sweden.

The exhibit of the Bureau of Animal Industry at the Louisiana Purchase
Exposition, J. M. Pickens and J. W. Fink ( U. S. Dept. Agr., Bur. Anim. Indus.

Rpt. 1904, pp. 406-416, pis. 2).—A brief account is presented of the exhibit made by
the Bureau at the St. Louis Fair with particular reference to meat inspection, stock

inspection, discussion of animal diseases, horseshoeing, dairy industry, and animal

husbandry.

RURAL ENGINEERING.

Report of irrigation and drainage investigations, 1904 (U. S. Dept. Agr.,

Office Expt. Stas. Bid. 158, pp. 755, pis. 12, figs. 129).—This is the fifth annual report

of the investigations in these lines carried on by this Office.

The report contains the following articles: Review of the Irrigation Work of the

Year, by R. P. Teele; Irrigation in Santa Clara Valley, California, by S. Fortier;
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The Distribution and Use of Water in Modesto and Turlock [irrigation Districts, Cali-

fornia, by Frank A. lam-: Relation of Irrigation to Yield, Size, Quality, and Com-
mercial Suitabilit) of Fruits, by E.J. Wickson; Irrigation Conditions in Imperial

Valley, California, by J. E. Roadhouse; Mechanical Tests of Pumps and Pumping
Plants used for I rrigation, by J. N. Le Conte; 1 rrigation in Klamath County, < Oregon,

by F. I.. Kent; Irrigation Investigations in Yakima Valley, Washington, L904, by

o. L. Waller; Irrigation < londitions in Rafl River Water District, Idaho, 1904, by W. 1".

Bartlett; Irrigation Investigations al NVu Mexico Experimenl Station, Mesilla Park,

1904, by J. J. Vernon; Irrigation Investigations in Western Texas, by Harvey Cul-

bertson; Pumping Plants in Texas, by C. E. Tait; Irrigation in Southern Texas, by

A. .1. Bowie; Rice Irrigation in Louisiana ami Texas in I'.'".'! ami L904, by W. B.

Gregory; Rice Irrigation on tin- Prairie Land of Arkansas, by (
'. E. Tait; Irrigation

Experiments at Fori Hays, Kansas, L903 and 1904, byJ.G.Haney; Irrigation near

Garden City, Kansas, L904, by A. E. Wright and A. B. Collins; Pumping Plants in

( Jolorado, Nebraska, and Kansas, by 0. V. P. Stout; Irrigation near Rockyford, Colo-

rado, 1904, by A. E. Wright; The Irrigation and Drainage of Cranberry Marshes in

Wisconsin, by A. R. Whitson; ami Reporl of Drainage Investigations, 1904, by C. G.

Elliott.

A leading line "t' work lias been the collection of information regarding the duty

of water. This has included the measurement of the water at the heads of main

canals where they leave the streams, at the heads of laterals from main canals, and

at the margins of fields where the water is actually applied to the crops. Tie- differ-

ences in the quantities found at these different points represent approximately the

losses of water in transit. The average depth to which the water measured would

cover the land irrigated was found to he as follows: Main canals 5.13 ft., laterals 4.03

ft., farms :*..i>7 ft.

In addition to these measurements of the quantities of water used in common
practice, experiments were made to determine the results of applying the water at

different stages of the crop's growth. These experiments look to a more scientific

use of water in irrigation, and if possible a more economical use. The experiments

indicate that the largest product from the use of given quantities of water and the

largest product per acre do not coincide.

At tin' \ew Mexico Station it was found that the Largest product per acre inch

of water was secured when the depth of water applied was 24 in., but the Largest

product per acre was secured with a depth of 35 in. These experiments have not

been extended far enough to give any definite conclusions as yet.

Experiments have also been made in increasing the duty of water by lessening the

Losses in apylying it to crops. Experiments in California in applying water byflood-

ing in shallow furrows and in deep furrows showed comparative losses as follows, tak-

ing the loss in flooding as LOO per cent: Flooding, 100 per cent; furrows 3 in. deep.

87 percent; furrows 12 m. deep, 7"> percent.

A Large number of measurements of the losses from canals by seepage and evapo-

ration are repotted. A general average of all of these measurements gives 6.76 per

cent of the water entering the headgates of canals lost permileof Length, the losses

varying from almost nothing to almost 100 per cent. The measurements show, how-

ever, a large decrease in the percentage of loss with increase in the size of the canals.

Averaging all of the measurements according to the sixes of canals gives the results

shown in the following table:

Lossi >• ,,/' ,nih rfrom canals by seepage <ni<l * vaporation.
Percentage

Loss per mile.

13 canals carrying 100 cu. ft. per second or more 0. 95

15 canals carrying between 50 and LOO cu. it. per second 2.58

L5 canals carrying oetween 25 and 50 cu. ft. per second 4. L'l

24 canals carrying less than 25 cu. ft. per second 11.28
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The water escaping from canals is not, however, all lost, as is shown by the meas-

urements of return seepage reported. A large number of measurements of the gain

in the flow of the South Platte and its tributaries is summarized. The measure-

ments on the South Platte itself are divided into two groups, representing 7-year

periods, showing a large increase in the rate of gain in the second period over that

in the first.

A series of measurements made in 1903 show the gain of 727.61 cu. ft. per second

in the flow of the river in 232.75 miles, or 3.3 cu. ft. per second per mile throughout

the course of the stream. Measurements for the months of July and August, 1903,

show gains between the mouth of the canyon of the South Platte and the Colorado-

Nebraska line of 307 and 344 percent, respectively. Similar measurements for a large

number of other streams are given.

The cost of preparing land for irrigation, including removing sagebrush, smooth-

ing or leveling land, and building laterals is given as ranging from $3.50 to $35 per

acre, varying with the original condition of the land.

A large part of the report is devoted to pumping investigations throughout the arid

and semiarid regions. The summary of results shows that the pumps tested gave an

average efficiency of 41.17 per cent, while the fuel cost of raising water varied from

1.6 to 25.3 cts. per foot-acre-foot, the larger cost being for plants requiring less than

1 horsepower, and the smaller cost for large steam plants, using cheap erude oil for

fuel. The descriptions of the plants in use are of great value for bringing out the

good points as well as those which should be avoided.

The average annual cost of raising water with windmills, including interest on the

investment, is given as $9.50. per acre. From this high cost the conclusion is drawn

that windmill pumping, except for the irrigation of high-priced crops, will not be

found profitable.

The drainage work reported on includes the reclamation of swamp and alkali lands

in the arid region, the protection of bottom lands from overflow, the drainage of farm

lands, and protection of hillsides from erosion by means of underground drains. The

methods of laying out and constructing drains for all of these purposes are discussed

and the results obtained are given.

Duty of water, B. P. Fleming ( Wyoming Sta. Bid. 67, pp. 20).—This bulletin

contains summaries of all of the measurements of duty of wTater made by the Wyo-
ming Station from 1893 to 1903.

The average depth of water applied to different crops per year at the station dur-

ing that period wrasas follows: Alfalfa 1.97 ft., barley 1.53 ft., oats 1.73 ft., and wheat

1.62 ft. Concerning the length of the irrigation season for these crops the conclusion

is that a water supply should be available from June 1 to September 15.

In addition to measurements of the quantity of water used in general practice,

experiments have been carried on to determine the relation between the quantity of

water applied and the yield. These experiments have included potatoes and oats.

Potatoes yielded the largest return per acre when receiving water to a depth of 16.29

in. and oats with 43.59 in. The largest returns per inch of water applied were with

potatoes 16.29, and with oats 16.59.

These measurements show that with oats at least the largest return per unit quan-

tity of water does not coincide with the largest return per acre. "Consequently

when a man has a large area of land and a small water supply he will probably find

that he will be making the best use of his available supply when he spreads that

amount over a larger area than it is the common practice to do."

The Winterton Irrig-ation Settlement (Notes on Agriculture in Natal, Akiritz-

burg: Dept. Agr., 1905, pp. 9-20).—In 1904 the agricultural development act was
passed for the purpose of securing rural settlement in Natal. A board was created

which is authorized to make loans to settlers, limited to £60 for the first year, for the

purchase of live stock, implements, food, etc., to be repaid in 3 years and bearing

4\ per cent interest.
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A <lain has been built and a canal I
s ' miles long which will irrigate 17,940 acres.

This area is divided into three classes firsl class land lit for special crops, second

class land lit for mixed farming, and third class land lit only for grazing. This is to

be leased to settlers in hart- varying from 250 t<> 500 acres according to its classifica-

tion. Settlers are advised thai they will need capital of at least C250. The article

contains information as to the necessary expenditures and probable returns from

farming operations.

Diagrams of mean velocity of uniform motion of water in open channels;

based on the formula of Ganguillet and Kutter, I. P. Chi bch (New York: John

Wiley & Sons, 1902, pis. 11, desc. text). This Bel of diagrams was prepared for the

purpose of determining the mean velocity in open channels instead of computing it

in cadi case from Kutter's formula.

There is one diagram for each of eleven differenl values of "n," or the coefficient

o!' roughness, ranging from 0.009 t<> 0.035, and ranging from 0.1 to 25 t't. in values

of R, the hydraulic radius, and for slopes varying from 0.01 ft. per thousand to 100

ft. per thousand, thai is, values of S varying from 0.00001 to 0.100. This is sufficient

range to cover the ordinary eases.

The coefficients of roughness for channels of various kinds are given a- follows:

0.009, for well-planed timber evenly laid.

.010, plaster in pure cement; glazed surfaces in good order.

.nl l. plaster in cement with one-third sand; iron and cemenl pipe- in good order

and well laid.

.012, unplaned timber, evenly laid and continuous.

.013, ashlar masonry and well-laid brickwork; also the above categories when not

in good condition nor well laid.

.015, "canvas lining on frames;" brickwork of rough surface; foul iron pipes;

badly jointed cement pipes.

.017, rubble in plaster or cement in good order; inferior brickwork; tuberculated

iron pipes; very line and rammed gravel.

.020, canals in very firm gravel; rubble in inferior condition; earth of even surface.

.025, canals and livers in perfect order and regimen and perfectly free from stones

and weeds.

.030, canals and rivers in earth in moderately good order and regimen, having

stones and weeds occasionally.

.035, canals and rivers in had order and regimen, overgrown with vegetation, and

strewn witli stones and detritus.

Proceedings of the second annual Iowa State Drainage Convention (Proc.

h>n, i State Drainagi ''"///•., :
| 1905), pp. 65, figs. 7).—This report contains the min-

utes of the meetings and the following papers: Appraisement of Damages and A--

ments of Benefits in Drainage Work, by ('. G. Elliott; The New Iowa Drainage haw.

by R. M. Wright; The Importance of Drainage in Good Roads Construction, by A.

Marston; President's Address, by I>. A. Kent; The Drainage of Meandered Lakes, by

I.. E. A.shbaugh; Progress in Drainage Improvements -during 1904, by J. F. Ford;

The Relation of the Soil to [Jnderdrainage, by W. II. Stevenson.

Proceedings of second conference of engineers of the Reclamation Service,

with accompanying papers, F. II. Newell (('. S. Geol. Survey, Water-Supply and

Trrig. Paper No. 146, pp. ?67). The papers included .leal with water laws, hydrog-

raphy, power engineering in irrigation, tunneling, field and office accounts, pump-
ing, diamond drilling, stream gaging, computations, aquatic plants, camp sanitation,

drainage, silting of reservoirs, flow under ice, and a few report- of particular project-.

A number of committee reports of general interest on concrete, cost-keeping, duty

of water, and pumping are added, and others of a more special kind relating to stand-

ard specifications, form- of report-, etc., ,,f interest to members of the Reclamation
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Service. There is appended a partial directory of members, with records of their

training and experience, and a list of technical papers by engineers in the Reclama-

tion Service.

Development of underground waters in the Eastern Coastal Plain Region
of southern California, W. C. Mendenhall ( U. S. deal. Survey, Water-Supply and

Trrig. Paper Xo. 137, pp. 140, pis. 7, figs. 6).—A brief history of the irrigation com-

panies diverting water from streams is first presented, with brief notes on drainage

districts. The source of underground water supply is then discussed, data being

given to show that the draft by pumping has materially decreased the former arte-

sian area. Five maps are presented, showing present and past artesian areas, hydro-

graphic contours, irrigated lands, canals, location of wells, and the usual topographic

and other data. The larger part of the paper consists in a list of nearly 2,800 wells,

giving owners, location, description, depth, and water elevation, solids in solution,

temperature, method of lift, cost of well and machinery, use of wrater, and estimated

discharge.

The same method of treatment is followed in the second and third of this series,

dealing with the Central Coastal Plain Region of Southern California (Water-Supply

and Irrig. Paper No. 138, pp. 162, pis. 5, figs. 5) and Western Coastal Plain Region

of Southern California (Water-Supplv and Irrig. Paper No. 139, pp. 105, pis. 8,

fig. 1).

Observations on the ground waters of Rio Grande Valley, C. S. Slighter

( U. S. Geol. Survey, Water-Supply and Irrig. Paper Xo. 141, pp. 83 + III, pis. 5,

figs. 32).—An investigation of the underflow of Rio Grande near El Paso, which was

popularly supposed to be enormous, showed a probable flow of only 50 gals, per

minute, the water being too salt for any use whatever.

Data regarding the supply below El Paso and in Mesilla Valley are presented,

showing the small amount of water contributed by the river. A detailed study of 18

pumping plants is given, with cost data, which shows a variation in cost of water

delivered of from $2.21 to $13.20 per acre-foot, the fuel cost varying even more—from

$0.70 to $5.80 per acre-foot. In eight cases the wells are lowered over 20 ft. by
pumping, usually indicating too large power for the capacity of the well. Larger

strainers and deeper wells are recommended.
Analyses of water samples from El Paso are given in an appendix.

The hydrology of San Bernardino Valley, California, W. C. Mendenhall
( U. S. Geol. Survey, Water-Supply and Irrig. Paper Xo. 142, pp. 124, pis. 12, figs. 16).—
"This report is one of a series on the underground waters of southern California.

In this valley, where irrigation practice has attained a high degree of perfection, the

underground waters are of very great importance, two-thirds of the irrigated acreage

being dependent upon them either wholly or in part. The author has had in mind
the practical irrigator and questions wrhich arise concerning title to percolating

waters."

After a preliminary discussion of the valley, its settlement, irrigation develop-

ment, rainfall, soil, and runoff, the author devotes about 40 pages to a treatment of

San Bernardino artesian area, its geology, water supply, and particularly the decline

of the waters in the past ten years. The conclusion is reached that " it is obviously

unwise to increase present drafts upon the basin," and that better methods in irriga-

tion practice and a "fully supported policy of forest conservation and restoration are

essential."

Yucaipe and Riverside basins are also briefly discussed, and miscellaneous data on
temperature, water analyses, and stream and canal gagings are given. A list of about
500 wells, with depth, cost, and other data is given.

Wells, M. Ringelmann (lour. Agr. Prat, n. ser., 9 {1905), Xo. 23, pp. 734-736,

figs. 6).—A cheap portable machine for driving wells by hand, with notes on its use.



RURAL ENGINEERING. 709

Windmills, M. Ringelmann {Jour. Agr. Prat., n. ser.
t
10 (1905), No. i.\ pp. 496-

500, jigs. 4)-—A descriptioD of Borne American and European mills with a discussion

of the pressure of wind and methods of regulating mills.

Experiments on steel-concrete pipes on a working- scale, J. II. Qi inton

i
r. S. Geol. Survey, Water-Supply and Irrig. Paper No. 143, />/> 61, pis. 4 f figs. }).

—
Seven 20-ft. Bectiona of pipe of 5 it. inside diameter and <> in. thick, reenforced with

welded steel rings, were made, using various proportions of cement, sand, and gravel.

These were coated inside with different plasters and paints and tested with nil heads

up to 140 ft. It was found impossible under moderate heads to prevenl sweating

through every coating tried and serious Leakage through tamping seams under h ads

of over »'><» ft.

To avoid the inequalities incident to continuous pipe, a section of four 5-ft. segments
was made and tested with various coatings. Further tests were made on pipes of 8

in. inside diameter. The writer concludes that extreme care is essential in mixing
and tamping; that paints are too thin and soap-and-alum mixture- not wholly satis-

factory, and that heads of over 70 ft. are not practicable. No cost data are given.

Cement mortar and concrete: Preparation and use for farm purposes,

P. L. Wormeley, Jr. ( U. S. Dept. Agr., Farmers' Bui ?35, pp.32, figs. 14). —This bul-

letin describes in a very elementary way the proper method of mixing and handling

concrete.

The use of different materials for making concrete is explained, and detailed direc-

tions are given for making sidewalks, basement floors, stops, and fence posts. In an

appendix are given results of some tests on concrete fence posts, tests showing the

effect of retempering Portland-cement mortar, and a diagram showing the effect of

clay on cement mortars.

Trap rocks of Palouse region as road material, C. N. Little and \V. <i.

Turley (Idaho Sta. Bui. 50, pp. 16, figs. 2).—Abrasion and cementation tests of 13

samples with notes on methods employed and comparative tests of 3 samples made in

the laboratories of this Department.

The good roads problem in Iowa, A. Marston, C. V. Curtiss, and T. II.

MacDonald (Iowa Engin. Sta. Bui., .' (1905), No. '<', pp. ?4, pis. 12, figs. 5)

.

—This

bulletin contains a copy of the law creating the Iowa State Highway Commission,

a general discussion of the State with regard to its road conditions and road material-,

and brief notes as to methods of road construction and maintenance.

Third annual report of the State board of public roads, Rhode Island
• .1////. Rpt. lid. rah. Roads /.'. /.. S (1905),pp. 39, />!-. 47, fig. 1).—A general discussion

is given of the advantages of good roads and the necessity of prompt repairs on

macadamized roads.

During 1904, L6.3 miles of stone roadways were contracted for at an average cost of

14,953.05 per mile. In all cases when' road- have been improved grades have been

reduced. The methods of testing stone as road material in this Department are

described and a table showing the road-making value of Rhode Island material isgiven.

A copy of the standard specifications for stone roadways is also given. The report

contains a large number of companion pictures showing roadways hefore and after

improvement.

Eighth annual report of the commissioner of highways, Ontario, 1903
(Ann. Rpt. Comr. Highways Ontario, 8 (1903), pp. 102, pi. l,figs. 95,dgm8.3). This

report deals principally with defects of employing statute Labor on highways in the

Province of Ontario, and the advantages to be gained by commutation of this labor

and expenditure of the funds thus acquired under the direction of expert roadmakers.

A tabular statement is given showing the counties in which commutation is pro-

vided for, and the rates allowed, which vary from 50 cts. to $1 per day. There is

also given a tabular statement of the road expenditure- by counties for the years
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1889-1901. The report gives directions for all classes of road work, including grading,

building culverts, and wooden, steel, and reenforced concrete bridges.

Hydraulic motors, I. P. Church (New York: Joint Wiley & Sons, 1905, pp. IX-\-

269, figs. 125, dgms. 7).—This book includes both the theory and descriptions of

water wheels, impulse wheels, turbines, centrifugal pumps, pressure engines, accumu-

lators, and hydraulic rams. It represents the most modern treatment of these

important lines of machinery.

A brief discussion is also given of flow in pipes and open channels and backwater

due to weirs. An appendix contains graphic conversion scales, diagrams showing

friction head loss and discharge of cast-iron and wrought-iron pipe for various veloci-

ties, diagrams of Kutter's formula, four-place logarithms, and three-place trigono-

metric functions.

A steam traction engine, R. Dessaisaix (Jour. Agr. Prat., n. ser., 9 (1905), No.

24, pp. 774, 775, fig. 1)

.

—An improved English engine, with large heating area, and

adapted to burning wood and refuse.

Methods of testing- farm machines, A. Xachtweh (Folding's Landw. Ztg., 54

(1905), Nos. 19, pp. 663-667, figs. 3; 22, pp. 769-775, figs. 5).—A description of a

recording dynamometer for farm vehicles, with notes on its use; a dynamometer

with a hydraulic registering device, a recording torsion dynamometer by Morin, and

a simplified form by Wiist.

New farm machinery, E. TVrobel (FuhMng's Landw. Ztg., 54 (1905), Xo. 18, pp.

625-628, figs. 4).—A description of a new driving gear to reduce friction in fanning

mills, improved interchangeable screens for threshing machines, and an improved

universal seed drill.

New farm machinery, A. Nachtweh (Finding's Landw. Ztg., 54 (1905), No. 19,

pp. 667-671, figs. 4).—Anew universal farm mill adapted to both crushing and rough

grinding. The rolls are smooth for half their length, being geared for both equal

and unequal rates of speed.

New farm machinery, K. Yormfelde (Fuhling's Landw. Ztg., 54 (1905), No. 20,

pp. 695-701, figs. 4).—A carbureter for making Benoid gas and a special gas engine

for using this gas are described.

New farm machinery; the Heller plow for subsoiling, B. Tolksdorf (Find-

ing's Ldndw. Ztg., 54 (1905), No. 16, pp. 555-557, fig. 1).—Thorough subsoiling with-

out heavy draft is claimed in this plow, which is constructed with a wedge-shaped

subsoiler attached to an ordinary moldboard in such' a way that the under layer of

soil is moved laterally the width of one furrow without being turned over, the upper

soil being turned over on top of the moved strip of subsoil.

RURAL ECONOMICS.

The state and agriculture in Hungary, I. Daranyi, trans, by A. Gyorgy
(London: MacmiUan &• Co., Ltd., 1905, pp. XXlI-\-264, map 1) .

—This book is a dis-

cussion of the principles followed and the methods used by the Department of

Agriculture of Hungary in the promotion of the agricultural interests of that country.

The questions of land tenure and fiscal policy are left on the side, and attention is

centered upon the problems involved in improving the quality of cereals, hops,

hemp and flax, wine, fruits, live stock, etc. "The intention in generally encour-

aging the agricultural industry was directed by the desire that our farmers, in the

first place the small farmers, should be convinced of the advantages of 'qualitative

production,' of using better seeds, producing more commercial plants, and, in gen-

eral, of farming on a more scientific plan."

Cooperation among the farmers is encouraged by the government. "Acknowl-
edging the great influence which farmers' clubs exercise on the development of
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agriculture, the department usee every opportunity to stimulate their Lnteresl and

activity. In preparing agricultural regulations and bills it consults these clubs, and

also helps materially their shows, lectures, or any other of their public enterprises."

And again, "the literature of cooperation has for a long time been subsidized by

government.

"

" The Department of Agriculture has issued, for many years, reports on the condi-

tion <>i' both home ami foreign crops, for the use of the farmers, ami these have

continually increased in scope. . . . Tin- number of correspondents was in 1895

only 875, but in IDOL' already 1,143. There are, besides these, 87 correspondents

dealing with insect pests." . . .

The measures taken to promote hemp .L
r ro\vinjz illustrate the methods of promoting

plant industries. "Hop growing, which is unable to supply more than hall' the

home demand, i> one of the industries in process of development. There i- a regular

and special instructor for hop growing, since special knowledge is required. To

stimulate and equalize hop growing, the department distributes yearly tested hop

seedlings among the producers."

The business side of farming, F. W. Oard ( .1////. Rpt. H<l. Agr. II. /

}>[>. 66-81).—This is mainly a discussion of the necessity of strict accounting on the

part of the farmer, and of methods of keeping >uch accounts. It contains also a

general discussion of the relation of fixed and movable capital on the farms.

At present in New England ahout one-half of the capital belonging to farmer- is

invested in land. It is pointed out that it is to the advantage of the farmer to

decrease the proportion of his capital which is in land, in order to decrease fixed

charges. These charges may also be decreased by arranging the farm work in such

a way that both men and teams may he continuously employed.

The economics of good roads, YV. K. McClintock {Ann. J!/>t. Bd. Agr. R. /.,

190 ; ), ]>[>. 86-94)-—This paper reviews the conditions which have in earlier times

and in other countries made the construction of good country roads necessary, and

forms an estimate of the advantages to be derived at the present time by the con-

struction of good roads.

The first argument is that products can he placed upon the market more cheaply.

The second argument is that good roads would facilitate tin- consolidation of the

country schools and thus improve the quality of rural education. It is argued

also that good roads would tend to keep the young people in the country who at

present have such a strong tendency to seek their fortunes in the cities.

The sugar production of the world, II. Paasche Du Zuckerproduktion der IT-//.

Leipsic: />'. G. Teubner, 1905, />/>. 17 • SS8).—This volume contains a statistical and

descriptive discussion of the sugar production of the world.

The book is divided into three main divisions. The first part is devoted to the

beet-sugar industry of the principal Bugar-beet producing countries, the second part

to the cane-sugar industry of the various countries where t his industry is carried on,

and the third to the competition of beel and cane sugar on the world market.

Crop Reporter ( U. S. Dept. Agr., Jim-. Stalls. Crop Report . Vos. 7, pp.

. 8, /'j'. 63 ,'".• Sup., [>i>. 71-78).—Number 7 contains descriptive and statistical

materials concerning yield and quality of crops in the United States, cotton seed and

cotton-seed products in the United Kingdom, the United state- exports and imports
of rice and the exports of grain, the hop movement in the United State-, and prices

of agricultural products.

In No. s, crop areas in Argentina, live stock in Germany, the area and production

of tobacco in various countries, and flax seed and it< products in the United King-

dom are the principal subjects discussed. The supplement to No. 8 contains the

annual report of the Bureau and tables showing the acreage, production, and value

of the principal farm crops of the United States in L905.

2040S— No. 7—06 7
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Statistical yearbook of Austria, 1904 (Statis. Jahrb. K~. K. Ackerb. Min., 1904,

pp. 305, pis. 10, dgms. 5).—This reports contains statistics on grain, potato, sugar-beet,

and wine production. The colored maps show the localities in which each of these

products is grown.

The annual statistical report of the Tokyo Chamber of Commerce, 1905
{Ann. Statis. Rpt. Tokyo Chamber Com., 1905, pp. VI— 171).—This report contains

statistics of the receipts and shipments of agricultural products in the city of Tokyo,

and the range of the price of these commodities.

Annual report of the bureau of industries for the Province of Ontario,

1904 (Ann. Rpt. Bur. Indus. Ontario, 1904, pp- 48).—Part 1 of this report contains

statistics of the grain crops, root crops, hay and clover, fruit and fruit trees, live

stock and dairy interests, labor and wages, market prices, and the values of farm

property. Part 2 shows the total number and amount of chattel mortgages on record

in Ontario on December 31, 1904, against (1) all occupants; (2) farmers; together

with totals for the province for the past ten years.

State of Washington, its resources, natural, industrial, and commercial,

1905 (Bien. Rpt. Bur. Statis. Wash., 1905, pp. 208+ 48, pis. 97, dgm. 1).—This report

describes the agricultural resources of the State of Washington. Statistics are given

of the live-stock industry, of cereal, hop, and fruit production, and of the lumber

industry of the State.

AGRICULTURAL EDUCATION.

Agricultural education in Belgium (Notice sur V economie rurale et Penseigne-

ment agricole de la Belgique. Bi-ussels: Min. Agr., 1905, pp. 93-190, jigs. 25).—This is

a description of the system of agricultural education in Belgium, prepared for distri-

bution at the Universal Exposition in Liege in 1905.

This description includes the following classes of institutions: (1) Colleges—the

State School of Veterinary Medicine at Brussels, the Agricultural Institute at Gem-
bloux, and the Agronomic Institute of the University of Louvain.

(2) Secondary schools, of which there are 3 separate agricultural schools located

at Carlsbourg, La Louviere, and Huy, and 16 agricultural schools conducted as de-

partments of other educational institutions; courses of agronomy in royal atheneums;

State schools of horticulture at Ghent and Vilvorde and private subsidized schools

of horticulture at Mons, Tournai, Liege, and Carlsbourg, and a school of practical

horseshoeing at Molenbeek-Saint-Jean.

(3) Agricultural schools for women, including one higher agricultural school in

connection with the Institute of the Sacred Heart and Immaculate Conception at

Heverle, and 10 secondary schools located, respectively, at Bastogne, Bouchout,

Brugelette, Herve, Gooreind, Gyseghem, Oosterloo, Overyssche, \S Gravenwezel, and

Virton, besides 3 schools having departments for women located, respectively, at

Cortemarck, Heule, and Waremme. There are also traveling dairy schools for

women and in connection with the schools at Heverle and Overyssche, schools of

cheese making.

(4) Popular instruction, including primary agricultural and horticultural trade

schools (10 of which are agricultural and 9 horticultural departments of other schools)

,

and popular instruction for adults (itinerant instruction consisting of from 15 to 30

lectures on agriculture, horseshoeing, apiculture, and other special subjects).

In addition the statistics of agricultural education are presented; the service of

agronomes (graduates of agricultural colleges engaged in extension work for the

State), and accounts of institutions connected with agricultural educational institu-

tions, such as botanic gardens, chemical and bacteriological institutes, analytical

laboratories, experiment stations, and reading circles.
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The place of the agricultural and mechanical college in the educational

scheme of the South, B. Ayres {South. Ed. Rev., .' {1905), No. 8, pp. f85-498).—
Tlif development and present status of agricultural and mechanical colleges are dis-

cussed, and a plea is made for a closer union between southern institutions of this

class and other colleges and preparatory schools of the South.

It is pointed out that the college entrance requirements recommended by the

Association of Colleges and Preparatory Schools of the Southern States do not take

the agricultural and mechanical colleges into consideration. The writer calls atten-

tion t<> the rapid growth in enrollment and beneficent influence of the great universi-

ties of the West, and endeavors to show how (loser cooperation between all the

educational institutions of the South would lead to similar progress.

Nature study and agriculture ((\mrxr <>/ timl;/ <m<l si/f/n/ms /,,, Jnnentary

schools. Albany: N. )'. Statt Ed. Dept., 1905, pp. 154-172).—This syllabus presents

material and suggestions for nature study extending over the first 6 years of the

elementary Bchool curriculum, and agriculture extending over the remaining 2 years.

Both nature study and agriculture are outlined by years, the former including

Btudies of animals, plants, and natural phenomena (weather, water, winds, clouds,

etc. . The tirst year of elementary agriculture is devoted to studies of domestic

animals and plants of the farm, and the second year takes up the study of the State

of New York considered as a great farm, with special studies on dairying; pasture-,

meadows, and forage; alfalfa as fodder; fruit growing, and insect pests and methods

of destroying them. A list of reference hooks for the use of teachers is appended.
" The aim in the first five years is to put the child into sympathetic touch with his

environment, and to give him certain units of basal knowledge with which he may
interpret the facts of geography and agriculture, which later are to be based upon
this nature study. ... In the fourth and fifth years nature study, observational

geography, and agriculture, beginning in the locality and widening out into the State,

are closely related, and they supplement each other." In the sixth year there is a

review, and some generalizations are made in preparation for the study of agriculture,

which begins in the seventh year.

There is a logical sequence in the work as outlined. This is not strikingly apparent

in the work of the earlier years, but gradually the pupil is led to make a special study

of the life of certain plants and animals, the distribution of these plants and animals,

and the relation of plants to soil, plants to animals, and of both plants and animals

to man. The pupils are led to see that they are studying agriculture "for the pur-

pose of finding out how to enhance the animal and plant values to man," and that

"these values depend not only upon improved soil conditions ami economic treat-

ment of farm products, but also upon intelligent marketing and upon the principles

Of economic exchange of home products for those raised in other sections of the State

and country."

Syllabus for secondary schools. Physical geography and agriculture
| N.

)
'.

Stati Ed. Dept., Secondary Ed. Bui. 27, pp. 182-157).—The syllabus for physical

geography includes outlines for a study of the earth as a planet, the air. theocean,

water other than the ocean, and the land. It is recommended that as much time be

devoted to the study of the land as is devoted to the four other subjects outlined.

The syllabus on agriculture was prepared at the request of the Education Depart-

ment by representatives of the faculty of the College of Agriculture, Cornell Uni-

versity. The outline presents an orderly arrangement of work for three periods a

week extending over one year, and it is recommended that this work be taken in the

second year of the high school after the pupil has completed one year's work in

biology and has acquired some knowledge of elementary chemistry. It is also

recommended that abundant laboratory work should be provided, at Least one period

out of every three being devoted to such work.
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The order of treatment and the reason for adopting this order are thus stated in

the syllabus :

'
' Agricultural operations are conducted for two immediate purposes—to

raise plants and to raise animals. Plants are raised either for their own value or for

their use in the feeding of animals. In studying agriculture, therefore, it is well to

begin with the plant, then proceed to the animal, and then consider questions of

practice and management that grow out of these subjects."

The studies on the plant and crops include the plant itself, environment of the

plant, and actual study of the leading crops of the community. Under animals and

animal husbandry are included studies of domestic animals and their relationships, the

nutrition of animals, and animal products. Part 3 of the syllabus is devoted to farm

schemes and management, including kinds of farming, rotations, lay-out of farms,

tillage, drainage, and irrigation.

Agriculture in the public schools, F. Mutchler (Ann. Rpt. Conn. Bd. Agr., 38

(1904), pp- 215-227).—An address given at the annual midwinter meeting of the Con-

necticut Board of Agriculture, Hartford, December 14-16, 1904, for the purpose of

showing how elementary agriculture should be taught.

School gardens, B. T. Galloway (U. S. Dept. Agr., Office Expt. Stas. Bui. 160,

pp. 47, pis. 5).—A report is given on the school garden work in the District of Colum-

bia, conducted in a cooperative way by this Department and the normal schools of

the District, under the direction of the Bureau of Plant Industry and Miss Susan B.

Sipe, instructor in botany in Normal School No. 1.

The garden work described includes the boys' vegetable gardens on the grounds of

this Department, the home gardens of the normal school pupils, and the improve-

ment of school grounds at Normal School No. 1 and 32 other schools in the District.

Supplementary to this report is a report by Miss Sipe on school gardens visited by

her in the summer of 1904 in Hartford, Conn.; Boston, Brookline, Hyannis, and

Worcester, Mass.; St. Louis, Mo.; New York City, Yonkers, and Rochester, N. Y.

;

Cleveland, Ohio, and Philadelphia, Pa. Throughout the bulletin an effort has been

made to bring out the educational trend of garden work in the different enterprises

described.

Municipal school gardens conducted by the Board of Public Education,

Philadelphia, Helen C. Bennett (Philadelphia: Bd. Pub. Ed., 1905, pp. 31, figs.

19).—This is a report by the Supervisor of School Gardens in Philadelphia on the

school garden work conducted in 1905 under the auspices of the "Board of Public

Education. The report includes outlines of lessons given to those working in the

gardens, a description of nature-study material sent to schools, and brief accounts of

school gardens in Boston, Hartford, New York, and Yonkers.

The ideal forestry college (Indian Forester, 31 (1905), No. 2, pp. 01-73, ph. 3).—
The author visited the forestry colleges and institutes existing in Europe and gives

his impressions as to what an ideal forestry college or school should be. The sub-

ject is considered under the various headings of situation, buildings, staff, studies,

arrangement of the main educational buildings, college gardens, and college educa-

tional forests.

Forest school, H. S. Graves (Bid. Yale Univ., 1. ser., 1905, Xo. 4, pp. 182-186).—
An account of the work of the Yale School of Forestry during the year.

A summer term in forestry has been added to the junior year. This course begins

in July of each year instead of the following September. During the preceding

summer it was devoted entirely to the subject of sylviculture and forest mensuration

at Milford, Pa. By this plan much more time is available for field work than

heretofore. During the year 84 students received instruction in forestry.

Soil and drainage, A. B. Graham (Agr. Col. Ext. Bui. [Ohio State Univ.], 1 (1905),

No. 2, pp. 6-9, figs. 3).—Ten simple experiments for use in public schools are

described.
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The educational beehive, E. I". Bigblow [Nature-Study Rev., l [1905), No. 5,

pp. 202-209, figs. 4).— A description is given of an observation hive invented by the

author for use in nature-study work in schools.

Suggestions for grain-growing- contests, score cards, and rules for judg-

ing wheat, oats, and corn, (
'. P. Bull ( Univ. Minn., Dept. Ayr., Rural School Agr.

Bui. 2, pp. 63, figs. 19 . This bulletin is prepared for the purpose of encouraging

grain-judging contests a ng the pupil- in the common schools in each county of

tin- Stat.-.

tieral study of seeds and seed testing, including weights per bushel of some
common seeds, markel grades of wheal and oats, germination, and rules forjudging

seed, is followed by more particular and detailed studies of wheat, oats, and corn, in

which the history, types, culture, harvesting, marketing, and judging of each class

of grain are treated. Specimen score cards are given and rules for the use of the

score cards. Following these studies there is a chapter on crop rotation and field

management and a chapter giving suggestions I'm- practical exercises in connection

with the other work.

Legislation relating to farmers' institutes in the United States, J. Ham-
ilton U. S. Dept. Agr., Office Expt. Stas. Bui. 135, rev. ed., pp. 35).— In the revision

of Bulletin 135 of the Office (E. S. I;., L5, p. 523) the institute legislation of the

Province of Ontario, Canada, is omitted. New enactment- and amendments t<> farm-

ers' institute laws, as well as changes in appropriations made since 1903, are included.

New legislation has been enacted in Georgia, Oregon, South Dakota, and Wyoming,
and amendments made in New York and Virginia;

Organization lists of the agricultural colleges and experiment stations in

the United States
| U. S. Dept. Agr., Office Expt. Stas. Bui. 161, pp. 9

MISCELLANEOUS.

Eighteenth Annual Report of Illinois Station, 1905 [Illinois Sta. Rpt. 1905,

pp. 13 ).—This contains a statement of the principal lines of work, a list of station

bulletins, and a detailed financial statement for the fiscal year ended June 30, L905.

Twenty-fourth Annual Report of Ohio Station, 1905 [Ohio Sta. Bui. 163,

pp. XXV).—This includes an announcement concerning the work of the station, the

organization list, a report of the hoard of control, a financial statement for the fiscal

year ended June 30, L905, and a report of the director summarizing the work of the

station during the year.

Twenty-first Annual Report of the Bureau of Animal Industry, 1904
{U.S. Dept. Agr., Bur. Anim. Indus. Rpt. 1904, pp- 632).—This includes a report of the

chief of the Bureau on the work done during the year, brief biographical sketches of

the late E. A. de Schweinitz and II. 1'".. Alvord, numerous articles previously noted

or abstracted elsewhere in this issue, miscellaneous information, and the rules and

regulations of the Bureau issued in 1904.

The article.- previously abstracted from other sources are a- follows: Foot-rot of

sheep E. S. R., 16, p. 713); the etiology of hog cholera ( E. S. B., 17, p. 87 | : experi-

ments concerning tuberculosis (E. S. R., r>, p. 916; lu\ p. 1022); information con-

cerning the milch <_roats i I'., s. i;., 17. p. 77 .

The miscellaneous information, based mainly upon consular reports, consists of

brief articles on the following subjects: The horse of Abyssinia; government aid to

horse breeding in Italy; German imports of horses; the cattle industry of Brazil; the

live-stock industry in Japan; live stock in Mexico; Venezuelan cattle for Cuba;

number of cattle in Australasia; number of sheep and cattle in Buenos Ayres; impor-

tation of cattle into the Transvaal; American cattle and mules in northern Brazil;

Russian association for breeding hogs and cattle; the frozen-meat trade with Great

Britain; American meat a necessity in Germany; Germany's attempt to produce
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canned meat; American meats in France; Spain's imports and exports of animal

products; Prussia to make sausage; Argentine meat in Belgium ; exports of Argentine

animals and animal products; exports of animals and animal products from Denmark,

1903; imports and exports of animals and animal products of Uruguay; trade in

animal products with Trinidad; frozen-meat trade of Argentina; German imports of

animal products from Argentina; exports of frozen meats from New Zealand; New
Zealand's exports of animal products; oleo oil in Turkey; number of sheep slaugh-

tered in refrigerating plants in Argentina, 1897-1903; number of sheep in Australasia,

1885-1902; the sheep of Abyssinia; imports of wool at Boston, New York, and Phila-

delphia; the Australasian wool clip; wool exports from Australasia; production of

wool in Argentina and Uruguay, 1893-1903; production and consumption of meat

and dairy products in United Kingdom; decline of British butter making; cool-cured

cheese in Canada; consumption of butter in Germany; glazed butter in Germany;

dairy methods in Mexico; production and exportation of butter in Argentina; some

dairy statistics of Queensland; milk-powder factory in France; galalith from skim

milk; butter, cheese, poultry, and eggs in Kansas; consumption of poultry and eggs

in Great Britain; testing for age of eggs; the Sicilian, or Buttercup, breed of chickens;

Utility Poultry Club's laying competition; Australian egg-laying competition; goat

raising in Mexico; the goats of Abyssinia; reindeer hair and its uses; frozen-rabbit

industry of Australia; rabbits v. sheep in Australia; transportation in Persia; horses,

cattle, and meat in France; poultry and eggs in the United Kingdom; and municipal

slaughterhouse of Berlin.

Experiment Station Work, XXXI ( U. S. Dept. Agr., Farmers' Bui. 233, pp. 32,

Jigs. 5).—This number contains articles on the following subjects: Root systems of

plants; fertilizers for asparagus; mushroom culture; onions in the Southwest; ether

forcing of rhubarb; noodles; condimental feeds; beef v. dairy type for beef produc-

tion; feeding skim-milk calves; animal food for ducks; milk from diseased cows; and

cider vinegar.

Experiment Station Work, XXXII i U. S. Dept. Agr., Farmers' Bui. -237, pp.

32, jigs. 6).—This number contains articles on the following subjects: Lime and

clover; plant-food requirements of fruit trees; apple growing in New York; running

out of seed wheat; high-protein seed wheat; tobacco seed selection; cover crop for

tobacco fields; cereal breakfast foods; damaged wheat as feed; bedding for cows;

amateur poultry raising; care of cream on the farm; paying the patrons of creameries;

gassy fermentation of Swiss cheese; and yeast as a disinfectant,

Press bulletins {Ohio Sta. Bui. 163, pp. 273-281).—Reprints of press bulletins on

the following subjects: Preliminary report of twelve years' experiments with wheat;

lime as a fertilizer; Hessian fly and wheat midge; suggestions concerning the use of

fertilizers; and a warning against fraud in the sale of nursery stock.

Index of Massachusetts State Station publications, vols. 1-12, 1883-1894
{Massachusetts Sta. Index Number, 1905, pp. 44).

Agriculture in Denmark {Verslag. en Mealed. Afdeel. Landb. Dept. Landb., Nijv.

en Handel, 1905, Xo. 5, pp. 85).—This is a general treatise on agricultural conditions

in Denmark, including discussions on farm values and management, stock raising,

exports, particularly of eggs, agricultural societies, and live-stock expositions.



NOTES

Connecticut College.— Edwin Gilbert, of Georgetown, Conn., who died al Crescenl

City, Fla., February 28, bequeathed to the college a farm of aboul 356 acres, together

with all tools, machinery, agricultural implements, live Btock, and buildings, upon

condition ••that the same he taken ami maintained in connection with said college

as a farm and for the purpose "!' teaching or instruction in farming practically." In

addition $60,000 was left t<. the college, the interest of which is to be used for caring

for the farm and for instruction in agriculture, especially animal husbandry. The
farm is said to he worth from s.;:,,(i(in to $40,000.

The now brick and stone dormitory, for which the lasl legislature appropriated

160,000, is rapidly nearing completion, and the building will he ready for occupancy

in time for the summer school. This dormitory contains 66 single bedrooms and 30

Studies, which, except in the case of a few single rooms, are grouped in suites of :;. 2

bedrooms being connected with each study.

Delaware College.— .1. A. Foord has resigned his position as professor of agriculture,

to take effect early in April, and will become assistant professor of agronomy at the

I >hio State University, instead of " assistant in agronomy," as previously announced.

Hawaii Station.—.Tared <i. Smith, director of the station, has returned to Washing-

ton for a few weeks. The sum of $1,750 has been raised by private subscription and

placed at the disposal of the station for carrying on experiments in rice culture, with

a view to decreasing the cost of production by modem methods and developing varie-

ties hotter suited to local conditions or the substitution of other commercial crop.- on

rice lands. The average annual rental- for rice land in 1 Iawaii are aboul $35 peracre,

which fact limits the prospects of crop substitution. Six thousand dollar- has also

been promised by private contributors to carry on a field experiment with tobacco,

to test this crop on a commercial scale. The experiment will he made at Ilamakua.

where experiments in tobacco growing have been made by the station in previous

years. An experiment in raising grapes for wine making has also been started on the

island of Maui in cooperation with local farmers. A vineyard of 1 24 varieties of wine

grapes lias been set out.

Kansas College.—W. E. Mathewson, assistanl professor of chemistry in the college,

has been appointed assistant chemist of the station.

Kentucky Station.—W. E. Scherffius, chemist of the station, ha- been appointed

agriculturist to fill the vacancy caused by the removal of .1. N. Harper to the South

( iarolina station.

Louisiana Stations.—The office of the Crop lVst Commission has been removed

from Shreveport to Baton Rouge, ami will m>w have its office in tin- experiment

Btation building on the university campus at Baton Rouge. Arrangements have

been made for cooperative experiment- with this Department in studies on rice,

including varieties, fertilizer tests, etc.

Maryland Station.— Walter K. Ballard, B. s., Kansas Agricultural College, has been

appointed assistant horticulturist to succeed S. B. Shaw, resigned. 0. <
'. Gibbe has

been appointed clerk, vice H. H. Howell, resigned.

717
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Minnesota University and Station.—According to the Farm Students' Review, the

farmers' short course this year numbered 86, the largest attendance of any year thus

far. The station is now ready to distribute a new variety of wheat, to be known as

Minnesota No. 188. This variety has been in the test plats at the university farm

for 10 years and has proved to have superior yielding qualities. It will be sold in

small quantities, as is the usual custom.

Nebraska Station.—Press reports state that several new buildings have been erected

at the substation at North Platte. These improvements include a $3,200 dwelling

for the superintendent of the station and a $2,500 barn. Cattle barns, a small hog

house, and a granary are now under construction.

New Hampshire College.—Arrangements have been concluded for a new library to

cost 830,000, of which 820,000 was given by Andrew Carnegie and the remaining

$10,000 by the Hamilton Smith estate of Durham. The Durham Library Association

will turnover to the college library its collection of books, valued at $10,000, and also

the income from its invested funds of $11,000 for the purchase of books. In exchange

for this the college will extend the privileges of the consolidated library to all citi-

zens of the town. The town of Durham will make a small appropriation annually

toward the upkeep of the library.

Mrs. Hamilton Smith, of Durham, has recently given the sum of $10,000 for a new
women's hall, which is much needed. The new $25,000 drill hall and gymnasium
was dedicated the latter part of January. The building contains a main hall, 58 by
98 ft., with lockers and shower baths in the basement. The main floor is unob-

structed, the roof being supported by steel trusses, which also support the balcony

and running track. The building also contains a college club room, 20 by 40 ft., and

offices and a class room for the military department and the physical director.

Rutgers College.—Dr. W. H. D. Demarest has been elected president of the college

to succeed Dr. Austin Scott, who, as previously noted, has retired on account of ill

health. Dr. Demarest has been acting president for several months past.

Cornell University.—According to The Cornell Countryman there were 237 students

in the winter course which, with the 223 in the regular and special courses, and 30

graduate students in agriculture, gives a total of 490, the greatest total enrollment the

college of agriculture has ever had. The registration in the winter course in poultry

increased from 17 last year to 35 this year.

Ohio State University.—W. H. Freund has been added to the teaching staff of the

dairy department in the university, as noted in The Agricultural Student. He has

studied at Wisconsin, Guelph, and Kingston (Ontario), and will teach cheese and
butter making in his new position.

Pennsylvania Station.—With a view to helping the farmers of the State to secure

some information upon the important matter of the fertilizer requirements of their

soils, a simple form of field test with fertilizers has been devised, involving the use

of only 5 plats and less than $2 worth of fertilizer. Over one hundred such experi-

ments have already been arranged for in cooperation with the station in different

parts of the State, the station furnishing the fertilizer weighed out and ready for

application. The station is also in correspondence with a considerable additional

number of farmers, who desire to undertake the work entirely at their own expense.

The station, in all cases, will furnish full directions for the experiment and suitable

blanks for recording the results. It is hoped that many farmers will avail themselves

of this opportunity, and that by means of these experiments it may be possible to

secure indications as to the fertilizer requirements of different types of soil in

Pennsylvania.

Rhode Island Station.—The term of Melville Bull, of Newport, who has been a

member of the board since the station was established, expired January 31, 1906,

and Robert S. Burlingame, of Newport, was appointed his successor. The new
organization of the board is as follows: Charles Dean Kimball, president; Robert S.
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Burlingaine, vice-president; C. II. Coggeshall, clerk and treasurer; Thomaa G.

Mathewson and Jesse V. B. Watson.

The station is planning this season, in cooperation with the Bureau of Soils of this

Department, to continue the investigations concerning the influence of Bodium salts

upon plant growth, and in addition to conducl a considerable number of coopera-

tive field experiments in differenl parts of the state forthe purpose of making a

special studj of the ability of certain plant- to reveal specific soil requirements.

Vermont University and Station.— Arrangements have been made forthe purchase

of a valuable trad of ground adjoining the college campus, upon whicb .Morrill 1 1 all,

the new agricultural building, will be located.

Virginia College and Station.—The state Legislature has appropriated (86,000 for

the college of agriculture and the experimenl station for the biennial period. Of

this amount $60,000 is to complete and equip the agricultural building, $5,000 a year

for the experiment station. $6,000 a year for the crop pes! commission, and $2,000 a

year for furthering the cattle tick work.

M. 1'. Jarnagin, a former student of the University of Tennessee and a graduate of

the Iowa Agricultural College, has been appointed assistant in animal husbandry in

the college and station.

Wisconsin University and Station.—The registration in the college of agriculture this

year numbers t,052, and includes representatives from 12 states and 6 foreign coun-

tries. ( m' these <; are graduate students, L36 in the long course. :;l'l' in the 14 week.-'

short course, L78 in the dairy course, and 41»> in the farmers' course. Plansarewell

under way for the erection during the present summer of a building for agricultural

engineering and an agronomy building.

The station has established 3 substations or farms in the northern part of the State.

immediately south of hake Superior. Over much of this district the forests have

yielded up their pine lumber, and agriculture is almost undeveloped. In this region

i- a bell of heavy clay soil of very fair fertility, varying in width from a few miles to

15 or more, and comprising about a million acres. Immediately south of it i- a -and

region of very low to fair fertility. About 20 acres of land have been rented from the

county poor farm several miles south of Superior City, in the red-clay region. This

has been tile drained and will be planted with various crops the coming season.

Near Ashland .">0 acres of stiff red clay have been leased for a similar demonstration

farm, and the third will be located in the vicinity of Iron Riser on sandy Boil. It is

expected that the expense of these farm- will amount toaboul $6,500 annually, which

will be paid wholly from State funds. It is planned to appoint a superintendent to

have charge of the work, who will reside at Iron River and look after the other two

farms. The work at the latter will he carried on by persons living on the farm- or

near by.

Wyoming University.—The Wyoming supreme court has handed down a decision in

the Lander Agricultural College case, unfavorable to the latter. Under an enabling

act passed in L892 the people of the state voted to locate the agricultural college at

Lander in Fremont County, but the legislature failed to establish the institution and

designated the University of Wyoming as the proper institution to receive the Mor-

rill and Hatch funds. A year ago the State legislature repealed the action locating

the college at Lander, although the board of agriculture had received and partially

used an estate of some $40,000, left by Philip Weiser, in starting an agricultural col-

lege at Lander. The Lander people raised money by private subscription to try the

case in the courts, and served an injunction on the State treasurer to prevenl his

turning over the Morrill fund to the hoard of trustees of the university. The supreme
court decide* 1 that the legislature had a constitutional right to repeal its former action

and that the State agricultural college could not be moved from Laramie to Lander

Without legislative action, which leaves the university in possession of the Federal

funds for its agricultural college and experiment station. The Lander people have
now taken an appeal to the United States Supreme Court.
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Measures before Congress.—A delegation of New England experts in the extermina-

tion of the gypsy and brown-tail moths were given a hearing before the House Com-

mittee on Agriculture February 13, upon the measure providing for control of these

insects. As a result of the hearing, it was decided to draft a new bill, confining the

work to the gypsy moth and providing for the establishment of a quarantine against

its spread. This bill, since introduced, carries an appropriation of $250,000 as before,

and places the work in the hands of the Secretary of Agriculture, in cooperation

with the authorities of the States concerned and the State experiment stations.

A conference of representatives of the Southern States was also held in Washing-

ton to consider a bill appropriating $500,000 to aid in the extermination of the Texas

fever cattle tick.

The Adams bill, increasing the endowment for the agricultural experiment sta-

tions, passed the House February 15, and the Senate March 12. There were no

amendments in either case, and practically no objection. In its report upon the bill

the House committee expressed its appreciation of the stations in the following terse

language:

"The State experiment stations have done a remarkable work in developing the

agricultural interests of the United States. No other single agency has contributed

so much to the agricultural education of this country, or has eliminated more errors

from farm practices, or has added more to the profits and comfort of farm life."

Other bills of interest to agriculture have been introduced as follows: Authorizing

the Secretary of Agriculture to investigate systems of farm management and types of

farming prevailing in different sections of the United States, the means used for

maintaining soil fertility, methods employed in the production, utilization, and

marketing of crops, and demonstration of improved methods of farming, $120,000;

providing an appropriation of $100,000 for experimentation looking to the develop-

ment of crops that can be best raised on semiarid lands by dry farming; authorizing

the Secretary of Agriculture to make investigations to determine the best methods of

utilizing small water supplies in irrigation, $50,000; to establish a Weather Bureau

observatory at Sheridan, Wyo., So, 000; appropriating $5,000 to be expended by
the Minnesota Station for investigating infectious diseases of domestic animals

in Minnesota, their prevention, treatment, etc. ; a concurrent resolution calling

for the printing of 15,000 sets of the Farmers' Bulletins of this Department, from

No. 1 to the last number issued, nearly two-thirds of which are for distribution to

school libraries; to extend the provisions of the National Irrigation Act to the State

of Texas; to apply a portion of the proceeds from the sale of public lands to the

State normal schools for instruction in agriculture, the initial appropriation being

$500,000, with an increase of $100,000 annually for 5 years, making the final annual

appropriation $1,000,000; providing for the purchase of a site and the erection of a

suitable building in the District of Columbia for the use of the Forest Service as a

laboratory for experiments in the seasoning and preservative treatment of construc-

tion and other timbers, for testing the strength of timbers, and for determining

means of preventing waste in lumbering and in the manufacture of wood products,

$100,000; granting to the State of North Dakota 30,000 acres of land to aid in the

maintenance of a school of forestry, the school having been established by the State

legislature and located at Bottineau; appropriating the receipts from the sale of

public lands in the State of Minnesota to the construction of drainage works for the

reclamation of swamp and overflowed lands; authorizing the Secretary of Agriculture

to make surveys and investigations to determine the benefits to be derived from the

drainage of the public swamp lands of the several States and Territories, to prepare

estimates of the cost of the same, and appropriating $10,000 for the work the first

fiscal year, provision thereafter to be made in the annual appropriation acts for the

Department of Agriculture; to enable the Department of Agriculture to conduct

demonstration experiments in the eradication of pear blight in Idaho, in cooperation
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with the Idaho Station, SlO.ooO; and authori/.ingthe registration in the [Jiiited States

Patent I ffice of the names of new varieties of horticnltural plants, by the person who
discovers, originates, or introduces the variety, under the law authorizing the regis-

tration of trade-marks.

Agricultural Education at the Meeting of the Department of Superintendence. The

Department of Superintendence "i' the National Educational Association held its

animal meeting in Louisville, Ky., February 27 to March I, there being about a

thousand in attendance. This Department was represented by Mr. John Hamilton

of this < >ffice.

The subjects on the programme were chiefly such as related to city and town con-

ditions. The afternoon of the last day, however, was devoted to the consideration

of industrial training in the public Bchools. < >. J. Kern, superintendent of Bchools

of Winnebago County, III., presented a paper upon The Form of Industrial Train-

ing Most Practical and Best Suited to the Country Child. He made the point that

(•duration is primarily for self-support, and quoted President Roosevelt's declaration

that every man in a country like ours should be "able to cany his own weight."

Be maintained that education should be of direct service as a wage-earner; that to

effect this an effort should he made to interest country children in the things that

they will be expected to understand \\ hen they come to engage in rural occupations.

Fortius purpose the school garden, the experiment plat, ami held excursions are

valuable aids.

Charles II. Keyes, superintendent of schools of South District, Hartford, Conn..

followed with a paper upon The Form of Industrial Training .Most Practical and

Best Suited to the City Child. In this he called attention to the danger there is in

having the city child misunderstand the country, and declared itas hi- conviction

that the city hoy should know how it feels to actually do the things that the farmer-'

occupation requires. That this may he possible^ school gardens for city children

are a necessity.

Around-table discussion on agricultural education was held in the afternoon and

evening of Monday, February 26, led by Supt. F. F. Balcomb, of the state Normal

School, Weatherford, Okla. The discussion took the general direction of methods

for introducing agricultural studies into the rural schools. There was general agree-

ment as to the necessity for introducing agricultural study in some form into the

public schools, and that this may be efficiently done opportunity must he afforded

teachers to receive instruction in agriculture in the normal schools.

The Committee of the Round-Table appointed to draft resolutions summed up the

points agreed upon in the following declarations, which were afterwards, adopted by

the Department of Superintendence:

"Resolved, That the Department of Superintendence of the National Educational

Association is in hearty accord with that part of the report of the Honorable .lame-

Wilson. Secretary of Agriculture of the United states, in which he encourages the

teaching of elementary agriculture in the public schools, and respectfully requests

( kragress to grant the appropriation of $13,620 which he has asked for to enable him
to investigate and report upon the progress and present condition of agricultural

instruction and institutions in this and foreign countries.

"Resolved, Second. That since it is essential to the successful teaching of industrial

suhjects in the puhlic schools that the teachers shall first he trained for this work,

we urge the State normal schools to give special attention to instruction in elementary

agriculture, manual training, and domestic science.

"Resolved, Third. That in order to meet the extraordinary expenses of properly

equipping these schools for giving this instruction we urge the adoption of the

Kurkett-Pollard Bill now before Congress making appropriation to the States for this

purpose."

Traveling Summer School of Agriculture.— 77" Cornell < '<>"ntr!/iit<in announce- that

arrangements are being made for a traveling school during the summer, to he in
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charge of one of the professors of the college. The plan has grown out of the desire

of many of the men to travel in this country for the purpose of studying agricultural

conditions, special agricultural industries, and the management of large farm enter-

prises. A petition signed by 17 students led to deciding upon the plan for such a

traveling school to be undertaken the coming summer, and this plan has been ratified

by the board of truster-.

"Certain academic requirements are made obligatory, as well as the consent of the

faculty concerning each individual participant. The trip will last at least six weeks,

and a deposit of S400 must be placed with the university treasurer, unexpended

moneys to be returned. Six hours of university credit are given. It is hoped that

Prof. Thomas F. Hunt will take charge of the first trip—summer of 1906."

The party hopes to have its own cars, a sleeper and a dining car, the latter being

equipped with books and writing materials and serving as a study room in the even-

ing. The proposed route lies through Washington, the cotton, tobacco, and trucking

States of the South, the sugar and rice industries of Louisiana, the cattle ranches of

Texas, and to the far West where irrigation methods, etc., will be studied. This is

a new departure in agricultural education and will be followed with much interest.

Colorado School of Forestry.—We learn through Science that Gen. W. J. Palmer

and Dr. W. A. Bell, of Colorado Springs, have given to Colorado College a tract of

15,000 acres of forest land to serve for field work in the practical study of sylvi-

culture and forest botany. The lecture course in the forestry department will be

given at Colorado College. The tract is situated at the foot of Pikes Peak, and affords

a splendid opportunity for the study of irrigation, as well as forestry problems. It

is stated that when Colorado was first settled it contained 36,000 square miles of

forest area, and since that time 30,000 square miles of virgin forests have been

destroyed. The forest school will be opened next September.

A People's High School in Austria.—A people's high school, similar to the people's

high schools in Denmark (E. S. R., 17, p. 519), is maintained at Otterbach, near

Schurding, by George Wieninger, president of the local agricultural society, who
meets all expenses of the institution except the salaries of nonresident lecturers,

which are paid by the State. The equipment of the school includes a model farm,

museum of agricultural, natural science, and ethnographic specimens, a large audi-

torium, and a library. Free lectures and demonstrations have been given since

1845, and since 1890 32 of these have been given each year. These lectures and
demonstrations are given on Sunday and are attended annually by from 3,000 to

4,000 farmers and farmers' sons who can not attend school. The object of the

lectures is to assist in the general instruction of the rural population and to diffuse

special knowledge concerning modern agricultural methods. Those who attend 100

lectures receive a diploma; those who attend 200, a silver medal, and those who
attend 300, a gold medal. Lectures are given on potatoes, fertilizers, forestry, science,

and agriculture, diseases of digestive organs, the herd book in animal husbandry,

sugar as food, etc. In addition to these Sunday lectures short courses of from 1 to

2 weeks are offered in feeding, distilling, bookkeeping, poultry culture, dairying,

and in normal work for teachers.

Agricultural Education at Antigua.—As described in a recent number of the Agri-

cultural News, instruction in agriculture in Antigua includes lessons at the grammar
school in agricultural science and practical work in the school garden. It is claimed

that pupils pursuing such a course are able upon leaving school to deal much more
intelligently and successfully with agricultural problems than those who have no

such training. Attention is also given at the grammar school to the training of

teachers for giving some instruction in agricultural subjects in the elementary

schools. With this object in view courses of lectures on the elements of plant

physiology and on tropical hygiene have been given to the teachers of the elementary

schools of the island and to the students of a female training college in Antigua.
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The importance of school garden work is also emphasized. At the present time 72

boys are taking the work in agricultural science and 40 teachers are pursuing the

training courses.

Training Oklahoma Teachers for Elementary Agriculture. —Tin- Southwestern State

Normal School of Oklahoma, at Weatherford, has recently established a department

of agriculture and physiography, which is inchargeof E. E. Balcomb. It has begun

publishing a Teachers' Bulletin on Agriculture and School Improvement, which is

sent free to teachers and others interested in such work. The December and Janu-

ary numbers of this bulletin contain suggestions for teaching agriculture, taking up

in some detail Mich matters as seed testing, grafting, and budding, and gi\ iir_r direc-

tions for organizing local branches of the School and Home [mprovement League.

Agriculture in Public High Schools. -The Sac City, fowa, 1 1
1 j_r 1 i School has intro-

duced an agricultural course w Inch has an enrollment of 56 pupils. The Higginsville,

lio., High School lias a class of 38 boys and girls studying elementary agriculture.

Simmons College Domestic Science Department.—Simmon- College, Boston, according

to a note in the February Everyday Housekeeping, lias recently taken over the prop-

erty and management of the Boston Cooking Scl I, and has established a regular

four-year course in domestic science and a one-year course tor those who do not wish

to devote more time to this study. Cooking, sewing, marketing, elementary chem-

istry, bacteriology, nutrition, and other subjects will he included in the curriculum.

Philippine Bureau of Forestry.—The Philippine Reorganization Act. which has

been approved by the governor-general, provides that the chief <>i the bureau of

forestry shall hereafter lie known as the director of forestry. The position of ass i-t-

ant chief and the division of forest inspection are abolished, the work of the forest

inspection being transferred to the bureau of internal revenue. This transfer will

permit of the foresters in the different districts devoting their entire time to the

sylviculture study of the forests, the location of area- best suited for the commer-

cial exploitation of timher and minor forest products, and the inspection of logging

operations of various licensees. A recent order provides that for a period of ."> years

the residents of the islands shall he allowed to utilize, free of charge and without

license, forest products for personal use. trees of the first group excepted. Timber

cut for sale will hi' paid for a- heretofore.

At present there are S American trained foresters and assistant foresters in the

islands, and others are expected early in L906.

Scientific Commission to Study Rural Hydraulics.—A recent report of the Secretary of

Agriculture to the President of France, reviewed in Journal d'Agriculture Pratique,

recommends that the commission for scientific studies he increased from L6 to 24, in

on let- to carry out the order of last March, directing the study <»f surface and under-

ground waters. He recommends that the work should not he limited, as hitherto,

to the problems of irrigation and drainage, hut should include detailed studies of

rainfall, runoff, and watersheds, in their relation to water power, and special atten-

tion should he given to underground supplies for towns. In the latter connection he

says: "Without hoping to discover precise mathematical laws for such complex

phenomena, we may still hope that after collecting a large mass of reliable data, they

may be so grouped and coordinated as to furnish a fair guide to engineers engaged in

developing underground water-."

A New Testing Station for Farm Machinery. --The machine-testing commission of

Hanover, Germany, has decide.! to enlarge its sphere of activity to include a per-

manent toting station, which is to be in charge of Prof. Alwin Nachtweh. Thenew
station will be located in the city of Hanover.

International Windmill Convention.--According to an item in Journal <TAgriculture

Pratique, the Secretary of Agriculture of Franc- has called together that part of the

commission for scientific study which is employed in investigating wind power for

irrigation and other pumping. M. Angot of the interior meteorological office has
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been engaged in finding a new design for registering anemometers, and has had three

made for precise work. M. Ringelmann, director of the station for testing machinery,

has undertaken to arrange an international convention which the commission

believes will have a very beneficial effect on manufacturers of windmills for raising

water. The arrangements have met with the approval of the Secretary of Agriculture.

Agricultural Exposition in Paraguay.—The National Agricultural Society of Para-

guay will hold an exposition at Asuncion, beginning May 15, 1906. The exposition

will include exhibits of live plants, fruit, and cultivated plant products, rural indus-

tries, dairy industries, poultry and apiculture, and sericulture.

Miscellaneous.—It is learned from Nature that a number of men interested in agri-

cultural problems recently gathered at Christiania, Norway, under the presidency of

Prof. John Sebelien, to celebrate the acquisition of national independence. A fund

was started for the purpose of fostering research in Norwegian agriculture, to which

all Norwegians both at home and abroad have been invited to subscribe. When the

sum reaches 15,000 crowns (about $4,000) it is proposed to offer prizes for essays on

particular questions, and to reward Norwegian scientific work in certain branches of

learning; and later it is the intention to give direct financial aid to research work in

agricultural science.

The government of the Gold Coast has established experimental cotton farms at

Anum and Labolabo, for the purpose of testing varieties of cotton and determining

the best time of planting cotton for that region.

The Botanical and Agricultural Department of the Gold Coast provides annually

an elementary course in theoretical and practical agriculture at the Aburi Garden to

train teachers in agriculture for the public schools. The department also maintains

apprenticeships to prepare young men for subordinate positions in the department

or for overseers of farms and plantations.

The agricultural chemical experiment station at Spalato, Austria, has been pro-

vided with commodious and thoroughly modern quarters in the new building of the

Royal Agricultural Institute for Teaching and Experimentation. An illustrated

description of the new building is given in the January issue of Zetischrift far dux

Landvrirtschaftliche I

r
ersuchswesen in Oesterreich.

Prof. S. P. Langley, secretary of the Smithsonian Institution in this city, died

February 27.

Dr. A. W. Harris, formerly director of this Office, and at present director of the

Jacob Tome Institute at Port Deposit, Md., has been elected president of the North-

western University. Dr. Harris will enter upon his new duties in the fall.

The death is announced of Dr. H. Ritthausen, professor of agricultural chemistry

in the University of Konigsberg until his retirement in 1900, and widely known for

his investigations upon the albuminoids.

Prof. A. Zimmermann, director of the biological agricultural institute at Amani,

German East Africa, has been appointed director of the agronomic station at

Salatiga, Java.

Dr. Friedrich Petersen, an official of the Prussian Ministry of Agriculture at Ber-

lin, is traveling in this country for the purpose of studying the breeding of cattle and

horses especially, and agricultural conditions in general.

o
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Vol. XVII. April, L906. No. 8.

The passage of the "Adams A.et" will be generally recognized as

marking a new era in agricultural investigation. It not only opens up
new possibilities to the experiment stat ions, bul its passage indicates t h«*

widespread interest in scientific agriculture, which will serve to make

their efforts more effective.

The new appropriation is a distinct tribute to the work and influence

of the experiment stations, and to the place which they, have won in

the appreciation of the people. A few years ago it would have been

well-nigh impossible. But the stations have demonstrated their use-

fulness to the satisfaction of the most skeptical, and through their pub-

lications and their public speaking have waged a great campaign of

education whose influence has become very potent. The confidence

now felt was reflected in not only a sympathetic but an aggressive

attitude for the passage of the increased appropriation.

From the time Mr. Adams introduced his bill two years ago, it had

the cordial support of representative farmers, their organization-, and

the agricultural press. Rarely has a measure making a continuous

demand upon the Treasury met with less opposition in Congress.

Hardly a voice was raised against it on the floor of the House, and in

the Senate there was unanimous consent to its consideration and no

opposition to its passage on the final vote. As passed the act is prac-

tically in the form in which it was submitted at the beginning of this

session of Congress. Great credit is d\w its author for the skill and

devotion with which he labored for this measure, and prepared the

way for its unanimous passage.

Great changes have come about since the Hatch Act was passed

greater and more far-reaching than we realize until we pause to com-

pare the condition of knowledge then and now. At that time the prac-

tice of agriculture was governed to a very large extent by empirical

rules. The subject was not differentiated either in the agricultural

college or the experiment station, and apparently the need of such dif-

ferentiation was not felt because there was not the necessary basis for it

7l-:»
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There were very few standard books dealing with the principles and

practice of agriculture and horticulture. Farmers' institutes were

largely social or political gatherings instead of schools for the farmers,

and if a seed-corn special or a dairy special had been run it would have

attracted small attention. The general attitude toward experimenta-

tion and science in agriculture was decidedly skeptical. The idea that

there was something occult or which could not be fathomed or explained

in successful agricultural practice still had a considerable hold.

The eight or ten experiment stations maintained in as many States

received only small support from their States, and to a quite large

extent were engaged in inspection work. A college or station da i

re-

building, or an insectary, or an agronomic laboratory was as unheard

of as a respiration calorimeter. The equipment was meager and the

working force quite limited. In only twelve States had a need been

felt for a fertilizer control, which to-day is exercised in thirty-four

States and applies to an industry amounting to more than $50,000,000

a year. There was no feeding-stuffs control, no inspection of nursery

stock or seeds or creamery apparatus or insecticide materials, and no

laws for the control of San Jose scale or other insects and diseases dan-

gerous to agriculture.

At that time there was no simple method for testing milk, as a means

for measuring the value of individual cows and as a basis for paying

for milk at creameries. The basic principles underlying dairying were

far from being known—that cream ripening is due to special'cultures of

bacteria which affect the quality and the flavor of the product, that the

cheese value as well as the butter value of milk is largely dependent

on the fat content, that cheese ripening is due to well-defined organ-

isms and conditions, that cold curing of cheese is not only practicable

but a great safeguard to the product, and that many cases of inferior

product are due to faults of the milk which may be avoided by the

curd test. Sanitary and pasteurized milk were almost unknown; the

various causes which contribute to unclean and unhealthy milk were

but little understood.

It was not known that clovers and other legumes are able to store

up the nitrogen of the air in their growth, much less that this ability

is due to a symbiotic relation between the plants and bacteria on their

roots; that atmospheric nitrogen may be made available to plants by

several other means; and that nitrification and denitrification are very

important processes in relation to plant nutrition, and are accomplished

by micro-organisms in the soil whose activity is controlled by a variety

of conditions. The theory of tillage and its value for conserving

moisture was far from being understood, as were also the use of

fertilizers and the requirements of crops under irrigation.

There was little conception of the possibilities of plant breeding and

selection, to improve such common crops as corn and the cereals,
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change their composition, and adapt them to different localities and
purposes and a shorter season of growth. I >ry farming as \\ e now know

it was not heard of, ;m<l the crops which have to a large measure made
it a success had not been introduced or disseminated in this country.

The theory and practice of silage making had not been worked out,

and the place of silage in fa fin economy was only partially appreciated.

'The same was true of a wide range of feeding -mil-, and the effects of

different feeds, most advantageous combination, the period of profit-

able fattening and many other matters relating to feeding were quite

largely matters of tradition. We did not know that hens differ as

greatly in productive power as milch cow-, and that the egg-laying

habit could be largely developed by -election.

We did not know that Texas fever could he eradicated, or that

tuberculosis could he weeded out of a herd and animals inoculated

against it; we had no conception of the extent to which plant diseases

and injurious insect- could he held in check by seed treatment, by

spraying the crop, and by various other mean- which have been

devised and have become a part of good farm practice. The country

was not aroused to the dangers of depleting our forests, and there

were no forest schools. Large amounts of by-products from various

industries which are now tinned to use for agricultural purposes were
allowed to go to waste. We did not know that the date palm could

he grown commercially in Arizona, macaroni wheats in the semiarid

Northwest, alfalfa in the South and many parts of the East, and the

sugar beet over a wide belt of country, that Alaska had any agricul-

tural possihilities, or that an experiment station could he of great

advantage to even the primitive agriculture of the range.

Some of the things which it was thought were known were supported

by imperfect data, and the conclusions were far from secure. And
most important of all, only a small proportion of what was known
found application in the practice of the average farmers.

This remarkable advancement is, of course, not due to any single

group of agencies. It is the combined product of a great variety of

institutions all over the world, some of them working in pure science

and others in its special applicat ions. But in all of this modern de\ el

opment of a more rational and scientific basis for agriculture, the Amer-
ican experiment stations, and the National Department of Agriculture,

which forms an integral part of the experiment station system in this

country, have been a conspicuous and very essential factor.

Many classes of problems which the stations had to face nineteen

years ago are now settled in most States. Questions of organization

and the responsibilities of the States have worked themselves out. It

has been shown that the farmers can be reached and their confidence

won to such an extent as to form the basis for a substantial and infiu-
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ential public sentiment, which will give encouragement and support to

the stations in their legitimate work and prevent outside interference.

This in reality is one of the most remarkable results of the experiment

station movement, and it is by no means confined to the older States

of the East where agriculture is more highly developed and special-

ized. The newer States, with no deeply grounded traditions of farm

practice and with crude methods and conditions, have been quite as

ready to embrace the work of the stations and to look to them for

advice and aid.

In no other country does the experiment station occupy the same

position in its relations to the people that it does in America. In the

form in which we know it, it is distinctly American. It is this that

makes it of special interest to foreign visitors; but transplanted to

another country it becomes a quite different thing, because of the dif-

ference in environment. It is a product of American institutions and

American ideals. The great value of its services in the past is attested

on every hand, but those who have studied the station movement in

its relations to future development feel that an even more important

held is open to it.

This field the Adams Act prepares the stations to occupy. It will

relieve them in some directions but will impose new responsibilities

upon them. To a large extent it provides for a new order of work

only possible to a limited extent before. The Adams Act differs from

the Hatch Act in the more restricted application to be made of the funds.

It provides specifically for the fundamental investigations of original

character which the work of the past few years has brought out such

a glaring need of. It is in many respects modeled on the second

Morrill Act, being ' w for the further and more complete endowment,

support, and maintenance r
of the stations, to the end that they may

conduct "original researches or experiments bearing directly on the

agricultural industry of the United States."

The evident intention was to provide a research fund, and not merely

to supplement the Hatch fund. The latter is more general in its pro-

visions, and is applicable to a wider range of uses. While it has been

a great stimulus to agricultural investigation, it has not been practica-

ble, perhaps not advisable, to restrict it except in a quite general way.

It has been employed for many purposes for which the Adams fund

obviously can not be. This difference between the Hatch and Adams
acts may not alwa}Ts be apparent to the general public. It is all the

more important, therefore, that the distinction should be clear in the

minds of those charged with station work.

The great service which the stations have been able to render to

agriculture is a product of investigation and research, more or less

remote, carried on somewhere and at some time, which has become a

part of the sum total of our knowledge. The more elementary testing
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and experimenting, important as it has been, has been merely the

attempt to apply to local conditions and Deeds or bo introduce into

practice these general principles which have been previously worked
out. together with the result of accumulated experience. The station

worker who has not taken account of these fact- has been either an

imitator or an indifferent experimenter.

The new fund will call for sharper discrimination between different

kinds of work. If held strictly to the purposes specified in the act it

will give a great opportunity for placing the American stations on a

high level as research agencies, and give them a leadership in develop-

ing the science of agriculture. It is the greatest opportunity for con

tinned -\ stematic research along agricultural line- which ha- ever been

presented in any country, and this opportunity and the realization of

the ultimate importance of investigation should be the inspiration of

every station man and every friend of agricultural advancement. It

should he a strong incentive to tin 1 careful choice of problems t<> be

investigated, thorough and exhaustive work in their solution, and the

securing of permanent and far-reaching results.

The best use of the fund in the different States will call for wise

administration and the selection of men with a genius for agricultural

investigation. The Adam- fund roll might well he regarded a- in a

sense an honor roll, made up of men who have been selected on account

of demonstrated special ability and qualifications for research work.

The standard should he set as high as the available supply in this

country will permit, and the outlook should furnish an additional

incentive to men with taste and ability for research to prepare them-

selves thoroughly for their work.

Many of the stations have been planning in advance line- of investi-

gation to b inaugurated under the new act. Many of these line- were

not conceive lof when the Batch Act was passed, and would have been

impossible in the state of knowledge then existing. This indicate-

how opportune the new grant is, and -hows how wise the provision to

(•online it to advanced work. The granting of a comparatively small

initial appropriation, with an annual increase for five year-, will allow

the -tat ions to adjust themselves to the new work and to plan

economically.

The Hatch fund will continue to cover some <>f the elementary work

which will appeal more immediately to the farmers' need-, the adapta-

tion of principles to local condition-, and the working out of improved

methods. The research under the new act will extend the ba-i- for

demonstration and verification experiments leading to general improve-

ment of farm practice in many direction-. But more and more the

State- will be called upon to make provision for the local demonstra-

tions intended to bring facts home to the farmer, the cooperative
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and propaganda work looking to the establishment of special agricul-

tural industries, as it does now for the farmers' institutes and for

branch stations.

This added responsibility of the States was brought out in the report

of the committees in Congress in presenting the Adams bill, which

states that while the bill places the responsibility for additional work

upon the various stations, it
u
will necessitate a corresponding increase

of appropriation from the various States because of the additional

work provided for."

This is further emphasized in the circular letter of the Secretary of

Agriculture, relating to the administration of the Adams Act. In this

the Secretary says: ""The increased liberality of the Federal Govern-

ment in providing for the endowment of research and experimentation

in agriculture should be a further incentive to the States and local

communities to supplement these funds for the extension of demon-

stration experiments, farmers' institutes, agricultural colleges, schools,

and courses of instruction, and the general education of the rural com-

munities along industrial lines, in order that the masses of our farmers

may be so educated from early youth that they will appreciate the bene-

fits of original research and experimentation as applied to agricultural

problems, and be able to appropriate in the most effective manner for

their own benefit and the general welfare of the Nation whatever

practical results are obtained from the work of the agricultural exper-

iment stations."

In this way the greatest permanent benefit will be conferred, and

agriculture will more rapidly be placed upon an intelligent and scien-

tific basis.
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AGRICULTURAL CHEMISTRY.

Some observations on the determination of citric-acid soluble and total

phosphoric acid in Thomas slag-, F. M.\< u ( Landw. Vers. Stat., 68 | 1905), No. 1-2,

pp. 81-91; abs. in ('hen. Centbl., 1906, T, No. 1, pp. 85,86; Jour. Chem. Soc. [London],
an

| 1906), No. 519, II. p. 50).- Comparative tests of Wagner's method and of the

official method of the German association of experimenl stations fox determining

citric-acid soluble phosphoric arid arc reported.

The resulte by the two met Ik ids as a rule agreed quite closely, but occasionally the

Wagner method gave higher results than the official method, in which silica is

removed before precipitation of the phosphoric acid, and higher than the molybdic

method, especially in slags rich in silica. The method of evaporating only to a sirupy

consistency proposed by A. Bomer gave similar results. The thorough removal of

silica previous to precipitation of phosphoric acid is considered essential to accuracy.

The Schenke lification of the citrate method for determining total phosphoric
acid

|
E. S. \[.. 17. p. 6) was found to give results in the author's opinion too high,

indicating thai it should he further tested before it is substituted tor the ordinary

method.

A simple method of determining phosphoric acid, potash, sodium, calcium,

and magnesium in hydrochloric-acid soil solutions, II. Nedbaueb ( Landw. Vers.

Stat.. >;.; (1905), No. 1-2, pp. 141-149; abs. in Chem. Centbl, 1906, I. No. 1, p.

The method described is based upon the fact that when the hydrochloric-acid boIu-

tion of a soil is evaporated to dryness and carefully heated the iron and aluminum
chlorids are converted into insoluble oxids, the calcium and magnesium chloride are

hut slightly affected, and the chlorids of the alkalis are not altered.

The evaporation to dryness
| with addition of a small amount -if calcium carbonate

if this constituent is deficient in the soil) removes iron, phosphoric acid, and silicic

acid, and furnishes a solution in which potash and soda may he determined directly

hy the author's method." Phosphoric acid is determined hy the molybdic method
in the residue from the potash determination. For tin- determination of calcium

and magnesium another portion of the hydrochloric-acid solution is evaporated to

dryness and heated until all trace of acid disappears and calcium is determined in

the water extract of the residue by precipitation with ammoniac -a I ammonium oxalate

and magnesium in the filtrate from the calcium precipitate by precipitation with

sodium phosphate.

The method is not reliable in case of soils containing large amounts of sulphates.

The rv is danger of injury to ['latin urn dishes due to the formation of free chlorin in

the heating of the chlorids in the residue from evaporation. The results of the

potash determinations are not very satisfactory in case of soils poor in potash. The
addition of a small amount of potash-free calcium chlorid to the soil solution before

evaporation u a- found to increase the accuracy of the potash determination-.

"Zts.hr. Analyt. Chem., 89 (1900), p. 481.
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Titanium, H. Pellet and C. Fribourg (Ann. Sci. Agron., 2. ser., 10 (1905), IT, No.

J, pp. 20-84).—This article deals with the properties of titanium and its different com-

pounds, studies of different methods employed in the separation and determination

of titanic acid and of the presence and determination of titanic acid in soils and

plants, especially in sugar cane and sugar beets.

The authors found 2 per cent of titanic oxid in an Egyptian soil used for the culti-

vation of sugar cane and 0.47 per cent in a French soil used for the culture of sugar

beets. They refer to Maxwell's work, indicating the occurrence of considerable

amounts of titanic oxid in sugar cane and report the occurrence of 0.17 per cent of

this substance in the ashes of sugar cane which contained, however, a small amount

of soil. In ashes of sugar cane and sugar beets prepared with great care they were

not able to find any titanium.

The determination of titanic acid in soils and ash of plants, H. Pellet and

C. Fribourg (Ann. Chim. Analyt., 10 (1905), No. 11, pp. 413-416; Bui. Assoc. Chim.

Sucr. et Distill., 23 (1905), pp. 67-71; abs. in Chem. Cental, 1905, II, No. 16, pp. 1193,

1194).—A colorimetric method and a gravimetric method are described. The first

is based upon fusion with hydrofluoric acid and hydrogen potassium sulphate, sul-

phuric acid solution of the fusion being treated with hydrogen peroxid and tested in

comparison with solutions of known strength in a Josse colorimeter. The second

method is based upon fusion in a similar manner, partial neutralization with potas-

sium hydroxid, and boiling with hydrochloric acid, the titanate precipitated being

washed with a 2 per cent potassium carbonate solution.

The influence of the presence of titanium on the determination of alumi-

num in presence of iron oxid and phosphoric acid by the principal methods
employed at the present time, H. Pellet and C. Fribourg (Ann. Chim. Analyt.,

10 (1905), No. 11, pp. 416-420).—Investigations are reported which show that the

presence of titanic acid affects the accuracy of the Carnot method for aluminum,

and all others in which aluminum phosphate is precipitated, and should be deter-

mined by the colorimetric method noted above and correction made accordingly.

Occurrence of alumina in plants, H. Pellet and C. Fribourg '(A nn. Chim.

Analyt., 10 (1905), pp. 373-376; abs. in Jour. Chem. Soc. [London], 88 (1905), No.

518, II, pp. 860, 861).—Alumina was found in only very minute quantities in sugar

cane and sugar beets. In determining the alumina, the hydrochloric-acid solution

ireed from silica in the usual way was neutralized with ammonia and oxidized by
the addition of a few crystals of potassium chlorate. Ammonium phosphate and
ammonium thiosulphate were then added in the proportion of 2 gm. of the former

to 10 gm. of the latter and the mixture boiled for 15 minutes. Acetic acid in pro-

portion of 15 gm. was afterwards added, the precipitate of aluminium phosphate

being collected on a filter, ignited, and weighed.

Methods of organic analysis, H. C. Sherman (New York and London: The Mac-

millan Co., 1905, pp. XIIJr245).—In this volume, which is designed as a text-book

for college and university use, it has been the author's purpose to give introductory

instruction in organic analysis with special reference to plant and animal substances

and their manufactured products.

The greater part of the book is devoted to quantitative methods for food materials

and related substances, a feature of the work being the numerous references to the

publications of the Association of Official Agricultural Chemists and the attempt to

follow as far as possible the nomenclature in such publications.

As a whole the work constitutes a valuable handbook for students of analytical

chemistry, particularly as related to carbohydrates, acids, oils, fats, waxes, fatty oils,

butter, soaps and lubricants, proteids and cereals, milk, preservatives, etc. Through-
out the text numerous references are made to the literature of the subject and the

volume also includes a complete index.
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A new method for the quantitative estimation of sugar with the Zeiss

immersion refractometer, B. Wagneb and A. hi\< b {Chem. Ztg., SO 1906), No. 5,

Pi,. 88,39). The authors claim thai the use of the immersion refractometer for

determining sugar is more accurate, more rapid, and more economical of time and

jaaaterial than gravimetric methods. The possibilities of the method Eor the deter-

mination of calcium, aluminium, iron, zinc, etc., are also spoken of.

Globulin, J. Mellanby {Jour. Physiol., SS
I 1905), No. ', 5, pp. SS8 S7S,fig8. 16),—

SChe conclusions drawn from a series of investigations on the solution of globulin by

neutral Baits, the precipitation of globulin from such solutions, and related questions

Clow:
'•Solutions"!' globulin by a neutral Ball is due to forces exerted by its free ions.

Ion< with equal valencies, whether positive or negative, are equally efficient, and the

efficiencies of ions of differenl valencies are directly proportional to the Bquares of

their valencies.

•The a unt of globulin dissolved by a given percentage of neutral sail is directly

proportional to the strength of the original globulin suspension.

••The precipitation of globulin from solution in neutral salts by neutral salts

depends upon a molecular combination between the salt and globulin, the compound

0 formed being stable only in excess of the combining salt. Precipitation by salts

et the heavy metals depends upon the formation of a stable salt globulin compound.

•Solution of globulin by acids <»r alkalies is of the nature of a chemical combina-

tion. The relative solvent efficiencies of strong acids ami alkalies are of the same

order as their chemical avidities."

The cleavage of edestin of cotton seed by pancreatic juice, E. Abdkrhalden

ami B. Reinbold {Ztschr. Physiol. Chem., 46 {1905), No. 1-2, pp. 159-175).—When
Heavage was induced by treating the edestin of cotton seed with pancreatic juice,

the proportion of dialyzable material not precipitated by phosphotungstic acid

increased with the time of the reaction, while the proportion of the material precipi-

tated by phosphotungstic acid increased at first and then decreased. Tyrosin, gluta-

minic acid, leucin, alanin, and aspartic acid and trytophan were isolated from the

cleavage products; also traces of phenylalanin. Xoglyeocoll nor a-pyrrolidin carbonic

acid was found.

Carbon tetrachlorid with special reference to its use as a solvent in the

extraction of fat and in similar ways, B. M. Mabgosches
I
Der Tetrachlorkohlen-

sinij; water besonderer Berucksichtigung seiner Verwendung als Lbsungsbzw. Extrak-

mongmiitel in der Industrie der Fette wnd verwandter Gebiete. Stuttgart: Ferdinand Enke,

W05, pp. 115; rev. in Osterr. Chem. Ztg., 8 {1905), No. 24, P- 571).—A monograph on

carhon tetrachlorid summarizing the literature from a historical, chemical, and tech-

nological standpoint. The work as a whole constitutes a bibliography of the subject.

A laboratory handbook for the analysis of milk, butter, and cheese, J. K.

Kvws i [New York], ,J. ed., }>/>. 60).—This is a brief outline of useful methods with

no attempt at interpreting results. The author states in the preface that "during

the past year a rigid investigation was undertaken for the purpose of determining

the comparative valueof the various 'milk testers.' with the resull that the lactoscope,

keamometer, pioscope, lactobutyrometer, and the lactometer, when used alone, were

found absolutely worthless in the testing of a milk."

The application of 4 'sin-acid" butyrometry to sheeps', goats', and cows'

milk, C. Begeb {MUchw. Zentbl., l {1905), No. J .\ pp. 547-551).—Comparative

determinations by the < -ether and the Sichler non-acid methods <>n the three kinds of

milk are reported.

Considerable difficulty was experienced in testing milk preserved with formalin by

the Sichler method. For ordinary purposes the non-acid method in its present form

is not considered as satisfactory as the (ierber method, and for the chemist the use

of acid as in the (ierber method can scarcely he considered a disadvantage.



Contribution to the cryoscopic examination of milk, 0. Allemann (Landw.

Jahrb. Schweiz, 19 {1905), No. 8, pp. 499-502).—Cryoscopic examinations of 23 samples

of milk of known purity showed on an average a freezing point of —0.571° C, while

1 1 samples to which 2 per cent of water had been added showed an average freezing

point of —0.554°, 11 samples to which 5 per cent of water had been added —0.536°,

11 samples to which 10 per cent had been added —0.500°, and 11 samples to which

20 per cent had been added —0.457°.

This method in the hands of the expert analyst is believed to be very valuable in

the detection of added water in milk, due attention being paid to the acidity of the

milk and the possibility of the addition of preservatives which might affect the

results. On account of the skill and time required, this method is not considered as

useful in routine work as determinations of the specific gravity and fat.

A method for the determination of hydrog-en peroxid in milk, together

with some observations on the preservation of milk by this substance, S.

Amberg {Jour. Biol. Chem., 1 {1906), No. 2-3, pp. 219-228).—The author has made

use of the method proposed by Richardson and which is based upon the color reac-

tion produced by a solution of titanium hydrate in sulphuric acid in the presence of

hydrogen peroxid. The method as applied by the author to milk was found to be

accurate when the hydrogen peroxid was present in quantities even as small as 1 : 5,000.

It is noticed that salicylic acid causes a color reaction which can scarcely be distin-

guished from that product by hydrogen peroxid.

It was found that boiled milk uses up a certain amount of hydrogen peroxid inde-

pendently of catalytic and bacterial action, and the idea is advanced that this may 1:e

due to the production of reducing substance by boiling. The literature relating to

the use of hydrogen peroxid for the preservation of milk is reviewed and the objec-

tions which have been raised to this method are noted. The author concludes that

although the efficiency of hydrogen peroxid in sterilizing milk in all cases has not

been established, and although the amount required for preserving milk for any

given length of time is uncertain, the harmlessness of the method seems to justify

its trial as a milk preservative.

The identification of boric acid, O. vox Spindler (Ztschr. Untersuch. Nahr. u.

GenussmtL, 10 {1905), No. 8, pp. 478-482, fig. 1).—Recently published data on the

determination of boric acid are summarized, and a new form of apparatus described

for conveniently determining boric acid by the flame test.

Formaldehyde and its reactions, J. Schuch {Ztschr. Landw. Versuchw. Oesterr.,

8 {1905), No. 11, pp. 1058-1060).—The' author tested several methods for the deter-

mination of formaldehyde concluding that the Arnold and Mentzel method is the

best for the detection of formaldehyde in wine.

METEOROLOGY WATER.

R-eport of the Chief of the Weather Bureau for 1905, W. L. Moore ( U. S.

Dept. Agr., Weather Bur. Doc. 338, j>p. 37).—This report contains a review of 10

years' work of the Bureau under the present chief, as well as an account of work of

the year 1905, with recommendations.

It is stated that the Bureau "has made such progress in its internal discipline and

in the results accomplished for the benefit of the farmer, the mariner, the shipper,

the manufacturer, and the seeker after health or pleasure, that there is no weather

service anywhere in the world comparable with it." It has developed and put into

effect a fair, yet rigid, discipline for the control of its personnel and a system of study

and examination which develops the intellectuality of 1hose who receive advance-

ment. "With such a discipline it has, with rare exceptions, given timely warning

of the coming of injurious changes in temperature, and allowed no important storms

or floods to come unannounced."
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It has encouraged the study of meteorology in educational institutions byallowing

its scientists, outside of their official duties. to deliver courses of lectures to students,

s<> that there are now twenty institutions of learningwhere mete< >rology forms a part

of the curriculum, thereby giving preliminary training to the young men who, in

after years, will succeed to the duties now performed by the meteorologists of the

( rovernment.

Three years ago the Bureau began the establishing, at Mount Weather. V*a., of an

institution devoted purely to meteorological research. This observatory was estab-

lished to enable the Bureau to raise its work in meteorological research to the same

plane as thai occupied by its work in practical meteorology. The plant is especially

adapted to atmospheric research and is equipped with a physical laboratory in w bich

all questions which yield to treatment by experimenl as distinct from pure observa-

tion can be investigated. An outline is given of lines of investigation which may be

profitably undertaken in the laboratories of the Mounl Weather observatory.

Monthly Weather Review {Mo. Weather Rev., SS 1905), Nos. W, pp. ;

jii/. I, charts 10; 11, pp. 471-514, fig- 1, churls ii\.— In addition t<> the usual reports on

forecasts, warnings, weather and crop condition-, meteorological tables and charts for

the months of October and November, L905, recent papers bearing on meteorology,

recent additions to the Weather Bureau library, etc., these uumbers contain the fol-

low ing articles and notes:

No. io.—Special contributions on The Ziegler Relief Expedition, by O. L. Fassig;

Standing Clouds Among the North Carolina Mountains, by V. W Proctor; Sounding

and Pilot Balloons over the Ocean, by Prince of Monaco; Weather Bureau Cipher

Codes, by E. B. Garriott; and notes on meteorology of the planet Mars. Mr.

Harry B. Wren, Eiffel's "Etudes pratiques," methods of teaching meteorology, the

rainfall of Mexico, temperatures on Mount Rose, New, protection from frost, publi-

cation of thermograms in facsimile, structure of hailstones, tin' pagoscope versus the

daily weather map, Weather Bureau men as educators, meteorology in colleges and

universities, meteorology in German universities, unusually early snow in Alaska,

and the deflection to the right (illus. ).

No. 11.—Special contributions on The Importance of a Well Written Synopsis of

Weather Conditions, by X. R. Taylor; Results of the Work Done at the Aeronautical

Observatory of the Royal Prussian Meteorological Institute, from January 1, L903,

to December 31, 1904, by S. Hanzlik; Highest Kite Ascension, by C. F. Marvin;

The Rainfall of China and Korea (illus. ), by T. Okada; The Development of Meteor-

ology in Australia, by A.Noble; Storm Warnings for Lake Vessels, by E. B. Garriott;

and notes on a guide to the observation of earthquakes, Indian summer, a lecture on

snow crystals, physical societies and journals, cold and heat, meteors- their incan-

descence and their noise, meteorological literature in the public libraries, standard

time at Key West, influence of location on the winds, and a mistake about atmos-

pheric dust.

Meteorology and climatology, W. Trabert {Meteorologu "//</ Klimatologie.

Leipsic: Devticke, 1905, pp. 127, figs. ./;.• rev. in Nature [London], 78
I 1905), N

p. 149).—This book forms part 13 of Klar's "Die Erdkunde," and outlines the gen-

eral principles of meteorology and their application to the study of climate. It deals

with the meteorological elements and tin- making and reducing of observations,

atmospheric physics, the distribution of temperature and its variations, the circula-

tion of the atmosphere, evaporation and condensation, weather and climate, includ-

ing weather forecasting, types of climate, and the climatic characteristics < >\ t he mam
land divisions of the globe.

Meteorological chart of the Great Lakes, A. J. Henry and N. B. Conobb

|
U. S. Dept. Agr., Weather Ho,-.. Met. Chart Great ink,*, 1905, No. /, pp. /.'>. /-/. /).—

This is a summary of observations on the meteorological conditions of the winter of

1904-5 in the lake region, with notes on the opening of the navigation season of 1905,



ice during the winter of 1904-5 at different points on the Great Lakes, and display

of storm signals on the lakes.

Temperature and relative humidity data, W. B. Stockman ( U. S. Bept. Agr.
t

Weather Bur. Bui. 0, pp. 29, charts 2).—This pamphlet consists of a series of tables

which show for each month of the year and for each AVeather Bureau station that

has been in operation at least six years, the highest and lowest temperatures, respec-

tively, that have been observed from the beginning of observations until the end of

1904; the monthly and annual mean maximum and mean minimum temperatures,

and monthly and annual mean relative humidity.

A preliminary investigation of the more important features of the meteor-

ology of southern Asia, the Indian Ocean, and neighboring countries dur-

ing the period 1892-1902, J. Eliot {Indian Met. Mem., 16 (190.5), pt. 2, pp. 181-

307 + XL VII, pis. 22; rev. in Nature [Lwiclori], 73 (1905), Xo. 1884, pp. 136, 137).—

It is stated that the period covered by this report "was unique in the meteorology of

India for the magnitude and persistence of the variations of rainfall, cloud, humidity,

and temperature from the normal."

For the purposes of discussion the period covered is divided into 2 parts, abnormal

in opposite directions, (1) 1892-1894, characterized by excess of rain, cloud, and

humidity, and a reduced temperature, and (2) 1895-1903, characterized by deficient

rainfall, less cloud, drier air, and an average temperature above the normal. The
normal annual rainfall for the period, calculated from data from 450 stations, was

41.09 in. The normal rainfall for the 3 years above noted as abnormally wet was 123

in., the total rainfall for the period being 143.5 in., an excess of 20.5 in. The total

rainfall for the 8 years 1895-1902 was 303.8 in., a deficiency of 24.9 in. It appears

that all seasons of the year were affected by these abnormal conditions.

Not only India, but other countries—Australia and South Africa—depending upon
the Indian Ocean for their rain, were in excess during 1892-1894 and deficient dur-

ing 1895-1902. Long-period barometric variations were similar in direction, amount,

and epoch for all India. There was apparently a 2-year period of barometric

oscillation. Observations with a black bulb thermometer indicate that during 1891-

1897 there was an excess of solar radiant energy and during 1898-1902 there was a

deficiency. The period of deficient rainfall was characterized by droughts and

famines.

An appendix contains reports on two of the latter (in 1897 and 1900) as well as

detailed data relating to seasonal rainfall, rainy days, pressure, and dates of com-

mencement and ending of monsoon rains.

British rainfall, 1904 (London: Edward Stanford , 1905
, pp. 88+ 279, ph. 8, Jigs.

14)-—This, the forty-fourth annual volume on British Rainfall, is compiled by H. R.

Mill, and is based upon the records of 3,982 rain gages distributed throughout Great

Britain and Ireland.

It includes "(1) a report touching on the work of the rainfall organization; (2)

original articles discussing the rainfall of Ben Nevis, the driest Octobers on record,

and the twenty-four years' records of duration of rainfall at Camden Square; (3)

tables of duration of rainfall, amount of evaporation, and representative records of

daily rainfall (a new feature) at selected stations during 1904; (4) an account of the

staff of observers, and a list of the changes in the stations; (5) a record of the losses

of observers by death, with a few biographical notes; . . . (6) the observers' remarks

on rainfall and weather; (7) a discussion of heavy falls of rain with a minute investi-

gation of the distribution of rainfall on the wettest days; (8) discussions of droughts,

rainy spells, number of rainy days, and intensity of rainfall at selected stations; (9)

a general discussion of the relation of the monthly and annual rainfall to the average;

and (10) the general table of annual rainfall at all stations, together with the names

of the observers or responsible authorities."
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The report records the discontinuance, October I , L904, of the observations on Ben

Nevis, the highesl possible site in the British [sles, which began in L883, as well as

at Fort Williams, 4 miles away and 4,400 it. below the summit of Ben Nevis.

Chlorin in rain water {Agr. Students' Gaz., ,,. ,,,-., 12 1905), No. 5, p. I

This is a brief Bummary for the 6 months and for the year ended September 30, L905,

of the usual observations at the Royal Agricultural College at Cirencester on rainfall

and its chlorin content.

"The rainfall for the 6 months was L3.44 in., falling on 83 days; it contained a

mean of chloride equivalent to 0.277 gr. sodium chloric! per gallon, i. e., equal to a

deposit of LI.96 Lbs. of common Ball per acre. The rainfall for the L2 months was

23.66 in., on L72 days, and it contained chlorids equal to 26.8 Lbs. of common Ball per

acre."

Composition of Barbados rainfall i Rpt. Agr. Work, Imp. Dept. Agr. West Tndies,

1902-1904, pt. l . p. 8 |. - A table is given which shows the total amount and contents

of chl«»riii. total nitrogen, uitrogen as ammonia, and nitrogen as nitrates in the rain-

fall at Dodds during the period from December, L902, to May, 1904. The total rain

fell during the period was 103.62 in., supplying approximately 272 Lbs. of chlorin

and 15 Lbs. of nitrogen per acre.

A contribution to the rainfall regime of the region of Boulogne, <i. Ven-

iii;\ [Gior. Gen. Civ., 1905, Jan.).— This report gives an account of studies on the

relation of the rainfall to canal and drainage systems in a part of this region.

Rainfall in the agricultural districts, <;. <J. Bond [Queensland Agr. Jour., 16

(1905), No. 8, p. 288). A table is given which shows the total rainfall for each month

from ( )ctol>cr. L904, to < October, L905, inclusive, in 41 agricultural districts of Queens-

land.

Thunder and lightning, ('. Flammabion, trans, by W. Mostyn I London: Chatto

A Windus, 1905, j>j>. 281; rev. in Nature [London], 73 {1905), No. 1887, p. 196).—

This i> an abridged translation of Flammarion's Les phtnomenes di lafoudre. The

greater part of the book is devoted to the effect.- of Lightning strokes on man.

animals, trees, plants, metals, houses, etc.

The pulse of the atmospheric circulation, \V. N. Shaw
| Natun [London], 78

[1905), No. 1886, pp. 175-177, fig. I).—This article discusses the relation between

the pulsations of the southeast trade wind as measured during a long period a1 St.

Helena an.l the rainfall of northwestern Europe. Such a relation is believed to he

clearly shown by the available data which are summarized and charted.

Investigation of the upper air
| Nature [London], 78 \ 1905 i. No. 1885, p. 162). —

A brief announcement regarding the proposed work of the British Meteorological

Committee in the investigation of the upper air by kites and other means.

Improved methods for finding altitude and azimuth, geographical posi-

tion, and the variation of the compass | U. S. Dept. Agr., Weather Bur. Doc. 886,

pp. 8, figs: 7).—The methods proposed by St. Ililaire. Souillagouet, and Littlehales

are discussed and explained with tables and charts.

Daily river stages at river gage stations on the principal rivers of the

United States. Part VII, for the years 1900, 1901, 1902, 1903, and 1904,

H. ('. Frankenfield ( U. S. Dept. Agr., Weather Bur. Doc. 889, pp. 728).—"This

volume constitutes the seventh part of the series of river gage readings, the publica-

tion of winch was begun by the Signal Service and has been continued by the

Weather Bureau. The previous volumes are as follows: Part I. Stages of the Ohio

River and of its principal tributaries, L858 to L889. Part II. Stages of the Mi--

Etiver and of its principal tributaries, except the Ohio River, I860 to L889. Part III.

Stages of water at miscellaneous river station- in California, Oregon, North Carolina,

etc.. L875tol889. Part IN'. Daily river stages at river gage stations on the princi-

pal rivers of the United States for the years L890, L891, and L892. Part V. Daily



river stages at river gage stations on the principal rivers of the United States for the

years 1893, 1894, and 1895. Part VI. Daily river stages at river gage stations on

the principal rivers of the United States for the years 1896, 1897, 1898, and 1899."

A report on the underground waters of Louisiana, W. C. Stubbs, G. D. Har-

ris, A. C. Veatch, et al. ( Geol. Survey La. Bui. 1, p>p- VIII A- 164, pis. 10, Jigs. 12).—
This bulletin is divided into 2 parts, (1) the underground waters of southern Louisi-

ana and (2) the underground waters of northern Louisiana and southern Arkansas.

The work on the underground waters of Louisiana was begun by the State Geological

Survey in 1899, and earlier reports on the subject have already been noted (E. S. R.,

14, p. 428; 16, p. 722).

The first part of this bulletin is substantially a reprint of Water Supply and Irri-

gation Paper No. 101 of the U. S. Geological Survey (E. S. R., 16, p. 722). It deals

with origin of artesian and deep-well waters in southern Louisiana, topography and

stratigraphy of the region, subdivisions based on underground water conditions, well

statistics, variations in flow and pressure head shown by wells in southern Louisiana,

well drilling, and pumping.

The second part of the bulletin is a preliminary report on work carried on in 1902

and 1903 in Louisiana and adjoining States by A. C. Veatch, partially in the employ

of the Louisiana State Survey and partly as assistant geologist to the U. S. Geological

Survey. It gives a summary of the main results obtained in a study of the topog-

raphy, stratigraphy, geological formations, and water horizons of northern Louisiana.

A dictionary of altitudes in the same region is given in an appendix.

On the influence of summer rains on the flow of springs, Houllier (Compt.

Rend. Acad. Sci. [Paris], 141 (1905), No. 23, pp. 972, 973; abs. in Rev. Sci. [Paris'],

5. ser., 4 {1905), No. 25, p. 783).—This article discusses briefly the various factors

which modify the relations between the rainfall and the flow of springs, such as the

permeability of the soil, temperature, and movement of winds, cultural conditions,

etc., of the basin feeding the springs.

Water softening- at Oberlin, Ohio, W. B. Gerrish (Engin. Rec, 52 (1905), No.

15, pp. 412, 413; abs. in Jour. Amer. Chem. Soc, 27 (1905), No. 12, Rev., p. 676,

677).—A water-softening plant in which sodium carbonate and calcium hydroxid are

used to remove hardness, due to carbonates and sulphates of calcium and magnesium,

is described.

The sterilization of water by ozone, A. Steens (Engin. Rec, 53 (1906), No. 1,

pp. 31, 32, figs. 4)-—This article describes the system proposed by Marmier and

Abraham, in which water to be sterilized is passed through a vertical cylinder filled

with concentrated ozone in such a way as to secure a thorough mingling of gas and

water. The method is claimed to be very efficient.

Purification of water by copper sulphate, D. D. Jackson (Municipal Engin.,

29 (1905), No. 4 , pp. 245, 246; abs. in Jour. Amer. Chem. Soc, 27 (1905), No. 12, Rev.,

p. 675).—An account is given of the successful use of copper sulphate, 1 part in

2,000,000 of water, to remove algal growths in ponds.

In experiments with Bacillus coli communis and B. typhi abdominalis it was found

that 1 part of copper sulphate to 50,000 parts of water was required to kill the germs

when fresh and virulent, One part of the sulphate in 1,000,000 of water will greatly

attenuate the germs and render them much less harmful in time of typhoid epidemics.

One part in 2,000,000 of water destroys the germs with the attenuation usually found

in water. One part in 50,000, and even 1 part in 1,000,000, can, however, be detected

by taste and might affect the consumer.

A new method for detecting pollution of drainag-e water, water of streams,

and drinking water, L. Heim (Osterr. Chem. Ztg., 8 (1905), No. 22, p. 521).—An
asbestos filter which has been successfully used for removing suspended matter from

water so that the colorimetric determinations may be more accurately made is

described.
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Water supply and sewerage i Ann. Rpl. Bd. Health Mass. ,86 I
1904 I, pp. / -"'

• I.

This is tin- annual reporl of tin* State board <>f Health to the legislature, and

includes accounts of advice to cities and towns regarding water supply, ice supplies,

sewerage and sewage disposal, and pollution of ponds and strean s; examination of

water supplies; examination of rivers; water-supply statistics; and experiments od

the filtration and purification of sewage and water a1 the Lawrence Experimenl Sta-

tion in 1904.

Examinations with reference to free and albuminoid ammonia, nitrates and nitrites,

oxygen consumed, hardness, suspended matter, residue on evaporation, color, and

(•dor are reported for a large number of samples of water from the water supplies of

various Massachussetts town-, as well as similar data for water of various streams in

the state. Data are also given showing the relation of rainfall to How of Btreams.

The reports on experiments in purification of sewage present a large amount of

data bearing on the storage of nitrogen in and removal from filters; nil rogen-disposal

efficiency; lossof nitrogen in case of different kinds of filters; the relation of bacteria

to the operation of filters and to sewage purification in general; and the bacteria in

septic sewage and in the effluents from filters operated with septic sewage ( E. 8. B

17. p. 300).

The more important conclusions reached arc as follows:

"
|

I i With new sand filters a smaller percentage of the applied nitrogen appears

in the effluent than when the filters have been operated for a considerable period.

With filters producing eminently satisfactory purification . . . the average

amount of nitrogen appearing in the effluents as nitrates is but little more than 50

per cent of the nitrogen in the applied sewage.

" (."») This being so, it is clear that, if a filter is not ultimately clogged by stored

nitrogenous organic matter, either removal of this matter must be resorted to,

together with a removal of some of the filtering material, or a removal by bacterial

actions independent of and differing from those of nitrification must be depended

upon.
" (4) Much of the increase of unoxidized nitrogen in the effluent of the sand filters

has been due to the increase of applied nitrogen year by year and the accumulation

of stable organic matter in the filter.

"On account of the application of this larger amount of nitrogen two results ensue:

(1 i An amount of nitrogen in solution greater than can be easily and completely

changed by bacterial action during the period of passage of the sewage through the

filter, and (2) an amount of stable organic matter in suspension in the sewage is

Strained out, and, accumulating in the upper sand of each filter, causes unfavorable

conditions, especially in winter, on account of the resultant increased compactness

of t hese upper layers.

"Differing bacterial flora in the filter due to increase in stored organic matter and

continued use of the filter may also be an important factor."

The use of copper sulphate at rates varying from 1 part to 1 , 130,000 parts of water

to 1 part to 578,000 parts of water in connection with Band filters resulted in a

marked decrease of bacteria in the water and in some cases in the total extermination

of Bacillus coli communis. Sulphate of alumina used in similar manner produced

like though less pronounced germicidal effects.

The bacteria of the air, water, and soil, E. Bodin {Lea bacUries d\ Vair, dt

Peoti et du sol. Paris: Massm & Co.; Gauthier-ViUars [190s]
} pp. 197, figs. P).—This

book forms one of the volumes of the EncyclopSdii scientifique des aide-mhnoin pub-

lished under the direction of Leaute, and summarizes the more important fact- relat-

ing to the bacteriology of the air, water, and soil.
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Field operations of the Bureau of Soils, 1904 (sixth report), M. Whit-

ney et al. ( U. S. Dept. Agr., Field Operations of the Bureau of Soils, 1904, pp- 1159,

pi. 1, figs. 45, maps 53).—This report contains a general review of the work of the

Bureau of Soils during 1904 and a discussion of the significance and uses made of the

soil surveys, by the Chief of the Bureau, together with detailed accounts of the fol-

lowing surveys:

Soil Survey of Rhode island, by F. E. Bonsteel and E. P. Carr; Soil Survey of

the Vergennes Area, Vermont-New York, by H. J. Wilder and H. L. Belden; Soil

Survey of the Auburn Area, New York, by J. E. Lapham and H. H. Bennett; Soil

Survey of Adams County, Pennsylvania, by H. J. Wilder and H. L. Belden; Soil Sur-

vey of Appomattox County, Virginia, by T. A. Caine and H. H. Bennett; Soil Survey

of Lancaster County, South Carolina, by A. S. Root and L. A. Hurst; Soil Survey of

the Orangeburg Area, South Carolina, by F. Bennett and A. M. Griffen; Soil Survey

of the Charleston Area, South Carolina, by F. E. Bonsteel and E. P. Carr; Soil

Survey of Dodge County, Georgia, by C. W. Ely and A. M. Griffen; Soil Survey of

the Bainbridge Area, Georgia, by E. O. Fippin and J. A. Drake; Soil Survey of the

Gainesville Area, Florida, by T. D. Rice and W. J. Geib; Soil Survey of Macon

County, Alabama, by H. J. Wilder and H. H. Bennett; Soil Survey of Sumter

County, Alabama, by W. G. Smith and F. N. Meeker; Soil Survey of the Jackson

Area, Mississippi, by J. O. Martin and 0. L. Ayrs; Soil Survey of the Biloxi Area,

Mississippi, by W. E. Hearn and M. E. Carr; Soil Survey of De Soto Parish, Lou-

isiana, by G. B. Jones and La M. Ruhlen; Soil Survey of Anderson County, Texas,

by W. T. Carter, jr., and A. E. Kocher; Soil Survey of the Austin Area, Texas, by

A. W. Mangum and H. L. Belden; Soil Survey of the San Antonio Area, Texas, by

T. A. Caine and W. S. Lyman; Soil Survey of Lawrence County, Tennessee, by C. N.

Mooney and O. L. Ayrs; Soil Survey of the Greeneville Area, Tennessee-North

Carolina, by C. N. Mooney and O. L. Ayrs; Soil Survey of Warren County, Ken-

tucky, by T. D. Rice and W. J. Geib; Soil Survey of the Wooster Area, Ohio, by

T. A. Caine and W. S. Lyman; Soil Survey of Coshocton County, Ohio, by T. D.

Rice and W. J. Geib; Soil Survey of the Munising Area. Michigan, by T. D. Rice

and W. J. Geib; Soil Survey of the Saginaw Area, Michigan, by W. E. McLendon
and M. E. Carr; Soil Survey of the Alma Area, Michigan, by W. E. Hearn and A. M.

Griffen; Soil Survey of the Owosso Area, Michigan, by A. W. Mangum and C. J.

Mann; Soil Survey of Marshall County, Indiana, by F. Bennett and C. W. Ely;

Soil Survey of Scott County, Indiana, by A. W. Mangum and N. P. Neill; Soil Sur-

vey of the Boonville Area, Indiana, by A. W. Mangum and N. P. Neill; Soil Survey

of the Superior Area, Wisconsin-Minnesota, by T. A. Caine and W. S. Lyman; Soil

Survey of Tama County, Iowa, by C. W. Ely, G. N. Coffey, and A. M. Griffen; Soil

Survey of Saline County, Missouri, by M. E. Carr and H. L. Belden; Soil Survey of

the O' Fallon Area, Missouri-Illinois, by E. O. Fippin and J. A. Drake; Soil Survey

of Webster County, Missouri, by J. A. Drake and A. T. Strahorn; Soil Survey of the

Kearney Area, Nebraska, by J. O. Martin and A. T. Sweet; Soil Survey of Allen

County, Kansas, by J. A. Drake and W. E. Tharp; Soil Survey of the Garden City

Area, Kansas, by J. L. Burgess and G. N. Coffey; Soil Survey of the Cando Area,

North Dakota, by E. 0. Fippin and J. L. Burgess; Soil Survey of the Greeley Area,

Colorado, by J. G. Holmes and N. P. Neill; Soil Survey of the Bear River Area,

Utah, by C. A. Jensen and A. T. Strahorn; Soil Survey of the Yuma Area, Arizona-

California, by J. G. Holmes et al. ; Soil Survey of the Sacramento Area, California,

by M. H. Lapham, A. S. Root, and W. W. Mackie; Soil Survey of the Bakersfield

Area, California, by M. H. Lapham and C. A. Jensen; Soil Survey of the San Ber-

nardino Valley, California, by J. G. Holmes et al.
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During the calendar year L904, 28,444 square miles, or 18,204,160 acres, were sur-

veyed and mapped on a scale of 1 in. to the mile. Prior to that year the Total area

surveyed and mapped was tin. 411 square miles, or 38,663,040 acres. The average

cosl of the \\<>rk in 1004 was $2.43 per square mile. The total ana surveyed and

mapped up to .Inly I, L905, was 99,408 square miles, or 63,621,120 acres, distributed

among 43 States and Territories.

It is stated thai "the surveys have been so distributed thai nearly ever) promi-

nent agricultural interest has been touched, and the soils of some pari of every

important agricultural region have been studied. Aside from the specific problems

which affect individual areas, there bave been developed a number of vital problems

which concern wide extents of agricultural land," such as the classes of soils espe-

cially adapted to sugar beets, tobacco, early vegetables and fruits, corn, grapes, rice,

apples, small grains, grasses, etc., and the reclamation of alkali lands.

"About 400 different types of soil have been encountered by the Soil Survey since

the beginning of its held work in L899. These soil types bave been studied and

classified with a view to ascertaining the particular crops which each type is best

suited to produce. They have also been studied from the double standpoint of

meeting the local needs and of placing the particular type not only in its true rela-

tionships to the area in which it occurs, but also in its proper place in the general

classification of the soils of the United states. Holding these two objects in view.

the study of the soils through the held work is coming to have two primary objects.

The first of these, the discovery of the best crops for each soil, is known as crop

adaptation. The second, or the study of the method by which each soil may be

induced to grow the largest economical crop, is known as the soil fertility or the soil

management problem, in addition, various local problems are encountered in

nearly every area."

It is explained that the classification of soils used in this work is based mainly on

texture, structure, organic matter content, and physiographic relationships. "In

the classification employed by the Bureau of Soils tin' aim is to secure a simple, gen-

eral system, which shall express those facts with regard to soils which an- easily

recognizable by a person possessing ordinary powers of observation and no unusual

knowledge either of classifications or of soils. For this purpose the common names

of soils used by the general agricultural public are adopted and defined for use in

the Soil Survey reports. Owing to the fact that in different localities soils of the

same texture will receive slightly different names, it has been found necessary to

define rather carefully what is meant by a clay, a loam, or a sand. Thus, in regions

where the heavy day or clay loam soils predominate a somewhat sandy soil i- very

often considered to be a real sand, while if it were compared with the -oils of a

sandy locality it would he considered and would he spoken of as a rather heavy loam.

"Through the use of its standard method of mechanical analysis, which determines

the amounts of the different-sized particles found in a soil, the Bureau aims to elimi-

nate these local differences in soil naming, in order that a uniform standard, such as

may he used both for scientific and practical purposes, may become common through-

out the regions where surveys are made. The naming of the soils is not intended to

introduce confusion, hut rather to avoid the use of local designations which may

mean one thing in one place and another thing in a different place."

It is stated that "in order that the vast amount of valuable information which has

been secured by the experiment stations may he made of the most direct application

to each farming community within the State served, it is necessary for the farmer to

know not only the details of any particular experiment, hut also for him 'to he able

to judge whether his own farm contains the types of soil upon which the experiment

has been carried on, and whether it lies within the same general climatic belt as the

experiment station itself. If he can he assured of these two facts, it is then pos-

sible for him to derive the greatest benefit from the results of any particular experi-



ment. If he can not be assured of these facts, it remains for him to discover whether

the conditions under which he is working are the same as those which are found at

the experiment station.

"The Soil Survey is thus seen to serve not only a local purpose of this kind, but

through its general classification of the soils of extensive regions it has frequently

occurred that the results secured at a given experiment station become applicable

not only within the limits of that State, but are also found to be applicable in other

adjoining States, or throughout a considerable region. It thus renders the results of

experiments conducted at the various experiment stations applicable throughout a

wide range of territory not restricted by State lines."

The recent work of the American Soil Bureau, E. J. Russell {Jour. Agr.

Sci., 1 (1905), No. 3, pp. 327-346, pi. 1, figs. 2).—The more technical work of the

Bureau of Soils of this Department, especially as related to soil fertility, soil physics

studies, and alkali soils is critically reviewed and some of the practical applications

of the results are pointed out.

Soil investigation and applied soil investigation or technology of soils, E.

Ramann [Jour. Landw., 53 1 1905), Xo. 4, pp- 371-374)-—The author argues in favor

of the drawing of a clear distinction between soil investigations as an independent

subject of scientific inquiry, and the technology of soils, which deals with the appli-

cation of the results of soil investigations to agriculture.

The mineral constituents of the soil solution, F. K. Cameron and J. M. Bell

( U. S. Ihpt. Agr., Bur. Soils Bui. 30, pp. 70, figs. 4).—The nature and purpose of this

bulletin is concisely stated by the authors as follows:

"In order to establish the views and premises that are fundamental for certain

researches which the Bureau has been and is now conducting, it has been deemed
advisable to bring together the more important data which the publications of other

investigators furnish, together with some further experimental results obtained in

the laboratories of the Bureau. The literature bearing on this subject is now very

voluminous, confusing, and contradictory. It has not been deemed advisable to

undertake a complete bibliography, but it is believed that sufficiently numerous cita-

tions have been made to give an accurate idea of the present status of the subject, as

well as to demonstrate the points which it is sought to establish in the text."

The bulletin reviews the literature and discusses the general characteristics of soil;

the minerals found in soils and their solubility and hydrolysis; solubility of the

minerals as affected*by temperature, pressure, carbon dioxid, inorganic acids, organic

compounds, and vital agencies; absorption of gases and of solutions (by soil, sand,

paper, carbon, silica, kaolin, etc.); chemical reactions at surfaces; and flocculation.

Studies of the properties of and the phenomena presented by the soil solution are

considered of fundamental importance, because previous studies of the Bureau have

led to the conclusion that "the growing plant obtains its mineral nutrients directly

from the aqueous solution formed by the soil moisture."

The principal points which it is sought to establish in this bulletin are that as a

rule " (1) the soil contains all the common rock-forming minerals. There may be,

indeed probably are, extreme cases for which this statement would not be strictly

accurate, but it may be regarded as a rule holding quite rigidly for practically all

arable soils. It has also been shown that the weight of available evidence justifies

the further generalization that

—

" (2) Some, at least, of each mineral species in the soil is presenting surfaces of

the mineral as such to the solvent action of the soil water. This being the case it

follows that

—

" (3) The minerals of the soil will continue to dissolve. On dissolving the minerals

carrying the stronger basic or acidic constituents will be more or less completely

hydrolized, and generally the stronger hydrolization product will remain in solution

and the weaker one will be more or less completely precipitated. It is thus that the
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principal mineral plant-food constituents are broughl into solution and made avail-

able to the plant. What concentration thesoil moisture actually possesses has beeu

determined with what maybe regarded as approximate accuracy. Two methods
have been devised for extracting the free solution actually existing in a soil, and
analyses of a number of such extracts obtained from several I oil of widely

different origin and composition have yielded an average for potassium
I
K • of 27.3

parts and for phosphoric acid
I

l'« >, 8.5 parts per million of solution.

" The approximate uniformity of the indh idual results make it appear improbable
that further accumulation of data would change these average figures materially, . . .

sine- practically all soils contain the same minerals and essentially the -aim- pro-

cessesare taking place in all of them it would follow thai aboul the same solution

should be expected in all soils, excepl in so far as changes were introduced by differ-

ences in absorptive powers of the solids, rates of movement of water, etc. Examina-
tions of a large number of soil-, many of which have been already published, estab-

lished empirically that these considerations are justified. . . .

" (4 t The concent rat inn of the soil -oh it ion, with respect to the principal mineral

plant-food nutrients, is sufficient for thegrowthand development of crops. And,

further, the magnitude of the concentrations is the same for practically all soils."

A review of studies of the effect of surfaces in modifying not only in intensity but

even in kind the reactions taking place in solutions in contact with them and of the

nature and effect >f the organic matter of the -oil lead- to the general conclusion that

•'the development of a modern soil chemist ry is dependent upon a study of the

chemical changes induced by surface contact, and upon a study of the proportions of

the water soluble organic as well as inorganic matter of the soil."

A comparison of the results obtained by the method of cultures in paraf-

fined wire pots with field results on the same soil, II. J. Wheeler, I'.. E.

Brown, and J. ('. Bogenson [Rhodi Island Sta. Bui. 109, />/>. 18-44, pis.

This is an account of a series of experiments made in cooperation with the Bureau
of Soils of this Department to test the value of the paraffined wire pot method of

testing the fertility of soils devised by the Bureau l
I-'.. S. R., hi, p. 650; 17, p. 227).

Seventeen series of experiments with soil- from plats which have been under experi-

ment at the station for several years past and from a farm on the Kingston Plain

are reported. These include tests of various combinations of fertilizers, barnyard

manure, green manure, lime, etc., on corn, wheat, crimson clover, alfalfa, and lettuce,

the effect of continuous planting on the same pots with and without renewal of the

manures, fertilizers, etc., being studied.

The results are thus summarized:

"Tests by the method of paraffined wire pots of a soil which, under the existing

field conditions was so poor as to produce Indian corn only 5^ in. high during the

entire season, revealed manurial requirements in accord with those shown by plant

tests in another part of the same held. This was true both before and after liming.

Marked benefits from liming and from the use of Btable manures, similar to those

observed in the field, were also obtained.
" It was shown by this method that ' denitrification,' or a destruction of nitrates,

very likely resulted where the stable manure and nitrates were used together.

There is no evidence to show that this denitrification was necessarily any more pro-

nounced than it would have been in ordinary pot-.

"The use of all three mineral manures, in addition to lime, also depressed the

yield. This effect was apparently lessened by the presence of horse manure. Upon
the third replanting this ill effect disappeared. It seems probable that upon a similar

soil, if limed, the quantities of the manurial substances should be reduced in making
such tests.

•' Benefit from adding green manure- was shown in the pots, as i> also the case in

the field.



"Tests of like amounts of coarse and fine horse manure show, by the pot method,

poorer results with the fine material. This was probably due to the fact that the

finer manure was more intimately mixed with the soil, thus causing a more even

distribution of material which could furnish food for the organisms which destroy

nitrates. Occasional aeration seemed in this case to have been beneficial, but in

another instance it failed to lessen the apparent destruction of nitrates.

"The benefit, shown by the method of paraffined pots as a result of introducing

hay, straw7
, and green parts of plants into the soil, was striking. The materials are

arranged below in the order of the benefit observed when used with lime, the most

beneficial being at the top: Cowpea vines, Indian corn plants, rye straw, clover

plants, sumac stems and leaves, timothy hay.

"In a trial of different phosphates for purposes of comparison with field results,

the data obtained with the paraffined pots point in most particulars in the same direc-

tion as those obtained in the field. The effect of lime in increasing the efficiency of

roasted 'Redondite 7 (iron and aluminum phosphate), as shown by the pots, was also

in agreement with field trials.

"Comparisons of both the after effect and the immediate effect of sodium and

potassium salts, though showing agreement with field results in the main essentials,

differed considerably. This was doubtless due in part to unequal drying out of the

soil in the first instance, before the tests were made, and to the fact that the variety

of plant was not the same that was used in the field.

"Pot tests of the soil where nitrates had been used for grass in different amounts

gave results essentially as were to be expected from the field experiments.

"The effect of fresh horse manure in depressing the yield and transpiration is in

accord with other observations, and it may have been due to a destruction of nitrates.

A similar effect of dried horse manure was also observed.

"The influence of liming both in connection with nitrate of soda and suphate of

ammonia was shown by the pot tests with several varieties of plants, to be in good

agreement with field tests.

"A test of an unproductive soil at West Kingston, which was of similar origin to

that upon the experiment station farm, revealed the same requirements both before

and after liming as the station soil. Liming was also helpful.
'

' In general, the tests by the method of the paraffined wire pots show good agree-

ment with field observations of a whole season's duration."

Unproductive soils, T. Bieler-Chatelan (Chron. Agr. Vaud, 18 (1905), Nos. 22,

pp. 531-5S5; 23, pp. 558-562).—This article discusses soils rendered unproductive by

defective drainage and bad physical condition due especially to improper and

exhaustive methods of culture, and describes various methods of improving such

soils.

Some changes in the soil under the influence of the activity of earth-

worms, A. Murinov (Mater. Izuchen. Russ. Pochv., 1905, No. 16; abs. in Zhur. Opuitn.

Agron. (Russ. Jour. Expt. Lanchc), 6 (1905), Xo. 4, pp. 460, 461).—Alternate layers

of different kinds of soil were placed in zinc boxes with one glass side, earthworms

were added, the soil kept in a proper state of moisture, and the changes which the

soil underwent determined by analyses at the beginning and end of the experiments,

which lasted one year. A check series of boxes was treated in the same manner
except that earthworms were not added.

The results show that in the soils to which the earthworms were added the phos-

phoric acid soluble in 10 per cent hydrochloric acid increased in all cases. The lime

content, which at the beginning was greatest in the surface soils, was found at the

end of the experiments to gradually increase from the surface toward the subsoil.

The nitrogen was more uniformly distributed throughout the soil at the end of the

experiment than at the beginning.—p. fireman.
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The influence of a constant weak electric current on the solubility of the

nitrogen and the phosphoric acid of the soil, M. Yi. ;<>\ [Zhur. Opuiln. Agron.

i Rus8. Jour. Expt. Landvu I, 6
I 1905 I, No. S, pp. S15

I
Experiments are reported

in which a LOO voltage currenl varying from 0.002 to 0.23 ampere in differenl cases

was passed through chernozem and clay soils contained in glass boxes and the effect

on the Bolubility of the soil constituents was observed.

It was found thai by this treatmenl the phosphoric a. id soluble in citric acid was

increased almost LOO percent. The nitrate nitrogen was decreased in about the same

proportion. The ammonia nitrogen, however, was increased 3 to 5 times, bo that there

was a considerable average increase in total soluble nitrogen, this increase evidently

taking place at the expense of the insoluble organic compounds, r. i [reman.

Hygroscopicity, heat evolved on moistening ( Benetzungswarme i, and

mechanical analysis of soils, A. Mitschbruch
I
Fahling's Landw. Ztg., 54 I 19

No. 20, />/>. 678-675 |. -The informati jontained in this article is condensed from the

author's Treatise on Soils for Farmers and Foresters, published by Paul Parey, Ber-

lin, L905. The terms used arc defined, and their relations to each other and to plant

growth are briefly discussed.

It is stated that hygroscopic moisture and the heat evolved on moistening soils are

of no importance from the standpoint of plant growth. Wbllny's classification of

soilpartif.es is given and the comparative value of mechanical analysis, hygrosco-

picity and heat evolved on moistening as mean- of judging of the character of Boils

is discussed The author is of the opinion that mechanical analysis may be replaced

for this purpose with advantage by the determination of the heat evolved on mois-

tening, or preferably by determination of hygroscopicity.

The soil and the subsoil of the Veliko-Anadolsk forest as one of the causes

of the decay of forest plantations, N. N. Stepanov i Zhur. Opuitn, Agron. | Russ.

Jour. Expt. Landw. I, 6
I 1905), No. 3, pp. 257-299).—The investigations here reported

were made on an artificial forest plantation in the stepj.es region of southern Russia

on lands which were formerly treeless and which have soils rich in Boluble con-

stituents (alkali), studies of the soil and subsoil were made in places where trees

were growing vigorously and in places where the tree- had failed to grow.

The results show quite clearly that the failure of the trees to grow was due to

excess of soluble salts (especially sodium carbonate i in the upper layers of the soil.

The formation of calcareous hardpan in the subsoil had also in some cases brougb.1

about conditions unfavorable to tree growth. The lack of uniformity in tree growth

on these soils is said to be due to irregularity in concentration of the soluble Baits in

the surface soil, varying with the topography of the land and the character of the

Beason. The occurrence of gypsum in the soils at short distances from the surface

indicates that they have not been sufficiently Leached for the successful growth of

trees, although gypsum itself is not an injurious salt and tends to improve the

mechanical and moisture conditions of the soil.

In conclusion the author urges the importance of carefully examining such soils

before foresl planting is attempted, as well as the use of Beeds produced on the Boils

of Bpecies which are known to be resistant to alkali.—P. fireman.

Does the northern forest dry the soil? I>. M. Kbavchinski
I
Lyesoprom.

Vyestnik, 1905, No. 1; abs. in Zhur. Opuitn. Agron. [Russ. Jour. Expt. Land\

1905), No. 4, p. 511).—Comparative determinations of moisture in forest soil and

in adjoining pasture soil are reported, which show that the forest soil wasbul Blightly

drier than the pasture Boil.— P. FIREM w.

On the origin of moors, ('. A. Wbbeb {Ztschr. Angew. Chem., U No. }.'.

pp. 1649-1654).—A discussion of the geological and botanical factor- involved in the

formation of upland and lowland moors, with descriptions of the characteristics ol

Borne typical North German moor.-.



Calcium carbonate in some soils of Valpantena (Verona), R. De Polo (Staz.

Sper. Agr. ltal., 38 {1905), Nos. 7-8, pp. 622-628).

Contribution to the question of volatilization of ammonium salts in

soils, H. Wangnick (Fid/ling's Landw. Ztg., 53 (1904), No. 18, pp. 695-699; abs. in

Centbl. Agr. Chem., 34 (1905), No. 10, p. 714)-—Experiments on loam and sandy soils

containing different amounts of calcium carbonate show the loss of considerable

amounts of ammonia, varying with the proportion of lime, when ammonium salts

are added to such soils. The losses observed, however, were smaller (not over 20

per cent in any case) than those reported by Wagner as having been obtained by
Hals (E. S. R., 15, p. 234).

Soils and fertilizers, H. Snyder (Easion, Pa.: The Chemical Pub. Co., 1905, 2. ed.,

pp. X -f- 294, pi. l,figs. 40).—This is a second edition of this work, the first being

published in 1899 under the title The Chemistry of Soils and Fertilizers (E. S. R.,

11, p. 418).

"In the revision of the text the subject-matter has been entirely rewritten, new
material has been added, and the laboratory practice has been made a more promi-

nent feature. These additions have changed the scope of the book to such an extent

as to necessitate a change of name. The work as now presented includes all of the

topics and laboratory practice relating to soils as outlined by the committee on meth-

ods of teaching agriculture, appointed by the Association of Agricultural Colleges

and Experiment Stations."

The book gives in condensed form the principles underlying the conservation of

soil fertility and the economic use of manures. A bibliography of 95 references is

appended.

Fertilizer inspection, C. D. Woods and J. M. Bartlett (Maine Sta. Bui. 120,

pp. 153-168).—This bulletin contains the analyses of 253 samples collected by the

station of the brands of fertilizers licensed in 1905.

The results of inspection show that as competition becomes closer and the processes

of manufacture somewhat more trustworthy the fertilizers tend to more closely

approach the minimum guaranty, and it rarely happens at present that fertilizers

carry much above the minimum guaranteed percentages of nitrogen and potash, the

more costly constituents of a fertilizer. In fact the results in 1905 show that over 80

per cent of the samples collected were below the guaranty in at least one constituent.

Analyses of commercial fertilizers, M. B. Hardin (SoutJt Carolina Sta. Bui.

115, pp. 30)

.

—This bulletin contains analyses of 522 samples of fertilizers collected

during the season of 1904-5. "These analyses were published in 15 weekly bulle-

tins issued and distributed during the months of February, March, April, and May."
Eighty-four samples of cotton-seed meal, previously reported in Bulletin 105 of the

station, are also included, and notes on valuation and explanations of terms used in

fertilizer analyses are given.

Commercial fertilizers, II. J. Wheeler et al. (Rhode Island Sta. Bui. 110, pp.

47-60).— "This bulletin is supplementary to Bulletin No. 108, and the two contain

the analyses of such commercial fertilizers as have been found on : ale in Rhode
Island during the year 1905."

The utilization of atmospheric nitrogen, 0. N. Witt (Client. Ztg., 29 (1905),

No. 98, pp. 1261-1264; abs. in Mark Laue Express, 93 (1905), No. 3873, Fert. and
Feed., p. III).—This article reviews the various attempts which have been made
from the time of Cavendish to prepare nitrogen compounds from the free nitrogen of

the air, including the more recent attempts of Bradley and Lovejoy of the Atmos-
pheric Products Company, of Niagara Falls, and Frank's calcium cyanamid (lime

nitrogen) process.

It is claimed that the former has proved too costly to be a commercial success.

The commercial success of the latter depends upon the possibility of securing cheaper
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methods of producing electrical energy and of freeing the nitrogen of the air from its

associated constituent-. The mosl promising results with the Prank process from a

commercial standpoint have apparently been obtained in [taly, where 'heap and
abundant water power has been utilized in tin- generation of electrical energy.

The most successful electrical method which has yel been suggested, judging by
the results reported, isthal of K. Birkeland and 8. Eyde, of < hristiania, Norway.
The inventors of this process, for which patents have been taken oul in this country

as well as in Europe, claim that it has uol been possible up to the time of their

discoveries to utilize electric energy in a single powerful arc for- the production of

nitric compounds from the atmosphere in an economical manner.

A.s stated in the United state- patents, their invention is based upon the fact that

electrical discharges between electrodes placed within a magnetic field may be dis-

persed by the action of the magnets, and that "an electric arc of high or low

tension may be dilated or spread into a Large permanent flame having the shape of

a sheet or a disk of a volume several hundred times as large as a regular or primary
arc of the same energy when the electrodes are placed in a suitable manner in a pow-
erful magnetic field—for instance, between the poles of a magnet and transverse to

the flux of said field."

Jn this way it is possible "to transform a great part of the electrical energy into

heat capable of being absorbed by certain gases, as chemical energy under conditions

which are attended by valuable chemical reactions. This is clue to the fact that the

efficiency of a flame in endothermic chemical processes is a function of the ratio

between the volume and the temperature of the flame. [It is claimed that by this

process it is possible] to have furnaces at continuous work with several hundred
kilowatts at each flame, the heat being economically utilized, a result which was w >\

heretofore possible unless the energy employed for each arc was only very small."

It is reported that in works which have been built at Notodden, Norway, to

utilize water power from large falls in that vacinity 1,500 kg. per day of water-free

nitric acid are now being made. The final product is in form of calcium nitrate, the

fertilizing value of which is being studied by a number of investigators (E. S. R.,

17, p. 449).

Nitric acid and nitrates from the nitrogen of the air {Ztschr. Angew. Chem.,

19(1906), No. 1, /v. 37,38).—This article deals with the Birkeland and Eyde process

for the preparation of nitrogen compounds from the nitrogen of the air, and describes

particularly the progress that has been made in utilizing for this purpose the abun-

dant power furnished by waterfalls in southern Norway.

It reports that the success of small experimental works has been such that a num-
ber of larger plants are now being established at various places. The general prin-

ciples upon which better methods of utilizing electric power have been based in this

process are stated in the preceding abstract. It is stated that in this method the

gases after treatment contain from 1 to 2 per cent of nitric oxid, which is absorbed

partly in water and partly in milk of lime.

The solution thus obtained is concentrated and saturated with limestone and
finally obtained either as crystallized calcium nitrateor by addition ofan excessof lime

according to Collett's prowess, in form of a basic fertilizer known commercially as

" basic lime niter." The latter contains from 8 to 9 per cent of nitric nitrogen and
about 22 per cent of lime as hydroxid and carbonate. This material has given very

good results as a fertilizer in the experiments which have been made with it.

Calcium nitrate manufacture in Norway (Engin. and Min. Jour., 81 (190>'>),

No.4,p. 192).—A brief note on an experimental factory at Notodden, employing the

Birkeland and Eyde process, referred to above, which has been in operation since

the beginning of 1905, and on the construction of large additional works at .Sviilgfos,

near Skien, where 30,000 horsepower will be available.
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The new Norwegian industry of manufacture of "lime niter" ( Ugeskr.

Landm., 51 (1905), No. 50, pp. 569, 570) .—The paper describes the method of Birke-

land and Eyde for the oxidation of atmospheric nitrogen by electricity and the

manufacture of calcium nitrate therefrom. The company which has been organized

for the manufacture of this fertilizer will utilize the power of three Norwegian water-

falls to the extent of over 30,000 horsepower.—f. w. woll.

Nitrate of calcium factory for Norway, H. Bordewich (Mo. Consular and

Trade Rpts. [U. &], 1906, No. 304, pp. 245, 246).—A brief account of recent progress

in the establishment of factories for the manufactureof calcium nitrate by the Birke-

land and Eyde process.

Utilization of the nitrogen of the air ( Chem, Ztschr.,5 (1906), No. 2, pp. 38-40).—

This is a note on a discussion by O. N. Witt of the Birkeland and Eyde method (see

above).

The principle upon which the method is based is briefly explained and some of the

practical results already obtained in Norway are given. It is stated that an experi-

mental plant, which has been in operation for a year or more, has utilized water power

in the production of electrical energy at a cost of 12 marks (about $3) per horse-

power yearly. It has produced from 500 to 600 kg. (1,100 to 1,320 lbs. ) of water-free

nitric acid per kilowatt year. The daily output has been 1,500 kg. (3,300 lbs.) of

water-free nitric acid.

The production of nitric acid from the air, M. Bodenstein (Ztschr. Angew.

Chem., 19 (1906), No. 1, pp. 14-21).—A review of recent progress in development of

commercial processes of manufacturing nitrogen compounds from the air.

Nitric acid from atmospheric nitrogen, F. Wixteler (Chem. Ztg., 29(1905),

No. 99, pp. 1278, 1279).—This is a review of J. Brode's book on the oxidation of

nitrogen in the high-tension flame, which gives a bibliography of the subject begin-

ning with the work of Cavendish and Achard in 1784, Priestley in 1788, and L. Odier

published in 1798, who observed the oxidation of the nitrogen of the air at high

temperature or by means of electrical discharges.

The utilization of the nitrogen of the air, A. Neuburger (Ztschr. Angew.

Chem., 18 (1905), Nos. 45, pp. 1761-1766; 46, pp. 1810-1814; 47 , pp. 1843-1852).—

This article deals with 4 methods of utilizing the nitrogen of the air as follows: (1)

Preparation of nitrids, (2) production of ammonia and ammonium compounds, (3)

formation of cyan compounds and their derivatives, and (4) the production of oxids

of nitrogen, nitrous and nitric acids.

As a result of his review the author concludes that recent progress in the develop-

ment of methods of utilizing the nitrogen of the air has been such that we can view

without alarm the exhaustion of the Chilean deposits of nitrates. The large amount
of energy, especially electrical energy, required is the greatest present drawback to

the commercial success of processes of making nitrates from the nitrogen of the air,

but great progress has been made in this respect in recent years and there is reason

to expect that still greater progress will be made along this line in the near future.

On the utilization of the nitrogen of the air for agricultural purposes with
special reference to lime nitrogen and its fertilizing value, H. Immexdorfp
and O. Thielebein (FiMing's Landw. Ztg., 54 (1905), No. 23, jyp. 787-795).—-The

authors report pot experiments with oats and mustard, which gave results confirm-

ing in general the conclusions of Frank (E. S. R., 16, p. 759) regarding the fertilizing

value of lime nitrogen on different kinds of soils and the best methods of using this

material as a fertilizer, i. e., it is not suited to acid humus soils or light sandy soil of

acid reaction; it gives good results when applied 8 to 14 days before seeding at rates

of 150 to 300 kg., equal to 30 to 50 kg. of nitrogen, per hectare, and immediately

worked in, on soil well supplied with lime and regularly manured with barnyard

manure; and it is in no case to be used as a top-dressing.
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The fixation of-nitrogen and electrochemistry, P. A. Guyb | Rev. Gen. Sci., V)

(1906), No. /,/'/'. 28-34).—This article reviews the various methods which have
been proposed for the fixation of nitrogen by electrical means, including the lime

nitrogen method of Frank and the direcl electrical methods, such as those of Bradley

and Lovejoy, Muthmann and Hofer, NTernst, von Lepel, and Birkeland and Eyde;

A. study is given oi the phenomena of the electric air in air and of the conditions

which affecl its efficiency, especially the question of temperature.

Agriculture and the nitrogen supply, I.. Grandeai (Jour. Agr. Prat., n. ser.,

11 (1906), No. 6, pp. 165, 166).—The importance of nitrogen in plant production,

the sources of supply of this element, and the possibility of drawing on the air for

future supplies are briefly discussed.

The nitrogen balance of soils (Deut. Lands). Presse, 82
I 1905 . No. 97, p. 807).—

The possibility of maintaining the nitrogen balance in soils exhausted by heavy crop-

ping by drawing on the nitrogen supply of the air is briefly discussed.

Note on the fate of calcium cyanamid in the soil, S. F. Amihv (Jour. Agr.

Sci., i (1905), No. 8, pp. 858-860).—The experiments here reported were similar to

those reported by 1-'. Lohnis
I
E. S. R., 17, p. 345), in which it was shown thai Boil

bacteria, especially Bacterium kirchneri and B. lipsieme, are active agents in rendering

calcium cyanamid assimilable Eor crops and that the reaction is nol a purely chemical

«»ne as has been generally supposed.

The author's experiments were made in nutrient solutions, some of which were
inoculated with extract from a fertile soil, others partly sterilized, and still others

treated with corrosive sublimate. In the inoculated soils as much as 80 per cent of

the cyanamid nitrogen was converted into ammonia; in those which were partly

Bterilized very small amounts of ammonia were formed; and in those treated with cor-

rosive sublimate practically none was formed.

The conclusion is therefore drawn " that the formation of ammonia from cyana-

mid iu the soil can he due in only a very minor degree to a purely chemical pr< icess."

The lime nitrogen used in these experiments contained I'd.;; percent nitrogen, equal
to 58 per cent of pure calcium cyanamid. "By precipitating all the lime with

ammonium oxalate, evaporating the tilt rate to dryness, extracting with a little strong

alcohol and allowing the latter to evaporate at the ordinary temperature, to obtain

yellow crystalline plates which yielded on analysis 62.70 per cent nitrogen and
agreed with the description given for dicyandiamid (Beilstein, Organische Chemu

|

which contains when quite pure 66.60 per cent nitrogen. A solution of calcium

cyanamid after long standing goes over into dicyandiamid which yields no ammonia
by distillation with magnesia."

Calcium cyanamid (lime nitrogen), L. Grandeai- (Jour. Agr. Prut., n. ser., 10

(1905), No. 52, j>i>. 808, 809).—A brief general account of the preparation, properties,

and use of this material as a fertilizer.

Experiments with lime nitrogen (Deut. Landw. Presse, 82 (1905), No. 92, j>j>.

770, 77

1

).—The process of preparing this substance is briefly described, the changes
which it undergoes in the soil

i including those due t<> the action of micro-organisms

)

are explained, and plat experiments with oats are reported.

When applied immediately before seeding, germination and growth were seriously

interfered with; if applied 1 week before seeding, growth was normal. The period

of growth was shortened and the protein content increased with increase of Length
of time the lime nitrogen was applied before seeding up to 5 week-.

Experiments with lime nitrogen, von Seelhobst and A. Mdtheb {Join-. Landw.,

1905), A'-. ;, pp. 829-856; ate. in ./<"'/•. Chem. Soc. [London], 90 (1006), No.
••'/.'/, //", p. ,'

t
r>).—A series of pot experiments with oats on sand, loamy -and. and loam

soils to determine the best time and manner of applying this material as a fertilizer

is reported. The results show that the lime nitrogen gives good results on all



moderately fine-grained soils when carefully incorporated with the soil about 8 days

before the planting of the crop.

Comparative tests of the fertilizing- value of nitrate of soda, sulphate of

ammonia, and calcium cyanamid (lime nitrogen), L. (Ikandeau {Jour. Agr.

Prat., it. ser., 11 (1906), No. 1, pp. 8-10).—The results of plat experiments carried

out during 1904 and 1905 with these 3 substances as fertilizers for potatoes and barley

are briefly reported.

The three fertilizers were used in amounts furnishing 45 kg. of nitrogen per hec-

tare (40.08 lbs. per acre) in connection with a basal fertilizer supplying phosphoric

acid and potash. In the experiments with potatoes in 1904 the relative effectiveness

of the 3 fertilizers was nitrate 100, sulphate 96.5, lime nitrogen 93.4: in 1905 the rela-

tive effectiveness was nitrate 100, lime nitrogen 101.83, sulphate 95.36.

In experiments with barley in 1905 the lime nitrogen gave results somewhat better

than those obtained with sulphate of ammonia, both being considerably inferior to

nitrate of soda.

In connection with these experiments observations were also made upon the influ-

ence of other fertilizers supplying phosphoric acid and potash on the effectiveness

of nitrate of soda. It was shown that the absence of fertilizers supplying phosphoric

acid and potash greatly reduced the efficiency of the nitrate of soda. It was also

shown that the nitrate of soda was almost entirely lost if its application was delayed

until after the heading of cereals.

Contribution to the knowledge of the life conditions of nitrogen-collecting

bacteria, H. Fischer (Jour. Landw., 53 (1905), No. 3, pp. 289-297).—A continua-

tion of previous experiments (E. S. K., 17, p. 120) is reported, showing that the

activity of the organisms which fix nitrogen in the soil is greatly influenced by the

character of the latter, particularly its lime content and physical condition, and sug-

gesting that it may be possible to so modify these conditions in practice as to promote

the activity of the desirable organisms and retard the development of the undesirable.

Inoculation of legumes, K. F. Kellerman and T. R. Robinson ( U. S. Dept.

Agr., Farmers' Bui. 240, pp. 7).—In this bulletin special attention is called to an

improved method of distributing pure cultures of root-tubercle bacteria in nitrogen-

free nutrient solution in hermetically sealed tubes, and detailed directions are given

for using these cultures.

AGRICULTURAL BOTANY.

Experiments with plants, W. J. V. Osterhout (New York: The MacmiUan Co.,

1905, pp. XlX-^492, figs. 253).—This book, which is one of the recent contributions

to modern methods of investigation, is based upon the idea that principles involved

in experiments are of prime importance, and the work is so arranged that whether

used by the teacher or pupil it brings out the underlying principles of biology rather

than quantitative results.

While applicable for use in the higher schools and colleges, yet it is so written and
the choice of material and apparatus so simplified that it could be used in secondary

schools. The author has shown how to make use of the most commonplace mate-

rials as apparatus for the demonstration of experiments showing the properties and

functions of plant organs. Chapters are devoted to the various phenomena of plant

life, and the work concludes with a discussion of plant breeding and the principles

underlying it.

The proteases of plants, III, S. H. Vines (Ann. Bot., 19 (1905), No. 74, pp-

171-187).—In previous papers the author has shown the wide distribution of pro-

teases in plants, some of which act upon the fibrin or albumin, while others attack

simpler forms of proteids, as albumoses and peptones, affecting their proteolysis. To

this last class of enzyms the name ereptase or erepsin is given.
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Erepein is found more widely distributed in plants than the fibrin-digesting pro-

teases. In another publication i K. 8. R., 17, p. 542) the author concluded from his

Btudies of papain thai it contained both erepsin and a fibrin-digesting enzym similar

to pepsin, [n the present paper the author reports having found by the same methods
of study these two proteases in the juice of the pineapple, in yeast, mushrooms, malt,

hyacinth bulbs, and in the liquor found in the pitchers of Nepenthes.

[n summarizing the results of the investigations the author saw- thai peptolysis

appears to take place within a range extending from distind alkalinity to a degree of

acidity quite beyond thai occurring in nature. On the other hand, fibrin-digestion

is much less uniform, showing wide and striking differences, yeast, mushroom, malt,

and Nepenthes being limited to acid reactions, while fibrin-digestion took place in

alkaline reactions with papain, pineapple, and hyacinth bulbs.

All the plant- examined contained ereptase. In some of these it was found to be

associate.! with a greater or less proportion of a peptase, bul in no plant was a pep-

tase found to exisl unassociated with ereptase.

The nitrogen nutrition of chlorophyll-bearing- plants, ( ). Treboux (Ber.

D, nt. Bot. Gesell., 22 {1904), ZVb. 10, pp. 670-572; abs. in Jour. Cliem. Soc. [London],

88(1905), No. 510, II, p. 276).—A preliminary report is made of investigations on

the availability of various forms of nitrogen for plants. The studies included nearly

all groups of chlorophyll-bearing plants and comparisons were made with some fungi.

The summary account given shows that nitrogen as nitrites is generally available

when in alkaline solutions, but poisonous in acid solutions. The poisonous action

depends upon the degree of concentration of the solutions, and for the uitrites it is

a little lower than for the ammonium salts. In comparing nitrates and uitrites it

was found that they possessed practically the same efficiency, although in a few

instances nitrates proved of greater nutritive value than nitrites. Ammonium salts

were found to he still more available than either nitrates or nitrites.

In comparing the organic compounds, annus and amids were studied, and for tin-

lower groups of plants they were found to be aboutequally valuable. For the higher

chlorophyll-bearing plants the amids are said to be less assimilable. The ammonium
salts of corresponding organic acids are more assimilable than the amin acids. The
author believes that asparagin and similar compounds are split up by enzyms and

the ammonia liberated, and further that they are not directly used by the plant in

forming proteids. It is claimed that ammonium salts are most suited to the nitro-

gen nutrition of chlorophyll-bearing plants, and that the intervention of nitrite and

nitrate bacteria is not always necessary.

Studies of endotrophic mycorrhiza, I. Galland (Rev. Gen. Bot.,17
( 1905), No8.

193, pp. 5-48; 194, pp. 66-85; 195, pp. 128-186; 197, pp. 228-289; 199, pp. 818-825;

202, pp. 423-433; 203, pp. 479-500, pis. 4, figs. 6).—The author has made anatomical

and biological studies of many forms of endophytic growth, some of which are bul

little known. His investigations have shown the possibility of grouping the mycor-

rhiza into -4 series.

In the first serie.-, which is represented by A rum maculatum, the mycelium alter

penetrating the cortex of the root develops among the cells, terminating in haustoria,

which limit further growth. In the second series the mycelium penetrates the cells

and the haustoria are developed latterly, their growth being indefinite. This type

is represented by Paris quadrifolia. In the third series, typified by the Hepaticae,

the mycelium spreads over the soil and lower surface of thethallus. It enters the

host through the rhizoids and develops within the plant cells, where the haustoria

are transferred into spongioles. The growth of the mycelium is indeterminate. The

fourth series is found among the orchids, where the mycelium is always intracellular

and indefinite in growth and assumes a closely knotted development.

Aside from these distinguishing characters, all kinds of mycorrhiza show a uni-

formity of constitution and cytological structure of the mycelium, and the presence



of certain special organs which are concerned either with the temporary storage of

reserve material or as absorptive organs. The author holds that mycorrhiza exist as

sort of internal saprophytes, taking through their haustoria some of the elaborated

material in the cortical cells of the host plant, and in turn the host plant makes use

of the mycorrhiza through the digestion and absorption of the haustoria and other

organs. Instead of a harmonious symbiosis, the author claims that the relationship

is one of feeble antagonism between the fungus and its host, A bibliography of lit-

erature is included.

Heliotropism indirectly caused by radium, H.Molisch {Ber. Deut. Bot. Gesell.,

23 (1905), No. 1, pp. 2-8, fig. 1: abs. in Jour. Cliem. Soc. [London], 88(1905), No. 512,

II, p. 412).—Experiments with radium preparations alone failed to show any helio-

tropic motion in seedlings of vetch, lentil, and sunflower, or in Phycomyces nitens,

but when mixed with zinc blende a very active movement was induced. The effect

is attributed not to the emanations from radium, but to the phosphorescence induced

in the zinc blende. Laboratory experiments were highly successful, but in a forcing

house the experiments failed, owing, it is thought, to the presence of traces of illu-

minating gas and other impurities in the air.

Hemicellulose as a reserve material in forest trees, H. C. Schellenberg (Ber.

Deut. Bot. Gesell, 23 (1905), So. 1, pp. 36-45).—A summary is given of the observa-

tions of the author and others on the occurrence of hemicellulose as a reserve material

in forest trees. This form of cellulose is said to be deposited toward the end of the

growing season, and may be used by the tree any time before becoming lignified.

Wild medicinal plants of the United States, Alice Henkel ( U. S. Dept. Agr.,

Bur. Plant Indus. Bui. 89, pp. 76).—A compiled list is' given of the drug plants of

this country, using as a basis the catalogues of dealers in crude drugs and the stand-

ard works on systematic botany.

Only such wild medicinal plants as have commercial value are considered. Both

official and nonofficial drugs are included in the list, the information being given

under the accepted botanical name of the plant. Brief notes are given indicating

the more important features of habit, growth, distribution, parts of the plant used,

and the official status of the product, etc.

International catalogue of scientific literature. M—Botany (Internat. Cat.

Sci. Lit., 3 (1905), pp. VIIIJr909).—This is the third annual issue of the catalogue of

scientific papers published under the auspices of the International Council by the

Royal Society of London. The plan is the same as that previously announced

(E. S. R., 14, p. 637). The literature indexed is mainly that of 1903, the material

employed having been received between March, 1904, and February, 1905. The
author catalogue embraces about 5,000 titles.

FIELD CROPS.

The thorough tillage system for the plains of Colorado, TV. H. Olin (Colo-

rado Sta. Bui. 103, pp. 32, figs. 7).—The methods of plowing, harrowing, subsurface

packing, and summer fallowing in connection with dry farming are described; the

importance of seed selection for semiarid conditions pointed out; and directions for

the culture of different crops on semiarid lands are given. The annual rainfall in

Colorado is recorded and the experience in dry farming in other States is noted.

In a limited cooperative experiment a field with a light seeding of wheat had as

good a stand as a field seeded at nearly twice the rate, due to the difference in the

size of the kernels. The rate of seeding different grain and forage crops in dry

farming is given in a table.

Of the spring wheat varieties Kubanka durum has appeared best adapted to the

dry land areas of Colorado, and among the winter wheats Turkey Red has given the
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most satisfactory yields. Bromua inermis has proved to be one of the best drought-

resistanl grasses brought into the State. Agropyrum occidental* is considered one of

the hardiest and best native hay grae

It is stated that when the straw necessary to produce a bushel of wheat is estimated

at 90 lbs. the water required in ( lolorado to produce 1 bu. of grail) amounts to 56.25

tons. It is pointed out that more moisture is required to mature crops under semi-

arid than under humid conditions. Ranking .from lowest to highest in the amount

of water required for maturity, the common field crops are given in the following

order: Corn, potatoes, wheat, barley, field pea-, oats, alfalfa, and red clover.

Fallow culture of chernozem, S. V. Sh< boosyev [Zhur. Opuitn. Agron. U.

Jour. Expt. Landw.), 6 {1905), No. I, pp. 1-9).—The results of fallow and rotation

tests conducted at Ploti for several years are discussed.

In one system of fallowing the land was plowed in the fall or in the spring and

left without a crop, while in the other an intercultural crop like mustard, buck-

wheat, vetches, etc., was grown after plowing and before sowing the winter grain.

Under the first system fall-plowed land is known as the black fallow and the spring-

plowed soil as earl)-, medium, or late green fallow , according to the time of plowing

from early in spring to the end of June. The following rotation was practiced: First

year, black fallow with the plowing from 7 to 10^ in. deep; second year, winter rye

or winter wheat; third year, spring wheat, oats, Or barley; fourth year, root crop-;

fifth to eighth years, grass and leguminous crops, and ninth year, flax, millet, or

wheat.

Early green fallow gave slightly lower yields than the black fallow, but is con-

sidered by the author as preferable. Perennial grasses in the rotation proved

effective in the improvement of the soil. Winter wheat proved more profitable than

winter rye.—P. 1 IKEMAN.

Fertilizer demonstration work in 1904, II. Svoboda I
Ztschr. Landw. VersuchsfU).

Oesterr., 8 (1905), No. 9, pp. 834-845).—These demonstration te>ts were carried on

in the locality of Karnten by 256 farmers, of whom 17:'», or ahout »>s percent, reported

results. The year before I'll had carried on this work and 137, or t;:> per cent,

reported tin- results secured.

Of the reports received the first year 4l'.o per cent, and of those received the sec-

ond year 50.5 per cent were used in the compilation of the average data. < >n mead-

ows Thomas slag and 40 per cent potash salt were used in quantities furnishing 70

kg. of phosphoric acid and 65 kg. of potash per hectare, respectively. In the cereal

and hoed crop tests the nitrate of soda used furnished 24 kg. of nitrogen; tin- super-

phosphate, 55 kg. of phosphoric acid; and the 40 per cent potash salt, 42 kg. of pot-

ash per hectare. The cost of the plant food elements per kilo-ram was :'>4 heller for

phosphoric acid in Thomas slag with 18 per cent total phosphoric acid, 43 heller for

superphosphate with is per cent of water soluble phosphoric acid, 194 heller for

nitrogen in the form of nitrate of soda, and 29.5 heller for potash in 40 per cent pot-

a.-h salt.

Tin- fertilizer application on meadows more than paid for itself in the first cutting

of grass, SO that the Becond cutting and the increase of the growth the next year are

regarded as clear gain. The increase in yield apparently due to the fertilizer ranged

from 30 to 40 per cent. In the field crop ex per in a aits the results also proved profit-

able. An increase of 40 per cent in the yield of oats and of over 50 per cent in straw

was obtained during the l' years. The yield in potatoes was increased by 41 per

cent the first year and by 24 per cent the second.

The influence of cultivation of moorland meadows on the yield and on the

effectiveness of commercial fertilizers, K. YVkin {Deut. Landw. I' r.906) t

No. 89, p. 745).—The results obtained by the m culture station at Weihanstephan

showed that the use of commercial fertilizers on meadow- of this class without culti-

vation is unprofitable.'



The removal of the raoss from the surface by means of a harrow and the subse-

quent sowing of grasses and other leguminous plants aerated the surface soil and pro-

duced a good effect, but it was inadequate for the complete utilization of the com-

mercial fertilizers applied. The best success was obtained when the original sod

was plowed up, well worked, and sown to clover and grass. In this way the soil

was sufficiently aerated, good forage secured the first year, and the land freed from

weeds. For the first year an application of 200 kg. of potash and 150 kg. of phos-

phoric acid, and for the second year 120 to 150 kg. of potash and 100 kg. of phos-

phoric acid per hectare are recommended.

For the formation of a new sod 40 per cent potash salt is considered best, while

for the maintenance of an old soil kainit may be used instead. Phosphoric acid is

generally applied on these meadows in the form of Thomas slag, but superphos-

phates are also effective. Of the raw phosphates lime phosphate only proved satis-

factory. Lime rendered the soil more friable, promoted aeration and bacterial

development of the soil, and so acted indirectly in furnishing plant food. The
applications of commercial fertilizers were effective in direct proportion to the culti-

vation given.

Report on the experimental farms in the Central Provinces for the year
1904-5, C. E. Low (Rpt. Expt. Farms Cent. Prov. {India'], 1904-5, pp. 32).—The
work for the year 1904-5 at the several experimental farms, including a cattle breed-

ing farm and a seed farm, is reviewed.

The experimental results obtained establish the superiority of nitrate of soda as a

top-dressing in connection with irrigated crops to most other forms of fertilizers.

Upland Georgian cotton acclimatized on the farm during the last 10 years was dis-

tributed in several districts and gave promising results. In experiments with rice,

transplanting gave by far the best results over the untransplanted crop. An awned
variety of Pennisetum typkoideum maintained its superiority and is becoming popu-

lar among cultivators.

Selections made from Andropogon sorghum excelled the older strains in both yield

and quality of grain. Brief notes on work with cowpeas, peanuts, and other forage

crops are given.

Guide to experiments conducted at Burg-oyne's (university) Farm, Imping"-

ton, and at other centers in the eastern counties, T. H. Middletox {Cambridge

Univ., Dept. Agr., Guide to Expts., 1905, pp. VIII -{-67, plan 1, dgms. 4).—Results of

cooperative experiments with different field crops are reported in tabular form with

brief notes.

The Long Red mangel was apparently the leading variety on all deep fertile soils,

while for general purposes on soils not suited to this variety the Globe and Tankards
did best. The Yellow Globe, as shown by experiments at two centers, yielded 29.9

tons of roots containing 3.2 tons of dry matter and 1.88 tons of sugar per acre; while

Long Red, with the same yield of roots, produced 3.92 tons of dry matter and 2.36

tons of sugar. The results of 3 seasons' tests at Burgoyne's (university) Farm show
that Sutton Long Red produced 81 cwt. of dry matter per acre as compared with 66

cwt. for Carter Windsor Yellow Globe.

In studying the effect of fertilizers on the composition of mangels it was found that

individual large roots are often richer than individual small roots. In the case of

I ong Red mangels, as the size increased from 2 to 3 lbs. the dry matter decreased

0.7 per cent; from 3 to 4 lbs., 0.6; from 4 to 5 lbs., 0.4; from 5 to 6 lbs., 0.3; and from
6 to 7 lbs., 0.2 per cent. In fertilizer tests with swedes the effect of omitting phos-

phates was marked. The use of a complete application increased the weight of the

roots and decreased the percentage of sugar.

Findlay British Queen ranked first in a variety test with potatoes with an average

yield of 12 tons 6 cwt. of merchantable; tubers. Whole sets for seed gave better
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results than tubers cut in 2 or 3 pieces, and the larger cuttings produced heavier yields

than the smallar ones.

Thousand Dollar and Banner, both Canadian varieties of oats, ranked first in tin-

average yields of grain and straw for 3 years. In a rotation test the besl effeel on the

yields of mangels, oats, and hay was secured where : cwt. of sulphate of ammonia,

1 j cwt. <>f nitrate of soda, 6 cwt. of superphosphate, \

l

- cwt. of sulphate of potash,

and n» t nn- of barnyard manure per acre were applied n> mangels.

The ag-athi plant
| Dept. Agr. M<i</r<is Bui. 52, pp. . l SO). Notes ate given on the

gr<»w tli <>f this plant in connection with the cultivation of the betel vine, which is

trained upon it. in addition to this, it- principal use, the leaves and tops of the plant

are used for forage.

Under what conditions does potash fertilization reduce the protein con-

tent of malting barley? ( >. Kkitmah; [Ztechr. Landw. Versuchsw. 0esterr.
f
8(19i

No. 10, pp. 863-944)

.

—This article is a review of experimental work by differenl

investigators on potash fertilization and its relation to the protein content of barley.

Many of the data discussed are tabulated and a list of :{o references consulted in the

preparation of the article is given.

Basing his conclusions on the data reviewed, the author points oul that -oil and

climatic conditions unfavorable to the production of malting barley can not he offset

by applying potash. If the climate is favorable and the soil too rich, a change in

the crop rotation will be more effective than potash fertilization. It is believed that

weather conditions most largely control the low protein content of barley, and that

if the soil contains sufficient available nitrogen none should he given in the fertilizer,

or the quantity should be small. Potash applied under these conditions, especially

on soils in need of the element, may reduce the protein content in connection with

an increase in the yield but this does not always occur.

As chemical analyses do not indicate that a soil will he benefited by potash appli-

cation, this must be determined by experimentation. A soil poor in nitrogen may
be given a rather heavy application of nitrate of soda without perceptibly influencing

the protein content of the grain and potash in such cases may reduce the protein in

the kernel, but this depends upon whether the soil responds to potash. An increase

in the nitrifying power of the soil due to frequent cultivation, especially on deep

fertile soils, may for a time make the soil less suited to the production of low protein

barley.

It is stated that good malting barley contains from 9 to 11 per cent of protein in tin-

dry matter, or from 8 to 10 per cent in the air-dry grain, with 10 per cent of moisture.

Deep, well-drained loess soil, uniform in the size of the soil particles and of good

texture, is considered best for the production of barley low in protein. The produc-

tivity of a soil for this purpose should be more dependent upon a favorable distribu-

tion and conservation of the soil moisture than upon the plant food it contains.

Good malting barley is also produced on heavier and lighter soils than the kind just

described, but the production of a crop of the desired quality is less certain. During

the periods before and after heading a uniform, uninterrupted, and adequate mois-

ture supply is the most important factor in determining the quality of the product,

and these conditions are most likely to obtain in a loess soil.

Owing to its rather small root system and its limited time of growth, the develop-

ment of spring-sown barley goes on very rapidly before heading, and the plant under

these conditions may take up large quantities of nitrogen and other plant f la

After the heads have appeared the formation of dry matter is believed to go on more

rapidly than the absorption of plant food, and if the moisture supply is insufficient

at this period the quantity of nitrogen taken up Is too large as compared with the

amount of dry matter formed, and a grain high in protein and ash is the result. In

this connection the influence of climate, season, and rainfall is indicated ami the value

of improved varieties i- discussed.



' According to the author, the principal point brought out in the work reviewed is

that potash fertilization reduces the protein content only when the quantity of avail-

able potash in the soil is at a minimum, and especially on the less fertile soils when

a heavy application of nitrogen has been given.

Under what conditions does potash, fertilization reduce the protein con-

tent of malting- barley? J. Stoklasa (Ztschr. Landw. Versuclisw. Oesterr., 8 (1905),

Xo. 11, pp. 957-982).—A controversial article in answer to O. Eeitmair.

The importance of the stooling capacity in cereal breeding-, J. Sperling

( Fuhling's Landw. Ztg., 54 '{1905), Xo. 12, pp. 397-400).—Individual wheat plants,

ranging in number of stems from 6 to 22, were examined. The yield per plant was

found to increase quite regularly with the number of stems, being 14.40 gm. per

plant in the group with 6 stems and 49.29 gm. for the plants with 22 stems.

Of the plants studied 7.92 per cent were low, 7.30 per cent medium, and 21.78 per

cent high in stooling capacity. The plants with the medium number of stems were

not only the most numerous, but also gave the highest average yield of grain per

head. The author concludes from these results that for breeding purposes plants

medium in stooling capacity should be selected.

Drilling clover seed with the nurse crop, Bachmann (Deut. Landw. Presse,

32 (1905), Xo. 98, p. 814).—The results obtained show that germination and initial

growth on the drilled plats were of greater regularity than on those sown broadcast,

and that the stand of clover where broadcasted was uneven, while on the drilled

plats it was regular. The soil between the drills when the clover was 4 to 5 in. high

was completely covered, and Italian rye grass, which was sown with the clover,

developed perfectly.

Selecting and preparing seed corn, P. G. Holden (Iowa Sta. Bid. 77, rev. ed.,

pp. 167-230, figs. 43).—A revised edition of a bulletin previously noted (E. S. R., 16,

p. 40) containing in addition to matter already published'a report on seed corn tests

made in 1905. Directions for storing seed corn and for testing each ear are also

added.

Over 3,300 samples of seed corn representing every section of the State, and each

sample consisting of 200 kernels taken from 100 ears of each farmer's seed, were

tested. The average results of these tests show that approximately 19 per cent of

the seed was entirely dead, 21 per cent low in vitality and unfit for planting, and

only about 60 per cent good seed with strong, vigorous germination and giving a

promise of well-developed, productive plants.

Observations on the stand were made,in more than 1,000 different cornfields and

it was found that in some the stand was only 40 per cent of perfection, while in

others it ran as high as 95 to 96 per cent. It is estimated from these observations

that on the average for the State the actual stand was about 65 per cent of a perfect

stand.

In another experiment seed secured from 90 different farmers living within a radius

of 10 miles from the station was compared. The experiment was repeated 3 times

under identical conditions. The average yield of the 6 highest-yielding samples was
at the rate of 77.5 bu. per acre, and of the 6 lowest-yielding, 35.6 bu. The yields of

these 12 samples ranged from 31.5 to 80.5 bu. per acre.

The amount of water used by growing corn, R. W. Clothier (X. Dak. Farmer,

7 (1905), Xo. 1, pp. 5, 6).—Three stalks of corn were grown in the open in a cylinder

18 in. in diameter and 4 ft. high, filled with soil. At the bottom of the cylinder was
a reservoir shut off from the air. The soil was saturated with water and the reservoir

filled.

The water used by the plants was measured by the quantity required to keep the

level in the reservoir constant as corrected by the loss due to evaporation from a

check cylinder. During the 24 days prior to July 12, when the plants were begin-

ning to silk, 7 in. of rain fell and in addition 132 lbs. of water was required to keep
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the level in the reservoir constant. Since the plants were 2 ft. high a daily a\

of 3 lbs. of water was used per stalk, u bich is equivalenl to a rainfall of 1 in. everj

7.1 -lays.

What is an ear of corn? E.G. Montgomery
I
Pop. Sci. Mo., 68 (1906) t

No, t
t pp.

65-6$, figs. 14).—The observations made suggesl to the author thai corn and teosinte

may have had a common origin, the progenitor of these plants probably being a Large

much-branched grass, cadi branch being terminated by a tassel-like structure bear-

ing hermaphrodite fl< >wers

In the process of evolution the cluster of pistillate spikes in teosinte is considered

as having developed from the Lateral branches of a tassel-like structure while the

corn car developed from the central spike It is further indicated as probable thai

the centra] tassel, as evolution progressed, produced only staminate flowers while

the lateral branches produced only pistillate flowers, and that this differentiation was

accompanied by a shortening of the internodes of the Lateral branches until they

were entirely inclosed in the Leaf sheaths, as is the case with en ear of corn.

Weevil-resisting- adaptations of the cotton plant, < ). F.Cook i U. S. Bept. Agr.,

Bur. Plant Indus. Bui. 88, pp. 87, pis. 10).—This bulletin contains an accounl of obser-

vations and experiments Bhowing that some of the varieties of the cotton plant have

definite weevil-resisting characters.

One of the firsl results in this Line of work was the discovery of the weevil-eating

kelep. It appears from these observations, however, that the usefulness of theinseel

is not Limited to weevil destruction, but that by making a regular field culture of cot-

ton possible in regions infested with the weevil it has contributed to the develop-

ment of weevil-resisting characters in the plant. These characters are regarded as

modifications in the plant for the purpose of self-protection againsl its inseel enemies.

The general protective characters, the involucre as a protective structure, and the

protection of the bolls and of the seed are discussed at some Length. The extrafloral

nectaries of the cotton plant are described and their functions as insect-attracting

devices pointed out. A description of thebehaviorof the parasitized buds is alsogiven.

I discussions on the cultural value of Kidney cotton, the uature and causes of weevil-

resisting adaptations, and the improving of varieties by conscious and unconscious

selection are presented. The different adaptations are classified as avoiding weevils,

excluding weevils, attracting the kelep, and preventing the development of weevil

larva'. The adaptive characters of different types of cotton, including Kekchi. Etabi-

nal, Pachon, San Lucas Sea Island, Kidney, and upland cottons, are also listed.

In an experiment conducted in Guatemala it was found that plants of Kekchi cot-

ton cultivated on the United States system were much more robusl and compact than

the plants grown by the Indian- in more crowded fields. Considerable variation in

this cotton was observed even among plants mown from seed raised by the same

Indian, and this fact is considered as giving promise of securing strains having the

special characters required in the United States. On the other hand it was found that

Guatemalan conditions cause variation in United States varieties. King lost mosl

of its distinctive characters and broke up into a variety of types and in general

receded in earliness. Allen, Sea Island, and Egyptian varieties became more preco-

cious ami in some instances gained in vigor and productiveness. Kekchi cotton in

Texas grew Large and rank but began to fruit toward the end of July, giving promise

of successful seed production under the prevailing climatic condition-.

A test of Kekchi cotton was made at Lanham, Md., in 1905, and while this local-

ity is at the northern limits of cotton cultivation, this variety produced more mature

plants than any of the domestic and foreign varieties compared with it. It also

remained more constant in Maryland than did King in Guatemala. When light

frosts occurred in this locality about the end of Septemberthe Kekchi plants did

not suffer more than the American upland varieties. I'achoii cotton from western

Guatemala grew from 52 to 79 in. high and produced no buds at Victoria, Tex.,



while at Lanham, Md., it grew to a height of only 30 to 40 in., and produced

numerous buds. The Kekchi cotton plants in the experimental plats were charac-

terized mainly by the long basal branches.

It was observed that the smooth Egyptian and Sea Island varieties were more

susceptible to weevil injuries than the hairy upland sorts, and that the boll weevils

prefer the smooth varieties while the keleps find the hairiness of the plants, such as

those of the upland varieties, and especially of the Kekchi cotton, to their advan-

tage. Kelep nests were found at the bases of only 41 per cent of United States

upland and Sea Island varieties as compared with 76 per cent of the plants of the

Kekchi cotton. The hairiness of the stalks assists the kelep in traveling over the

plant, while to the boll weevil it is a serious hindrance.

Dimensions of floral buds and bracts of several varieties of cotton were compared

and it was found that in Parker, King, and Allen the bracts very seldom attain a

width of 30 mm., while in the Kekchi cotton the average width for all except the

smallest buds was above 30 mm. The larger bracts permit the involucre to be more

effectively closed, and thus constitute a distinct weevil-resisting adaptation.

Proliferation of internal tissues of the buds seemed more frequent in the Kekchi

cotton than in any of our domestic varieties. Proliferation, or growth inside of the

bud of loose watery tissue, prevents the development of the larva?. It was found

that the proportion of weevil punctures rendered ineffective by proliferation ran

well above 50 per cent, and sometimes reached as high as 80 and 90 per cent.

Observations on Parker cotton bolls showed that proliferation was complete in 24

hours after the injury had been inflicted.

"The weevil-resisting characters are much more highly developed in the variety

of cotton cultivated by the Kekchi Indians of eastern Guatemala than in any other

type yet known, and it produces also large bolls and lint of good length and qual-

ity, so that it may be of value in the United States. But even though the Kekchi

cotton in its present form should prove, for any reason, not to be adapted to cul-

tural conditions in the United States, it demonstrates at least the fact that the upland

type of cotton is capable of assuming other characters which will render it far better

adapted to cultivation in the presence of the boll weevil than the varieties hitherto

grown in the United States.
'

'

Cotton growing- in Guilford County, J. H. Bluford (X. C. Agr. and Mech. Col.

Bui. 1, pp. 12, figs. 2).—Culture experiments with cotton were conducted on an

almost entirely clay subsoil from which the soil had been removed and on which

soiling crops had been grown for a few years with partial success for the purpose of

adding humus.

Barnyard manure and commercial fertilizers were applied alone and in combina-

tion. The rows receiving barnyard manure and commercial fertilizers gave the

largest yield at first picking and the rows treated with barnyard manure alone gave

the largest percentage of the total yield at the second and third pickings. The largest

average total yield was obtained from the rows treated with barnyard manure alone.

The culture of cotton in Argentina, C. D. Gieola (El cultivo del algodonero en

la Republica Argentina. Buenos Ayres: P. Gadola, 1904, pp. 99, figs. 14):—A general

treatise on cotton culture with historical notes on the industry in South America,

and particularly in Argentina; descriptions of the plant, its species, varieties, and

most important hybrids; discussions on the climatic requirements of the crop; a

classification of fibers; and statistics on production. The results of cultural tests with

cotton in Argentina are briefly reviewed.

Report on the possibilities of cotton growing- in the East Africa Pro-

tectorate for 1904, A. Linton and E. Brand (London: Harrison ct Sons, 1905,

pp. 17).—A report presented to Parliament summarizing the work done in cotton

culture and briefly describing the different cotton districts, Meteorological records

for the region are tabulated and general directions for growing cotton are given.
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The lands suitable for cotton culture in the Protectorate are estimated at 1,340,000

acres, including 1,250,000 acres of coast lands, w hich are best adapted to the crop.

The specific effect of phosphoric acid on oat plants grown on black peaty-

sand, II. Clausen [Jour. Landw.
}
53 (1905), No. 3, pp. V18-228, fig. 1).—The

ivsults of a series <>t' pot experiments showed that on this soil tin- use of phosphoric
acid regularly increased the total yield and decreased tin- relative yield of grain.

Dryness and aeration of the soil reduced the effect <>n the yield of grain, while

moisture and a lessened aeration so increased it that even the absolute yield of -rain

was largely diminished. The average data also indicate a reduction in the yield of

grain when the total yield is increased by means of phosphoric acid. The applica-

tion of this element seem- to interfere with t he translocation of material w it hill the

"at plant, and the fact that it favors the production of new.-hoots from the lower
node after the main stem ha- headed is considered a good basis for this conclusion.

The growth of these younger shoots is made at the expense of -rain development.
It was also observed that the plants receiving phosphoric acid had bluish-red

stems while the stems of those grown without an addition of this element were light

yellow in color. It was shown by chemical analysis that the bluish-red plant- con-

tained much more lime hut considerably less ox id of iron than the light yellow one-.

The effect of soil compression on the development of oats, ('. vox Seelhoest
and Kezymowsk] [Jour. Landw.,53 {1905), X". ./, pp. ?69-278).—Field experiments
in this line have been previously reported

I E. S. If., 13, p. 541).

In the work here described plants were grown in vegetation boxes and the effect

of compacting the soil was noted. Oats were sown April 14, and on May 11 the .-oil

was compacted in one box while in the other the surface was hoed. From the

results secured it is concluded that rolling reduces the tendency to lodge mainly

because it retards the general development of the plant by lessening the air supply

of the roots, decreasing nitrification in the soil, and reducing root growth. The
reduction in the general growth of the plant is especially marked in the early vege-

tative period.

This soil treatment also retards heading, and it is believed that this results in a

shortening of the lower internode and possibly a thickening of the >tems and a

st ren-t helling of the cell walls. A top-dressing of nitrate of soda is recommended to

counteract a possible reduction of the yield through rolling.

The influence of soil moisture on the development of oats at different stages
of growth, (\ vox Seelhoest and Krzymowski (Jour. Landw., 53 (1905), X<>. .;, pp.

857-370).—Oats were grown in 24 pots, each filled with 22 kg. of soil adequately

fertilized.

Sixteen kernels were sown in each pot, hut the stand was later thinned to8 plants.

The pots wen' divided into 2 series, the first being kept dry in the beginning and
watered later on. and the second being kept moist at tiist with no waterapplied dur-

ing the later stages of growth, [n the first series the check pot- received no water

and in the second they were supplied with moisture during the entire period of the

te-t.

The results showed that when water v\as supplied in the first series beginning with

July 1, the increase in total yield was 27.7 per cent; beginning with June 15, 48.8;

June 1, 103.2; May 15, L36.3; and .May 1, L78.9 per cent. The corresponding

increases in the yield of grain were 21.4. 40. I. L07, L26.3, and 158.7 per cent. In the

second series, in which the water supply was discontinued on these dates, the total

yields based on the yield of the check test as l(l() pel' cent, were a- follows: .Inly 1.

B5 - percent; June 15, 67.3; June 1. 52.3; .May 15, 44.:;; and May 1, 41.:; percent.

The corresponding yields of grain amounted to 74.4. 62.3, 48.6, 44. s. and 40.8 per

cent of the yields in the check te-t-.

The influence of the moisture content of the soil on the structure of the plant, and

particularly the development of the panicle, is also briefly noted.



The structure of oat and barley stems and its relation to production,

C. Kraus {Centbl. Agr. Chem., 34 {1905), No. 10, pp. 665-668).—Observations were

made on plants from two different localities, as well as those grown on fertilized and

unfertilized soil and in drills and broadcast.

Varietal differences in leanness were more apparent in barley than in oats. The

average total number of leaves and the number of basal leaves per plant was greater

in the forms of Hordeum distichum < rectum than in those of //. distichum nutans.

Secondary stems of both barley and oats were less leafy than the initial stems. In

both species the larger number of leaves was borne on the upper part of the stem.

The percentage of basal leaves was smaller for barley than for oats, and in both

crops the secondary stems were provided with a smaller number of basal leaves than

the primary stems. The length and weight of the stems increased with the number
of internodes.

No definite correlation was shown between the length, thickness, and weight of

the different internodes and their total number. Long stems were found to be

heavier than shorter stems with an equal number of joints, and the internodes were

longer and thicker. A closer relation seemed to exist between length and thickness

of the internodes than between thickness and weight. The long, thick, heavy stems

of both oats and barley produced the longest and heaviest heads.

Cooperative variety tests with peas, 1902-1904, W. Edler (Arb. Deut.

Land a-. Gesell., 1905, No. 109, pp. 102).—Of the 6 varieties of peas grown Weende
Victoria gave the best average yield, and the common small yellow field pea, which

stood last in the average yield of peas, gave the highest yield of straw. Weende
Victoria ranked second in straw production.

The longest vines were produced by Weende Victoria, Strube Yellow Victoria, and

the common small yellow field pea, and the longest pods by Strube Yellow Vic-

toria, Weende Victoria, and Strube Green Victoria. Strube Yellow Victoria pro-

duced the largest and heaviest peas. The varieties producing small-sized peas gave

the highest weight per liter, while those producing the largest sized peas gave the

1< twest weight per liter. Evergreen Folger was the earliest variety tested. The Blue

Green English pea showed the least tendency to lodge.

Varieties of potatoes, W. Bruce (Edinb. and East of Scot. Col. Agr. Bid. 6,

pp. 4).—Cooperative experiments were made in 1904 for the purpose of testing new
varieties of potatoes.

Of the 13 varieties grown Pink Blossom, Factor, Up-to-Date, Twentieth Century,

and British Queen wrere most satisfactory when both quantity and quality are con-

sidered. In the different experiments the same varieties held approximately the

same rank. Langworthy, which is unequaled for quality, and White Blossom ranked

last in yield in every test. British Queen, Up-to-Date, and Langworthy are old

varieties grown as standards for comparison.

The effect of commercial fertilizers on the quality of root crops and
potatoes, M. Weibull {K. Landtbr. Akad. Handl. och Tidskr., 44 {1905), No.

3-4, pp. 161-179).—Experiments were conducted with sugar beets in 1901 and 1902,

and with fodder beets and potatoes in 1903 and 1904.

In 1901 the highest sugar content was obtained with the use of 200 kg. per hectare

of nitrate of soda alone, or from an application of 400 kg. of nitrate of soda and 300

kg. of superphosphate. The beets grown in these applications were from 3 to 4 per

cent higher in purity than those which received 200 kg. of nitrate of soda and 300

kg. of superphosphate per hectare. These results were confirmed the following

year, but the purity being very high in all cases was not affected in so marked a

manner.

In all the tests nitrate of soda alone greatly increased the yield of sugar, but when
applied with superphosphate the results were not quite so good. Superphosphate,

although not uniform in its effect, showed a tendency to reduce the purity, and
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when- potash was given in addition the Bugar content was also Blightly reduced \\ hile

the purity of thejuiceand the yield of Bugarwerenol materially affected. These

results are regarded as confirming, in general, the \\<>rk of Maercker (E. S. B., 12,

p. 531), and Bhowing that as the quality of modern improved sugar beets is nol

appreciably influenced by the common kinds of fertilizers, including peal poudrette,

sugar factories are not warranted in placing restrictions on the kinds or amounts of

fertilizers used by beet growers.

[n the experiments with fodder beets the largest quantities of dry matter were

obtained from the heaviesl applications of fertilizers in general use, \\ hile the highest

percentages of dry matter were secured where no fertilizers were given. The com-

position of the beets showed that the character of the fertilization did nol apprecia-

bly affect their food value.

The lowest yields of potatoes wen- secure. I where no fertilizers were used, medium
yields on plats receiving superphosphate and potash, and the highesl yields of tubers

or starch on the plats treated with complete fertilizers. As in the case of fodder

beets, the fertilizers applied placed the yield and quality in inverse ratio to each

other.— i". w. woll.

Serradella and red clover in rotation, R. Guthkk i Deut. Landw. V>

i 1905 I, No. 96, p. 799).—It is reported that on the heath Lands of Luneburg serra-

della is nut successful when following red clover, and that results are also unsatis-

factory when red clover follows serradella.

Fertilizer tests with sugar beets in 1901 and 1902, S. L. Frankfubt et al.

[Kiev, 1905, pp. TV 561; rev. in Zhur. Opuitn. Agron. {Russ. .lour. Expt. Landw. ),6

(1905), No. 4} PP- 471, 472).—Fifteen cooperative tests were made in 1902. In every

instance the use of superphosphate and nitrate of soda in combination improved the

yield, the increase varying from 107 to 11,077 lbs. per acre. In general a better

quality was obtained, the increase in sugar content ranging from 0. 1 to 1.7 per cent.

The superphosphate in most tests seemed more effective than trie nitrate of soda,

and a quantity furnishing 27 lbs. of phosphoric acid per acre and applied in the drill

was apparently most advantageous. The quality of the beets was nol unfavorably

affected when nitrate of soda was applied. Small applications of nitrate of soda

proved effective, and quantities not exceeding 50 lbs. per acre gave the best results.

Even in quantities furnishing only 7 lbs. of phosphoric acid per acre superphosphate

gave a noticeable increase in yield and in general seemed to give better results than

Thomas slag.— p. fireman.

The use of shelled and disinfected beet seed [Deut. Landw. Presse, 82 I 1905),

No. 100, p. 881).—The use of beet seed from which the hull of the seed boll has been

removed is discussed and the advisability of disinfecting seed is pointed out. The
advantages of shelled and disinfected seed are given as follows 1 A reduction in

the volume of the seed, (2) a greater regularity in seeding with a smaller quantity of

seed used, (3) quicker germination, and (4) the destruction of parasites. It is stated

that the use of this kind of seed is spreading.

Comparative analyses of varieties of cane, C. F. Eckart ( Hawaiian Sugar

VUmtert? Sta., Div. Agr. and Chem. H"/. i .\ pp. 20).—The results of a chemical study

of 17 varieties of cane are tabulated and discussed.

It was found that the various varieties when grown under like conditions made
different demands upon the plant foods of the soil. It is pointed out that Striped

Singapore contained 7.7 lbs. of nitrogen for each ton of solid matter produced as com-

pared with only 4.2 lbs. for I temerara No. 117. For each ton of solid matter I temerara

No. 74 had taken up 8.4 lbs. of phosphoric acid and Queensland No. 1 only .1.7 lbs.

Demerara No. 74 also stood first in the quantity of potash with 35.1 lbs., and less

with regard to lime, the quantity appropriated being only 3.9 lbs. The largest quan-

tity of lime, 7 lhs. in each ton of solid matter, was found in Louisiana Striped. The
analyses further showed that during the development of different crops the Bame



variety can differ materially as to the percentage of its nitrogenous and mineral

constituents.

The relative development of the leaves and stalk, as shown by this work, is modi-

fied chiefly through climatic and soil conditions and it is pointed out that as the

different parts of the plant may show different percentages of the various elements,

a variation in the chemical composition of the same variety may occur during two

different seasons. It is concluded that as physical and chemical changes in the soil

are continually taking place the growth of the cane as well as its chemical composi-

tion may be modified from one season to another.

Manurial and other experiments with sugar cane, J. P. d'Albuquerque

and J. R. Bovell (RjjL Agr. Work, Imp. Dept. Agr. West Indies, 1902-1904, pt. 1, pp.

4-47).—A summary of the results of experiments carried on at Dodds Botanic Station

and at five plantations in different typical localities of the island.

The soil at Dodds was of low fertility, being deficient in the mineral constituents

of plant food. The plat receiving 20 tons of barnyard manure per acre gave a yield

of 27.9 tons of cane, and the one receiving 40 tons 32.4 tons of cane. The use of phos-

phoric acid and potash in addition to the barnyard manure diminished the yield by 4

tons. The results indicated that from 60 to 80 lbs. of nitrogen in the form of nitrate

of soda or sulphate of ammonia, and from 80 to 100 lbs. of potash applied early

reduced the richness and purity of the juice, and that the combination of commer-

cial fertilizers and barnyard manure gave canes yielding a slightly larger percentage

of juice.

The soil on the Foursquare plantation contained an abundance of available phos-

phoric anhydrid. The average yield of plats receiving 35 tons of barnyard manure

per acre was 28.7 tons of cane, and the results in general showed that on this field

the use of commercial fertilizers in addition to 35 tons of barnyard manure per acre

was not advisable for a plant cane crop.

The experiments at Hopewell plantation were conducted on an exceptionally rich

clay soil. An application of 60 lbs. of nitrogen as sulphate of ammonia produced an

increase of 3J tons of cane, while when given with phosphoric acid and potash the

increase was 5 tons and when the quantity of nitrogen was reduced to 40 lbs. , 6

J

tons. On another field a similar series of experiments was conducted with a ratoon

crop. Here the best results were obtained where 50 lbs. of potash was given in

January and 40 lbs. of nitrogen as sulphate of ammonia in June to plant canes, fol-

lowed by 80 lbs. of nitrogen as nitrate of soda and sulphate of ammonia to ratoon s.

This soil was rich in nitrogen and phosphoric acid, and received before" the canes

were planted 40 tons of barnyard manure per acre.

On a series of one-acre plats the results showed that where 35 tons of barnyard

manure was used the application of sulphate of ammonia in quantities of 200 to 400

lbs. gave increased yields amounting to from 1 to 7 tons of cane and that the use of

superphosphate did not affect the yield, wThile an application of 250 lbs. of basic slag

per acre gave an increase of 1| tons of cane. Where 30 tons of barnyard manure
was used per acre an application of 100 lbs. of sulphate of potash in addition to nitro-

gen and phosphate gave an increase of about 2J tons.

Experiments with varieties of sug-ar cane, J. P. d' Albuquerque and J. R.

Bovell {Rpt. Agr. Work, Imp. Dept. Agr. West Indies, 1902-1904, pt. 2, pp. 57).—The
experiments here reported were conducted at Dodds Botanic Station and at 17 differ-

ent plantations. In the black soil estates the best results as plant canes were obtained

with B 1529, which gave a large yield and a rich juice. On the red soils B 208 stood

first and B 1529 second. B 208 stands first in average yield for 4 years on both black

and red soils. It is reported that plants and ratoons of this cane on red soils were

about 12 per cent higher than those of the White Transparent variety. B 147, while

giving markedly good results in 1 or 2 districts, did not appear to ratoon well on the

red soils.
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Daring the season of L902 L904, 2,843 varieties of cant- were raised from seed and

planted out, making a total of 20,000 varieties raised from seed since L898. < u these,

6,000 varieties have reached a second or third stage, and daring this season n total of

5,574 varieties were still under cultivation and 653 varieties were reaped and analyzed.

The principal varieties are briefly described.

The relation between stem and root development in the sugar cane plant,

X. Kamerling (Meded. Proef8tcU. Suikerriet West-Java, 1905, No. 88, pp. 17, pis. 5).—
A discussion of the subject with references to work by different investigators is given

and the author's own results are reported.

It was found that in a single-bud cutting of cane the growing capacity of the bud
was Largely reduced when tin- roots were not allowed to develop; and likewise, \\ lien

the growth of the bud \\;is prevented the development of the roots was reduced.

Cuttings With two buds treated in the same way gave similar result-, bul when the

bad on one joint and the roots on the other were kept from growing, a- b) menu- of

a hand of plaster of Paris, the remaining uncovered bud and roots developed almost

normally.

The results of this work, supplemented by those obtained in pot experiment-, indi-

cated thai under normal conditions the development of the cane plant above ground

is carried on with about the same degree of activity as the development of the root

system.

Report of the division of agriculture and chemistry, (
'. I". I .< k \i;i Hawaiian

Sugar Planters' si,,. Rpt. inn:,, pp. 15-28).—A report on the work of this division for

the year ending September 30, 1905, is presented.

The field experiments with sugar cane and the work of the substations on the

various islands are briefly noted. Cane was successfully grown from seed received

in the form of pulverized cane tassels from Barbados, Jamaica, and Trinidad. The

seed was sown December 21, February 4. and February L8. Cold weathei retarded

the growth of the early sown plants and a larger number of them died off than was

the case in the later seedings.

A total of 812 seedlings was produced, of which 279 were planted in the field May
Sand July L8. I >n August 2D, 4»i of these young cane plants were replanted from

cuttings, ami on September L3, 47 more were treated in the same way. The remainder

of the canes were allowed t<> flower during the fall to produce seed.

The value of shelled timothy seed, II. von Fkii.it/kn [Svenska Mosskulturfor.

TnlsL,-.. 19 I 1905), No. /./'/'. 79,80).—The results of pot experiments indicated that

shelled timothy seed for seeding purposes has a much lower value than whole seed. —
K. w. WOLL.

A study of Deli tobacco, D.J. IIissink (Meded. I>>/>f. Landb. [Java], 1905, No. !.

pp. 78; <ii>x. in Jour. Landw., •<•-'
I 1905), No. ?, pp. 185-172).—Fertilizer experiments

on the Padang Boelan plantation were conducted from L900 to L902, inclusive, on soil

rich in nitrogen and phosphoric acid hut rather low in potash and lime.

An application of nitrogen Beemed unnecessary, but the use of potash and phos-

phoric acid gave good results. The optimum quantity of potash per plant ranged

from 1 to L.3 gm. The use of 0.75 gm. of phosphoric acid per plant proved inade-

quate. The tobacco grown on this soil had a high nitrogen content, although nitro-

gen fertilization had little influence. The content of albuminoid nitrogen varied

little and amounted to more than 50 per cent of the total nitrogen. The average

nicotine content. L.96 per cent, agreed with the average given by Konig. Etwasalso

ohserved that light and favorable moisture conditions promote the production of

nicotine.

The fermented tobacco contained nitrate nitrogen, the quantity being greater in

the lower than in the upper leaves. The percentage of amid nitrogen was lower

than that determined by Behrens in European tobacco, and it i< believed that the
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transformation of albuminoids into amid compounds takes place to a lesser extent in

tropical climates. An abnormally high percentage of total nitrogen was generally

due to a large quantity of amid nitrogen. The tobacco grown on this plantation

graded high in quality.

In studying the total quantity of calcium, magnesium, potassium, and sodium in

the ash of tobacco it was found that in 1900 the position of the leaf on the stalk had

no significance in this connection, but in 1901 the quantity was greater in the lower

than the upper leaves. The average content for the 2 years was about the same. In

1900 the fertilizers applied exerted no influence, while in 1901 the quantity of the

inorganic bases was increased somewhat by the use of phosphoric acid and potash.

It did not appear that the total quantity of these bases is dependent upon variety

and climate alone, the average for the entire plant being independent of weather

conditions and, to a small extent, dependent upon fertilization. In the author's

opinion a comparison of his own results and those of van Bemmelen with the data

published by van Bylert seems to indicate that this factor is dependent upon the

kind of soil.

Observations made on the reciprocal substitution of potash and lime indicate that

the position of the leaf on the stalk influences its composition, the lower leaves con-

taining more potash and the upper ones more lime. Favorable soil moisture condi-

tions increased the potash and decreased the lime content. The total quantity of

lime and magnesia in the entire plant varied with the potash content. The influence

of the fertilizers was readily noticeable only when potash was given. Atterberg's

method for the determination of plant food requirements of the soil by means of the

analyses of the crops produced was applied in connection with these experiments,

but in the opinion of the author the results showed that the rules he has laid down

may lead to wrong conclusions with tobacco.

The storage and germination of wild rice seed, J. W. T. Duvel ( U. S. Dept.

Agr., Bur. Plant Indus. Bui. 90, pt. 1, pp. 16, pis. 2).—The distribution, habitat, and

germination of the seed of wild rice are discussed; directions for storing the seed,

packing it for transportation, and making germination tests are given, and the results

of storage experiments reported.

Wild rice seed gathered as soon as matured, covered with fresh water before fer-

mentation had set in, and stored at a temperature of 32° to 34° F., germinated as

high as 88 per cent, or fully as good as fresh seed, after being in storage 393 days.

Drying the seed, either when fresh or after it is taken from cold storage, destroys its

vitality. The best results in germinating this seed were secured by covering it with

water and changing the water in the dishes daily.

The seed germinated well at temperatures ranging from 15° to 30° C, and the

experiments so far as carried out show that the maximum temperature of germina-

tion is about 35° C, but that better results are obtained at lower temperatures. Work
of a similar nature has been previously noted (E. S. R., 15, p. 578).

Third annual report of the Central Seed-Testing Laboratory of the Ayn-
some Agricultural Station, J. S. Remington {Anysome Agr. Sta., Seed-Testing Lab.

Ann. Bpt., 3 {1904-5), pp. 54, figs. 21).—From September, 1904. to June, 1905, 1,296

seed samples were tested, the largest number being clovers, rye grasses, and seeds of

root crops.

In one sample of red clover seed over 200 dodder seeds were found in 1 oz. The
average germination for red clover during the season was 93.1 per cent; white clover,

83.5; perennial rye grass, 80.8; and Italian rye grass, 82.9. The germination and
purity tests of all the samples examined are tabulated. The weed seeds most com-

monly found in clover and grass seed samples are enumerated and briefly noted.

The destruction of dodder, E. Marre {Prog. Agr. et Vit. [Ed. VEst], 26 {1905),

Nos. 22, pp. 648-654, pi 1, figs. 4; 23, pp. 684-694, figs. 4; 24, pp. 722-726).—This

article, including a botanical study of different species of cuscuta, describes the means
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by which these parasitic plants are disseminated and suggests measures for their pre-

vention and destruction. The texl of the French law regarding the destruction of

cryptogams and other plants detrimental to agriculture is given in this connection

and discussed.

HORTICULTURE.

Study of the causes which make the soil of old market gardens unsuit-

able for the culture of certain vegetables
I Bui. Mens. Off. Rensi ig. Agr. [ Paris],

; i 1905), No. 9, pp. 1079 1082). Chemical analysis of old truck garden soil showed
it to be more than twice as rich in all the elements of planl f I as fchebesl ma nun-,

and yel when Buch plant- as corn salad or Bpinach were planted on this soil the latter

part of A.ugus1 only very inferior crops were secured.

Analyses of the matter in the soil soluble in boiling water showed that it contained

much less available plant food than the same soil earlier in the spring before crop-

ping had begun. This, then, is considered to be the reason for the defective crops

at this time—a lack <>t' immediately available plant food due to exhaustion by 2 or 3

previous crops grown earlier in the summer. When the "dead" soil was treated

with a dilute solution of. carbonate of potash il was found thai practically as much
nitrogen and phosphoric acid was made available as was required for the production

of good crops earlier in the peason.

It is held, therefore, thai if these "dead" soils are treated with --Mine other agenl

which will liberate the potash of the .soil in the form of carbonate of potash a full

crop is assured.

A rust-resisting- cantaloupe, P. K. Blinn (Colorado Sta. Bui. 104, />/> 15, figs.

10).—The cantaloupe rusl or blight has for a number of years seriously injured the

cantaloupe industry in Colorado in the vicinity of Etockyford. In dry seasons the

disease may not excite much notice, while in season- subjeel to rain- and dews
its development is very disastrous to the crop. The disease is caused by a parasitic

fungus (Macrosporium cucumerinum) . Attempts by the station to control the disease

by the use of Bordeaux mixture have failed.

In L903 it was observed that some of the plants in a number of fields which had

been grown from a single .-train of seed were much more resistanl to the rust than

others. Seed from these immune plants was obtained and planted in L904 and like-

wise in L905. A large proportion of the seed from these rust-resistanl plant- pro-

duced a healthy growth of vines and large solid melons with firm flesh and small

seed cavities completely idled with seed, while unselected seed produced plants

greatly injured by the rust, with small melons which ripened prematurely, thin

watery flesh, large open seed cavities, and of practically no market value.

Upon investigation it was found that the rust-resistanl plants traced back to an

accidental selection made some nine years before by .1. P. Pollock. In selecting

muskmelons for seed attention should be paid to quality as well as rust-resistance.

A schedule is given suggesting points which should he observed in melon seed selec-

tion. Mnskmeloiis. which, from their ontside marking appear to be satisfactory,

Should he cut open and examined in regard to size of seed cavity, character of flesh,

etc. Observational the station ha- shown that a close netted melon does not lose

weight by evaporation a- rapidly a- one not so closely netted.

Fertilizer for peas, II. Bun (Prog. Agr. >t 17/. i /;,/. /' /;,• \... 86,

pp. V9jh299).—A general discussion of the fertilizer requirements of pea-, with tables

showing the increased yield obtained when potash was used in addition to super-

phosphates on peas.

Manuring gumbo, II. Blin (Agr. Prat. Pays Chauds, 6 [inn.;., No. .;;. pp. 847-

962, fig. 1).—An account of fertilizer experiments with urnml rokra (Hibiscus escu-

lenius) in which a complete fertilizer was compared with the different essential fer-

tilizer elements separately.



The results of the experiments, which are tabulated, indicate that potash is espe-

cially useful in the culture of this crop. This element seems to especially favor the

development of the pericarp or edible portion of the fruit. A formula consisting of

500 kg. nitrate of soda, 800 kg. basic phosphate, and 200 kg. sulphate of potash per

acre is recommended as a general fertilizer for this crop.

The mutations of Lycopersicum, C. A. White (Pop. Sci. Mo., 67 (1905), Xo. 2,

pp. 151-161, figs. .M
. —The author obtained 2 new species of Lycopersicum, which

he has designated L. solanopxis and L. latifoliatum, by mutation from seeds of L. escu-

lent urn. The essential features of this work have been noted in an earlier publica-

tion (E. 8. R, 13, p. 645). The author believes that these two cases of sudden

mutation in the genus Lycopersicum are of essentially the same nature as those cases

of mutation observed by Professor de Vries in the genus CEnothera.

The American peppermint industry, A. M. Todd (5. Internal. Kong. Angew.

Chem., 1903, Ber. 2, pp. 804-812).—A brief historical account of the peppermint

industry since it began in England in 1750, with an account of its culture on the

large mint farms in Michigan and of methods of distillation.

Peppermint, Alice Henkel
( U. S. Dept. Agr., Bur. Plant Indus. Bui. 90, j>t. 3.

/>/>. 15, figs. 3).—Brief descriptions of American mint (Mentha piperita), black mint

(M. piperita vulgaris), and white mint (M. piperita officinalis), with an account of pep-

permint culture in the United States, including planting, harvesting, distilling, and

statistics on the production, export and prices of peppermint oil. Michigan produces

the bulk of the crop grown in the United States. The number of acres grown in 1902

was 6,400 with an average yield of 12.8 lbs. of oil per acre. The price in 1905 ranged

from $2.25 to 83.45 per pound.

Shading" pineapples (Agr. News [Barbados'], 4 (1905), No. 90, p. 292).—A note is

given stating that an experiment was made in shading pineapple plants from the

time of flowering until the fruit was ready to be cut. As a result the shaded plants

were healthier and the fruits more perfect in shape than those unshaded.

Fertilizing- apple trees, F. A. Waugh (Country Gent., 71 (1905), No. 2762. j>.

14).—This is an abstract of a paper presented by Prof. W. P. Brooks before the horti-

cultural seminary of the Massachusetts Agricultural College.

Besides the discussion of the general principles which should obtain in the ferti-

lizing of fruit trees, an account is given of an experiment begun in 1887 in which

good agricultural land was planted with apple trees and the sections fertilized with

different kinds of fertilizers. The trees were planted in 1890, and are now 15 years

old. Data as to the fertilizers used and their cost, the average diameter of the trees

at present, and the total yield to date are given in the following table:

Yield and growth offruit trees differently fertilized.

Fertilizer used per acre annually.



HORTKTLTCRE. 767

When the muriate of potash was used in the place of magnesia-potash-sulphate the

diameter growth of the trees and the total yield were considerably lessened notwith-

standing about equal quantities of actual potash were supplied in each instance.

The varieties Baldwin, Gravenstein, Rhod< [sland Greening, and Roxbury Russet

were used in tin- experiment and showed considerable variation in their responsive-

ness to fertilizers. The variety Roxbury Russet made very nearly as g I growth

where no fertilizer was used as w here barnyard manure was applied. Baldwin, on

the other hand, made a much more vigorous growth on the fertilized than on the

unfertilized section.

A. considerable difference in the results is noted in the matter of quality of fruit

grown on the different sections. The best colored fruit was nearly always found on

the plat fertilized with wood ashes, followed by that on the plat which received

magnesia-potash-sulphate. The fruits <>n the unfertilized plal were firm, of good

color and g 1 flavor, but were altogether too small and a very large proportion of

them was unlit for sale. The fruit on the plat fertilized with barnyard manure was

I

rest of all except in point of size, [t was soft, rather poorly flavored, kept poorly,

and was not well colored.

The relation of soil texture to apple production, II. .1. Wildes {Science, n.

>./-.. .v i 1905 I, No. 570, />/>. 715-719).—The author discusses apple production as

related to soil texture, exposure, etc., the discussion being based on the results of

work done by the Bureau of Soils of the U. S. Department of Agriculture.

Apple trees grown on a deep sandy soil, while they produce fruit of good quality

and color, are so short-lived as to make it inadvisable to plant orchards on this soil

except for home use. On the other hand, when the trees are grown on very heavy

clay soils, such as the Miami clay loam in Michigan, the Dunkirk clay in the Cham-
plain Valley, the Hagerstown (day in Adams County, I'a.. and on the Pikeville

area in Tennessee, the apples are inclined to have greasy skins and an inferior color.

The most successful commercial orchards are grown on loam soils between these two

extremes.

Apple scions from bearing- trees—Influence of the stock i Rural New Yorh r,

64 (1905), Xo. 8907, p. 7/1).— In reply to a question as to the influence of selecting

scions from hearing trees for top-working purposes the opinions of G. T. Powell, F. A.

Waugh, F. W. Card, W. M. Munson, S. G. Maynard, and A. G. Gulley are given.

In general, this practice is believed advisable, though no definite experiments on the

subject are known to the writers.

Handling the apple crop, II. II. Hume | Bui. N. C. Dept. Agr., 26 [1905 . No.9,

l>l>. ?2,figs. Pi).—Directions are given for harvesting, [lacking, and marketing apples.

The short apple crop of 1905 (Amer. Agr., 76 I

I'm:,., X,,. 19, />/>. ',.'',.
.

The apple crop of the United States for 1905 is placed at 23,495,000 bbls. as compared

with 45,360,000 bbls. in 1904, 4lV>2(>,000 bbls. in L903, and 46,625,000 bbls. in 1902.

Pomology of Finistere, .1. Crochetelle ( Quimperli, France: Union Agricole, 1906,

pp. 52 31, figs. i').—The author made a study of the apples of Finistere. Descrip-

tion- of the varieties grown and analyses of the juice of each variety are given.

Citrus fruit growing in the Gulf States, P. II. Rolfs i U. S. Dept. Agr., Farm-

ns' Bui. 288, pp. 48, figs. 11 ).— Popular directions for the production of citrus

orchards in the < rulf States, including all the details of soil selection, varieties, prop-

agation, harvesting, shipping, protection from cold, top working, etc

Citrus fruits in Hawaii, .1. E. II ins
i
Hawaii sin. Bui. 9, pp. SI, ph. 8, figs.

7).— Directions for the culture of oranges, lemons, pomelos, and limes, with an

account of the more serious diseases and insect pests affecting them.

Growing oranges under tents, II. V. Horgan (Country Calendar, I (1906),

No. 8, i>i>. 717-719, 750, figs. 6).— An account of the successful culture of oranges in

the frosty regions of northern Florida by the aid of paper tent- heated with a kero-

sene lamp during the early growth of the tree- and protected later by high hoard



walls and wood fires. The illustrations given show how the tents were buni and

heated, the method of construction of the board walls, and the laying of the fires

throughout the orchard.

The pomelo (Mo. Consular and Trade Rpts. [U. &], 1905, No. 300, pp. 101-103).—

An account is given of the climate and soil requirements and the bearing capacity of

Chinese pomelos. It is stated that this is the finest fruit in the far East, and its intro-

duction and commercial culture in the United States are urged.

South. Australian fruit at the Brisbane national show, G. Quinn (Jour. Dept.

Agr. So. Aust., 9 (1905), No. 2, pp. 97-103).—Tabulated data are given showing the

date of picking, condition when packed, time of placing in storage, and the keeping

quality of 7 varieties of pears, 1 of grapes, and 37 of apples.

Packing- and marketing- fruits, F. A. Waugh (St. Joseph, Mo.: The Fruit-

Grower Co., 1905, pp.63, jigs. 12).—Popular directions for harvesting and marketing

the various orchard and small fruits.

Experiments in cold storage of fruit, J. Knight (Jour. Dept. Agr. Victoria, 3

(1905), No. 2, pp. 158, 159).—Notes on the keeping quality of a number of different

varieties of apples and pears held in cold storage.

Sterilizing- fruit (Ann. Rpt. Bd. Agr. and Dept. Pub. (,<trd. and Plantations Jamaica,

1905, p. 11).—An account of the successful preservation of mangoes, pineapples, cho-

cho, gineps, avocado pears, akees, and bananas by canning.

The fruits were sterilized in the cans in a patent apparatus at a temperature of 150

to 155° F. for 4 hours, the water used being sterilized the previous day at 150° F.

for 1 hour. The caps were adjusted and fixed with clips before placing the bottles

in the water and hermetically closed during the sterilizing process. A bottle of

mangoes thus preserved was opened 97 days after canning and found to be in perfect

condition.

A method of preventing the rapid decay of ripe fruit (Jour. lid. Agr. [Lon-

don], 12 (1905), No. 5, pp. 305, 306).—Soft fruits like strawberries were immersed
for 10 minutes in cold water containing 3 per cent of commercial formalin. On
removal such fruit was immersed for 5 minutes in cold water and afterwards placed

on wire netting or some similar open material to drain and dry. With fruit having

a rind or skin that is not eaten, like bananas, mangoes, etc., the immersion in water

after treatment with the formalin solution is omitted.

Fruits purchased from shops in the market and thus treated kept perfectly sound

after a similar quantity of untreated fruit from the same lot had become moldy or

decayed, as follows: Cherries 7 days, gooseberries 7 days, grapes 4 days, pears 10

days, and strawberries 4 days. In this experiment aU of the fruit treated was per-

fectly ripe. It is thought that if the fruit had been treated at a little earlier stage

the results might have been still better. This method of treatment, it is thought,

will be of great commercial importance in shipping tropical fruits.

Preparation of fruit pulp (Jour. Bd. Agr. [London], 12 (1905), No. 2, pp.
112-115).—Methods of preparing various fruit pulps are described.

Hard fruits, such as apples and pears, are cut into small pieces without being

peeled or having the cores or seeds removed and placed in cold water containing 1.5

oz. of salt to the gallon to prevent discoloration. The fruit is then boiled to a pulp

and strained, a yield of about one-fifth the original weight being obtained. Plums
and soft fruits are treated in practically the same manner. With plums the strained

pulp is sweetened with about 4.5 lbs. of sugar to each cwt. of fruit and the boiling

continued until the pulp is thickened sufficiently to hang from the spoon without

dropping. With raspberries and strawberries the boiling must not be prolonged and
the pulp need not be strained through so fine a sieve as in the case of plums.

"The principal points to which care should be devoted are the processes of boiling

the fruit. The first boiling should be continued only so long as the consistency of

the mass is such as will enable the pulp to pass through the sieve for straining, and
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at the Becond boiling the pulp muel not be allowed to get too thick, otherwise it will

acquire a bitter flavor."

The use of lye in fruit canning-
|
Cal. Fruit Grower, 88 i 1905), No. 906, p. •/).—

The method of the California Fruit Canners' Association al San Jose" of using lye for

eating off peach skins as a substitute for paring was investigated by a member of the

California State Board of Health.

By this process the Eruil is immersed in the hot lye and quickly passed into pure

cold water, which is constantly changing and quickly washes away the alkali. The

process is believed to be entirely cleanly and the fruit healthful, tin- peaches not

being handled as they must be when peeled by hand. Two cans of peaches thus

prepared were analyzed with reference to acid content. In both practically the

normal amount of acid was found. It is Btated thai the same process is used with

prunes.

Pimento growing- in Jamaica, A. Roxburgh {Agr. News [Barbados'], 4 I

''

No. 90, /-. 295). Directions are given for growing pimento I Pimenta officinalis

allspice, in Jamaica. The average annual production of pimento in Jamaica is placed

at 50,000 to 60,000 bags of about L50 lbs. weight each.

Cultivation of tea in Jamaica {Agr. News [ Barbados'], ',
( 1905 \, No. 91, p. 809).—

An account of a tea plantation of 80 to 90 acres located at Ramble in St. Ann. Jamaica,

The plantation was set out in L896, and is at an elevation of 1,600 ft. above sea level.

The trees are in good condition and the quality of the tea produced said to he first

cla<s. This Is stated to he the only tea plantation in the West Indies.

The technology of tea, II. Neuville {La technology 'I" //"'. Paris: ChaUamel,

1905, pp. 270, figs. 30).

Manurial experiments with cacao at Dominica, V. Watts
I
West Indian

Bui., '> (1!>05), No. 8, ///>. 258-262).—The value of various fertilizer- and mulches for

cacao was studied in plat experiments for each of the years 1 '.»<>:• to H»05. The larg-

est yield of wet cacao for the whole period was obtained on a plat mulched with

grass and leaves. Next to this stood the plat fertilized with dried hi 1. Phos-

phates and potash, while increasing the yields by 25 to 30 per cent over no manure,

were not .as effective as either dried blood or simple mulching. It is believed that

the method of manuring by means of a mulch of grass and brush is the proper course

t<> adopt in I >ominica for cacao.

Grafting cacao, J. Jones {Agr. News [Barbados], } {1905), No. :>',, p. J.-,r>).—In

grafting experiments it was found that the tiger cacao I
Tkeobroma bicolor) was not

suitable as a stock for the alligator cacao (T. pentagona). A Lr<>od growth was secured

when T. pentagona was grafted on '/'. cacao.

[Notes on varieties of chestnuts] {Rural New Yorker, 65 | 1905 I, No. 2920, p.
:'

t .

fig. 1).—Notes are given on the yield and characteristics of 9 varieties of chestnuts

under culture, and an account of the fruiting of several crossbred seedlings between

Paragon and Japanese varieties now 6 years old.

These Beedling trees are stated to be fairly intermediate between the parents, hut

the nut- and hnrs resemble the Japanese varieties. The nuts though lame are of

indifferent quality. The fruiting of seedling hybrids of Paragon and our native wild

chestnuts is also noted. Crosses are also being made between chinquapin and Para-

gon, Ridgely, and many of the best Japanese varieties of chestnuts. It is hoped to

blend the large size of the chestnut with the quality, prolificness, and early bearing

habit of the chinquapin.

Systematic amelioration of grapes by the graft, A. Jubie
I
Jardin, 19

No. $49, />!>. 882, 888, figs. 2). A contribution to the Bubject with illustrations show-

ing the amelioration in fruit production secured as a result of grafting and analyses

showing changes in the composition of the wine produced.

Fertilizer experiments with grapes, II. Schellenberg I
Landw. Jahrb. Schweiz,

19 {1905), No. 5, /'/>. 296-800).—The results are given of fertilizer experiment- with

grapes carried on since 1891 at the horticultural experiment station in Wadensweil.



Plat 1 in the experiment was heavily fertilized during each of the years 1891 to

1904 with cattle manure. Plats 2 and 3 received during each year of the same period,

except in 1894, 1,200 kg. of Thomas slag and 900 kg. of kainit per hectare. In addi-

tion plat 2 received each year liquid manure and plat 3, 450 kg. of nitrate of soda per

hectare. Plat 4 received no Thomas slag or kainit, except in the year 1894.

The average yield of fruit during the 13 years of the experiment on the different

plats was as follows: Plat 1, 5,547 kg.; plat 2, 5,485 kg.; plat 3, 5,430 kg.; and plat

4, 4,669 kg. The largest fruit on an average was secured on plat 3. The largest

amount of second-class fruit, 9.5 per cent, was found on plat 1, and the smallest

amount, 4.7 per cent, on plat 4. The wine produced was of practically like quality

on each of the different plats.

Analyses of soils and the interpretation of the analytical results in the

manuring- of grapes, A. Hubert (Prog. Agr. et Yd. (Ed. V Est), 26 (1905), Xo. 50,

pp. 690-699, tig. 1) .—Chemical and physical analyses with descriptions of the methods

employed are given for a number of different soils, together with a table showing

the amounts of different kinds of nitrogenous, potassic, and phosphatic fertilizers to

use on different classes of calcareous and noncalcareous soils.

Roses and how to grow them (New York: Doubledai/, Page & Co., 1905, pp. X-j-

189, ph. 32, Jigs. 4).—A popular manual containing directions for growing roses in the

garden and under glass, and designed more especially for the use of the amateur.

Much of the matter in the book has already appeared in magazine form.

Carnation breeding, C. W. Ward (Gardening, H (1906), Xo. 321, pp. 129, 130,

figs. 3).—Brief historical notes on the carnation, with an account of the author's

methods of breeding carnations by hybridization and selection.

It is stated that the annual value of the carnation product is between $5,000,000

and $6,000,000. A half interest in the variety Robert Craig, originated by the

author, is stated to have brought $10,000. The bulk of the profitable varieties origi-

nated by the author trace back to the variety General Maceo, which was a cross

between the English variety Winter Cheer and the American variety Meteor.

The chrysanthemum, A. Herringtox (New York: Orange Judd Co., 1905, pp.

VIII-\-160, pi. 1, figs. 32).—Directions are given to professional growers and ama-

teurs for the culture of chrysanthemums.

The main portion of the book is devoted to the production of large flowers such as

are seen at exhibitions and in flower stores. The work takes up in systematic detail

culture directions, beginning with the taking of the cuttings to the staging of the

blooms. Chapters are also given on raising chrysanthemums from seed, hybridizing

chrysanthemums, insect pests, and diseases.

A chemical study on the culture of chrysanthemums, A. Hebert and G.

Truffaut (Bui. Soc. Chim. Paris, 3. ser., 33 (1905), Xo. 11, pp. 661-664).—The
authors cultivated the variety of chrysanthemums Madame Gustave-Henry out-of-

doors in a rich soil without the addition of fertilizers, and analyzed the plants at 2

different stages of growth.

At the time of the first analysis, July 28, the plants had been growing 178 days and
the first buttons were appearing. Sixty-four days later, during the first days in

October, when the plants were in full bloom they were analyzed again. During the

last 64 days of growth the plants took daily 3 times as much nitrogen, 3 times as

much potash, 7 times as much phosphoric acid, 16 times as much lime, 20 times as

much magnesia, and 5 times as much sulphuric acid as during the preceding 178 days.

It appears, therefore, that the most active growth of the chrysanthemum begins

during August and it is at that time that special attention to watering and the use of

soluble manures should begin. The analyses further show that for each part of

nitrogen taken from the soil during the first period of vegetation there was with-

drawn 1.42 parts of potash and 0.28 part of phosphoric acid, while during the second
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period of vegetation there was withdrawn for each part of nitrogen l .23 parte of pot-

ash and 0.47 part of phosphoric acid.

The usual fertilizer actually employed in the growing of chrysanthemums, such as

night soil, are Bhown by analysis to contain <» 23 pari of potash and 0.13 part of phos-

phoric acid for each part of nitrogen in the fertilizer. These proportions are no! in

harmony with the proportions as found by analysis of the plant and it i- therefore

believed that this accounts for the unfavorable results secured when this fertilizer i-

used alone f<»r chrysanthemums.

A study of perennial garden phlox, (
'. .1. Him

| Country Lift Amer., 9 1906 .

No. 1, pp. 66-69, figs. 11).— Directions for the culture of phlox with lists of the besl

varieties to plant. The varieties noted are described in accordance with the recent

color chart worked out by the French National Chrysanthemum Society.

The culture of fringed gentian, T. Murray | Gard. Mag. [X. )'.]. .'

',, pp. 210-212, figs. 9).—The author succeeded in growing fringed gentian i

(,'< ullaiin

crinita) as a garden plant. The plant appears to be a biennial, since seeds sown in

tlie spring form only a rosette <.f leaver during that season and come into blossom

the succeeding season. The seed is first sown in a cold frame on a bed of chopped

Bphagum moss and then transplanted to beds, handling it in much the same manner
that poppy seedlings are handled.

New creations in plant life, W. S. IIarwood {New York and London: Th Mac-

mUlan Co., 1905, pp. XIV $68, ph. 49).— A popular and somewhat laudatory account

of the work of Luther Burba nk in the development of new varieties of fruits, nuts,

vegetables, forage plants, and trees, with details of Ins methods of work and his

theories in regard to the production of new varieties. Much of the matter contained

has appeared in magazine form.

FORESTRY.

A handbook of the trees of California, Alice Eastwood
I
Occas. Papers Col.

Acad. Sri., 1906, No. 9, pp.86, pis. 57).—This is a concise popular manual of the trees

of California. Such additional trees as grow in Washington, Oregon, and Arizona

have also been included.

The hook is arranged with 3 keys for the purpose of easy identification. \\\ the

first key the trees are arranged according to the leaves and in the second according

to the fruits. The third is a regular scientific key based upon the botanical charac-

teristics of flowers, fruits, and leaves. Illustrations are given of some portion of

practically all of the California trees. A large proportion of these were prepared by

Dr. A. Kellogg, one of the founders of the California Academy of Sciences.

Advice for forest planters in Oklahoma and adjacent regions, G. L. ( 'lothikr

( U. S. Depi. Agr., Foresl Serv. Bui. 65, pp. -,
r
>< pis. -/, figs. ?, map 1).—A number of

forest planting plans adapted for use in Oklahoma and i tortious of Indian Territory,

Kansas, Colorado. Texas, and New Mexico are here presented. A planting plan is

a detailed statement of all the operations necessary to establish and maintain a foresl

plantation upon a specific tract of land.

Report Irish Forestry Society [Irish Forestry Soc. Ann. Rpt. 1904, /•/•

XII 84).—Besides a general account of the work of the year by the secretary. .1. S.

Kerr, and a statement of account-, the report contains a number of prize I SSays on

the present condition and future prospect of forestry in various districts of Ireland.

Annual progress report of forestry administration in the Central, Oudh,
and school circles of the United Provinces for the forest year 1903-4,

L. Mercer, C. E. Murieju, and II. Jackson {Ann. Rpt. Forest Admin. Cent., Oudh,

and School Circles [India], 1908-4, ]>/> 174).—This consists of the usual statement- in

regard to the constitution of the state forests, management, protection, sylviculture,

exploitation, financial results, and administration for each of these provinces, with



appendixes showing in tabular detail the area of the different forests, cuttings,

receipts, disbursements, etc.

Transplanting- of big-tree seedlings, S. J. Flintham (Forestry and Irrig., 11

(1905), No. 9, pp. 428-430).—The author notes the results of successful experiments

of ranger L. L. Davis, in charge of the General Grant National Park, in transplanting

naturally sown Sequoia seedlings.

Most of the plants set out were from 4 to 18 in. in height and were from 2 to 3

years old. These had taproots often 1 to 2 or more feet long. Some 1 -year-old

plants which were 1 to 4 in. high were set out, but these did not succeed so well, as

in the dry season the roots did not reach down to permanent moisture. The larger

seedlings were quite hardy as to drought and frost even at elevations of 6,000 to

7,000 ft.

Seed bed fertilizer experiments on sandstone soils, Vater
(
Tharand. Forstl.

Jahrb., 55 (1905), No. 2, pp. 116-137).—A detailed account is given of experiments

to determine the effects of fertilizers in growing seedling spruces and \ tines.

In the first experiment the seed beds were located on sandstone soil of the second

to third class. The fertilizers used were kainit, potassium chlorid, and potassium

sulphate. Spruce seed was planted. The tabulated results show that the height

growth of the seedlings was doubled and the mass growth trebled by the use of the

fertilizer, the largest seedlings as regards height and weight being produced on the

plat fertilized with kainit, closely followed by that fertilized with potassium chlorid.

The potassium chlorid gave about 20 per cent better results as regards growth than

the potassium sulphate.

Experiments with both pine and spruce seed on sandstone soil of the fourth

quality gave results similar to those noted above as regards the beneficial effects of

fertilizing seedlings. In one experiment the fertilizers were not applied until the

seedlings were a year old. At the end of the following season they had made prac-

tically 40 per cent better growth than the unfertilized seedlings.

Analyses are given of the different soils used and results included of some experi-

ments by other investigators along similar lines.

The natural replacement of white pine on old fields in New England,
S. N. Spring ( U. S. Dept. Agr., Bur. Forestry Bui. 63, pp. 32, pis. 4, map 1).—This
bulletin deals primarily with the life history of second-growth white pine on old

fields and pastures in New England. Its object is to furnish such information about

the characteristics of the white pine and the conditions governing its growth as will

be of practical help to people in New England interested in the profitable growth of

this timber.

At present merchantable stands of white pine in New England are being rapidly

removed and commonly no seed trees are left to provide for future stands. Unless

such seed trees are left the future extension of white pine forests in New England
will be limited to occasional small groups, leaving much of the land to be occupied

by inferior species. If seed trees are left it is thought probable that the number of

stands of merchantable pine in New England will be greater 50 years hence than it

is to-day and the quality of the timber better.

A white pine does not begin to bear full crops of cones until about 35 years of age.

The heaviest seed years are from 5 to 7 years apart. Tests indicate that from 10 to

20 per cent of fresh white pine seed will not germinate. Seedlings grow very slowly

but after that stage is past the growth is rapid for 50 to 60 years. The most rapid

rate of growth occurs when the tree is from 30 to 40 years of age.

Tables are given showing the contents in cords of white pine trees of different

diameters. A map is included which indicates where forests of various types of

white pine in New England are found. Counts of seedlings 2 to 8 years old in typical

white pine areas averaged 2,113 trees of all species per acre. Of these 80 per cent

were white pine and 20 per cent birch and less valuable species. In regions of New
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England where natural replacement cannot be secured for lack of Beed trees the

planting of white pine is advised. A number of tables showing the composition of

white pine stands ai differenl periods of maturity are given. Pruning in young
white pine forests is thought expensive and inadvisable.

In lumbering, it is recommended thai 3 to I short-boiled and wind-firm seed

trees be lefl per acre to insure the replacement of pine. The profits in second-growth

white pine are shown to be as high as 11 percent where the land is valued at n<»t

over v
1 per acre, the annual outlay not over L2cts. per acre, and the stumpage price

of w 1 nol less than $5 per cord. The highest rate of interest is secured if the

in- rut when from 35 to 45 ycai'sui' age.

Loblolly pine in eastern Texas with special reference to the production of

cross-ties, U. Zon [U. S. Dept. Agr.
}

Forest Serv. Bui. 64, pp. 58, pis. 4, fig

The author made a study of the occurrence, manner of growth lifferenl soils and

in different mixtures, and of the uses of loblolly pine in eastern Texas.

Tables are given showing the composition of loblolly pine forests 35 to 10 years

old on wet prairie, forests 24 and 60 years old on fairly well-drained lighl -oil-.

mixed pine and hard wood forest 150 years old on poorly-drained soil, and 30 to 40

years old on well-drained fertile soil, and forests L0 to 29 years old on old fields.

Normally this tree grows to a height of 90 to 1 1 tut. and has a diameter of 2 to 2.5 ft.

It matures at 70 to 80 years of age. Its best growth is found on a deep, fairly loose

Bandy or light loamy moist soil. It is intolerant of shade during middle ami later

life. It begins seed production when about 30 years of age. Tables are given show-

ing tin' rate of height and diameter gro\i th of tin- tree on different soils and in differ-

ent mixtures.

About 300,000,000 ft. of loblolly pine lumber is annually turned out by the mills

of Texas. The lumber is usually sold under tin- name of Bhort-leaf pine Tin- large

proportion of sapwood which loblolly pine usually contain- makes it desirable to

kiln dry it immediately after it is sawed to avoid the attack of a fungus which stains

it blue. The untreated timber readily rots in exposed situation.-, hut when treated

with preservatives outlives either the short-leaf or long-leaf pine.

The volume yield of loblolly pineal different stages of growth i- tabulated. By

present methods of cutting pole ties, the author shows that from .">4 to 71 per cenl of

the timber goes into slabs and excessive dimensions and is thus wasted. Tie cutters

prefer trees lo to l.">in. in diameter or between 30 and 50 years of age. The author

shows that this is the period of most rapid growth of the trees and from the stand-

point of profits and economy only trees L5 to 17 in. through should he used. About
so per cent of the loblolly pine now standing in Texas is of tie size. In discussing a

loblolly pine forest as an investment, the author -hows a probable return of about 5

per cent on a 40-year investment.

Cultivation and commercial fertilizers for stunted pine stands of the Wiir-

temberg- Black Forest, 1-'. Hofm w\ I Allg. Forst u. Jagd Ztg., 81 i 1905), Sept., pp.

991 807, dgm. 1 ).
—In a pine foresl 20 to 25 year.- of age which had made very poor

irrow th because of ] r soil, extensive development of weed- and grass, etc.. an exper-

iment was made to determine the value of cultivation.

Thomas slag, am nia, superphosphate, and kainit were also used experimentally

on young plantations of pine and spruce. The experiments were begun in L900 and the

results secured up to i.904 are discussed. Cultivation alone proved sufficient to thor-

oughly rejuvenate and start into good growth the older forest of pine. Among the

fertilizers teste I Thomas slag proved especially effective. General suggestions based

on the author's observations are given for forestry practices on
i

r soils.

Spruce seed sown broadcast, L Knechtel [Forestry and Irrig., 11 90 . No.

//, pp. 430, .'/.'• 1 • -11 has hc.-n commonly observed that evergreen trees spring up

readily in poplar groves. The belief has become prevalent, therefore, that spruce

finds in such places good condition- for reproduction.



In order to test this matter about a bushel of native spruce seed was sown in 1903

in such a grove. The poplars ranged in diameter from 4 to 10 in. The seed was scat-

tered on fallen leaves, decaying wood, and on all spots where the mineral soil was

exposed. About 8 qt. of seed was used per acre. An examination of the area in

July, 1904, showed that where mineral soil had been exposed and on rotten wood

the little trees were doing well and in many places 4 or 5 trees were found per

square foot. Where the leaves were thick, however, the trees were scarce.

It is believed that over the whole ground they were sufficiently numerous to make
a satisfactory evergreen forest if they all continue to grow. A further examination

in August, 1905, showed that the trees were still alive and about as numerous as the

preceding* year.

The influence of different degrees of thinning- on the stem form of spruce,

M. Kunze (Tharand. Forstl. Jahrb., 55 (1905), No. 2, pp. 138-150).—Diameter meas-

urements of the boles of 228 trees selected from a section of a forest which had been

(a) lightly thinned and (b) medium thinned, and of 187 trees selected from a section

(c) strongly thinned, are given in an extended series of tables. The trees were about

83 years old at the time of the measurements and many in the strongly thinned

section had been broken by a storm. The measurements are given without con-

clusions.

The maple sugar industry, W. F. Fox and W. F. Hubbard (U. S. Dept. Agr.,

Bur. Forestry Bui. 59, pp. 1-45, pis. 8, figs. 10).—The history of the maple sugar

industry is briefly outlined and data given on its present status.

It appears that about seven-eighths of the maple product sold to-day is spurious.

Since 1850 there has been a gradual decrease both in quantity of sugar and in the

sugar-producing area of the country. The various sugar maple trees are briefly

described and suggestions given regarding the improvement of mature dense maple

groves for sugar-making purposes, and of open groves, dense young groves, and

thickets. An ordinary mature thrifty maple will produce about 12 gal. of sap or 3

lbs. of sugar per season. The sap is stated to contain on an average about 3 per cent

of sugar.

Directions are given for the manufacture of sugar and sirup, including the tapping

of the trees, gathering of the sap and its evaporation, with the estimated cost of the

various operations. A grove in which the ground is well shaded and which each

season carries a heavy carpet of leaves is thought best for sugar crops, since the trees

are less exposed to undesirable extremes of temperature during the sap season.

GerminatingPararubber seeds [Agr. News [Barbados'], 4 (1905) , No. 90,p. 293).—
Platforms were erected about 4 ft. from the ground and over these old sacking was

stretched. They were then covered over with a little powdered charcoal and the seeds

placed on this and covered with more sacking and the whole kept damp by occa-

sional watering. As the seeds sprouted they were removed and potted. Seventy-

five per cent of a case of seeds received from Peradeniya germinated after this treat-

ment, notwithstanding they had been delayed over 3 weeks in transit.

The cultivation and preparation of Para rubber, W. H. Johnson (London:

Crosby Lockwood & Son, 1904, pp. XII-\-99, pis. 5, fig. 1)

.

—Directions are given for

the culture of Para rubber, including methods of tapping, preparation of rubber from

the latex, yield of Para rubber from cultivated trees in Ceylon, Malay Peninsula, and

the Gold Coast, and the commercial value of the oil in hevia seeds.

The rubber industry in Peru, J. M. von Hassel (La ihdustria gomera en el

Peru. Lima: Opinion National, 1905, pp. 29, figs. 4).—This is a popular pamphlet on

the rubber industry in Peru, with notes on the species grown, distribution, clima-

tology of different sections, cultural methods, and the future of the industry.

Report on rubber in the Gold Coast, W. H. Johnson
(
Gold Coast, W. Africa:

Dept. Agr., 1905, pp. 15).—Statistics are given of the rubber production of the Gold
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Coast for the years 1880 to 1 903, inclusive, and of the results of experiments in grow-

ing exotic rubbers.

The quantity of rubber exported from the Gold Coast has decreased from the maxi-

mum production in L898 of 5,984,984 lbs. to 2,258,981 lbs. in L903. A number of

species of foreign rubbers have been grow n in the botanic gardens of Aburi. Of these,

Heoea bragiliensis has given the best results, considerably surpassing in yield and

quality of rubber the native Funtumia elastica.

The experiments indicate thai trees of /•'. elastica should nol be tapped before thej

are 9 years old. Trees of H.brasiliensis, 10 years old, yielded on an average l lb. \ oz.

per tree, while the largest yield from trees of F. elastica, 7 to 9 years old, was I oz.

Not only does //. brasUiensis grow faster than /•'. elastica and yield a larger amounl
of rubber of better quality, but it is also freer from insect pests and fungus attacks.

Investigations of kickxia caoutchouc from Cameroons (Tropenpflanzer, 9

(1905), No. 10, />. 590). Analysis of the caoutchouc from this plant showed 3.5 per

cent water, s 7 2 percent best quality caoutchouc, 0.5 percent
| rquality caoutchouc;

7. 1 per cent caoutchouc resin, and L. 7 sand, etc.

Hand book of timber preservation, S. M. Rqwe I Chicago: Pettibone, Sawteli <v

Co., 1904, souvenir ed., rev., PP-
'"- : IV, pU. ?0,figs. 58). -The methods, appliances,

ami materials used for preserving timber on a large scale are discussed at length

for various woods, many illustrations being given of the appliances used in preparing

the material and applying the preservatives.

A new impregnation treatment for wood, <J. Jane a (Centbl. Gesam. Forstw.,

81 (1905), No. tO, pp. 897-401).—The Etuping system of timber preservation is

described.

In the case of railroad ties, the ties are first submitted to a pressure of 5 atmos-

pheres. While still under this pressure they are immersed in coal tar oil and the

pressure gradually raised according to the character of the timber to a maximum of

15 atmospheres. The oil is then drawn off and the release of pressure facilitates the

driving out of much of the oil that entered the wood.

It is claimed that where 36 kg. were formerly necessary for impregnating a sleeper

having 0.11 CU. meter content hut 5.5 kg. are required by the Etliping system. It is

estimated that the German railroads use annually about 200,000 tons of coal tar oil

as a preservative for railroad ties, and that under the Ettiping system but 30,000 tons

will be required.

Turning- sawmill waste into water-white turpentine (Fla. Twnes-Union, 1905,

Oct. 97, p. 6).—A description isgivenof a successful commercial plant for extract-

ing water-white turpentine from sawdust by means of retorts into which steam is

injected. It is claimed that from 5 to L5 gal. of water-white turpentine can be

obtained by this process in less than an hour from l' tons of sawdust.

DISEASES OF PLANTS.

Fungus diseases in India in 1903, E. .1. Butleb (Ztschr. Pfianzenkrank., 15

(190.5), No. i, />/>. ;; f8).—A condensed account is given of the parasitic fungi

observed on a number of economic plants in India during L903. These are grouped

according to host plants into diseases of cereals and fodder plants, vegetables, sugar

cane, tea and coffee, palm-, forest trees, etc.

Among the principal diseases of cereal.- the author note- the occurrence of a num-
ber of species of rusts and smuts, and for the prevention of the latter he suggests

soaking the seed preliminary to Bowing in a \ per cent solution of copper sulphate.

A wilt disease of pigeon pea, due to the fungus Neocosmospora vasinfecta, is reported

as quite common wherever this plant is cultivated. The esrly and late blight of

potatoes are prevalent, and a disease ol eggplants, due to an undetermined species of

Oolletotrichum, is reported,



Among the diseases of sugar cane the most serious is said to be due to Colletotri-

clitnn falcatum, which causes the red rot. The smut (Ustilago sacchari) and the

brown spot of the leaves due to Cercospora longipes are reported as having been

observed, but so far Trie)kosphzcria sacchari and Thielaviopsis ethacethicus have not been

reported.

A number of serious pests of the tea and coffee plants are reported, among them

the alga (Cepfialeuros virescens), the gray blight of tea (Pestalozzia guepini) , Cercospora

these, thread blight (Ctilbum nanum), a root disease due to Diplodia sp., and the rust

(Hemih ia vastatrix ). •

Among the diseases of forest trees the spike disease of sandalwood, which is said

to resemble the peach yellows of this country, is briefly described, and notes are

given on a number of other species of considerable importance.

Some investigations of plant diseases (Rpt. Expt. Farms. Cent. Pror. [India'],

1903-4, p. 17).—Notes are given on a number of diseases, among them the smut of

cereals, for the prevention of which the author recommends immersing the seed in a

solution of copper sulphate for 5 minutes as a most satisfactory treatment for use in

India. A disease of pigeon pea (Cajanus indicus) is briefly described, the disease

being some form of wilt. It is thought probable that the disease is due to some soil

fungus. Wheat rusts are briefly commented upon and a report given of a test of 115

varieties for rust resistance.

Frost blisters and their origin, F. Xoack (Ztsclir. Pfianzenkranh., 15 (1905),

No. 1, pp. 29-43)

.

—The blisters noticed on the leaves of a number of plants are

described and explanations offered as to their origin. The first noticed wrere on the

leaves of alfalfa after a period of low temperature when the thermometer registered

—3° C. The action of freezing in withdrawing the water from the cells into the

intercellular spaces, where ice masses are formed, is described, and it is thought

probable that the elasticity of the underlying parenchyma resulted in its separation

from the epidermis. The intrinsic differences in plants in regard to injury by frost

are discussed, and the localization of injury, influence of structure, etc., are com-

mented upon.

Internal infection of the wheat grain by rust, H. L. Bolley and F. J.

Pkitchard (Science, n. ser., 22 (1905), No. 559, pp. 343, 344)-—It has been generally

assumed that rusts of cereals grow only in the leaves and stems, but recent observa-

tions at the North Dakota Station have convinced the authors of the probability that

rust of wheat may sometimes persist perennially. Field experiments have indicated

that the rust either attacks wheat from the soil in some form, or it may in some man-
ner be communicated through the seed. This latter hypothesis suggests the myco-
plasiii theory of Ericksson, but the authors think they have a more rational explana-

tion than that offered by Professor Ericksson.

Observations made on numerous samples of wheat harvested from, the badly rusted

crop of 1904 allow the authors to make the statement that wheat grains from badly

rusted plants are very often and in some strains are quite uniformly internally affected

by wheat rust filaments to such an extent that both summer and winter spores are

produced beneath the bran layer of the grain. In some samples of rust-infected

wheat as high as 30 per cent of all grains examined were infected with the stem rust

(Puccinia graminis), and spore beds bearing both uredospores and teleutospores were

found located beneath the bran layer of the grain, usually about the embryo wheat
plant. These spots bearing the spores are most commonly located immediately at

the germ end, causing a blackened or blighted appearance, but are often found on

other portions of the berry, especially along the margin of the grooves. Grains thus

affected were found to germinate as freely as other wheat grains.

The observations thus far made have not definitely shown that wheat rust attacks

may come in this direct manner from the seed, but if later experiments confirm this
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possible mode of propagation the necessity for proper seed selection and grading in

farm practice will become very evident.

Symbiosis in Lolium, A. Nestler (SUzber. A'. Akad. Wis*. [ Vienna], Math. Naturw.

A'/., 118 i 1904), No. 8 9, pp. 529-546, pi. 1; abs. in Bot. Centbl, 98 1 1905), No. 18,pp.

461, 452).—A brief review of literature relating to the fungus occurring in Lolium

temulentum, L. perenne, and other species is given, after which the author describes

investigations with the two above-namea species, experiments on the pure cultures

of the fungus from the darnel, and a peculiar malformation thai is possibly due to the

fungus.

The fungus is said to be found only in the stems during the growing season and

never in the leaves or roots, and there seems to be a true symbiosis be1 ween the hosl

and the parasite. The author could uol find any evidence to show thai the grain of

the infested plants was any better developed than those free from the fungus. A

greater proportion of seeds of L. temulentum is affected by the fungus than of /..

i>,
r, nm . only 28 per cent of the latter being found t<> contain tin- fungus hyphse. It

is thought that the symbiosis between the fungus and the perennial rye grass is qoI

as yet s<> well established a- i- the case With the darnel.

A description is given of a curious growth in many seedlings of darnel. The grow-

ing stein seems in sonic way to he caught in the leaf sheath, causing it to form a loop,

which finally bursts through and resumes its uprighl growth. Thai this is wholly

due to the presence of the fungus is questioned.

A contribution to the biology of ergots, R. Stages ( ( 'entbl. Bald, [etc], 2. .1/-/.,

14 [i:io:>\, X<>. j, j, t
,. 25-82).— In a previous publication

I
I-'.. S. R., !»'•. p. 985) atten-

tion w as called to inoculation experiments with various species of Claviceps. in which

biological races were shown for the fungus. The identity of several species which

had been hitherto considered distinct was pointed out, hut the identity of species

occurring on Brachypodium sylvaticum and on Milium effusum was not fully determined.

In the present paper the same species of Claviceps is said to infest each of the above

species of grass, as was shown by numerous inoculation experiments, and the author

believes that this species is probably a biological form of the ergot occurring on rye.

It is believed probable that in nature this species is able to infest through its bio-

logical forms both of the species of grass enumerated above. There seems to he a

kind of hetercacism between the different forms. On Milium the ergot torn is conidia

and very rarely normal sclerotia, while upon Brachypodium it forms conidia and

well-developed sclerotia.

Black scab of potatoes, J. W. Eastham (Year Book Col. Agr. and Efort. Holmes

Chapel, 1904,pp. 11-18, pi. t).—A description is given of the black scab of potatoes,

due to Chrysophlyctia endobiotica. This disease was first noticed and described on

potatoes grown in Hungary in 1896, and was first recorded in Great Britain in 1900.

Since that time it has spread to various parts of Great Britain, in some cases causing

considerable loss.

The disease must not he confounded with the true BCab, w hidi forms rusty patches

caused by a corky thickening of the epidermis of the potato. In the black scat* the

potato put- out various excrescences, which are of irregular growth, wrinkled, and

wartlike. Not only the tubers, hut the underground stems and the l>ase< of the

stems above ground are subject to attack by this fungus.

Investigations have shown that the fungus is capable of withstanding the action of

lime, fn.st. etc., when in a resting stage, and that it- attacks are mofll severe on light

dry soils.

A> preventive treatment, the author suggests the destruction of all diseased pota-

to,- by burning, or feeding them after being thoroughly cooked. Winter plowing

or the use of lime in autumn or winter seems to be without effect, although the

application of lime in May has apparently some influence in retarding the disease.



The thorough use of sulphur on and about the seed potatoes is also suggested as a

means of partial control.

It is stated that the investigations indicate the possibility of the fungus remaining

in the soil for more than 6 years.

Methods of spraying- cucumbers and melons, W. A. Orton and W. D. Gar-

bison (South Carolina Sta. Bui. 116, pp. 36, ph. 4, figs. 2) —This bulletin gives an

account of experiments carried on in cooperation between the South Carolina Station

and the Bureau of Plant Industry of this Department.

In 1903 a severe epidemic of cucumber powdery mildew prevailed in the vicinity

of Charleston, S. C, and in the fall of that year and the spring of 1904 and of 1905

experiments were conducted for its control. The authors describe the experiments

in detail, and the practical conclusions as well as descriptions of the fungi are given,

which are identical with those in Farmers' Bulletin No. 231 of this Department

(E. S. K., 17, p. 672).

The inspection and disinfection of cane cuttings, N. A. Cobb {Hawaiian Sugar

Planters' Sta., Div. Path, and Physiol. Bui. 1, 2. ed., pp. 35 + VI, pis. 8).—The pur-

pose of this bulletin is to call attention to the fungus diseases of cane that gain entrance

through the cuttings, and to offer suggestions for their prevention. The author rec-

ommends selection of growing cane, inspection at time of harvesting, rejection of all

diseased or suspected canes, care in making the cuttings, and treatment with fungi-

cides, particularly with Bordeaux mixture. Several plans for treating cane in large

quantities are described.

Preliminary notes on root disease of sugar cane in Hawaii, L. Lbwton-

Braix (Hawaiian Sugar Planters' Sta., Die. Path. andPhysiol. Bui. 2, pp. 39, figs. 12).—

The author describes a number of diseases of sugar cane, the most important of which

is the root disease. This disease, which is of fungus origin, has caused the abandon-

ment of the cultivation of Lahaina and Rose Bamboo canes in certain localities.

The first symptoms of the disease are observed in the appearance of the plants,

which seem to be suffering as from drought. The leaves stand upright, are rolled

together, turn yellow, and gradually become dry. The lower leaf sheaths become

matted together about the base of the stem, and a white fungus mycelium is found

among them.

In Hawaii the root disease is also said to affect germination. The fungus (Maras-

m ins sacchari) is essentially a soil fungus and is able to live as a saprophyte on dead

organic matter in the soil, especially about the base of the cane stools.

The treatment recommended is the planting of resistant varieties, cultivation and

liming the soil, destruction of diseased material, and when severe the abandonment

of cane cultivation for a time. Ratooning is not considered advisable where the

disease is prevalent.

The third report on gumming of the sugar cane, X. A. Cobb (Hawaiian

Sugar Planters' Sta., Div. Path, and Physiol. Bui. 3, pp. 46, figs. 12).—In continuation

of the publications of the author while in Australia, notes are given on the gumming
of sugar cane, which is of 'bacterial origin.

The author reviews some of the previous publications regarding this disease and

describes recent investigations as to its origin, spread, etc. In conclusion he states

that the disease, which is a very distinct one, was first discovered in Australia and is

due to Bacterium vascularum. While the course of the disease is somewhat slow, it

often destroys plants and may cause serious losses to the sugar industry. The dis-

ease may be recognized by the appearance of a yellowish gum or slime on the ends

of freshly cut stalks. This first appears at the ends of the fibers, but finally runs

together into large drops.

The disease is particularly connected with the vascular bundles, but may extend

into the parenchymatous tissue, especially at the base of the arrow, where it causes a
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kind of top rot characterized by the presence of much slime in cavities near the top

of the stalk. Different varieties of cane vary in their susceptibility to disease, some
being practically immune. It is said to be of easy control through the selection of

sound cuttings and the use of resistanl varieties. Attention is called to the Liability

of its transfer from one country to anoth.-r through the medium of slightly diseased

cuttings.

The red string of the sugar cane, R. <i. Smith
| Proc. Linn. Soc. X. S. Wales, 29

{1904)1 pt. 8, pp. 449-459, phi .>').—The presence of red-colored fibrovascular bundles
in sugar cane is said to be not at all uncommon, the phenomenon appearing to accom-
pany several diseases of the cane, as well as in some instances occurring in canes thai

are apparently healthy.

Tlie author gives a description of a form investigated, to which the name red string

is given. This was observed in canes otherwise health} . as well as in plant- affected

with gummosis. Portions showing the red coloration were cu1 oul of cane and
transferred to culture media, from which the author obtained a mold and several

species of bacteria. The mold was found under certain conditions to produce the

reddish color, but did not produce any slime, while the bacteria produced the char-
acteristic slime. Of the 3 species of bacteria isolated only one was found capable of

producing the crimson red gum in the vessels of the cane. This organism was
studied and is described under the name Bacillus pscudarahiinis, n. sp.

The red mold was also studied and is described at some length. The author was
unable to associate it with any hitherto described species, but from his characteriza-

tion he thinks it will be possible for other investigators to recognize it.

The crown-gall and hairy-root diseases of the apple tree, <i. <.. Bedgcock
( U. S. Dept. Agr., Bar. Plant Indus. Bui. 90, pt. 2, pp. 7, ph. S).—A preliminary report
is given of investigations on the crown-gall and hairy-root diseases of the apple tree,

for the purpose of calling the attention of apple growers to the different diseases and
to interest them in the collection of data regarding the predisposition of varieties to

these diseases.

The author's investigations have resulted in separating what was previously called

the apple crown gall into two diseases. The disease now designated as crown gall is

a callous-like gall growth following wounds on some portion of the root system of the

tree and which rarely occurs above the ground on parts of the trunk or limbs.

The malady now called hairy-root disease is evidently the same as the one first

named in New York State Station Bulletin 191 (E. S. R., 13, p. 148) and is charac-

terized both in seedlings and in grafted or budded trees 1>\ a stunted root system,

accompanied with an excessive production of small fibrous roots, often originating in

clusters from the main or tap root. Galls often occur in connection with the hairy

root, but these are the results of wounds rather than a form of the disease.

The apple crown gall is of two types. In one a hard callus is formed on grafted

trees at the union of the root and scion, or at any other point of the root system

where wounds occur, and the results of extensive inoculation with this type have

failed to prove that this disease is of a contagious nature. The second type is a soft

form more common on seedlings, occurring rarely on grafted trees. These softer

galls resemble those of the raspberry and peach, in that they are soft and often rot

off, but it is not certain that they are replaced the following year by a new gro* th.

nor is there any proof that they are of a contagious nature.

Nurserymen are advised to give careful attention to the selection of seedlings for

grafting and budding, rejecting all that show tufted or hairy roots, as these will

develop into hairy-rooted trees with a very deficient root system. So far as tin-

investigations go, this disease is not contagious. It is hoped that in the near future

practical means for reducing the percentage of trees affected with these diseases will

be known.
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A new apple rot, B. 0. Longyear ( Colorado Sta. Bui. 105, pp. 12, pis. 4).—There

has been recently observed in Colorado a widely distributed decay of apples and

pears which seems to be due to an undescribed species of Alternaria. The fungus

was first reported at the station in 1902, when it was recognized by W. Paddock,

and some inoculation experiments were made in 1904.

So far as studied, the fungus attacks only the fruit of the apple, its most common
point of attack being the blossom end. The affected fruits show dark purplish brown,

slightly sunken areas at the base of the sepals. This area may remain small and

scarcely noticeable for a long time, but when the fruit is placed in storage it is apt to

increase in extent until the fruit is entirely decayed. In some cases, although not

usually, the blossom end of the apple is cracked open and the adjoining tissue is

more or less discolored.

The rotting caused by the fungus is not so rapid as that caused by many of the soft

rot fungi, and it seems probable that fruit affected by the Alternaria in many cases

succumbs to some of the more rapidly acting rots which seem to follow it.

In many cases there is no noticeable evidence of the presence of the fungus until

the apple is cut through, when the core cavity is found to be blackened or discolored.

In the majority of such cases the parchment-like lining of the seed cavity is the only

part to show the discoloration. This appears brownish or blackened and the seeds

are usually covered with a dark colored growth of the mycelium. The invasion of

Xhv core by the fungus appears to be most common among certain varieties, the

Winesap being especially subject to this form of attack. The reason for this is found

in the peculiar structural character of the fruit. Varieties having deep calyx tubes

seem to be more subject to this form of attack.

In the case of the pear the fungus has been found on fruit, leaves, and young

sprouts. The fruit is liable to be attacked at almost any point. On the leaves the

fungus produces brown spots of considerable size.

The microscopic characters of the fungus are described at considerable length, and,

although not extensively investigated, it appears from infections that the fungus

gains entrance to the fruit through the withered stamens and stigmas which remain

at the blossom end of the fruit. The principal source of infection in the spring

appears to be diseased fruits, which remain in the orchard, either lying on the ground

or sometimes clinging to the fruit spurs. The fungus also hibernates on the twigs

and fruit spurs, as was observed during the past season. Wounds in the fruit caused

by the larva? of the codling moth frequently give entrance to the Alternaria.

Numerous cultures have been made of the fungus, and inoculation from these

resulted in the formation of decayed areas in 2 or 3 days. The only fruit besides the

pear and apple which was inoculated with the fungus was the tomato, but in this

case it made no progress.

As previously noted, some varieties of apple are more subject to disease than others,

and among the pears the Keiffer is the only one which has shown liability to attack.

Xo attempt has been made to estimate the amount of injury due to this new rot,

but it is not believed to be very destructive as compared with some of the fruit rots

which attack the apple and pear in more humid regions.

In the absence of experimental work for the control of the Alternaria rot the

author suggests clean culture, the use of fungicides, and the rejection of those varie-

ties which are particularly susceptible to the attacks of the fungus.

California vine or Anaheim disease—its cause and nature, H. Hoops {How
to make grape culture profitable in California. Wrights, Cal.: Author, 1904, pp. 3-8).—
The author has been making a special study of the California vine disease and claims

that its prime cause is the great change in the moisture content of soils from wet in

the spring to dry during the latter part of the summer.
If the soils were always wet or always dry there would be no disease. In order to

prove this claim the author irrigated vines of susceptible varieties during the early
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part of June by soaking the ground thoroughly, after which the water was shul off

and the ground became exceedingly dry. Some of the vines showed the attack of

disease the first summer, while others did not show it until the second. All vino in

the same vineyard thai were nol irrigated remained healthy.

The author discusses the resistance of varieties to this disease, and suggests com-
bating it by the use of resistant stocks.

Black rot and its treatment, A. Prunet
i Prog. Agr. et Vit.

I Ed. I' Est I, ?6\ 1905 I,

No. 17, pp. 509 518). It is claimed thai l»\ destroying all dried grapes thai remain
on the vines in the fall and careful attention to the periods when the black-ro1 fungus

appears, it will not be necessary to extensively spray vineyards *-\<-r\ season. It

these suggestions are rigorously followed over Large areas, the author believes that

black rot ami the destruction it causes could he almost wholly eliminated.

Treatment of mildew, L. Degbully {Prog. Agr. <t Vit. {Ed. I'Est), 26 1905 ,

No. 17, pp. 505-607).—Formulas are given lor the preparation of basic ami neutral

solutions of Bordeaux mixture and Burgundy mixture, with suggestions for the use

of these fungicides in dry and wet regions where mildew alone is to !»<• expected or

where black rot also occurs.

The proper application of copper fungicides, L. Degbully {Prog. Agr. et. Vit.

i Ed. /'AW i. 26 I 1905 I, No. 16, pp. 477, 478).— For combating black rot of grapes the

author strongly recommends the use of dilute solutions of copper. It is said that 10

hectoliters of Bordeaux mixture containing 1 per cent of copper gives better results

than 5 hectoliters of a 2 per cen1 solution.

ECONOMIC ZOOLOGY ENTOMOLOGY.

The destruction of birds. by the elements, 1903-4, E. II. Fobbush {Agr. of

Mass., 1908, pp. 457-508, pi. l,figs. 3).—During 1903, the spring, especially the month
of May, was drier than had been reported for Massachusetts for the previous 30 years.

This led to a scarcity of water and insects and was followed by extensive forest and
grass tires. The month of June following showed an unusual rainfall and cold

weather, while the winter of 1903-4 was one of unusual severity. The drought and
forest fires of spring combined with the heavy rains ami floods of June and the

severe weather of winter destroyed the food and the eggs and nests of various spe-

cies of birds and the adult birds themselves in large numbers.
Detailed notes are given from reports received from correspondents regarding the

effects of these severe climatic conditions in destroying birds. Suggestions are made
regarding nesting boxes and other means of protecting birds.

The quail, the best insect and weed exterminator, E. Harris ( Toronto: II".

Briggs, 1905, pp. 11).—The habits and food of the quail are discussed in considerable

detail with especial reference to the value of this bird in destroying injurious insects

and weed seeds.

Fruit-eating birds, C. Fbench, Jr. {Jour. Dept. Agr. Victoria,3 {1905), No. 5, pp.

364-370).—Notes are given on the distribution, breeding season, and feeding habits

of a considerable number of birds which feed upon fruit in New South Wales.

Report of committee on gypsy moth, insects, and birds, A. Pratt et al.

{Agr. of Mass., mo.:. />/>. 220-885, pi. I).—During 1903 climatic conditions were
unfavorable to the spread of insects. Numerous complaints were made, however, on
the injuries due to gypsy moth. The moth was found presenl in large numbers in

Medford, Maiden, and Melrose, since the pest ..cents abundantly along railroads

and about depots, it is suggested that railroad transportation may ultimately be

responsible for distributing the insect very widely.

Some miscellaneous results of the work of the Bureau of Entomology,
VIII {U. S. Dept. Agr., Bur. Eat. /.'"/. 54, pp. 99, pis. '/. figs. 20).— Tht sugar cane

beetle, E. S. G. Titus (pp. 7-18).

—

Ligyrus rugiceps injure- cane before the tips appear



above ground and about 1 to 2 in. above the base of the stalks. Corn is similarly

attacked. The life history of the pest is outlined and notes are given on its enemies.

In preventing injury infested fields should not be planted until spring, rubbish

should be cleared up, and corn should not follow cane. The pest may be reduced

by hand picking.

Report on a Mexican cotton pest, the
" conchuela," A. W. Morrill (pp. 18-34).

—

Pento>

toma ligata was studied in Durango, Mexico. A technical description of the pest is

given, with notes on the food plants. Adults feed on the bolls, stem, and leaves.

The number of eggs ranges from 20 to 40 and the period of incubation is about 8

days. The bugs may be hand picked or brushed into pans containing oil.

The sugar-beet crown borer, E. S. G. Titus (pp. 34-40).

—

Hulstea iindulatella was

found injuring sugar beets in Washington, Oregon, and California. Tne larvse tun-

nel from the base of the leaves down through the root. Tne insect is descrioed and

notes are given on its distribution. The pest may be partly controlled, by thorough

cultivation of the soil about the time when the larvae are mature.

The dock false-worm, F. H. Chittenden
, and E. S.'G. Titus (pp. 40-43).

—

Taxonus

nigrisoma feeds on dock and sugar beets. The pest may best be controlled by eradi-

cating dock and knotweed in the vicinity of beet fields.

The pepper weevil, C. M. Walker (pp. 43-48).

—

Anthonomus seneotmctus is reported

as injuring sweet peppers in Texas since 1903. The peppers become infested imme-
diately after the blossoms fall. The life history of the pest is outlined in considera-

ble detail and notes are given on its feeding habits. Arsenicals are probably of little

use against this insect. All infested peppers should be gathered and destroyed.

Cold storage for cowpeas, J. IT'. T. Duvel (pp. 49-54).—Experiments in combating

weevils in cowpeas showed that cowpeas may be kept free from weevils by maintain-

ing them at a temperature of 32-34°. This process does not injure the seed and may
be applied for 15 to 25 cts. per bushel per season. The storage room should be

kept dry.

The larger canna leaf-roller, F. H. Chittenden (pp. 54-58).

—

Calpodes ethlius attacks

canna in South Carolina and Alabama. The pest is described, with notes on its life

history and distribution. It may be readily controlled by hand picking from infested

leaves.

Grasshopper conditions in Nebraska, northeastern Colorado, Wyoming, Montana, and

western Kansas during the summer of 1904, L. Bruner (pp. 60-64).—A brief account is

given of injuries due to various species of grasshoppers, including Melanoplus differ-

entialis, M. bivittatus, M. atlanis, Camnula pellucida, etc.

The bulletin also includes short articles on Galerucella nymphseae, Colorado potato

beetle in Great Britain, hydrocyanic-acid gas for cigarette beetle, Fuller's rose beetle,

Castnia licus in sugar cane, Rhizobius lophanthee, mosquitoes, Anticarsia gemmatilis,

cabbage worm, Monocesta coryli, plunfgouger, Epilachna borealis, hydrocyanic-acid gas

for bed bug, red spider on cotton, etc.

Thirty-fifth, annual report of the Entomological Society of Ontario, 1904
{Ann. Rpt. Ent. Soc. Ontario, 35 (1904), pp. 112, pis. 2, figs. 61).—At the forty-first

annual meeting of the society held at London, Ontario, October 26 and 27, 1904, a

number of papers were read and reports submitted, some of which are of sufficient

economic importance to be briefly noted in this connection.

Brief reports were made on the insects of the year in different districts of Ontario,

attention being called to some of the more conspicuous insect injuries noted during

the year. Reports were also received from the various branch societies. Insects

and weeds in the Northwest Territory were discussed by T. X. Willing. Box elder

was greatly damaged by the larvae of Hibernia tiliaria and quaking aspen by Clisio-

eampa fragilis. The beet webworm was also observed in considerable abundance.
W. Lochhead discussed a number of insect problems. During the season plum

and apple curculios were abundant and Phoxopteris nubeculana caused considerable
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damage to apples. Notes are also given on various garden insects; borers on the

hollyhock, Aquilegia, and dahlia; Bpring-tails in primroses; household pests, bot

(lies, ami other injurious insect-. The author made a test of two formulas of lime-

sulphur wash, the first containing 25 lbs. lime, 20 lbs. sulphur, and 1-j lbs. >al soda

per barrel of water, and the second < tabling :;<> lbs. lime, 15 lbs. sulphur, and 5

lhs. caustic soda per barrel of water. After careful application of these two forms of

wash it was found thai excellent results were obtained with both and that little

difference could be Been in their effectiveness. Attention is also called to the recenl

progress in entomological study including the importation of parasitic and predace-

ous enemies, the development of effective insecticides, study of malaria, etc.

The distribution of insects in the Great Basin was discussed by H. F. Wickham,
and insects injurious to orchard crops in l'.'<)4 were considered by .). Fletcher.

The latter called attention to the comparative scarcity of the pea weevil, the

attacks of asparagus hectics, cahbage aphis, cutworms, beet-leaf miner, cabbage

worms carrot fly, San Jose* scale, New York plum scale, squash bug, and insectE

house plants. The same author briefly reviewed some of the entomological work of

.004.

The report of the society also contains a list of insects captured during the year;

notes on basswood insects by A. Gibson, and on the columbine borer i /'<i/><ii/» ma

purpurifasda) oy A. Gibson; a list of insects collected at night by J. D. Evans; spin-

ning method.- o! the polyphemus moth by J. W. Cockle; insect names by J. B.

Williams, notes >m ttie insects of 1904 by C. Stevenson; insects affecting the oak and

food nabits of certain hymenoptera by T. W. Fyles; an elementary study of insects

hy W. Lochhead, and the pear-tree psylla by G. E. Fisher.

Leaf hoppers and their natural enemies, R. C. L. Perkins
I
Hawaiian Sugar

l>h,nt, /•.<' Sla Div. Ent. Bui. /, pts. ',, pp. 159-181, pis. 3; 6, j)p- 187-205, pis. 3; 7, j>j>.

205-288, pis. ./'; 8, />/> 239-267, pis. .?).—Earwigs occasionally do damage to garden

plants, Imps, etc. Some of these are also insectivorous. Among the eighl species

of earwigs in Hawaii five have been observed in cane fields and two seem to he of

Borne importance in destroying leaf hoppers. These species are Chelisoches ///"/''"and

Anisolabis annulipes. These are described in all their stages. Notes are also given

on Chrysopa microphya, Baccha siphaniicida, and B. monobia. The last two species

belong to the family Syrphida- and are described as new.

The family Mymaridse contains a number of parasitic insects which live upon vari-

ous orders of insects. One of the most important species as a parasite of leal hoppers

is Paranagrus optabilis. Various other new species of this family are described, and

not.- and descriptions are also presented of new species of Proctotrupoidea.

Mention is made of a number of enemies of leaf hoppers found among Orthopnea.

Coleoptera, and Ilemiptera. The most important predaeeous insect discussed is the

grasshopper Xiphidium varipenne, which is described as a new species. This species

is largely insectivorous and feeds during all its stages on various insects. The young

grasshoppers were observed catching and eating nymphs of the leaf hoppers. An

examination of the stomach contents of these grasshoppers showed that i'I percent

of them contained insect remains. Notes are also given on A', latifrons, Callmeda

testudinaria, Coccinella repavda, Veraniafrenata, and a number of Ilemiptera.

Notes are given on three other families of parasites, Fncyrtida-, Fulophida-, and

Trichogrammidse. Particular attention is given to the classification of the parasites

of these families with descriptions of new genera and species. A brief bibliography

i> added and a table given of the species discussed.

Combating- scale insects, Tbabut (Bnl. Ayr. Algirie >t Tunisie, li '!!">'>), Xo.

10, ]>/>. 215-217).—Particular attention is given to the control of scale insects on

orange trees. While good results may be obtained by the use of various form- of

petroleum emulsions, these remedies are considered difficult to prepare and apply.

Lime-sulphur-salt wash is recommended as a reliable insecticide for scale insects on



oranges. Good results have also been obtained from the use of a mixture containing

5 kg. sulphate of iron and 5 kg. lime per 100 liters of water.

May flies and midges of New York, J. G. Needham, K. J. Morton, and O. A.

Johannsex {X. Y. Stale Mus. Bui. 86, pp. 352, pis. 37, figs. 18).—This constitutes the

third report on aquatic insects based on investigations conducted under the direction

of the State entomologist.

A special account is presented of the summer food of the bull frog as observed at

Saranac Lake. The insect and plant food of the bull frog is classified in a tabular

form according to its systematic position. Special notes are also given on the different

kinds of food found in the stomach of the frogs examined.

The greater part of the bulletin is occupied with a biological account of Ephe:.ie-

ridte, Hydroptilidre, and nematocerous Diptera. The habits and life history of

many of the species are considered. Analytical tables are presented for the ready

identification of the species 'and many new species are described. A bibliography

relating to the subject is also given.

Report of the entomologist, C. B. Simpson ( Transvaal Dept. Agr. Ann. Bpt. 1904,

pp. 345-352).—A brief account is given of the equipment of the entomological depart-

ment, legislation regarding injurious insects, orchard fumigation, beekeeping, locust

destruction, Novius cardindlis, and insects injurious to man, plants, and stored

products.

The monthly bulletin of the division of zoology, H. A. Surface (Penn. Dept.

Agr., Mo. Bui. Dlr. Zool, 3 {1905), Xos. 2, pp. 33-64; 3, pp. 65-96; 4, pp. 97-128; 5,

pp. 129-160, pis. 2, figs. 5).—Brief discussions are presented of plant lice, cabbage

root-worm, scale insects, nursery inspection, flies, fumigation of buildings, fall web-

worm, preservation of birds, canker worms, Hessian fly, etc. A spraying calendar

is also given.

Cooperative spraying- experiments, M. V. Slingerland [New York Cornell

Sta. Bui. 235, pp. 81-98, figs. 10).—A series of cooperative spraying experiments for

different purposes have been carried out with various fruit men with the result that

while no new discoveries have been thereby secured the experiments have served as

object lessons for neighboring fruit growers.

In spraying for plum curculio some of the fruit men reported no beneficial results

on account of the fact that the curculio did not appear in large numbers. Others,

however, found benefit from the use of arsenate of lead at the rate of 2\ lbs. per 50

gal. of water. Three applications were made, just before blooming, just after the

petals fell, and again about a week later. The author recommends that arsenate of

lead should be applied at least twice at the rate of 3 or 4 lbs. in 50 gal. of water or in

Bordeaux mixture. The New York fruit growers appear to consider it unwise to

cultivate cherry orchards late enough to affect the plum curculio. One fruit grower

sprayed for the quince curculio at the rate of 2\ lbs. of arsenate of lead per 50 gal.

of water. Two applications were made and the results were favorable to the con-

tinued use of this method.

Further experiments in spraying for the control of the grape root-worm indicate

that this pest may be satisfactorily kept in check when grapevines are sprayed with

arsenate of lead at the rate of 8 lbs. per 100 gal. of water. The total expense of

spraying is about $3.25 per acre, and an examination of grapevines showed that in

many cases the insects were entirely eradicated. The leaves on sprayed vines

remained green and healthy long after untreated vineyards began to look brown. It

is believed that two applications of arsenate of lead will be necessary, one as soon as

the beetles appear and the other about a week or 10 days later.

A comparative test was made in the preparation of Bordeax mixture from ordinary

line and "new process" lime. It appears that some dealers sell air slaked lime for

prepared limes. It should be remembered that in order to make a satisfactory Bor-
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deaux mixture it is necessary thai the lime be capable of combining chemically with

the copper sulphate;

One satisfactory method of making Bordeaux mixture was found to be to have

three barrels emptying l>y a faucet into a com a trough connecting \\ ith the spray

tank, [none barrel 1"> lbs. of copper sulphate is dissolved in 50 gal. of water, in the

second from I
s to 20 lbs. "new process" lime is dissolved in the same manner,

while the third barrel is (ille<l with clear water. A.fter the contents of the barrels

have been thoroughly agitated all three barrels are opened and the materials flow

together into the spray tank. In these experiments it was found that prepared

limes c.»st Bomewhat more than st<.ne lime but they possess an advantage in that all

the material could be used, while this is not true with ordinary -t< lime in barrels.

The insect pests of cotton, II. A. Ballou ( West Indian Bui, 6 (1906

/>/>. 128-129).— In this article the author discusses tin- habits, life history, and the

medial measures against cotton worm, red maggot, Eriophyes gossypii, and other

cotton pests.

The cotton red spider, E. 8. <i. Tins i U. S. Dept. Agr., Bur. Ent. Circ. 65, pp.

5,figs. /i. -TetranychuB gloveri causes injury to the cotton plant by feeding chiefly

on the underside of the leaves, but occasionally attacks all parts of the plant. While

Under the leaves the mites arc protected by a loose web.

The life history and means of distribution of this pest are briefly indicated. Sev-

eral species of predaceous insects prey upon the mites and their eggs. The cultural

methods of control of the pest include rotation of crops, destruction of cotton stalk-,

deep plowing, and burning and destruction of weeds and rubbish. For Bpraying

infested plantations the author recommends the use of sulphur, lime-sulphur wash,

lye-sulphur wash, or kerosene emulsion.

Insect enemies of tobacco in Hawaii, D. L. Van Dine
I
Hawaii Sta. Bui. 10,

/>/>. 16, figs. '/>.—Notes are given on the habits, life history, and means of combating

the more important insect pests of tobacco in Hawaii, including cutworms, tobacco

flea beetle, Phthori msea operculella., false budworin, tobacco hornworm, Adoretus

wmbrosus, and cigarette beetle. Notes are given on the occurrence of these peats and

remedies suggested which are suited to Hawaiian conditions.

Review of the insect pests affecting- sugar cane, H. A. Ballou i West Indian

Unl., 6 I W05), No. 1, pp. 37-47).—In this article a concise summary is given of

known facts regarding some of the most injurious pests of sugar cane, including

JHatrsea saccharalis, Sphenophorus sericeus, Diaprepes abbreviatus, Castnia licus, and

other pests. Recommendations were made regarding the most effective method- for

controlling these insects.

The joint-worm, F. M. Webster ( U. S. Dept. Agr., Bur. Ent. Oirc. 66, pp. 5,

ti<i*. .-(.-This pest occurred in great numbers in 1905, particularly in Indiana and

Virginia. The insect is described in its different stages to assist in its recognition.

No direct and effective remedies are known. Cultural methods for use in reducing

the ravages of the pest include the use of fertilizers, thorough cultivation, burning

stubble, and rotation of crops.

The cottony grass scale, Edith M. Patch (MaineSta. Bui. 121, pp. 169-180, pis.

.').—The cottony grass scale ( Eriopeltisfestucx) did not attract much attention until

L904, when it occurred in large numbers and caused extensive injury to grass lands.

It was noticed in 1905 that the insect had spread very rapidly in localities where

infestation was observed during the previous year. The number of eggs in each sac

18 600 to 700, and under favorable conditions it is apparent that the pest may mul-

tiply rapidly. The insect is held in check to some extent by unfavorable weather

conditions, the prevalence of rust upon grasses, predaceous insect-, overcrowding,

and parasites, since the insect pastes the winter in the egg Btage attached to grass

blades above ground, it is a simple matter to control it by burning infested grass



land. In one instance where this was tested in the spring of 1905 the scale insect

was almost entirely destroyed by a single treatment.

Detailed notes are given on the life history of the insect. It seems to attack chiefly

June grass and red top. A list is given of the parasites bred from the pest and brief

notes are given on the literature relating to this subject.

Control of codling- moth,, T. W. Kirk (New Zeal. Dept. Agr., Divs. Biol, and

llort. Bui. >;, pp. 7).—Tests were made of the efficiency of spraying trees with Paris

green, resin solution, a combination of arsenic and soda, arsenate of lead, and kero-

sene emulsion in the control of codling moth. The amount of clean fruit after the

application of these insecticides varies from 81 to 89 per cent.

Descriptions of three species of fruit flies, T. Broun (New Zeal. Dept. Agr.,

IHvs. Biol, and Hort. Bui. 4, pp. 6, pi. 1).—The author describes as new with notes

on their habits and life history Teph rites xanthodes, Lonchtea splendida, and Drosophila

ampelophila.

A mite disease of grapevines, F. Bceuf (Bui. Agr. Algerie et Tunisie, 11 (1905),

Xo. 10, pp. 211-221).—Considerable injury has been done to grapevines in Tunis by
Ccepophagus echinopus. This mite attacks the roots of grapevines and ultimately

causes the death of the plants. Ordinarily the pest feeds upon dead wood and

detritus, but may attack sick grapevines which have a low resisting power.

The application of bisulphid of carbon to the soil around infested vines has been

found to yield excellent results. In some cases single treatment with 300 kg. per

hectare was sufficient but, as a rule, 2 treatments requiring 400 kg. per hectare were

more satisfactory.

Insects attacking cacao in the West Indies, H. A. Ballou ( West Indian Bui.,

6 (1905), Xo. 1, pp. 94-98).—Notes are given on the habits, life history, and means
of combating a number of insect pests of cacao, including Steirastoma depressum,

Physopus rubrocincta, etc.

The cottony maple scale, J. G. Sanders (U. S. Dept. Agr., Bur. Ent. Circ. 64,

pp. 6, figs. 4)-—The economic importance of the cottony maple scale is discussed with

notes on its food plants, habits, life history, parasites, and predaceous enemies.

In some cases the natural enemies of the scale are quite effective in reducing its

numbers. Occasionally, however, the pest multiplies to such an extent that artificial

remedies must be applied. For this purpose infested trees may be trimmed in the

fall and sprayed with kerosene emulsion or whale-oil soap. In the summer a weak
kerosene emulsion (not more than 10 or 12 per cent) may be used in cases of exces-

sive infestation.

The bronze birch borer, M. V. Slingerland (New York Cornell Sla. Bui. 234,

pp. 65-78, figs. 9).—Agrilus anxius is reported as having greatly injured or destroyed

European white birch on the Cornell campus and elsewhere.

The presence of this insect may be recognized from the hole through which it

enters into the bark, by the dying of the top branches of the tree, and by the ridges

which develop over the burrows of the insect on the branches. The pest is described

in detail with notes on its life history and on previous records of its occurrence.

This insect is widely distributed throughout northern United States and Canada. It

attacks all kinds of birch trees and occasionally willows.

The bronze birch borer hibernates as a full-grown grub and appears in the spring,

after which it lays its eggs probably in the crevices of the bark. There is one brood
annually. The pest is preyed upon by woodpeckers and also by at least one parasite,

Phasgonophora sulcata. There appears to be no way of preventing the borer from
laying its eggs upon the birch and the only practical way of checking its ravages is

promptly to cut and burn infested trees during the winter or at least by May 1.

Ants, W. W. Froggatt (Agr. Gaz. N. S. Wales, 16 (1905), Xo. 9, pp. 861-866,

pi. 1).—The appearance and habits of various species of native Australian ants are
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discussed with reference to their economic importance and methods of destroying

the injurious species.

Introduction of bees to Australia, A. Gale (Agr. Gaz. N. S. Wales, 16 \ 1905),

No. 9, pp. 848-85/)

.

—An historical statement is presented regarding the first importa-

tions of bees t<» Australia and the difficulties which the bee raisers experienced in

combating foul brood ami other diseases of bees.

Bee culture, 1. Hopkins (New Zeal. Dept. Agr., Divs. Biol. <n></ Hort. Bui. '>. pp.

SO, pis. 5
t fig8. ?).—A general account is presented ><i the use of comb foundation,

method of ripening extracted honey, the symptoms ami treatment of foul brood,

the treatment of bee moth, and the relation of apiculture to various lines "t

agriculture.

The nutrition of the bee, T. Cherry (Jour. !>>/>t. Agr. Victoria, S i 1905 . No. 6,

pp. 469-474)-—Attention is called to the importance of proper f 1 for- the develop-

ment of larval bees. The composition of pollen from different plants varies greatly,

particularly with regard to the amount of protein. An adequate supply of protein is

considered quite necessary to the development of a vigorous colony, and where any

doubt is felt regarding the composition of pollen or other bee food a supply of rye

flour should be provided. Rye flour is apparently better than wheat Hour, which is

likely to become caked in a hard mass.

FOODS—HUMAN NUTRITION.

The relation of population to food products, V. Guyot ( /,- rapport <l> la

population et des subsistances. Nancy: Berger-Levrault A' <'<>., I'm:,, />/,. /.;).— <>u the

basis of statistics, the author discusses meat and wheat production in proportion to

the population, and believes that for the last 70 years the production has not kept

pace with the increase in population. Intensive agriculture is, therefore, considered

a necessity.

The seaweed industries of Japan and the utilization of seaweeds in the

United States, H. M. Smith (Extr. from Bui. Bur. Fisheries [U. &], €4 (1904), pp.

tSS-181, pis. 5, figs. 33).—A number of marine plants are used in Japan as food, for

fertilizer, and in other ways. The character and extent of the seaweed industry is

discussed and the different seaweeds described in detail. The author also describes

the Irish moss industry of Massachusetts and discusses other seaweeds which are

used to a greater or less extent in the United States, and suggests ways in which the

use of seaweeds may be increased.

Report of the Commissary-General to the Secretary of War, J. V. Weston
( Rj>i. ( 'ommis. Gen. [ U. S. Army], 1905, pp. 21).—In addition to the usual data regard-

ing the resources and expenditures of the Commissary-General, some information is

given regarding the army training school for bakers and cooks at Fort Riley, Kans.

The testing of flour, rations in the Philippines, and related topics, and tests of met 1km Is

of cooking without lire are very briefly alluded to.

Food legislation, W. D. Bigelow (N. )'. StaU lAbr. I!"/. 97, pp. 1:1-13).—In a

review of food legislation enacted in 1904 the author states that no general food laws

were enacted during the year and that new food laws <»f even limited scope were

few. The modifications of existing laws are briefly spoken of. In the author's

opinion they were not sufficiently numerous or sufficiently important in their heal-

ing to call for an extended notice.

Review of the literature of composition, analysis, and adulteration of

foods for the year 1904, A. J. J. Vandevki.dk and M. Henseval (Separate from
Bui. Here. Surveill. F<il>m-. ,i Com. Dearies Aliment., 1905, pp. 104).— I" this, the fifth

annual volume, titles are reported of articles on analytical method-, apparatus, water,

food products, preservatives, spices, and related topics. Notes explaining the char-
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acter of the articles cited supplement the bibliographical data in a number of cases.

For earlier work see E. S. R., 16, p. 999.

Pure food [Rpt. Bur. Agr., Labor and Indus. Mont., 9 (1904), pp. 262-272).—-The

Montana statutes which relate to pure food are summarized and the fact pointed out

that the State has no pure-food law. Some data regarding the extent of adulteration

in the State and an article on the importance of milk and meat inspection to

the public health by T. J. Sullivan are also included. Sixty-five per cent of the

foods and vinegars examined were found to be adulterated or sophisticated.

Food preservatives, their advantages and proper use. The practical

versus the theoretical side of the pure-food problem, R. G. Eccles (New York:

J). Van Nostrand Co., 1905, pp. VIJr202).—The author believes that used in a reason-

able way there is less danger from the ordinary food preservatives than from bacteria

and other micro-organisms whose growth and development they hinder. The ma-

jority of his opinions and deductions favoring the use of preservatives are not in accord

with the consensus of opinion of food chemists. The volume contains an introduction

by E. W. Duckwall.

Coloring' matters for foodstuffs and methods for their detection, W. G.

Berry (17. S. Dept. Ayr., Bur. Chem. Oirc. 2~>, pp. 40).—The introduction states that

this summary of data on the classification and detection of coloring matters, which

was presented as a report to the Association of Official Agricultural Chemists, is

regarded as preliminary and is published in the hope of eliciting suggestions and

criticisms. The classification of colors includes coal-tar color lakes, natural colors of

vegetable and animal origin, organic lakes, mineral pigments, and coloring compounds.

The use of coal-tar colors in food products, H. Lieber (New York: II IAeber

& Co., 1904, pp. 150; rev. in Jour. Amer. Chem. Soc, 27 (1905), No. 10, p. 1364).—

The main portion of this volume is taken up with an account of physiological experi-

ments with dogs and rabbits on the effects of coal-tar colors given hypodermic-

ally and in food. It is apparently very largely a translation of T. Weyl's Die Theer-

farben.

A summary is also given of the laws of different countries relating to the use of

coal-tar colors in foods. The author urges that dealers in colors intended for food

products be forced to sell only colors which have been demonstrated to be harmless

and that manufacturers of food products should exercise more care in selecting colors.

The composition of West Indian foods as shown by analyses made in the

laboratory of the Colonial Museum at Haarlem, M. Greshoff et al. (Bui.

Kolon. Mus. Haarlem, 1904, No. SO, Sup.; 1905, No. 33, Sup.).—Continuing earlier

work (E. S. R,, 15, p. 495) analyses are reported of 150 food products obtained

from Suriname and Curacao.

Some of the materials analysed were corn meal of local production, rice, yams, taro,

yautia or tannia, banana flour, breadfruit flour, colocasia flour, cactus flour made from

the stems of a variety of Cereus, cassava, breadfruit, mango, passion flower fruit,

mammea, guava, papaya, spondia, memordica, banana, pineapple, rose apple (Eu-

genia jambosa), sapodilla, tamarinds, beans, peanuts, carcoyar nut, and various other

fruits and nuts, as well as vegetables, meat, fish, etc.

Analyses of some Martinique food plants, P. Ammann (Agr. Prat. Pays

Chauds, 5 (1905), No. 32, pp. 439, 440).—Analyses of several samples of yautia and

yam are reported.

The value of wheat for bread-making purposes. Experiments and analy-

ses, F. F. Bruyxing, Jr. (Separate from Arch. Teyler, 2. ser., 9 (1905), pt. 3-4, pp. 217,

pis. 4)-—An extended series of investigations is reported on the composition and

bread-making value of a number of varieties of wheat of special importance in the

Low Countries. The experimental and analytical methods followed are described

and a large amount of data is summarized regarding the work of other investigators.
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A study of durum wheat, V. A. Norton (Jour. Amer. Chem. Soc, :: (1905), Vo.

0, pp. 982-984).—The investigations reported with durum wheal were carried on at,

the South Dakota Station, and tin- results have been in part noted from another

publication
I
E. s. K.. 17, p. 269).

Durum wheat products arc uoticeabl) Bweet. Analyses showed that Kubanka
durum wheal contained 3.26 per cent Bugar ami Blue stem 1.42 per cent, inverl sugar

ami soluble starch being absent in both wheats. Approximately 1.25 per cent

dextrin was also found in the Kuhanka wheat.

In the discussion <m macaroni making the author Btates, "M the basis of personal

Observation, that most of the American macaroni is made from bread wheat, yel he

is convinced that the durum wheats are greatly superior for the manufacture of mac-

aroni ami other edible pastes. He also considers durum wheats \\ ell adapted for the

manufacture of breakfast foods.

"< >f the different varieties which have been employed for trial at the South Dakota

Experiment Station and Highmore substation, Knbanka, Pererodka, Beloturka,

Arnautka, and Yellow Gbarnovka have given considerably the best results."

The nutritive value of different sorts of flour, P. Fauvel
I
Compi. /.'./"/. Acad.

Set. [Paris], 140 (1905), pp. 1424-1427).—The experiments with man reported were

made with white flour, w hole-wheat flour, and brown army bread.

The whole-wheat flour bread did not offer any advantage over the brow n bread. It

did not furnish more digestible phosphoric acid, while it diminished the excretion of

urea, produced an appreciable quantity of purin, irritated the intestine, ami dimin-

ished the assimilation of other nutrients. The army bread gave better results than

the white bread.

The assimilation of whole-wheat bread, P. Fauvel \<'<>u<i>t. Rend. Soc. Biol.

[Paris'], 60 (1906), No. 5, i>/>. 252-254).—Continuing work noted above the author

studied the comparative value of whole wheat and white bread. In spite of its high

protein content the whole-wheat bread caused a diminution of the urea excreted

amounting to 2.4 gm. per day on an average, while it increased the excretion of

xantho bodies and uric acid and the proportion of these bodies to urea. Although

whole-wheat bread contains a large amount of phosphoric acid it did not increase

the urinary excretion of this constituent.

The formation, of acid in mixtures of flour and water under the influence

of bran, <i. Geisendobfeb (Inaug. Piss., Univ. Wurzburg, 1904', ubs. '" Hyg- Rund-

achau, 15 (1905), No. JO, j>. 10.~>4).—Mixed with water rye flour becomes more acid

than wheat flour and coarse flour more acid than line. When mixed with water

under similar conditions more acid is formed from bran than from flour and from flour

containing bran than from flour without it. In this acid formation the phosphorus

compounds in the bran are of importance and very probably the bacteria which are

also present.

Testing- wheat flour for commercial purposes, II. Snydeb (Jour. Amer. Chem.

Soc., 27 ( 1005 ), No. 9, />/>. 1068-1074).—Physical and chemical tests, it is the author's

belief, should both be used in testing the quality of wheat flour. For another

discussion of this topic by the author see E. S. R., 17, p. 113.

The use of talc as a coating or polishing material for pearl barley, rice,

millet, and dried peas, II. Matches and F. Mi'i.i.ia: (Ztschr. Offentl. Chem., li

(1905), pp. 76 82; aba. in Analyst, 80(1905), No. 851, p. 906).—Of 25 samples of

pearl barley examined, l»i were free from talc, "> contained less than 0.2 per cent,

and the remainder O.L' to <>.t;.", per cent.

It was found that by shaking the grains with talc more than L' per cent would

adhere to the barley. The presence of talc can be detected by Bhaking the grains of

barley with water, allowing the mixture to settle, and examining under a micro-

scope. The amount present may be ascertained by igniting 25 gm. of the grain,
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extracting the ash with hydrochloric acid to remove magnesium compounds, etc.,

naturally present, and analyzing the residue. Talc was also found in a number of

samples of rice, millet, and peas.

A soy bean bread containing no starch, Bardet {Bui. Gen. Ther. Med. el

Chirurg., 149 {1905), p. 181; abs. in Bioehem. Centbl, 3 {1905), No. 19-20, p. 642).—

An analysis of a soy bean bread is reported.

Studies of canned meat, E. Carlinfanti and A.'Manetti {Arch. Farmacol. Sper.

e Set. Aff., 4 {1905), No. 7-8, pp. 345-358).—Detailed analyses of new and old sam-

ples of canned meat are reported and discussed. The preserved meat was provided

by the Italian minister of war.

Liebig's meat extract, I. F. Kutscher {Ztschr. Untersuch. Nahr. u. GenussmtL, 10

{1905), No. 9, pp. 528-537; Zentbl. Physiol., 19 {1905), No. 15, pp. 504-508).—Accord-

ing to the author's conclusions meat extract does not have a uniform composition,

and bodies which are occasionally found in it should not be considered as necessary

constituents of muscular tissue. The bodies wrhich he identified were ignotin,

methylguanidin, carnomuscarin, neosin, novain, and oblitin.

Chinese duck egg yolk, H. Luhrig (Ber. Chem. Untersuch. And. Chemnitz, 1904,

p. 20; abs. in Ztschr. Untersuch. Nahr. u. GenussmtL, 10 {1905), No. 4, pp.255, 256).—
Chinese duck egg yolk alone and mixed with the yolk of hens' eggs is imported into

Europe in large quantities for use in the manufacture of noodles and other egg pastes.

A sample of such duck egg yolk which the author examined contained 7.18 percent

fat and 1.285 percent total phosphoric acid, of which 0.906 gm. was soluble in boil-

ing alcohol and 0.879 gm. insoluble.

The spoiling of eggs, H. Schlegel {Ber. Untersuch. Anst. Nuenberg, 1904, pp- 9,

10; abs. in Ztschr. Untersuch. Nahr. u. GenussmtL, 10 {1905), No. 4, P- 255).—It was

found that good eggs did not spoil or "rot" when kept in intimate c: itact with rot-

ten eggs for 8 days at a temperature of 25° C. They did, however, take up the

offensive smell of the spoiled eggs. This investigation was undertaken to determine

the possibility of fresh eggs spoiling quickly when contaminated with rotten eggs.

Studies of spoiled canned vegetables, J. Belser {Arch. Hyg., 54 {1905), No. 2,

pp. 107-148).—The results of bacteriological studies of spoiled canned goods, of the

chemical composition of the gas present in swelled cans, the gas pressure in such

cans, the temperature required for sterilization, and related topics with special ref-

erence to improvement in methods of canning.

Hop sprouts as vegetables, G. W. Roosevelt {Mo. Consular Rpts. [ U. S.~\, 1905,

No. 297, p. 59).—The author states that young tender hop sprouts are sold in the

Brussels markets in large quantities in the spring. Large quantities are also canned

or bottled. For the early market, hop sprouts are forced but are not considered as

tender and succulent as sprouts cut from plants which have been covered with earth

during the winter.

To what constituent does coffee owe its stimulating properties ? M. Geiser

{Arch. Kept. Path. u. PharmakoL, 53 {1904), Xo. 2, p. 112; abs. in Zentbl. Physiol., 19

{1905), No. 15, p. 517).—According to the investigations reported, coffee owes its

stimulating properties solely to the caffein present.

The composition of Java cane-sugar molasses, H. C. Prinsen Geerligs

{Meded. Proefstat. Suikerriet West-Java, 1905, No. 85, pp. 42).—Analyses of 77 samples

of cane-sugar molasses of various sorts are reported and discussed with special ref-

erence to the comparative merits of different methods of sugar making. The author

notes that centrifugal and drip molasses have practically the same average composi-

tion, and that in general the composition of the molasses is determined by that of the

sirup before crystallization.

The adulteration of maple products, H. W. Wiley ( U. S. Dept. Agr., Bur.

Forestry Bui. 59, pp. 47-54).—The author points out that glucose is the chief adul-

terant of maple sugar, and that its use is fraudulent rather than harmful, since
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glucose is known to be a wholesome product. The characteristics ol pure and adulter-

ated maple products are discussed and standards quoted.

Attention i> drawn to tin- fad that the exacl chemical nature of the flavoring

material present in the maple products isnol known, "though it is probably an ether

or aldehyde possessing a high boiling point. . . . Detection of this flavoring matter

by chemical means has, up to the presenl time, baffled the -kill of the chemist, and

for this reason the taste of the expert bas been relied upon almost solely to distin-

guish between the genuine and the adulterated article in cases u here tin- adulterant

18 cane sugar. Thus it is apparent that pure cane sii'_rar can he utilized to a certain

extent in the adulteration of maple products without certainty of detection.

"The flavoring matters appear to reside chiefly in tie- molasses or semiliquid parts

of the maple product, and for this reason the refining of maple sugar to a perfectly

dry, white, crystalline mass would deprive it of the chief of its properties upon which

its high market value depends." The use of hickory extract for flavoring artilicial

or adulterated maple products is spoken of.

Maple sirup and sugar, T. Macfarlane (Lab. Inland Rev. I>>/>t. [Canada] 11"/.

i<).', pp. t8).—Only 24.:; per cent of samples of maple sugar and sirup, collected

before the maple-sugar season in 1905, were found to be genuine. In the ca-.- -i

samples collected after the maple-sugar season 83.4 per cent were found to be

genuine.

Concerning the dextrin found in honey from Coniferae, P. Wolfi
I Tnaug.

Diss., Munchen, i'.»>-i; abs. in Zentbl. Stoffwechsel u. Verdau. Km,,!;., 6 I 1905), No. //,

.—The author concludes that the dextrin of coniferous honey is not a mixture

of dextrin and sugar, but a definite body having the character of achroodextrin and

that it differs in the honey from different varieties of Coniferse. Malic acid, in his

opinion, must be regarded as a normal characteristic of natural honey.

Laboratory experiments on the digestibility of dried milk, I>. Sommerville

|

/'///-. Health [London], 18 1 1905), X". t,pp.*40-45).—From artificial digestion experi-

ments with dried milk the author concludes that with respect to both protein and

fat it is more digestible than fresh milk, the investigation being undertaken with

special reference to the use of dried milk in infant feeding.

Dried milk, "in respect of its reaction to rennet, to peptic digestion, to pancreatic

digestion, and in respect of the condition of its fat, . . . approaches more nearly to

human milk than does fresh milk, if the . . . experiments [reported] convey any

truthful information; and, although they must considerably differ from the corre-

sponding natural digestions, still they possess a certain value when carried out . . .

[in connection with suitable tests for purposes of comparison]. . . .

"Probably the chief reason for the difference in the tolerance of the 2 forms of fat

[cream and butter] is, that in cream the fat is present in the form of globules of neu-

tral fat, which have to be split into glycerin and fatty acids to prepare the fat for

absorption. Butter, on the other hand, containing, as it does, nearly 7 per cent of

fatty acids—butyric, caproic, etc.— is already partially prepared for absorption. The

absorption of butter fat is therefore more rapid and complete than the absorption of

cream fat. These differences have their application in the feeding of both dyspeptic

adults and children.

"Where it is necessary to add fat in quantity to adiet, it is better perhaps, in most

cases, to serve it in the form of butter than to add large quantities of cream to milk,

a- i- so often done, since the retarding influence of cream on the secretion of gastric

juice will interfere with the digestion of the proteidsof themilk." It is also pointed

out that the dried-milk preparation possesses the advantage of Bterility and constant

composition.

The importance of inorganic salts in the metabolism of man and animals,

A. Hibschleb and V. Tkkkav (Math. a. Naturw. Ber. Ungarn, 20 (1902), /</>. 145-

238).—In this report, published in 1905, the authors hold that increasing knowledge



792 EXPERIMENT STATION RECORD.

of the physiology and pathology of cell life emphasizes the importance of the mineral

constituents in general and of the phosphates and other phosphorus compounds in

particular. Previous work upon the metabolism of phosphorus, calcium, and mag-

nesium is reviewed in some detail, the estimates of different writers as to the amounts

of these elements contained in the food and eliminated by the kidneys and the intes-

tines being given.

Experiments upon 2 growing dogs showed that the normal storage of nitrogen

during growth was accompanied by a storage of phosphorus and calcium, and that

the storage of nitrogen and rate of growth were increased by feeding eggs in place of

a part of the ordinary food. This is held to substantiate the view that eggs should

be added to the diet of children at as early an age as possible.

Observations upon the metabolism of nitrogen, phosphorus, calcium, and magne-

sium in a case of Endoarteritis chronica deformans are also recorded.

The liberation of energy in fasting- and fed animals as shown by the res-

piratory quotient, A. Chauveau {Ann. Sci. Agron., 2. ser., 10 (1905), I, No. 2, pp.

191-208).—The investigations reported led the author to conclude that energy is

more slowly liberated in the body when fasting than when fed.

A study of the metabolism of a vegetarian, J. M. Swan (Amer. .Jour. Med.

Sci, 129 (1905), pp. 1059-1065; abs. in Jour. Amer. Chem. Soc, 27 (1905), No. 8, Rev.,

p. 482).—On a vegetarian diet the nitrogen consumption was 9.3 grri. per day and

the amount excreted in the urine 9.8 gm. The conclusion wras reached that the

diet followed was not calculated to produce a properly nourished and mentally and

bodily active individual.

The influence of the temperature of food upon the stomach, J. Mueller
(Ztschr. Diatet. u. Phys. Ther., 8 (1905), No. 11; abs. in Brit. Med. Jour., 1905, No.

23S9, Epit., pp. 67, 68).—A series of experiments were undertaken to ascertain to

what extent the stomach secretions, its motility, and power of resorption are affected

by the temperature at which food is taken. Under ordinary circumstances the tem-

perature of food as eaten varies from 5 to 60° C.

The principal conclusions reached were that the stomach has the power of modi-

fying the temperature of ingested food so that it is equal to that of the body. This

change of temperature is effected by the withdrawal of heat in the case of hot foods

or raising the temperature in the case of cold foods, and also by the action of the

secretions of the stomach. The stomach is emptied more rapidly when the fluid

taken has the same temperature as the body. Cold drinks which contain alcohol

cause an active secretion by the stomach, while water alone has no such effect.

Relation of creatinin excretion to variations in diet, W. Koch (Amer. Jour.

Physiol., 15 (1905), No. 1, pp. 15-29).—In connection with an investigation of the

excretion of creatinin the effect of lecithin and kephalin in the diet was studied with

man and a dog.

The author calculates that a molecule of lecithin would supply methyl groups for

3 molecules of creatinin, or approximately 8 gm. of lecithin would yield 3.39 gm. of

creatinin and that 1 molecule of kephalin would supply its 1 methyl group for the

formation of 1 molecule of creatinin, or 8 gm. of kephalin would yield approximately

1.13 gm. of creatinin. The deductions which were drawn follow:

"Creatinin is excreted with remarkable constancy by the dog as well as by man.

The extreme daily variations in the case of the dog do not affect the final average.

The excretion per kilo body weight for 24 hours is very nearly the same for both

(24-26 mg. for the dog; 26-30 rag. for man).

"Under ordinary conditions of diet, the methyl groups of the lecithin and kepha-

lin ingested can all be accounted for by the methyl groups of the creatinin excreted.

With an excess of lecithin and kephalin this is not the case, although the creatinin

is undeniably increased. This increase is due to the lecithin and kephalin of the

egg, and not to some other constituent.
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"Creatinin is probably a better index of methyl metabolism than of the lecithin

and kephalin metabolized, although under ordinary conditions the two seem closely

related.

"Further experiments will have to determine if physiological activity is capable

of influencing this metabolism to a greater extent than the presence of an excess of

methyl groups in the form of Lecithin and kephalin.

•It" creatinin bears the relation to methyl metabolism suggested in the above
paper, it should be possible to demonstrate the presence of creatin m every tissue

having such a metabolism. The presence of creatin in striated muscle is a well-

known fact. [ have also found it in the heart muscle and in the testicle, and am
continuing the investigation of other tissues."

The peptic cleavage products of the wheat proteid artolin, II. II w\mii
(Arch. Expt. Path. u. PharmakoL, 52 < 1904), /> ?89; abs. in Biochem. Centbl.,8

No. 19-.'". pp. 599, 600).—Gentle digestion gave 2 artroses and on further action of

the ferment the artroses yielded parartn.se and metartrose. By still furtheraction of

the ferment the metartrose was unchanged while the parartrose yielded heteroar-

trose, protoartrose, and deuteroartrose, as well as artolin antipeptone, a body free

from sulphur.

Experiments on carbon-dioxid production when lying down and standing
up, K. E. Widlund {Skand. Arch. Physiol., 17 (1905), No. 8 5, pp. 290-293).—The
experiments reported led to the conclusion that when standing with the muscles

relaxed there is no increase in carbon-dioxid production, and hence the amount of

muscular effort put forth is very small. When, however, the subject stands with

tense muscles there is a relatively large increase in carbon-dioxid production, indi-

cating that thus maintaining the position involves considerable muscular work.

The constant presence, the quantity, and origin of uric acid in the feces

of man in health, F. Galdi i Policlin., Sez. Med., 12, No. 8-4; abs. in Zentbl. Stoff-

wechsel u. Verdau. Kranh., 6 (1905), No. 19, p. 445).—According to the author, uric

aeid is a constant constituent of the feces of man in health, the amount being inde-

pendent of the quantity and weight of the feces. Part of this uric acid comes from

the nuclei of lymph cells, part from the blood and from cell nuclei taken in with the

food, and a part from the intestinal secretions.

ANIMAL PRODUCTION.

Dried beets as a sugar-yielding feeding stuff, A. Muxtz and A. C. GlRARD
[Ann. Sfci. Agron., .'. ser., 10 {1905), I, Nob. 1, pp. 154-160; 2, pp. 161-190).—Data
on sugar and sugar-yielding materials with special reference to sugar beets and sugar-

beet products and on apparatus ami methods for drying sugar beets are summarized,

and studies are reported on the composition of dried beets and their value as a feed-

ing stuff for horses.

When used as a substitute for mixed grain in amounts up to 3.6 kg. per head per

day satisfactory results were obtained as shown by a comparison with the gains made
by horses fed a standard ration of mixed grain and hay. In the authors' opinion,

the sugar-beet industry may be profitably extended by the utilization of this crop as

a feeding stuff.

Feeding stuffs, F. T. Holbrook and E. J. Russell (Jour. Southeast. Agr. Col.

Wye, 1905, No. 14,pp> 169, 170) .—Miscellaneous feeding stuffs, including oil cakes,

dried grains, oat offal, boiled cabbage stalks, and molascuit were analyzed.

The percentage composition of boiled cabbage stalks was water 84.4, protein 4.1,

crude fiber 2.7, and sand 0.7 per cent. "These had been prepared on the erroneous

Idea that boiling an indigestible body will make it digestible. Boiling may soften

the food and reduce the work of the teeth, but it doe- not enable the digestive fluids

to act more vigorously on the boiled than on the unboiled substances."
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The oil content of cotton seed of different sorts grown in Central Asia,

D. Tschernewsky (Zhur. Buss. Fiz. Khim, Obshcfi., 34 {1902), pp. 503, 504; abs. in

Ztschr. Untersueh. Nahr. u. Genussmtl., 10 (1905), No. 9, p. 561).—The seed of Amer-
ican cotton examined contained 23.46 per cent oil; the American upland seed, 21.19

per cent; Egyptian seed, 23.35 per cent; Bokhara seed, sample No. 1, 17.15 per cent,

and sample Xo. 2, 17.75 per cent.

Profitable stock feeding, H. R. Smith (Lincoln, Nebr.: Author, 1906, pp. XII-]-413,

figs.71).—The author has summarized and discussed a large amount of data regard-

ing the feeding, care, and management of farm animals, the results of experiment

station investigations having been drawn upon, as well as the experience of practical

stock raisers.

It has been the author's purpose to present the results of investigations and expe-

rience in such a way that they may be of use to the student and investigator, as well

as to the stock raiser, and with this end in view he has summarized and discussed the

data rather than cited individual experiments. As a whole, the volume constitutes

a useful summary of the general principles of stock raising, milk production, and the

feeding, care, and management of beef cattle, sheep, pigs, farm poultry, and horses.

The section on poultry was contributed by Miss M. L. Smith.

Steer-feeding experiment, VII, 1903-4, 0. Erf, R. J. Kixzer, and G. C.

Wheeler (Kansas Sta. Bui. 130, pp. 7, Jigs. 2).—A comparison of alfalfa hay alone

and supplemented by other coarse fodders (prairie hay, corn silage, Kafir corn

stover, and sorghum stover) was made with 2 lots of 10 steers each, the coarse feed

being fed in addition to like grain rations.

On alfalfa hay alone the average daily gain per steer in the 143 days of the test

was 2.83 lbs. and on alfalfa hay and other coarse fodder, 2.32 lbs, the cost of feed per

pound of gain in the 2 cases being 5.28 cts. and 6.69 cts., respectively.. The steers fed

the alfalfa hay required 4.55 lbs. of coarse fodder and 5.78 lbs. of grain per pound of

gain, and those fed alfalfa hay and other coarse fodder, 7.43 lbs. and 7.15 lbs., respec-

tively.

The calculated profit in the case of the lot fed alfalfa hay was $5.85, and with the

other lot 62.12. '"The profit in either case was very small; indeed, so small as to

hardly warrant steer feeding except as a means of marketing the feed of the farm.

Alfalfa hay and corn-and-cob meal form a most excellent ration for fattening, and

unless future experiments change these results, we shall have to admit that this com-

bination gives better results than the use of a greater variety of roughage. '

'

Methods of steer feeding. Barn v. shed—third trial, T. I. Males and N. G.

Miller (Pennsylvania Sta. Bui. 74, pp. 8).—Continuing earlier work (E. S. R., 16,

p. 398) the relative merits of feeding in sheds and barns was tested with 2 lots of 12

steers each.

The test began November 4 and closed March 7, the first 4 weeks being regarded

as preliminary. In the test proper the average gain made with steers in barns was
127.1 lbs. and by those in sheds 127.6 lbs. Considering both the test proper and the

preliminary period the values were 174.5 lbs. and 174.2 lbs. During the test proper

the steers in barns consumed 18.67 lbs. of feed per pound of gain at a cost of 12.58

cts. Similar values for the steers fed in sheds were 18.42 lbs. and 12.40 cts. The
conclusions drawn from the test were in effect as follows:

The general result of this experiment is at variance with those of the 2 preceding

ones in the fact that the steers outdoors ate less food per pound of gain than the ones

inside. It confirms the results of earlier work in that the actual amount of food

eaten by the outside lot was less than that eaten by the inside lot, and that the gains

made by fattening steers are not increased by warm quarters. It is not possible to

have stables too cold for fattening steers in this climate, provided they are kept dry

and well bedded. It is possible to keep open yards from becoming excessively

muddy by the use of soft-coal cinders. A shed in a well-drained yard can be kept
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practically a* dry as the interior of a Warn, provided plenty of bedding is used and
the manure is removed sufficiently often.

Summarizing the 3 years' work, the average daily gain of the steers fed in barns

wa> 1.94 lbs. and those fed in sheds 1.82 lbs.

Feeding- trials, M. J. R. Dunstan [Jour. South, ast. Agr. Col. Wye, 1905, No. 14,

Pl>. 13-16).—In the test of the relative merits of Aberdeen Angus, Galloway, Blue

Grey, and Red Poll steers the greatest gain, 2.09 lbs. per day, was made by Blue

Greys for 164 days and the smallest gain, 1.7 lbs. per day, by Red Polls for 88 days.

As regards profits the Galloways ranked first.

Calf rearing, M. J. K. Dunstan {Jour. Smith, ast. Agr. Col. Wye, 1905, No. /;. />//.

16-18).— Brief notes are given on different substitutes for milk fat in .all" feeding.

In 111* days calves fed whole milk gained 1.5 lbs. per head per day as compared
with 1.07 lbs. with those fed separator skim milk and cod-liver oil. About ) oz. was

found to be the maximum amount of oil which could be fed. A feed relished by

calves was made up of oatmeal, ground linseed meal, linseed cake, and lentils 8:5:3: 1.

OOOked overnight with a small quantity of salt and molasses and fed warm in the

proportion of 3 lbs. of meal to 5 qts. of water.

Crossbred sheep, T. R. Robixsox {Jour. Southeast. Agr. Col. Wye, 1905, No. ij,

l>l>. //, 22,figs. 5).—Hampshire, Kent, Suffolk, and Southdown sheep were used in the

crossbreeding tests reported. Judging from the weights recorded the Hampshire-
Kent, the Southdown-Suffolk, and the Suffolk-Kent crosses gave the best returns.

The Hampshire-Kent lambs sold for the highest price. .More twins were dropped
by the Suffolk-Kents than by any of the other crosses.

Shearing lambs, M. J. R. Dunstax {Jour. Southeast. Agr. Col. Wye, 1905, No. 14,

p. IS).—In a test of the merits of the practice of shearing lambs, it was found that a

lot of 5 shorn lambs gained 58.2 lbs. in 36 weeks as compared with <l'.s lbs. in the

case of a similar lot which had not been shorn at the beginning of the trial. The
fleece of these lambs weighed 12 lbs. as compared with 7 lbs. in the case of the lambs

shorn at the beginning of the trial. Definite conclusions were not drawn.

Maltese goats, J. H. Grout {Mo. Consular and Trade Rpts. [U. S.], lU0-r>, No. 998,

pp. 105, 106).—It is stated that there are about 12,000 goats in Malta, both long-haired

and short-haired varieties being kept. The milk is considered of very superior

quality and is used for table and cooking purposes, but not for the manufacture of

butter and cheese. For these products sheep's milk is used. The law requires that

goats slaughtered for market shall be at least a month old and shall weigh not less

than 12 lbs. The average price of a fair Maltese goat is $15, though some of excep-

tional merit bring more. Other points connected with the Maltese goat industry are

discussed.

The successful type of horse that may be profitably raised by New Eng-
land farmers, H. YV. Smith {Agr. of Mass., 1908, pp. 111-144).—From a considera-

tion of historical and other data, as well as existing conditions, the conclusion was

reached that heavy harness horses are the best type for New England farmers to

breed. The paper was followed by a discussion.

The influence of radium bromid on metabolism in dogs, YV. X. Bsrg and
W. H. Walker (Proc. Soc. Expt. Biol, and Med., 8 {1905), p. 89; abs. in Jour. Amer.
client. Soc, 27 {1905), No. 12* Rev., p. 667).—When radium bromid was fed to dogs

in nitrogen equilibrium it was found that protein metabolism was not materially

affected. The total sulphate in the urine was markedly increased.

An improved cage for metabolism experiments, YV. J. Gibs {Amer. Jour.

Physiol., 14 {1905), Xo. 5, }>p. 402-//.'. figs. •/>•—A cage is described for use in

metabolism experiments with dogs especially.

The farmer's poultry house, F. W. Hodsox .and F. C. Elpohd {Canada Dept.

Agr., Poultry Die. Bid. 8, pp. 15, figs. 22).—Poultry houses which have given good
satisfaction, constructed by the Canada Department of Agriculture, the Canadian

23786—No. 8—06 6
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Poultry and Produce Co., the Truro (X. S.) Agricultural College, and by private

individuals, are described and plans given. In these houses several points were spe-

cially sought—warm roosting pens, plenty of sunlight, fresh air without drafts, and

convenience in cleaning. According to the authors the houses may be built with or

without foundations.

"A cement or stone wall sufficiently underground to exclude rats and vermin is

an advantage. The cost varies according to the price of lumber and help. The floor

in most cases is the soil, though cement or wooden floors will give good satisfaction.

... In calculating the number of fowls these buildings will accommodate, allow (i

to 8 sq. ft. of floor surface- for each breeding fowl and give them from 5 to 10 times as

much yard space. For each pen one male will be found sufficient, but it is sometimes

advisable to change the male if not specially mated."

On the relative efficiency of poultry houses with and without ground ven-

tilation, T. R. Robinson and E. J. Russell {Jour. Southeast. Agr. Col. Wye, 1905,

Xo. 14, pp. 175-186, fig. 1, dgms. 2)

.

—The experiments reported show that poultry

houses without floors are not as satisfactory as those with floors, at any rate during

the winter, notwithstanding the fact that from studies previously reported (E. S. R.,

16, p. 588) the unfloored houses were found to be twice as efficient from the point of

ventilation.

It was found that birds raised in floorless houses laid fewer eggs than the others,

the difference in the value of eggs produced amounting to 25 cts. per bird for a period

of 15 weeks. The temperature of the two houses and the carbon-dioxid content of

the air was the same, so in the authors' opinion the reason for the differences observed

was neither the purity nor the temperature of the air.

"The quantity of heat lost by the birds in the raised floorless house is, however,

greater than in the other; more of their food is consequently required for fuel pur-

poses, leaving less for other requirements. It appears to us that this is the reason of

the superiority of the house with a floor.

"Poultry houses cost so little relative to the return they give that it is hardly

worth while trying to overcome the difficulty. The simplest plan is to increase the

accommodation for the birds, giving each one 10 cu. ft. of air space. Floors, either

of wood or brick can then be put in.

" The above conclusions apply in their entirety to movable houses on wheels. If

raised above the ground, they become floorless houses, placed on the ground they

behave like houses with floors.

"It is absolutely essential "to secure top ventilation. The houses received by us

from the makers have usually been deficient in this respect, and we have had to bore

holes in the eaves. By doing this we reduced the amount of carbonic acid in the air

from 30 to 9 parts in 10,000 volumes, and effected an improvement in the eggs."

A practical poultry plant for southern California, E. P. Mitchell (Los

Angeles, Cat: Out West Pub. Co., 1904, pp. 105, pis. 6, figs. 34, chart 1).—In the author's

opinion, the poultry industry in southern California is capable of great development

and on the basis of experience he discusses such topics as buildings, hatching, brood-

ers, houses, feed, water supply, and expenses for equipping a poultry plant wTith spe-

cial reference to local conditions.

The poultry, T. R. Robinson (Jour. Southeast. *Agr. Col. Wye, 1905, Xo. 14, p-

25).—Brief notes are given regarding the station poultry flock and cross-breeding

experiments which have been undertaken. From White Minorcas crossed with

Black Court-pattes a strain has been developed which it is proposed to call the White

Crowns. These are distinguished by white plumage, short white shanks, and a long

breast bone. They lay large white eggs, feather early as chickens, and make very

fair table poultry.

The adaptability of concentrated by-products for poultry feeding1

, W. P.

Wheeler (New York State Sta. Bui. 271, pp. 387-408) .—The tests reported were made



ANIMAL PRODUCTION. 7 l.>7

with chickens and ducklings to Ettudy the comparative value of a number of concen-

trated feeds for supplying protein and mineral matter, constituents which the

ordinary ratioD does qoI Bupply in sufficient quantity al times.

In the tesl with ducklings 3 lots containing 30 birds each at the beginning were

fed during the period of most rapid growth rations in which 60 per cent or more of

the protein was derived from by-products of animal origin. Except for a small

amount of blood meal included in the grain mixture fed each lot the nitrogenous

feeds were for lot 1, animal meal and meat meal; for lot 2, bl I meal and bone meal;

and for lot .'!, milk all mm in i a by-product from milk sugar factories and bone meal.

Tin- average gain in weight per fowl for the 9 weeks of the tost was 82.2 oz. on animal

meal and meat meal, <>7.7 oz. on blood meal am! bone meal, s
i oz. on milk albumin

and bone meal, the cost of ;l pound of gain in tin- :; cases being 4.8, 5.7, and <;. I cts.

In the tost with chickens, which was made with I lots containing from 13 to 50

chicks 2 weeks old at the beginning of the trial, 2 of the lots wore fed rations in

which most <»f the protein was derived from highly nitrogenous animal by-products,

namely, animal meal and milk albumin. I >f the remaining 2 lots one received added

protein in the form of gluten meal and the other gluten meal with a little hone meal.

Asa basal ration all lots were ii-(\ cracked corn, wheat, green alfalfa, and a -rain

mixture. In the 8 weeks of the test the average gains per bird were li'.'.t oz. on

animal meal, 11.5 oz. on milk albumin, 4.6 oz. on gluten meal, and 9 oz. on gluten

meal and bone meal, the cost of a pound of gain ranging from 6.4 cts. on the last

mentioned ration to 14. »> cts. on gluten meal.

The author's conclusions were in effect as follows: Of three highly nitrogenous

rations fed to ducklings, the one containing dried blood and bone meal was associ-

ated with much Blower growth than the one containing animal meal and that con-

taining milk albumin and hone meal, though the same amount of food under each

ration gave equal increase in weight. The superiority of the two rations mentioned

Beemed dne chiefly to their greater palatability.

Of four rations carrying much concentrated food the one containing a large pro-

portion of gluten meals proved inferior, when \n\ to young chicks, to that having

bone meal in addition to gluten meal, and much inferior to others in which most of

the gluten meal was replaced by animal meal or by milk albumin. Qnpalatability

seemed largely responsible for the inferiority of the two rations. The ration giving

the poorest results was also deficient in mineral matter.

The rations containing milk albumin were more palatable and Beemed more health-

ful than the others, but owing to the higher price of this food it was not profitably

used in the desired quantity. The rations containing animal meal were more profit-

ably fed.

The results and ohservations in general, like those from other trials, show a greater

disadvantage in the free use of foods of uncertain palatability and healthfulness dur-

ing earlier stages of growth than at any other time. The composition of the feeding

stuffs used is reported.

Feeding- cotton-seed meal to chickens {Bel. Poultry Jour., 12 [1905), No. 8,

p. 836).—Cotton-seed meal if fed to poultry should, it is said, he fed separately. A
ration of equal parts by weight of corn meal and wheat bran, with sufficient low-

grade flour and middlings to roll into a ball and at the same time not he sticky, can

be used with the cotton-seed meal, the latter constituting about 10 per cent of the

whole mash.

Growth of chickens and cost of rearing, E. Brown {.lour. Bd. Agr. [London],

12(190:>). Nd. 5, />/>. 257-272; reprinted by Univ. Col. Reading, Agr. Dept., 1905, pp.

16).—To secure data regarding the growth of chickens and the cost of rearing, a test

was made with White Wyandottes, Paverolles, Buff Orpingtons, and crossbreds.

The different lots each contained 29 or 30 hirds and all received uniform treatment.

When 13 weeks old the average weight of the chickens ranged from 1 lb. 14 oz. each
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with the crossbred birds to 2 lbs. 3 oz. with the Buff Orpingtons, and the average

cost per bird, including the original cost of egg and incubator and brooder expenses,

ranged from 15.42 cts. with the crossbred birds to 17.32 cts. with the White Wyan-
dottes. The cost of food per pound of gain was practically the same for all the lots,

averaging 6.6 cts. It was noted that there was great variation in growth in different

weeks of the test, though generally speaking the fluctuations were similar with all

the breeds.

The eggs of domestic ducks and hybrid ducks. A contribution to the

study of hybridizing-, G. Loisel (Compt. Rend. Soc. Biol. [Paris'], 59 (1905), No.

36, pp. 587-589).—According to the author's observations a domestic duck's egg

weighs on an average 70 gm. and contains on an average 9 gm. shell, 24 gm. or 21 cc.

yolk, and 37 gm. or 36 cc. white, this quantity of yolk being made up of 13 gm.

water, 7 gm. fat, and 4 gm. protein, and the white of 31.3 gm. water and 5.68 gm.

protein. The eggs laid by a domestic duck crossed with a wild duck weighed on an

average 60.5 gm. and contained 7.26 gm. shell, 29.9 gm. white, and 22.76 gm. yolk

made up of 10.15 gm. Avater and 12.61 gm. dry matter.

The author concludes that the eggs of the crossbred ducks though smaller are

superior to domestic ducks' eggs from a food standpoint since they contain more

dry matter, and that crossing with the wild form is advantageous for continuing the

desirable characteristics of domestic ducks.

The guinea fowl, H. de Courcy (Jour. Bd. Agr. [London] ), 12 (1905), No. 9, pp.

533-536).—A summary of data on the feeding, care, and management of guinea fowls.

As the author points out, guinea fowls are important factors in reducing the number of

insects, and since they gather most of their feed the cost of raising them is less than

with other poultry.

DAIRY FARMING -DAIRYING.

A comparison of wheat bran and cotton-seed meal for milk production, J.

Michels and J. M. Burgess (South Carolina Sta. Bid. Ill, pp. 18).—The authors state

that a review of the literature bearing on the feeding of cotton-seed meal shows that

no ill effects follow its rational use as a food for milk production, and that bad results

are probably due to one or more of the following causes: (1) Feeding the meal in

conjunction with unsuitable roughage, (2) feeding it in a stale or musty condition,

and (3) feeding it in excessive quantity.

The bulletin gives the results of a feeding experiment in which 21 cows were fed

for 3 periods of about 4 weeks each for the purpose of comparing cotton-seed meal

and wheat bran and of studying the influence of cotton-seed meal on the health of

cows. During the first and third periods the grain ration consisted of 3 lbs. of bran

and 3 lbs. of cotton-seed meal, and during the second period 4£ lbs. of cotton-seed

meal.

The average daily butter-fat production was 14.51 lbs. during the first period, 14.96

lbs. during the second, and 14.14 lbs. during the third, showing an increase of 0.63

lb. for the cotton-seed meal period as compared with the average for the 2 periods

when bran was fed. The cost of butter-fat production was 18.7 cts. per pound in

period 1, 16.2 cts. in period 2, and 19.3 cts. in period 3, showing a saving of 2.8 cts.

per pound in favor of the cotton-seed meal period. The butter-fat production of indi-

vidual cows varied in cost from 12.9 to 19.5 cts. per pound. It was estimated that

the bran-and-meal ration fed in periods 1 and 3 had the same manurial value as the

meal ration fed in period 2.

The health of the cows was apparently uninjured by the heavy meal feeding. The
butter made during the second period was appreciably firmer than that during the

other periods, but in other respects it was the same.
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In what way is the feeder responsible for unsanitary milk? W. H. Jordan

(Hoard's Dairyman, SI (1906), No. '. pp. SI, SS,figs. P).—The author defines sani-

tary milk, mentions the different ways In which the milk producer may come into

; ion of unhealthy animals, and discusses the various causes rendering milk

unsanitary after il is drawn. Particular attention is paid to the effect of the differenl

feeding stuffs on milk.

The author believes that there are comparatively feu commercial feeding Btuffs,

which, when properly fed, may n«>t be used with perfecl safety to the flavor and Bani

taiy condition of the milk.

Milk-testing- societies in Sweden (Jour. /!</. Agr. [London], 12 (1906 . No.

to, /,/,. 608, 609). It i> reported thai beneficial results have followed the introduc-

tion into Sweden of the system of cooperative milk testing known as control societies.

From the figures given it appears that the average milk production per cow has

increased from 3,134 lbs. to3,<539 lbs. during 4 years, while the food consumption has

decreased. In L904 there were over 200 control societies in existence in Sweden.

On obtaining- pure milk for infants, children, and invalids, \Y. Hkmiii

(Munchen. Sled. Wchnschr., 5S (1906), No. 7, pp. 800-808, figs. 4)-—This is a general

discussion of this subject with a description of a dairy in which extra precautions

Were taken to prevent the contamination of milk.

The bacteriological examination of such milk showed the presence of L,600 bac-

teria per cubic centimeter as compared with 33,000 to 370,000 in sanitary or pasteur-

ized milk from other sources. An illustrated description is also given of a faucet for

drawing milk from receptacles so that the sample would he obtained equally from

all layers from top to bottom.

The sale of milk for human consumption, M. Casalini (La vendita del latte

per Valirru ntazimn umana. Turin, 1905; rev. in Rev. Gen. Lait, '• (1906), No. 8,

p. 190).—This gives the results of a study of the sale of milk in several cantons and

cities of Switzerland.

Methods of bacteriological examination of milk, F. J I. Slack (Jour. Infect.

Diseases, 1906, Sup. 8, pp. .'14-J..J ..
J

)
.—This description of the technique and apparatus

used in the laboratory of the Boston Board of Health is offered with a view of pro-

voking discussion and eventually securing agreement on uniform and efficient

methods.

The samples are obtained by means of large glass pipettes and placed in test tubes.

Plate- are made with 1 per cent agar having a reaction of -(-1.5 and are incubated in

a saturated atmosphere for 24 hoursat37° C. The sediment obtained by centrifuging

1' ce. of milk is smeared over a space of 4 sip cm. marked on a ^lass slide, dried with

gentle heat, stained with methylene blue, and examined microscopically for bacteria

and pus cells.

Milk containing not over50 cells to the field of the 1/12 immersion lens is allowed to

pass. While streptococci are found in small numbers in most market milk, a milk is

condemned w hen the following tests are all positive: (1) Microscopic examination of

the sediment showing streptococci, diplococci, or cocci; (2) the plate from the same

sample showing colonies resembling streptococci colonies in excess of L00,000to 1 <•<•..

and (3 i the broth culture from these colonies showing streptococci alone or in greal

excess of the other bacteria present.

The microscopic estimate of bacteria in milk, F. II. Slack (Abs. in Science, n.

ter., 23 (1!>0<;), No. 'So, /,. $11).—The centrifugal apparatus used and the method of

examining the sediment tor bacteria are described. The method is believed to have

the following advantages: Rapidity of examination, accuracy, easily learned tech-

nique, and lack of costly apparatus. While not considered equal in accuracy to

plate counts it is believed that the method can, in experienced hand-. In- used with

safety for certifying milk.
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The bacteriological examination of milk, A. C. Houston {London: P. S. King

& Son, pp. 48; rev. in Brit. Med. Jour., 1906, No. 2356, pp. 452, 453).—-The author

ascertained the amount of dirt in milk before and after centrifuging, and made bac-

teriological examinations of 20 samples of milk from each of five sources. The

sources of contamination of milk are discussed and the desirability of establishing

temperature and bacteriological standards for milk is considered.

In order to be free from objection, milk, according to the author, should fulfill

the following conditions: One cc. should not show the presence of Bacillus enteritidis

sporogenes; 0.001 cc, the presence of B. coli; nor 0.0001 cc, the presence of strepto-

cocci. The primary sediment after 24 hours should not exceed 100 parts per million,

nor the secondary sediment after centrifuging 50 parts per million. The problem of

improving milk supplies is discussed and several reforms considered practicable are

enumerated.

Lactic-acid bacteria, W. M. Esten (Abs. in Science, n. ser., 23 (1906), No. 580,

p. 210).—Studies have been made of the lactic-acid bacteria isolated from samples of

milk received from nearly every section of the United States and Canada.

Two distinct groups of lactic-acid bacteria have been found, (1) gas-forming bac-

teria, (2) nongas-forming bacteria. The first group consists of Bacillus coli communis

and Bacterium lactis aerogenes, which is considered identical with the Bacillus acidi

lactici of Hueppe. The second group, in the opinion of the author, consists of only

one species of bacterium with its varieties, namely, Bacterium lactis acidi of Leichman.

The first group is aerobic and the second facultative anaerobic.

Milk not containing B. lactis acidi is considered a dangerous product if kept for any

length of time, inasmuch as it then becomes a good medium for the growth of all

kinds of putrefactive bacteria and disease germs, while milk containing this organism

soon becomes nearly free from other forms.

Kinds of bacteria concerned in souring of milk, P. G. Heixemaxx (Abs. in

Science, n. ser., 23 (1906), No. 580, pp. 211, 212).—The author believes that all so-

called lactic-acid bacteria belong to two groups, the colon aerogenes group and the

streptococcus group, and states that this arrangement is arrived at by a comparative

study of culture characteristics of pathogenic, sewage, fecal, and milk streptococci.

The ordinary bacteria producing lactic fermentation are stated to be Bacillus aero-

genes lacticus and Streptococcus lacticus either alone or in cooperation. Bacillus coli and

peptonizing bacteria it is believed may also participate in the souring of milk. The
gas-producing organism is present in large numbers in initial stages but is ultimately

stopped by the development of the streptococcus. Lactic-acid bacteria are believed to

be of intestinal origin, gaining access to milk with particles of cows' feces.

Since Streptococcus lacticus is invariably present in fresh milk collected with good

precautions it is believed that the sanitary significance of streptococci in market milk

needs further investigation.

A note on the indol-producing bacteria in milk, S. C. Prescott (Abs. in

Science, n. ser., 23 (1906), No. 580, %>P- 212, 213).—In studying the relation between

the occurrence of indol-producing bacteria and the total number present in milk,

bacteriological examinations were made of 524 samples collected from 175 different

farms. The results obtained with 278 samples are tabulated.

Of 13 samples containing above 1,000,000 bacteria per cubic centimeter, 9 samples

or 70 per cent showed the presence of indol; of 2 samples containing between 500,000

and 1,000,000, 1 sample or 50 per cent showed the presence of indol; of 34 samples

containing between 100,000 and 500,000, 14 samples or 41 per cent showed the pres-

ence of indol; of 229 samples containing between 25,000 and 100,000, 32 samples or

14 per cent showed the presence of indol; and of 133 samples containing 25,000 or

less, 17 samples or 12 per cent showed the presence of indol.

Bacteriological studies of some milk samples of abnormal properties,

R. Burri and M. Duggeli (Centbl. Ball, [etc.], 2. Abt., 15 (1906), No. 22-23, pp.
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709-722).—This gives the detailed results of bacteriological studies of 4 samples

of milk, one designated as smelling like Limburger cheese, one as having a dog

odor, one having a bitter taste, and our with the marked taste and odor of Glarus

cheese.

The quantitative determination of leucocytes in milk, A. K. Ward
I Abs. in

Scu nee, n. s( r., 23 I 1906) . No. 580, p. 211 (.—Comparative determinations of Leucocytes

in milk were made by the method of Doane and Buckley of the Maryland Station

and thai of Stewarl of the Philadelphia Bureau of Health. The Doaue-Buckley

method was found to givemore satisfactory result- in duplicate determinations than

the other method mentioned.

On the reductases of cows' milk, E. Seligmann (Ztschr. Hyg. <<. Tnfectionskrank.,

52(1906), No. 2, pp. 161-178). The author distinguishes Buperoxydase, the enzym
in milk which decomposes hydrogen peroxid, from a reductase. Both are believed

to he bacterial products.

Among the bacteria having catalytic action are cocci previously described by the

author, and among those producing reductase is a small, thick, aonliquefying bacillus

isolated from milk. No essential differences were observed between the reduction

of a weak alcoholic solution of methylene blue and of Schardinger's reagent which

contains formaldehyde in addition to the methylene blue.

Aside from the reducing suhstances in milk due to bacteria, there are also present

in the milk, according to the author's investigations, de< iposition products of the

casein which have similar properties. It in thought possible that these may be

formed in the milk ducts even by bacterial action. The oxydases in milk, on the

other hand, are not considered products of bacterial growth.

Biological and biochemical studies on milk, C. J. Koning (Abs. in Rev. <'<>'n.

La.it, 5 (1906), No. 8, j>/>. 1S>;-1S9) .—This report, which is the fifth upon this subject,

deals with the enzyms in milk. Theabstract gives the numerous conclusions reached

by the author, among which are the following:

Milk does not contain an oxydase. A positive reaction with the tincture of guaiac

ought to be attributed to the presence of peroxid in the tincture. Peroxydases are

always present in milk and their presence maybe demonstrated by Storch's test.

The reaction of the peroxydases has no relation to the presence of catalase in milk.

Colostrum in certain instances gives a positive reaction with the Storch test and a

negative reaction with guaiac. The bacteria commonly found in milk do not develop

oxydase nor peroxydase w hen inoculated into sterile milk.

Diastases are always present in milk. Certain common milk bacteria are capable

of producing traces of diastase when inoculated into sterile milk. In pathological

processes in the mammary gland the amount of diastase in the milk is increased.

Schardinger's reaction is to he attributed to the enzym reductase, which is

encountered commonly in milk, and which may be produced by bacteria. Patho-

logical processes in the mammary gland increase also the amount of reductase in

milk.

Catalase is present in milk and may be determined quantitatively. One hundred

gin. of fresh normal milk is capable of decomposing 1 id mg. of hydrogen peroxid in

2 hours. Catalase in milk may be produced by bacteria and may be increased by

disease of the udder. The quantity of eatalase in milk is also increased by the

presence of leucocytes.

The author does not believe that chemical analysis and the determination of the

refraction of the serum permit the recognition of the milk from diseased animals.

In certain cases, however, such milk may be recognized by the cryoscopic method

and by the determination of eleetrical resistance.

Proteolysis in cows' milk preserved by means of formaldehyde, W. < >. Tick

and II. C. Sherman (Jour. Amer. Chem. Soc., 98(1906), No. './>/> U Sam-

ples of milk preserved with formaldehyde in the proportion of about 1:1,000 were



802 EXPERIMENT STATION RECORD.

kept under laboratory conditions and analyzed at different intervals. It was not

considered certain that all bacterial action was suppressed in this way. The results

obtained are shown in the following table:

Distribution of nitrogen in milk preserved with formaldehyde.

Age of samples, in months.

17. 26. 28. 37.a

P. rt. P. Ct.

Lactose
Estimated loss of lactose ,

Acidity calculated as lactic

Percentage of total nitrogen, as—
Casein
Albumin and syntonin
Proteoses
Peptones by bromin
Peptones by tannin
Peptones by phosphotungstic acid
Amino acids, etc. , by tannin
Amino acids, etc., by phosphotungstic acid

4. 25
0.31
0.24

80.60
5.00
6.10
0.60
1.90-

2.20
6.40
6.10

4.37

0.21

73.70
4.40

14. 20
0.90
1.70
1.90
5.90
5. 70

P. ct. P. ct.

4.46 4.46
0.39 0.38
0.31 ! 0.54

73.70
6.30
11.10
2.30
3.00
5.20
5.90
3.70

11.40
6.80

24. 90
10.10
9.10
10.70
47.80
46.20

P.ct.
4.68
0.18
0.84

3.70
5.50

29.90
10.70

P. ct.

4.76
0.15
1.43

17.90
4.20

10. 60

50. 20

1.40

65.' 90

o In this sample all of the nitrogen in a small lump of curd was estimated as present in the form of

casein in the figures here given.

These results are noted as agreeing in essential features with the proteolysis

brought about by galactase in the investigations of Babcock and Russell.

Domestic butter, A. McGill (Lab. Inland Rev. Dept. [Canada] Bid. 107, pp. 12)

.

—
This reports the analyses of 180 samples of butter intended for home consumption

and collected during July, 1905. Only 1 sample contained borax and only 2 showed

more than 15 per cent of water.

Contribution to the knowledge of Holland butter, A. Olig and J. Tillmans

(Ztschr. Untersuclt. Nahr. u. Genussmth, 11 (1906), No. 2, pp. 81-93).—Analyses of

numerous samples of butter made by the authors and of market samples are reported

and discussed in completion of the work upon which a preliminary report was previ-

ously made (E. S. R., 16, p. 917).

The relative value of the different determinations for detecting adulteration of but-

ter with animal fats is discussed. As fatty acids in food may, in part, pass into the

butter, it is believed that data secured by methods depending upon the nature or

amount of the fatty acids should be accepted only with a certain amount of caution.

The most useful means of detecting foreign animal fats in butter are believed by the

authors to be examination with the micropolariscope and determinations of the

Reichert-Meissl and saponification numbers.

Butter making- on the farm, E. H. Webster ( U. S. Dept. Agr., Farmers 1 Bid. 241,

pp. 31).—The various steps involved in butter making from the time of milking to

the marketing and storing of the finished product are clearly set forth in a popular

manner.

Use of pure cultures in the manufacture of Grana cheese, C. Gorini (Rev.

Gen. Lait, 5 (1906), No. 8, pp. 169-172).—Since 1903, 150 cheeses have been manu-
factured under practical conditions in order to determine the value of the cultures

isolated by the author from excellent samples of this kind of cheese. The cheese

was made and examined by a committee composed of manufacturers and dealers in

Grana cheese.

While the work has not been carried on sufficiently long to warrant positive con-

clusions, the results so far are favorable to the use of the author's cultures. A value

of 962 francs was placed upon 35 cheeses made with the pure cultures, while 35 made
without the use of such cultures were valued at 689 francs. The author's method, as

briefly stated in this article, is based upon strict hygienic measures in the production

and handling of the milk as well as in the use of cultures.
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Investigations on sour-milk cheese, ('. II. Eckles i Ann. Agr. Suisse, 6 i 1905 I

]9b. 8, pp. 328-382).— En continuation of the investigations previously noted (E. S.

R., 17, p. 291), the author made chemical and bacteriological examinations of \

kinds of cheese from German sources and 2 kinds of Swiss cheese. Thevarious

organisms isolated were grown in sterile milk.

According to the conclusions reached by the author Oidium laclis commences to

develop at once on the surface of cheese made without rennet and neutralizes

gradually the acid produced by the lactic ferments. At the Bame time there is a

development of a yeast, especially in places where the acid has been pari ly neutral-

ized. These two organisms render the casein soluble, bu1 the oidium is considered

the more important factor in this process. Bacterium laclis acidi is absent in the ripe

cheese. The strong odor and the coating arc attributed to the work of bacteria,

among which is a yellow micrococcus which it is the author's intention to study

later.

The ripening- of Hartz cheese, II, ('. II. Eckles and < >. \l.\ns
I
Centbl. Bakt.

[4&], 2. Abt., 15 {1906), No. 25, pp. 786-790).—In the first communication (E. S.

R., 17, p. 291) it was reported that a yeast plays an important role in the ripening of

this sour-milk cheese. Further experiments with sterile curd have confirmed this

view. Descriptions are given of the various organisms found.

In a note to this article Rahn ascribes the disagreement in the results obtained by

Eckles (see above) and himself to the fact that Eckles worked with sour milk and

he with cheese.

Care of dairy utensils, 0. Erf and C. W. Melick {Kansas Sta. Bui. 181, pp. 9-

90, figs. 8).—This consists of a general discussion of the care of dairy utensils with

reports of two series of experiments in cleaning cream separators, the result- of which

are presented by the authors in the following conclusions:

"A cream separator should be thoroughly washed every time after using. A brush

should be used on every part and piece, using 5 per cent solution of borax or other

good washing powder. Rinse in hot water, or steam if possible. They should then

be left to dry while hot. Wiping with an ordinary clean cloth contaminates utensils

with innumerable bacteria.

"The bacterial contamination in milk is increased from three to five times by run-

ning it through a separator bowl which has been used and only flushed and left

standing several hours. If only flushed while using, for several days, the contami-

nation increases several times more, and such milk would be likely to be detrimental

if fed to calves.

"The use of washing powder in flush water reduces the number of bacteria in the

following batch of milk that is run through, and cleanses the separator more than

hot water alone, but not sufficiently to warrant that method of cleaning.

" The use of a cream separator that is thoroughly washed reduces the number of

bacteria in milk one-fifth to one-fourth.

"Improper cleaning is detrimental to a separator on account of the rust that

accumulates on dirty or damp places. This may shorten the life of the machine

many months, depending on the degree of cleanliness employed.

"Running milk through a dirty separator is similar to running it through a dirty

strainer, with all of the tilth of the previous milking left in it from twelve to twenty-

four hours. The millions of undesirable bacteria from the dirt, manure, and slime

lodged in the separator bowl spoil all the milk, to a greater or lesser degree, that

passes through the machine.

"When properly used, a cream separator is a clarifier and to a certain extent a

purifier of milk, but when carelessly used it is a source of filth and contain

i

nation."

Missouri State Dairy Association (Mo. Bd. Agr. Mo. Bid., 5 {1905 \, No. S, pp.

63, pi. lyfigs. 6).—This is a summary of the proceedings of the sixteenth annual meet-

ing of the Missouri State Dairy Association held in November, li»05. The addresses



g04 EXPERIMENT STATION RECORD.

which are printed in full deal with the value of silage for cows, European dairying,

improvement of dairy cattle, guarding against the introduction of tuberculosis into

dairy herds, the need of a dual purpose cow, profit in dairying, and quality in dairy

products.

VETERINARY MEDICINE.

Diseases of cattle, sheep, goats, and swine, G. Moussu and J. A. W. Dollar

(London: Gay & Bird, 1905, pp. XVIII+785, pis. 17, figs. 316).—The present vol-

ume is based largely on Moussu' s "Maladies du Betail" and other literature of Ger-

man, English, and American origin. The subject-matter is classified according to

the organs affected. The volume constitutes a valuable edition to the literature of

veterinary science in English and is well illustrated.

Annual report of the State board of live stock commissioners {Ann. Rpt.

Ohio Bd. Agr., 59 (1904), pp. 713-774, .figs. 15).—The work of the State board of live-

stock commissioners during the year is briefly outlined.

A detailed discussion is presented of a number of common diseases observed in the

State, together with a map showing the distribution of each disease in the State.

The more important of these diseases are anthrax, actinomycosis, glanders, hog

cholera, swine plague, nodular disease in sheep, rabies, sheep scab, tuberculosis, etc.

A copy is given of various laws passed by the State legislature relating to live stock

and the duties of the live-stock commissioners. Notes are also given on the pre-

vention of swine plague and hog cholera by P. Fischer.

The method of procedure of the board of live-stock commissioners in dealing with

tuberculosis is outlined. The tuberculin test is being applied to cattle whenever

request is made by the owner, and it is believed that in all instances the owner

receives the full market value which could be expected for animals when found

diseased.

Infectious diseases of animals and the live stock industry of the State, P.

Fischer (Ann. Rpt. Ohio Bd. Agr., 59 (1904), pp. 394-400).—Attention is called to

the prevalence of various animal diseases in Ohio, particularly to glanders, tubercu-

losis, actinomycosis, rabies, trichinosis, and intestinal parasites. Brief recommenda-

tions are made regarding methods of preventing the outbreak and distribution of

these diseases. The economic importance of animal hygiene is discussed.

Annual report on the distribution of animal plagues in the German Empire
(Jahresber. Verbr. Tierseuch. Dent. Reiche, 19 (1904), pp. VI+287,pls. 4)-—The pres-

ent report is occupied with a discussion of the more important animal plagues, with

particular reference to their distribution in various parts of the German Empire.

The diseases included in the statistical account are anthrax, blackleg, rabies, glan-

ders, foot-and-mouth disease, pleuro-pneumonia of cattle, horse mange, sheep scab,

hog cholera, swine plague, fowl cholera, fowl plague, tuberculosis, etc. In an appen-

dix to the report the distribution of these diseases is set forth in detail in a tabular

form.

The veterinary section, A. Theiler (Transvaal Agr. Jour., 4 (1905), Xo. 13, pp.

69-96).—Particular attention is given to a discussion of the stock diseases of South

Africa, including horse sickness, which is apparently transmitted by insects, rinder-

pest, heart water of domestic ruminants transmitted by Amblyomma hebrseum, red

water transmitted by Rhip>icephalus decoloralus, biliary fever of horses transmitted by
R. evertsi, malignant jaundice of dogs transmitted by Hsemaphysalis leachi, east coast

fever transmitted by Rhipicephalus appendiculatus and R. simus, tsetse fly disease

transmitted by Glossina morsitans, etc. J. M. Christy presents a report on measles

in the pig with notes on the symptoms by which it may be recognized, diagnosis of

the disease, etiology, and its economic importance.

Immunization with exudates and bacterial extracts, J. Citron (Centbl. Ball,

[etc.'], 1. Abt., Orig., 40 (1905), No. 1, pp. 153-155) .—The immunity produced by
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the use of aggressins is believed qoI to be differenl from that broughl about by bac-

terial extracts. The author has demonstrated to his own satisfaction thai aggressine

are contained in bacterial extracts, and that the antiaggressins are identical with the

complements. An active as well as a passive immunization can, therefore, be

broughl about in this manner.

The transportation of tetanus toxin to the spinal centers through the

nerve fibers, X. Tikkkti (Centbl. Bakt. [etc.], i. AbL, Orig., 38
I 1905), Nos. 5, pp.

$99 510; 6, pp. 626 644, pi. /)•— In the author's experiments it was found that in

guinea pigs and rabbits the ischiatic nerve may absorb the tetanus toxin and trans-

port it to tlif nerve centers when the toxin is applied to the cut end of the nerve.

In the transference of the tetanus toxin the necessity of an intact axis cylinder is

apparent. When tetanus toxin is introduced subcutaneously into a Busceptible ani-

mal it is mostly absorbed by the lymphatics and passes thence into the blood. A

small portion of the toxin, however, is found in the nerve trunk- of the region. The
tetanus toxin is transported to the nerve centers not through the lymphatics of tin-

nerves but in the actual nerve fiber, particularly the axis cylinder. When the

tetanus toxin is injected into the muscle it spreads about and comes in contacl u ith

the nerve fibers by which it is absorbed. Tetanus toxin introduced into the gastroc-

nemius muscles of guinea pigs is found in the ischiatic nerve within one and one-half

hours.

Minute doses of tetanus toxin may, therefore, produce a symptom of the disease.

provided it comes in direct contact with the nerves. If tetanus antitoxin is injected

into a nerve trunk and toxin injected later into the corresponding muscles, tin- anti-

toxin will prevent the toxin from reaching the central nervous system.

A report on human and bovine tuberculosis, II. Kossel {Brit. Med. Jour.,

1905, No. 2344, PP- 1445-1449).—The author presents a summarized account of his

investigations in the German Imperial Health Office in cooperation with other

investigators.

During the extensive studies carried on under these auspices the conclusion was

reached that there are two distinct types of tubercle bacillus, the ho vine and human.

Tuberculosis in cattle is to he traced exclusively to infection with bovine tubercle

bacillus. Swine are susceptible to both forms and human tuberculosis arises chiefly

from an infection with the human bacillus. Tuberculous lesions in man may, how-

ever, he produced by the bovine tubercle bacillus and the disease may be transmitted

to human beings by food derived from tuberculous animals, especially by COws' milk.

The origin of tuberculosis, methods of combating it, and feeding young
animals, E. vox Behring (Beitr. Expt. Ther., 1904, ZVb- . s'. /</'. 1-138).—This article

contains an account of the principles upon which the author's method of immunizing

cattle against tuberculosis is based, tin- details regarding methods of performing this

operation, and considerable controversial matter.

While cattle appear to he more susceptible than any other animal to natural infec-

tion with tuberculosis, it has been found in the author's experiments almost impos-

sible to inoculate them by means of the hypodermic method. During the past 6

years 20 cattle have received, hypodermically, enormous quantities of tubercle cul-

tures, in some cases as high as \ liter, u ithout producing any infection. When these

animals were killed and carefully examined several months or even years after

inoculation no trace of tubercle bacilli was found and no evidence of infection. If

this is found to he generally true it will readily explain the negative results from the

hypodermic inoculation of cattle with tubercle bacilli of human origin. Cattle are

readily infected by intravenous inoculation.

The author believes that calves and children may he immunized against tubercu-

losis by preventing the occurrence of live tubercle bacilli in the fond, and by feeding

them milk treated with formaldehyde so as to destroy the tubercle bacilli and Leave

uninjured the immunizing bodies found in tuberculous milk. For this purpose
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formaldehyde may be added to milk at the rate 1 part to 40,000. It is maintained by

the author that the protective bodies are regularly found in the blood when the

animal is in the process of recovery from infection.

The only true remedy for infectious diseases appears, therefore, to consist in the

use of protective bodies obtained from the blood or other body fluids of animals

which have recovered from the disease in question. The chief danger of infection

of both calves and children is believed to occur in early life from drinking milk con-

taining tubercle bacilli. The appearance of pronounced symptoms of the disease

may not be noted until later life.

Immunization of cattle against tuberculosis, E. vox Behring (Beitr. Expt.

Ther., 1905, No. 10, pp. 1-21).—In this article a brief review is presented of the

work thus far carried out at the Marburg University under the author's direction,

especially on the problem of vaccinating cattle to render them immune against tuber-

culosis. An attempt is made to present definitions of certain terms used in con-

nection with this problem, especially virus, vaccine, jennerization, pasteurization,

immunity, etc.

It is reported that about 10,000 cattle have been immunized according to the

author's method with good results. This work has been done partly by men work-

ing directly under the author and partly by other veterinarians. The small propor-

tion of failures which have occurred seem to be capable of explanation, so that no

serious defect has been found in the method.

The action of tubercle bacilli of different origin, R. Link {Arch. Hyg., 53

(1905), Xo. 3. pp. 264-274) .—In order to test as delicately as possible the differences

in morphology and pathogenic action between tubercle bacilli of human and bovine

origin the author inoculated rabbits in the anterior eye chamber with accurately

weighed quantities (0.0001 to 0.0002 gm.) of cultures of tubercle bacilli. The bacilli

of human origin came from an advanced case of consumption, that of bovine origin

was obtained through the kindness of Professor von Behring.

A preliminary test of these cultures showed that guinea pigs inoculated in the body

cavity with the human bacilli died within 23 days of generalized tuberculosis, while

the bovine bacilli did not seem to be so virulent when inoculated in this manner.

The results obtained in various experiments are presented in a tabular form. It

appeared from these experiments that the bovine bacilli are short rods without any

granulation, while the human tubercle bacilli frequently show granulation. Guinea

pigs inoculated with human bacilli showed large numbers of the tubercles, while the

bovine bacilli appeared more likely to produce diffuse inflammatory processes.

No differences were observed in the pathological processes whether the animals were

inoculated with 0.0001 or 0.0002 gm. of the cultures. In general the course of the

disease was more severe after infection with bovine than with human tubercle bacilli.

A general infection, however, took place in all cases.

Tuberculosis in cattle and tuberculin tests of the station herd, J. M. Scott

(New Mexico Sta. Bid. 55, pp. 15, pis. 5).—Notes are given on the nature, symptoms,

method of infection, and prevalence of tuberculosis. The nature of tuberculin is

briefly stated, together with directions for making the tuberculin test.

The literature relating to the subject of feeding tuberculous milk is discussed.

Two calves from tuberculous cows were allowed to take the milk of these cows.

Both of these calves developed tuberculosis, while a third calf, also from a tubercu-

lous cow, did not develop the disease when not allowed to take its mother's milk.

It is believed that tuberculosis could be eradicated from the Territory by a thorough

application of the tuberculin test and the destruction of reacting cattle. A test of

the station herd, consisting of 19 calves, indicated that 15 per cent wrere tuberculous.

Vaccination against tuberculosis in Melun, E. Thierry (Jour. Agr. Prat.,

n. ser., 10 {1905), No. 50, pp. 749, 750).—A brief account is given of experiments

carried out in Melun by Vallee. The cattle on which the experiments were made
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have all been slaughtered, and the results show that in vaccination may be had the

most satisfactory method of controlling tuberculosis.

The experimental disease caused by inoculation with tubercle bacilli from
which the oil has been removed, J. Cantaci /ink {Arm. Tnst. Pasteur, 19

I

No. 11, />/>. 699-714)-—It has Long been known thai tubercle bacilli killed by heat-

ing to a temperature of li'<>° C. remain toxic and when inoculated into guinea pigs

may cause serious disease or death.

The author wished to determine the effect of the complete removal of fat from
tubercle bacilli. Forthis purpose bacilli in glycerin bouillon were kept at a tem-

perature of »>0° C. for 1 hour on 5 successive days. The dead bacteria were then

filtered, dehydrated in vacuum, and treated in a Soxhlel apparatus bj a successive

exposure to methyl alcohol and petroleum ether. After from 36 to |s hours all

trace of fat had disappeared. The bacteria thus treated wen- of bovine origin and
of a virulence sufficient to kill guinea pigs within 36 hours aftei inoculation with a

dose of 20 cm.

Within 2 hours after inoculation of a fatal <lose of bacteria treated as just described

the temperature of guinea pigs fell several degrees. This subnormal temperature
persisted for »i hours. During the progress of the disease the blood becomes eosino-

philous, the kidney hyperemic, the muscle fibers of the heart swollen, and other

pathological lesions appear. When smaller doses were given the subnormal tempera-

ture was rapidly followed by fever, emaciation of the animal, ami the formation of

tuberculous nodules or abscesses which were later resorbed entirely.

Further experiments showed that tubercle bacilli, killed and deprived of their fat,

cause an acute necrosis of the leucocytes when given in fatal doses, while in small

doses they produce similar symptoms of less duration and an enormous hypertrophy
of the spleen. Animals inoculated with such bacilli react in a typical manner to

tuberculin for a period of several weeks. When such bacilli are treated with ( i ram's

mixture of iodin and potassic iodid they cause no necrosis. The active resorption of

treated bacilli may be caused by daily injections of iodid of potash after inoculation.

Ranilla, J. C. Skgura (Bol. Sec. Fomento [Mexico], 5 ( 1905), No. i. I. />/>. 1',0-lw

figs. 1 ?).—Ranilla has been shown to be a disease of cattle identical with Texas fever

of this country and tristeza of South America. It is transmitted from diseased to

healthy cattle by means of the cattle tick. The pathogenic cause of the disease is

the same blood parasite which is observed in Texas fever, and treatment for the dis-

ease should, therefore, be the same as adopted against Texas fever.

Abortion in cows, T. W. Cave (Jour. Southeast. Agr. <'<>!. Wye, 1905, Xo. 14, pp.

$45-248).—A brief account is given of contagious and noncontagious abortion in

cows, with a discussion of remedies for the contagious form. The plan adopted by

the author consisted in the isolation of all aborting cows, destruction of the fetuses

and fetal membranes, and a thorough application of Izal at the rate of 1 to every 80

to 200 parts of -water.

The treatment of infectious vaginal catarrh, Attixger (Berlin. TierarzU.

Wchnschr., U>0.',, No. 50, pp. 845-848) .—The literature relating to this disease in cattle

is critically reviewed.

As a result of the author' 8 study of thisdisease it is concluded that it is not possible

to adopt rational govern mental orders for the control of the disease, for the reason

that the nature of the disease is not sufficiently well known. It is not absolutely

certain that the disease is infectious or cause* 1 by micro-organisms. The results of

experiments thus far made are at variance regarding the methods of treatment, and
opinions differ widely also regarding the economic importance of the disease.

Parasitic gastro-enteritis, F. (J. Ashley ( Vet. Bee., 18 (1905), No. 912, p.

448).— For a number of years the author has observed cases of gradual emaciation in

young steers grazing on swampy pastures. At first some of the cases were thought

to be tuberculosis, but later recovered. Occasionally acute symptoms developed and
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the animals died within about 60 hours. Post-mortem examinations made on such

cases showed the presence of Strongylus gracilis, and the disease is therefore to be

considered as of parasitic origin.

Mortality in cattle caused by eating- poison tulip, J. I). Stewart {Agr. Gaz.

X. S. Wales, 16 (1905), No. 10, pp. 9.56-959, figs. 3).—In a herd of 96 cattle 25 died

from eating Hbmeria miniata. In some cases death occurred within a few hours,

while other cases lingered for 2 or 3 days and some recovered. The mucous mem-
brane of the fourth stomach and of the [intestines was greatly inflamed. Feeding

experiments showed that 3 oz. of the plant was sufficient to cause serious symptoms

of poisoning in heifers.

On the occurrence of hydrocyanic acid in Johnson grass, M. E. Jaffa
( Cal.

Bd. Health Mo. Bui., 1 (1905), No. 2, pp. 11, 12).—The death of cattle in Los Banos,

California, was reported as due to eating Johnson grass. A preliminary analysis of

this grass showed conclusively that it contained hydrocyanic acid. A quantity of

fresh Johnson grass was then obtained, and upon analysis was found to contain 0.05

per cent hydrocyanic acid, while barnyard grass from the same locality contained no

poison.

The poisonous action of Johnson grass, A. C. Crawford ( U. S. Dept. Agr.,

Bur. Plant Indus. Bui. 90, pt. 4, pp. 6).—The literature relating to the chemistry of

Johnson grass and related species is briefly reviewed in connection with bibliograph-

ical notes. Some reports have been received since 1902 regarding the supposed

poisonous action of this grass. In a sample obtained from Santa Rosa, California,

positive tests for hydrocyanic acid were obtained. The grass is reported as poison-

ous when grown on either irrigated or nonirrigated lands, but especially so when the

grass matures rapidly.

Diseases of sheep, T. W. Cave (Jour. Southeast. Agr. Col. Wye, 1905, No. 14, pp.

239-244, fig. 1).—The author discusses pernicious anemia in sheep due to the pres-

ence of Strongylus contortus in the fourth stomach. Many cases of this disease came

under his attention. The worm is described and notes are given on its life history.

The best means of preventing infestation is to keep close watch upon the condition of

the water supply of sheep.

Anthrax in the horse, J. R. McCall ( Vet'. Rec, 18 (1905), No. 911, pp. 429,

430).—A brief account is given of this disease in horses with special reference to a

case in which the symptoms develop very rapidly, resulting in death. The source

of infection was probably turnips which came from a neighborhood where anthrax

had occurred. It was also possible that infection was spread to some extent by traffic

in wool which was carried on in connection with the same stable. Judging from the

clinical symptoms in this case, the bacilli gained entrance through the lymphatics of

the throat.

Variations in the content of agglutinins and precipitins in the blood

during an infection with glanders, A. Bonome (Centbl. Bakt. [etc.], 1. Abt., Orig.,

38 (1905), Xos. 5, pp. 601-611; 6, pp. 732-740).—The experiments reported in this

paper were carried out on horses, asses, cats, and guinea pigs.

The blood serum of horses during experimental infection with glanders and also

during artificial immunization against the glanders bacillus shows a pronounced

increase in the agglutinin content. This increase takes place more rapidly after

inoculation through the nasal mucous membrane than when infection takes place

through the alimentary tract. During the period of mallein reaction the agglutinat-

ing power of the blood of glanderous horses is increased. The same may be said for

the blood of horses which no longer react to mallein.

It was found that the agglutinating power of the serum of glanderous horses was

entirely destroyed by heating for 1 hour at a temperature of 62 to 65° C. The
agglutinating power reappears, however, upon the addition of normal serum of other

animals in the proportion of 1:2.
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The diagnostic value of agglutination in glanders, .1. S< FTNURER
| Centbl. Unit.

[etc.] i. 'Abt., Orig., 39 I 1905), No. /. pp. 180 181 I. The author describes in some
detail the technique of the method including the taking and sending of blood samples,

repetition of this process, the preparation of the tests, and the judgmenl of results.

It appears thai between the 2 groups of decidedlj positive and negative results some
uncertain cases will appear which require a repetition of the test.

The unity of dourine, < h E. Schneider and M. Buffard [Ann. Inst. Pasteur, 19

(1905), No. 11, pp. 716 717). Attention is called to the difficulty of demonstrating

the blood parasite in cases of dourine. The author was able, however, t<> determine
the presence of Trypanosoma rougeti as the cause of dourine in France.

Studies on Trypanosoma duttoni, Tin roux (Ann. Inst. Pasteur, 19 (1905 . Vb.

9, pp. 564-572, pi. /'. This blood parasite was found in the blood of house mice,

and notes are given on its appearance and on successful methods of cultivating

it. The various forms which it assumes in artificial cultures are also noted.

The organism may be reinoculated from one specimen to another of house mice and
also to other species of the same genus, hats and guinea pigs, however, seem to be

refractory. The blood of animals recovered from infection < tains no agglutinin

toward Trypanosoma duttoni.

Trypanosomes in the blood of inoculated animals, A. Nissle (Arch. Hyg.,

53 I 1905 I, No. 3, pp. 181 204 I. The observations reported in this article were made
on laboratory animals inoculated with Trypanosoma brucei, '/'. equinum, and T. lewisii.

hats, white mice, and guinea pigs were the chief experimental animals employed.

The author describes in some detail the morphological changes undergone by the

blood parasites in these experimental animals, their movements, microscopic struc-

tures, reaction of the blood cells toward them, and other related matters. A brief

bibliography of the subject is appended to the article.

Experimental trypanosome diseases, L. Halbebstaedter (Centbl. Bald, [etc.'],

1. A>>t.< Orig., 38(1905), No. 5, />/>. 525-532, pi. 1).—The author reports in consider-

able detail the degrees of infection of white mice and rabbits with the trypanosomes
of dourine, mal de caderas, and nagana. The technique of staining trypanosomes is

also briefly considered.

On trypanosomes and their presence in the blood of Brisbane rats, (
'. J.

Pound (Proc. Roy. Soc. Queensland, 19(1905), .V". /, pp. 33-38).—In recent years

the author has frequently observed trypanosomes in the blood of rats. Notes are

given on the technique of examination of fresh and stained specimens of rat blood

containing the trypanosome of surra.

Anew endoglobular hematozoan, .1. J. Vassal (Ann. Inst. Pasteur, 19 (1905),

No. 4, pp. 224-231).—An endoglobular protozoan is found in Sciurus griseimanus.

Inoculation experiments showed that this organism is not pathogenic for man,

monkeys, rabbits, guinea pigs, or pigeons. Brief notes are given on its appearance.

The spread of plague infection by insects, W. Hunter (Centbl. Bakt. [etc.], 1.

Abt:, Orig., 40 { 1905 \, No. J, pp. 43-55).— From a review of the literature of the sub-

ject and from the author's experiments it is concluded that insects may carry Bacillus

pestis and may. therefore, be the means of disseminating this organism over wide
areas.

Sucking insects, BUCh as fleas, bugs, etc., mechanically convey infection from place

to place in the same manner as other insects. Apparently the danger from the hites

of the insects has heen exaggerated. It appears that the spread of infections diseases

by insects is accomplished indirectly by the deposition of plague bacillus on foods,

clothing, and household material.

The tapeworms of Australia,' N. A. Conn (Agr. Gaz. N. S. Wales, 16 (1905),

No8. .', pp. 153-168; 3, pp. 909-219; 4, pp. 301-318; 7, pp. 619-631, figs. S4).—The
anatomy of tapeworms is discussed, and notes are given on the methods of collecting

them for study and on the life history of these pests. In the special discussion of the
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subject attention is given to tapeworms of the cat, dog, and horse, with especial refer-

ence to those forms which are of economic importance as parasites of man or impor-

tant domestic animals.

The method of distribution of trichina embryos, C. Staubli
( Vrtljschr.

Naturf. Gesell. Zurich, 50 {1905), No. 1-2, pp. 163-176).—By means of feeding experi-

ments with mice, guinea pigs, and other experimental animals the author studied

the method of distribution of trichina embryos after hatching in the intestines.

During these experiments infested muscle tissue from human beings, pigs, and rats

was used. When samples of the cardiac blood were taken for study, a number of

trichina embryos was found in every case in the blood, the number varying from 2

to 230 in the different samples. In order to demonstrate the trichina embryos most

easily it was found desirable to stain with acid eosin and methylene blue. Trichina

embryos were found in the blood within 7 days after the infested meat was eaten.

The author's investigations on laboratory animals lead him to believe that the

young embryos are not carried through the vena portse, but through the thoracic

duct. This view of the subject of the distribution of trichina embryos makes it pos-

sible to understand more readily how they make their way so rapidly from the

intestines to various muscles of the body.

An infectious pneumonia of rabbits and its treatment with antiserum,

H. J. Sudmersen {Centbl. Bakt. [etc.], 1. Abt., Orig.,38 {1905), Nos. 5, pp. 591-600;

6, pp. 713-732, figs. 2).—The investigations reported in this paper have been under

way for 3 or 4 years and were undertaken to discover the cause of an epidemic among

laboratory rabbits.

Post-mortem examinations indicated that Bacillus A was present in the lungs of 68

per cent of all rabbits affected with the disease. The same bacillus was obtained in

pure cultures from the lungs of guinea pigs affected with pneumonia. Pneumonia

in rabbits is usually accompanied by a nasal discharge. It is probable that certain

forms of pneumonia may arise secondarily to other infections, but the majority of

infections are due to Bacillus A. In cultivating this organism a toxin is produced.

It was found possible in the injection of attenuated cultures to protect rabbits

against subsequent infection. The immune serum produced in such rabbits showed

pronounced agglutinative and bactericidal properties. The use of the serum is very

effective in producing immunity, but the immunity is passive and not of long dura-

tion.

Serum treatment for dog" distemper, A. H. Meis {Berlin. Tierdrztl.Wchnschr.,

1905, No. 50, pp. 848, 849).—A test wras made of Piorkowski's serum in the treatment

of dog distemper. No effect was produced by the use of this serum and the author

believes that it is useless to attempt the manufacture of protective sera so long as the

micro-organism of the disease is not definitely known.

The study of mixtures of antirabies serum and fixed virus, P. Remlinger

{Compt. Rend. Soc. Biol. [Paris], 59 {1905), No. 37, pp. 658-660) .—The author found

that intracerebral injections of fixed virus and antirabies serum in rabbits were quite

without effect. The action of this mixture is pronounced, however, when inoculated

under the skin or in the peritoneum. The effect of the mixture is to produce a

pronounced resistance to rabies.

The protection of dog's against rabies by mixtures of fixed virus and anti-

rabies serum, A. Marie {Compt. Rend. Soc. Biol. [Paris'], 59 {1905), No. 37, pp.

637-639).—The author found that when dogs were inoculated with a mixture con-

taining 3.5 cc. of antirabies serum and 2.5 cc. of fixed virus they were thereby ren-

dered immune to fatal doses of rabies virus. In other experiments the amount of

the mixture used varied from 10 to 60 cc, but in general it is recommended that the

mixture consist of J virus and f antirabies serum. By using this mixture it appears
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to be possible to protect dogs against rabies by a single injection for a period of at

least one year.

The so-called premonitory fever as a symptom of experimental rabies, J.

von \JyiE{Centbl. Bakt. [etc.], i. Abt., 0rig.,39\ 1905), No. 1, pp. 82-85).—From care-

ful determinations of the temperature of normal rabbits the author believes that the

body temperature is sufficiently regular to prevenl anj confusion between normal

temperatures and t lie fever which is regarded as premonitory of an outbreak of rabies.

This fever was considered as a perfectly natural occurrence indicating the beginning

Of the disease.

The action of radium rays upon the virus of rabies in vitro and in the ani-

mal organism, <i. TizzoNi and A. Bongiovanni {Centbl. Bakt. [etc.], l. AbL, Orig.,

39(1905), No. ?, pp. 187-189)

.

—In the authors' experiments il was found thai the

virus «.i' rabies in vitro or in the animal organism is rapidly destroyed under the

influence of radium rays.

Sleepy disease of chickens, C. Da.mmaxx and 0. Manegold [Beat. Tierarztl.

Wchnschr., IS 1 1905), No. 50, pp. 577-579, fig: 1).—On an estate in Westphalia a dis-

ease broke ou1 among chickens and affected nearly all of a flock of one hundred.

The affected fowls showed a roughness of plumage, swollen eyes, paleness of the

;omb, and lameness. The appetite appeared to be fairly g 1 during the course of

the disease.

When a post-mortem examination was made, striking symptom., of hemorrhagic

septiramia were found. The musculature was permeated with bloody effusions and

red spots were observed in the mucous membrane of the intestines. The spleen was

considerably enlarged, and hemorrhagic patches were observed in other parts of the

body. A. capsule-bearing streptococcus was found in large quantities in the hi 1.

This organism is described under the name Streptococcus capsulatus gallinarum. It

is either aerobic or anaerobic, and differs in many respects according to the animal

in which it is inoculated or the artificial medium in which it is cultivated. It is

quite susceptible to heat and is destroyed in 2 minutes by exposure to a 1 per rent

solution of carbolic acid.

The disease may he readily transmitted by inoculation of virulent blood to other

chickens. When thus inoculated the most striking symptom in the fowls is sleepi-

ness, and this symptom determined the name of the disease. The disease may be

transmitted by subcutaneous inoculation to pigeons, rabbits, and white and gray

mice.

The protective properties of blood from animals affected with fowl cholera

and immune to aggressin, E. Weil (Arch. Hug., 54 (1905), No. % pp. 149-

184 •— A thoroughly protected immune serum appears not to exist in a ease of fowl

cholera. The positive results obtained by active immunization, however, make it

probable that blood of animals treated with an exudate containing aggressin con-

tains protective substances.

The author's experiments were carried OUl 0D rabbits and the immune serum used

in the experiments came from rabbits which have been immunized by means of a

very virulent culture <>f fowl cholera bacillus. Serum thus obtained was tested on

mice, and it was found that 0. l cc. of the serum was sufficient to protect mice against

a bacterial dose which killed control animals in less than L'4 hours. When tested on

rabbits it was found that from \ to 1 cc. of the protective serum was a Bafe and effect-

ive dose for one of these animals. Experiments with pigeons and chickens were not

satisfactory. When the protective serum and the active virus were inoculated at

the same time it was found t hat the serum was sufficient to prevent the development

of the disease in mice, rabbits, and guinea pigs.
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Hydrologic work of the TJ. S. Geological Survey in the Eastern United

States, M. L. Fuller (Rpt. Interned. Geogr. Cong., 8 (1904), pp. 509-514).—An out-

line of the work of the division of hydrology which deals with underground waters.

An American and a European bibliography is being prepared, statistics regarding

wells, and technical papers on pumping and drilling are published from time to time,

and both the scientific and economic sides of underground water supply are investi-

gated. A compilation of the law of underground waters is under way.

The author discusses also the relation of hydrology to geography and the mapping

of hydrologic features.

Hydrographic work of the U. S. Geological Survey, G. B. Hollister {Rpt.

Interned. Geogr. Cong., 8 (1904), pp. 515-522).—A general review of the work under-

taken by the hydrographic division, which includes measurements of the quantity

of water, both on the surface and underground, and records of stream flow extend-

ing over long periods, as well as studies of the quality of waters for domestic and

industrial uses. The publications of this division include annual reports and the

wrell-known series of Water-Supply and Irrigation Papers.

Prehistoric irrigation in the Navaho Desert, E. L. Hewett (Records of the

Past, 4 (1905), No. 11, pp. 323-329, pis. 4).—Remains of large irrigating systems have

been found in Gila and Salado valleys, which show great engineering skill, in sharp

contrast with the extremely crude earth and stone dams commonly found around

pueblo ruins.

The writer, in a trip across Navaho Desert, found well-preserved ruins near Una
Yida of a reservoir puddled with clay and riprapped, fed by a diverting ditch; a

stone dam at Kinklizhin with a waste way cut in the solid rock; and at Kinbineola

a reservoir in a natural depression with a ditch 2 miles long run on a fairly uni-

form grade, showing stone retaining walls in places.

These remains show " the existence of a system of prehistoric irrigation in the

midst of the Xavaho Desert that is intermediate in its plane of development between

the advanced system of the Gila drainage and the very rudimentary form common
to the entire pueblo region. It represents but modest achievement as compared with

that of the Gila people, but marked advance over the common achievements of the

prehistoric pueblos."

Irrigation in Mildura, C. J. Grant ( Victorian Inst. En gins., 1905, pp. 2-18,

Jigs. 2).—The duty of water pumped into a canal and distributed to 9,000 acres in

fruit and vines is found to be somewhat higher than in America and India, the depth

applied being 2.2 feet measured at the head of the canal.

The loose sandy "pine" soils require less water when well cultivated than the

heavy "blue brush" soil. On account of great heat and dryness, three irrigations

in a season of 125 days, applied in deep furrows, are made in preference to a number
of very light applications. The failure of rating flumes to give close results with

very light grades has led to the design of a new device for measuring water to indivi-

dual laterals, by means of an inverted siphon arranged so that a current meter is

turned by the water as it rises, a series of dials indicating discharge in cubic units.

In the main canal submerged weirs have been used for measurements to avoid

. unnecessary increase in pumping head.

Season and crop report ofthe Bombay Presidency for the year 1904-1905,
H. S. Lawrence (Dept. Land Rec. and Agr. Bombay, Ann. Rpt. 1905, pp. 12+
LX1).—This report contains statistics as to rainfall, areas of crops, yields, and prices

for the Bombay Presidency proper, and the Sind. •

The season was one of short rainfall, and therefore of decreased acreage. Asa con-

sequence prices were in general higher than usual. Cotton prices, however, were an
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exception to this, although the crop was short, the low prices being attributed to the

large American crop. As a result of the low rainfall the area Irrigated from the

canals and tanks was considerably reduced, but there \\ as a large increase in the area

irrigated from wells. In the Bombay Presidency proper more than halt of the t< >tal

irrigated area (789,476 acres) was irrigated from wells. In the Bind about one-

sixth of the total area (3,000,000) was irrigated from wells.

The use of water in France, A. Backhaus
I Mitt, />< ui. Landw. GeselL, ?0 | 1905),

No. 32, pp. 247-254, figs. 18).— Irrigation in the departments of southeastern Prance

is reviewed, and the working of State aid for canals is described, with the object of

dissipating popular errors as to the extent and possibilities of irrigation in France.

* In this connection it is pointed out that "it is an error to suppose that southern

France is short of rain and that irrigation i> a prerequisite for farming, but while

crops may be raised without irrigation, the application of water insures intensive

crops such as market gardens, green fodder, and crops raised by hand labor." It is

admitted that while the French can not show as fine meadows as are found in

Germany, they excel in canal construction and in irrigation organization. "The
unity of the entire water and land system is an important thing in France, and simi-

lar provisions are needed in Germany, especially those for placing water rights on a

common basis for all Germany and the management of all water affairs under one

office. The French system provides for companies or syndicates administering their

own affairs under government inspection, usually with government subvention."

As an example of the working of government aid on a large canal, a case is described

where a grant of $700,000, the total cost being $1,100,000, was made to a syndicate,

lu-ides a guaranty of 4.5 per cent on the rest of the investment, in the expectation

that the earnings would more than defray interest and maintenance. But owing to

"a lack of intelligent interest on the part of the farmers, in the face of the example
of other departments where irrigation has been successfully practiced for centuries,"

the government has had to pay an annual deficit to cover the guaranty.

The necessity of using government funds only in eases where sell-help is stimulated

thereby is urged, cases being cited where a single grant or bonus was made with no

guaranty with good results. The duty of water, rates paid, and winter irrigation

are discussed. The leaching of valuahle constituents from the soil is considered an

important matter, in France and Germany, and the liberal use of fertilizers is rec-

ommended. An estimate of the actual profits of irrigating meadows and other crops

is given.

Irrigation. A few hints on the preparation of the land and the practical

application of water, F. G. Chomlky {Agr. Gaz. N. 8. Wales, 16 {1905), No. 10,

}>}>. 1008-1010, figs. 11).—A resume of practice in New South Wales and California.

describing furrow and check methods of irrigating, cement ditches, ami wooden
sluice boxes.

The size of irrigated farms {Forestry "/<</ Trrig., 11 (190o), No. 11, j>j>. 516-6

An argument in favor of making the homestead unit under national reclamation

projects 80 acres rather than 40 acres, based on the probability that alfalfa will be

the main crop for a number of years and that more than 40 acres in hay is needed

for the reasonable support of a family.

The diminished yield of underground waters in southern California {Engin.

Eec., 52 ( 1905), No. 15, />/>. 405-407).— Underground waters are an important source

of supply for irrigation in this region, there being 3,000 artesian wells ami 1,600

pumping plants, developing 400 to 500 eu. ft. per sec, irrigating about 150,000 acres.

The artesian conditions are peculiar in the valley of southern California, the arte-

sian basins being formed by a sheet of clay parallel to the surface, at no -teat depth,

overlying deep beds of detritus. These basins lie in a series along the course of

Santa Ana River, and constitute reservoirs for its storage. Owing to the low cost of

driving wells into these basins the drafts on the supply have for years exceeded
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inflow, causing a large and continuous shrinkage in the artesian area, even in ordi-

nary wet years. The writer believes these drafts will be restored by extraordinary

wet seasons, but that the irrigated area should not be increased hereafter.

The value of meadows and their irrigation, Strecker
(
Finding's Landw. Ztg.,

54 (1905), No. 20, pp. 678-693).—After showing the high importance of meadows to

animal industry the possibility of a large increase in hay crop by the correction

of streams, drainage, and especially by irrigation, is urged.

It is estimated that the crop on one-third of the total area of 15,000,000 acres may
be increased nearly 50 per cent, thus increasing the total yield by about 16 per cent.

Suggestions are given for laying out irrigated meadows. The importance of irrigation

and drainage to remove humic acid by aeration and other salts by solution, and tr*

distribution of fertilizers by irrigation are discussed.

The writer concludes that (a) small streams may be cheaply used; (b) water is

most easily controlled on low riparian meadows; (c) the simplest system should be

used to distribute water; (d) the regulation of stream flow by numerous small dams

is a benefit to power users except during low water; (e) small storage reservoirs are

useful; (f ) irrigated hay if properly handled brings a better price than common hay;

(g) the drainage from small towns should be utilized; (h) ground water may be

raised to advantage by wind power; (i) steep land will absorb more rainfall if fur-

rowed transversely; (j ) a small quantity of water will insure a good aftermath.

Water as a plant food, Backhaus (Fuhling's Landw. Ztg., 54 (1905), No. 22, pp.

757-762).—The quantity of water used by plants in Germany in producing one part

of dry matter is estimated as 350 parts, or about 14 inches of rain for a crop of 4.5

tons to the acre.

In hay culture, light, heat, and plant food are usually abundant, the crop depend-

ing solely on available water. Experiments during 1904 showed increases in yield

due to irrigation as follows: Oats—grain 35 per cent, straw 56 per cent; wheat—grain

94 per cent, straw 169 per cent; grass—1st cut 220 per cent, 3rd cut 348 per cent; hemp
46 per cent.

The actual value of increase in crop for each cubic meter of water applied was

1.3 cts. to 3.3 cts., equivalent to 827 to $70 per acre foot.

The author reviews the methods to be employed, noting the relation of irrigation

to water power and the value of local organization. Deep culture, increase of humus,

the selection of suitable plants, the chemical action of water, the value of sewage

irrigation, and the importance of land drainage are discussed.

Cultivation of salt lands, A. Rolet (Jour. Agr. Prat, n. ser., 9 (1905), No. 22,

pp. 710-712).—A method of removing sodium chlorid by flooding in square checks

and draining in open ditches is described, and for the complete reclamation of salt

lands for the use of vineyards, it is recommended that rice be grown one or two
years, grain two or three years, and then rice again to complete the removal of salt.

Laying" out rice plantations, G. Carle (Jour. Agr. Prat., n. ser., 10 (1905), No.

46, pp. 626-630, figs. 3).—Directions for surveying and constructing dikes, laterals,

drains, and leveling checks for rice fields, with special reference to quantitative esti-

mates of cost. The methods suggested are adapted to rough lands and to crops other

than rice.

A report on terrestrial magnetism and meridian line work in Louisiana,

W. C. Stubbs, G. D. Harris, et al. (Geol. Survey La. Bid. 2, pp. 49, pis. 6).—This

bulletin summarizes the results of work which has been done with a view to estab-

lishing meridian lines in Louisiana for the use of surveyors, engineers, and land

holders, and of measurements which have been made to ascertain the changes that

are continually taking place in the earth's magnetic field within the State.

The model farm, F. Graftiau and E. Warnants (Jai ferme demonstrative. Liege:

Henri Poncelet, 1905, pp. 42,p>ls. 2, figs. 3).—A description of a model farm plant, built
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for the Belgian section of the Exposition Universelle at Liege in L905, giving a com-

plete bill <>t' materials used and an accounl ofthe society which built the plant.

Wind for electric power, F. von Lepel (Mitt. Deut. Landw. Gesett., 20 (1905),

No. '/'>, pp. 373-375, figs. 2).—The author believes that while wind power has been

limited hitherto to pumping and grinding, neither of which operations requires con-

stant speed, by connecting a dynamo and accumulating the currenl in a storage bat-

ter}', all ordinary need.-- for farm power, including heal and light, may be met.

A crude device which allows the drive belt to Loosen and .-lip mm it- pulley is

proposed to regulate speed and prevent injury t«> the dynamo, but the method of

stepping up the speed from 12 revolutions per minute al the mill to '.ton at the dynamo
is not described. An editorial note appended says:

"The article . . . is based partly on material furnished by windmill maker-, and

does not give data for- an estimate of the actual power of windmills. The statement

of actual work done by Swedish plant- seem- too high . . . for according to the

assertions of German makers, consider-ably larger mills would be required for the

same service. Many attempts have been made in Germany to use wind for electric

power, but it is known to us that all the large electric concerns strongly believe it to

be impracticable . . . on account of the unsteady power and speed."

Replying to this comment I
lT (1906), No. I, pp. 3, 4) Dr. von Lepel refers to a

book on the subject by Prof. La ('our for quantitative data, and deplores the lack of

interest on the part of large manufacturers in small plant- for farms.

A letter is also published from a Dresden firm urging the necessity of auxiliary

steam or gas power in addition fosterage batteries, and describing a successful wind-

electric plant for 120 lamps run by a modern 24-ft. mill, using a horsepower machine

with four horses for auxiliary power.

The electrical value of wind power (Sci. Amer., 93 (1905), No. 21, pp. 394,

395).—A description ofthe plant of C. F. Brush in Cleveland, Ohio, which has been

in use for sixteen years to run 100 16-eandlepower lights, and a plant in W'ittkeil in

Schleswig that develops 30 horsepower in an 8-mile wind, for lighting a town.

Other methods which substitute compressed air or elevated reservoirs for the expen-

sive storage battery are suggested, but it is admitted that the problem is as yet

unsolved.

British progress in pumps and pumping engines, P. R. Bjorling London:

Archibald Constable & Co., 1905, pp. XII 92, figs. 97).—This brief practical treatise

on British pumps is the second volume of a series called National Engineering and

Trade Lectures, edited by B. II. Morgan, and is a review of the various kinds of

pumps, with notes on their selection for general and special purposes, intended to

stimulate colonial and foreign trade in British machinery.

The farm automobile, (I. Voigtmann I
/."//<///•. Maseh. u. (.'n-iitr, <; i iuon\, X<>. /,

]>}>. 1-5, figs. 8).—An improved gasoline traction engine is described, with a discus-

sion of its advantages over fuel-burning engines. The illustrations show held trials

of the machine.

Construction and ventilation of farm buildings (Bui. Maine l>'j>i Agr., '?

i 1905), No. 3, }>{>. 77-99).—This bulletin contains five short articles and eight pages

of correspondence relating to barn- and -ilos.

Implements and machinery at the Smithfield Show
| Impl. and Mach. /.'< ..

(190<!\, No. 369, pp. 1033-107 .', figs. 31 I.—This report contains notes on 120 exhibits.

The machines that seem to attract the most interest are swath turner.-, farm traction

motors, milking machines, and combined planters and manure Bpreaders. An ingen-

ious turnip thinner is described, and a number of root and feed cutters. Ma iy new
farm engines and motors are noticed.

Farm machinery in Belgium during the past twenty-five years, J. Pvro

(Ann. Gembloux, Jo' (1906), No. 1, j>j>. 1-12).—A cursory and somewhat technical
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review of recent progress in the design, manufacture, and use of various farm

machines, with special reference to the implement industry in Belgium.

Ancient Egyptian farm implements, A. De Ceris (Jour. Agr. Prat., n. ser., 10

(1905), No. 40, pp. 433-436, figs. 12).—A description of the four-man plow and other

implements found in inscriptions, with notes on their manner of use.

Recent improvements in hay making- (Canad. Bnpl. and Vehicle Trade, 12

(1906), No. 3, pp. 28, 29).—The great importance of the quick curing of hay has

encouraged the improvement of hay tedders, the most recent of which is the side-

delivery rake.

"These machines are put into the hay immediately after it is mowed, the primary

object being to uncover and heat a section of the meadow surface as the best means

available in returning the hay to that section of forcing the curing by bottom heat,

as well as by the incidental stirring. The rows can be re-turned at any time after-

ward on to the hot surface alongside, the repeated soft action of the machine doing

no injury."

The corrosion of fence wire, A. S. Cushman ( U. S. Bept. Agr., Farmers' Bid. 239,

pp. 31).—This bulletin is published as an answer to numerous complaints from farmers

of the rapid rusting of galvanized fence wire.

The manufacture of iron and mild steel and the methods used in drawing and gal-

vanizing wire are described, with special reference to the use of manganese, which is

shown to be the possible cause of deterioration, owing to its influence on electrolytic

action. It is admitted, however, that further tests are necessary to establish this

theory. Besides decreasing the percentage of manganese it is proposed to ground

the wires at intervals, so as to reduce electrolysis. A heavier coating of zinc, such as

is used on telephone wires, is thought to be worth trying, but probably too expensive.

Teaching" agricultural engineering in land-grant colleges, C. J. Zixtheo

(Engirt. News, 54 (1905), No. 25, pp. 658-662).—The enormous increase in the use of

farm machinery and in its cost as compared to other items of agricultural expense has

contributed to make the study of farm machinery an important branch of instruction

in agricultural colleges.

Although the schools of European countries are in the lead in agricultural engineer-

ing, the agricultural colleges in Wisconsin, North Dakota, Minnesota, and Iowa now
offer more or less complete courses of a very practical sort, and several other colleges

are organizing the same sort of instruction. The writer includes under agricultural

engineering drainage, irrigation, roads, farm motors, and farm buildings as well as

machinerv.

RURAL ECONOMICS.

Farming as a business enterprise, E. C. Parker (Amer.Mo. Ber. of Reviews, 33

(1906), No. 192, pp. 62-67).—This article emphasizes the growing importance of

business methods on the farm, and outlines the investigations which are being carried

on by the Minnesota Station, in cooperation with this Department, to determine the

cost of producing field crops and live-stock products under farm conditions in

Minnesota.

"Methods of keeping 'farm accounts' in a simple, practical manner are being

worked out from the experience gathered," and it is hoped that a system of account-

ing may be devised which will enable the farmer to choose rationally from the

various crops and the various kinds of live stock which may be produced upon his

farm, and also to be able to compare the relative profitableness of the different

methods of carrying out the operations of the farm.

The poor and the land, H. R. Haggard (London: Longmans, Green & Co., 1905,

pp. XL1 -f- 157, pis. 6).—This is a report on the agricultural colonies established by the

Salvation Army in the United States and at Hadleigh, England. Fort Romie, in

California, and Fort Amity, in Colorado, are described and discussed at considerable

length. The purpose of these colonies is the removal of poor people from the cities
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and their establishment fti the country where they may live by carrying on agricul-

ture.

The following quotation gives a brief statement of the conclusions reached by the

author: "At both Fort Roinie and Fori Amity I found the settlers healthy, happy,

hopeful, and, almost without exception, doing well. Beginning in nearly every case

with nothing, moreover, in the course of about four years a1 Fori Romie these set-

tiers are now worth an average of aboul $2,000 per head above all their debts and

liabilities to the Salvation Army and others, and at Fori Amity an average of about

$1,000. . . .

"The venture, however, has not proved so prosperous to its founders, the Salva-

tion Army, wh i these two settlements have incurred a total lose of aboul $50,000.

This loss is due to tour causes: (1) The fact that the settlements were established by

aid of money borrowed at a heavy rate of interest, namely 5 and 6 per cent, and

that the settlers were charged too little for their holdings which they pay for by

installments. (2) The considerable initial cost of the estate both at Fort Romie and

Fori Amity. (3 ) The fact that the settlers were first established at Fort Romie before

the soil had been properly irrigated and at once confronted by a three year.-' drought.

(4) The circumstance that at Fort Amity the land, which was virgin prairie, proved

exceptionally hard to work; also to be impregnated with alkali or natural salts,

whereof the presence was totally unsuspected at the time of buying, of which alkali

it has cost much money to be rid by deep draining. So it comes about that although

the settlers are doing so well, the Salvation Army have been called upon to pay

$50,000 for their experience."

Grazing- on the public lands ( U. S. Dept. Agr. Forest Serv. J!"/. 62, pi. l, map I .

—

This bulletin contains a discussion of the condition of the grazing areas of the public

domain, and the regulations which are essential to the orderly and economical use of

these lands.

On some of the ranges the supply of grass and other stock feed is now more abund-

ant than in former years, but on the greater number the grazing value of the lands

has greatly diminished in recent years. Overstocking is the principal cause of the

deterioration. Where pastures have been fenced or where the control of the range

has been secured through the ownership of the watering places by the ranchmen,

the condition of the range has been improved. But where many ranchmen are

struggling to secure the same forage, a short-sighted policy is inevitable, the ranges

are overstocked and their carrying capacity greatly reduced, to the detriment of the

grazing industry. As a result, a large majority of the ranchmen are dissatisfied with

the present condition of affairs, and favor "Government control of the ranges under

reasonable regulation."

"The sentiment among stockmen seems to be rapidly changing in this regard, and

many who formally opposed any form of control or leasing are now in favor of such

action, provided the change is brought about gradually and with care to avoid any

unnecessary disturbance of present range divisions and methods of use. It is almosl

the unanimous opinion of stockmen that in the adoption of any new system of

management for the public grazing land, ample provision should be made for the

gradual settlement of the country by actual home seekers."

The leasing of tracts of grazing land to individuals seems to be the most favored

plan of regulation. The report contains an extended discussion of the systems of

leasing State lands in Texas and Wyoming, and of the lands of the Northern Pacific

Railway in eastern Washington.

The world's grain production in 1905 {Die Qetreideproduktion </</ Welt im

Jain; 1906. B<i<l<n>, M: Royal Hungarian Minister of Agriculture, 1905, pp. '>.).—
Statistics On the production of wheat, rye, barley, oats, and maize in L905 are given

for the different countries of the world. The countries are grouped into those

importing and those exporting grain.
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AGRICULTURAL EDUCATION.

Agricultural education in Lancashire, J. Bayne (Roy. Lancashire Agr. Soc.

.four., 1905, pp. 26-41, figs. 12).—Following a brief statement concerning the origin

of agricultural education in Lancashire, the writer outlines the policy of the educa-

tional work and describes its different phases.

These include agricultural instruction at the Agricultural College of the Harris Insti-

tute, Preston; instruction in dairying both at the permanent dairy school on the

county council farm, Hutton, near Preston, and also by means of migratory teachers;

instruction in poultry work at the poultry school on the county council farm and

by means of migratory teachers; lectures on agriculture, dairying, poultry keeping,

horticulture, veterinary science, and bee keeping at various centers in the county;

advisory agricultural work in the county and experimental work at the farm and

elsewhere in the county.

All of the agricultural work is under the control of an agricultural subcommittee,

consisting of representatives elected by the education committee of the Lancashire

County council, by the council of the Harris Institute, and by the council of the

Royal Lancashire Agricultural Society. The agricultural course at Harris Institute

is intended to prepare young men and women, for the practical work of the farm,

and extends over 4 years, each session beginning in September and ending about

the first of May. Each student is not only given free instruction, but if not a holder

of a junior or senior agricultural scholarship is allowed a sum not exceeding $2.40

per week by the county council. Tuition fees are required of nonresident students.

The instruction given at the dairy school, the poultry school, and by means of

lectures in different parts of the county is confined to the single branch of agricul-

ture under consideration, while the agricultural work in Harris Institute includes also

instruction in chemistry, zoology, mathematics, electrical engineering, mechanical

engineering, drawing, natural science, physics, surveying, and woodwork.

Agricultural college extension (Mass. Bd. Agr. Nature Leaflets 1-32).—Begin-

ning March 28, 1900, the State Board of Agriculture of Massachusetts has published

32 nature leaflets, all of which have a more or less direct economic bearing, as the

following titles indicate:

(1) Canker Worms, A. H. Kirkland (pp. 3, figs. 4); (2) Tent Caterpillars, A. H.

Kirkland (pp. 3, figs. 4) ; (3) The Black Knot of the Plum and Cherry, G. E. Stone

(pp. 4, figs. 2); (4) Spraying Mixtures for Insects and Plant Diseases, H. T. Fernald

(pp. 3); (5) The White-marked Tussock Moth, H. T. Fernald (pp. 3, fig. 1); (6)

The Spiny Elm Caterpillar, H. T. Fernald (pp. 4, figs. 3); (7) Potato and Apple

Scab, G. E. Stone (pp. 4, figs. 2) ; (8) Insects Injuring Lawns, H. T. Fernald (pp. 3,

fig. 1); (9) Poison Ivy, G. E. Stone (pp. 4, figs. 3); (10) The Datanas, H. T. Fer-

nald (pp. 2, fig. 1); (11) Quince Rust, G. E. Stone (pp. 3, figs. 2); (12) Winter

Birds at the Farm, E. H. Forbush (pp. 7, figs. 3); (13) Peach Leaf Curl, G. E. Stone

(pp. 4, figs. 2); (14) Owl Friends, E. H. Forbush (pp. 6, figs. 3); (15) Bird Houses,

E. H. Forbush (pp. 6, figs. 4); (16) Our Friend the Chickadee, E. H. Forbush (pp.

8, figs. 4); (17) Bordeaux Mixture, G. E. Stone, (pp. 5, figs. 2); (18) Plant Lice or

Aphids, H. T. Fernald (pp. 3, fig. 1); (19) Edible Weeds and Pot Herbs, G. E.

Stone (pp. 5, fig. 1); (20) Massachusetts Weeds, G. E. Stone (pp. 7, figs. 2); (21)

Potato Rots, G. E. Stone (pp. 4, figs. 4); (22-25) Hints for Outdoor Bird Study,

E. H. Forbush (pp. 22, figs. 4) ; (26) The Brown-tail Moth, A. H. Kirkland (pp. \,

figs. 4); (27) The Gypsy Moth, A. H. Kirkland (pp. 4, figs. 5); (28) The Garden
Toad, A. H. Kirkland (pp. 5, fig. 1); and (29-32) School Gardens, with directions

for planting and care of school gardens, suggested crops, and the educational results

of school-garden work, H. D. Hemenway (pp. 29, figs. 11).

Popular agricultural education in Jamaica, J. R. Williams (Jour. Jamaica

Agr. Soc, 9 (1905), Xo. 11, pp. 40S-409).—The causes of early failure and of more
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recent success in efforts to provide agricultural instruction in the schools of Jamaica

are here discussed by the Jamaica inspector of schools.

The writer points out as some of the essentials of success the importance of pre-

paring the way by creating interest and sympathy in the work among the adult

population and of giving much attention t<> the preparation of teachers for the new

requirements imposed upon them. Nearly half of the teachers now al work in the

elementary schools have received training in teaching agriculture.

The most important future needs are said to be the establishment of a college of

agriculture in the island and the development of agriculture in the elementary

schools as a feature of the educational work, not as a separate subject to be special-

ized, that is to say, agriculture should be taught primarily because of its educational

value.

Syllabus of illustrated lecture on profitable cattle feeding, I. B. MuMFORn
(U. S. Dept. Agr., Office Expt. Stas., Farmers' Tnst. Lectun 4, pp- 91).—The topics

specially considered in this lecture, designed for farmers' institute workers, are con-

formation to type, quality, breeding, age, and feeding methods, as these are the fac-

tors of mosl importance in determining profit in cattle-feeding operations. A list of

45 lantern slides designed to illustrate the lecture is included.

Syllabus of illustrated lecture on silage and silo construction for the South,

A. M. Soule i U. S. !><i>t. Agr., Office Expt. kStas., farmers' Inst. Lecture 5, pp. SI).—
In addition to the syllabus there are added more detailed directions for building

various types of wooden silos, with estimates of materials and cost. A list of refer-

ences is also given.

Syllabus of illustrated lecture on essentials of successful field experimen-

tation, C. E. Thornb (U. S. I>'/>t. Agr., Office Expt. Stas., Farmers' Inst. Lectun 6,

/>/>. :'/ \.—This syllabus, which was prepared for the purpose of aiding farmers' insti-

tute lecturers, gives suggestions on the way of carrying out successful field experi-

ments. In this connection the selection of the soil, arrangement of plats, preparation

of land for crops, planting and cultivation, harvesting, weighing, keeping the records,

and the continuity of the work are discussed. A list of 32 lantern slides illustrating

methods for conducting agricultural experiment work is given, together with a list of

references to publications bearing on the subject.

MISCELLANEOUS.

Eighteenth Annual Report of Georgia Station, 1905 {Georgia st,t. Rpt. 1905,

}>i>. 111-119).—This contains the organization list, a brief report by the president of

the board of directors, a report of the director on the work of the station during the

year, and a financial statement for the fiscal year ended June •'!<», 1905.

Hawaiian Sugar Planters' Station Report, 1905 (Hawaiian Sugar Planters'

Sto. Rpt. 1905, /</'. 59).—This consists of a general report on the work of the station

during the year by the committee of the Hawaiian Sugar Planter-
-

Association having

this matter in charge, and appendixes containing detailed reports of the divisions of

agriculture and chemistry, entomology, and pathology and physiology.

The same matter is also issued in the form of a yearbook consisting of the report

proper, and in addition reprints of Bulletins L2-15 of the division of agriculture an.

I

chemistry, parts 1-6 of Bulletin 1 of the division of entomology, Bulletins 1-3 of the

division of pathology and physiology, and a revised reprint of the report of the

station for l*u»-4. all of which have been previously noted or are noted elsewhere in

this issue.
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Idaho University and Station.—The main building of the university was destroyed

by fire March 30. The building was the first one erected upon the grounds, and was

a large and imposing structure containing the administrative offices, assembly hall,

museum, and a large number of class rooms and laboratories. The experiment sta-

tion office, library, and laboratories were located in the basement and were also

destroyed. The building was insured for $106,500, which will cover about half the

loss upon it.

Maryland Station.—Eaymond Outwater, of the George Washington University, has

been appointed assistant chemist of the station. Investigations on sweet corn are

planned to be carried on at the station in cooperation with the Bureau of Chemistry

and the Bureau of Plant Industry of this Department. M. N. Straughn will be in

immediate charge of this work. The legislature has increased the appropriation for

maintenance by 85,000, making it §10,000 a year. The appropriation for the State

horticultural department has been increased to $12,000, with the provision that

81,000 shall be used by the station for investigation.

Massachusetts Station.—A contract has been entered into with the Bureau of Soils

for the establishment of a substation in Concord, Mass., for experiments with aspara-

gus. The cranberry insects are to be studied in the cranberry districts of this State

the coming season by an expert employed for the purpose. Cooperative experiments

with fertilizers for cranberries will also be undertaken.

Frederick R. Church, assistant agriculturist, has resigned to assume the management
of a large farm. He is succeeded by Erwin S. Fulton, who has been an assistant in

chemistry at Wesleyan University and in the nutrition investigations at Middletown.

Ohio Station.—The State legislature has established a department of forestry at the

station, to carry on studies in forestry as related to the industry of the State. No
additional appropriation is made for carrying on this new line of work.

Oklahoma College and Station.—C. E. Quinn, assistant in agronomy, has resigned to

enter the employ of the Bureau of Plant Industry of this Department. L. A. Moor-

house, now on leave attending the University of Illinois, has been appointed pro-

fessor of agronomy in the college and agronomist in the station, beginning July 1.

W. L. Burlison, a graduate of the college in 1905, who has since been attending the

University of Illinois, has been appointed temporary assistant in agronomy in the

college and station. H. G. Beard, Shawnee, Okla., has resigned from the board of

regents. His successor has not been appointed.

The new shop and gymnasium building has been completed. Work on Morrill

Hall is progressing at a rate which insures its completion by the opening of the fall

term.

Rhode Island College and Station.—Howard Edwards, M. A., LL. D., professor of

English literature and modern languages at the Michigan Agricultural College, with

which institution he has been connected for the past fifteen years, has been elected

president of the college, to succeed Kenyon L. Butterfield at the close of the college

year. The station is planning for extensive cooperative experiments with farmers

of the State this season.

820
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Vermont College and Station.—Morrill Hall, the new agricultural building for which

appropriation \\a> made last year, and for which a Bite has recently been secured,

will probably be 60 by '<• it. ami at leasl three Btories in height above the basement
It is expected toconstrucl t he building of brick, with Btone basement and trimmings.

The work will be pushed as rapidly as possible, in tin- hope that it may be-made

ready for the opening of the fall term.

The new Weather Bureau station, erected by the U. S. Department of Agriculture

on the university grounds, has heen completed. The building stands nearly opposite

the experiment station farm, is of colonial style, and presents a very pleasing appear-

ance. The observer of the station will live in the building and will have one assistant.

Semicentennial of Maryland Agricultural College.—The fiftieth anniversary of the

establishment of the college was celebrated w ith appropriate exercises March 6. The
date which these exercises commemorated was that of the passage of the act by the

legislature establishing and endowing the college, w hich two years later was located

on its present site.

President R. W. Silvester reviewed the history of the state charter, outlined the

position of the college, and gave special attention to the important function of the

agricultural colleges in training men for the great basic industry. Governor War-

field presented docuD lent a ry evidence to -how that the movement for the Maryland

College started in a memorial to the legislature in L837.

President Ira Remsen, of Johns Hopkins University, defined science, its aim- and

applications. He showed the application of pure science and made an eloquent plea

tor the value of investigation and discovery which was undertaken for the purpose

of advancing knowledge, but not with a commercial idea or a direct view to its prac-

tical applications. He urged that it is only through Buch work that the fund of

knowledge can be added to and the basis enlarged for application in the arts.

Prof. L. II. Bailey declared that the agricultural college stands for the freest democ-

racy in education. Heshowedthe youthfulness of agricultural science in comparison

with pure science, and the great value of science in agriculture. In comparing

American and < rerman experimental work, he stated that the former is practical but

not fundamental, while the (ierman is fundamental without being practical. The
American has. as he said, revolutionized everything in farming since Washington's

time, except the man, and attention is now being given to reaching the man. He
prophesied that while at present the farm often doe- not inspire and satisfy the edu-

cated hoy. because it is so unprogressive, in future only the educated and thinking

man can succeed on the farm, as the requirements of farming are becoming so much
greater and success more difficult to attain. He extolled the great opportunities for

young men in this country to assume leadership in rural and agricultural affairs.

Secretary Wilson urged the importance of teaching agriculture in the rural schools

and of training teachers for this instruction. He asserted that "the power of the

farm to create and produce has not half been reached." any more than has the

power of the man to produce. The agricultural college teaches the hoy how to do

things, how to do them better, and how to produce more. The work of the agricul-

tural college of the future was sketched and great development and usefulness was

predicted for it.

Prof. F. A. Soper spoke for the alumni of the college. The occasion was one of

interest and enthusiasm for agricultural education and for the Maryland College.

Agricultural Chemical Experiment Station at Vienna.— According to a reorganization

of this station, noted in a recent number of the Wiener Landwirtschaftliehe Zeitung,

the station now includes the following divisions: { l ) riant production and vegetation

station at Korneuberg, 0. Reitmair, chief, and Ferdinand I'ilz, assistant; [2) dairy-

ing and feeding, Max Ripper, chief; (3) wine and other alcoholic drinks, fruit

juices, and vinegar, Bruno Haas, chief, and Victor Kreps, Walter Fischer, and
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Julius Schueh, assistants; (4) moor culture, uses of peat, moor culture station at

Admont, and heating materials, William Bersch, chief, and Dr. Zailer, assistant;

(5) chemical-technical investigations for private persons, J. F. Wolfbauer, chief,

and Edward Hoppe and Adolf Halla, assistants; (6) chemical-technical investiga-

tions for officials, Franz Freyer, chief, and Theo. Schmitt, assistant.

Tea Experiment Station in India.—In accordance with plans previously noted

(E. S. R., 16, p. 217), the Indian Tea Association has established an experiment sta-

tion at Heeleaka, near Moriani, Assam, known as the Heeleaka Experimental Station

and located on a tea plantation set out in 1862 and 1865. The object of this station

is to study some of the partly solved problems concerning the character of soil suited

to tea production, the best methods of production, and the best system for the reno-

vation of deteriorated tea, as well as many other less practical but no less fundamen-

tal problems concerning the relation of the various operations of tea culture to the

composition of the tea leaf, and hence to the quality of the tea. The experiments

undertaken thus far have dealt solely with problems of tea culture, but it is proposed

to take up also the equally important problems of manufacture.

Poultry Fattening Station in Ireland.—The Department of Agriculture and Tech-

nical Instruction for Ireland has established a station at Avondale, Rathdrum, for

training young men in the breeding and fattening of poultry, with a view of pre-

paring them to undertake the management of fattening stations in other parts of the

country. Apprenticeships may extend over a period of from 6 to 12 months.

Experimental Farm at Nangeenan, West Australia.—The Western Australia depart-

ment of agriculture has started an experimental farm at Nangeenan, 95 miles east of

Northam, for the purpose of testing the possibilities of agriculture in the dry region

east of the Avon Valley. The farm was located in June, 1904, but no crops were

grown until last year. The results of the first season's tests were encouraging, indi-

cating that with proper care in preparing the ground and putting in the crops good

yields can be had.

International Conference on Plant Breeding.—The Third International Conference on

Plant Breeding wT
ill be held at Westminster, England, July 30-August 3,1906.

Prof. W. Bafeson will be president of the conference.

Conference for Education in the South.—The^sinth Annual Conference for Education

in the South will be held at Lexington, Ky., May 2-4. One session of the confer-

ence will be devoted to agricultural education, at which addresses will be delivered

by Dr. James W. Robertson, of the new Macdonald College at St. Ann de Bellevue,

near Montreal, and Dr. Seaman A. Knapp, of this Department. Among those who
are expected to give addresses at other sessions are Prof. N. S. Shaler, of Harvard;

Dr. Browrn Ayres, of the University of Tennessee, and Hon. John W. Yerkes, of

Washington, D. C.

Agricultural Schools in Porto Rico.—The Report of the Commissioner of Education

of Porto Rico for the fiscal year ended June 30, 1905, shows that during that year 11

agricultural schools were maintained. This is 3 less than were maintained in 1904,

the decrease resulting from inability to secure teachers properly qualified to give

instruction in agriculture. The average daily attendance at these schools was 41,

and the average number of days actually taught was 170.

The reports of superintendents of different districts indicate varying degrees of

success in carrying on these schools, depending largely upon the ability of the teacher

and his attitude toward the subject. The superintendent of District No. 2, with head-

quarters at Carolina, reports very enthusiastically concerning the agricultural school

in his district. He says that the pupils have produced a good crop of cane, and have

demonstrated that vegetables can be grown to advantage. The superintendent is

convinced that "agricultural schools can be made a success if we have men who
know^ how to work, and will get right out and work with their own hands, as this

teacher has done."
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The superintendent of District No. L9, with headquarters at Bayamon, reports

that *'the agricultural school has continued its excellent work and rendered entire

satisfaction." This school has given considerable attention to the beautification of

the school grounds, in which work the girls have assisted.

Attention isalsocalled to agricultural work inaugurated in a rural school in this

distriot. The oecessarj tools were loaned by the Department of Education, while

the Porto Rico Agricultural Experiment Station, al Mayaguez, furnished seed and
many valuable suggestions as to planting and cultivating. Each boy was given a

plat of ground and Beed for planting. The experiment has proven a success in every
way. fine crops of garden truck being grown. Five other schools have asked to

enjoy the same privilege.

Agriculture in the Primary Schools of New Zealand.—The New Zealand department
of agriculture is encouraging the introduction of agriculture into tin- primary schools

of that country. The biologist of the department has been conducting experiments

for several year- in connection with the Mauriceville West Primary School in teach-

ing tin- elements of agricultural science and scl 1 gardening. In his reporl on the

school garden work, he >ays: "The time allotted to this work is 2 hours per week,

and it lias been found that not only does it not interfere with the effective teaching

of other subjects, hut it is actually an assistance, providing, as it doe-, additional

subjects for composition exercises, increasing the pupils' powers pf observation, and
inculcating habits of neatness and methodical arrangement."

Kaerehave Agricultural School.—According to a note in the Journal of the Board of

Agriculture for January, 1906, a school for the training and instructing of renters and

laborers of both sexes was established near Ringsted, Denmark, with Government
aid in November, 1903. The pupils are chiefly girls and farm hands, from 20 to 25

years of age, who attend from 5 months to a year, and older persons who attend the

short courses of 1 1 days. During the time the school has 1 ieen in operation, it ha^

heen attended by 375 pupils in long courses and 800 persons in shorl courses. The
land for the school (54.} acres) was donated by the town of Ringsted. The depart-

ment of agriculture granted a loan of $16,170 to aid in starting the school.

A New School of Agriculture in France.—A school of agriculture has recently been

established at Hennebont (Morbihan), which is well equipped with land for demon-
stration purposes, orchards, domestic animals, and other agricultural material.

South African School of Forestry.—The government of Cape Colony is establishing

the South African School of Forestry at Tokai, to provide a course of instruction for

training young men for practical and scientific work in Smith African forestry.

Provision i- being made for 10 resident students at Tokai. who will he received from

the South African College and other similarly equipped institutions in the colony

after having completed the theoretical work in forestry.

Two New Veterinary Journals.—The great progress which has been made in recent

years in the study of animal diseases in the Tropics has made it desirable t<> publish

a periodical in which contributions relating to tropical diseases in various countries

will he gathered together for the benefit of workers engaged in this line of investiga-

tion. It often happens that the library facilities for such workers in the tropical

countries are not the best, and it is. therefore, especially desirable to get all the

recent material in as available a form as possible.

The Journal <>f Tropical Veterinary Science, the first number of which has just

been issued, seeks to supply this need. Attention is called, in an editorial note in

the first number, to the fact that many of the tropical diseases in animals are infec-

tious also for man, and more information is desired regarding the cause ami control

of these diseases both for the guidance of intending settlers in tropical countries and

for the benefit of animal industry in those regions.

A new journal devoted to infectious diseases of animals and methods which con-

tribute to the hygiene of farm animals (Zeitechrifi fur Infectionskrankheiten para-
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sitare Krankheiten und Hygiene) has recently appeared under the editorship of Dr.

Kobert Ostertag, of Berlin, and other collaborators. This journal is intended for

use in the publication of original articles relating to bacterial and parasitic diseases

of animals and general farm hygiene. The journal on meat and milk hygiene, pub-

lished for many years under the editorship of Dr. Ostertag, was found to be quite

satisfactory for the inclusion of articles relating strictly to these subjects, but a large

mass of other material not dealing with the special topics of meat and milk inspec-

tion suggested the desirability of publishing the new journal to contain such

material.

In addition to original articles the journal also contains general summaries of lit-

erature on special topics, and reviews of books and smaller articles dealing with bac-

terial diseases and the general problems of bacteriology in relation to pathology.

Miscellaneous.

—

The Garden Album and Review is the title of a new English monthly

magazine of horticulture, edited by John Weathers, well known author of "A Prac-

tical Guide to Garden Plants," etc. A prominent feature of the new magazine will

be 4 colored plates of plants, flowers, or fruits in each number. The magazine will

be devoted to gardening interests in all of its branches, both open air and under

glass. The first number contains 16 quarto pages and includes an index to the most

important articles and illustrations in various other horticultural periodicals.

The Monthly Weather Bulletin, issued by the Weather Bureau of this Department,

continues the series heretofore published under the title Weather Crop Bulletin of the

Weather Bureau. It will hereafter be devoted to weather conditions.

The 25 county normal schools of Michigan will this year graduate 400 students

for teachers in the rural schools. The expense to the State is said to be about $65

a teacher.

The annual meeting of the German Association of Naturalists and Physicians will

be held this year at Stuttgart, September 16-22.

Joseph Pyro, professor of rural engineering in the School of Agriculture of Gem-
bloux, Belgium, died at that place March 5, 1906. He was born at Liege November
28, 1843. Professor Pyro was a recognized authority in his chosen field and had

achieved signal success in promoting education and investigation in rural engineer-

ing. He took a prominent part in the discussions of the International Congress of

Agricultural Mechanics held at Liege in August, 1905.

Prof. Alexander Muller, agricultural chemist, died at Stensjoholm, Sweden, Jan-

uary 28, in his seventy-eighth year. He was appointed in 1856 director of the agri-

cultural experimental section of the agricultural academy at Stockholm, and con-

sulting agricultural adviser for Sweden and Norway. His earlier published work
dealt mainly with questions of dairying, hygiene, and the treatment of soils; of late

it related to the cleansing of towns.

Prof. N. Zuntz has been chosen rector of the agricultural high school at Berlin for

the customary period of one year.

Dr. A. Backhaus, of Berlin, has been called to the organization and direction of

an agricultural high school in connection with the University of Montevideo in

Uruguay.







EXPERIMENT STATION RECORD.
Editor: E. W. ALLEN, Ph. I>.. Assistant Director.

EDITORIA I. DEPARTM i:\ I-.

Meteorology, Soils, and Fertilizers—W. II. Beal.
Agricultural Botany and Vegetable Pathology W*. II. Evans, Ph. D.

Field Crops—J. I. Schulte.
Horticulture and Forestry -C. B. Smith.
Zootechnyand Human Nutrition—C. F. Langworthy, Ph. D.

Agrotechny, Dairy Farming, and Dairying— II. \Y. Lawson.
Agricultural Chemistry— W. II. Beal, C. F. Langworthy, and II. W. Lawson.
Economic Zoology, Entomology, ami Veterinary Mediein*— E. V. Wilcox, Ph. I ».

Rural Engineering—R. P. Teele.
Rural Economics—H. C. Taylor, Ph. D.

Agricultural Education— 1>. .1. Crosby.

CONTENTS OF VOL. XVII, NO. 9.

Editorial notes: Page.

Elementary training for the productive industries 825
Progress in making the nitrogen of the air available to agriculture 827

Recent work in agricultural science y ; ><»

Notes 925

SUBJECT LIST ok ABSTRACTS.

AGRICULTURAL chemistry.

Analysis and control of agricultural products, L. Q-randeau 830
Methods of analysis df fertilizers in different countries, L. Sicard 830
Importance of uniform international methods of analysis, H. Nissenson 830
New method for determination of atmospheric carbon dioxid. H. T. Brown
andF. Escbmbe.. .. . .. 830

Determination of carbon monoxid in the air, Albert-Levy and A. Pecoul s ::i

Determination of sulphuric acid in drinking water. F. Raschig 831

Field assay of water, M. O. Leighton ; 831
Theory of formation of potash deposits from sea water. E. Janecke. 831

Methods used in soil investigations. ( ). Sehreiner and (i. EL Failyer s ".l

Determination of nitric acid in soils. Buhlert and Fickendey 832
Determination of aluminum. H. Weber 832
Examination of foods, condiments, and commercial products, M. Mansfeld S ".'J

Q-lutaminic acid yielded by vegetable proteins. T. B. Osborne and R. D.
Gilbert . ... 832

Concerning the detection of boric a -id, (t. Fendler 833
Curcuma paper for boric acid reaction, L. Wolfrum and J. Pinnow s;

! ; !

Estimation of sulphurous acid in certain foods. T. Schumacher and E. Feder 838
Detection of talc and coloring matter in grits and rice, E. von Raumer -

s i!

Occurrence of cholesterin and lei it bin in milk, M. Siegt'eld s -">-

Accuracy of Wollnv refractomcter, Gottlieb method, etc., H. Schrott-
Fiechtl ... ... 833

New nonacid method for rapid determination of fat in milk. N. (-ierl er . .

.

B33

1



II CONTENTS.

Page.

Formalin as means of preventing plugging in determination of fat, C.

Beger - 833
Determination of the fat content of butter, H. Luhrig 834

New method for detection of cocoanut oil in butter. Wysman & Reijst 834
Value of Schiff's reagent for detection of formaldehyde in milk, Utz 834

Relation of cows' milk to Schiff "s reagent and a test for formalin, E :chhol3_ 834

Separation of nitrogenous bodies in cheese, R. Harcourt 834
Extracts from proceedings of Official Agricultural Chemists, 1905, H. W.
Wil y 834

Agricultural chen-is v y, . Morgen and W. Zielstorff 834

METEOROLOGY—WATER.

Text-book of meteorology, J. Hann 835

The study of meteorology, F . Waldo _ . .- 835

Recent advances in meteorology and meteorological service in Japan, S. T.

Tamura . 835

Weather report, 1905, J. B. Reynolds 835

Meteorologic d observations, J. E. Ostrander, C. H. Chadwick, and T. A.
Barry 835

Report of meteorologist, N. Helme 835

Meteorological data. H. L. Price 836

Observations on the intensity and duration of rainfall, A. Woeikof _

.

836

Rainfall per day and hour in Northwest England, A. Woeikof 836

Distribution of summer rains in Germany, E. Less 836

Possible period of sunshine and its normal value for Germany, Grossmann. 836

Relation of temperature of the layers of the air, A. Woeikof 836
Daily temperature periods in lowest layer of the air, M. Sassenfeld _ 836
Importance of drainage for elimination of danger from frost, L. Lindelof
etal 836

International catalogue of scientific literature. F— Meteorology 836

Lightning report, J. B. Reynolds. . . _ 836

Geology and water resources of Oklahoma, C. N. Gould 836
Preliminary list of deep borings in United States, N. H. Da; ton 837
Purification of waters for industrial purpos s. D. Peniakoff 837
Sterilization of water by me ns of ozone, E. Pilatte 837
Notes on water softening, W. M. Gardner and L. L. Lloyd 837
Hints on water supply . _ . 837
The sanitary protection of water supplies, K. Allen . 837
The sanitary value o t' a water analysis, L. P. Kinnicutt 838
Detection of fejal contamination of drinking water, Christian 838
Sewerage and sswage purification, M. N. Baker 838
Review of laws forbidding pollution of inland wTaters in the United States,

E. B. Goodell 838

SOILS—FERTILIZERS.

Treatise on soils for farmers and foresters, E. A. Mitscherlich . 838
Classification and nomenclature of cultivated soils, H. Lagatu 839
The soil survey of Illinois. C. H. Oathout 839
Soils of the Bahama Islands, C. N. Mooney 1

.

839
Soils of Rhenish Palatinate and relation to geological formations, E. Blanck. 839
The soil of Gascony , L. A. Fabre 840
Some observations on humus soils, G. Salomone 840
Marsh soils, F. Schucht , 840
Swamp soils, R. Harcourt 1 840
Effect of different soils upon composition of crops, W. P. Gamble 840
Physical analysis of soils, J. B. Reynolds 840
Experiments on peat soil, W. H. Day 841
Experiments on aeration, W. H. Day 841
Experiments on evaporation and transpiration, W. H. Day 841
The constitution of arable soil, A. Delate and H. Lagatu 841
Soil builders at work, S. W. Fletcher 842
Feldspar and mica as sources of potash, D.N. Prianishnikov 842
Insoluble potassium compounds contained in humic substances, M. Ber-

thelot 842



CONTENTS. Ill

Page.

Causes of unproductivity in soil, H.J. Wheeler and J. F. Breazeale 842
Soil inoculation with artificial cultures, M. Ferguson 843
Bacteriological soil investigation, P. Ehrenberg 844
Absorptive power of soils for bone and mineral superphosphates, C.

Montanari 844
Effecl of liming upon constituents of soil, B. L. Hartwell and J. W. Kel-
logg - 844

Directions for liming 8 i:(

Cultural management as applied t > sewage irrigation al Paris, P. Vincey 845
L cal fertilizer experiments in Malmohua County, Sweden, L904, < '>. NTordin
and M. Weibull 845

Experiments with mineral fertilizers on Krotkov estate, A. [. Stebul 845
Report on commercial fertilizers, L905, E. H. Jenkins and A. L. Winton 846
Commercial fertilizers, P.Evans 846
Analyses and valuations of commercial fertilizers, J. J*. Street el al sir,

Report of analyses of samples of fertilizers collected [in New York], 1901 847

Fertilizer analyses, fall ssason, L904, to spring season, 1905, B. W. Kilgore S C
Commercial fertilizers, W. W. Miller and N. W. Lord 847

Miscellaneous analyses, B. L. Hartwell, J. W. Kellogg, and M. Steel -i;

Night s dl, A. Gran 847
Production of manure, green manuring, and purchase of commercial fer-

tilizers, F. Aereboe .. 847

Significance of ashes as fertilizer, 1). X. Prianishnikov 841

Transformations of sodium nitrate in the soil, J. Stoklasa 8 17

Chilean nitrate production and trade, K. E. Mansfield 847

Calcium cyanamid in agriculture, A. d'Ercole .. 848
Thomas-ammonium-phosphate, a new manure, Miiller 848
Ground rock for fertilizing purposes, A. S. Cushman 848
Potassium salts. W. M. Courtis ... 8 I

v

AGRICULTURAL BOTANY.

Relation of transpiration to growth in wheat. B. E. Livingston 848
The development of root hairs. Laetitia M. Snow .

.

849
Agricultural microbiology, E. Kayser . ... 849
On proteolytic enzyms, II, A. L. Dean .. 850
Structure and biology of the yeast plant, F. Mutchler 850
Synthetic culture media and biochemistry of pigments, M. X. Sullivan 850
The mistletoes of caoutchouc ( ). Warburg 851

New pocket atlas on edible and poisonous mushrooms, P. Dumee 851

FIELD CROPS.

Report of the experimentalist, C. A. Zavitz 851
Department of held experiments. P. < ). Vanatter 854
Experiments at Ploty in L904, I'. Troubetzkoy .. 855
Reports from government farms in East Africa Protectorate for 1904 855
Report of Burdwan Experimental Farm. 1903-4, D. N. Mookerji 855
Report of Dumraon Experimental Farm, 1903 t, D. N. Mookerji. 856
Successful yields of small grains, < i. W. ( "arver 856
Lod-ed grain. R. Har.ourt 856
Nutrients taken up by plants in different stages of growth, II. Wilfanhet al 856
Alfalfa, G. A. Billings. .

Inoculation and cultivation of alfalfa, A. M. S rale ami M. Ferguson x ~>?

Impne ement of corn in Connecticut . E. M. East . 857
Methods of testing variability in corn, E. Davenport 857
Corn improvement . A. T. Wiancko 857
Corn selection, P. W. Card and M. A. Blake
Chemical studies of hops in L904, J. Satava
The book of the potato, T. W. Sanders .

Rice growing in Arkansas, W. G. Vincenheller 858
Sugar beet industry. R. Harcourt 858
Promoting the initial growth of the sugar beet, A. Cserhgti 859
Sugar and the sugar cane, N. Deerr 859
Report of Samalkot experimental sugar farm, L903 t, C. A. Barber 859
Results of experiments with varieties of canes. J. B. Harrison 859



IV CONTENTS.

Page.

Tobacco seed distributed in 1905-6, A. D. Shamel and W. W. Cobey 860
Comparative values of different grades of wheat, R. Harcourt 860
Determination of the germinative power of grains, O. Qvam 860
Report of Danish seed control [station] , 1903-4, K. Dorph-Petersen 861
Rules and regulations governing the Colorado Patterson seed selection com-

petition, W. H. Olin and W. L. Carlyle 861

HORTICULTURE.

Report of the horticultural division. F. W. Card and M. A. Blake .'_. 861
Report of the professor of h rticulture, H. L. Hutt 862
Vegetable growing in Alaska. C. C. Georgeson 863
Tomato culture, C. F. Austin and E. W. Halstead 863
Tomato growing, R. Thomson 864
Seed distribution of 1904 and for 1905, B. D. Halsted 864
Fruits for home orchards and gardens, T. V. Munson. . 864
Fruit and fruit utilization, H. Ruble 864
Pruning fruit trees, W. Paddock 864
Blooming periods of tree fruits. H. L. Price 864
Freezing of fruit trees, F. H. Hall and H. J. Eustace 865
Notes on varieties of apples. C. C. Newman 865
Handling the apple crop. H. H. Hume 865
Horticultural section. W. J. Palmer 865
About new hardy oranges, H. E. Van Deman 865
Timing of bananas 865
Bananas and pineapples, Y. Henry 865
Preserving fresh berry fruits, T. Zschokke 865
Does acid content of berry fruits decrease when cooked with sugar? W.
Kelhofer 866

Changes in unripe gooseberries during after-ripening, W. Kelhofer 866
R ^port of the viticulturist, R. Bragato 866
Shallow culture of grapes. L. Degrully and L. R ivaz 866
Affinity of French scions with Rupestis du Lot, E. Zacharewicz 866
Tests of varieties of grapes, W. Kelhofer 866
Relation of sugar to weight of must and to acid in grape juice, W. Kelhofer 866
The Persian walnut, J. G. Rush 867
Queensland nut. W. J. All n ' 867
Coleus with edible tubers, A. Chevalier and E. Perrot 867
Carnation breeding. H. F. Hall 867
Heeleaka [Tea] Experimental Station. H. H. Mann and C. M. Hutchinson.. 867
Society for Horticultural Science . 868

FORESTRY.

The forester, J. Nisbet 868
Wood, J. Beauverie _r 868
The lumber industry 868
Evergreens: how to grow them, C. S. Harrison 868
Artificial fertilizers in forestry , Henze . 868
Plan for the manuring of forests, Schwappach 868
The water content of diluvial forest soils, E. Ramann 868
Form and development of roots of the pine and other trees, A. Tolski 869
Root pruning forest trees 869
Root pruned trees 1 869
Note on increment of spruce in West Virginia and fire losses. B. E. Fernow. 869
Rate of growth of red cedar, red oak. and chestnut, H. S. Graves 869
Rate of growth of birch in mountain regions of Jamtland. G. Andersson.

.

870
Instructions for making forest maps and surveys, G. Pinchot 870
Report of the lecturer in forestry, E. J. Zavitz 870
Forest belts of western Kansas and Nebraska. R. S. Kellogg 870
Forest reserves in Idaho. G. Pinchot . . 871
Forestry in Maryland. W. D. Sterrett 871
Report of the superintendent of forests, W. F. Fox . . 871
Belgian woodlands and their management. F. H. Osmond-Smith 871
Forestry conditions and management of Bosnia and Herzegovina, L. Dimitz

.

871
Report of the conservator of forests, Natal, T. R. Sim. r „ _ , .. 871



CONTENTS. V

Page.

Forestry in Kiao-chou, Borgmann 872
Effects of frosts on forests of India, E. R. Stevens and E. A. Courthope v ;v

Para rubber in Ceylon . ..

Experimental tappings of Hevea brasilit nsis, W. R. Trump de Haas 872

DISE LSKS I >F PL LNTS.

Recent researcheson the parasitism of fungi, II. Mars-hall Ward . 873
Some recent observations on plant diseases, I'. Ripperl 873
Endophytic adaptation shown by Erysiphe graminis, E. s. Salmon 873
Experiments with " biologic forms " of Erysiphacete, E. S. Salmon 873
The vegetative life of some [JredineaB, J. Eriksson 8*3

1

Reporl of the botanist and geologist,'W Lochhead ^;i

Treatment of grain for smut. C. A. Zavitz 874

Rust in oats. A. H. Cockayne 375
Bordeaux mixture for the potato blight, C. A. Zavitz 875

Prevention of potato rot, F. Parisot
Treatment for potato scab. C. A. Zavitz .. 875
White rust of tobacco and the mosaic disease, (t. Delacroix 875
A bacterial disease of cabbages, cauliflower, etc., G. Delacrois . 876
A fungus of the roots of the grapevine, L. Mangin and P. Viala 876
Combined treatment for prevention of downy and powdery mildew. .1.

Mosse _ _. 376
Mildew and gray rot .. St i

Treatment of Mack rot. L. Bergeyre ..
v

I

;

Black rot in Marmande, A. Guy 877

A remedy for the prevention of coulure, A. Bernet S 7T

Bud rot of cocoanut palm . 877
A fungus on Para rubber leaves, H. N. Ridley 877

Effect of different soils on development of carnation rust. J. L. Sheldon . 878
A new parasite of oxalis, L. Trabut. .. v>
Comparative adherence of fungicides. E. Chuard and F. Porchet S ?.|

A study of sulphur fungicides, J. B. Martin _ . . 879

ECONOMIC ZOOLOGY—ENTOMOLO i .

Report of the entomologist. H. Tryon .' S
I'.'

Insects injurious to corn. A. R. Kohler 879
Report on miscellaneous cotton insects in Texas. E. 1). Sanderson 879
Coffee-leaf miner and other coffee pests, M. T. Cook and W. T. Home sv <>

Treatment tor the potato beetle. C. A. Zavitz 880
Apple maggot. F. W. Card and M. A. Blake 880
Spraying for San Jose scale. H. E. Hodgkiss, F. A. Sirrine. and E. L. Baker ^ v "

Testing spray mixtures for San Jose scale, F. H. Hall et al 881
Some important scale insects. H. T. Fernald 881
Tin 1 biology of ( 'eratitis <-<i/>it<tt<t. A. Henipel . 881
An insect of the family Poduridae on grapevines. H. Faes 881

Stick or leaf insects. W. W. Froggatt . 881
The Gryllidae and wingless Locustidae, W. W. Froggatt
The Black Hills beetle. A. D. Hopkins. 882
(iall gnats injurious to osiers and willows. R. S. Macdougall 882
A treatise on the acarina. or mites. N. Banks . _ 882
The mosquito blight of tea, H. H. Mann
Preliminary experiments in dipping nursery stock. F. W. Faurot 882
Michigan laws for the protection of orchards and vineyards 883
Spraying mixtures ami machinery, F. L. Stevens and R. S. Woglum vs 3

Fumigation with hydrocvanic-acid gas ^ s ::

Paris green, li. Harcourt.. 883
Alimentary canal of the mosquito, M. T. Thompson vs -

Studies on mosquitoes, B. Q-alli-Valerio and Jeanne Rochaz-De Jongh sv -

Logical basis of sanitary policy of mosquito reduction, R. Ross 884

The cattle tick, A. Lofgren 884
The cattle tick in Washington and Benton counties. W. GL Vincenheller v ^ !

Beekeeping: Its pleasures and profits, J. B. Paige vv
I

Fourth annual report of Illinois State Bee-Keepers' Association ... 885



VI CONTENTS.

Page.

The rearing of queen bees. E. F. Phillips 885

The enemies of bees. A. Gale . _ - . 885

Treatise on the silkworm and mulberry. E. Maillot and F. Lambert 885

A new flagellate parasite of the silkworm. C. Levaditi 885

FOODS—HUMAN NUTRITION.

Influence of cooking upon nutritive value of meats. H. S. Grindley and
A. D. Emmett ... '---.- 880

Study of pliosphorus content of flesh. A. D. Emmett and H. S. Grindley. _ _ 887

Artificial digestion experiments. E. Gudeman .... 887

Form's theory of proteid metabolism, D. N. Paton .... 888

Strength and diet, R. Russell 888

Cooking by cold : Some studies, E. Cutter 888

Effects of high external temperatures on body temperature, respiration,

and circulation in man, A. E. Boyc; »tt and J. S. Haldane 888

Rice flour sold in France . 889

Carbohydrates of marine algae and products, J. Konig and J. Bettels 889

Barley grits and pearl barley from sulphured grain, T. Wetzke 889

Cheese as an article of diet. Fancy cheeses, J. G. McMillan
'"

889

Tannin in coffee, C. D. Howard 889

Chemical and sanitary studies of oils used as food, F. Ludwig 889

Condiments and their active principle, P. Martens 889

Experiments in blanching vegetables. T. Zschokke . 889

Results of examination of canned vegetables, O. Schutte 890

Report on food products for 1905, B. W. Kilgore '_ 890

Report of food and drug inspection, C. D. Howard 890
The fate of boric acid in the body. E. Rost 891

The necessity for a national pure-food law. E. Girard 891

Foods and food control, W. D. Bigelow 891

ANIMAL PRODUCTION.

Licensed commercial feeding stuffs, 1905. F. W. Woll and G. A. Olson 891
Inspection of feeding stuffs in Wisconsin and some results, F. W. Woll ._. 892
Foods for live stock :

_". 892
Barley, F. Barnstein ._ 892
Digestion experiments, W. P. Gamble 892
Digestibility of cotton-seed meal and dried yeast residue, F. Honcamp et al. 893
Comparative digestibility of hay and straw by cattle and sheep, O. Kellner
etal ' 893

Digestibility of materials used to absorb molasses, T. Pfeiffer and A. Einecke. 893
Spontaneous combustion of hay, K. H. M. van der Zande 893
Contents of lime and phosphoric acid in feed rations. S. Hals 894
Experiments in calf* feeding . . _

.

894
Utilization of skim milk for calf feeding. A. Pirocchi 894
Cattle feeding 894
Experiments in steer feeding. J. A. Craig and F. R. Marshall 894
Silage, hay and stover in beef making, A. M. Soule and J. R. Fain 895
Draft cattle. M. Ringelmann .' 896
Sheep feeding experiments. W. Brace 896
Live stock, G. E. Day 896
Pig feeding experiments, C. L. Beach and H. L. Garrigus 896
Fattening pigs and wintering brood sows on alfalfa and grain ration, H. R.
Smith 897

Experiments on rational feeding of army horses, H. van de Venne 898
Influence of crushing on digestibility of"oats. L. Grandeau 898
Report of manager of the poultry department. W. R. Graham 898
Artificial incubation. E. Brown 899
Hints to poultry raisers, G. A. Bell 899
Marketing of poultry products, F. H. Stoneburn 899
Poultry and pigeon-squab combination, M. K. Boyer 899
Breeding wood ducks, S. D. Talbot 899
Raising guinea fowls, Jennie O'Connor. 899



<( )XTENTS. VII

I.\II:y FARMING DAIRYING A.GROTECHNY.
Pace.

Gluten and cotton-seed meal for cow-. A. M. Soule and J. R. Fain 900
Dried beet pnlp as a substitute for corn silage, G. A. Billings ... 900
Alfalfa hay v. purchased feeds, G. A. Billings 900
Forage and soiling experiments, L904, G. C. Watson and T. I. Maire '.nil

Feeding experiments with milch cows, J. Hansen 901

Experiments on feeding dairy cows, C. B. Jones 901

Contributions to the manner of conducting practical feeding experiments
with milch cows. A. ( tetermayer 902

[nfluence of feeding stuffs on milk and milk products, A. Burr 902
Dairy cow demonstration of Louisiana Purchase Exposition, E. II. Farring-
ton 902

Official tests of dairy cows, 1904 5, F. W. W.,11 903
Report of the professor of dairy husbandry, 11. II. Dean 903
Tin- milk scales, the milk sheet, ami the Babcock test, B. II. Raw! 905
The chemical composition of colostrum, E. Winterstein and E.Strickler '.hi;.

Taint in milk- due to contamination by copper, J. Golding ami E. Feilmann 905
Fat content of separator slime, P. Gordan 906
Milk and butter preservatives, R. Harcourt . '.mm;

Investigations on the preservation of milk samples, M. Siegfeld .. 906
rhe adulteration of butter, C. Simmonds 906
s ime factors that control water content of butter, F. T. Shut t el al 906
Constituents of Emmenthal cheese, E. Winterstein and W. Bissegger .._ 906
Presence of acid and rennet producing bacteria in ripening cheese, <

'. < torini '.mi?

Classification of the bacteria of milk, A. Rodella 907

Causes of "blowing" in tins of condensed milk, G. H. Pethybridge 907
Investigations and progress of the manufacture of sugar, J. Bock 907
The manufacture of cane sirup. B. B. Ross 907
Experiments with fermentation of fruit juices, G. Knudsen _•. 908
Chemical processes in wine making, K. Windisch ... 908
The spinning and twisting of long vegetable fibers, 11. R. Carter 908

VETERINARY MEDICINE.

Divisk >n i if veterinary science. J. A. Gilruth 908
Reports of inspectors of stock for year ended March :!1 . 1905, E. Clifton et al. 909
Diseases of the bone and phosphates in the i'red. L. ( Jrandeau 909
Comparative study of different forms of tuberculosis. S. Arloing 909
Studies on tuberculosis. II. A. Koppen ._. 909
A. struggle with tuberculosis in domestic animals, E. O^helyi . 909
Von Behring's method of immunization of young cattle. C. Guerin 910
Properties of local toxins of tubercle bacillus. P. Armand-Delille and Huet '.no

Properties of fatty acids in tubercle bacilli. J. Camus and P. Pagniez 910
Experimental transmission of tubei culosis to anthropoid apes, von Dungern 910
Tuberculous spondylitis in cows, O. Stenstrom '.»H>

Milk fever, its causes, symptoms, and successful treatment. J. Spencer 910
Parturient paresis, puerperal septicemia, and paralysis after parturition,
E. Hess . '.Ml

Treatment of appearance of blood or hemoglobin in the milk. K. Meuch 91 1

Infectious vaginal catarrh of cattle, Thorns !»1

1

Sterility in milch cows, its cause and treatment. Albrechtsen !»1

1

( Jontagious abortion among cattle. A. II. Cory 912
Cowpox. Desmond .. 912
Eradication of African coast fever, C. E. Gray ... 912
The time an area remains inf. cted with east coast lever. A. Theiler 912
Redwater in cattle and its treatment with Damholid, Westermann . 912
The cause of wooden tongue, M. P. Rukhl adev 913
A wasting disease of young cattle, L A. Klein 913
Cattle plague in Egypt in 1903 to 1905, W. Littlewood 913
Malarial catarrhal fever I

blue tongue) of sheep in South Africa. -I. Spreull 913
Blue tongue in sheep, A. Theiler . . 914
Scab and its eradication. ( I. E. Gray 914
Infestation of lambs with Hies. I >. Jordal 914
Characterization of hog cholera group, A. Bdhme. . . 91-1

Heart water and horst sickness, j. M. Coutts . . . 914
The identity of surra and mbori. A. Laveran 915



VIII CONTENTS.

Page

Pathological histology of experimental infection with Trypanosoma brucei,

E. Sauerbeck 915

Immunization against tsetse-fly disease, C. Schilling 915

Trypanosomiasis in camels, A. Theiler 915

Etiology of so-called horse typhoid or petechial fever. Barachello and Mori. 915

The bacterial flora of the nasal cavity of the horse, De Angelis 916

Occurrence of the tetanus bacillus in animal feces, A. Hoffmann 916

Destruction of rabies virus in the peritoneal cavity, P. Remlinger 916

Diagnostic value of Negri's corpuscles. Bohne ._

.

916

Nonvirulence of milk of rabid herbivorous animals. J. Nicolas 916

Paralysis of the lower jaw in dogs independently of rabies, Dauphin 917

Esophageal spiropterosis in dogs in southern Tunis. Le Maitre .

.

917

Internal mycoses and the micro-organisms which cause them. P. Savoure.. Ill 7

Toxic substances produced by animal parasites, R. Blanchard 917

RURAL ENGINEERING.

Irrigation service in Upper and Lower Egypt. A. L. Webb and R. E. Ver-
schoyle . ..____. 917

Typical examples of sewage irrigation, P. Ehrenberg _ . 918

Reservoirs. M. Ringelmann -
'.. 918

Weir experiments, coefficients, and formulas, R. E. Horton 918

The good roads problem in Iowa 918
The use of cement for farm purposes, S. M. Woodward 919
Denaturized alcohol for farm purposes, C. J. Zintheo 919
Straw as a substitute for coal, C. Voitellier _ . 919
The capacity of wind motors. M. Ringelmann ... 919
New farm machinery. B. Martiny 920
Lucerne cultivators 920
Practical cold storage, M. Cooper . 920

AGRICULTURAL EDUCATION.

Report on distribution of grants for agricultural education and research.. 920
Agricultural instruction for adults in continental countries. J. Hamilton . 922
Statistics of land-grant colleges and experiment stations, 1905, M. T.
Spethmann ;. . . . 922

Negro agricultural and mechanical colleges. J. H. Bluford 922
Teaching agriculture in the common schools. G. Severance 922
Relation of geography to nature study in elementary school, H. W.
Fairbanks , . 922

Studies of corn and its uses, F. H. Rankin 923

.

Experiments with milk and butter, J. W . Decker 923
An elementary study of soil, A. B. Graham 923
Window gardening in the schoolroom, H. B. Dorner 923

MISCELLANEOUS.

Annual Reports of the Department of Agriculture, 1905 923
Eighteenth Annual Report of Alabama College Station .1905 :

.

923
Annual Report of Connecticut State Station. 1905 923
Eighteenth Annual Report of New York Cornell Station, 1905 924
Director's l eport for 1905, W. H. Jordan 924
Eighteenth Annual Report of Rhode Island Station. 1905 924
Annual Report of Virginia Station, 1905 924
Crop Reporter 924



1ST OF EXPERIMENT STATION AND DEPAR1
MENT PUBLICATK >\'S REVIEWED.

Stations in th< i nitcd StaU s

.\l;il> ima College Station :

Bui. 133, lire.. 1905 907

Eighteenth An. Rpt., 1903 923

Alabama Tuskegee St tion :

Bnl. 8, Jan., L903 856

Alaska S1 tiona

:

Bui. 2, N«»v. 15, 1905 (5cents) 863
Arkans is Station ;

Bui. 89, 1906 858
Bui. 90, 1906 884

Colorado Station

:

I ul. 106, Dec, 1905 864

( Jonnecticut State Station :

Bui. 152, Jan.. L906

An. Rpt., 1905, pt. 1 ... 846,

Connecticut Storrs St tion :

Bnl. 38, Jan.. L906
Bui. 39, Jan.. 1906

Illinois Station :

Cir . 101, Jan., 1906
Indi in i Station :

Bu'. 110, Jan.. 1906

M ss ichusetts Station :

Met. Bu's., 205-206, Jan.-
Feb., 1906 . .

Mis ouri Fruit Station :

Bui. 13, De?., 1905
Bui. 14. Jan.. 1903

New Jers v Stations :

Bui. 188, Nov. 29, \W)
Bui. 189, De .6, 1905
Bnl. 190, De;-. 20, 1905 856.

Bnl. 191, Dec. 30, 1905

923

899

896

851

835

846

882

846
900
900
si; |

New York < !oi nell Station :

Eighte nth An. Rpt.. 1905
New Yoj k SI t • Station :

Bnl. 269 (popular ed. », < »<t

1905

Bu 1

. 272, Dec. 1905

Bui. 273, Dec, 1905

Bui. 274. I).- !., 1905

North ( larolina Station:

Bui. 193, Feb., 1906

Pennsylvania Station:

Bill. 75, Dec, 1905

Rhode Island Station:

Eighteenth An. Rpt., 1905

842,84 1,847,858,861,
South ( larolina Station:

Pag<

924

865
847

880,881
924

Bnl. 95, Mar.. 1905.
Bnl. 109, May, 1905

Bui. 111. May. 1905
Texas Station:

Bnl. 76, Nov.. 1904 ..

Virginia Station:

Bui. 154, Apr.. 1905
Bui. 155, May, 1905
Bui. 156, Julv. L905

Bnl. 157, Sept.. 1905

Bui. 158, Nov.. 1905

Bnl. 159, Jan.. 1906

An. Rpt.. 1905
Wisconsin Station:

Bui. 130, Dec. 1905

Bui. 131, Dec. L905

U. 8. Department of Agriculture.

901

835.

880,924

905
865
913

894

857

836,864
'..oil

895
910
843

854,924

891,892
903

Page.

923

899

An. Rpts.. 1905
Bureau of Animal Industry:

Circ. 82
Bureau of Chemistry:

Bnl. 69 (rev. ed! >. pts. I
s (5

cents each ) . 891

B34

Forest Servict— (

'ontinued.

Instructions for Making For
e-t Maps and Surveys

Bureau of Plant Industry:
Bui. 91 (5 cents)

Bureau of Soils:

Circ 26 834 Bui. 31 (5 cents)
Bureau of Entomology: Bureau of Statistics:

Bui. 55 (5 cents) 885 Crop Reporter, vol. 7. Nos
Bnl. 56 (5 cents) 882 9 10, Jan. -Feb.. 1906
Bnl. 57 (5 cents) . 879 Office of Experiment Stations:

Forest Service: Bill. 162 (15 cents)
Bui. 66 do cents) 870 Bui. 161

Bui. 67 (ir, cents) 871 Circ 64

Note.—The publications of the United States Department of Agriculture,
except those of the Weather Bureau, may be purchased from the Superintendent
of Documents, Washington, 1 >. C. For the publications of the Weather Bureau,
requests and remittances should be directed to the chief of the Bureau. The
price of the Record is si per volume, or l<> cents per Dumber. The prices of
other technical publications are given in the list above. The publications of the
State experiment stations are distributed from the stations and not from the
1 )epartment.

870

860

831

924

886

(5 cents) 922
(!>•>





EXPERIMENT STATION RECORD.

Vol. XVII. May, L906. No. 9.

An important report upon the need of elementary training for the

great productive industries has been presented to the Massachusetts

legislature by a special commission, headed by President Can-oil I).

Wright as chairman. Agriculture is included among these indus-

tries, and definite provision is made for it in the general scheme by
which the public-school system is to he enriched and expanded along

industrial and vocational line-.

The commission has been engaged for some time in an investiga-

tion of the relation of the public schools to the various industries of

the State, the preparation which the schools afford for the life work
of the pupils, and the economic aspects of the question. It finds that

the productive industries, including agriculture, manufacture-, and

building, depend mainly upon chance for recruiting their service.

These industries are only touched educationally in their most ad-

vanced and scientific forms. No instruction whatever is furnished at

public expense in the theory and practice of these occupations, and

while agriculture is recognized by the State in its aid to the agricul-

tural college, there is no preparatory work leading up to it in the

same way that the high schools lead up to the other colleges. The
same is true to a large extent of the schools of technology.

The children who leave school to enter employments at the age of

14 or 1.") have had no training to develop their actual productive

value or efficiency, and this is largely true of those who remain in

school until 16 or is. The added years, it is pointed out. are to a con-

siderable extent lost time, so far as developing efficiency in productive

employment- i- concerned. In the case of both classes of children

the employment upon which they enter after leaving school is deter-

mined by chance

These conditions, the commission holds, have an important eco-

nomic bearing, for they tend to increase the cost of production, to

limit the output in quantity, and to lower the grade in quality.

825
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Industries so recruited can not long compete with similar industries

recruited from the ranks of technically trained persons.

The commission concludes that the elements of industrial training,

agriculture, domestic and mechanical sciences should be taught in the

public schools, and it presents a strong argument in support of this

conclusion. " The State needs a wider diffusion of industrial intel-

ligence as a foundation for the highest technical success, and this

can only be acquired in connection with the general system of educa-

tion into which it should enter as an integral part from the beginning.

The latest philosophy of education reinforces the demands of pro-

ductive industry by showing that that which fits a child best for his

place in the world as a producer tends to his own highest develop-

ment physically, intellectually, and morally."

Two lines are suggested in which industrial education may be

developed—through the existing public-school system and through

independent industrial schools. It is recommended that cities and

towns so modify the work in the elementary schools as to include

instruction and practice in the elements of productive industry, as

applied to agriculture and the mechanic and domestic arts, and
" that this instruction be of such a character as to secure from it the

highest cultural as well as the highest industrial value." It is also

urged that the work in the high schools be so modified " that the

instruction in mathematics, the sciences, and drawing shall show the

application and use of these subjects in industrial life, with special

reference to local industries: . . . that is, algebra and geometry

should be so taught in the public schools as to show their relations

to construction, botany to horticulture and agriculture, chemistry to

agriculture, manufactures, and domestic science, and drawing to

every form of industry/*

In addition to these modifications the commission recommends that

towns and cities provide new elective industrial courses in high

schools, for instruction in the principles of agriculture and the

domestic and mechanic arts, with both day and evening courses, so

as to accommodate persons already employed in trades; and further-

more, that part-time day courses be provided for children between

the ages of 14 and 18 years who are employed during the remainder

of the day, so that instruction in the principles and the practice of

the arts may go on together.

The above relates entirely to the existing public school system,

whose integrity the scheme proposes to preserve. For the more tech-

nical and advanced work the commission believes that distinctive

industrial schools, separated entirely from the public school system,

should be maintained. This departure is held to be entirely in

accord with the policy to which the State is already fully committed
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through its support of normal schools, art schools, institutes of tech-

nology, and the agricultural col lent'. In order to secure proper

instruct ion for teachers in the elements of agriculture, it is suggested

thai a normal department be established in the State agricultural

college, instead <>f attempting to introduce the subject into normal

schools or establish a separate school for that purpose.

The recommendations of this commission are embodied in ;i l>ill sub-

mitted to the legislature, which provides for the appointment of a

commission on industrial education to promote this work, and proposes

State aid to towns and cities for the maintenance of distinctive schools

for industrial training, or of industrial courses in high or manual

training schools. The hearings on this bill before the legislative

committees have attracted much attention, and developed widespread

interest in favor of the measure.

The notable progress which has recently been made in the develop-

ment of commercially successful method- of fixing the free nitrogen

of the air, and thus making it available for agricultural and other

industrial purposes, should go far toward reassuring those who are

disposed to view with alarm the rapid exhaustion of the world'- prin-

cipal known supply of combined nitrogen,namely,the nitrate deposits.

The rapidly increasing demand (which has risen from less than

200,000 tons of nitrate in L870 to over 1,500,000 tons in L905) and the

steadily diminishing supply have stimulated unusual activity in

efforts to apply the discoveries of science to the solution of the great

industrial problem of finding a practical means of maintaining a

cheap and reliable supply of fixed nitrogen.

The encouraging results yielded by the Frank and Caro calcium

cyanamid process have already been referred to (E. S. R., 15, p. 123).

Further developments in the application of this process have fully

justified the promise of the earlier trials, and factories have been built

in Italy, Germany, and elsewhere to test the process on an extensive

commercial basis. The numerous experiments which have been made
to test the fertilizing value of the so-called lime nitrogen (Kalkstick-

xtoff) prepared by this process indicate that when used with proper

precautions and under certain restrictions the product has a fertiliz-

ing value in general but slightly inferior to that of nitrate of soda

and somewhat superior to that of sulphate of ammonia. The results

of hundreds of such experiments on a great variety of soils and crops

are given in a recent 120-page report issued at Rome, which i- briefly

noted elsewhere.

Improvements are constantly being made which increase the effi-

ciency of the process and lessen the COSt of the product, and which

encourage the belief that where cheap water power i> available this
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process can be made to yield a product capable of competing success-

fully with nitrate of soda in the markets of the world.

The most recent and most notable development in the line of fixa-

tion of the nitrogen of the air for commercial purposes is, however, in

the nature of a return to the earlier methods of direct oxidation by

means of electric discharges. Prof. K. Birkeland, of the University of

Christiania, Norway, and 8. Eyde, a Norwegian civil engineer, have

devised a process for greatly increasing the size and efficiency of the

ordinary electric arc, so that oxidation of the nitrogen is more rapid

and is accomplished with much less expenditure of electric energy,

and hence at less cost than in preceding processes.

A recent writer in describing the process says :
" The inventors,

instead of working with arcs of the lowest possible amperage, make
the first technical application of a phenomenon previously known to

physicists, the action of the magnetic field on the arc." They use a

powerful current of electricity in the form of great glowing electric

disks, up to 6 feet in diameter, which are built up of arcs deflected by

powerful magnets.

By means of powerful electromagnets placed vertically to the

electrodes, which are hollow and cooled with a stream of water, "the

arc formed between the electrodes is blown away, as it were, by the

influence of the magnetic field, and at once a new arc is formed, which

is blown away. This process can be repeated 1.000 times a second,

though in practice only a few hundred arcs per second are used. With
alternating current arcs and direct current magnetic field, or vice

versa, the arcs vibrate between the electrodes as circular disks."

There is thus secured the alternate heating (to 2,000° C.) and cooling,

and the rapid and thorough contact of the air with the most active

zone of the arc, which are essential to the highest oxidation efficiency.

The efficiency of this process has been demonstrated in an experi-

mental factory near Notodden, Norway, which utilizes the unusually

cheap water power of that region for the production of the electrical

energy required. It is reported that the daily output of this factory

for the year during which it has been in operation is about 3,300

pounds of pure nitric acid, and the factory has been pronounced a

technical and financial success by the eminent authority, Otto N. Witt,

of Berlin. The success of the experimental factory has been such that

several larger establishments are being built at other places in south

Norway where cheap water power can be had. It is claimed that

these factories will utilize in the aggregate about 30,000 horsepower,

and that the company exploiting the patent has options on Norwegian
Avaterfalls capable of yielding 350.000 horsepoAver at very low cost.

It is reported that nitric acid can be produced by this process at

less than one-tenth of its present cost. Owing, however, to the dilu-

tion of the products of oxidation the difficulty and expense is less in
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production than in concentration of the nitric acid. The latter has

not vet found a ]
><]• !'»•<

t technical solution, and so it has been found

most economical to market the product in form of calcium nitrate.

For agricultural purposes especially the calcium nitrate is mixed
with an excess of lime, yielding a dry. easily handled material known
commercially a- "lime niter" (Kalksalpeter) ,

which contain- on an

average >
s to 9 per cent of nitrogen and about 22 per cent of lime. A

number of experiment- have been made with tin- material which indi-

cate that it has a fertilizing value slightly superior to nitrate of soda

on soils benefited by Lime as well as nitrogen.

In a recent article reviewing two important contributions to the

subject of fixation of atmospheric nitrogen, E. Etenouf enumerates

and discusses the relative efficiency of no less than four distinct

methods of accomplishing this result, viz. fixation by mean- of

micro-organisms, formation and decomposition of nitrids, the pro

duction of calcium cyanamid, and electrical oxidation: and expresses

the conviction that "by the time the Chili saltpeter beds are

exhausted chemists and engineers will be ready with practical and

economic methods of utilizing atmospheric nitrogen to meet the

demands of agriculture and industry." •

The products of the various processes for fixing the nitrogen of

the air have not yet found their way into markets in sufficient quan-

tity to establish their commercial rating, hut Prof. Silvanus P.

Thompson, the eminent English physicist, in a recent Lecture before

the Royal Institution of London, asserts his belief that where condi-

tions are exceptionally good for the furnishing () f power at exceed-

ingly low rates, nitrogen compounds can he prepared by the Birke-

land and Eyde process at a price which will enable them to compete
with nitrate of soda in the market, becoming every year more valu-

able as the demand for nitrates increases and the natural supply

becomes exhausted.

The development of these methods, while of great practical impor-

tance, is also of the highest significance as an illustration of the suc-

cessful application of the results of investigations in pure science to

practical affairs and commercial needs. The working out of these

methods on a practical basis is rendered possible only because of

the long -eric- of scientific investigations beginning with Cavendish
and continued by his successors in similar lines of work, which

were undertaken solely for the purpose of advancing chemistry and

physics as pure sciences and with no thought of practical results or

commercial rewards.
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AGRICULTURAL CHEMISTRY.

The permanent committee on the analysis and control of agricultural

products, L. Grandeau [lour. Agr. Prat., n. ser., 11 {1906), No. '/. pp. 101,

1<>2).—The duties of this committee, consisting of 32 memhers (including some

of the most eminent scientific men of France), appointed by the minister of agri-

culture December 15, 1905, under the provision of a law of France of August 1.

1905, for the repression of fraud in foods, feeding stuffs, seeds, fertilizers, and

agricultural products in general, are explained." The committee has organized

into a number of subcommittees for the -consideration of different phases of

its work.

Methods of analysis of fertilizers in different countries, L. Sicard {Ann.

Ecolc Nat. Agr. Montpellier, n. scr.. 5 {1906), No. 3. pp. 20^-222).—This is the

third report on this subject, and deals with methods of determining potash,

describing the various methods which have been proposed for this purpose.

The decisions of the Fifth International Congress of Applied Chemistry with

relation to the analysis of nitrates are also given.

On the importance of uniform international methods of analysis, II. Xrs-

sensox (Chan. Ztf/., 30 {1906). No. 3. pp. Id, 17).—A number of illustrations

of the need of such methods are cited.

New method for the determination of atmospheric carbon dioxid, based
on the rate of its absorption by a free surface of a solution of an alkali

hydroxid, II. T. Bbown and F. Escqmbe {Proc. Roy, Soc. [London]. Scr. B,

76 (190.1), No. B507, pp. 112-117: aos. in -lour. Chem. Soc. [London]. 88

i ino:,). No. 518, II. p. 80S).—The method proposed is based upon the fact that

when a current of air containing a constant proportion of carbon dioxid is

drawn over the free surface of a solution of sodium hydroxid the rate of

absorption increases with the velocity of the current up to a certain point,

beyond which it remains constant. Furthermore, the rate of absorption is pro-

portional to the partial pressure of the carbon dioxid within fairly wide limits.

In the method described the air is aspirated through the apparatus at a rate

greater than that required for maximum absorption, and being drawn through

a perforated plate is made to impinge in a turbulent stream on the surface of

a standardized solution of sodium hydroxid. which is titrated after the experi-

ment. A constant for the apparatus having been determined in a preliminary

experiment, in which the air is measured, the proportion of carbon dioxid in a

« For composition and duties of this commission and the law under which it

was appointed, see also Jour. Agr. Prat, 11. ser., 10 (1905), Nos. 32, p. 1S1 : 52,

p. ser,.
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sample of air can be calculated from the time during which the current has
passed and the amount of gas absorbed, a correction being applied for the
effecl of change of temperature on the rate of absorption.

On the determination of carbon monoxid in the air by means of iodin
anhybrid, Ai.kikt-Li' \ v and A. Pecoul (Compt. i:< nd. lead. 8ci. [Paris], 1 )

:

i 1906), Vo. 8, />. Hi'; abs. in Rev. Sci. [Paris], ',. ser., ',
{ 1906), So. ). //. 112).

In the aiethod proposed use is made of the fad thai one pari of carbon monoxid
in 10,000,000 of air gives an intense coloration in chloroform containing the

anhydrid .-is ,-i result of the liberation of iodin. Acetylene of the same strength
gives no coloration.

The determination of sulphuric acid in drinking water, F. EiASCHIC
{Ztschr. Angeiv. Chem., t9 (1906), \ o. S, />. 834). '" the method proposed j

liter to ."i liters of water, according to the sulphuric acid content, is mixed witli

the twentieth pari of its volume of concentrated benzidin solution, stirred, and
allowed to stand 15 minutes, if no precipitate is formed, the water contains

1.5 mg. of sulphuric acid (SOa ) or less. If a precipitate forms, it is collected on
a filter, washed, and titrated in the usual way with tenth-normal sodium
bydroxid. one cc. of the hydroxid corresponds to I mg. of s< > , A correction

of 1.5 mg. nmst be added in each determination.

Field assay of water, M. ( >. Leighton </. 8. Oeol. Survey, Water-Supply
and Irrig. Paper So. tol, m>. 77. pis. /. figs. 3).—This paper describes and dis-

cusses methods which have for seme time been successfully used in investiga-

tions carried en by the division of hydro-economics of the {]. s. Geological

Survey en the quality of water in various parts of the United States.

Methods of determining turbidity, color, total hardness, alkalinity, normal
carbonates, bicarbonates, total sulphates, chlorin, or total chlorids, iron, and
calcium are discussed. Only such methods are described as are considered

necessary for the determination of the ingredients which give waters their

essential characteristics, and these are confined to simple and cheap methods
useful for practical purposes and easily carried out in the field, hut of little or

no value from a purely scientific standpoint.

On the theory of the formation of potash deposits from sea water, E.

Janecke (Ztschr. Angew. Chem., n> (1906), Vo. /. i>i>. 7-/}. figs. 8).—A discus-

sion of the physico-chemical theory of the formation of oceanic salt deposits ;is

enunciated by Van'1 Hoff.

Colorimetric, turbidity, and titration methods used in soil investigations,

( '. S< hbeiner and <;. 11. Failyeb (U. S. Dept. Agr., Hit. soils linl. .11. \>\>. i;<>.

///. /. figs. 5 ). —The methods which have hcen used in the investigations of the

Bureau Of Soils and others which are applicable to similar work are concisely

described in this bulletin "for the convenience of those desirous of continuing

these Investigations or of carrying on new lines of inquiry."

After a preliminary explanation of methods of preparing solutions from

moist and dry soils, the construction and operation of the Briggs filtering

apparatus (E. s. K.. 14, p. 126), the decolorizing of soil solutions, the use of

centrifugal and other methods of obtaining soil solutions devised by Briggs,

McLane, and McCall (1-:. S. K.. 1»;. p. 450), the preparation and decolorization of

solutions from green and dried plants, the general principles and purposes of

colorimetric. turbidity, and titration methods, and the construction and use of

colorimeters, especially that of Schreiner, the authors describe in detail the

following methods: Colorimetric methods—ammonium. Nessler; potassium,

Cameron and Failver (E. S. It.. IT,, p. 111. and Hill (E. S. R., 15, p. 224):

" Jour. Amer. Chem. Soc., 27 (1905), pp. 1192-1203.

275S8—No. 9—06 2
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magnesium, Schreiner and Ferris; a manganese, Clennell ; iron, Thomson's, as

described by Sutton; titanium. Weller; nitrate, Gill (E. S. R., 6, p. 189);

nil rite Hosvay's modification of Griess's test; phosphate, Schreiner and Brown

(E. S. R., 16, p. 533), and Woodman and Cayvan and Veitch (E. S. R., 13,

p. 319; 14. pp. 125, 833); silica, Veitch and Schreiner (E. S. R., 14, p. 833;

15, ]». 444) : silica and phosphate combined. Schreiner (E. S. R., 15, p. 444);

sulphate and sulphid, Winkler; 6 turbidity methods—calcium, Ferris's modifica-

tion of Hinds (E. S. R., 8, p. 28(5) ; sulphate, Belz's modification of Hinds and

Jackson ; chlorid. Richards and Wells ;
c titration methods—calcium and mag-

nesium, Winkler's modification of Clarke's soap method:'' carbonate and bicar-

bonate, Cameron (E. S. R., 13, p. 428) ; chlorid, the standard silver nitrate and

potassium chromate method.

On the determination of nitric acid in soils, Buhlert and Fickendey

(Landw. Vers. Stat., 63 (1905), No. 3-4, pp. 239-246) .—The following method,

based upon the results of studies of various factors affecting the accuracy of

the determination of nitric acid in soils, is proposed:

Two kg. of the fresh sample of soil taken from a large number of places in a

field and thoroughly mixed is shaken up immediately with 2 to 3 liters of wTater,

shaking for i minute at intervals of 5 minutes. At the end of not more than

30 minutes the solution is allowed to settle somewhat and is filtered through a

folded filter. Four hundred to 500 cc. of the filtrate is evaporated with the

addition of a few drops of sodium hydroxid solution and analyzed by the

Schloesing method. Very cloudy solutions are cleared by addition of 2 per cent

sodium chlorid solution.

On the determination of aluminum, II. Weiiek (Ztschr. Aitalyt. Client., '/

j

(1905), No. 12. pp. 169-716).—This is a review of recent literature relating to

this subject.

Examination of foods, condiments, and commercial products, M. Mansfeld

(Die Untersuchung der Nahrungs- and Genussmittel sowie einiger Gcbrauchsge-

genstande. Leipsic and Vienna: Franz Deuticke, 1905, pp. XV+243, figs. 35 ; rev.

in Ztschr. Untersuch. Nahr. u. Genussmtl., 10 (1905), No. 12. pp. 166, 161).—
In this, the second edition, chapters on meat products and compressed yeast

have been added and the whole book has been revised.

The proportion of glutaminic acid yielded by various vegetable proteins

when decomposed by boiling with hydrochloric acid, T. B. Osborne and

R. D. Gilbert (Amer. Jour. Physiol., 15 (1906), No. '/. pp. .333-356).—The pro-

teids studied were obtained from cereals, legumes, oil-bearing seeds, and meat,

fish, milk, and eggs.

In the case of the vegetable proteids the smallest amount of glutaminic

acid 5.72 per cent, was obtained from the leucosin of wheat and the largest

amount, 37.17 per cent, from the gliadin of wheat. " The proteins of the cereals

yield much more glutaminic acid than do any of the other groups, for, omitting

leucosin, which is present in the wheat kernel only in very small proportion

and confined chiefly to the embryo of the seed, the average yield of this acid

was 29.5 per cent, while the legumes yielded 19.0 per cent, the oil seeds 16.8

per cent, and the 3 animal proteins 8.9 per cent. ... It would appear that

such animal proteins as have been carefully investigated yield similar propor-

tions of glutaminic acid, namely, about 8 to 11 per cent.

« Jour. Amer. Chem. Soc, 20 (1904), pp. 901-907.

& Ztschr. Anal. Chem.. 40 (1901). pp. 405. 772.

c Jour. Amer. Chem. Soc. 27 (1905), p. 459.

* Ztschr. Anal. Chem., 40 (1901), p. 82.
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"In view of the wide differences in the constitution «»f the proteins <»i' the

differenl species of seeds. ;is shewn hv (lie determinations of gl 111 :i in i II ie acid

given in this paper, .-is well as hy the few quantitative determinations of the

other decomposition products which have been made, it would seem important to

know definitely whether or nol similar differences exisl between the proteins

of the tissues of differenl species of animals which serve as lend for man. for

ii is possible that in such differences will be found u logical basis for the use of

one form of protein rather than another when dealing with nutrition in various

pathological conditions."

The authors propose to continue their investigations.

Concerning the detection of boric acid, G. 1 i:\iu. 1.1: (Ztschr. Untersuch.

Nahr.' u. Genussmtl., II (1906), No. 3, \>\>. 131 l'i)\. A method of estimating

boric acid is described which depends upon comparing the intensity of the cur

cuma paper reaction with a color scale mad.' by immersing strips of curcuma
paper for different lengths of time in differenl solutions of boric acid of known
strength.

The sensitiveness of curcuma paper for boric acid reaction, L. Wolfbi \i

and J. Pinnow (Ztschr. I ntersuch. Nahr. u. Genussmtl., ll (1906), Vo. 3, pp.

I
j / 154). -Differenl sorts of commercial curcuma paper we*e compared.
The estimation of sulphurous acid in certain foods and also the estima-

tion of sulphur in illuminating gas, T. Schumacher and E. Fedeb (Ztschr.

I ntersuch. Nahr. u. Genussmtl., 10 (1905), No. //. pp. 649-659, fig. I).—The
method described depends upon the distillation of an acidulated portion of the

substance to be examined with a solution of iodate of potassium.

The detection of talc and coloring matter in grits and rice, E. VON Km mi v.

(Ztschr. I ntersuch. Nahr. u. Genussmtl., 10(1905), No. II. i>i>. 7//-7/'/i.

It has been found that coloring matters and talc are easily separated with

chloroform. The author describes a method of estimating talc which depends
upon shaking the sample with chloroform and evaporating to dryness.

The occurrence of cholesterin and lecithin in milk and their importance
in the determination of fat by the Gottlieb method, M. Siegfeld {Milchw.
/.mil, l.. 2 (1906), No. I. pp. /-•>).—Fat determinations by the Gottlieb method

were found to be 0.0243 per cent too high, due to the presence of 0.0041 percent

of ether-insoluble material. 0.0036 per cent of unsaponifiable material, and

0.0166 per cent of lecithin in the solids obtained by this method.

On the accuracy of the Wollny refractometer, the Gottlieb method, and
the Gerber acid butyrometer for the determination of fat, II, SCHBOTT-

Fiechtl (Milchw. ZentbL, 2 (1906), Vo. I, pp. tS t9).—The Gottlieb-Rose method
is considered the most accurate gravimetric method for the determination of fat

iii milk. The average of Km determinations hy this method was 2.2849 per

Cen1 and hy the refractometer method 2.2755 per cent. A similar comparison

of the Gerber and Wollny methods gave average results of ."'..Tl'oLI and 3.7210

per cent, respectively.

New nonacid method for the rapid determination of fat in milk. X. Gerbeb
iMilch Ztg., .1',

i 1906 i . \". /. ///-. .>'7. 38). Comparative tosts of the Sichler and

Gerber methods are reported and the conclusion is drawn that there Is no
reason for abandoning the Gerber method in favor of the aonacid method.

Formalin as a means of preventing plugging in the determination of fat

in the Gerber butyrometer, <
'. Beoeb, ( Milchw. Zentbl., 2 (/.'""<'). No. l. />/>.

6-8).—This trouble, according to the author, may he avoided hy the addition of

1 drop of formalin per cubic centimeter of amy! alcohol and the accuracy of

the test not interfered with.
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The determination of the fat content of butter, II. Luhrig (Molk. Ztg.,

19 (1905), No. 48. pp. 1217, 1218).—The author tested the method of E. Von

Waegenigh.

In this 1 gm. of butter is shaken with 20 cc. of ether, and 0.5 gm. of powdered

tragacanth and 2.5 cc. of water are added to the mixture, which is then cen-

trifuged for 2 to 3 minutes. The ether layer containing the fat is separated,

the ether evaporated, and the fat weighed. The tragacanth is added for the

purpose of removing the water, proteids, milk sugar, and salt from the fat.

The method was found to be rapid, but not very accurate. It is considered

worthy of further study.

New method for the detection of cocoanut oil in butter, U. P. Wusman and

Reijst (Ztschr. Untersuch. Nahr. k. Genussmtl., 11 {1906), To. 5, pp. 267-271;

Rev. Soc. Sci. Hyg. Aliment.. 2 {1905), Ao. 5, pp. 491-498).—This method is

based upon the precipitation of volatile fatty acids by silver nitrate.

To the filtered and neutralized distillate obtained in the Reichert-Meissl method

is added 40 cc. of a decinormal solution of silver nitrate. This is filtered and

the precipitate washed until about 200 cc. of liquid is obtained, to which is

added 50 cc. of decinormal solution of sodium chlorid. The excess of sodium

chlorid is determined by titration with decinormal silver nitrate, potassium

chromate being used as an indicator. The difference between the total number

of cubic centimeters of silver nitrate employed and the number of cubic centi-

meters of sodium chlorid increased by 0.1 is called the first silver index.

A second silver index is obtained by using 300 cc. of distillate from the

Reichert-Meissl method instead of 110, adding 40 cc. of a decinormal silver

nitrate to 250 cc of this liquid, filtering and washing until 350 cc. of liquid is

obtained. The number obtained as above is increased by one-fifth. The pres-

ence of cocoanut oil is indicated by an increase in the second silver index over

the first.

On the value of Schiff 's reagent for the detection of formaldehyde in milk,

Utz (Milchw. Zentbl., 2 (1906), No. 1, pp. 12, IS).—The author concludes, as

the result of his investigations, that this reagent is not to be recommended for

the detection of formaldehyde in milk, and that the best method for this pur-

pose is that of Arnold and Mentzel (E. S. R„ 13, p. 1015).'

The relation of cows' milk to Schiff's reagent and a test for formalin in

milk, Eichholz (Milchw. Zentbl., 1 (1905), Ao. 11. pp. J,99, 500).—This is a

criticism of the article by Seligmann previously noted (E. S. R., 16, p. 742).

Separation of nitrogenous bodies in cheese, R. IIarcourt (Ann. Rpt. Ontario

Agr. Col. and Expt. Farm, SI {1905), pp. 70-76).—This report was presented

at the last meeting of the Association of Official Agricultural Chemists (E. S. R.,

17, p. 432).

Extracts from the proceedings of the Association of Official Agricultural

Chemists, 1905, edited by II. W. Wiley (V. 8. Dept. Agr.. Bur. Client. Cire. 26.

pp. 16).—This gives the recommendations of referees as adopted, motions, and
appointments affecting the work of the association for 190G. A summarized
account of the proceedings of this association in 1005 was given in a previous

number of the Record (E. S. R., 17, p. 423).

Agricultural chemistry, A. Morgen and W. Zielstorff (Jahrb. Chem., 14

(1904), PP- 286-303).—This is a brief review of progress during 1004 in investi-

gations relating to air and water, soils, fertilizers, plant physiology, and animal

physiology, including also biographical and miscellaneous notes,
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METEOROLOGY—WATER.

Text-book of meteorology, J. Il\\\ (Lehrbuch der Meteorologie. Leipsic:

II. Tauchnitz, 1905, '.. < </.. pp. 6^2; rev. in Vature [London], l.i (1906), Vo.

1890, p. 210).—The firsl edition of this work appeared in 1901 (E. s. R., 13, p.

923). In this second edition the volume of the book has I n considerably

reduced, many original references cut ou1 and new ones added, and many parts

thoroughly revised, ns. for example, the section relating \>> meteorology of the

upper air.

The study of meteorology, I'. Waldo (Education, 'j'> (1905), Vo. '>. \>\>- I)' 1

(53). This is a brief review of progress which 1ms l n made in the United

States in developing courses of instruction in meteorology, especially the work

of Professor Davis ;it Harvard. The courses in meteorology given .it thai insti-

tution ;ire described, .-is well ns the opportunities for advanced work :it the

Harvard College Astronomical and Blue Hill observatories.

Recent advances in meteorology and meteorological service in Japan,

S. T. Tamura (Pop, 8ci. Mo., 68 i 1906), \>. 2, pp. 1 '>'> ///i. A brief accounl is

given of the organization, equipment, and work of the meteorological service of

Japan, which was established in 1S7.">, systematic meteorological observations

having been made, however, ns early ;is 1872 at the observatory at Hakodate.

The important contributions which Japanese meteorologists have made to prac

tical and theoretical meteorology and the diffusion of such knowledge are con-

sidered in some detail.

"Weather report, 1905, .1. B. Reynolds (Ann. Rpt. Ontario Agr. Col. and

/:.//;/. Farm, •>'/ (1905), />/>. 32, 33).—Tabular statements are given of observa

tions at Ontario Agricultural College and at various other points in Ontario on

temperature and precipitation. The temperature and frost observations at

Guelph during 1
'. >< >r> are compared with those of 6 preceding years. The mean

temperature for 1905 was 13.6° F.. the highesl 89.06, in July, the lowest 15, in

February; tin* last killing frost in spring April '_'4 (29.5°), the firsl in autumn

September 26 (29 .

Meteorological observations, J. E. Ostrander. C. II. CiTAnwTCK, and T. A.

Babbv i Massachusetts sin. Met. Huh. 205, 206, /</>• '/ each).—Summaries of ob-

servations at Amherst. Mass.. on pressure, temperature, humidity, precipitation,

wind, sunshine, cloudiness, and casual phenomena during January and Fehru

ary, 1906. The data are briefly discussed in a general note on the weather ol

each month.

Report of meteorologist, X. IIki.mi: (Rhode /xhtml Sta. Rpt. 1905, j>i>. 821-

.?'/.?>.—This includes general notes on the weather during the year ended June

30, 1905, and a tabulated record of observations at Kingston on temperature,

precipitation, cloudiness, and prevailing winds during each month from July.

1904, to June. 1905, inclusive, with a summary for the year ended .Tun" 30,

1905. The latter summary is ns follows:

Temperature (degrees F.).— Maximum, 87, July 19, 1904; minimum, —4, I'd'

ruary 4, 1905; mean, 15.3; highesl monthly mean. 68.3, July. 1904; lowest

monthly mean. 21, February, 1905; highesl daily mean. 75, July 19 and 20,

1904; lowest daily mean, T.."». February 4, 1905. Precipitation (inches). Total

(rain and melted snow). 11. CI; greatest monthly. 7. »'.:;. August, 1904; least

monthly, 1.69, May. 1905; greatest in 24 consecutive hours. 2.48, Augusl 10,

P.kiJ; snowfall, total 51. Weather.—Number of clear days. 151; number <>f

fair days, 122; number of cloudy days. \r2: number of days on which there was

precipitation of 0.01 in. <>r more, '•)'•». Prevailing wind, southwest and west
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Meteorological data, II. L. Price < Virginia Sta. Bui. 155, pp. 119-129, charts

5 i. A previous bulletin of the station (E. S. It., 11, p. 128). gave summaries of

observations on temperature, precipitation, wind, cloudiness, etc., for the period

1893-1898, and charts showing variation in temperature and rainfall for the

same period. This bulletin brings these observations and charts down to the

end of 1904. The following summary for the period 1893-1904 is given:

"Temperature.— Mean annual. 51.5°; mean maximum. 63.22° ;-mean mini-

mum, 40.04°; absolute maximum, 96°; absolute minimum, —13°. Dates when

temperature fell to or below zero: January 10, 11, 15 and 10, IS!).",; December

20. 1894; January 12 and 13 and February 3, 0. 7. 8, 9 and 15, 1895; February

2u .mii.I 21, L896; January 28 and 30, 1897; February 2. and 4, 1898; February

1. ii, pi. il. 13 and 14. and December 31, 1899; February 1. and March 17 and

18, 1900; December 16 and 21, 1901; February 11). 1903; January .",(> and Feb-

ruary d. 1904. Dates when maximum temperature rose to or above 95° : Aug-

ust 1<» and 11 and September :; and 1(>. 1900; July 17, 1902.

"Precipitation.—Mean annual, 2>9.41 inches: spring, 10.22; summer. 12.r>7;

fall. 7..~»<>: winter. 0.12. Highest for month. August, 1901, 10.53; lowest for

month. October. 1904, 0.13. Greatest depth of snow in 24 hours: 11 inches,

January 0. 1895.

"Frost.—Average date of last killing frost in spring. April 2.
~> : average date of

first killing frost in fall, September 30; date of latest killing frost recorded.

May 13, 1895; date of earliest killing frost recorded. September 22, 1897."

Observations on the intensity and duration of rainfall, A. YVoeikof (Met.

Zlsrhr., 23 (1906), No. 1. pp. 8-10).—Four rainfall types are briefly described.

Rainfall per day and hour in Northwest England, A. Woeikof (Met.

Ztschr., 2-/ (1906), No. 1. pp. 6-8).

Distribution of summer rains in Germany, F. Fess (Met. Ztschr., 22 (1905),
Nos. 11. pp. $6-505, figs. ) : 12, pp. 529-5^1, fi'J- 1)-—Rainfall movements are

traced and the conditions (temperature, pressure, etc.) affecting them are dis-

cussed.

Estimation of the possible period of sunshine and its normal value for

Germany, Grossman?* (Met. Ztschr., 22 (1905), No. Jo. pp. [33-^38).

The relation of the temperature of the lowest layers of the air to that

of the upper layers containing solid and liquid matter, A. Woeikof (Met.

Ztschr., 23 i 1906), No. 1. pp. 1-6),

Daily temperature periods in the lowest layer of the air, M. Sassenfeld

(Met. Ztschr., 23 (1906), No. J. pp. 24-30).—The periods are worked out for

normal, clear, and cloudy days on the basis of observations at Potsdam.

On the importance of drainage for the elimination of danger from frost,

L. Lindelof et al. (Svenska MossJculturfor. Tidskr., If) (1905), No. 5-6, pp.

495-513).—A discussion of the subject by a committee of scientists appointed

by the Finnish State Board of Agriculture.

—

f. w. woel.

International catalogue of scientific literature. F—Meteorology (Inter-

nal. Cat. Sci. Lit.. 3 (1905), Oct.. pp. VITI+235).—This is the third annual

issue of this catalogue. The literature indexed is mainly that of 1903 and of

the earlier part of 1904.

Lightning report, J. P>. Reyxoeds (Ann. Rpt. Ontario Apr. Col. and Expt.

Farm. 3,1 (1905), pp. 30-32).—A statement is given of destruction and damage
by lightning in Ontario during 1905 as compared with previous years. The
data are tabulated with reference to trees, animals, and buildings struck.

Geology and water resources of Oklahoma, C. N. Gould (V. S. Gcol. Sur-

vey, Water-Supply and Irrig. Paper Ao. l'fS, pp. US, pis. 22. figs. 31).—This
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paper deals with topography, geology, water supply (streams, springs, deep

wells. ;iik1 artesian wells), irrigation, climate, and water analyses. The watei

conditions of each county are separately discussed, and records of 10 wells

from each of the 2G counties in the st.-ite are given.

Preliminary list of deep borings in the United States, N. II. Dabton
1/ . n. (i(<)l. Survey, Water-supply and Irrig. Paper Vo. //•''. 2. erf., pp.

/;.-,. ///». A table of borings more than WO ft. in depth, giving location, depth,

din ter, yield per minute, and heighl of water, with additional data where

available, together with bibliographies of the subject by States.

Purification of waters for industrial purposes, 1 >. Peniakoff (Bui. 8oc.

chim. Belg., 19 {1905), Vos. 5, pp. 122 186; 6, pp. 159 111). The author dis

cusses in some detail and reports n large number of tests of the vari us chem

leal precipitation methods which have been proposed for iliis purpose. The

results indicate thai on the whole the use of aluminate of barium (ALBaOJ
gives the mosl satisfactory results.

The sterilization of water by means of ozone, E. PlLATTE ( Rev. Sci.
I
Paris],

5. ser., 5 I 1906 l . Vo. 2, i>i>. 87-43).—This is an account of the application of ( otto's

method (E. S. EL, 17. p. G42) to the water supply of Nice, it is claimed thai

the method gave satisfactory results and there appears to he no reason why
the total water supply of the city, amounting to 22,500 cubic meters daily,

should not he efficiently treated by the process.

Notes on water softening*, W. M. Gabdneb arid 1.. L. Lloyd (/our. Nor. Chi m.

Indus.. 24 (1905), .Vo. 8, i>i>. 892-895; abs. in Engin. anil Min. .lour.. 80 < 1905),

No. 22, pp. K)2t. 1022).- This article deals with the influen n the softening

process of the amount of neutral suits present and the method and apparatus

used in carrying out the process.

It is claimed that the neutral salts always present to a more or less extent in

water are more deleterious than is generally recognized, and their proportion

may he notably increased by the use of sodium carbonate t<> remove hardness

duo to calcium. The influence of apparatus depends mainly upon the time

allowed for the reactions to proceed and upon temperature as well as thorough-

ness «>f mixing. The Pfeifer and Wartha formulas for determining the amounts

of reagents to he used in softening water (E. S. It.. 15, p. 746) are considered

unreliable when much neutral salts is present. The authors prefer to base the

treatment upon direct determination of the lime and soda present. Methods of

doing this are described.

The use of barium hydroxid as a softening reagent is referred to and the

opinion is expressed that at its present price this material can he used only in

special cases, and since barium compounds are reputed to be poisonous, it is

obvious that the barium hydroxid should he used with greal caution in the

treatment of drinking water. " If the amount used is carefully regulated, how-

ever, to exclude the possibility of the presence of barium carbonate, not a trace

of barium remains in solution."

Hints on water supply (Jour. /.''/. Agr. [London], 12 (1905), Vo. 8, />/'• ///

149).—Surest ions are made in this article regarding the development of under-

ground supplies of water, especially in time of drought. The measurement of

the tlow of springs and streams is also described and means of filtering and

purifying the water of surface streams and of collecting rain water are

( xplained, as well as a method of calculating the available supply of wells.

The sanitary protection of water supplies, K. Ai.ikx (-lour. I'ran 1:1 in Inst.,

icm 1 1905), No. /. m>. $97-828).—In this paper it is pointed out that unsanitary

conditions may he detected by analysis of the water, hy inspection of water-

sheds, or by mortality statistics.
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Knowledge of the life history of the typhoid germ and registration of vital

statistics are important, and presumptive tests for Bacillus coli com munis arc

considered valuable. In the author's opinion corrective treatment may he

applied by the individual but should be applied to the entire supply. It may
consist in (1) prevention of pollution, (2) adoption of a pure supply, (3) purifi-

cation of an inferior supply. Control by boards of health, with Federal control

as a last resort, is suggested. In any case ample power and funds should he

provided.

In selecting method of securing pure water with limited resources it is inad-

visable to strive for ideal results in some detail at expense of greater general

benefit.

The sanitary value of a water analysis, L. P. Kinnictjtt (Science, n. ser., 2.)

(1906), No. 576, pp. 56-66).—The snhstanee of this paper has been noted from

another source (E. S. R., 17. p. 611).

On the detection of fecal contamination of drinking water, Christian

(Arch. Hi/!/.. 54 ( 1905), No. '/. />/>. 386-395).—After briefly reviewing the litera-

ture bearing directly upon this subject, the author reports tests of Eijkmann's

method." which is based upon the ability of colon bacilli to grow at 46° C. By
varying the temperature it was found that certain organisms of the coli groups

derived from cold-blooded animals were active at 37° but not at 40°. In case

of the organisms derived from warm-blooded animals, however, there was

growth at 4('.° C.

Sewerage and sewage purification, M. X. Baker (New York: D. Van Nos-

trand Co., 1905; rev. in .lour. Amer. Client. Soc, 27 i 1905), No. 12, p. 1573).—This

is a second edition of this book, which was first published in 1895. The part which

treats of sewage purification has been almost entirely rewritten and embodies

the advances in methods which have been made in this country and in England

in recent years, including discussions of treatment of sewage by intermittent

filtration beds, septic tanks, contact beds, and percolating filters.

A review of the laws forbidding pollution of inland waters in the United

States, E. B. Goodell (l\ S. (leol. Survey, Wetter-Supply and Irrig. Paper No.

152. pp. 149).—This is a second revised edition of Water-Supply and Irrigation

Paper No. 103 (E. S. R.. Id. p. 721).

SOILS—FERTILIZERS.

Treatise on soils for farmers and foresters, E. A. Mitscherlich (Boden-

kunde fiir L<in<l- mid Forstwirte. Berlin: Paul Parey, 1905, pp. 17/Z+ J6'.'/. figs.

£8).—This book treats the subject of soils, as they occur in nature, solely from

the physical and chemical standpoints without reference to geological origin or

previous history, the author taking the position that the only connecting link

between geological and physiological soil knowledge is that furnished by the

fundamental sciences—physics and chemistry.

Accordingly, after a brief introduction defining the word soil and discussing

the value of soils and the purpose of soil investigation, the book proceeds at

once to the consideration of (1) the physical nature of soil samples. (2) the

chemical nature of soil samples, and (3) soils in place.

The first part includes specific characteristic of the solid soil particles, the

relation of these particles to one another and to the volume of space in soil, soil

water and its relation to the solid soil particles, soil atmosphere and its relation

to soil water and to the solid' soil particles, and the relation of soils to heat.

flCentbl. Bakt. [etc.], 1. Abt, Orig.. 37 (11004). No. 5, p. 742.
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The second pari discusses the general chemical properties of soils and chemical

analysis of soils. The third pari deals witb the properties of soils in place and

their variation under natural c litions, and classification of soils.

The attempl has been made to incorporate in the treatise the more importanl

results of previous investigations (mainly German and French) on the physics

.'ml chemistry of soils, including those of the author, especially the application

of bis method of determining the heal generated when soils are moistened

(Benetzunyswarme) in the study of the physical properties of soils (E. S. R.,

13, p. 833; ll. p. 127; 17. p. 745).

Classification and nomenclature of cultivated soils, II. Lagati i Inn.

ticole Wat. \'/r. Uontpellier, n. ser., 5 (1906), Vo. 3, pp. 193 '.<<).
fig*. 3). This

article consists of reprints of 3 shorter articles which have already been noted

from another source (E. S. R., 17, pp. 113, 226).

The soil survey of Illinois, <
'. II. Oathout (111. Apr., 10 (1905), No. ). pp.

105 107). A brief accounl is given of 1 1 1 * * soil survey of the State, begun in

cooperation with the Bureau of Soils of this Departmenl and recently continued

independently by the station. The methods pursued in making surveys, col-

lecting and examining the samples, and in testing typical areas by means of

plal experiments are described.

Soils of the Bahama Islands, (
'. X. Moonev (Separate from The Bahama

Islands. Weic York and London: The Macmillan Co., 1905, pp. 147-181, pis.

8).—This is an accounl of ;i reconnaissance and survey of the soils of these

islands under the auspices of the Geographical Society of Baltimore. "The
area surveyed and mapped amounted in all to aboul 7<><> square miles, and

included five islands and a few small cays, viz: New Providence, Eleuthera, <'at.

Long and Watlings islands, and Rum ("ay and the cays adjacent to New Provi-

dence and Eleuthera."

The report discusses the agricultural development, climate, geology, soil types.

methods of cultivating and cropping, and important crop and soil problems.

"As the geological formation and physiographic features of all the islands

are the same, a great diversity <>f soil types is not found. In all 7 types of soil

are recognized, as follows: Coral sands. Bahama black loam. Bahama sandy

loam, Bahama red loam. Bahama marl, brackish swamp, and Bahama white

marl." These 7 types are described in detail. Accompanying the descriptions of

each type are mechanical analyses made by the method of the Bureau of Soils

of this Departmenl and chemical analyses made by the methods of the Associa-

tion of Official Agricultural Chemists. Analyses of the water-soluhle salts hy

methods proposed hy the Bureau of Soils are also given.

With the exception of the coral sand, which occupies a narrow strip along the

coast, the soils of the islands are generally of a rocky character, underlaid at a

variable hut generally slight depth hy coralline limestone. The Bahama black

loam, which is known as ••provision land." and varies from a loose brown to a

jet black loam consisting of rounded grains of coral sand with a large per

centage of organic matter, is the principal type on the islands, occupying

approximately three-fourths id" their area. The soils as a ride ate well supplied

with plant food, in many cases being very rich. The agriculture of the

islands, however, is in a depressed condition.

The soils of the Rhenish Palatinate and their relation to geological

formations, 10. Blanck (Vrtljschr. Bayer. Landto. />''//.. /" (1905), \ ". •>'. /»/<.

'//•' //"»•—The mineralogical and chemical properties of the rocks from which

these soils are derived and the varying characteristics of the soils derived

from their disintegration are discussed, the chemistry of the weathering pro-

cesses receiving especial attention.
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The soil of Gascony, L. A. Fabre (Geographie, 11 (1905), Nos. ), pp. 257-284,

figs. 6; 5, pp. 343-358, figs. 3; 6, pp. 413-434, figs. 3).—This deals with topogra-

phy, geological origin and formations, the Gascon regime (including meteor-

ology", etc.), geographical conditions,. morphological evolution, coal deposits and

their physiological relations, and economic and sociological conclusions with

reference to the protection of the mountain soils.

Some observations on humus soils, G. Salomone (8taz. Sper. Apr. Ital., 38

(1905), No. 7-8, pp. 696-704; abs. in Chem. Centbl., 1905, II, No. 26, p.J.819).—

The formation of humus out of plant remains is described and the composition

of humus soils made with leaves of various kinds of trees is given.

Marsh soils, F. Schucht (Jour. Landw., 53 (1905), No. '/, pp. 309-328; abs.

in Chem. Centbl., 1906, I. No. 1, p. 11).—The results are given of mechanical

and chemical studies of a large number of marsh soils with reference to the

present character and the changes which the soils have undergone under the

influence of weathering. The conclusion is reached that calcium carbonate is

the constituent of marsh soils which gives the most reliable indication of the

stage of weathering which the soils have undergone. It is possible by means

of a study of the extent to which this constituent has been removed to approxi-

mate the geological age of the marsh.

Swamp soils, R. Harcourt (Ann. Rpt. Ontario Agr. Col. and E.rpt. Farm, 31

(1905), pp. 82-86)..—This is a brief discussion of the origin and properties of

such soils based upon investigations carried on by the author during the past

3 years.

The effect of different soils upon the composition of crops, W. P. Gamble

(Ann. Rpt- Ontario Agr. Col. and E.rpt. Farm, 31 (1905), pp. 93-100).—The
ash constituents of oats grown in pots filled with surface soil and under normal

conditions on a field plat are compared, and the results are summarized as

follows :

"(1) The largest percentage of mineral constituents (ash) was found in the

oats grown upon the surface soil. Two reasons are given for this increase

—

. a i tlie supply of moisture was perhaps more uniform with the pot-grown

plants, and (b) the soil in the cans was freely exposed to the heat of the sun,

nnd more plant food was thereby made available.

"(2) There was a higher percentage of silica in the pot-grown oats than in

the field-grown grain. According to some experiments that have been con-

ducted to ascertain the function of silica, it does not appear to be essential

for growth and proper development. Large quantities, however, are used by

some plants.

"(3) Phosphoric acid, one of the most important constituents of plants, is

found in larger quantities in the field samples. Calcium and magnesium may
also be noted in the same connection. The subsoil may have influenced this

increase.

"(4) The pot-grown plants contain the largest proportion of potash. The per-

centage of potash is much higher in the straw than in the grain, while with

phosphoric acid the opposite is the case."

Physical analysis of soils, J. B. Reynolds (Ann. Rpt. Ontario Agr. Col. and

Expt. Farm, 31, (1905), pp. 27-29.)—The general physical properties of soils

are briefly discussed in this article and the principal results of physical analysis

of 42 samples of soil from the Abitibi district of Canada are summarized.

About 5 per cent of the soils analyzed seemed to be composed entirely of

clay with little or no admixture of coarse particles, 39 per cent contained from
15 to 25 per cent of coarse or fine quartz particles, and 19 per cent from 25

to 40 per cent of sand and silt. Fifteen per cent of the samples were classed as
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loam, 7 per cent us sandy loam, 5 per cenl as lighl sandy loam, and the re-

mainder were peal soils.

A preliminary examination of about hi samples of soil from the Temiskaming
district indicate thai these soils are unite similar in physical Btrncture and

appearance to t lie Abil ibi soils.

Experiments on peat soil, \V. II. I > \ v | 1////. Rpt. (tularin Agr. Col. and Expt.

Farm, 81 (1905), pp. 35 87). Studies of the capillary rise of water in n peal

Boil which in its natural state baked and cracked in dry weather and absorbed

water badly arc reported.

Th<' studies were made ill tithes with the loose and packed soil ; 1 1 m I with lni\

tares of the soil with sand. loam. marl, and lime. •'Twenty-live per cent loam,

10 per cent marl, and ."ii per cenl sand increased the capillary rate i.\ about

25 per cent, as compared with the rate in pure peat, so thai soil treated in any

of these ways is capable of supplying water to the plants much more rapidly

than in the untreated state. Ten per cent lime, on the oilier hand, decreased

the capillary rate by aboul 50 per cent as compared with pure peat."

The tithes in which the water rose bighesl did no1 contain as much water
per cubic centimeter of soil as those in which the water rose more slowly. 'This

was especially true of the soil mixed with 10 per cent lime.

Experiments made with oats grown on the soil in crocks showed thai the

strongesl and most uniform growth, least affected by "damping off.'" was

obtained in the mixture containing 25 per cent of loam.

The results in general show that "the peat can he much improved by adding

cither loam or sand, hut seriously injure! by 1<> per cent of lime. . . . Twenty
live pei- cent loam and I'll per cent sand seem to he the best treatments tested."

Experiments on aeration, W. II. Day (Aim. Rpt. Ontario Agr. Col. and Expt.

Farm, 81 (1905), pp. 87-ffO, figs. 3).—Id these experiments wheat, barley, oats,

and peas were grown on loam soil in 4rgal. jars, fitted with tubes at the bottom,

which permitted air to he drawn through the soil. "Once each day during the

growing season air was drawn through half the crocks of each kind of grain,

enough to completely change the air ill the crocks. Observations were taken

en the germination, the growth of the plants, the yield, the rainfall, and the

water added."

The results with the cereals were vitiated by depredations of sparrows,

hut "point to the importance in the case of legumes (peas) of having the soil

thoroughly loosened up so as to permit thorough aeration to begin with, and the

iH'c entrance of air afterwards."

Experiments on evaporation and transpiration, \Y. II. Day < 1////. Rpt.

Ontario Agr. Col. <in<l Expt. Farm. .»'/ (1905), pp. h0-42).—Studies of the

amount of water required during the season by wheat, barley, oats, and peas

growing in 4.-gal. crocks are reported.

From the data given it appears "that the wheat up to AugUSl •".. when it was
BDOUl ripe, had used 2.15 times as much water as the rain that hail fallen. The
barley to July 20, 2.25 times as much water as had fallen, and the oats during

the same period 2.57 times the amount of rain. The peas up to August 15 had

used 2.19 times the rain during that period. Hence, in case of these four grains

much more water for the sustenance of the crop must come from the store held

in the earth from the winter and spring rains than from the summer rains."

The wheat required during the season 22.6 in. of water; the barley, L8.52 in.;

pats, 21.15 in., and peas. L'T.-'IS in.

The constitution of arable soil.—The soil of Segala (Druelle) and the

rocks from which it was derived, A. Dbqage and II. Lagatu (Ann. ticoli \"t.

Agr. Montpellier, n. ser., 5 (1905), No. .?. pp. 93—110).— Detailed mineralogical

examinations according to the authors' method, which has already been noted
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(E. S. R., 16, p. 756), are reported. These show that the minerals in the soil

are identical with those of the original rock from which it was derived, the only

difference being that the crystals arc entire in case of the rock and broken in

case of the soil.

Soil builders at work, S. W. Fletcher (Country Life A titer.. 9 {1906), No. 3,

pp. 325-327, figs. 18).—A popular discussion of the weathering of rocks; plants

and animals as soil builders; and the action of iee, wind, and micro-organisms.

Soil exhaustion as well as formation is considered.

Feldspar and mica as sources of potash, D. N. Prianishnikov (Landw. Vers.

Stat., 63 < l!>').~>). No. 1-2, }>p. 151-156).—Sand cultures with tobacco, buckwheat,

flax, peas, sunflowers, and barley, in which these substances were used in fine-

ground condition (less than 0.25 mm. in diameter) in connection with sodium

nitrate, ammonium nitrate, ammonium sulphate, and calcium nitrate, are

reported.

The results show that the orthoclase. even in large amounts, had very little

effect on the growth of plants, either alone or in association with the other

materials. Mica and apophyllite gave somewhat better results than the ortho-

clase. The associated salts therefore apparently did not exert the solvent effect

which had been previously noted in the case of phosphates j(E. S. R., 17, p. 538).

Investigations on the insoluble potassium compounds contained in humic
substances, M. Berthelot (Compt. Rend. Acini. Sci. [Pari*], l',l (1905), No. 26,

l>l>. 1182-1181; aos, in Jour. Client. Soc. [London], 90 (1906). No. 520, II,

p. 117).—In continuation of previous investigations « the author studied the

double decomposition resulting from the action of the soluble alkaline salts of

weak acids, such as the acetates of potassium and calcium, on wood charcoal

exhausted of soluble compounds partly by treatment with pure water and partly

by extraction with dilute hydrochloric acid.

The results indicate the presence in wood charcoal of compounds which in

general behave toward the salts of potassium and calcium named like the humic

acid artificially prepared from sugar. These compounds, however, are of two
classes of unequal stability, one immediately destroyed by dilute hydrochloric

acid, the other being more resistant to this reagent. The compounds are analo-

gous in their properties and affinities to different artificial and natural silicates.

On the causes of unproductivity in a Rhode Island soil, H. J. Wheeler
and J. F. Breazeale (Rhode Island Sta. Rpt. 1905, pp. 286-323)

.

—This is an

account of cooperative investigations between the Rhode Island Station and the

Bureau of Soils of this Department, "to study the soluble toxic substances in

a highly unproductive soil and also in soils in good tilth and of high pro-

ductiveness."

The influence of the treatment of the extracts of such soils with nonnutritive

solid materials and with certain soluble chemical substances (ferric hydrate,

carbon black, calcium carbonate and sulphate, sodium chlorid. potassium sul-

phate, disodium phosphate, sodium nitrate, and pyrogallol) was studied by

means of water cultures with wheat, both in the normal and treated extract.

The conclusions reached are that the unproductiveness of the infertile Miami
silt loam from the station farm is in some measure transmitted to the aqueous
extract of the soil.

The beneficial effect of treatment of the extract with finely divided carbon

black and ferric hydrate is taken " to indicate that the extract contained inju-

rious bodies which were removed from or altered in the soil extract so as to

become noninjurious, or partially so, by the action of the solids above named.
Some evidence in the same direction is derived from the fact that treatment of

« Compt. Rend. Acad. Sci. [Paris], 141 (1905), No. 21. p. 70S.
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the extract with pyrogallol produced a ir: i i 1 1 in transpiration in .-ill cases and in

green weight in tin* f ili" five instances. This phenol can n<»i be considered

;:s a uutrienl material, so thai 1 1

u
* conclusion Is suggested thai certain toxic

substances presenl in the extracl are acted on chemically by 1 1 *
«

- pyrogallol and

broughl into a less injurious form, li is suggested thai the beneficial action

of calcium carbonate and calcium sulphate in these experiments may be in pari

(,i a similar nature.

••The soil extracts were unquestionably improved Cor the growth f wheal

plants by di*' addition of considerable amounts of sodium nitrate, potassium

sulphate, acid sodium phosphate, and in certain cases hy sodium chlorid. . . .

The question as to just bow the salts acted in all particulars musl be left an

open one for the present.

"A comparison of the effects produced by the various treatments of the

extracl of the infertile soil with those produced by the same treatments upon

extracts of two soils of the same farm which were in good condition for the

growth of crops shows thai none of the treatments produced nearly as good

effects upon the extract of the good soil as upon that of the poor soil; yel

treatment with carbon black and ferric bydrate in a few cases seemed to pro

.luce a small beneficial effect upon the extracts of the good soils, and these

bodies were probably effective through the removal of injurious substances from

the extract. Therefore it may be supposed that the toxic bodies which appar-

ently exist in relatively large amounts in the extracts of the infertile soil may
be presenl also to a slight extent in that of the good ones. . . . To attempt

to claim from the data obtained that because these manurial substances are bene

ficial to soil extracts in other ways than through their nutritive effects, where

such a possibility of action exists, and that hence they do not play the rSle

Of plant nutrients in the soil when added, is not intended, nor is it to he inferred.

Neither is if questioned hut that the so-called chemical manures do in mosl

instances, where they are applied to the 'worn out ' type of soils, exert a direct

effect as nutrients upon the plants."

Soil inoculation with artificial cultures, M. Fe&guson i Virginia Sta. Bui.

l'>n. ii/i. 81-96, fn.is. #).—This bulletin briefly reviews the history of investiga-

tion on this subject, including that of the Virginia Station begun in 1903,

describes the author's methods of preparing and distributing the cultures < liquid

Cultures in sealed glass tubes with a lime limit of life), and gives results of

::il tests of the material in different parts of the State. The conditions under

which inoculation is likely to succeed or fail are stated.

of the 344 persons who tried the cultures sent out by the station, rd reported

crop failures due to had seed, had season, or weeds and grass. Of the 283

remaining, 'I'M. or 82 per cent, reported that the material was without doubt

a success and that the crop was benefited by it. The reports of 27 showed that

the soil already contained the proper bacteria and that the crop was not mate

rially benefited by inoculation, and 22, or 8 per cent, did not observe any effect

of the inoculation either by formation of nodules or increase in the crop.

The general conclusion is reached that inoculation can he successfully and

profitably done when care is taken to observe proper methods, hut a conserv-

ative course. is recommended since "no amount of inoculation or anything else

will make up for an imperfectly prepared seed bed, poor soil, had season, and

poor cultivation." It is not believed that the results obtained justify the pay

Ing of the large prices which have I d asked for commercial cultures, andthe

station will continue to Supply farmers of the State with cultures at a cost of

25 Cts. per acre, provided the dinners will give the material a fair trial and

report results.
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Loss of nitrogen in putrefying peptone solutions. Bacteriological soil

investigation, P. Eiirenberg (Coif hi. Bakt. [etc.] 2. AM., 15 (1905), A
T
o. J/-6,

pp. 154-164; abs. in -lour. Chem. Soc. [London], 88 (1905), No. 517, II, p. 750).—

The author calls attention to the fact that in determining the power of soils

to produce putrefaction in peptone solutions it is necessary to make determina-

tions with the whole contents of the flasks, thus avoiding filtration and the use

of aliquot portions of the solution. The putrefying power of similar soils

varies appreciably under different treatments. The loss of nitrogen occurring in

putrefying peptone solutions inoculated with soil and then filtered is ascribed

to absorption rather than biological fixation in the soil.

The absorptive power of soils for bone and mineral superphosphates, C.

Montanaei {(linn. Ztg., 29 (19<i5), No. 75, pp. 988, 989; alts, in Jour. Chan,

soc
|
London], 88 (1905), No. 517, II, p. 759).—The author briefly reports ex-

periments carried out on kilogram lots of soils of different kinds treated in

funnels with solutions of the different superphosphates, which indicate that the

popular belief as to the greater activity of bone superphosphate is not supported

by the facts. Apparently, however, the phosphoric acid of the mineral super-

phosphate was not quite so rapidly absorbed by the soils, although it is the

author's opinion that the portion absorbed was more rapidly taken up by the

plant roots.

On the effect of liming upon certain constituents of a soil, B. L. Hartwell

and J. W. Kellogg (Rhode Island Sta. Rpt. 1905, pp. 242-252).—ll Since 189?,

two of the permanent experimental plats upon the station plain have received

equal amounts of nitrogen annually in sulphate of ammonia, and two others in

nitrate of soda. About 3.7 tons of air-slaked lime have been applied in all to

one of the plats receiving sulphate of ammonia and to one of those receiving

nitrate of soda. Equal amounts of muriate of potash and dissolved boneblack

have been added annually to each plat."

Chemical studies of the influence of this treatment on the humus content and

the composition (ash constituents) of the humus of the soil show that "the

amount of humus is now less in the limed than in the unlimed plats. The
amount of free humus is likewise less in the limed plats. A smaller part of the

humus is present as free humus in the limed plats. The loss by igniting the

oven-dry soil was somewhat less from the samples of the limed plats than from

the unlimed ones.

" The total nitrogen in the limed plat to which nitrate of soda is applied is

less than the amount common to the other three plats.

" In the case of the unlimed plats the one to which sulphate of ammonia has

been added would require much more lime to neutralize it, according to the lime-

water test, than the one which has received nitrate of soda. Upon the same
basis, no further application of lime would be required for the limed plat to

which nitrate of soda has been added, although the limed plat receiving sul-

phate of ammonia is still somewhat acid.

" Most of the ash left upon destroying the separated humus and free humus
by ignition is composed of iron and aluminum oxids, phosphoric acid, and silica.

" In the case of the ash remaining from the free humus, that from the limed

soils contained larger percentages of phosphoric acid and smaller percentages

of silica than that from the unlimed soils.

" Surprisingly large amounts of iron were found in the ash left from the

ignition of the humus and free humus. The iron in the ammoniacal solutions

of humus could not be thrown out by certain of the ordinary precipitants.

"An artificial product made by precipitating the humus from an ammoniacal
extract of leaf mold, by means of ferrous chlorid, contained in its oven-dry
condition II per cent of ash, of which 83 per cent was ferric oxid, the remainder
being phosphoric acid and silica."
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Directions for liming- (Rev. Q6n. Agron.. I
j (1905), Vo. 1

'.. i>/>. \99-501).

The rules formulated by the German Agricultural Society for this purpose are

given.

Cultural management as applied to sewage irrigation at Paris, P. Yi\< i.\

(Mini. 8oc. \ni. \,ir. France, r,i* 1905), pp. )i~> 500, pi. I. figs. 6). The theory

of this method of sewage disposal is explained, the history of its use in » 1 i --i
< .^

1

1

(Lr

of the sewage of Paris is reviewed, and its efficiency and presenl status Is

discussed.

It is pointed oin th.it the Paris system of sewage disposal has not ye1 been

perfected so thai it secures both perfect purification of the sewage and its com
plete utilization. While much bas been dene to introduce crop rotations, which
secure a more complete and uniform utilization of the sewage throughout the

year, the supply of sewage lias grown so large that it is impossible to take care

pf it in wilder, and even in summer it is often difficull to secure thai inter

mittauce of application which is essential to thorough purification. This is

true in spite of the fact that the municipality has rapidly increased the area of

its sewage farms.

Tin' difficulties are increased in those cases in which the city does not own
the laud, hut simply supplies the sewage t<> farmers and gardeners, as they are

not willing to irrigate during the uighl except to a very limited extent in dry
seasons. The present system is inadequate to dispose of the sewage of Paris,

and so make it possihle to suppress pollution of the Seine. It is clai I to be

possible to so extend the present area and application as to dispose of 775,000

cubic meters of sewage per day. which will he amply sufficient.

Local fertilizer experiments in Malmohus County, Sweden, 1904, (',.

Nobdin and M. Weibull (Malmo. Lans E. Hush&ll, Sallsk. Kvrtlsskr., 1905, \ o.

/. pp. 207-271).—A brief accounl of the cooperative fertilizer trials conducted

on a number of different farms under the auspices of the Malmohus County
Agricultural Society is given, and the following subjects are discussed at more

length: The general effects of fertilizers as shown by experiments during recent

years, analyses of lime and soil analyses in general, the after-effect of artificial

fertilizers, experiments with calcium carbid, experiments with lime as a manure
preservative, the influence of different fertilizers on the quality of root crops

and experiments with oat sickness of soils.

—

v. W. woi.t..

Experiments with mineral fertilizers on the Krotkov estate, A. I. Snr.i i

{Vye8tnik Russ. SeUk. Khoz., 1904, -Vox. 50, 51; abs. in Zhur. Opuitn. Anion.

(Ru88. Jour. Expt. Landw.), 6 (1905), No. ..\ pp. r,r, .'}?». -The relative effi-

eieney of drill and broadcast application Of fertilizers is discussed on the hasis

of fertilizer experiments carried on at the Krotkov estate.

It is claimed that in drill application the fertilizers are placed where they

are exhausted in the early stages of growth of the plant, which is thus forced

iid<> vigorous development, causing it t«> make increased demands upon soil

fertility during later periods of growth. Drill fertilizing, therefore, not only

does not increase the supply of plant food in the soil or provide fully for the

requirements of the plant, hut results in actual soil exhaustion. For drill

fertilizing to yield besl results the whole soil should he well supplied with plant

food, the fertilizers applied in the drill acting mainly as a stimulus to the plant.

In the early stages of plant growth fertilizers which have been applied broad-

cast ad in much the same manner as fertilizers applied in the drill, hut they

continue to furnish plant food through a longer period, depending upon the

character of the root growth of the plant. If the plant has a limited foot

system or the season is dry. so that plant food does not circulate freely in the
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soil solutions, a considerable amount of the fertilizing material applied broad-

cast may not be utilized by the plant.

—

f. fireman.

Report on commercial fertilizers, 1905, E. II. Jenkins and A. L. Winton

(Connecticut stair shi. Upt. 1905, pt. I. i>i>. 9-106).—Tbis includes a statement

of the duties of manufacturers and dealers and of the experiment station in

connection with the inspection under the State fertilizer law. a list of firms

licensed to deal in fertilizers in the State during 1905, notes on the methods

followed in sampling and collecting fertilizers, a classification of the fertilizers

analyzed, descriptions (with analyses) of fertilizing material furnishing nitro-

gen, pbospboric acid, and potash in fertilizers, and explanations regarding the

valuation of fertilizers.

Tabulated analyses and valuations are given of GOO samples of fertilizing

materials, including nitrate of soda, dried blood, cotton-seed meal, castor pomace,

flaxseed meal, dissolved rock phosphate, charred bone, carbonate of potash,

high-grade sulphate of potash, double sulphate of potash and magnesia, muriate

of potash, kainit, saltpeter waste, bone manures, slaughterhouse tankage, dry

ground fish, superphosphates with potash salts, nitrogenous superphosphates,

special manures, home-mixed fertilizers, vegetable potash, cotton-hull ashes,

wood ashes, limekiln ashes, garbage ashes, lime, South American guano, sweep-

ings from a fertilizer factory, dust from wheat, pulverized sheep manure, rotted

cotton-seed compost, dust from tobacco, and woolen carpet waste.

The cash retail cost per pound in Connecticut of nitrogen in raw materials

during 1905 as shown in this report was, in nitrate of soda, highest 17.5, lowest

16.4, average 16.9 cts. ; dried blood, average 21.9 cts. ; cotton-seed meal, highest

20.6, lowest 14.2, average 16.4 cts.: castor pomace, highest 24.5, lowest 20.4.

average 22.4 cts. ; and flaxseed meal, average 21.9 cts.

The price of available phosphoric acid in form of dissolved rock phosphate

was. highest 4.8, lowest 4.3, average 4.5 cts. per pound.

The price per pound of potash in raw materials was, in high-grade carbonate,

highest 7.3, lowest 0.7. average 7.1 cts. : carbonate as " vegetable potash,"

highest 8.1, lowest 7.9, average 8 cts. ; high-grade sulphate, highest 5,3, lowest

4.8, average 5 cts.; double sulphate, highest 5.9, lowest 4.«). average 5.3 cts.

;

muriate of potash, highest 4.5, lowest 4, average 4.25 cts. ; saltpeter waste,

average, 0.7 ct. : and kainit. average 4.7 cts.

The price of lime per 100 lbs. was. in wood ashes, average 34 cts. ; limekiln

ashes, highest 15. lowest 4.3; and ground slaked lime, average 85 cts.

Commercial fertilizers, P. Evans (Missouri Fruit Sta. Bui. 13. pp. 23, fig.

1).—In this bulletin an attempt is made to give "such information pertaining

to the use of fertilizers as may he of use to the general inquirer. The informa-

tion offered, however, does not come from the results of actual experiments
conducted at this station, but rather is a general summary of the subject."

Analyses and valuations of commercial fertilizers, J. P. Street, W. P.

Allen, and V. J. Carberky (New Jersey St<ts. Bui. 188, pp. £6).—This is a

second report on fertilizer inspection during 1905. the first being given in Bul-

letin 187 of the station ( E. S. R.. 17, p. 450).

The trade values of fertilizing ingredients for 1905 are discussed and the com-
position of standard materials supplying them, station valuations are compared
with actual selling prices, suggestions made regarding the purchase of fer-

tilizers, and results reported of examinations of 104 samples of standard un-

mixed materials. 11 home mixtures. 20 special mixtures. 380 complete fertilizers.

and 29 miscellaneous materials. " With a few exceptions the analyses indicate

that the materials were cf good quality, although the usual wide variations

are shown in the case of dried fish and tankage,"
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Report of analyses of samples of fertilizers collected by the (New York)
commissioner of agriculture during 1905 i \ < /< York State sin. Bui. 272, /'/'.

/'/./ ytO).—This bulletin gives in tabular form without discussion <>r any kind

the analyses of samples of fertilizers « < »l l< <
• t

<
•< i by the c lissioner <>r agri

culture during 1905 and transmitted by him for analysis to the director of the

New fork State Station.

Fertilizer analyses, fall season, 1904, to spring season, 1905, \\. YV.

Kilgobe iliiil. X. C. lid. I'//.. 26 (1905), No. 7. /;//. 77). The Dames and guar

anteed composition of fertilizers registered for 1905, and analyses and valua

tions of 'iT'.i samples of commercial fertilizers and i<».s samples of cotton-seed

meal examined during the fall of 1904 and spring of 1905, with explanations

regarding terms used in fertilizer analyses, freighl rates, valuation, etc.

Commercial fertilizers, \Y. W. .Mii.i.ik and N. W. Lord (Ann. Rpt. Ohio Bd.

Agr., '>:> (1904), /'/'• '''" 817).—This is a report of analyses of commercial fer-

tilizer: made by the State chemisl and of <-m-ii!i<"ii<'s Bled by manufacturers <>r

genera] agents during the year 1904, with the text of the State fertilizer law.

Miscellaneous analyses. I'.. L. Habtwell, .1. W. Kellogg, and M. Steel

(Rhode Island Sta. Rpt. 1905, i>i>. 223 226).—Analyses (in some cast's partial)

.ire reported of "hydrated" lime, muck (air dried), soot from soft coal, street

sweepings, ashes of hospital refuse, wood ashes, coal ashes, sawdust ashes from

machine shop, black hone, guano, acid phosphate (dissolved phosphate rock),

floats (undissolved phosphate rock), finely ground bone, dissolved hone, star

tish i ai; dried), dried blood, nitrate of soda, sulphate of ammonia, muriate of

potash, high-grade muriate of potash, high-grade sulphate of potash, potassium

carbonate, sodium chlorid (common salt), sodium carbonate, Rhode Island corn

bran, an,, cotton-seed meal.

Night soil, A. Gbatj {Jour. Agr. Prat., n. ser., In (1905), No. '><>.
i>i>.

!',',,

7.7.7i. This article discusses briefly the preparation, variation in composition,

and use of this material.

The production of manure, green manuring, and the purchase of com-
mercial ertilizers, F. Aebeboe (Fiihling's Landw. Ztg., ">) (1905), No. in. />i>.

'.'.;.; 639) A general discussion of this subject.

Significance of ashes as fertilizer, I >. X. PaiANISHNiKOV (Vyestnik Russ.

Selsk. Kim.:.. 1904, N "• H* " f,s - '" Zhur. Opuitn. Agron. (Russ. -lour. Expt.

Landw.), S (1905), No. 1, p. 50).—Ashes are usually valued mainly as a potash

fertilizer, but, according to the author's experiments on sandy soils, it has been

demonstrated that ashes not only appear as m rich potash fertilizer, but their

phosphoric acid, even that insoluble in water, possesses a high degree of assimi-

lahility (higher than the phosphoric acid of hones and but slightly inferior to

superphosphate I. The application of too large amounts of ashes, however.

leads to the formation of a crust and an alkaline reaction in the soil which i>

not desirable.

—

p. fireman.

Transformations of sodium nitrate in the soil of sugar-beet plantations,

.1. Stoki.asa (Ztschr. Zuckerindus. Bohmen, SO (1905), />i>. I s : abs. in -lour.

Nor. Chem. Indus., r, ( 1905), No. ..'/. pp. ins. tll9).—This article attempts to

explain the fact that when sodium nitrate is applied to sugar I is very little

<>f the nitrogen is washed out of the soil in normal seasons, but remains avail-

able in the humus of the surface soil. This is ascribed partly to assimilation

by the beets and partly to the fixation of the nitrogen in organic forms as a

result of biological processes, this organic nitrogen becoming available as it is

required by the plants.

Chilean nitrate production and trade, R. E. Mansfield (Mo. Consular Rpts.

[V, 0.], t905, -V". 297, pp. 129, 130).—The statistics of this industry for 1904

27588—No. 9—06 3
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are briefly summarized, showing that the production of nitrate in Chile in that

year was 1,694,665 tons, which is 80,230 tons in excess of the production in

L903. The total exports were L,630,488 tons, or 45,745 tons more than in 1903.

The statistics show an increase in consumption of nitrate in the United States,

but a slight decrease in Europe (France. Belgium, and Italy).

Calcium cyanamid and its use in agriculture, A. d'Ercole (La calciocianar

mide ed il suo migliore impiego in agricoltura. Rome. 1906, ]>j>. 120, pi. 1, figs.

15), This elaborate report, published by the Italian Society for the Manufac-

ture of Agricultural Products, etc.. after briefly referring to the principal nitro-

gen compounds used as fertilizers, discusses the utilization of atmospheric

nitrogen, especially in the form of calcium cyanamid. reviewing experiments by

various investigators with this substance, and reports in detail a large number

of experiments with the substance on all classes of farm crops. The wide appli-

cability of this material as a fertUizer is indicated by the results of these experi-

ments.

Thomas-ammonium-phosphate, a new manure; its composition and results

of manurial experiments in 1904, Miller (Illus. Landw. Ztg., 25 (19f)~>).

Wo. 32, j>i>. 303, 304; abs. '» Jour. (Item. Soc. [London]. 88 (1905), Wo. :>H>. U.

p. 650).—This material is a mixture of Thomas slag or superphosphate and

ammonium salts. In experiments with wheat, oats. rye. potatoes, and inangel-

wurzels a mixture of slag and ammonium salts gave very satisfactory results.

The fertilizer should be applied as a top dressing. There is little loss of nitro-

gen from the mixture if it is used soon after its preparation.

Ground rock for fertilizing purposes, A. S. Cushman {Science, n. ser.,

.12 (1905), So. 513, pp. 838, 839).—Attention is called to a series of experiments

with tobacco seedlings which it is claimed showed " that fine-ground orthoclase

was very nearly, if not quite, as efficient as a source of potash plant food as the

more soluble potash salts which are in ordinary use." and it is suggested that

with improvements in methods and machines for grinding rock and transporta-

tion facilities " not only some of our feldspar deposits but even our richer

potash-bearing feldspathic rock, like some of the granites," may be profitably

employed as a source of potash.

Potassium salts, W. M. Courtis (E.rtr. from Mineral Resources of the United

states, 190Jj. V. 8. Geol. Survey, 1905. pp. 16).—This paper gives statistics of

the potash industry of Germany and discusses the possibility of finding potash

and attempts to locate deposits in the United States.

Indications of possible potash deposits found in saline springs, oil wells, and
bore holes, and in desert deposits are described, with determinations of potash

in salts from various saline springs and desert deposits in California and
Nevada. Seven localities in the United States which seem to offer favorable

conditions for the discovery of potash deposits by boring are named as follows

:

Cody, Wyo. : Magnesian Lake, near Laramie. YVyo. : Byron Springs. Contra
Costa Co., Cal. ; Death Valley. Cal. ; Sierra de las Cucapas basin. Lower Cali-

fornia, extending into San Diego Co., Cal. ; Boundbrook, X. J. ; and Mount Tom,
Mass. The report contains a bibliography of potass-hun salts.

AGRICULTURAL BOTANY.

Relation of transpiration to growth in wheat, B. E. Livingston (Bot. Gaz:.

-'/() (1905), No. -I pp. 178-195, figs. 21).—Investigations are reported on the rela-

tion between transpiration and the growth of wheat, cultures being grown in

soil in wire baskets covered with paraffin, and water cultures grown in black

bottles were used for comparison.
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In other parts of the work bacteria as applied to the transformation of vege-

table and animal products are discussed under the headings of fermentation,

vinegar manufacture, starch manufacture, baking, fruit and vegetable preser-

vation, silage, flax retting, tobacco fermentation, and the bacteria of the dairy,

tannery, etc.

On proteolytic enzyms, II, A. L. Dean (Bot. Got.. 40 (1905), No. 2. pp. 121-

134).—^ study was made of the proteolytic enzyms of beans to determine the

distribution of erepsin.

The results of the investigations show that the proteids of the seeds of beans

undergo proteolysis during germination, as a preliminary to the transportation

of the nitrogen and its utilization in the formation of new organs. The author

says there are 3 ways in which this process may be carried out—by the action of

a tryptic enzym, by the combined action of the protoplasm and of an enzym
which by itself is incapable of carrying out the whole process, or by the action of

the protoplasm alone.

The results of his studies of the resting and germinating beans show that

there is no enzym present which is able to digest the proteids of the seed.

There is present, however, an enzym of the ereptase group which is capable of

digesting the proteoses resulting from the partial hydrolysis of the seed proteids.

It is believed possible, therefore, that the protoplasm of the cells starts the pro-

cess of proreid decomposition and carries it to some stage at which the ereptase

takes up the work and completes the process.

On the structure and biology of the yeast plant, F. Mutchler (Jour. Med.

Research. 14 (1905), No. /. pi>. 13-50, pi. 1).—The author describes investiga-

tions on the structure and biology of the yeast plant ( Saccharomyces cerevisice),

in which some important discoveries relative to the yeast plant were determined.

The author reports the presence of a relatively large nucleus, a definitely

marked nuclear membrane, and characteristically differentiated granules and a

reticulated network within the nucleus, which stains in every way as do the

nucleoli of the cells, and the young cells are said to have the same organization

as the more mature ones.

In studying the biology of the yeast plant the author experimented with pure

cultures in various culture media, in which the effect of various agents upon
growth was determined, and he concludes that from his investigations S. cere-

visiw is not a variable species, and any variation in form observed is due to the

inherent nature of the cell rather than to external conditions. Variation in the

size and rate of growth of cells may be produced by changes in the conditions

under which they grow, and anesthetics do not permanently destroy growth or

reproduction of this species.

Synthetic culture media and the biochemistry of bacterial pigments, M.

X. Sullivan (Jour. Med. Research, 1) (1905). No. 1. pp. 109-160).—The
author reports upon a series of investigations in which he undertook to grow
bacteria in nutrient media of very simple composition and to also determine the

conditions under which bacteria develop their pigments.

The experiments show that bacteria can in a great measure be grown on very

simple media, and that from these simple combinations the micro-organisms

can elaborate not only the protoplasm they require but also materials which
pass through a porcelain filter and gives reaction for albumins. Not only can

bacteria synthesize" complex bodies from simpler compounds, but they are able

to carry out their activity, producing pigment and in some cases forming fer-

ments or enzyms. It was found possible to develop in an organism the power
to grow on simple salts, either by accommodating the medium to the organism

or adapting it to the medium.
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Summarizing his Investigations, the author concludes thai tin* line previously

drawn between chlorophyll-containing plants and those containing no chloro-

phyll, based upon their ability to build up protoplasm and albuminous products

from simple solutions, can no1 be so sharplj held as for rly.

The production of the differenl pig ats is described, and the influence of

different media on pigmenl production is shown. Pyocyanin is formed where
there is presenl a suitable corabinati >f carbon, hydrogen, oxygen, and nitro

gen, together with some sail or salts to aid in the synthesis. For the formation

of fluoresced pigments both sulphur and phosphorus are essential. The produc-

tion of fluoresced pigments is favored by a high phosphate content and :i

slightly alkaline reaction. The red pigments of a number of species require the

presence of magnesium sulphate and a phosphate, preferably potassium phos-

phate. The rose-red pigments investigated are produced only in the presence of

lactic acid, while the yellow pigments of a number of species and ;i few red pig-

ments are formed very slowly in nonalbuminous media.

The salts which favor the production of pigments are necessary, nol to render

the solution isosmotic, bu1 for the direct nutrition of the bacteria or to fix the

acids produced, which otherwise would have a toxic effeel on the bacteria. The
formation of pigmenl is dependenl upon the reaction of the media, suitable

ranges of temperature, and the free access of oxygen. Abnormal temperatures,
acid or alkaline media, and a lack of oxygen lead to a colorless growth. Besides

the pigments and albumin-like bodies the chromogenic bacteria form acids and
ammonia, winch apparently arise from the breaking up of asparagin or sugar
and are independent of pigmenl formation. The production of pigment, it is

held, is not .in essential, vital act.

The author concludes with an extensive chronological list of publications

relating to the subject

The mistletoes of caoutchouc, O. Warp, rr.r, {Tropenpflanzer, 9 (1!)":,), \>,. n.

/>/>. 683-6^1, figs. 5).—Descriptions are given of species of Strutanthus, Phthi-

rusa, and Phoradendron which attack caoutchouc and also occur on a number of

other plants of economic importance in the Tropics.

New pocket atlas on edible and poisonous mushrooms, P. DrMi'i: i Vouvel

atlas de /><>ch>- des champignons comestibles et ven£neux. Paris: /'. Klinck-

9%eck, 1905, />/>. Vl'-f //•'• pis. 6-4X.—Brief descriptions with colored illustrations

of 66 species of mushrooms.

FIELD CROPS.

Report of the experimentalist, <
'. A. Zwrrz {Ann. T?pt. Ontario Affr. Ool.

and Expt. Farm, .11 {1905), pp. 165-221, figs. 9).—In a 1-year experiment with

12 varieties and classes of farm crops, common emmer stood firsl in average
yield of grain with 2.<;-_m lbs. per acre, Mandscheuri barley second with 2,616 lbs.,

and Joanette oats third with 2,497 lbs. It is estimated that barley has aboul 12to
lo pci- cent of hull, emmer about 22 per cent, and oats approximately •'.«» per cent.

The lowest yields of grain were secured from common irrass peas and common
spring vetch, the yields being 768 and 722 lbs. per acre, respectively. The adap-

tation of particular varieties of field crops to certain localities and soil condi-

tions is pointed out.

The average results from l year's seed selection show thai large s 1 surpassed

small seed by l'.u per cent for 5 grain crops, in.:: per cent.for rape, and 60J
per cent for 5 kinds of field roots. The average results ,,)' several years show
that plump seed of barley and wheal gave a yield of grain 20.2 per cent greater

than shrunken seed. Experiments conducted lor years with sound and broken
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seeds gave the following results : Barley 53.8 and 46 bu., winter wheat 46.9 and

9.3 bu., and peas 29.2 and 10.2 bu. per acre for the sound and broken seed, respec-

tively.

Seed of Joanette black oats lias been selected for 13 years in succession. In

1905 large plump seed produced 05.5. light seed 44.7, and hulled seed 69.4 bu.

per acre, with the weights per measured bushel 35.5. 24.3. and 34.3 lbs., respec-

tively. It required 1,149 grains of the crop from the large plump seed to weigh

an ounce and 2.066 grains of the crop from the light seed for the same weight.

Crops of oats, barley, and potatoes have been grown in the experimental depart-

ment without change of seed for 16 years and for the 4 4-year periods the aver-

age results were as follows : Oats 74. 79, 83, and 100 bu. ; barley 50, 54, 63, and

63 bu. ; and potatoes 120, 216, 218. and 249 bu. per acre. These results show

that the average yields for the last period surpassed the lirst period by 26 bu.

per acre for oats, 13 for barley, and 129 for potatoes, and that therefore grain

and potatoes can be grown for a number of years without change of seed with

proper selection of seed and handling of crop.

Work in the improvement of the varieties of grain crops by plant selection

showed that hand planting gave a much 1 tetter opportunity for the plants to

grow under uniform conditions than any other method. The crops were grown

from seeds selected in 1903, and from seeds from selected plants in 1904, and

planted 1 ft. apart each way. The average number of heads per plant the

second year was as follows: Mandscheuri barley 13.5, Chevalier barley 31.7,

Siberian oats 18.4, and Joanette oats 46.9. The results with improved strains

of leading varieties of spring grain were compared, and in every case the yield

of grain from seed obtained from selected plants was higher than that from seed

from unselected plants.

In connection with this selection work it was ascertained that in 1905 the

progeny of a single seed of different crops planted in 1903 amounted to 1,929

lbs. of Mandscheuri barley, 1,119 lbs. of Chevalier barley, 2,109 lbs. of hulless

barley, 2,102 lbs. of Siberian oats, 3,439 lbs. of Joanette oats, and 241 lbs. of Wild
Goose wheat. Of 250 varieties of oats under experiment, Joanette has produced

the greatest yield of grain per acre, has been the greatest stooler, and has fur-

nished grain exceedingly thin in the hull. It is, however, very short in the

straw and it has, therefore, been crossed with Siberian, which has a straw of

better quality and a white grain, but is not equal to the Joanette in the other

characters. Some of the hybrids secured are long in the straw, possess good
stooling qualities, and produce a white grain with a thin hull.

A test of different grain mixtures indicates that a mixture of oats and barley

generally gives the highest grain production. Early Daubeney oats and Maud
scheuri barley are recommended for this combination. Two varieties of winter
wheat grown in a mixture gave practically the same results as the 2 varieties

grown separately.

For 5 years oats, barley, spring wheat, and peas were sown on each of 6 dates

in each year, the average first date being April 18 and the last May 23. For
every day's delay in the seeding after the first week had passed in which the
seeding was done there was an average decrease of 56 lbs. of oats, 53 of barley,

29 of spring wheat, and 23 of peas per acre. The results of a similar experiment
with emmer and spelt show that spelt gave much the best yield from the first

date of seeding, while emmer gave, on the average, better yields from late seed-

ing. Emmer gave much better yields of grain than spelt.

Winter wheat sown during the first 10 days of September in each of 9 years
yielded 5.2 bu. more than that sown from September 16 to 20. The average
results of 6 tests in the time of cutting winter wheat were in favor of allowing
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the crop to become very ripe. Sowing about 90 lhs. of winter wheat per acre

on average soil is recommended. In 1905 the greatesl yield of flaxseed per

acre, less the seed used, was obtained from - pks. per acre. Oats and barley

grown wiili red and alsike clover gave a slightlj increased yield of grain, and

when grown with timothy a slightly decreased yield per acre as compared with

growing the crops by themselves.

During the p;isi 17 years 279 differenl varieties of oats were tested, and of

this Dumber the greatesl average yields per acre were produced by Joanette,

Siberian, Waterloo, Oderbruck, Probstei, and Bavarian. Prom 1898 to 1903, 86

varieties of barley were compared. Four varieties of 6-rowed barley now under

experiment for 16 years gave the following average yields per acre: Mand-
Bcheurl 69.8, Oderbruck 63, ( lommon Six-rowed 61.1, and Mensury 58.7 bu. Of

2-rowed varieties grown for the pasl 5 years Two-rowed Canadian, Selected

Canadian Thorpe, Jarman Selected Beardless, Duckbill, New Zealand Chevalier,

and French Chevalier have ranked highest. In the average results for o years

with Imlless barley the following varieties ranked first with the yields given:

Guy Mayle 51.8, Purple 48.5, Black Hulless 47.9, and Hungarian 46.8 bu. per

acre. In 8 out of the past 1.". years winter barley was successful, the average

yield for the 8 years being C.4.1 bu. per acre.

Fifteen varieties of winter wheal ranged in average yield for 5 years from
4.">.!> to oT.:> bu., and in the yield of straw from 3.2 to 1 tons per acre. The lead

Ing varieties mentioned in decreasing order of yield were Dawson Golden Chaff,

Imperial Amber, Early Genesee Giant, Russian Amber, Early Red Clawson, and

Egyptian Amber, all yielding over 50 bu. per acre, in general the white wheats

yielded more grain per acre, produced a stronger straw, weighed a little less,

and were slightly softer in the grain than the red varieties. The leading

varieties of durum wheats grown for 5 years and their average yields were as

follows: Wild Goose 40.2, Sorentina 36, Medeab 35.7, Barl Tremenia 33.8,

Algiers 33.1, and Ontario 25.6 bn. per acre. In a 5-year average Wild Goose

produced about •;<> per cent more --rain per acre than Polish wheal {Triticum

polonicum ).

The leading variety of spring rye. as determined by the average ivsnlts for

s years, was Dakota .Mammoth, which gave an. average of :;7.
,

.> bu. per acre.

Mammoth White rye in the average of 6 years' tests produced 60.4 bu. per acre.

Various other Meld and forage crops were tested for different numbers of years,

the leading varieties being as follows: Buckwheat Silver Hull and Japanese;

field peas—Early Britain ; field beans- -Pearce Improved Tree, White Wonder.

Medium or Navy, Burlingame Medium. Schofield Pea. and Day Improved Leaf-

less; soy beans Early Yellow and Medium Green; corn for grain—King

Philip. Genesee Valley, and Longfellow; sorghum Early Japanese Broom Corn,

improved Evergreen Broom Corn, and California Golden Broom Corn: millet-

Siberian, Hungarian Grass, German or Golden, California, and Early Harvest;

sunflowers Mammoth Russian White Beauty and Black Giant. In 1905 Maui

toha and Common flax yielded 22.2 and 20.5 bu. of seed per acre, respectively,

while Russian yielded only 16.2 and Holland 13.1 bu. per acre.

This season 1<>4 varieties of potatoes were compared. The results for the

past •*'. years show that Robertson Champion, stray Beauty, Early Pinkeye,

Ilolhorn Abundance, Skerries, Green Bay, and Seedling No. -''." had less than

r» per cent of rot in the average crop, while Montana Bluff had over l<> per cent

and Beauty of Hebron, White Pinkeye, and Hanlan Beauty between .".7 and 4<>

per cent. The hest yields in 1905 were secured from Lightning Express and

Davies Warrior, producing 427 and 120 bu. per acre, respectively. Factor, the

lowest-yielding sort, produced i:;o hu. The medium-ripening sorts were most
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subject to rot and the latest-ripening varieties least so in 1904 as well as

1905.

In the average for 4 years the following varieties produced the greatest

yields at 9 weeks after planting: Early Andes 174, Early Fortunate 170, Six

Weeks 169, and Early Dominion 107 bu., and the lowest average yields at the

end of the same length of time were produced by Burpee Extra Early, 113, and

Stray Beauty. 124 bu. per acre. The results of 11 years of continuous seed

potato selection show that in 1905 204 bu. was obtained from large whole

potatoes, 183 bu. from medium-sized whole potatoes, 142 bu. from small whole

potatoes, and 105 bu. per acre from very small whole potatoes. The percentage

of small potatoes in the crops increased as the size of the seed decreased.

The use of 1 2-oz. potato set in the hill in the average for 6 years gave 211.9

bu., 2 1-oz. pieces 203.7 bu.. and 4 i-oz. sets in the hill 1S2.5 bu. per acre. The

largest percentage of marketable tubers was secured from the 1 2-oz. set per

hill planting. In 6 out of 7 years, planting potato sets 1 ft. apart in the row

gave better yields than planting them in squares 33 in. apart each way. The

average results for 7 years rather favor hilling than level cultivation. An
application of 2 tons of poultry manure per acre gave better yields than the

use of smaller or greater quantities, the yield of potatoes being increased by

5r> bu. per acre.

In 1905 the following varieties of swedes ranked first in yield : Rennie Queen

22.8. Cropwell. 22.5, Good Luck and Sutton Queen 21.3. and Keepwell 21.1 tons

per acre. Thinning the plants at one-half, 2, 5. and 8 in. in height resulted in

the best yield from the thinning when the plants were very small. The yield

of roots per acre from applications of cow manure and mixed fertilizer was

about the same. The average yields with 4 varieties of fall turnips grown for

5 years were as follows: Red Top White Globe. 27.9, White Egg 23.1, Early

American Purple Top 22.1. and Cow Horn 20.3 tons per acre.

Among 15 varieties of mangels grown for 5 years Yellow Leviathan stood

first with an average yield of 33 tons of roots per acre, being followed by

Steele-Briggs Giant Yellow Intermediate, Sutton Mammoth Long Red, and

Mammoth Golden Giant. The average yield of tops per acre of the 15 varieties

ranged from 2.1 to 6.4 tons per acre. In 3 out of 4 years seed soaked for 12

hours gave greater yields per acre than seed not soaked before sowing and that

soaked for 24 and 36 hours.

Notes are also given on experiments with sugar beets and carrots. In experi-

ments with varieties of silage corn it was observed that there was a variation

from 15.2 to 24.1 tons of total crop per acre between the lowest and the highest-

yielding strains of White Cap Yellow Dent, one of the best general purpose

varieties for southern Ontario. Deep cultivation immediately after planting,

followed by shallower cultivation as the season advanced, produced the largest

yield per acre. In general, planting in hills 40 in. apart both ways with 4 plants

in each hill, has given better results than planting 10 in. apart in the row.

The results with several other forage crops, including sorghum, millet, rape,

kale, cabbage, sunflowers, grass and grass mixtures, and a number of leguminous

plants are reviewed.

Department of field experiments, P. O. Yanatter (Virginia 8ta. Rpt. 1905,

pp. 30-33).—The different lines of experimental work in progress are briefly

described and some of the results obtained are given.

Fulcaster winter wheat proved one of the best-yielding varieties. Winter
wheat, winter barley, and winter oats gave the best results when sown
September 30 and winter rye when sown a month later. The yields of these

winter crops were as follows: Fulcaster wheat 17 bu., Union barley 32 bu.,

Culbertson oats 56 bu., and Excelsior rye 26 bu. per acre. Of 25 varieties
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of spring oats compared, Silver Mine and Texas Rust-proof led in yield with

39 and 35 bu., respectively, while the common oat generally grown in the State

yielded only 1 1 bu.

The •'» leading varieties of corn tested were Boone County White, Virginia

Golden Dent, Hickory King, Cocke Prolific, Blounl Prolific, and Learning.

Boone County White ranked first in yield of grain per acre with 53.78 bu.,

being followed by Virginia Golden Dent with 52.84 bu. Learning, which ranked
last iii yield, ranked first in earliness and was tl ly variety requiring a

shorter period of growth than Boone County White. Blounl Prolific gave the

Bmallesl percentage of barren stalks and Learning the largest: A yield of 23

ions per acre was secured from St. Andrew ruta baga.

Experiments at Ploty in 1904, P. Tboi betzkotc {Separate from Ghodichnuit

Otchei Ploty, Selsk. Khoz. Opuitn. Stantzii, tO {1905), pp. SI, dgm. I). On
account of an unfavorable season the yield of sanfoin did nol exceed 2,580 kg.

of hay, and the yield of beets varied from only 10,500 to 15,000 kg. per hectare.

Plowing 26.5 cm. drop decreased the yield of small grains by l I..", per cenl

and of .urn by ll.<'» per cenl as compared with plowing 8.8 cm. deep. The
yields of sugar boots and potatoes, however, were better on deep than shallow

plowing. Fall plowing for spring wheal gave an increase in yield of 450 kg.

per hectare oyer spring plowing. It was found thai even in a dry year barn-

yard manure was capable of increasing the yield of winter wheal by VIA per

(•cut. sugar beets by 62 per cent, and spring wheal by 1 per cent. As tBe

result of following perennial leguminous forage crops in the rotation the

yield of winter wheat was apparently increased 33.3 per cenl : that of sugar
hoots. 27 per cent ; and of spring wheat. 6 per cent.

Reports from the director of agriculture on the government farms at

Nairobi and Naivasha in the East Africa Protectorate for the year 1904,
and on the prospects of settlers {London: Parliament, 1905, \>\>. \9, pis. 12).

Detailed descriptions are given of the equipment and work of the experimental

eebra ranch and stock farm at Naivasha and the experiment farm at Nairobi.

Brief notes on the held and garden crops grown at Nairobi are given, meteoro-

logical data recorded, and the prospects of settlers in the East Africa Protecto-

rate are discussed.

Annual report of the Burdwan Experimental Farm for the year 1903-4,
1>. X. Mookebj] {Ann. Rpt. Burdwan Expt. Farm [India"], 1908-4, pp. 10). -

General notes on the work of the farm, together with meteorological data and
the results of experiments with various crops are presented.

In fertilizer experiments with paddy the host yields of grain and straw for 2

successive years were obtained where 240 lhs. of hone meal and 60 lbs. of

nitrate of soda were applied per acre. The use of 8,000 lhs. of cow manure
or 480 lhs. of hone meal gave nearly as good results. In a test with different

fertilizers given in quantities supplying 50 lhs. of nitrogen per acre, the best

yields were Obtained where hone meal or hone meal and nitrate of soda were
used. The host linaiioial returns were secured from the use of nitrogen alone.

In an experiment testing tl (Feet of green manuring for paddy the largest

yields and the highest profits were secured where jute was plowed under. In

cultivation tests with paddy spacing the clumps 12 in. apart in transplanting
irave the best results. The comparative yields of :; Bengal and :; Bombay
varieties of paddy are recorded,

in experiments with potatoes, castor cake used at the rate of 1,920 lhs. per
acre gave apparently the largest yield, and in a green manuring experiment
the largest yields were obtained where dhaincha was plowed under ami cow
manure and castor cake were applied singly. Whole tubers seemed to give
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higher yields than cut sets, but the experiment did not show whether the lower

yield in the case of cut sets was due to the cutting or to the smaller quantity of

±o<u\ used.

The results of culture tests with sugar cane were in favor of the Poona

system of irrigation beds about 1»> ft. square and the Behar system of planting

in double lines in trendies 3 ft. wide, separated by ridges of equal width.

Annual report of the Dumraon Experimental Farm for the year 1903^4,

1 ). X. Mooker.ti (Ann. Rpt. Dumraon Expt. Farm [India], 1903-4, l>l>- 9).—
A brief description of the farm, together with chemical analyses of the soil and

meteorological data for the season are given. The best yields of grain and

straw of paddy were secured where either 2,960 lbs. of cow manure or l;456 lbs.

of cow manure and 260 lbs. of castor cake were applied per acre. Among 6

varieties of paddy Sukbavel. a Bombay variety, and Badshabhog and Basmati,

Bengal varieties, gave the best yields.

The highest yields of wheat for 2 successive years, as well as the best finan-

cial returns, were obtained on land fertilized with 0,084 lbs. of poudrette per

acre. The Behar and Poona systems of planting sugar cane showed an ad-

vantage over the local system of planting. Planting whole sets of potatoes

gave larger yields than the use of cut sets. The local variety of oats was
more productive of grain and straw than Canadian Welcome.

Brief notes are also given on the culture of corn, mustard, rape, sweet pota-

toes, and forage crops.

Successful yields of small grains, G. W. Carver (Alabama Tuskegee Sta.

BuL 8, pp. i<>. {iii*. 6).—Cultural tests with wheat, rye. barley, and oats are

reported, with estimates of cost of production and return. The results indi-

cated that for the small grains in that section deep plowing, clean seed, and

proper crop rotation arc essential to their profitable culture, and that a crop

of pea vines turned under is a very valuable fertilizer in this connection.

Lodged grain, P. Harcoubt {Ann. Rpt. Ontario Agr. Col. an<l Expt. Farm.
11 (1905), i>i>. HI. 92).—In connection with a study of preventing the lodging

of oats the composition of the soil on which standing and lodged grain was
found was determined, and is reported in a table. The plats on which the grain

lodged contained the least lime and the most nitrogen.

Nutrients taken up by plants in different stages of growth, PI. Wilfarth,
H. Romer. and G. Wimmeb (Landw. Vers. Stat., '»'•?

i 1905), No. 1-2, pp. 1-70).—
Pot and field experiments were conducted for several years to study the quan-

tities of fertilizing materials taken up by different crops in various stages of

growth. The work is described and the analytical data secured are reported

in tables.

Barley, spring wheat, peas, and mustard were found to have taken up the

maximum quantity of fertilizing materials at the time of blossoming, or at the

beginning of fruit formation. With the exception of phosphoric acid, part of

this quantity of food elements returned to the soil as the crops approached

maturity and this movement seemed to be dependent upon the supply of avail-

able plant food. As determined for potash, relatively larger amounts returned

to the soil when the supply was inadequate than when it was sufficient.

Potatoes continued to take up plant food until ready to be harvested and a

return movement to the soil did not take place. When the food supply was
normal the quantity of dry matter increased until the plants were ripe. Starch

also increased up to maturity in all plants except mustard, in which fat is

substituted for the starch grains.

Alfalfa, <;. A. Billings i Veto Jersey Stas. Hal. 190, />/). 1-19, pis. }>.—The

value of alfalfa as a forage crop is discussed and the methods of culture, includ-
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Ing directions for soil inoculation are outlined, ii is reported that L6 acres of

the college farm are devoted i<» this crop. As a rei l.\ for blight, which attacks

alfalfa fields in spots, cutting as s as it appears is recommended. The per-

gonal experiences svith the crop of a Dumber of alfalfa growers in differenl

Bed ions of i lie State are also given.

The inoculation and cultivation of alfalfa, A. M. Sol u. and .M. PEROT BON

[Virginia Sta. Bui. /•"»/. pp. 7.'' ill. figs. 5). This bulletin discusses alfalfa

culture in general and gives specific directions for growing the crop in Virginia.

The culture and harvesting of alfalfa, Its uses and feeding value, and purposes

and method- of soil inoculation are treated quite fully.

[1 is reported thai alfalfa seeded September 15 on heavy red clay lands had

developed roots from 2 t«> ''> ft. long by December I. and thai 2 years after

planting roots I to 5 ft. long were secured. Preliminary Investigations begun

in r.tiii showed the importance of soil inoculation and the advantages of using

lime and phosphates on land intended for alfalfa. With Inoculation a more

uniform and denser stand was secured than without it. Turkestan alfalfa did

not seem adapted to the conditions, rials inoculated with Helilotus alba and
those treated with barnyard manure produced a good growth. Foreign soil

and that obtained at the station for inoculation gave practically the same

results.

The improvement of corn in Connecticut, E. M. Easi {Connecticut State

Sta. Bui. 152, pp. 'I. dgms. 2). The principles of corn breeding are discussed

and complete directions given for the selection of corn and the establishment and

managemenl of a breeding plat for seed-corn production. The plan for plant-

ing the breeding plat to avoid inbreeding is taken from Illinois station Bulletin

KM) ( E. S. It.. 17. p. 26).

Methods of testing variability in corn, E. I >AVENPORT i Illinois sin. Circ. 101,

pp. ? i. -This circular outlines means for accurately testing the range and extent

of variability in any particular variety of corn.

r.\ the method proposed the differences between varieties of corn as to varia-

tion in the length of ear are determined by accurate measurements of several

hundred ears of each variety, and definite values for all the differences are

obtained by submitting them to well-known mathematical processes. The meth-

ods of making these computations are explained, and the tendency of a variety

toward a certain length of ear together with its variation from this tendency,

is pointed out. The mathematical formulas are given in detail.

Corn improvement, A. T. \\'iw< ko (Indiana Sta. />'///. II", pp. 77-120, figs.

14).—Much of the matter in this bulletin has been previously published and

reviewed (E. S. R., id, p. lull). Some new data are reported and the direc-

tions for managing a seed corn breeding plat are revised and amplified.

A germination test by the station of lots of sa'd corn from different sources

and u pial as to the number of ears showed that on the hnsis of 5 kernels

from each ear the percentage of ears having a perfeel germination ranged from

34.2 to 98.5. in 5 lots the number of ears failing to germinate varied from :: to

25.2 per cent, in addition to these tests, r. lots showed a germination of from

!d to 95 per cent
; 1 lots, from 83 to 87 per cent : and t; lots, from »'><i to 7.". per

cent.

In studying the effect of grading the ^i'C(\ on the uniformity of dropping by

the planter, it was found that per 100 drops when middle kernels only were

used :; kernels were dropped 92 times as compared with 66 times when the

Whole ear was used, and 7.". times when deep and shallow kernels were mixed.

With deep kernels alone :: were dropped 92 times and with shallow kernels

alone. 95 times,
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An examination of the stand in a number of corn fields showed a variation

of from •;.".(, to 89.6 per cenl of perfection. The percentage of ear-bearing stalks

was found to vary from 49.2 to 84.8.

The average yields of different breeding plats at the station in 1905 varied

from 63.2 to 104 bn. per acre as calculated to 100 per cent stand. The yielding

power of individual ears on the different plats showed marked variation-:.

Corn selection, F. W. Card and M. A. Blake (Rhode Inland Sta. Rpt. 1905,

pp. 200, 201).—This line of work at the station has been previously described

(E. S. R., 16, p. 766).

The seed planted in 1904, taken from tbe upper-ear lot, with 8 ears per stalk.

produced 222 1-ear stalks. 291 2-ear stalks. 101 3-ear stalks, and 8 4-ear stalks.

Owing to immaturity and poor development the seed used in 1904 and 1905 did

not germinate strongly and gave an uneven stand. The results showed a

decided reduction in the number of ears per stalk over those produced in 1903,

and they indicate that the well-known cultural conditions are of greater impor-

tance than tbe selection of seed from the most productive parent plants.

Chemical studies of hops in 1904, J. Satava (Bcr. Vers. Anst. Brauindus.

Bohmen, 1905, No. 11, ]>p.
'i

n
- map 1).—The discussion is devoted mainly to the

volatile oils, the hop acids and resins, and the hop tannin.

The soft resins are divided into a-resin and /3-resin, according to their be-

havior toward alcoholic lead acetate solutions. The a-resin. containing one of

the hop acids called humulon. forms a precipitate in such solutions, while no

combinations with lead are formed in the case of /3-resin. which is associated

with lupulin. The principal points brought out by this study, according to the

author, are that the intensity of pure hop aroma increases with the a-resin and

humulon. and that the quantity of these substances in the product from long-

established hop districts is quite constant in different places and in different

seasons.

The book of the potato, T. W. Sanders (London: W. H. d- L. Collingridge,

1905, pp. IX +2.12. pi. /. figs. 108).—This book gives advice on the different

phases of potato culture in the garden and in the field, and in this connection

the history, botany, and marketing of the potato are discussed. Directions for

combating the diseases of tbe plant and its insect enemies are given, and varie-

ties for the production of early, medium, and late crops, aggregating 269 sorts,

are listed.

Rice growing in Arkansas, W. G. Vincenheller (Arkansas Xta. Bui. 89. pp.

117-128, figs. Jf).—An experiment in rice growing under the direction of the

station was begun in Lonoke County in Arkansas in 1902, and continued in 1904

and 1905.

The results of the first year demonstrated that rice would succeed on the

prairie lands under irrigation. Ten acres were grown in 1904, one of the plats

yielding at the rate of 75 bu. per acre. In 1905 the area was increased to 30

acres, but owing to unfavorable weather conditions only 25 acres were har-

vested. About 17 acres of Honduras rice yielded 53 bu.. and about 8 acres

of Japan 67.53 bu. per acre, the average for the 2 varieties being 57.8 bu.

The dates of planting, flooding, and harvesting, together with the yields, are

shown in a table, and general directions for growing the crop under Arkansas
conditions are given. The history of rice culture in the United States is

briefly noted.

Sugar beet industry, R. Harcourt (Ann. Rpt. Ontario Agr. Col. and E.rpt.

Farm, 31 (1905), pp. 86-91).—Statistics concerning the sugar-beet industry in

Ontario are given, and a test of different varieties of sugar beets is reported.

Of the large-growing varieties Giant White Feeding and Tankard Cream gave
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the largesl beets and the smallest amount of sugar. Improved Lmperial, Ruben-
s.-iiih'ii. and Mangel sugar beel proved equal in both sugar and purity to the

Kleinwanzleben variety.

The results of experiments favor planting in rows is or 20 in. apart. The
use of a small amount of nitrate of soda and fairly large amounts of sulphate

of potash and superphosphate cause the beets to starl quickly, and thus allowed

thinning aboul 3 days sooner than where no fertiliser was applied. The fer-

tilized plats gave ;i larger yield of beets and showed .in increase of from one-

half In I per cent in tin- sugar content.

Promoting the initial growth of the sugar beet, A. CsebhAti {Osterr.

Ungar. Ztschr. Zuckerindus. u. Landw., 36 (1905), Vo. /. pp. 35 \5 ; abs. in

Oentbl. Igr. Chan., .1) (1905), Vo. ?, pp. 530 532). The results secured by the

author Indicated that the growth of young sugar-beet plants is promoted by the
use of the variety best adapted to the particular soil conditions, by the applica-

tion in the drill of appropriate quantities of readily assimilable plant food in

the form of commercial fertilizers, and by methods of soil preparation which
enable the seed to be placed at uniform depths.

The von Kuffner method of seeding, as outlined, consists in rolling the land

before planting, and attaching a small roller 12 cm. in width and weighing K)

kg. to the seed drill. This method assures a uniform soil condition as well as a

uniform depth of planting.

Sugar and the sugar cane, X. Deerb (Altrincham < Manchester), Eng.: Vor-

)n<ni Rodger, 1905, i>/>. VIII+S95+XIX, pis. 11, /ins. tl9, dgm. t). This Look
is an elementary treatise presenting a general view of the cane-sugar industry.

All the different phases of the product ion of the crop, as well .-is the details of

cane-sugar manufacture and the managenemt of the sugar factory, are dis-

cussed. Directions for the analysis of sugar-house products are also given.

A bibliography containing 41 references is presented.

Progress report on the work of the Samalkot experimental sugar farm
during 1903-1904, C. A. Barbeb (Dept. Land Rec. mid Agr. Madras, Agr.

Branch /»'/>/.. \<>i. m. Vo. >/. j>/>. n. pis. 5).—The culture of sugar cane in the

GOdavari delta is described and the results of experiments at the station dis

cussed.

Among the different varieties of cane tested Red Mauritius gave the best

results, the larger yield of cane being due not to a great tillering power hut to

the weighl of individual canes. Vausi tillered most and had aboul 3 time- the

Dumber of canes shown by Red Mauritius. This season the Red Mauritius
produced a fine even stand when the whole plaid was cut up for seed. Some
varieties, as the Seema. can only he grown from tops, and an experiment with
the Verra cane gave almost twice as many shoots from cuttings taken from the

upper ends as from the same number of cuttings taken from the lower ends of

the cane.

Results of experiments with varieties of canes, J. B. Habbison (George-
town, Demerara; Bd. Agr., 1905, i>i>. 9). Variety tests with sugar cane were
mad i a large number of plantations, and the results secured indicated that

the varieties raised and selected locally were, in general, good ratooning canes
and of greater merit than the imported Barbados varieties Sealy and B. ill.

The estimates of the milling qualities of the different varieties were not con-

cordant Selections i>. <;•_>:>. i >. i i r>
. and-D. 109 showed well-marked ratooning

Qualities and are recom nded to cane farmers for trial. On one estate

seedling varieties gave a yield of 7 per cent and on another of 30.7 per cent

greater than Bourbon. I >. 71. D. 78, and White Transparent showed signs of
falling oil* in their yields and are no longer recommended for cultivation.
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Varieties of tobacco seed distributed in 1905-6, with cultural directions,

A. D. Shamel and W. W. Cobey (U. 8. Dept. Agr., Bur. riant. Indus. Bui. 91,

!>}>. 'i<>-
pis. 9).—This bulletin treats of the tobacco seed distribution by tbis

Department conducted for the purpose of testing the adaptability of the dif-

ferent varieties to conditions of soil and climate in various tobacco-growing

sections. Descriptions are given of varieties of cigar wrapper, cigar filler.

pipe, and plug tobaccos, and directions for the culture of these different classes

of tobacco are presented. Directions for saving seed and securing good seed

are also given.

Comparative values of different grades of wheat of crops of 1903 and

1904, R. Habcoubt (Ann. Rpt. Ontario Agr. Col. and Expt. Farm. .11 (1905),

pp. 76-82).—In tbis study tbe percentage yield of flour; the weight per meas-

ured bushel ; the percentage of moisture, acidity, proteids, and gluten, and the

yield of bread per 100 lbs. of flour was determined in samples of wheat graded

as No. 1 Hard and Nos. 1. 2. 3, and 4 Northern.

The percentage of protein in the flour from the various grades of the 1903

crop ranged from 9.98 to 11.13. while in the 1904 samples the extremes were

9.29 and 12.15. In the baking test a sample of No. 4 Northern produced the

quickest working dough and also made the largest loaf, while a sample of No. 1

Hard made the smallest. This corresponded with the strength of the flour as

indicated by the gliadin content. In the production of a white loaf No. 4

Northern, the lowest grade, was not equal to the higher grades.

In general the milling, chemical, and baking tests did not show any very

wide differences in the products of the samples, but in yield of flour and in color

of bread the lower grades were inferior while in strength and yield of bread no

great variation was apparent

The total proteids and the alcohol soluble proteids iu samples of varieties

of spring and 20 varieties of winter wheat are reported. It is considered that

although the data secured give a comparison of the probable strength of the

various wheats, actual baking tests are required to show definitely the relative

value of the different varieties.

Determination of the germinative power of grains, O. Qvam (Landw. Vers.

Xtat.. 62 i 1905), Wo. a. pp. >,<).;->, >,3, fig. 1. dgm. J).—The sources of error in the

common method of determining the germination in grain samples, which con-

sists in basing the results on the number of sprouted grains in a sample, are

pointed out and a new method, considered more accurate, is described.

This new method, called the weight method, is based upon the weight of the

dry matter in the young plants exclusive of the roots and is believed to be

more accurate and reliable in showing the quality of the seed. Comparisons

of the two methods were made and the variations in the results noted. The
weight method gave, in general, quite uniform data. In seed of poor quality

the variations were much greater in determinations by the common method
than in those by the new method, but as the quality of the samples improved

the differences between the two methods were reduced.

The grains, like all grasses, develop their permanent roots from the crown.

The first roots thrown out by the seed are only temporary, and hence the devel-

opment of the plant depends upon the permanent roots. The author points

out that the stooling of grains botanically considered is the branching of the

plant, and concludes from this and the foregoing facts that the stem controls

the growth of the roots as well as the number of shoots, and that for this reason

the value of the seed should be judged by the vigor of the portion of the plant

above ground.

Different varieties of the same species were found to vary in the amount
of plant substance produced on the surface of the ground. It was noticed that
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in the case of oats tic- Duppau variety produced .1 greater vveighl than Ligowo,

and this variety a greater weight than Tartar King. It is considered probable

thai these differences are due to the character of the hull and the kernel.

The persona] factor in making the determinations is largely removed by

the vveighl method, thus leading to uniforinitj in the results of different labora-

tories; and the sources of error are comparatively small, and no greater in

samples of poor than in those of good quality. The method admits of the use

of larger samples, and in this way tends toward greater accuracy. From a

botanical poinl of view it bas the preference over the germination method.

11 admits of simplification in determining purity, and the results refer uo1 only

to tin* Dumber of germinable seeds in n sample but also t<> their viability, while

the germination method simply shows the number of living seeds.

The results of Qeld experiments seem to confirm 1 he superiority of the

method. Its application is described in detail.

Report of Danish seed control [station]) 1903-4, K. Dorph I'i rEBSi \

{Copenhagen, 1904, PP- 56).—A summary of the activities of the station during

Its 33d year is given and the results of examinations of farm and garden seeds

for the year and for the preceding decade, with notes on the origin of the seed

in the Danish market, the occurrence of noxious weeds, germination tests

with seed of Danish wild plants, water content of seed. etc., are reported.

Experiments in progress since 1900 show that plantain and charlock seed

retain their viability nearly without deterioration when buried in the ground.

In nnother experiment 153 gm. of plantain and 186 gm. of camomile seed

weir \\-i\ to a cow, the number of seeds in the excremenl determined, and their

viability tested. About 86 per cent of the plantain seed and 33 per cent of the

camomile seed were recovered. The viability of the plantain si^^\ ;is shown

on - different days was 62 and 53 per cent as compared with 89 per cenl for

the seed as U-i], and of the camomile seed, si and 59 per cenl .-is against '»! per

cent for the original seed.

—

f. w. woll.

Rules and regulations governing the Colorado Patterson seed selection

competition, W. II. Oi.in and \Y. L. ( 'aki.vi.i: (Colo. Agr. ('"I. /»///.. '>. ser., H"i~>.

No. .'. pp. 11, />'//. /. '/////'. I).—The rules and regulations governing this competi-

tion are given, with explanations :is to the way the awards are to he made ami

instructions for conducting the work.

HORTICULTURE.

Report of the horticultural division, F. \Y. Cabd and M. A. I-i \ki (Rhode

Island st, 1. Rpt. 1905, i>i>- 191 '.I'i. pis. /i. This covers the results secured at

the station in various cultural and breeding experiments with vegetables and

fruits. Some in tes on the apple maggot and on corn selection are noted else-

where in this issue.

A severe wind storm occurring in September, 1904, gave an opportunity t<>

estimate the relative resistance of s 28 varieties of apples to wind. The
varieties York Imperial, Tuft Baldwin, Seek-no-further. Pomme <;ris. Pewau-
kee. Mann. Northwestern Greening, and Palmer appeared to bave the least

resistance, while little or no fruit was blown from such varieties as Winesap,

Roxbury Russet. Canada Red, Genet, and Ben Davis.

As a result of 1; years experimental work with hush fruits the conclusion

is reached thai the climatic conditions prevailing at the station .ire decidedly

unfavorable to the growth of bramble fruits, lr is thought that the great

humidity caused by proximity to the ocean is one of the causes of injury to
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this fruit. Experiments with these crops have therefore been practically

abandoned.

A plan is given of a market-garden rotation experiment underway, the object

of which is to determine whether it is possible to grow market-garden crops

successfully without stable manure by means of a rotation in which cover crops

can be used for maintaining the humus in the soil. The first year's rotation will

consist of corn followed by beans on one plat and beans followed by corn on

another plat. Some data secured on these plats in H><>4 relative to the yield and

a]>i »ea ranee of the different crops are tabulated.

A common complaint from greenhouse men is that soil sterilization seems to

destroy the life of the soil. A number of experiments were therefore under-

taken to determine the growth of lettuce and radishes on (1) unsterilized soil,

(2) soil sterilized and handled while hot, (3) soil sterilized but not handled

till cold and dry. <4) soil sterilized, handled cold, and later sprinkled with

garden soil, and (5) soil sterilized, handled cold, and nitrate of soda used.

The first year of the experiment the largest yield of both lettuce and radishes

was obtained on the unsterilized soil, followed by the soil sterilized but not

handled till cool and dry. The second year the largest yield of radishes was

obtained on the sterilized soil to which nitrate of soda had been added, followed

by the unsterilized soil, while with lettuce the largest yield was secured on

the unsterilized soil and the smallest yield on the sterilized soil sprinkled with

garden soil.

A number of vegetables were grown under tent covering to determine the

effect of this partial shade. With transplanted lettuce grown under the tent

the average weight per head was 6.57 oz.. while the average weight per head

of lettuce grown outside the tent was 6.19 oz. When seed was used, the

weight of the heads grown inside the tent was 14 oz. and outside the tent 9.8

oz. It was found much easier to transplant lettuce under the tent than in

the open. It grew faster under the tent up to the point of heading, but did not

form as firm a head as those grown outside, nor was the quality quite as good.

Cauliflower grown under the tent made a better growth throughout the

season than when grown outside. The plants were higher and the growth of

the leaves much stronger, while the yield was 140 per cent greater inside the

tent than outside. Under the tent the cauliflower was less attacked by insects

and the heads were not so likely to discolor if not tied up just at the proper

time.

With celery there was a smaller percentage of waste from that grown under

the tent than from that grown in the open and the stalks were a little softer.

Celery grown outside was a little shorter, more stocky, and slightly better in

quality than that grown inside, and was more subject to rust.

Some data are given on the temperature inside and outside the tent, which

shows that inside the tent it ranged from 1° to 12° cooler than outside, the

average being ."">.:'.•'» F. cooler.

A large number of strawberry seedlings have been grown, and the scale of

points adopted in scoring plants and fruit with a key to the records of the

plants is given. The purpose of the breeding work with strawberries is to

secure late ripening sorts coupled with other good qualities. Crosses have
been made on the wild plants for the purpose of introducing desirable flavors.

Report of the professor of horticulture, II. L. Hutt (Ann. Rpt. Ontario

Agr. Col and Expt. Farm. .31 (190.1), pp. J.',3-160. figs. J).—A general outline

of the work of the year with orchard and small fruits, vegetables, and flowers,

with data on the results obtained from the use of a large number of different
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plants as orchard cover crops and on tests of varieties of currants ;m<l

tomatoes.

Anion- currants the White Grape bas proved the most productive variety of

it; grown. Of the red varieties Red Cross, Victoria, and Fay have proved

most satisfactory. Naples has been the mosl productive of the black currants,

hut is not equal in size and quality to Chainpiou and Black Victoria. The
heaviesl yielding tomatoes in 1905 were the Dominion Daj and Earllana, the

former of which produced 36 lbs. of fruil per plant and the latter 32 lbs.

Vegetable growing in Alaska, C. C. CtEORGESON I ilaska Std8. />'/'/. .'. }>]>.

',!',. /its. ',)
. An account of the climatic and soil conditions <»!' various sections of

Alaska with genera] observations relative to shelter belts, drainage, fertilizers,

botbeds and fold frames, seed testing, and detailed directions for the culture of

vegetables based on the results of experimental work.

Heavy rainfall is stated as the chief drawback to successful farming and

gardening in the coast regions. At Sitka the average rainfall is '.»<> in. The
temperature rarely exceeds s <> I', in summer or falls below zero in winter. In

the interior the summers are short bul quite warm and the winters prolonged

and severe. The rainfall is also light, and it is still a question whether irriga

tioii in;iy not he necessary in some of the drier regions.

The ground in the winter is frozen to an unknown depth. When cleared and

exposed to the sun it gradually thaws. The ice is not a drawback to vegetable

and irraiii growing after it recedes 2 or :; rt.. but rather an advantage, as it fur-

nishes moisture to the growing plants and in dry seasons acts ;is a substitute for

Irrigation.

A peculiarity of Alaskan soil is that the vegetation turns into soil slowly and

Imperfectly and generally gives a very acid reaction. This is particularly tine

of the soils of the <-o;ist regions, it is greatly benefited by liming. Surest ions

tor burning native limestone are given. In the interior there is a great variety

el soils, but they are generally of a sandy, gravelly, or Iighl loamy character.

The following vegetables, for which detailed cultural directions are given,

can he grown in Alaska :

"Group I.—Radish, mustard, turnips, kale, lettuce, orach. These can he

grown throughout the whole const region and in the Interior northward of the

Arctic Circle, nearly to the Arctic Ocean, in favorable seasons and in picked

localities.

"Group II.—Carrots, parsnips, parsley, peas, cress, cabbage, cauliflower,

broccoli, Brussels sprouts, kohl-rabi, onions, spinach, endive, leek. I ts. pota

toes, rhubarb, and among the herbs, caraway, catnip, marigold, mint, sage,

thyme. These can he grown everywhere in the coast region in Alaska, and in the

Interior nearly to the Arctic Circle if the gardens are selected with due refer-

ence to shelter and exposure to the sun.

"Group [I I.-1-Asparagus, beans, celery, cucumber, squash, salsify. These can

he grown in favorable seasons if planted in warm spots and given the proper

care and protection.
14 Vegetables which can not he grown in Alaska out-of-doors under ordinary

garden culture, though they are common in the states, are: Sweet corn, melons,

tomatoes, peppers, eggplant, okra, pumpkins."

Tomato culture, c. F. Austin and E. W. Halstead {Estac. Cent. Anion.

Ciiha Bui. ). }>i>. n;. pis. s). Popular directions based on the results <.f experl

mental work at the station are given for the culture of tomatoes.

Many varieties were tested during the year and it was shown that first-class

tomatoes can he grown in Cuba during all of the winter months. The tables in-

eluded in the bulletin show the average yield per plant and per acre for the

different varieties. Brief descriptive notes of .",(i of the most promising varieties

27588—No. 9—06 4
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are given. The following varieties mentioned in the decreasing order of produc-

tiveness are recommended: Matchless. Livingston Beauty, Acme, Earliana,

Thorburn Earliest, Frogmore Selected. Rosalind, and Lemon Bush.

Tomato growing, R. Thomson (Jour. Jamaica Agr. Sop., 9 (1905), No. 12,

pp. 443, 444)-—Tomato growing on a commercial scale for export to England

and America is stated to be a success on the island. Tomatoes grown by the

author on a quarter of an acre sold for nearly $200. Tomatoes shipped to Lon-

don packed in fibrous material arrived there in good condition, and the fruit

was considered equal to the best grown on the Canary Islands, from which place

England secures large supplies.

Seed distribution of 1904 and for 1905, B. D. Halsted (Xrir Jersey Stas.

Bui. 191, pp. 19, pis. '/).—In connection with the plant-breeding work of the

stations a number of varieties of vegetables have been originated, and seeds

of these have been distributed more or less freely throughout the State.

The present bulletin is made up largely of the reports of growers who have

planted these various seeds. Very flattering results have been obtained with

a number of these vegetables, more particularly the Voorhees Red sweet corn.

Station bush Lima beans. Station yellow tomato, and the Station eggplants.

The Malakhov sweet corn distributed by the station has proved a very satis-

factory variety. Notes are given on further experiments in crossing Malakhov

with Crosby and Premo sweet corns and in crossing Black Mexican and Coun-

try Gentleman.

With the latter varieties of sweet corn black appears to be a predominating

color, and the crosses quite closely follow the law developed by Mendel in the

case of peas. The Magnerosa tomato, secured by crossing Magnus and Ponde-

rosa. is a nearly smooth and remarkably meaty tomato without the tendency

to the green solid center sometimes seen in the Ponderosa. It is recommended

for the main crop. A number of other crosses obtained with tomatoes are

mentioned and described as well as some with squashes. A list of 20 varieties

of seeds offered for distribution is appended.

Fruits for home orchards and gardens, T. V. Munson ( Texas Farm and

Ranch 2) {l!io~>). No. 51. }>. /).—The author presents a table in which the

adaptability of different varieties of orchard fruits, small fruits, and grapes

to various classes of soils in Texas. New Mexico. Oklahoma, Indian Territory,

Arkansas, and Louisiana is noted. The table shows in condensed form the

results of the author's thirty years' experience in Texas as a fruit grower.

Fruit and fruit utilization, H. Rt'hle (Ztschr. Angew. (lion.. 18 (1905),

Nos. 47, ]>}>• 1852-1856; 48, pp. 1892-1900; -,. pp. 1941-1946).—An extensive

account of the fruit industry in Germany, including statistics on exports and
imports, with details of analyses of a large number of orchard and small

fruits, including some tropical fruits.

Details are given regarding chemical methods of fruit analysis, with a dis-

cussion and data on the changes which take place in fruits in after ripening.

A discussion is also given of the normal amount of salicylic and boracic acids

in many fruits. Extensive bibliographical references are included.

Pruning fruit trees, W. Paddock (Colorado sta. Bui. 106, pp. 15, pis. 2,

figs. 13).—Popular directions for pruning orchard fruits.

Blooming periods of tree fruits, H. L. Price (Virginia tit a. Bui. 155, pp.

130-142).—A general discussion is given of the causes of unfruitfulness, the

value of mixed plantings, and the necessity of selecting trees for pollenizing

each other which have the same period of bloom.

The bloom chart given is based on 13 years' observations at the station and
shows the average blooming period during this time of the varieties of the

various groups of plums, cherries, pears, crab apples, and apples. Among the
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causes of unfmitfulness rapid wood growth of young trees, attack of bloom by

fungi, long-continued rain during the blooming period, and self-sterility are

mentioned.

Freezing' of fruit trees, I'. II. Hall and II. .1. El stace i \' " York 8taU sin.

Hal. 269, popular ,</.. /,/,. S). A popular editi i' Bulletin •_'«'.'.• of the Station

i
!:. s. R., IT. [>. 558).

Notes on varieties of apples, (
'.

<

'. Newman {South Carolina 8ta. Bui. 109,

pp. 38, figs. 31). A large number of varieties of apples have been grown at the

Btation for 12 years, the lasl 7 of which the trees have.been in bearing. Many
of these are varieties suited to supply fruit continuously fr June to the first

of April. Detailed descriptions and drawings are given of 30 of these varieties

and recommendations as to tin- besl summer, autumn, and winter varieties to

plant in mountain regions, bill regions, and the pine belt.

Handling' the apple crop, II. II. Ill mi: (Bui. \. C. Dept. \<n\. 16 (1905), \<>.

.'/. />/>. 22, figs. 9). Popular directions for harvesting and packing apples for

shipment, with apple-shippers' rules regarding the standard barrels and require

in. -iits for differenl grades of apples.

Horticultural section, \V. J. Palmer (New Zeal. Dept. Vgr. Ann. Rpt, 13

(1905), pp. 278 294). Besides an accounl of the work of the year, a lisl is

given of the aphis resistant and blight-proof varieties of apples grown in New
Zealand.

About new hardy oranges, II. E. Van Deman (Rural Wew Yorker, 65 (1906),

No. 2921, pp. 'in. fin. /i. The author discusses the work of J. L. Normand,
Marksville, Louisiana, who is breeding new varieties of hardy oranges.

The hardy variety, Citrus trifoliata, is used as the male parent Thus far one

variety h;is been obtained which is considered of sufficient value to be placed on

the market. This has been named "Carnegie," and is ;i cross with the Boone
which is a very early orange. The Carnegie averages over i* in. in diameter,

and is of good flavor, though not as good as really choice oranges.

Timing of bananas (Jour. Jamaica Agr. Nor.. 9 (1905), Vo. 12, pp. [53-

155). About a million bunches of bananas are now exported yearly from
Jamaica. The host prices are secured for those marketed from the beginning of

March until the end of June. Planters are therefore urged to so time their

suckers as to produce fruit during this period instead of the more natural

season of July to October.

Bananas and pineapples, V. Ili:\i;v (Bananes et Ananas. Paris: Augustin
Challamel, 1905, pp. 1)1. figs. 19, maps 12). A treatise on the production and
commerce of bananas and pineapples in French Guiana.
Preserving fresh berry fruits, T. Zschokke (Landw. Jahrb Schweiss, fH

(1905), Vo. 9, pp. 611 619). Unripe gooseberries were washed in boiled water
that had been allowed to cool, then put in cans and covered with boiled water
which had become cool. The cans were then sealed and stored for eight nths,

at a temperature of about 16 C. At the end of this time the cans were opened.

The water in which they were preserved had remained clear. There were no

settlings in the bottom of the glasses, hut the water had a very acid taste. The
berries themselves were of full size, hard, and of a green-white color. They
tasted almost like fresh unripe berries. The berries which originally had con
tained 27.2 per cent acid and 3.9] per cent sugar, contained at the end of the

experiment 18.9 per cent acid and L\7
,

_> per cent sugar, a loss of about 30 pel-

cent of hot h const it llelits.

For such purposes as same where the water might be used along with the

berries, there would be no loss, hut for jelly-making purposes it was found that

when only the berries were used the jelly would not set. Cranberries when
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preserved in the same manner as the gooseberries kept in good condition for a

year.

Does the acid content of berry fruits decrease when cooked with sugar?

W. Kelhofer (Landw. Jahrb. Schweiz, W (1905), No. 9, pp. 601, 602).—Cook-

ing unripe gooseberries with sugar was not found to decrease the percentage

of acid in the fruit. Earlier experiments by the author had shown a similar

result with orchard fruits.

Changes in unripe gooseberries during- after-ripening, W. Kelhofer

i Landw. Jahrb. Schweiz, 19 ( 1905), No. 9, pp. 600, 601).—Some data relative to

the changes which take place in the after-ripening of gooseberries was obtained

by the author.

Earlier investigations had shown that with black currants, picked when
slightly green and kept for a few days, there was an increase in sugar and a

decrease in acid content during the after-ripening. Gooseberries do not appear

to act in the same manner. Ticked June 21. when green, they contained 3.91

pei- cent of sugar and 27.2 per cent of acid. When kept at a temperature of

15.2
C
C. tor six days, they had taken on a dark color and contained 3.12 per cent .

of sugar and 25.5 per cent of acid, a decrease in both eases during after-ripening.

Report of the viticulturist, if. Bragato (New Zeal. Dept. Agr. Ann. lipt.. L\

(1905), pp. 300-312).—An outline of the work of the year is given. This, at

the station, has consisted mainly in the propagation of American vines for

resistant stocks.

Shallow culture of grapes. L. Degrully and L. Ravaz (Ann. Ecole Nat. Agr.

Montpellier, n. ser., '> (1905), Vox. l, pp. 19-87: 2. pp. U8-188, figs. o'f . dgms.

6).—A review of the literature on this subject with the results of elaborate

experiments to determine the effects of deep and shallow cultivation on root

and vine growth of grapes.

Among the conclusions drawn are the following: Young vines from the time

of setting out until the age of :; years should receive ordinary good cultivation.

The first roots are usually deep, and it is of prime importance that cultivation

be such as to facilitate aeration of the soil to the depth of these roots. For

older vines shallow culture is preferable on all compact, moist, or average soils.

It is equally advantageous in sandy soils of the coast which are very dry at

the surface hut where the water table is high. On the other hand, in dry,

gravelly, very permeable soils, where the water table is low and consequently

the roots tend to establish themselves in the lower beds of soil, deep culture

ought to give better results than systematic shallow culture. Diagrams are

given showing the root development of vines on different soils cultivated to dif-

ferent depths.

The affinity of French scions with Rupestis du Lot in calcareous soils,

E. Zacharewicz (Rev. \ it.. 25 (1906), No. <>.!!>, pp. 17-20).—The yields obtained

during 5 years with five varieties of European grapes grafted on Rupestis du

Lot are tabulated. Both the yield of fruit and the alcoholic content of the

wine were above normal. The shoots on some of the vines in the experiment

were pruned to a length of fifty to sixty centimeters. These vines yielded

practically double the amount of wine obtained from vines pruned back to 2 buds.

Tests of varieties of grapes, W. Kelhofer (Landw. Jahrb. Schweiz, 19

(1905), No. !>. pp. 598-600).—In tests of 28 white and 14 red varieties of grapes

in 1903, for wine making, the average sugar content of both kinds was prac-

tically the same, but the acid content averaged about 3 per cent higher in the

red than in the white varieties.

Relation of sugar to the weight of the must and to the acid in grape juice

at the Wadenswil Experimental Vineyard during the past 14 years, W.
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Kmiiofer (La nda.fi. Jahrb. Schweiz, 19 (1905), Vo. '>. pp. 596-598, dgm. 1).

\ table is given showing the c position of the musl as regards sugar and acid

eonteiil for each crop of grapes grown al the station since 1891. The data show-

thai as the percentage of sugar increased in favorable years, the acid eoutenl

decreased in similar manner.

The Persian walnut, .1. G. Ruse i Inn. Rpt. Penn. Dept. [gr., 10 (1904),

pp. ."..;: 539). Must of the Persian walnuts grown in the Bast, the author states,

:,iv seedlings, h is only occasionally thai one of these seedlings is productive.

li is believed thai if seedlings are grafted from these productive sorts, the grew

Ing of Persian walnuts would beco a profitable industry in tnanj eastern

States. In tli<' author's investigati ilj I per cenl of the Persian walnul

trees observed were worthy of propagation.

Queensland nut, \Y. .1. Allen i \m. Gaz. \. 8. Wales, in (1905), Vo. 10, pp.

t026 1028, figs. 3) . Brief descriptive accouul of this nut, Uacadamia ternifolia,

also known as Australian hazelnut. The illustrations show the general outline

i»i" Hie tree and the character of the frail al differenl stages of growth.

Coleus with edible tubers, A. Chevalier and E. Perrot i I ' </. / tiles Afrique

Trop. Franc, I (1905), Vo. /. pp. 100 152, pis. 8, figs. 15). Descriptions are

given of 1 1 m * edible- species of coleus encountered in tropical Africa with illus

(rations of the plants and tubers and of cross sections of the tubers and of

the starches contained in the differenl species.

It appears thai in the west and central portions of French Africa four species

of coleus are cultivated for their tubers. The mos1 prominenl of these is Coh us

rotundifolius or Madagascar potato. This species it appears is ;ils<> cultivated

ander differenl names in Java, Ceylon, and the Elasl Indies. There are a

number of varieties et* this species, r. dazo is also cultivated on a large scale

in Central Africa producing a tuber which differs considerably from the Mada
gascar potato and which it is believed is destined to take a prominenl pari in

i he future of tropical agriculture.

A third species c. langouassiensis, cultivated locally in the vicinity, appears

to be the heaviest yielding of the three varieties noted. It is believed thai all

of these three species will prove of greal importance to Europeans living in

tropical countries. A minor species is C. brazzavillensis. Historical and botan-

ical descriptions are given of a number of other species of colons. Analyses

with reference to feed vahie are given for three of the most important species

with cultural suggestions. Yields of :*><» to l<> tons of tubers per hectare are

reported.

Carnation breeding, II. F. Hall i Vmer. Florist, 26 (1906), Sfo. 921, pp. 6,

?).—The season from October 15 to December 1 is considered the mosl favorable

for carnation breeding. Some varieties of carnations from which it, is difficult

t<i obtain pollen have I n induced to produce pollen by growing them in pots

in winter and keeping them rather dry.

In transferrin- the pollen to pistils the host results have been obtained by

nsing a strip of ordinary blotting paper •"> or more inches long and aboul one

half inch in width, one end being cul with scissors to resemble a sharpened

pencil. The point, however, is slightly Huffed to enable ii to lake up and hold

the grains of pollen until lightly rubbed over the stigmatic surface of the pistil.

The objects and plan of the Heeleaka Experimental Station, II. II. Mann
and C. M. Hutchinson (Indian Tea Issoe. [Pamphlet] .'. 1905, pp. 11, pis. 2).

An outline of the fertilizer, green manuring, pruning, and plucking experiments

which are being carried on under the direction of the authors al this tea station.

The station has been located al Heeleaka, near Moriari, Assam.
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Society for Horticultural Science (Amer. Florist. 26 (1906). No. 924, PP-

147-149). Somewhat extended abstracts are given of the papers presented at

the annual meeting of the society held in New Orleans, December 29, an account

of which has been given (E. S. It.. IT. p. 616).

FORESTRY.

The forester, J. Nisbet (Edinburgh and London: William Blackwood & Sons,

1905, vols. 1. pp. XX+506; 2, pp. XV+642, figs. 285).—These two volumes are

based on the sixth edition of The Forester, issued in 1894, and are intended to

serve as a text-book of British forestry and arboriculture. The 3 chapters,

into which part 1 is divided, treat in a general way of the history of forestry

in Great Britain, the present condition of the woodlands, technical forestry

education, and the economic importance of forestry. Part 2, consisting of 2

chapters, is devoted to British sylva ; and part 3, made up of 7 chapters, to

sylviculture.

Wood, J. Beauverie (Le Bois. Paris: Gauthier-Villars, 1905, vols. 1. pp.

XII+1-704; J. i>i>. 705-1402, pis. 16, figs. 485).—This work treats of the struc-

ture and qualities of timber, the composition and chemical properties and The

general character and physical properties of wood, forests, lumbering, timber

trade, defects in timber due to faulty methods of growth and to fungus, insect

and other animal enemies, preservation of wood, wood essences, such as resin,

native or naturalized woods, cork, wood production of the world, woods of the

French colonies, and the utilization of wood.

The lumber industry (Tradesman, 54 (1906), No. .9, p. 94).—Statistics are

given showing the States in which timber land is owned by lumbermen, capital

invested, and number of acres. The average quantity of merchantable timber

per acre and the estimated quantity of merchantable timber in feet are also

given.

Evergreens; how to grow them, C. S. Harrison (tit. Paul, Minn.: Webb
Pub. Co.. 1906, pp. VI-\-95, figs. 19).—Popular directions for growing evergreens

in the prairie States.

Artificial fertilizers in forestry, Henze (Deut. Landw. Presae, 32 (1905),

No. 94, pp. 783-785, figs. 9).—Data with illustrations are given showing the

much more rapid growth of seedling forest trees with than without fertilizers.

Plan for the manuring of forests, Schwappach (Ztschr. Forst u. Jagdw.,

38 (1906), No. 1. pp. 4^-52).—An extensive plan is given by which different

green manures and fertilizers may be tested comparatively for forests.

The water content of diluvial forest soils, E. Ramann (Ztschr. Forst u.

Jagdw., 38 (1906), No. 1. pp. 13-38).—An account of extensive experiments on

forests and cut-over areas to determine the water content of such soils and the

i'\'U'et on water content of different methods of cultivation. The experiments

were carried out in 1894—5, and the details are given at length in tabular form.

Among the most important conclusions are the following:

Under otherwise like conditions the water content in soils heavily timbered

is less than in the soils of cut-over areas. Water content is only one of the

important factors in tree development. Soils with like water content may be very

different and soils with a very different water content may belong to the same

yield class. Cultivation of sandy soils increases the water content considerably.

The influence of cultivation is felt only over the cultivated areas. Neighboring

areas show no noticeable change. The surface layer prominently influences the

water content of sandy soils. This is particularly true of the humus layer on
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mineral soils, which during the period of tree growth greatly lessens the water

content of the soil.

A study of the form and development of the roots of the pine and other

trees, A. Toi.ski (Trudui Opuitn. Lyesn., 1905, So. •/. pp. I 62, pis. 6, figs. 18).

A study of the root system of trees under varying soil and topographic condi-

tions was undertaken by tin 1 author with ;i \ iew to ascertaining the causes of

the decay of pine plantings in the Buzuluk Forest, in the government of Samara.

The investigations were begun in 1903 and have been carried on with pines •"• to

Km years old, and with birches, aspen trees, :hk1 linden.

Among the conclusions are the following: One of the main factors which

exercises ;i more or less considerable influence the structure of tin- fonts is

the depth to moisture, with humidity in dose proximity, then, simultaneously

with the development of the superficial roots, the development of the vertical

(lies takes place, if. on the contrary, the humidity is at a considerable depth

then the development of the superficial mots greatly predominates. The length

of all the roots is in general much greater in the leafy trees than in the pine,

the linden being an exception. With pines it was observed that the root system

mi poor soils was tnueh more developed than on fertile soils. The investigation

will be ••out inued.- p. i hum an.

Root pruning forest trees < Osterr. Forsl u. Jugd Ztg., '.'>
I 1905 |, Vo. \6, p. 386,

figs. 5). Stub root pruning has been practiced by the author with a number

of different species of seedling forest trees during the last 2 years with very

good results. Illustrations are given showing the character of the root system

developed when thus pruned according to the Stringfellow method, and it is

thought this method of treatment may have application in forestry practice.

Root pruned trees {Rural Sew Yorker, 64 (1905), Vo. W18, p. 981, fig. t).

As the result of extensive experiments in planting stub pruned peach trees.

the author is convinced that the long roots usually left on trees at transplanting

Ore useless.

He does not prune hack to the extent recommended by Stringfellow and use

a crowbar in setting out the trees, because of the difficulty of packing the soil

firmly under the roots of the trees in such holes, lie thinks it Letter to leave

short stuhs ;it the sides of the roots, pruning them from the under side. A

hole is then dug just large enough to hold the roots without cramping and the

earth pounded and packed s-.li.lly around them. An illustration is given show-

ing the very satisfactory development of roots on trees thus pruned.

Note on increment of spruce in West Virginia and fire losses. It. E. Peb-

now (Forestry Quart., •>' (1905), No. ). pp. 8J/6 3J/8). On a property of 75,000

acres 3,000 acres are cut each year. A portion of the area was burned over

in the seventies and the new growth is about 25 years old.

From measurements of this growth the author shows that during the 25

years that would he necessary to cut over the whole area about 8 cords of wood

per acre would he produced on the first area cut. If lire could he kepi out of

the forest entirely it is estimated that after the whole tract had been lum-

bered over an annual harvest «.f 8,000 cords of wood, worth then probably

more than sioo. ion. could be secured for at least 25 years if not continuously,

on this basis it is believed that it would be financially profitable t.» provide for

Immediate lire protection.

Notes on the rate of growth of red cedar, red oak, and chestnut, II. S.

Graves (Forestry Quart., •>' (1905), \<>. ). /</'. •»'/•' 353). Tabulated data are

given showing the diameter and height of these trees .-it different ages.

A study of 23 red cedar trees at New Haven. ( 'oiin.. showed that a tree

growing in the open required •*'><> years to yield a post 6 ft. long and -4 in. iu

diameter at the top end; that a tree In year- old might yield - such posts;
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and that from a tree 50 years old 1 post 10 ft. long and 1 post G ft. long could

be obtained. The data for red oak showed an average diameter of 3.5 in. and

;i height of 3G ft. at 20 yens of age and a diameter of 10.4 in. and a height of

70 ft. ar 00 years of age.

In the ease of chestnut sprouts it was found that a pole 30 ft. long and in.

in diameter could be grown in the open in 30 years and in the forest in 40 years.

It is thought probable that in 50 years 100 to 150 trees per acre at least 13.7

in. in diameter at breast height could be produced. If 125 trees straight enough

for poles could he secured in 50 years a stumpage value in poles alone of .$125

would be attained. The tallies given show the rate of growth of chestnut

sprouts in New Haven. Conn., and at Milford, Pike Co., Pa.

On the rate of growth of birch in the mountain regions of Jamtland,

Sweden, C. Andersson (Skogsvardsfor, Tidskr., 3 (190.1), No. 11, pp. >,1l-',22).—

Determinations in 3 different districts at altitudes ranging from 000 to Too

in. showed that the average increase in diameter per year for birch was 1.45,

2.45. and 3.05 mm. Fuel wood of 15 to 20 cm. diameter will accordingly

require the following periods for full growth : 50 to 65, 60 to 80, and 100 to

140 years tor the different districts, respectively.

—

f. w. won,
Instructions for making forest maps and surveys, G. Pinchot (77. 8. Drpt.

Agr., Forest Serv. [Circ.], Oct. ~>. 1905, pp. 10).—Directions for the use of vari-

ous surveying and map-making instruments and of different colored pencils

and signs which are to be used in the Forestry Service to secure uniformity in

map work.

Report of the lecturer in forestry, E. J. Zavitz (Ann. Rpt. Ontario Agr. Col.

anil Expt. Farm, 31 ( 1905 ), pp. 222-227, figs. 6).—A general outline of the work

of the year, with a list of the various species of trees growing in the college

plantation and nursery.

Forest belts of western Kansas and Nebraska, R. S. Kellogg ( 77. 8. Dept.

Agr., Forest Serv. Bui. 66, pp. -'/.'/. pis. 6, map 1).—A study was made of the

forests of western Kansas and Nebraska and eastern Colorado, included between

the ninety-ninth and one hundred and fourth meridian, and the northern bound-

ary of Nebraska and southern boundary of Kansas and Colorado. This area

includes about 109,000 square miles. The physical conditions of the country

are first noted, followed by a discussion of the natural forest types of the

region.

In Kansas and Nebraska the natural forest growth is limited to the river

courses and a few upland areas of pine and cedar. The pine type is chiefly

prominent in northwestern Nebraska, while the valley type is the common forest

type of the river courses in Kansas and Nebraska. While the pine type is of

the greater economical importance, the valley or broadleaf type is of interest

to a much larger number of people. Most of the pine forests of value have

been cut away and destroyed.

A study was made of the reproduction of rock pine. In one instance, out of

a total of 1,509 seed Leathered from fallen cones, only 20 were good, and out

of 2,253 seed from green rones only 1 in 7 was good. The chief cause of the

defectiveness in these cases appeared to be in the failure of the seed to develop.

Tables are given showing the rate of growth of young rock pine in different

counties of Nebraska. Red cedar has been quite completely cut out, but where

such trees exist the reproduction is generally good and much larger than that

of pine. The principal enemies to tree production are stock, fires, and to some

extent the tip borer of pine.

The prevailing species of timber along the river courses are white elm, hack-

berry, red mulberry, green ash, box elder, cottonwood, and almond-leaf willow.

The number of these trees on various sample areas in different counties of
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Kansas are given, together with data as to their minimum and maximum diam

eters breast-high. The rate of growth of white elm, green ash, backberry, and

bur oaks in different localities is also shown in tabular form. On .".l sample

areas examined in western Kansas the reproduction of the valley type was
good in l n it instances. In fi more ii was fair, while in the remaining r.» it

w.-is very poor, due in ;i large measure to unrestricted grazing.

A genera] discussion is given of bow foresl extension Is broughl about, with

brief descriptive accounts of 28 species of trees found in western Kansas and
Nebraska.

Forest reserves in Idaho, <;. I'i.m ihh (I . fif. Dept. I'//.. Forest fieri'. Bui.

57, pp. 90, figs. 5, map t). This bulletin contains copies of the correspondence
and papers relating to the creation of foresl reserves in Idaho.

Forestry in Maryland, W. I >. Stebrett (Forestry and Irrig., II {1905), Vo.

I.', pp. 571 580, figs. 9). A discussion of the general forest conditions in the

Appalachian, Piedmont Plateau, and Coastal Plain regions of Maryland, and of

the progress of forestry in these same regions. Aboul two and one-half million

acres, or 40 per cent, of the total land area of the State is w Hand, bul less

than 1 per <-< ,nt of the wooded area is virgin forest. .Most of the second growth
forests are under 150 years of age The chief lumber tree is' yellow pine.

Report of the superintendent of forests, \Y. F. Fox i \. )'. State Forest, Fish

and Game Com. Ann. Rpt., 10 {1904), PP- '' •»'/• pis. t2).—A general review of

the work of the year 1904, relative to control of foresl tires, reforesting, lumber-

ing operations throughout the state, seed gathering, exhibit made at the St.

Louis Exposition, etc.

In the Adirondack forests 578,592,440 ft. Ii. M. of lumber were cut, and

31,516,450 shingles, and 52,659,692 laths made. In theCatskill forests 120,695,320

ft B. M. were cut. Five hundred bu. of white-pine cones were pecured during the

year, from which 500 lbs. Of clean seed were obtained, at ;in average COSt of 47.5

cts. per pound.

Belgian woodlands and their management, F. II. Osmond-Smith (Agr.

Students' Qaz., n. ser., II (1905), No. 5, pp. 155 16S). An account of the visit

of the Royal English Arboricultural Society to a large number of Belgian state

and private forests with notes on the forestry practices observed in different

localities of Belgium.

The forestry conditions and management of Bosnia and Herzegovina,
F. Dimitz i Vienna: Wilhelm Frick, 1905, pp. VIII-\-S89, map />. An account of

the history, cultural condition, climate, vegetation, people, and development of

the forests under Austrian supervision during the past 25 years of those prov-

inces where about 5,000,000 acres are devoted to forestry.

An account of the methods pursued in the systematic management of these

forests and of the results obtained is of especial interest to American foresters,

since forestry conditions .it the lime the work was begun are more or less com

parable with forestry in certain parts of the United States at the present time.

A list of the numerous publications consulted hy the author in the preparation

of this work is appended.

Report of the conservator of forests, Natal, T. R. Sim (Rpt. Conserr.

forests Natal, 1908 /. />i>. <H. maps 8). An account of the forestry service of

Natal and of the work done in the demarcation of forests, afforestation, estab-

lishment of nurseries, forest protection, revenues derived from state forests,

condition of the game preserves, and the preparation of land for a fruit orchard.

An outline is given of an experiment underway in the use of fertilizers for

black wattles, and of different quantities of seed sown broadcast in clumps and

at different distances apart An experiment was also made to see if chemicals

could be drawn into wattle timber hy natural suction which would render it
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durable and ant proof. A copper sulphate solution was used and 4 wattle trees

varying from 4 to <*,.r> in. in diameter and 4<) to 56 ft. high were cut off and the

cut ends placed in tubs of the solution, the trees being supported in a vertical

position. With 2 of the trees the bark was peeled off.

With both peeled and unpeeled trees the solution was rapidly taken up, sink-

ing in to a depth of 0.5 to 1 in. in the stem. The experiment is believed to be

too expensive to be of practical use. Nevertheless, poles from these trees have

been planted and the length of time they remain sound will be noted.

The wattle industry in 1903 amounted to 12,135 tons. Neither Acacia mollis-

sima nor A. dealbata was found a satisfactory source for paper pulp.

Forestry in Kiao-chou, Borgmann (Ztschr. Forst u. Jagdw., 37 (1905), No.

12, pp. 790-802).—General notes on the political and forestry conditions in this

German colony in China, with an account of the results obtained in planting

many species of broadleaf and evergreen trees. The only species of pine that

lias succeeded is Pinus thunbergii. The gingko tree (Gingko biloba) also grows

well. On the whole considerable progress lias been made along forestry lines

under rather unpromising conditions.

The effects of the great frosts on the forests of northern India, E. R.

Stevens and E. A. Couethope (Indian Forester. 31 (1905), Xo. 8, pp. 1/35-W).—
Notes on the effects of the abnormal frost, during January and February of

1905, on the Dun and Saharanpur forests, with lists of the trees and shrubs

most injured and of those apparently unaffected by the frosts.

Para rubber in Ceylon ( ilex/ Indian Bui., G (1905), No. 3, i>j>. 302-306).—

The results are given of observations on the growth of Para rubber in the

Royal Botanic Gardens of Ceylon with an account of the chemistry of Para

rubber, analyses being given of the fresh leaves and stalks, decayed fallen leaves

and stalks, and of the wood and branches. The data are quoted from a circular

of the Royal Botanic Gardens, Ceylon.

Results of the experimental tappings of Hevea brasiliensis, W. R. Tro'mp

de Hass (Agr. Bah straits and Fed. Malay- stairs. ', (1905), No. 8, pp. 285-292;

Teysmannia, ti; (1905), No. 3. /,/>. 182-190).—This article gives the results of

experiments carried on at the Economic Gardens at Tjikeumeuh during 1900-

1904.

In one experiment when the lengths of the incisions per square meter of

surface were 104, 320, and 740 cm., respectively, the corresponding- yields were

158, 384. and 407 gm. of rubber. It is thus seen that in the latter instance

when the length of the incision was more than doubled the increase was but

23 gm. of rubber per square meter of tapped surface.

In another experiment the wounds were opened on both the upper and lower

edges and the resulting rubber yield compared with that obtained when only the

lower edge was cut Where both edges were opened the average yield in one

test was 238 gm. per square meter of surface as compared with 143 gm. when
only the lower edge was opened.

Notwithstanding the fact, however, that more rubber can be obtained by

reopening both the upper and lower edges this increased yield does not cancel

the disadvantages of the incisions becoming so broad as to interfere with

proper healing. It is therefore suggested that if after the wounds have been

reopened 10 times they still yield much latex, it is advisable to continue the

tapping a little longer only on the lower edge of th% incisions instead of

working both edges.

As to the time of year when the trees should be tapped, the author states

that in wet years it does not matter when the Hevea trees are tapped. In

normal years the best times for tapping are generally at the beginning and end

of the wet seasons.
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DISEASES OF PLANTS.

Recent researches on the parasitism of fungi, II. MARSHALL WARD | Inn.

Hot., in i 1905), Vo. 7..'. /<//. / 54; <H,s. in Bot. Centbl., 98 i 1905), Vo. 16, p. \19). -

This is .-in address delivered by the author before the British Association for

the Advancement of Science, in which he reviews the literature relating to

parasitism of fungi, paying particular attention to the parasitism of cereal

rusts.

The author in concluding his paper rejects the mycoplasm hypothesis of

Eriksson, and states thai inasmuch as uredospores can be found almosl con

tinuously the year round, and thai they may develop on tufts of grass here

and there during the winter and retain their germinating power for at least

2 or ."'. months and perhaps longer, and, further, thai specialized forms can

occasionally infest races of wheal which normally prove immune, there is qo

necessity for explaining parasitism by any mycoplasm theory.

He lias been unable to find any trace of mycoplasm, and from the present

facts regards the revision of the hypothesis as accessary. He predicts thai if

infesting spores are soughl for bj means of serial sections they will ultimately

be found.

A bibliography of mere than 200 papers relating to parasitism of fungi is

appended to the address.

Some recent observations on plant diseases, P. Rjppert (Fuhling'8 handle.

Ztg., ',) (1905), Vos. I), pp. \81 \81 ; 15, pp. 513 516).—A summary is given of

the present status of knowledge regarding a number of diseases of economic
plants, and means are suggested for their control.

Among the diseases described are the blackleg of potatoes due to Bacillus

phytophtkorus, rusts of cereals and grasses caused by different species of Puo
• inia, cereal smuts, blights of cereals due to Helminthosporium gramineum and

//. lacs, and the gummosis and canker of fruit trees. For the prevention of

cereal smuts the author rec mends the formalin treatment of the seed.

On endophytic adaptation shown by Erysiphe graminis under cultural

conditions, E3. S. Salmon i Ann. Bot., I!) (1905), Vo. 75, /</'• /// //'»'> In other

papers (see below) the author has pointed oul the fad th.it certain species of

Erysiphe under cultural conditions are able to infest their host plants when
their COnidia or asCOSpores are placed on the cells of the internal Tissues exposed

by wounds, etc.

In the present paper an abstract is presented of a longer report, giving the

results ( >f experiments carried on with the conidial stage of /:. graminis, a strict

ectoparasite under normal conditions. The author shows thai this mildew is

not so highly specialized as an ectoparasite ;is t.. he restricted for its food supply
to the cells of the epidermis, hut is capable of adaptation to conditions closely

resembling those obtaining in endophytism.

This suggests the possibility that under some circumstances the mycelium of

species of 1 -]y\ siph.-iee.-e ni;iy penetrate into the internal tissues of their host

plants exposed through wounds caused by the attacks of animals or by physical

agency. It is pointed out. however, that the entry of the byphse mighl probably

he prevented to ;i considerable extent by the drying up of the superficial layers

of cells or by the healing processes which take place with greal rapidity in the

leaves.

Further cultural experiments with " biologic forms " of the Erysiphaceae,

E. s. Salmon (Ann. Bot., /'>
i 1905), Vo. 7.;. pp. I !'» i )s .- abs. ;,, Bot. Centbl.. 98

(1905), No, iu. t>i>. U s - //•'"•— in the present paper experiments are described
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in which inoculations were made of various species and races of grass with

Erysiphe graniinis.

The leaves were injured and thereby rendered susceptible to the attacks of

conidia and ascospores. The injuries were inflicted by bruising the leaves,

pressing them under weights, the action of narcotics, heat, etc.. and it is pointed

out that injuries similar to these artificially produced in the experiments are

constantly inflicted on plants in nature by animals, frost, wind. hail. etc. In the

experiments with barley leaves they were rendered susceptible by the agricul-

tural practice of rolling the crop.

As an explanation of the susceptibility of injured leaves, the author assumes

that in consequence of the vitality of the leaf cells being affected the pro-

tection normally afforded by enzyms or similar substances ceases.

The results obtained in these experiments show that "susceptibility can be

induced not only by various kinds of mechanical injury, but also by such inter-

ference with the normal functions of the cell as follows the application of anes-

thetics and heat. The conidia of the Grst generation produced on leaves of a

strange host plant previously subjected to the action of* alcohol, ether, or heat

retain the power of infecting their original host, and do not acquire the power

of infecting normal leaves of their temporary host.*'

The vegetative life of some Uredineae, J. Ertkssox (Ann. lint., 19 (1005),

No. 73, i>i>. 55-59; aos. in Bot. Cental., 98 (1905), No. Vi. p. ',15).—The author

presents in a paper read before the British Association some additional evidence

to substantiate his mycoplasm theory regarding rust infection.

Report of the botanist and geologist, W. Lochhead (Ann. Rpt. Ontario

Agr. Col. <m<l Expt. Farm. .>'/ (1905), i>}>. %3-58, figs. 2).—A review is given of

the progress in this department during the author's occupancy as professor of

botany and geology, after which an account is given of some spraying experi-

ments with grapes for the protection of the vines against grape rot and experi-

ments for the destruction of the San Jose scale.

The season was unsatisfactory for spraying experiments, as there was but

little disease present in any of the vineyards, and the experiments will be re-

peated. In the spraying experiments for the protection against the San Jose

scale a number of mixtures were tested, but none of them proved as effective as

the lime-sulphur washes in common use. A brief account is given of potato

spraying in which Bordeaux mixture and Paris green were compared with a

number of other combined insecticides and fungicides, and the best results were

obtained where the Paris green-Bordeaux mixture was applied.

Notes are given on a number of fungus diseases which have been given some
attention during the past season, and the report concludes with a discussion of

the injurious action of Bordeaux mixture in apple orchards. An instance of

possible injury to the foliage and fruit is cited, and experiment station and other

literature is ([noted to show the possibility of injury from the improper use of

Bordeaux mixture, bid the author concludes from his observations that it is prob-

able that the leaf spot was caused by the scorching of the leaves by the hot sun

shining through the moistened surfaces of the leaves. He does not consider it

demonstrated that the injury was due f ( > the spraying with Bordeaux mixture.

Treatment of grain for smut, ('. A. Zavitz (Ann. Rpt. Ontario Agr. To/, and
Expt. Farm. 31{ 1905), }>i>. 182-185) .—The results of treating 2 varieties of oats

and 2 of winter wheat with solutions of formalin, copper sulphate, potassium

sulphid, etc., for the prevention of smut are described. It is shown that from
the untreated seed an average of about per cent of the smut occurred in the

case of winter wheat and 4 per cent in the case of oats, while the crop produced
from the seed which had been treated with formalin was entirely free from
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siniii and the percentage presenl in the plats the seed Cor which had received

other treatments was greatly reduced.

A brief account is given of \ xperimenl to tesl the claims thai naptha
powder mixed with wheal or oats will prevent the rusl of those grains. The
results of the investigation showed thai the application of the chemical bad no

effecl whatever In reducing the amounl of rust.

Rust in oats, A. II. Co< kayne | Vetc Zeal. Dept. Igr., Div. Biol, and Hort. Bui.

.;. i>i>. D. ///-v. 2). A general account is given of cereal rusts, after which note-

are presented <>u the Injury caused by those attacking oats, Puccinia coronata

and /'. graminis avena being of the greatesl economical importance.

Numerous spraying experiments were carried out with copper sulphate, '•••mi

celeste, ammoniacal copper carbonate, Bordeaux mixture, iron chlorid, iron -ni

phate, and potassium bichromate. The attacks of rusl .-ire soinev* li.it diminished

by the use of Bordeaux mixture, eau celeste, and potassium bichromate, hut the

expense and method of treatmenl render it impracticable.

From the present knowledge of the subjeel the author st.-ites thai Bpraying is

of no practical use. and thai the production of rust proof varieties offers the

most promising method of combating cereal rusts, in order to reduce the ten

dency to disease the author recommends care in the use of manures, particu

larly those containing a high amount of nitrogen, careful drainage, the removal
of all weeds ;ind wild plants which .ire liable to be host plants for the rusts.

early sowing, and where a crop is badly infested, the burning of the straw.

Bordeaux mixture for the potato blight, (
'. A. Z.wriz < \un. Rpt. Ontario

Agr. Col. 'mil Easpt. Farm, SI {1905), />. 199).—An account is given of spraying
experiments with Bordeaux mixture for the control of the potato blight, in

which the investigations have been carried on for a number of years. The past

year .". sprayings were given, and the average results show that there was less

rot on the potatoes on which Bordeaux mixture and Paris green were used than

on those where Paris green alone w;is applied. The :; applications of Bordeaux
mixture did not seem sufficient to prevent all the rot. and it is probable that 5

or <"> applications should he made.

The prevention of potato rot, F. Pabisot (Jour. Agr. Prat, u. ser., 9 ( 1905 ),

No. 26, ii/i. 821, 822).—After describing the potato rot and its effecl upon the

crop, the author gives suggestions for its control.

Among the fungicides recommended he prefers the Burgundy mixture, which
consists of copper sulphate 2 kg., sodium carbonate i,500 gin., and water to make
100 liters. This should he thoroughly sprayed over the plants, using from 1U to

L5 hectoliters per hectare. This fungicide is recommended on account of its

greal adhesiveness. When properly made a gelatinous precipitate is formed,

and to gel this in the besl condition the mixture should he made cold. The color

of the solution should he a clear blue. A greenish coloration is an indication of

improper mixing.

Treatment for potato scab, (
'. A. Zavitz (Ann. Rpt. Ontario Agr. Col. and

Expt. Farm, •»'/ (1905), m>- 200, 201). The author describes the treatment of

seed potatoes with corrosive sublimate solution for the prevention of scab, and
although in general the crop showed hut a relatively small amount of scab, the

results <>f the experiments indicate that the treatment will he :i successful one

Where a SCabby crop is to he expected.

The white rust of tobacco and the mosaic disease, <;. Delacroix (Compt.
Rend. Acad. 8ci. [Paris], (40(1905), Vo. /". />/'• 678-680). -In 1894 the author
in conjunction with E. Prillieux described a disease of tobacco that has since

been considered as identical with the saic disease (E. s. R., :.. p. 1010). At
that time it was claimed to he of bacterial origin, hut the author now believes
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that if was no1 the true mosaic disease but was one commonly referred to by

growers as white rust It is claimed that other investigators have not dis-

tinguished between these two diseases, and hence the confusion regarding the

results of experiments.

The writer believes that the white rust is of bacterial origin, while the cause

of the mosaic disease is still in dispute. The malformation and atrophy of the

leaves that characterize severe cases of mosaic disease are rarely met with in

France, the predominating characters being a uniform mottling of the younger

leaves into different shades of green. A similar coloring is noticed on plants

attacked by the white rust, except the areas are not so numerous and are more

definitely limited. In addition the rust spots are rarely observed on the young

leaves, but usually upon the older ones.

In the true mosaic disease the discoloration spreads over the blade of the leaf

until it becomes of a uniform yellowish green color, the leaf finally drying up.

In the white rust the spots are limited by a brownish margin, which becomes

suberized, checking further spread. At the same time the center of the spot

becomes pale, more or less blanched, and dried. The organism has been isolated

and studied, its principal characters being described.

The spot disease of Iwanowski (E. S. R., 6, p. 2.">4). the spotting of tobacco

leaves reported by Sturgis (E. S. R.. 11, p. Too), and the mosaic disease of a

number of authors are all believed to be different from the true mosaic disease

and identical with the white rust. The organism is believed to be undescribed,

and the name Bacillus maculicola is given it.

A bacterial disease of cabbages, cauliflower, etc., G. Delacroix (Compt.

Rend. Acad. Sci. [Paris], 140 (1905), No. 20, i>i>. 1356-1358) .—The author states

that during the summer of 1904 numerous specimens of cabbage, cauliflower,

Brussels sprouts, etc.. were received which showed unusual coloration and
lesions on the petioles of the leaves and the bases of the stems.

In a number of cases the disease appeared to have been arrested by the

formation of a cork layer about the affected spots, and in such cases lateral

buds developed but never attained marketable size. The disease seemed to be

most troublesome on soils that had a high nitrogen content, and it is believed

that this predisposed the plants to attack.

From the diseased material the author isolated an organism, to which he has

given the name Bacillus brdssiewvorus n. sp. Cultures were made of the organ-

ism, and inoculation experiments showed that it was possible to produce the

disease in a number of vegetables related to the cabbage. Infection experi-

ments with filtered juice of the plants made at the same time produced lesions,

but did not develop the typical form of the disease.

This organism is believed to be different from that causing bla'ck rot of

cruciferous plants or the bacterial disease recently described in Canada,
Bacillus oleracew (E. S. R., 16, p. 480).

A fungus of the roots of the grapevine, L. Mangin and P. Viala (Compt.
Rend. Acad. Sei. [Paris], 140 (1905), No. 22, pp. 1477-1479

)

.—The authors

describe Stearophora radicicola, a fungus which was observed by them during

their studies on phthiriosis of the vine.

This fungus seems to attack the roots of dead or dying vines where they have
been attacked by phylloxera, nematodes, etc.. and the fungus quickly completes

the destruction. The presence of the fungus in living tissues seemed to indi-

cate that it also played a parasitic role, but the authors are not yet prepared to

definitely determine this question. The fungus is technically described.

Combined treatment for the prevention of downy and powdery mildew,
J. Mosse (Rev. 1/7.. 23 [l'.iurn. No. 600, pp. 6o8-(?62 ).—Fov the prevention of
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these diseases by the use of a single fungicide the author recommends an alka-

line polysulphid added t«> a verdigris solution.

Mildew and gray rot < /.'< v. I it., ."/ i 1905 I, So. 608, pp. 15, 16, pi. I. fig. 1).—
A description is given of the attack of Peronospora viticola on ili«' leaves and

emit of the grape. Upon the leaves it is called downj mildew and upon the

fruil it is designated usually as graj rot. Spraying with fungicides containing

some form of sulphur is recommended for the prevention of the dis<

Treatment of black rot, L. Bebgeyre {Prog. Ygr. ct Vit. {Ed. VEst), 16

{1905), So. 13, pp. '>' s .' 684). The efficiencj of copper fungicides when properly

applied is shown, and the author comments «>n the effecl of humidity and a high

temi>erature on ihe rapid spread of the disease.

1 Bually l sprayings will be found sufficient, the firsl of which should be

applied as the buds are swelling, tin- second 20 to ::<» days later, the third a1 the

beginning «»!' flowering, and the fourth after an interval of -<> to 30 days. The
first and third of these applical ions are said t.» he the most important, and the

necessity for the second and fourth will depend on the humidity of the

atmosphere.

Black rot in Marmande, A. Gi v {Prog. Agr. et I it. {Ed. VEst), 16 {1905),

So. 26, pp. 772 7?'/ 1. An accounl is given of the tirsi and second periods of

black rol invasion during 1905.

The flrsl appearance of the fungus was noted the latter pari of April, ;i few

spots showing here and there on the leaves, and the oexl invasion was observed

between May 27 and 29. The atmospheric conditions during this period are

described. Where sprayings were made before May •", the treatmenl was effi-

eienl in reducing the severity of subsequent attacks. This date corresponds i<>

a period of low- temperature preceding a rather heavy rain. Applications of

fungicides after tin' fain when the temperature was rising rapidly were much
less efficient.

A remedy for the prevention of coulure, A. Beenet i Prog. Agr. < l I it. i Ed.

VEst), 26 {1905), No. •!'>. />. 252). For the prevention of this disease, which is

probably of physiological origin, the author suggests the spraying of the Nines

some days before flowering with a solution containing :. kg. of iron sulphate to ;i

hectoliter of water. This solution cheeks to son xteni the growth, which

becomes vigorous again after the advenl of warm weather, and the now growth
shows no trace either of chlorosis or of coulure.

Bud rot of cocoanut palm {Agr. News [Barbados'], ) {1905), \ '<>. 90, p.

299).—A description of ihis disease was previously given by 1". S. Earle (E. S.

R., 11. p. ssi ). and sin<-o i li.it time it has been reported .-is occurring in Central

America and throughout most of the countries surrounding the Caribbean Sea.

In some places it has become epidemic and lias destroyed many plants.

Experiments carried on al the Public Gardens of Jamaica seem to indicate

thai spraying with Bordeaux mixture is beneficial when the applications are

made before the disease has progressed too far. This, beneficial use of Bor-

deaux mixture indic-ites thai the disease is not as deeply seated as has been

previously believed. On account of the seriousness of this disease, energetic

and concerted action is needed to keep it in check.

A fungus on Para rubber leaves, II. \. Kim.iy {Agr. Unl. Straits "/"/ Fed.

Malay States, ) l 1905), \<>. 7. pp. .'7 / . 872). A brief accoubl isgiven of attacks

of :i species of Cercospora on the leaves of Para rubber plants.

The fungus causes the occurrence of pale blotches upon the leaves and when
placed under conditions favorable to the growth of the parasite frequently

destroys the leaves outright Excepl in the case of the s IlingS, the disease

does not seem to do much harm, hut it checks the growth of young plants and
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if neglected would probably prove serious in the nurseries. The treatment of

the plants with Bordeaux mixture and the removal of the dead leaves are

recommended.

The effect of different soils on the development of the carnation rust, J. L.

Sheldon (Bot. an:.. \0 (1905), No. 3, pp. 225-229).—The author reports the

results of investigations to determine the effect of different kinds of soil on

the development of the carnation rust. Previous inoculations of asparagus,

onion. Dianthus, and Gypsophila with asparagus and carnation rusts seemed

to indicate that the conditions which were favorable for the development of

the host were also favorable for the development of the rust.

In the experiments reported upon a considerable number of inoculations were

made on asparagus and Dianthus. in which plants of different ages were used

and kept in the greenhouse under control from other infection. The results

show that the plants that were making a vigorous growth were more sus-

ceptible to artificial infection than those that were making no apparent growth.

Some carnations which were inoculated 5 or 6 times at intervals of 20 days

did not show any trace of disease. These plants had grown very slowly, were

slender, and produced only 1 or 2 small blossoms.

The varying susceptibility of varieties of carnations to rust is commented

upon, and the author notes the difference in the period of incubation of the

rust on the green and glaucous-leaved species which were inoculated at the

same time.

A lack of susceptibility to inoculation is reported for seedling onions inocu-

lated with the asparagus rust. These inoculations were made as soon as the

seedlings appeared above ground and were repeated at frequent intervals

until the seedlings were two months old. After this time almost every inocu-

lation was successful.

The author attributes the failure on the part of other investigators to a lack

of susceptibility of the host at the time the inoculation was made, and not to a

failure of the spores to germinate or to the way the inoculation was made.

As a means of testing the effect of different soils on the period of incubation

of the rust, a green-leaved pink which was known to be susceptible to carnation

rust was selected. Rooted cuttings were planted in 5 different kinds of soil,

ranging from almost pure sand to soils containing little sand, being made up

mainly id" organic matter and clay. The plants were arranged in series, and of

170 plants inoculated only o failed to show rust pustules in 16 to 21 days, the

majority showing in IT to 19 days.

The author summarizes the results of his investigation, the details of which

are to be published later, stating that the intensity of color in the plants was
directly proportional to the amount of clay in the different soils. The growth

of the host was directly proportional to the amount of organic matter, nitrogen,

and silt in the different soils. The period of incubation of the carnation rust,

while not uniform in every instance, was in general inversely proportional to

the amount of organic matter, nitrogen, and silt in the different soils, and to

the growth of the host: it was directly proportional to the amount of gravel

and sand in the different soils. Those soils that were found favorable for the

development of the host plant also favored the development of the rust, namely,

those containing the most organic matter combined with silt and clay and a

small amount of sand—soils which had a high-water retentivity and which

were rich in nitrogen.

A new parasite of oxalis, L. Tbabut {Bui. Apr. Ahjrrle ci Tunisie, 11

(1905), No. 8, pp. 1GS, 169).—According to the "author a number of species of

ornamental oxalis were observed parasitized by the broom rape (Phelipcea
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muteli). in addition to occurring on oxalis, this Bame plant occurs as a para-

site in Algeria-upon the tomato, often causing considerable loss.

Investigations on the comparative adherence of fungicides, E. Chi \ki>

and F. Pobchet (Compt. Bend. Acad, 8ci. [Paris], 140 (1905), No. 10, pp.

1S54-1356) .—On account of the ease with which it is prepared, ii is said thai

in many regions ;i l per cenl solution of neutral acetate of copper is extensively

substituted for tlic ordinary fungicides, Buch as Bordeaux mixture, etc. The
acetate of copper is easily soluble in water, does not appear unsightly on the

foliage, and its efficiency is believed to i><' equal to fungicides containing lime

Or soda.

in order to test the subject the authors made a study of the relative adhe-

sive properties of this mixture, comparing it with Bordeaux mixture and

Burgundy mixture. Bight applications were made to vines under identical

conditions and on the same dates, and the amount of copper adhering to the

foliage was determined. The relative amounts of copper adhering t«i the

foliage are shown. When the strength of the different solutions is compared,

the amount of copper adhering to the leaves sprayed with the neutral copper

acetate solution was the greatest.

A study of sulphur fungicides, J. B. Martin {Prog. Agr. et 1/7. (Ed. I'Est),

26 (1905), No. 25, pp. 736 742).—On account of the desirability of a combined

fungicide for use against both the downy and powdery mildew of the grape,

many investigators have recommended the addition of sulphur in some of its

tonus to Bordeaux mixture and thus treat for both diseases ;it one spraying.

The author cautions against this practice, and cites a number of investigations

which seem to throw doubt on the efficiency of such treatments. In general he

claims that separate treatments will give the best results against both diseases.

ECONOMIC ZOOLOGY—ENTOMOLOGY.

Report of the entomologist, II. Teyon (Queensland Dept. Agr. Rpt. 1904—5.

]>}). 125-184)'—

^

s usual, in the author's reports, notes are given on a large

Dumber of insect and fungus pests which have attracted attention during the

year. Among the more important species mention may be made of Tephritis

tryoni, bollworm, sweet-potato weevil, cattle tick, and horse botfly. Brief

notes are also given on apiculture, insectivorous birds, and fungus diseases.

Insects injurious to corn, A. R. Koiii.ik (Iowa \<ir., 6 (1905), Vo. '>. pp.

S2-S6).—The numerous insects which attack this crop are grouped according

as they affect the seed after planting, the roots, and the stalk and leaves. In

this discussion particular attention is given to seed-corn maggot, wireworms.

northern corn-root worm, corn-root louse, hill bugs, Chinch hug. army worm, and

bollworm.

Report on miscellaneous cotton insects in Texas, B. I). Sanderson (U. 8.

Dept. Agr., Bur. Ent. Bid. 57, m>- S3, pi. /, figs. S3).—The present account of

the less important insects which attack cotton in Texas is supplementary to

investigations conducted hy the Bureau of Entomology on the cotton-holl weevil

and bollworm.
Tlie prevalence of these species is briefly descrihed. and the various insects

discussed are arranged largely according to the nature of their attack or the

part of the plant affected. Thus the classification includes leaf-eating cater-

pillars, insects affecting the stalks, and insects affecting the fruit Notes are

given on the habits, life history, and means of combating a large Dumber of

species, including cutworms. May hectics, locusts, beet army worms, stalk

horers. snowy tree cricket, plant bugs, and sharpshooters.

27588—Xo. 9—06 5
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Coffee-leaf miner and other coffee pests, M. T. Cook and W. T. Horne

(Estac. Cent. Agron. Cuba Bui. 3, pp. 22, pis. 5, fig. 1).—A brief historical state-

ment is made regarding coffee cultivation in Cuba.

At present Cuba does not produce enough coffee for home consumption. In

order to increase the acreage of coffee it is desirable to have information avail-

able for coffee growers on the most important insects of this plant. The coffee-

leaf miner causes a loss of about 20 per cent of the coffee crops in Porto Rico,

Brazil, and Cuba. The injuries produced by the pest consist in large irregular

red spots on the leaves. The insert was reared under artificial conditions in

the laboratory for the purpose of studying its habits and testing remedies for its

control. The larva of the coffee-leaf miner appears to feed upon the 2 upper

layers of mesophyll cells beneath the epidermis.

A number of parasites of the pest are known. One artificial treatment

against the coffee-leaf miner consists in picking and destroying the leaves. This

is a tedious method, however, and injures the plants. Since the larvae are

inside of the leaves it is impossible to reach them immediately by insecticides.

The pupa?, however, are on the outside of the leaves, and may be destroyed by

the use of kerosene emulsion containing one part each of kerosene and soap per

8 parts water. Good results are obtained from the use of this remedy both in

the laboratory and field.

The insect produces numerous broods and this necessitates frequent spraying.

It is recommended that the application of kerosene emulsion be made regularly

twice a week, beginning (3 or 8 weeks before the close of the rainy season and

continuing until the commencement of the dry season. Biological and economic

notes are also given on the hemisphere scale and other scale insects, mealy bugs,

boring insects, case borer, nematode worms, leaf spot, Hemileia vastatrix, titil-

bum flavidum, etc.

Treatment for the potato beetle, C. A. Zavitz (Ann. Rpt. Ontario Agr. Col.

and Expt. Farm, 31 (1905), pp. 199, 200).—For the past 10 years a comparative

experiment has been in progress for the purpose of determining the relative

value of potato-bug finish, Paris green mixed with plaster and water, and bug

death dry and in water.

The Paris green has been used at the rate of 1 lb. in 96 gal. of water per

acre or 1 lb. in 38 lbs. of plaster, while potato-bug finish was used at the rate

of 20 lbs. per acre, and bug death at the rate of 32 lbs. The yield of potatoes

sprayed with bug death appeared to be somewhat higher than was obtained

when other insecticides were used. The cost of Paris green application per

acre, however, was GO cts., while that of bug death was $0.72.

Apple maggot, F. W. Card and M. A. Blake (Rhode Island Sta. Rpt. 1905,

pp. 197, 198).—A number of apple maggot pupa? were placed in the soil in

frames and the soil was cultivated from 7 to 10 days to a depth of 2 to 3 in.

Other pupa? were placed in similar frames in which the soil was not cultivated.

For some reason none of the pupa? emerged.

Winter apples from orchards in which hogs were allowed to run were com-

paratively free from maggots, and the results indicate that pasturing the

orchard will destroy enough of the maggots for practical purposes. Fall pip-

pins and winter apples were almost wholly free from injury, while in a tilled

orchard early varieties of apples were badly injured.

Spraying for San Jose scale, II. E. Hodgkiss, F. A. Sirrixe, and E. L. Baker
{New York State Sta. But. 273, pp. .'i73-500, pis. J/).—In this series of experi-

ments 5 orchards were selected in Geneva and Northville containing 596 apple,

plum, and peach trees.

Applications with lime-sulphur-salt were made between November 11 and

December 1. For purposes of comparison various formulas were used including
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a boiled lime-sulphur-salt wash, self-boiled lime-sulphtir-salt wash, lime-sulphur

wash, lime-sulphur-caustic-soda boiled and self-boiled. The effect on peach-

leaf curl was quite striking, only u per cenl of the leaves being affected on

the treated trees, while <>n the checks 85 per cenl showed leaf curl. Some of the

trees were quite severely injured l.y self-boiled lime sulphur salt \v:ish. hut this

injury w;is more than offset hy the Increased growth of the trees during summer.
Lime-sulphur-caustic-soda wash gave quite satisfactory results. In one

orchard aboul 10 per cent of the peach buds were injured by the treatment.

The Insecticidal value of .-ill lime sulphur preparations was uniformly good

and the injuries caused to trees were in all cases offset by increased vigor

and fruit fulness, it is concluded thai spraying in the fall with lime-sulphur

washes is net attended with any danger.

Various kerosene-lime mixtures were used containing kerosene in quantities

Varying from l<» to 40 per cent, and lime in quantities varying from 20 to 80

Ihs. in oil mil. of water. Considerable difference was noticed in tin- different

kinds of limoid and hydrate of lime which were used. The kerosene limoid

mixture containing 1<». 20, or 40 per cenl of oil injured trees in all eases to

some extent, and even the trees which received the highest percentage of "il

were 1 well covered with young scales when examined during the next season.

The kerosene-limoid mixture appeared to have no effect upon peach-leaf curl.

None of the mixtures of kerosene and limoid appeared to he uniformly effect-

ive upon the scale. This was attributed t<> the instability of the emulsion.

On account of the variable results this insecticide appears unsatisfactory, hut

further experiments will he made. The technical methods for determining the

.'mount and condition of the kerosene in the mixture are described. Applica-

tions with scalecide were made on April I'd to apple, peach, pear, and quince

trees on which the buds were just swelling. The amount of oil valued from
.". to 15 per cent.

In another test an application was made on June 20 in which the amount of

oil varied from :; to 11 per cent. Trees sprayed in the dormant season appeared

io he free from living scales when examined during July and August. When IT,

per cent of oil was used the trees were quite severely checked, hut applications

Containing from 5 to 10 per cent of oil appeared to destroy from so to 95 per

cent of the scales.

Testing spray mixtures for San Jose scale, V. II. IIai.i. i:i \i.. < Sew York

titate 8ta. Hid. 273, popular ed., i>i>. 7. fig. 1).—A popular summary of the above

bulletin.

Some important scale insects, II. T. Febnald (Agr. of Muss.. 1908, pp. \25-

.'/•H. pi. I. /!</*. ')).—A brief descriptive and economic account is given of San .lose

scale, oyster-shell bark-louse, scurfy scale, and certain species of Lecanium.

The biology of Ceratitis capitata, A. Hempel (Bol. Agr. [Sao Paulo], <i ser.,

1!)<>~>, No. 8, pp. 352-35 / )
.—The life history and economic importance of this pest

are briefly discussed with notes on means of combating it.

An insect of the family Poduridae on grapevines, II. F.us (Chron. Agr.

Yaiid. is (1905), No. i~>. p. 352).- 8mynthuru8 luteus was found in large num-
bers attacking the leaves of grapevines in the vicinity of Valais. Brief notes

are given on the anatomy of the insect. It was found a comparatively easy

matter to eradicate this pest hy spraying with a mixture of soap and tobacco

decoction.

Stick or leaf insects, \Y. W. Fboggatt (Agr. da:. Y. 8. Wales, Hi < 1905), No.

n. pp. .i/."; 520, pi. I. /iiis. .»'».- Some of the more interesting points connected

with the lite history of these insects are discussed hy the author.

Particular attention is given t<> Podacanthus wilkinsoni, which attacks all

species of eucalyptus. This species inhabits a wide strip of forest land about
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50 miles in length and causes such serious depredations that it lias acquired

the name of ringbarker. This name is due to the fact that trees are so badly

injured as to be suspected of dying of ringbarking. The habits of Extatosoma

tiaratum are also discussed.

The Gryllidse and wingless Locustidae, W. W. Froggatt (Agr. Gaz. N. 8.

Wales, 16 (1905), No. 5, pp. 4.77-481, pi. 1).—The biology and habits of these

2 families of insects are briefly outlined and special notes are given on Austra-

lian cricket, mole cricket, and a number of locusts of economic importance.

The Black Hills beetle, with further notes on its distribution, life history,

and methods of control, A. I). Hopkins (V. 8. Dept. Agr., Bur. JJnt. Bui. 56,

])]>. 24, pis. 2, figs. 6).—Notes are given on the literature relating to Dendroeto-

7iiix ponderosw. This pest was studied in Pikes Peak forest reserve and was

found not to occur so abundantly as had been supposed. It is, however, the

most destructive pest of pine timber in that region.

The insect is described and notes are given on the galleries produced by it

in infested trees and on its life history. The beetle apparently withstands

great extremes of drought and cold. Trees struck by lightning or injured by

storms or fire are most frequently attacked. The natural enemies of this pest

appear to have little influence in controlling it. The only practical method

suggested for the control of this pest is to cut all infested trees between the

middle of October and the 1st of May.

Gall gnats injurious to osiers and willows, R. S. Macdougall (Jour. Bd.

Agr. [London], 12 (1005), No. 8, pp. 499-503, figs. 5).—The feeding habits of

the larvae of this group of willow pests vary considerably, but all known species

are found in characteristic galls on twigs, flower buds, or leaves.

Detailed descriptive notes are given on Cecidomyia saliciperda, C. salicis,

C. rosaria, C. terminalis, C. heterohia, and C. marginem-torquens. In general

the only effective remedy consists in removing and burning the galls before the

occupants escape.

A treatise on the acarina, or mites, N. Banks (Proc. U. 8. Nat. Mus., 28

(1905), pp. 1-114, figs. 201).—The internal and external anatomy of mites is

discussed with special reference to those features which may be used in a

scientific system of classification. Tables are presented to assist in the identi-

fication of the superfamilies, families, genera, and species of this group of

animals. The more important species are discussed in some detail with brief

reference to their economic significance.

The mosquito blight of tea, II. H. Mann (Indian Tea Assoc. [Pamphlet] 1,

1905, pp. 19, pi. 1).—It has been shown that on isolated fields of tea this pest

may be practically exterminated in one season by pruning and spraying with

kerosene emulsion. The cost of this treatment is not excessive.

A number of experiments were carried out to test the value of hand picking

the insects through the agency of boys. In this work it was found necessary

to assign one boy to each 5 acres of tea. The kerosene emulsion used in the

author's experiments was made up of 1 to 2 lbs. of soft soap and 2 gals, of low-

grade kerosene per 50 gal. of water, and was applied at the rate of 150 gal.

per acre.

Preliminary experiments in dipping nursery stock, F. W. Faurot (Mis-

souri Fruit 8ta. Bui. 14, .pp. 7).—In the spring of 1904 some dipping experi-

ments were undertaken with nursery stock.

Two lots of trees were divided into ."> bunches each and one of these lots was
treated with lime-sulphur-salt in full strength, one-half strength, and one-fourth'

strength, while the other lot was dipped in formalin for one-half hour, 1 hour,

and 1+ hours, respectively. The formalin solution was made at the rate of 1 pt

to 30 gal. of water, and the full strength lime-sulphur-salt wash, according to
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the formula 15-15-15-50. Of 1 1 1
«

- <; bunches of trees in the two lots in the order

just mentioned, the following cumbers lived after setting oul 22, 22, and 24 in

the lime-sulphur-salt test; 24, 25, and •_'•". In the formalin test, as compared

with 21, 23, :iikI 25, respectively, of untreated trees.

During the next spring another test was made in which 25 plants each of

apple, peach, and blackberry were dipped in full strength lime-sulphur-salt

solution and 25 each of the same varieties fumigated with hydrocyanic-acid gas

(1 oz. to 100 en. ft. i Cor l.") minutes, or tins nursery stock. 25 apple trees, lil

peach trees, ;iik1 -[ blackberry bushes treated with lime-sulphur-salt lived,

while of those fumigated 24 apple trees, 25 peach trees, and none of the black-

berries lived .-is compared with 25, 24, and 25, respectively, <>r untreated speci-

mens. The lime-sulphur-salt is considered as possessing several advantages

over other kinds of treatment
Michigan laws for the protection of orchards and vineyards (Lansing:

Wynkoop, Hallenoeck, Crawford Co., 1905, pp. ll).—A copy is giveo of the law

recently passed in Michigan to prevent importation and spread of dangerous
insets and fungus pests. The law provides Tor the appointment of an inspector

Of orchards and deputies, regulates the matter of nursery licenses within the

State, and prescribes penalties for the violation of the law and its regulations.

Spraying* mixtures and machinery. When and how to spray, F. L. Ste-

vk.ns and R. S. Wogltjm (North Carolina stu. Bui. 198, pp. 83, figs. 8; Sup.,

folio).—The common insect and fungus diseases attacking fruits, garden vege-

tables, nursery stock, and field crops are mentioned with brief suggestions

regarding methods of treating them. Notes are also given on the preparation

of insecticides and fungicides, together with directions for the use of spraying

apparatus and statements of the benefits obtained from spraying.

Fumigation with hydrocyanic-acid gas (Jour. Bd. Agr. [London], Li (1905),

"No. 8, pp. 496-498).—The value of this remedy, as determined by experiments in

various countries, is briefly outlined and practical notes are given regarding the

Strength of the gas to he used, the time of exposure, and other matters con-

nected with successful fumigation.

Paris green, R. IIarcourt (.1//;/. Rpt. Ontario Apr. Col. and E.rpt. Farm, 31

(1905), pp. 66-68).—A study was made of the chemical composition of Paris

green, and results of the analysis of several samples are presented.

From this chemical work it appears that the soluble arsenious acid in ordi-

nary Paris green in Ontario market ranges from 2.11 to 4.35 per cent. The
samples are not quite chemically pure, and small amounts of sand and sodium

Bulphate appear to he present in all cases. On the whole, however, the quality

of Paris green in Ontario appears to he satisfactory. Between 1<h> and 120 tons

are used annually in water and dry and also combined with Bordeaux mixture.

Alimentary canal of the mosquito, M. T. Thompson (/'roc. Boston 8oc.

Nat. Hist., 82, No. 6, pp. l )'> 202, pis. <!).—The species studied in the preparation

ef this article were Cuter stivnulans, c. pipiens, a third unidentified species of

this genus, and Anopheles punetipennis.

The anterior portion of the alimentary tract of mosquitoes contains a pharynx
and antlia, both of which are pumping organs and are concerned in the removal
of blood from the hosts upon which mosquitoes Uhh\. The alimentary eanal

as a whole is discussed and detailed accounts arc presented of the distinguish-

ing features which appear in different parts of the organ.

Studies on mosquitoes of the genera culex and anopheles, B. Gaixj-Valebio
and Jeanne Rochaz-De Jongs (Atti. Soc. studi Malaria, a ( 1905), pp. I .'', i.

The occurrence and behavior of mosquitoes under various temperature condi-

tions are briefly stated in a tabular form.
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Experiments were carried on to determine the agency of insects and other

animals in destroying mosquito eggs, larva-, and nymphs. Among the more

important species in this work mention is made of Notonecta glauca, Nepa

cinerea, Naucoris cimicoides, Gyprinus prasinus, and Gooytis barbatula. The

possibility of infecting mosquito larva with various bacteria and fungi was

also tested. It was found that Aspergillus niger and A. glaucus readily infect

mosquito larvae to such a serious degree that they are unable to complete their

development.

The logical basis of the sanitary policy of mosquito reduction, R. Ross

{Science, n. ser., 22 {1905), Wo. 570, pp. 6S9-699, figs. 3).—The author main-

tains that the agency of mosquitoes in transmitting malaria and filariasis

may be considered as demonstrated. The importance of eradicating mos-

quitoes from infested districts is, therefore, considerably greater than would

be the case if mosquitoes were considered merely as a nuisance themselves.

An attempt was made to put upon a mathematical basis the problem of mos-

quito extermination within areas of limited and large size. It is believed that,

after extermination plans have been put in operation, the numbers of mos-

quitoes will be reduced not only within the area of operation but to a con-

siderable distance outside of this area, at least equal to the usual distance of

migration of the mosquitoes. This is due merely to the fact that mosquitoes

are moving from place to place and tend to migrate into the areas in which

extermination methods are in operation. The larger the area taken under

such operations, the less noticeable will be the effect of migration of mosquitoes

from outside sources.

The cattle tick, A. Lofgren (Bol. Agr. [Sao Paulo], 6. ser., 1905, No. 7, pp.

312-315).—The importance of this tick as the agent in the transmission of

Texas fever is briefly discussed. Animals may be rendered immune against

the disease, but the systematic destruction of the tick is considered to be the

best remedy.

The cattle tick in Washington and Benton counties, W. G. Vincenheller

(Arkansas St a. Bui. 90. pp. 131-1 J/1).—Federal quarantine has been enforced

against the whole State of Arkansas although some of the northern counties

have been free from ticks. On account of this fact a State quarantine law

was enacted in 1899 for the purpose of preventing the infestation of these

counties. This law has failed in its intent, however, for the reason that no

provision was made for its enforcement and farmers did not realize the neces-

sity of preventing the infestation of their farms with cattle ticks.

During the last few years the infestation of the previously tick-free counties

has taken place quite rapidly as a result of the annual migration of berry

pickers from farther south, some of whom take cattle along with them. It is

believed that this reinfestation could have been prevented easily if a more
active interest had been taken by the farmers concerned. Attention is called

to the injurious effects of ticks upon animal industry, and a copy is given of

the resolutions regarding the cattle tick adopted at the recent meeting of the

association of the commissioners of agriculture of the southern States. Brief

directions are given for dipping, burning pastures, and rotation in order to

exterminate the ticks.

Bee keeping: Its pleasures and profits, J. B. Paige (Agr. of Mass., 1903. pp.

399-^11, pi. 1. figs. 2).—The economic aspect of bee keeping is briefly discussed

with particular reference to statistics obtained largely from the last census.

The cost and profits of bee keeping in Massachusetts are considered in some
detail, and directions are given regarding various practical matters connected

with this subject



ECONOM li' ZOOLiKiV- - K X T< ).M < H.i ><
, \ . 885

Fourth annual report of the Illinois State Bee Keepers' Association < 1////.

Rpt. ///. i:<( Keeper? Assoc, ) »/.'"'/>. /»/<. 192, figs. J7). A list is given of the

members of the association, together with copies <»f the constitution and by-laws

of the association and laws relating to the protection of bees :

i

lt.- t i 1 1 s i foul brood.

The report is chiefly occupied with an accounl of the fourteenth annual ses-

sion of the state I..'.- keepers' association and the fourteenth convention of the

Chicago-Northwestern bee keepers' association. One of the most importanl Bub

jects before the meetings was that of foul brood, discussed by N. E. France

(pp. 17-28 and K) 43), li. P. Moore (pp. 38, 39), and .1. Q. Smith (pp. "^ 80).

These papers wore discussed by various members of the associations.

The state inspector of Illinois does not destroy swarms of bees infected with

foul brood as long as there is a fertile queen ami bees enough to form a nucleus

which can he built up by the addition of brood combs from strong colonies.

Various other matters, such as wintering of bees, the use of baby nuclei, mating

queens, and the manufacture of brick honey are discussed.

The rearing of queen bees, E. V. Phillips (U. X. Dept. Agr., Bur. Ent. Bui.

'>.'>.
i>i>. 82, figs. /?). In order to obtain the host results in apiculture it is

necessary to requeen the swarms every 1 to - years, otherwise the queen soon

ceases to lay a sulhcient number of eggs 1o maintain a vigorous colony.

Under natural conditions queens are produced by feeding the larva- on royal

jelly. The occasions for queen producing are swarming, supersedure of the

queen, and a queenless condition. Various methods have been devised for arti-

ficial queen rearing. Artificial starting cells are used for the reason that these

may he better controlled and are more satisfactory than natural queen cells as

found in the comb. An artificial wax base may he used or a wooden base

lined with wax. Before being used for the first time these cells should he

daubed with royal jelly on the inside. The larvae should he transferred to the

artificial cells within 1 to ."» days after batching. Not all of those artificial cells

are accepted by hoes, hut as many as is the case when natural cells are used.

Italian bees do not accept artificial queen raising as readily as Cyprians or

Carniolans. In order to induce the bees to feed larvae in artificial queen cells

it may he desirable to use swarm boxes. About the day before the queen was

to emerge the cell should he placed in an individual nursery cage so as to pre-

vent the different queens from attacking one another. Detailed directions are

given regarding all these matters as well as regarding the testing of queens,

selection of drones, and other related subjects.

The enemies of bees, A. Gale I Vgr. Gaz. \. s. Wales, 16 (/.'">•<). No. '>. }>/>.

£89-492, t'n.1*. 2).— Directions are given regarding the methods of preventing the

entrance of bee enemies into the hive. The enemies mentioned in this con-

nection include spiders, tarantulas, bee louse, aids, bee moth. etc.

Treatise on the silkworm and mulberry, E. Maillot and 1". Lambert (Traits

sur le vet a sole <ln murier et sur le tnurier. Hontpellier: Coulei & Sons, /.'""»'.

I>l>. IX+622, pis. ./, figs. 169). The present volume is an elaborate treatise on

the rearing of silkworms and the culture of mulberries.

The BUbjects discussed include the economic importance of sericulture, silk-

worm etrjjs, methods of preserving them, artificial hatching experiments, anat-

omy of silkworms, their diseases, the various races of silkworms, and other

related insects which produce silk, as well as miscellaneous subjects related t<>

the general topic. Especial attention is given to a discussion of mulberry cul-

ture (pp. lor. 584).

A new flagellate parasite of the silkworm, <
'. Levadit] (Compt. Rend. Acad.

s,-i. [Porta], /// (1905), No. t6, pp. 681-634, figs. 11).—During a microscopic

study of a number of silk moths the author discovered Herpetomonos bombycis,

which is described as a new species, with brief notes on its life history.
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FOODS—HUMAN NUTRITION.

Studies on the influence of cooking upon the nutritive value of meats at

the University of Illinois, 1903-4, II. S. Grindley and A. D. Emmett (V. 8.

Dept. Agr., Office Expt: Stas. Bid. 162, pp. 230).—This bulletin reports experi-

ments to determine the loss of nutrients which results when meat is cooked

under different conditions in water, by pan broiling, by roasting, sauteing, fry-

ing, broiling, and pot roasting, as well as studies of the influence of the differ-

ent methods of cooking upon flavor and palatability, and upon the nature of

the substances which bones yield when cooked in hot water as in soup making,

the work as a whole being a continuation of studies previously reported (E. S.

R., 15, p. 988).

From the results obtained it appeared that " meats of different kinds and cuts

may be analyzed directly and with accuracy—that is, without being first previ-

ously air dried. The soluble matter in meats may be completely removed by ex-

traction with cold water and the preparation and analysis of such cold-water

extracts is of great importance in studies of the true value of flesh foods. The

total proportion of raw meat which is soluble in cold water is considerable, the

average results showing that the cold-water extract contains about 2.3 per cent

proteid, 1 per cent nitrogenous extractives, 1.6 per cent nonnitrogenous extrac-

tives, 0.7 per cent nitrogen, and 0.8 per cent ash. None of the fat present in the

meat is dissolved by cold water. . . .

" Meats cooked by boiling are less soluble in cold water than are raw
meats. . . .

" The different methods commonly followed in cooking meat in hot water vary

somewhat as to time and temperature of cooking, but the resulting cooked

meats are quite similar as regards composition and also as regards the propor-

tion of their constituents which are soluble in cold water.
" Meats cooked by dry heat, as in roasting, broiling, sauteing, and frying, are

on an average 2.4 times more soluble in water than boiled meats, but are only a

little more than half as soluble as raw meats, . . .

" The more pronounced flavor of meats cooked by dry heat as compared with

those cooked in hot water is without doubt due to the larger proportion of solu-

ble constituents which the former contains. As regards the losses in weight

when meat is cooked in hot water, the average values show that it is equal to

from 10 to 50 per cent of the total weight of the fresh meat used, the average

being about 34 per cent. . . .

" The fatter kinds and cuts of meat lose less water, proteid. and mineral mat-
ters, but more fat than leaner kinds of meat. The proportion of nutrients

extracted in the broth is directly proportional to the length of time and the

temperature of the cooking period. Different cuts of some kinds of meat
behave differently as regards the nature and amount of the losses they sustain

when cooked in hot water. On an average, the larger the piece the smaller the

percentage losses. When meat is cooked in water at 80 to 85° C, placing the

meat in hot or cold water at the start has little effect on the amount of material

recovered in the broth. Beef used in the preparation of beef tea or broth has
lost comparatively little of its total nutritive material, though most of the con-

stituents which give flavor have been removed,

"As regards the composition of complete or un filtered meat broths, the aver-

age results vary, the total solid matter containing from 1 to 10 per cent of the

total quantity of meat used.

" The clear, filtered broths contained less of the important food elements, i. e.,

proteids and fat, than complete or unfiltered broths, but practically the same
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amounts of the differenl extractive bodies and ash. In other words, they have

less food value bu1 folly as much flavor as the unfiltered broths, provided the

fat is removed in both cases. Meat fa1 possesses more or less distinctive flavor,

and if present modifies the flavor of the broth. Both filtered and unfiltered

broths have a low t'i><><i value as compared with the meats from which they are

made, or as compared with meats conked by dry heal or In hot water. This is

obvious when it is remembered thai broth or soup is made up largely of water.

" The small amount of nutritive material in broth <»r soup is chiefly in the form

of organic extractives. The richness of the broth Increases ;is the size of the

pieces of meat used in making it decreases. An increase iii the time of cooking

also Increases the amount of nutrients found in the broth. The broth is very

little richer when made from bones as well as meat, the chief nutrients thus

added being fat and soluble proteid. . . .

"The nutritive matter other than fat obtained [when bones :ire boiled

as in souj) making] from the small, spongy rib bones is greater than 1 li.it from

the larger and more compact shank bones. The shank bones, however, are gen

orally preferred for soup making, possibly because of a certain flavor Imparted

by the marrow, which is so abundant. Aside from the fat content, the amount
of nutrients in bones is small, and it is evident, therefore, that the bones eon-

tribute very little to the value of the broth.

" In general the various methods of cooking materially modify the appearance,

texture, and flavor of meat and hence its palatability. but have little effect on

total nutritive value. Whether it be cooked in hot water, as in boiling or stew-

ing, or by dry heat, as in roasting, broiling, sauteing, or frying, meal of .ill

kinds has a high food value when judged by the kind and amount of nutritive

ingredients which are present."

The chemistry of flesh. Ill, A study of the phosphorus content of flesh,

A. D. Emmett and II. S. Gbindley (Jour. Amer. Chem. 8oc, 28 (1906), No. L

pp. 25-68).—Continuing investigations of the chemistry of meat (E. S. R., 10,

]). 488). the results of an extended series of studies on phosphorus constituents

are reported.

The Hart-Andrews method of separating and determining the inorganic phos-

phorus, the authors conclude, gives satisfactory results in aqueous extracts of

flesh after the coagulable proteids have been removed. A difference in the

phosphorus content of the flesh of beef and veal was noted. In the case of

beef 75 per cent of the total phosphorus was soluble in cold water, one-fourth

of this being soluble organic phosphorus.

With veal t',4 per rent <>f the total phosphorus was soluble in cold water, one-

sixth of this being soluble organic phosphorus. The ratio of soluble organic to

soluble Inorganic phosphorus in beef was 3:5 and in veal 3:9. Phosphorus

formed 23.4 per cent of the ash in beef and 20.2 per cent of the ash in veal,

soluble phosphorus constituting 17.8 and 12.S per cent, respectively, of the ash

in the 2 sorts.

"The percentage of fat in the different cuts of veal has little influence upou

the total phosphorus content. The cuts of veal which are nearest the bony

structure apparently contain more insoluble phosphorus than the other cuts.

The different methods of COOking flesh give products which differ decidedly is

to the quantities and the nature of the phosphorus contents. The water-soluble

organic phosphorus of the aqueous extracts of flesh is not in combination with

the coagulated proteid, with the albumoses or with the peptones. The soluble

organic phosphorus compounds in flesh are quite stable even in the presence of

considerable excess of nitric acid."

Artificial digestion experiments, E. Guoeuan (Jour. Amer. Chem. Nor.,

27 {1905), No, 11, pp. 1436-1442). From artificial digests xperiments with
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egg albumen digested with pepsin and panereatin in which the effect of a number

of preservatives was studied, including salicylic, benzoic, and boric acids and

salts; sulphurous acid; saccharin; sugar; vinegar; ethyl and methyl alcohol;

salt ; formaldehyde ; smoke ; condensed smoke ; creosote ; and phosphoric, hydro-

chloric, and nitric acids, the following conclusions were drawn :

" In an acid medium, the only preservatives or condiments used in these tests

which retarded peptic or pancreatic digestion, when in proportion of 1 :400 or

less, were salicylic acid, formaldehyde, smoke, condensed smoke, and creosote.

Of these, salicylic acid does not retard the digestion when present in proportion

of 1 :1000.

"(a) In a neutral medium acid, preservatives and acid condiments increase

the factor of digestibility, due to a change of the neutral medium to an acid one,

and digestion proceeds normally as in the acid medium; (b) alkaline preserva-

tives change the character of the medium and the results are abnormal, the

action of the ferment being retarded.

" In an alkaline medium, preservatives and condiments react abnormally,

depending on the degree of alkalinity, the action of the ferments being retarded."

Similar tests were made with a number of mineral, animal, vegetable, and

synthetic colors. According to the results reported of the colors used " only

ultramarine, burnt sienna, chrome yellow and ponceau 2R. affect artificial

digestion with pepsin when used in quantities of 1 part of the color or less to

400 parts of the food. The results also indicate that the synthetic colors are

less active than animal and mineral colors and not more active than vegetable

colors. Vegetable and synthetic colors are directly digested by pepsin and by

panereatin, and when the amount of color exceeds 1 part to 200 a correction is

necessary, increasing the factor of digestibility 10 to 40 points.

On Folin's theory of proteid metabolism, D. N. Paton (Jour. Physiol.,

33 (1905) , No. 1, pp. 1-11, fif/s. 3)

.

—From experimental and other data presented,

the author concludes that the theory of proteid cleavage advanced by Folin

(E. S. R., 17, p. 167) regarding protein metabolism should not be based too

exclusively on the distribution of nitrogen in the urine of the subjects examined,

but that the possibility of urea being an end product of both exogenous and
endogenous metabolism should be considered.

Strength, and diet. A practical treatise with special regard to the life

of nations, R. Russell (New York and Bombay: Longmans, Green d- Co., 1905,

pp. 6Jf9).—A vegetarian treatise.

Cooking by cold: Some studies, E. Cutter (I)ietet. and Hyy. Gaz., 22 (1906),

No. 2, p. 79).—Tests are reported from which the author concludes that freezing

potatoes, onions, cranberries, and squashes changed some starch into dextrose.

The effects of high external temperatures on the body temperature, respira-

tion, and circulation in man, A. E. P>oycott and J. S. IIaldane (Jour. Physiol.,

33 (1905), No. 1, Proc. Physiol. Soc, 1905, p. XII).—In experiments with man
the body temperature in still air was found to rise above normal when the wet-

bulb thermometer rose above 31° C, while it remained normal whatever the

external temperature might be, provided the wet-bulb thermometer did not

rise above 31°.

" The more the wet-bulb thermometer rose above 31° the more rapidly did

the body temperature rise. In moving air the wet bulb thermometer could be

allowed to rise to about 35° or a little higher without the body temperature

rising above normal. With rise of body temperature a marked fall in the

alveolar C02 pressure was observed. With rise of body temperature there was
a very marked increase in the pulse rate, along with a slight or tolerably marked
rise in the blood pressure."
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Rice flour sold in France {Bui. Agr. llgerie et Tunisie, 11 {1905), No. '.'.

pp. 508 506). Notes*on the use of rice flour as an adulterant of wheat Hour.

The carbohydrates of marine algae and products made from them, J. Konig
:iud .1. BETTELS (Zt8Chr. I iihisin-li. \<ilir. u . < !< n ussm 1

1

.. tO (1905), No. <s'. /'/>.

/•"*7 ',:!). Prom an extended study of edible birds' nests mid of marine algae

:ui(l their products, agar-agar, and nori, the conclusion was reached thai the

edible birds' nests have an entirely different composition from the marine algae

products to which they have niiieh resemblance.

In contrast to the marine algae products the edible birds' nests contain no

galactan and only a small amount «»t' carbohydrates as a whole (15 to 20 per
cent i. on the other hand, the percentage of nitrogenous materia] resembling
mucin is high (."»<i to do per cent ». it may he said, therefore, that edible hirds'

nests are a true animal product.

Rarley grits and pearl barley from sulphured grain, T. Wf.t/.kk (Zt8Chr.

Offentl. cIkiii.. it (1905), i>. 22; abs. in II mi. Rundschau, l.', (1905), No. 28, i>.

1219).—Examination of a number of samples showed that the amount of sub

phurous acid remaining in grits and pearl barley made from sulphured grain

was very small and the author believes therefore thai such goods would not

be unwholesome.

Cheese as an article of diet. Fancy cheeses, J. (i. McMillan (Jour. Dept.

Agr. Victoria, .i (1905), No. W. i>i>. 708-713, pis. 2, figs. ',).- The author points

(tut that cheese is a very nutritious food from the standpoint of protein and
energy. Data regarding the composition of different sorts of cheese .ire quoted

and the possibilities of increasing the local consumption of cheese and other

questions are spoken of. The author believes that the manufacture of fancy

cheeses would prove profitable in Victoria, and detailed directions are given

for making a number of sorts.

Tannin in coffee, C. D. Howard i \. //. Sanit. Bui., 2 (1906), No. UK i>i>.

If,,] 165).—Analyses of coffees from which it is claimed tannin or tannin and
caffein has been removed were made, as well as Of ordinary coffee and coffee

chaff, with a view to ascertaining whether the removal of the chaff or other

special treatment diminishes the tannin content as is frequently claimed.

The coffee chaff examined contained 5.98 per cent caffetannic acid, a mixture
of Java and Mocha coffee 11.17 per cent, and the specially prepared coffees from

7.61 to 11.04 per cent. In the author's opinion the figures show plainly that the

exclusion of the chaff would not mean freedom from tannin. "The only prac-

ticable method by which the caffetannic acid could be extracted is that of treat-

ment with hot water, and this process would involve the simultaneous removal

of the caffein."

Chemical and sanitary studies of oils used as food in Riga, F. Ludwig
(Farm. Zhur. [St. Petersb.], )-\ < t904), />. 209; abs. in Ztschr. Untersuch. Nahr.

ii. Qenussmtl., in ( 1905), \ ". '.i, />. 562). The results of analyses of a number of

s;iin]iles of hemp seed oil. sunflower seed oil, mustard seed oil. and Provence

oil are reported. All were found to be fresh and unadulterated.

Condiments and their active principle, P. MABTENS (Pure Products, 2

(1906), No8. I. mi. 9-13; 2, pp. 62-67).—Data are summarized regarding the

composition of spices, tea, coffee, tobacco, and other condiments and stimulants

with special reference to the essential oils, alkaloids, and other bodies to which

their specific flavor or action is due.

Experiments in blanching vegetables, T. Z8CHOKKE (Landw. Jahrb.

Schweiz, in < 1905), No. !>. />/>. 619, 620).—When vegetables are canned on either

a large or a small scale it is customary to cook them in water until soft. i. e.. to

blanch them before processing in cans. This preliminary cooking removes more
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or less coloring matter and nutritive material also, which is to he regarded as

a loss since the water is not used.

Comparative tests were, therefore, made with carrots, beans, and peas to see

whether the losses could not be avoided if the vegetables were steamed. The

samples cooked by steaming were found to be soft 3 to 5 minutes before the

samples cooked in water. The water in which the vegetables were boiled was

cloudy and of a green color in the case of beans and peas, and of a yellow color

in the case of carrots. When the vegetables were steamed, the water in the

steamer was neither cloudy nor colored.

As shown by analyses of the water in the 2 cases, the total amount of material

extracted from boiled carrots was 3.75 per cent, peas 3.31 per cent, string beans

whole 1.008 per cent, and string beans cut up 1.208 per cent. In the case of the

steamed vegetables the quantities were carrots 0.69 per cent, peas 0.088 per cent,

string beans whole 0.280 per cent, and string beans cut up 0.227 per cent. The

amount of protein, nitrogen-free extract, and mineral matter (potassium oxid

and phosphoric acid) in the dry matter was determined, and nitrogen-free

extract was found to be the principal constituent.

Results of examination of canned vegetables, O. Schutte (Pure Product*,

2 (1906), No. 1, pp. 21-26).—A report of the examination of 19 samples of canned

asparagus, peas, string beans, corn, tomatoes, and mushrooms. All but 3 of the

samples were American goods. Most of the samples were of good quality and

free from added preservatives. The 2 samples of mushrooms examined (French

products) had a putrid odor and were badly decomposed, though they were free

from bacteria. In the author's opinion they were unfit for use.

The dangers attending the use of spoiled canned goods are spoken of.

Regarding canned asparagus, the author notes that " while some degree of

corrosion can scarcely be avoided when asparagus is preserved in tins, the dis-

coloration of the vegetable indicates a contamination too serious to be over-

looked ; at any rate the pieces showing a marked discoloration should not be

used."

Report on food products for 1905, B. W. Kilgore (Bui. N. C. Dept. Agr., 26

(1905), No. 12, pp. 35).—In addition to a general summary of the work under-

taken in 1905 under the provisions of the State pure-food law, the bulletin con-

tains the following special articles : Vinegar, Examination of Canned Corn,

Examination of Olive and Other Table Oils, and Malts, Beers, Phosphates,

Ciders, Tonics and Bitters, by W. M. Allen; and Maple Sugar and Sirup, by

J. M. Pickel.

The total number of samples of food products and beverages examined was

179, and of these 40.22 per cent were found to be adulterated. Of the 52 sam-

ples of vinegar examined 34 were found to be as represented. Twenty-nine

samples of canned corn were tested for chemical preservatives but none was

found. Of the 14 samples of table oils examined, 12 sold as olive oil were

apparently true to name. Two samples were labeled salad oil and apparently

consisted largely, if not entirely, of cotton-seed oil. Thirteen out of the 15

samples of maple sirup examined were found to be adulterated—12 with cane

sugar, while one, as stated on the label, contained glucose. Of the 2 samples of

maple sugar examined one was found to be adulterated.

Report of food and drug inspection, C. D. Howard (A. H. San it. But., 2

(1906), No. 10, pp. 158-163).—A number of samples of oysters, cider vinegar,

mincemeat, chocolate candy, and drugs were examined.

"When the work of examining oysters was commenced at the State Labora-

tory of Hygiene 2 years ago, we found 44 per cent of the samples collected as

fresh oysters to be preserved with borax or preservaline. Several cases of ill-
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licss were reported from their use The gradual reduction of this unlawful

adulteration to 7 per cent, In tin- face of protestations from tin- wholesale houses

that the business could do1 be carried on without using preservatives, shows

their claims to be false, and exhibits in n limited measure the results of the

work."

The fate of boric acid In the body, E. Rost < Lrcft. Intcrnat. PharniaCod. ei

They., 15(1905); abs. in Brit. Med. -lour.. 1906, Vo. 1852, Epit., p. t6). The

Investigations reported led to the c fusion that the kidneys are practically

the only channels by which boric acid is eliminated, the quantity occurring In

the saliva, milk, and feces being very small.

Of the total amount of boric acid administered. 50 per cent was eliminated in

the urine in \'2 hours. Boric acid does not disappear from the body as rapidly

as has been thought, since the remaining portion was not excreted for "> or I

days, and If boric acid be repeatedly taken, in the author's opinion, it may
accumulate in the body.

The necessity for a national pure-food law, E. GntABD (Dietet. <m<l II tin.

Qae.,21 (1905), No. tl, pp.656 658). In connection with an address on the need

of ;i national pure food law delivered before the annual convention of the Intel-

national Stewards' Association, the author states that when pigs and Other

animals were given food artificially colored in the same way and to the same

extent as human foods they failed to make satisfactory gains in weight and

showed other unfavorable symptoms, whereas such was not the case with con-

trol animals fed food without artificial coloring matter and preservatives. Some

of the animals were shown. When the test was reported a pig receiving pure

food weighed L40 lbs. and an animal which had received the preservative and

coloring matter weighed only 85 lbs.

Foods and food control, W. I >. Bigelow (17. n. Dept. Agr., Bur. Ckefn. Bui.

69, rev. ed., pts. 1-8, />/>. 704).—This compilation of the state and Federal laws

regarding foods and food control has been revised to July 1, L905.

ANIMAL PRODUCTION.

Licensed commercial feeding1 stuffs, 1905, F. \V. WOLL and <;. A. Olson

(Wisconsin Sta. Hid. 180, pp. 1-50).—The licensed feeds examined in 1905 in-

cluded linseed meal, cotton-seed meal, gluten feeds, hominy feeds, corn and oat

feeds, oat feeds, dairy feeds, calf feeds, molasses grains, and meat meal and

other poultry feeds.

The unlicensed feeds, feeds not suhjoct to license, and the miscellaneous mate-

rials examined included ground rice hulls, mixed rice U'cd. rice bran, rice mid-

dlings, spelt/, hulls, dried hrewers' grains, molasses feeds, malt sprouts, pro-

prietary poultry \'vi'i\x, blood flour, hone meal and other poultry feeds of animal

origin, distillers' grains, molasses grains, gluten Uhm\. wheat bran, wheat mid

dlings, mixed bran and shorts, Red 1 >o.ur Hour, ground corn and oats, corn meal.

oats (whole and ground), barley, barley bran, barley feeds, ground barley and

oats, rye shorts, ground flaxseed, and wheat screenings.

One of the so-called cereal oil meals examined was found to consist of tinely

ground rice hulls apparently Impregnated with a cheap oil. either rape seed oil

or rice^pil.

" Twenty-four samples out of VJ!> collected, of 45 different brands, were found

deficient in protein and fat. 58 in protein alone and 10 in fat alone: that is. 82

samples, or <;i per cent of the total number [of licensed feeds], contained less

protein than guaranteed . . . and .".I samples, or 26 per cent of the total num-

ber, contained less fat than the. guaranty. . . . Deficiencies occurred in the
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case of 45 different brands. Since samples of 58 different licensed brands

were collected and analyzed during the year, we find that <VJ per cent of

the brands (40 different brands) were deficient in protein and 33 per cent

(19 different brands) were deficient in fat. These figures are strikingly

large and furnish conclusive proof that the various manufacturers of licensed

feeding stuffs do not pay much attention to the chemical composition of the

feeds which they put on the market in this State and generally place their

guaranties for valuable food components considerably higher than they have

reason to expect the feeds will reach. The figures also give evidence of the

indifference of buyers of feed as to whether the guaranties of the manufac-

turers are met or not. No permanent improvement in this respect can be hoped

for until purchasers of concentrated feeds post themselves more thoroughly in

regard to the composition of the various feeds and come to appreciate the value

of high-grade feeding stuffs. When this change occurs, the cost of the feed will

becomes of less importance than it is now, for buyers will realize that feeds

of good quality can not be sold at cheap prices. ... No serious adultera-

tions of concentrated feeding stuffs are practiced in this State, so far as we
have been able to ascertain : the admixture of screenings to mill feeds, especially

bran, is still practiced by a few nulls, but the quality of the mill feed sold in

our State is, on the whole, of a high grade.*'

The inspection of feeding- stuffs in Wisconsin and some of the results so

far obtained, F. W. AVoll (Wisconsin Sta. Bui 13<>, pp. 51-70).—The im-

portance of laws regulating the sale of feeding stuffs, the operation of the Wis-

consin State law, and similar questions are spoken of, as well as the character

of the feeding stuffs sold in Wisconsin and related topics. While a large pro-

portion of the feeding stuffs, including the wheat bran and other by-products

which are so important, are of good quality, many instances of adulteration were

found. " Ground rice hulls have recently been introduced into the State and,

but for prompt action on our part, would be likely to have found their way
into the ground feed on our market and may do so yet in spite of our efforts.

... As rice hulls are a dangerous feed and we have records that cattle have

died after eating large quantities thereof, we thought it our duty to call public

attention to the danger of these ground hulls finding their way into mixed feeds

sold in the State and to put our farmers and others on their guard."

Foods for live stock (Jour. Jamaica Agr. SocL, 9 (1905), No. 12, pp. W,
-J.J8).—Analytical data regarding composition of local-grown corn and guinea

corn are reported, and the importance of local feeding stuffs is discussed.

It is pointed out that guinea corn is an important stock feed, and as a forage

crop it is claimed that it is more valuable than corn. " Hay grass," it is said,

is also a valuable feed, the young crop being especially rich in protein.

" Bamboo leaves are another very good fodder. If in places where drought

in the spring is feared, the clumps that often dot pastures were at the end of

the October seasons cut down and fired, from the roots would spring up a mass

of rich vegetation, producing fodder through the driest weather. St. Mary
grass and the coarse guinea grass, sometimes called Cow Grass, are more nutri-

tious than is generally thought and form valuable fodders, not of much less

value than the best guinea grass."

Barley, F. Barnstein (Landw. Vers. Stat., 63 (1905), No. 3-4, pp. 215-305,

figs. 18).—A summary of data on the origin and distribution, chemical composi-

tion, digestibility, feeding value, botanical structure, uses of barley and barley

products, and related questions.

Digestion experiments, W. P. Gamble (Ann. Rpt. Ontario Agr. C<>1. and

Eocpt, Farm, 31 (1905), pp. 100-103).—The composition and digestibility of
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green or uncured corn, field-cured corn, and silage were studied, the average

coefficients of digestibility obtained with steers being as follows;

Average coefficients of digestibility of corn products Experiments with steers.

Dry
matter. Protein. Fat.

Nitro
gen free
extract.

I rude
ftber.

Qreexi or ancured corn Podd
Field cured 'ii t". »» l

« 1 • -
1-

Oorn siluge

74.60
72. 5^

70.08

Percent
73 f,

78. S,

86.24

Percent. Per a »/

83.02
85.73

76.08
'.I 92

/•-
1 < . rit,

71.70
74. *<

"The loss sustained when corn is cured in the fields and in the silo is about

equal. There is a decrease in the digestibility of corn fodder in curing it.

There is little difference in the digestibility of field-cured corn and ensilage.

"The foregoing conclusions lead to the belief that silage is the host form in

which the farmer can save his fodder corn; because, first, it is succulent and

palatable, and the animals cat it much more readily than field-cured corn;

second, the cost of putting corn into the silo is hut slightly greater than that

of curing it in the tield ; third, silage is always in a convenient form to feed;

and. finally, the loss in the silo is not likely to he as great as the loss in the

field, where the wind blows a certain amount of it away. A further loss is

sustained in that paid of the fodder fro/en to the ground and any bundles that

fall are almost, if not entirely, rendered useless as food.*'

Brief statements are made regarding the work at the college.

Investigations on the nutritive value and digestibility of cotton-seed

meal containing an abundance of hull and dried yeast residue, F. HONCAMP,
If. Popp, and J. Voi.hard {Landw. Vers, slat., C.l {1905), No. 8-4, />/>. 263-

214).—In experiments with shoe]) the average coefficients of digestibility for

undecorticated cotton-seed meal were: Protein, 73.2 per cent; ether extract,

loo per cent; nitrogen-free extract 54.6 per cent, and crude fiber, 23J per

cent; and for dried yeast residue: Protein, 86.6 per cent, ether extract. 38.2

per cent, and nitrogen-free extract, 81.5 per cent.

Experiments on the comparative digestibility of meadow hay and oat

straw by cattle and sheep, O. Kellnee kt ai.. {Landw. Vers. Stat., 63 (/.''"•"»),

No. 3-). pi>. 818-819).—Meadow hay was more thoroughly digested by steers

than by sheep, as were also the oat straw constituents, with the exception of

ether extract.

The digestibility of different materials used to absorb molasses, with spe-

cial reference to the metabolism of mineral matters, T. PFEIFFEB and A.

Etnecke {Mitt. Landw. Inst. Brcslau, '> il'.xi'n. No. '/. ///<. 547-565).—Since

wood meal and peat meal are both used as carriers of molasses in commercial

feeding stuffs, the Influence of these materials on the digestibility of rations

was tested with sheep.

It was found that w 1 meal lowered the coefficients of digestibility of the

ration, no marked difference being observed between raw wood meal and that

which had been cooked under pressure. As in earlier work (B. S. K.. 16,

p. L'".!!), it was found that peat meal contains only small amounts of digestible

nutrients. In connection with the work the balance of income and outgo of

sodium and potassium was determined.

Spontaneous combustion of hay, K. II. M. VAN DEB ZANDE {Milch Ztg., 34

{1905), No. )',. pp. 550-552, figs. 2).

yiously noted ( E3. S. H., 10. p. 1004).

'he investigation reported has been pre-
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On the contents of lime and phosphoric acid in feed rations, S. Hals

(Norsk Landmandsblad, 24 (1905), No. 45, pp. 567, 568).—The author shows

that concentrated feeds as a general rule are low in lime and high in phosphoric

acid, while the opposite holds true with coarse feeds. Where large quantities

of concentrated feeds are fed, there is therefore a danger of supplying too little

lime for the needs of the animals.

In the case of milch cows producing 10 kg. of milk per day, the lowest quan-

tities required would he ahout 70 gm. of lime and 45 gm. of phosphoric acid.

This deficiency can he made good by adding mineral matter to the ration. For

supplementing rations relatively low in lime, precipitated dibasic calcium phos-

phate is recommended as superior to bone meal, bone ash, or similar very indi-

gestible materials.

—

f. w. woll.

Experiments in calf feeding {Queensland Ayr. Jour., 16 (1905), No. 3, pp.

252-255).—The feeding value of 3 sorts of commercial calf feeds was studied

in comparison with pollard, the different feeding stuffs being fed with skim

milk. In 2 of the tests the calves were finished on a mixture of whole and

skim milk. Generally speaking, the gain on pollard and skim milk was greater

than on commercial feeds and was more cheaply made.

The utilization of skim milk for calf feeding, A. Pirocchi (Rev. Gen. La it,

5 (1905), No. 3, pp. 49-58).—Using calves 8 to 41 days old, the value of rice

flour, corn meal, and starch as supplements for skim milk were studied. The

greatest gain per head per day was 0.97 kg. by one of the calves on maize

meal and the smallest gain, 0.76 kg., by one of the calves on rice meal. The

flesh of the calves fed maize and flour was superior to that of the calves fed

rice flour from a market standpoint.

Cattle feeding (Verslag. en Meded. Afdecl. Landb. Dept. Landb., Nijv. en

Handel, 1905, No. 6, pp. 63, map 1).—This summary of information on cattle

feeding contains the following articles : Government Methods Adopted in 1904

for Encouraging the Cattle Industry, by F. B. LOhnis ; The Improvement of

Cattle, by H. M. Kroon ; and The Cattle Industry of Belgium, by S. Koenen

and H. Mayer Gmelin.

Experiments in steer feeding, J. A. Craig and F. R. Marshall (Texas 8ta.

Bid. 76, pp. 23, figs. 4).—Tests were made with 8 lots of 5 cattle each in 1903

and 8 lots of 5 and 2 of 19 each in 1904, the 2 larger lots being fed on pasture.

Materials of interest to southern feeders, namely, rice by-products, hay of

different sorts, and molasses were studied, the special rations being compared

with a standard ration of cotton-seed meal and cotton-seed hulls. The lots on

pasture were fed for 196 days ; the others 60 to 100 days.

In the first test with rice bran, this material replaced cotton-seed meal in

the proportion of 3:2, and cotton-seed hulls constituted the coarse fodder.

The average daily gain per head was 2.17 lbs. and the cost of a pound of

gain 4.6 cts. On cotton-seed meal and hulls similar values were 2.21 lbs. and

4.61 cts. The average daily gain on rice bran substituted for cotton-seed meal

in about the proportion of 2 : 1 was 2.98 lbs. and the cost of a pound of gain

3.14 cts. as compared with 2.88 lbs. and 3.23 cts. on cotton-seed meal and hulls.

When rice bran was added to a ration of cotton-seed meal and hulls, the

quantity of the bran being nearly half that of the meal, the average daily gain

was 3 lbs. as compared with 2.6 lbs. on cotton-seed meal and hulls only, the cost

of a pound of gain in the 2 cases being 3.9 and 4.1 cts.

Substituting rice polish for a part of the cotton-seed meal in a standard

ration resulted in an average daily gain of 2.29 lbs., the cost of the gain being

4.5 cts. per pound; that is, the gain was somewhat greater and the cost less
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than the values reported for m ratios of cotton-seed meal and hulls. The

maximum amounl of rice polish eaten was 2.5 lbs. per head per day.

The feeding value of rice hulls was also studied. It was the intention to

substitute these for cotton-seed hulls, hut the cattle would not eal 8 sufficient

quantity and the ration finally selected consisted of rice hulls, cotton-seed

hulls, cotton-seed meal, and rice bran. The average daily gain was 1.86 lhs.

and the cosl of a pound of gain L35 cts. On a similar ration without the rice

hulls the average values were 2.17 lbs. and 1.6 cts.

When sorghum hay, cowpea hay, and peanut bay were tested .-is substitutes

for cotton-seed hulls, the grain ration, consisting of cotton-seed meal and rice

bran, the greatest gain, 2.35 lhs. per head per day, was obtained with sorghum,

the cost of ;i pound of gain being 4.6 cts., similar values on a ration of rice

bran, cotton-seed meal, and cotton-seed hulls, selected for comparison, being

2.98 lbs. and 3.1 cts. The least satisfactory gain, 1.86 lhs. per day at a cost of

L5 cts., was obtained with peanut hay. A test with prairie hay was also

made, hut as it covered only i weeks final conclusions were not drawn. The

average daily gain was :;.ii n.s. pet- head.

In a 100-day trial, alfalfa hay and corn-and-cob meal, a typical corn-bell

ration, were compared with cotton-seed meal and hulls, a typical cotton-bell

ration, the average gain pet" head in the - cases being 2.53 and '2.-\ lhs. and the

<ost of feed per pound of gain 7 and 4.6 cts. "It will he seen . . . that

alfalfa and corn-cob meal produce slightly more satisfactory urains, hut. under
conditions existing in the greater pari of Texas, it will hardly he possible to

make a pound of gain as cheaply as on a ration consisting of cotton-seed meal

and hulls."'

The average daily gain on a ration of molasses with cottonseed meal and
hulls was ."». 1 lhs. per head at a cost of 1..TJ cts. per pound as compared with

2.59 lhs. and 4.66 cts. on a similar ration without the molasses. '

Shelled corn, ear corn, and cotton-seed meal supplementing pasturage gave

better results than the corn alone, the average daily ^rain in the 1' cases being

1.1 lhs. and 0.S7 lb. and the cost of a pound of gain 3.6 and 4.6 cts.

In these trials part of the animals fed were yearlings and the others two-

year-olds. "Yearling steers in comparison with two-year-old steers on rations

of cotton-seed meal and hulls made about 1 he same ^rain at a little cheaper cost

The two-year-old steers gained 2.59 lhs. per head daily and the yearlings 2.21 lhs."

Silage, hay, and stover in beef making, A. M. Sot it; and J. R. Fain ( Vir-

ginia Sta. Bui. 157, j>/>. 35-64> l'"'
s

- '">•—Corn silage, corn stover, and timothy

hay were compared, as were also linseed meal and cotton-seed meal, supple-

menting corn-and-cob meal, the rations being so arranged that each of the coarse

fodders was fed with the 2 grain mixtures.

The 6 lots used in the trial were each made up of ."» steers and 5 heifers, and

the test covered iso days. The largest gain, L.59 lhs. per animal per day. or 1.66

lhs. per steer ami L.51 lhs. per heifer, was obtained with the lot fed silage with

(Jbrn-and-COb meal and linseed meal. The lot fed silage with cotton-seed meal

in addition to corn-and-cob meal did not do as well, gaining only 1.."..". lhs. per

head per day on an average, <>r 1.35 lhs. per steer and !.."» lhs. per heifer. These

two rations, the authors point out. were decidedly superior to the others tested.

The ration containing shredded corn stover and linseed meal gave an average

daily gain of 0.93 lb. per head, and that containing shredded coin stover and

cotton-seed meal a gain of l.oi lhs. On the ration containing timothy hay and

COrn-and-COb meal with linseed meal and cotton-seed meal, respectively, the

gains were 1.15 lbs. and 1.05 lhs. per head per day.

2758S—Xo. 9—06 6
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Considering the results as a whole, the silage-fed cattle made an average

gain of 1.46 lbs., the stover-fed rattle 0.97 lb., and the hay-fed cattle 1.10 lbs.

per head per day.

" There was a difference of from 0.3 to 0.5 of a pound of gain per head per day

in favor of the silage-fed cattle. They also finished cut better and in any dis-

criminating market would certainly bring a better price than the dry-fed cattle.

"Of the three forms of roughness fed, the silage was eaten with the greatest

relish and there was absolutely no loss, whereas with the stover the loss

amounted to 13.5 per cent, and with hay 4.1(5 per cent. Where a larger number

of animals are fed this would make a considerable difference in the cost of

ration, except that the shredded stover can be utilized to advantage for bedding.

" That the cattle fed were not of a satisfactory quality is evidenced by these

results. ...
" Considered on the basis of the content of digestible protein there is little to

choose between linseed meal and cotton-seed meal for balancing up the corn-and-

cob meal, which must of necessity constitute the basis of a ration for beef

cattle in the South. The relative cost of the foods will determine which one

to select."

Draft cattle, M. Rixgelmann {Jour. Agr. Prat., n. scr., 11 (1906), No. 2,

pp. 43-48).—A summary of information regarding the feeding of draft cattle,

with special reference to the rations fed and related topics.

Sheep feeding experiments, W. Bruce (Edinb. and East of ticot. Col. Agr.

Buh 8, pp. 1-34).—A test previously reported on the comparative value of differ-

ent kinds of cotton-seed cake and other grains, the second experiment in all

practical details confirming the earlier work (E. S. R., 17, p. 68).

Live stock, G. E. Day (Ann. Rpt. Ontario Ayr. Col. anil Expt. Farm, 31

(1905), pp. 136-142).—Brief statements are made regarding the farm animals

kept and sold, and feeding experiments with pigs are reported.

In a study of blood meal, tankage, skim milk, and skim milk and tankage, fed

with mixed meal as compared with mixed meal alone, made with 5 lots contain-

ing 7 or 8 pigs, it was found that the gain ranged from 122.4 lbs. per pig on

meal only to 163.8 lbs. on skim milk, tankage, and mixed meal. The meal

ration was most expensive, a pound of gain costing 4.81 cts.. and the tankage

and meal ration least expensive, a pound of gain costing 4.29 cts. This is a

duplicate of a test previously reported ( E. S. R.. 17, p. 173) and consumed over

5 months.

In a study of pen feeding r. pasturage, a lot of 8 pigs was turned on a rape

pasture and fed a light grain ration in comparison with the lot fed meal indoors

in the above test. The pasture-fed lot made an average gain of 108.6 lbs. per

pig at a cost of 5.51 cts. per pound. " Though the pigs on the exclusive meal

ration made somewhat expensive gains, those on pasture proved a great deal

more expensive. Pasturing proves very satisfactory for matured or compara-

tively well matured pigs, and is beneficial in promoting health and general

vigor, but for young, growing pigs all our work goes to show that it is vastly

more economical to restrict the amount of exercise and to feed the pigs green

food with their meal ration."

In connection with the feeding experiments, data are recorded regarding the

cost of raising pigs. The average cost of raising pigs 6 weeks old was $1.31 per

head, and the total cost when finished for market $4.52 per 100 lbs. In another

instance recorded, the cost when finished was $3.86 per 100 lbs. These values

are regarded as tentative.

Pig feeding experiments, C. L.» Beach and H. L. Garrigus (Connecticut

Storrs Sta. Bui. 39, pp. 29-37, figs. 4).—In the first of the tests reported
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grain and skim milk each fed alone were compared with grain and skim milk

1:4 and 1:8, the tesl being made with I lots of 3 pigs each and covering 86

days. The average daily gain ranged from <». IT lb. on grain only i<> 1.38 lbs. per

head on grain and skim milk l : I. The cosl of a pound of gain ranged from i._

c(s. on the Ias1 mentioned ration to 5.48 ets. on skim milk only.

Four feeding trials were reported each with 2 lots of 3 or I pigs, one lot being

fed grain and skim milk i :
•". or l and the other In the proportion of l : 7 or 8.

The average duration of the tests was ill days. With the larger proportion of

skim milk the average daily gain was 1.10 lbs. per bead and with the smaller

proportion 1.27 lbs., the cosl of a pound of gain in the 2 cases being 1.45 and 1.95

.is. Considering all the lots the average amounl of feed required per pound of

gain was '2.7>:'> lbs. grain and 10.86 lbs. skim milk. The gains made by the pigs

in differenl periods were considered, in the case of most of the pigs the rela-

tion of dressed to live weight was recorded and found to be 75 per cenl on an

average.

Fattening pigs and wintering brood sows on alfalfa and a grain ration,

II. B. Smith {Nebraska Sta. Press Bui. 20, pp. '/).-—The value of cul alfalfa

hay and ground alfalfa hay as substitutes for grain was tested with 8 lots of

7 pigs each, the rations consisting of corn meal, alone and with shorts, bran,

cut alfalfa hay. and ground alfalfa hay. the proportions in which the other feed-

ing stuffs were combined with the corn meal being 3:1 and 1 :1.

In the 12 weeks of the test the average daily gain per pig ranged from 0.8

lh. on corn meal and bran ">
: 1 to 1.096 lbs. on corn meal and shorts .".

: 1. How-
ever, nearly as large gains were made when alfalfa hay formed a part of the

ration amounting to 1.071 lbs. and i.062 lbs., respectively, with corn meal and

cut alfalfa hay 3:3 and corn meal and ground alfalfa hay 3:1. The feed re-

quired per pound of gain ranged from 4.66 lbs. with corn meal and shorts .",
: 1 to

5.89 lbs. with corn meal and bran :'»
: 1. and the cost of a pound of gain from 2.62

ets. with corn meal and cut alfalfa hay •">
: 1 to 3.96 ets. with corn meal and

ground alfalfa hay 1 : 1.

"The largest daily gains were made on three-fourths corn and one-fourth

shorts, but a gain practically equivalent was made at a lower cost where |a like

proportion of] cither cut or ground alfalfa was substituted for shorts in the

ration. The cheapest gains were made on corn and cut alfalfa. Bran does not

prove equal to either shorts or alfalfa when fed as one quarter of the ration

to pigs.

"A ration three- fourths corn and one-fourth alfalfa produces greater gains

than when one-half alfalfa is U-d. Where alfalfa is raised on the farm, and

when there is no particular need to hasten growth in the pigs, a ration one-

half alfalfa hay and one-half corn may give cheaper gains than when a heavier

corn ration is fed.

"Holts which have been raised largely on alfalfa pasture will learn to eat

the hay in winter without cutting with a machine and to depend largely upon

it where only a limited grain ration is fed, but a ration wholly alfalfa does not

seem to give economical results.

"This experiment shows that cut or ground alfalfa can be substituted for

shorts at tin' same price in fattening pigs."

In another test a lot of 1»> young sows were fed for 8 weeks corn meal and

ground alfalfa hay 1: 1. in comparison with a similar lot of 11 sows fed like

proportions ol ground barley and ground alfalfa hay. The average daily gain

on the corn-meal ration was 0.98 lb. per head and on the barley ration 0.84 lb.

"Both these lots made tine gains and at farrowing time produced large, strong

litters, showing that the rations had been nearly ideal . . . for brood sows."

In a third test, 13 brood sows averaging U.jS lbs. each were fed a ration of 2
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lbs. corn meal and 6 lbs. of cut alfalfa bay tbrougbout tbe winter. At tbe end

of tbe fiftb week, when tbe sows began to farrow, the average weight was lit ',4

lbs. "These sows kept in fine condition, farrowing during February and

March, and saved large litters in every case. They were fed a ration one-half

corn or barley and one-half alfalfa while suckling pigs.

" These several experiments, including 113 animals in all, give excellent proof

of the high nutritive value of alfalfa supplemented by a small corn ration."

Experiments on the rational feeding of army horses, H. van de Venne
{Rapport xur des experiences d'alivnentation rationelle du cheval de troupe.

Brussels: H. Lamertin, 1905; rev. in Gentol. Agr. CJieiu., S.) (1905), No. 12, m>-

825-829).—The possibility of substituting for oats a commercial feed made up

of 60 per cent molasses, 20 per cent corn feed, and 20 per cent linseed meal

was studied .with horses belonging to the military and war school at Brussels.

Judged by tbe weight of the animals, the author concluded that the normal

ration made up of 5.5 kg. oats, 0.6 kg. bran, 3.0 kg. hay, and 0.2 kg. chopped

straw was sufficient for their needs. When about half the oats was replaced

with the molasses feed somewhat greater gains were made than on the normal

ration. The molasses ration had no marked effect on the amount of water

consumed.

The influence of crushing- on the digestibility of oats, L. Grandeau (Jour.

Agr. Prat., n. ser., 10 (1905), No. 51, j>i>- 777-779, fig. 1).—According to the

author's investigations crushing oats increases their digestibility when fed to

horses. He states that they have been fed with satisfactory results for some

years by the Paris Cab Company and have effected a decided saving.

Report of manager of the poultry department, W. R. Graham (Ann. Rpt.

Ontario Agr. Cot. and Expt: Farm, 31 (1905). pp. 228-239, fin*. J).—The class-

room work in poultry and the general treatment of the college breeding stock

are discussed, and experimental work with incubators, with poultry houses, and

with different rations for fattening chickens is reported.

Many of the incubator chickens were affected with white diarrhea, and it

seemed possible that incubators operated in badly ventilated rooms were the

cause, though the experiments undertaken did not lead to definite conclusions.

However, well-ventilated rooms which are not very moist, an even temperature

for the incubators, and fresh air for the chickens from the first day of hatching

are recommended, as well as healthy eggs from vigorous stock and the avoidance

of sloppy foods. Scalded milk, boiled rice, and rice water are. in the author's

opinion, at times excellent preventives for this trouble, which was apparently

not of bacterial origin.

When different sorts of poultry houses were tested, " the use of straw over-

head was effectual in keeping the houses dry. The coldest house . . . proved

to be the most satisfactory in both the number of eggs produced, the fertility of

the eggs, and also in the general health of the birds. . . . Grass runs at the

north of the houses are not equal to runs on the south, especially in the late

autumn when the wind blows in one door and out of the opposite."

The rations used for fattening chickens are described, and the results obtained

with a number of rations mixed with sweet skim milk, sour skim milk, whey,

and water are given, 10 lots of 12 chickens each being used and the test cover-

ing 3 weeks. A ration of equal parts corn meal, oatmeal, and shorts mixed with

whey was the cheapest, a pound of gain costing 4 cts. A mixture of equal parts

of ground corn, oats, and barley mixed with water was the dearest, a pound of

gain costing 12.34 cts. The grain required per pound of gain was also greatest

with this ration, being 10.73 lbs. The smallest amount, 2.5 lbs., was required

with equal parts of shorts, corn meal, and oatmeal, with 25 per cent of beef

scrap and mixed with water.
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" Sour skim milk. i. e., milk thai is thickened, is without doubt the host liquid

to mix with graiu rations where a uniform product is wanted, and more so

where white-fleshed chickens arc in demand. Sweel skim milk has n<»t a

feeding value for grown chickens equal to sour milk. Whey Is a better food

than is generally considered. The results appear to indicate that it aids

digestion. Whey and pork scrap have qo1 given the results expected, and . . .

this combination lis qoI recommended]. Where pork scrap and beef scrap

cmii be procured a1 reasonable cost, say 2 cts. or less per pound, they arc good

value, especially where ;i yellowish flesh is in demand. Grain mixtures only

mixed wit 1 1 water are not economical considering this test."

Artificial incubation, E. Bbown (Jour. Bd. Agr. [London], 12 (1905), Wo. .'.

///*. 87 96, fig. I. (hiins. 8). -The results of incubation experiments carried on at

the Reading College Poultry Farm are summarized.

"The results of the year's operations have been eminently satisfactory, and

to secure with so large a number an average of 75.82 per cent is indicative of

the success attending the use of artificial methods of hatching under suitable

conditions and with well-niade reliable machines.

"liens have chiefly been employed Cor the hatching of ducklings, and the

extent of observations with incubators was too limited to make any special

records."

Hints to poultry raisers, G. A. Bell (/
'. S. Dept. Agr., Bur. Anim. Indus.

Circ. 82, j>i>. 8).—Varieties, poultry houses, feeding of hens, and the feeding of

young chicks are the topics discussed in this general summary of data.

The marketing of poultry products, F. II. STONEBUBN (Connecticut 8torrs

Sta. Bui. 88, pp. 28, figs. 8).— In tins discussion of marketing poultry products,

the author considers choice of markets, prices, methods of classifying and pack-

ing eggs, methods of killing, dressing, and shipping poultry, market conditions

with reference to chickens of different ages, capons, turkeys, <^h^\ ducks.

guinea fowls, and squabs, and related questions.

The author calls attention, in discussing the utilization of by-products, to

the fact that the fresh blood obtained when the chickens are killed may advan-

tageously be fed to live poultry. "Because of the high percentage of protein

it contains, it is especially valuable as food for laying and young stock. It can

be most conveniently fed by mixing in the mash feed."

The losses in weight in killing and dressing ."•."»! cocks, cockerels, hens, and

pullets were recorded. On an average the weight of the birds bled and plucked

Was 9.4 per cent less than the live weight. With the intestines, head, and feet

removed, the dressed birds weighed -'>.- per cent less than alive.

Poultry and pigeon-squab combination, M. K. BOTES I ltd. Poultry Jour.,

l.i ( 1906), No. 12, pp. 1245 1248, figs. 5).—On the basis of experience, the author

believes that squab and poultry raising may he successfully combined. The

care of breeding stock, preparation of squabs for the market, and related ques-

tions are discussed.

Breeding wood ducks, S. I >. Talbot (Rel. Poultry Jour.. 12 (1906), No. 11.

}). II IS).—On the basis of experience the author states that wood ducks can be

successfully raised in captivity. *

A yard having bushes as shelter should be provided and inclosed with netting,

in short, an attempt should be made to approximate their natural surroundings

as closely as practicable. A house is not Deeded, but some shelter is useful ill

wilder. The birds do not lay until they are two years old. The yards should he

covered with wire netting, or if this is not convenient the wing may be unjointed

at the first joint to prevent flight

Raising guinea fowls, JENNIE O'Conneb (Texas /'arm and Ranch. .!', (1906),

No. J, i). Ut ),—lu a discussion of the feeding and care of guiuea fowls the
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author states that mites and lice are more dangerous for these birds than for

other classes of poultry and that precautions should he taken to keep them

free from such pests.

DAIRY FARMING—DAIRYING—AGROTECHNY.

Gluten and cotton-seed meal with silage, hay, and stover for dairy cows,

A. M. Soule and J. R. Fain (Virginia Sta. Bui. 150, pp. SO, fin*. 16).—The

author reports a feeding experiment and discusses at some length the feeding

of dairy cows with special reference to Virginia conditions.

Four lots of cows each were fed experimentally for 120 days. The cows

in lot 1 consumed on an average 8.18 lbs. of gluten and corn-and-cob meal, 5.73

Tbs. of silage, and 0.57 lbs. of hay; the cows in lot 2. 0.01 lbs. of cotton-seed

and corn-and-cob meal, 5.71 lbs. of silage, and 0.15 lbs. of hay : the cows in

lot 3, 8.82 lbs. gluten and corn-and-cob meal. 5.70 lbs. silage, and 2.01 lbs. of

stover ; and the cows in lot 1, 0.85 . lbs. of cotton-seed and corn-and-cob meal,

5.52 lbs. of silage, and 3.35 lbs. of stover. Gluten meal*was therefore contrasted

with cotton-seed meal and hay with stover.

Combining the groups with reference to the hay and stover, it was found

that the lowest amount of food consumed per gallon of milk and pound of

butter produced was shown by the lots fed hay, and that the net cost of a gallon

of milk and a pound of butter was less with the hay ration than with the stover

ration. The difference, however, was not marked, indicating clearly, according

to the author, that a good quality of corn stover can often be fed with practically

as good results as timothy hay.

Combining the lots with reference to the gluten meal and cotton-seed meal

the results showed a slight difference in favor of the cotton-seed meal. The
total amount of food consumed, as well as the net cost per pound of butter and

gallon of milk, was, however, practically the same in each case. At the prices

quoted, however, it was considered that the cotton-sqed meal should be given the

preference.
« Tne experiment also seems to indicate quite clearly that foodstuffs may be

properly compared on the basis of the digestible protein they contain, which

is in line with a number of feeding experiments previously made, and would

seem to be a safe conclusion to draw."

Dried beet pulp as a substitute for corn silage; dried beet pulp v. dried

molasses beet pulp; dried molasses beet pulp v. hominy meal, G. A. Billings

(New Jersey Sta*. Bui. 189, pp. 24, pi. 1)-—A comparative test of dried beet

pulp aud corn silage was made with two lots of two cows each during 2 periods

of 15 days each.

The beet-pulp ration consisted of 9 lbs. of pulp, 10 lbs. of mixed hay, 10.5 lbs.

of mixed feed, and the silage ration of 45 lbs. of silage, 5 lbs. of mixed hay and
the same amount of mixed feed. The pulp ration produced 10.2 per cent more
niilk and 9.7 per cent more butter than the silage ration, but the cost was
greater. On the silage ration the cost of 100 lbs. of milk was 2.8 cts. less and
the c^st of 1 lb of butter 0.01 ct. less than when the pulp ration was fed.

In the second experiment of a similar nature a comparison was made of dried

beet pulp and dried molasses beet pulp, and in the third test dried molasses beet

pulp was compared with hominy meal. The last two experiments presented

here in abstract form have been noted from another source (E. S. R., 17, p. 394).

Alfalfa hay v. purchased feeds, G. A. Billings (New Jersey 8tas. Bui. 190,

pp. 19-31, pi. 1).—A feeding experiment was made with 8 cows during 00 days

for the purpose of securing additional data on the value of home-grown alfalfa

hay. Previous comparisons of home-grown and purchased feeds were reported
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in Bulletins 148, 161, and 17 1 of the Btation i B. s. R., 13, p. 176; 14, p. 604; L6,

p. 298).

The alfalfa ration consisted of M lbs. alfalfa bay, 35 lbs. corn silage, and -\

lhs. cotton-seed meal. The purchased feed ration consisted of l
( » lbs. corn silage,

7 lbs. cornstalks, 11 lbs. wheal bran, C lbs. dried brewers' grains, and 2 lbs.

cotton-seed meal. The average daily yield per cow on the alfalfa ration was
26.3 li»s. of milk, containing l per cenl of fat, and on the f 1 ration 27.3 lbs. of

milk, containing 4.15 per cenl of fat. With alfalfa baj al $6 per ton (the esti-

mated cost of production I the cosl of producing 100 lbs. of milk from this ration

was 47.<". cts., while the cost of milk production on the feed ration was 71.8

cts. per 100 lbs. of milk.

The ••i.st of producing 1 lb. of butter on the two rations was respectively

10.17 and 14.86 cts. Comparing the results of the present with the earlier

experiments it was found that the saving in cost of production by home-grown
feeds over purchased feeds was 22.4 per cent for milk and 20.2 per cent for

butter, indicating the greal advantage of growing protein feeds.

Forage and soiling experiments, 1904, G. (
'. Watson and T. I. Maiks

(Pennsylvania Sta. Bui. 75, i>i>. 12).—The forage crops grown during the sea-

son were as follows: Flat peas, peas and oats, peas and Parley, clover, cowpeas
and sorghum, and cowpeas. Notes are given on the culture of each of these

crops and the yields are reported in tabular form.

The crops were U^\ to 5 cows and data are given showing the production by

each. Similar tests were made in P. mil' mid 1903 ( E. S. R., 15, p. 998; 17. p. 285).

Of the crops grown during the ."'. years, sorghum and cowpeas produced the

largest yield of green substance per acre and alfalfa the greatest weighl of

air-dry substance. Both crops are considered very satisfactory as green forage.

Corn grown as a single crop ranked second in the production of air-dry matter.

Field peas and oats are also considered very satisfactory held crops. Flat peas

and rape are not recommended. Cowpeas are considered preferable to soy

beans.

Feeding experiments with milch cows, J. Hansen (Landw. Jahrb., 85

(1906), No. 1-2, fii). 125-158).— Several feeding stuffs were compared by feeding

in successive periods in experiments with ('. cows, lasting in all 142 days.

The feeding stuffs used were wheat bran, cocoanut cake. " Maizena,'" fat-

free palm-nut meal, and palm-nut cake. When fed in quantities having the

same amount of digestible nutrients, the different feeding stuffs exerted, accord-

ing to the conclusions reached by the author, a very unequal influence upon the

yield of milk. Independent of the amount of nutrients contained, the feeding

stuffs were considered as having a specific influence on milk production, both

as regards the yield of milk and the fat content of the milk.

As compared with wheat bran " Maizena *' increased yield of milk, but

decreased the percentage of fat The cocoanut cake and the residues from the

manufacture of palm oil produced practically the same amount of milk as the

wheat bran, hut increased to a marked extent the f.-it content of the milk. Com-

pared on the hasis of digestible nutrients cocoanut cake produced no better

results than the residues from palm oil manufacture. The palm-nut cake

obtained by pressure had the same Influence as the palm-nut meal obtained by

extraction.

Experiments on feeding dairy cows, C. P.. Jones (Ab8. in Dairy, /
s

i 1906),

No. 206, />. 39). The feeding experiments Included •_'<• cows and covered in all a

period of 48 weeks. Some of the general conclusions reached are in suIkimiic,'

as follows :

A heavy grain ration of iu u>s. or more may cause an increase in the yield of

milk hut not always with profit. The limit beyond which it is unprofitable to

increase the allowance of concent rated \'iH><\^ was not ascertained, hut it may he
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regarded as certain that 12 lbs. per 1.000 lbs. live weight is, on the average,

excessive. It is considered doubtful if an increase in the- amount of grain has

any appreciable influence upon the quality of the milk.

The morning milk of an average lot of cows, even when well fed, may fre-

quently be under tbe standard in butter fat during the earlier part of the lacta-

tion period and an increased amount of grain causes but little improvement in

this respect. The gain in live weight of cows fed a heavy grain ration was

much greater toward the end of tbe lactation period. The results, therefore,

are in favor of tbe practice of feeding dairy cows grain rations largely in pro-

portion to the amount of milk produced.

Tbe second series of experiments reported related to the effect upon the

quantity and quality of milk of equal and unequal intervals between milkings.

One lot of 5 cows was milked at a. m. and 4 p. m. and another lot at 6 a. m.

and p. m. When tbe intervals were equal tbe morning milk contained on an

average 4 per cent of fat and when unequal 3.0 per cent, confirming results

obtained elsewhere.

Contribution to the manner of conducting practical feeding experiments

with milch cows, A. Ostermayer (Osterr. Moll: Ztg., 13 (1906), Xos. 2, pp.

15-17; 3, pp. 29, 30).—Tbis article summarizes briefly the results of 15 feeding

experiments in different parts of Moravia. Each test lasted 120 days divided

into 5 periods. During the second and fourth periods the value of sesame cake

was tested. In all 93 cows were used in the trials. The results were favorable

to the feeding of sesame cake, but are discussed mainly with a view to showing

tbe value of conducting practical tests of tbis kind.

On the influence of feeding stuffs on milk and milk products, A. Burr

(Moll: Ztg., 19 (Wo.V). Vox. 1,0, pp. 1025, 1026; ','». pp. n',7. ll',S: J,9, pp. 1243,

1244; 50, pp. 1261. 126$: 51, pp. 1295-1297).—Tbis summarizes considerable

information on tbe effects of feeding cows potatoes, potato vines, potato pulp,

the residue from the manufacture of alcohol from potatoes, root crops, beet pulp,

molasses, articbokes, various leguminous crops, and other feeding stuffs.

Dairy cow demonstration of the Louisiana Purchase Exposition, E. H. Far-

kington (Fort Atkinson, Wis.: W. T). Hoard Co., 190.1, pp. 64, figs. 25).—This

report contains the supplementary regulations governing the tests, the general

plan on which the demonstration was conducted, analyses of tbe feeding stuffs

used, and the daily records of the herds, which consisted of 5 Buwn Swiss cows.

15 Holstein cows. 25 Jersey cows, and 29 Shorthorn cows. The test lasted 120

days. Tbe following table summarizes some of the data obtained:

Record of the best, poorest, and <irer<t</e coir in each herd.

Daily
yield of
milk.
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Official tests of dairy cows, 1904-5, F. \Y. Woll < Wisconsin 8ta. Bui. tSl,

pp. /''. figs. 20). During the year 864 tests were made of 356 cows of which

245 were Holstein, 93 Guernsey, '.» Jersey, 7 grades, i Shorthorn, and l Red Poll.

The tests .-in' reported in detail and illustrations are given of many of 1 1n* cows.

The rules regarding the conduci of the dairj tests are appended.

Report of the professor of dairy husbandry, II. II. Inw i I////. Rpt. Ontario

A<jr. Col. and Expt. Farm, 31(1905), pp. 106 tSS). Brief notes are given on the

w<»rk of the dairy departmenl during the year, and experi ots in butter mak-

ing, cheese making, and feeding cows are reported.

Experiments in butter making (pp. 107-115).— In 5 experiments a comparison

was made of churning pasteurized sweel cream directly after adding 20 to '_'."»

per cenl of culture with similar cream ripened in the usual way after adding

the same amounl of culture. The results of the presenl experiments as well as

those of the previous year (E. S. It.. IT. p. 178) showed thai a butter of better

keeping quality wax produced from the sweel cream than from the ripened

cream, although the ,\ ield was not quite so great.

Experiments were conducted to determine the relative value of churning

sweet cream without any culture and with the addition of 1<». 20, and 30 per

cent Of culture. The sweet cream lets churned in less time and at lower tern

perature than the other lots. The loss of tat in the buttermilk decreased as the

amounts of culture added increased. The slighl difference in the quality of the

butter from the different lots was in favor of the addition of 30 per cenl of

culture.

Pasteurization of milk was compared with pasteurization of cream. The

results showed very little difference in the quality of the butter. As the pas

teurization of cream and skim milk separately is considered more convenient.

this method is recommended for creameries.

Ripe cream was pasteurized at temperatures of L30, 140, 160, and 180 r.

The pasteurization made little or no difference in the acidity of the cream nor

in the time required for churning. The greatesl loss of fat was from cream

heated to 140° and the highest yield of butter from cream pasteurized at 180 .

There was apparently not much difference in the quality of the 1. utter from the

4 lots. The author, therefore, recommends a temperature of isn to 185 for

the pasteurization of ripe cream, hut considers it better, however, to pasteurize

t lie cream when sweet.

In continuation of experiments with butter preservatives, previously noted

(E. S. It.. IT. ]». INI' ). tests were made of salt, horax. boric acid, mixtures of

borax and boric acid, mixtures of horax. boric acid and common salt, mixtures

of a commercial preservative and common salt, and .". commercial preservatives.

The results are tabulated and lead to conclusions similar to those previously

quoted. The author is not prepared at presenl to recommend preservatives

other than common salt for butter to he used for home consumption, hut con-

siders it an advantage to use 0.25 per cenl boron preservatives in unsalted

butter for export.

Five experiments were made in regard to increasing the percentage of water

in butter. The water content of the butterwas not increased by having a stream

ot cold water playing upon the butter while it was being worked. In only -

instances was there an increase in the water content as the result of washing

and working at the same time.

A comparison was made of 2 combined churns, the results being practically

the same for hot h.

Experiments in cheese making (pp. 115-126).— Rennel was compared with
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pepsin for coagulating milk in cheese making. The yield of cheese was slightly

greater and the quality somewhat better when rennet was used. Pepsin is not

recommended as a substitute for standard rennet inasmuch as it is much more

difficult to prepare for use and does not keep well when dissolved.

In continuation of experiments during the 2 previous years comparisons were

made of 3J and 6f oz. of rennet per 1,000 lbs. of milk. The results showed very

little difference in the yield of marketable cheese or in the quality as a result

of using double the ordinary amount of rennet.

Nine tests were made to compare milling curds crosswise and lengthwise, the

lesults showing little or no difference in the two methods. Curds milled length

wise lost about 0.5 per cent more in weight.

Experiments were again made with cheese containing normal and excessive

amounts of moisture. The results of the experiments are considered as indi-

cating that the average percentages of moisture. 45 at dipping and 34 in the

green cheese, may be increased without injuring the quality of the cheese if

ripened in cold storage at about 40° F. It is stated that a rapid method of

ascertaining approximately the amount of moisture in curd at dipping has been

discovered, but that experiments will be conducted for another season before

the results are reported.

In 18 experiments curds were heated at temperatures ranging from 101 to

110° as compared with the temperature of 98 to 100° ordinarily employed. Cook-

ing at temperatures above 100° tended to check the development of acid, de-

creased the yield of cheese, and did not improve the quality.

In 10 experiments the effect of different degrees of acidity of curds at the

time of salting was studied. The results showed that the greater the amount
of acidity at the time of salting the less was the yield of cheese. The quality of

the cheese, however, was apparently more satisfactory when the acidity was
comparatively high, less than 1 per cent showing a tendency toward a poorer

quality of cheese.

In 10 experiments further comparative tests were made of ripening cheese

at different temperatures. The conclusion is drawn from the results obtained

during the 3 years that the lower the uniform temperature at which cheese can

be ripened economically, the better will be the quality of the cheese, and the

less the loss in weight during ripening.

Further experiments were also made on moving cheese from the ordinary

curing room to cold storage at the end of 1 week. Very little difference was
observed in the quality of the cheese whether placed directly in cold storage

or removed to cold storage at the end of 1 week. The conclusion is therefore

drawn that cheese may be moved once a week to cold storage without inter-

fering with the quality of the cheese, although the shrinkage will be greater.

Comparative tests for the third year were made on placing cheese on shelves

and boxing directly from the press. The results agree with the previous experi-

ments and indicate, according to the author, that it is quite practicable to put

cheese into a- clean, dry box and place in cold storage at 40°. The development

of mold is considered an objection to the method. Boxing directly from the

press reduces the loss from shrinkage.

Experiments in paraffining cheese showed that this method decreased the

loss in weight but also lowered the quality of the cheese. It is considered

doubtful if paraffining cheese is advisable for the ordinary cheese maker.

Experiments in dairy stable (pp. 120-131).—In tests with 4 calves a compari-

son was made of bran, oats, and oil cake with bran and Blatchford calf meal

with and without skim milk. The conclusion is drawn from the results of
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the experiments thai thrifty calves for the dairy may be reared on skim milk,

wheal bran, ground oats, ami a little oil cake or flaxseed meal, after getting a

start for about •"> weeks on whole milk.

Comparative tests were made of daily rations of t. 8, and \-j. lbs. of a grain

mixture consisting of bran l parts, <>ats :: parts, and oil cake l part The

fat content <>f the milk was practically the same in each Instance. The highest

daily yield per cow was from the largest amount «>f grain, but the average cost

per l<><> lbs. of milk was 68.1 cts. as compared with 51.4 and 15.4 <-ts. for the

rations containing 8 and I lbs. of grain, respectively. It is believed that about

s lbs. per day is the proper amount for average cows.

A test was made of a commercial feeding stuff designated sugar ami flaxseed

meal. The addition of 1 \ lbs. of this material to the regular ration did not

increase the yield of milk.

Dairy herd record (pp. 131-133).— Records are given of a dairy herd of 24

cows for 1 year. The yield of individual cows ranged from 10,249 lbs. of milk

to ::.:;i<> lbs. and the profit on milk over cost of food from si 17.7s to $34.84.

The milk scales, the milk sheet, and the Babcock test for the farmers of

South Carolina, B. II. Kawi. {South Carolina sin. Bui. 95, i>i>. n. fins. t2).

This bulletin describes and illustrates methods of obtaining and keeping dairy

herd records.

The chemical composition of colostrum with especial reference to the

proteids, E. Winterstein and K. Steickleb (Ztschr. Physiol. Chem., Tt </.'"/';»,

No. I. I>l>. 58-82).—Methods of analysis are described and references are made
to the more important contributions to the literature of this subject.

From the proteids of colostrum coagulated by heat the authors obtained by

hydrolysis, ai.inin. aminovalorianic acid, leucin, pyrrolidin-carboxylic acid,

serin, phenylalanin. tyrosin. aspartic acid, glutaminic acid, cystin, and other

unidentified amino acids, arginin, histidin, lysin, tryptophan, and ammonia.

These proteid substances contain, in addition, one or more carbohydrate radicals.

Colostrum was found to contain the following constituents: Casein, albumin,

globulin, fat, free-fatty acids, lecithin, cholesterin. glycerol-phosphoric acid,

milk sugar, and urea. The following were not found: Tyrosin. cholin, nuclein,

and hexon bases. Aside from milk sugar, no other optically active carbo-

hydrate capable of reducing Fehling's solution was found.

Taint in milk due to contamination by copper, J. Golding and E. Feilmann

(Jour. Soc. Chem. Indus., .r, < 1905), No. .!',. pp. 1285, 1286, fig. /).—A bad flavor

in milk was traced to the use of a cooler from which much of the tin was worn

off, exposing the copper.

This suggested an investigation to determine the action of milk on copper in

which it was found that milk is capable of dissolving from 1 to over 100 parts of

copper per million of milk. The quantity of copper passing into solution was

much greater when the milk was exposed to the air. The taiid originally

observed in milk was reproduced experimentally in milk exposed to the influ-

ence of copper. A peculiar flavor developed in lb to IS hours after such con-

tamination.

A bacteriological study was made of milk in which the characteristic flavor

was present. The presence of copper was found especially unfavorable to the

development Of lactic-acid bacteria, and therefore tended to delay the Souring

of the milk. When, however, milk was heavily inoculated with lactic-acid

bacteria, the milk soured without the development of the peculiar flavor men-

tioned. The origin of this flavor is attributed in part to the development of

bacteria as Influenced by the presence of copper and in pari to a direct influ-

ence of the copper.
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Fat content of separator slime, P. Gokdax (Milchw. Zentol., 1 (1905). No.

// }K $99).—A microscopical examination of separator slime showed the- pres-

ence of large numbers of fat globules. Determinations by the Gerber method

showed the presence of 10 to 19 gm. of fat per kilogram of separator slime.

Milk and butter preservatives, R. Harcourt (Ann. Rpt. Ontario Agr. Col.

and Ewpt. Farm. 31 (1905), pp. 69. 10) —In 20 samples of commercial preserv-

atives examined, sodium chlorid and sodium bicarbonate were almost invariably

present in large quantities, the amount of common salt being often over 20 per

cent. The boron compounds regularly present were not determined.

Investigations on the preservation of milk samples, M. Siegfeld (Milchir.

Zen t hi.. 1 {190.')). No. 11, pp. £88-493).—Comparative tests were made of for-

malin and potassium bichromate. The results were interpreted as showing that

formalin is the most satisfactory preservative for this purpose. The author

recommends the addition of only 2 to 3 drops of the commercial solution diluted

one-half with water to 100 cc. of milk.

The adulteration of butter, C. Simmonds (Nature [London], 73 (1906), No.

1898, i>p. 466-468).—This is a concise presentation of modern methods employed

in the adulteration of butter and of the means adopted or suggested for the

prevention of this fraud.

Some of the factors that control the water content of butter, F. T. Shutt,

C. F. Whitley, and A. T. Charron (Canada Dept. Agr., Bairn Conn: Branch

Bui. 8, pp. 10).—The factors studied experimentally were the temperature of

churning, temperature of wash water, size of granules when churning was

stopped, length of time between salting and final working, and the effects of

varying amounts of salt.

From the comparison of high and low churning temperatures and high and

low temperatures of wash water it was concluded that the higher the churning

temperature, within reasonable limits, the higher the water content of the

butter; that the higher water content, due to a higher churning temperature,

may be reduced to a certain extent though not to a safe amount by a low tem-

perature wash water; and that a high churning temperature causes a greater

loss of fat in the buttermilk.

Butter was churned to the size of clover seed, corn grains, and walnuts, the

results showing that the larger the granules the higher the water content of the

butter. Butter worked 24 hours after salting contained 11.78 per cent of water

as compared with 13.42 per cent in butter worked 2 hours after salting. Butter

salted at once and worked after 24 hours contained 11.01 per cent of water,

while butter worked slightly immediately after churning, and salted and worked

after 24 hours contained 12.51 per cent of water. These results show, there-

fore, that the length of time between salting and working is an important factor

in reducing the water content of butter. Allowing butter to drip for 10, 15, or

30 minutes did not materially affect the water content.

Butter salted at the rate of £ oz. per pound and worked 2 hours after salting

contains slightly more water than butter salted at the rate of 1 oz. per pound

and worked after the same interval. There was practically no difference, how-

ever, when the 2 lots were worked 24 hours after salting. Butter not salted

contained slightly more water than butter salted at the rate of 1 oz. per pound.

A slight working of butter before salting did not appear to affect materially the

water content of the butter. The results on the whole show that there is a very

distinct relation between the process of manufacture and the water content of

the butter.

The constituents of Emmenthal cheese, E. Winterstein and W. Bissegger

(Ztschr. Physiol. Chem., 47 (1906), No. 1, pp. 28-57).—Reference is made to

previous investigations on the nitrogenous constituents of Emmenthal cheese
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(B. S. Et., 16, p. 196), methods of quantitative analysis used are described in

detail and the results obtained are reported. The following table shows the

nitrogenous constituents calculated to fat, ash, and water-free substance:

nitrogenous constituents in Emmenthal cheese.

Total nitrogen -

Total i»r.)tci<l nitrogen -

Nitrogen in coagnlable proteida
Nitrogen in peptones
Nitrogen in bases a
Nitrogen in lysin— — .

Nitrogen in ammonia
Nitrogen in amino acids
Nitrogen in pnrin bases -

Nitrogen in water extract
Nitrogen in phosphotungstic precipitate from water extracl
Water soluble organic material

a Nitrogen in the precipitate by phosphottmgstic acid including, in addition to the lias'--.

lysin, tetramethylendiamin, pentamethylendiamin, other decomposition products, and cholin.

On the presence of acid and rennet producing' bacteria in ripening cheese,

c. Gokin] ( Mih-liir. Zentbl., l (1905), \>>. n, pp. ',>.>', \98). Notes are given on

the differenl types of bacteria capable of producing acid and rennet in cheese.

These include different forms of cocci and a spore-forming bacillus designated

Bacillus acidificans presamigenes casei. Three groups of milk bacteria are

recognized—lactic-acid bacteria, which produce acid without peptonizing the

casein; bacteria which peptonize casein withoul producing acid, and bacteria

which decompose both the milk sugar and the casein.

On the classification of the bacteria of milk with special reference to the

acid and rennet producing bacteria, A. Rodella ( Wilchw. Zentbl., 2 (1906),

No. I. pp. 8 12).—This is a discussion of the classification of milk bacteria.

The causes of ''blowing" in tins of condensed milk, <;. II. Pethybbidge

(Econ. Proa Roy. Dublin Soa, l (1906), No. ?. pp. 806-820). The author

investigated the occasional occurrence of spoiled cans of condensed milk in

the product Of one factory, and found the cause to be yeasts which were not

introduced into the milk with the cane sugar used and which were not Inhib-

ited in their activity by increasing concentration of the cane sugar.

The source of the yeasts was apparently the original milk supply. As the

destruction of the yeasts by heat during the manufacture of condensed milk

was not practicable, more careful attention was paid to the condition of the

milk supply and a considerable improvement followed the rejection of dirty

milk.

Annual report on the investigations and progress of the manufacture of

sugar, J. Bock (Jahresber. Zuckerfabrik. [Stammer], y, (1904), PP> X+807, figs.

«4).—chapter 1 of this review of the literature of sugar making for 1904 deals

with the agricultural features <>r the industry, chapter 2 with the technology

of sugar making, and chapter :; with chemical methods and investigations.

Two concluding chapters contain a list of patents relating to the sugar industry

and statistical matter.

The manufacture of cane sirup, B. B. Boss (Alabama ('<>JI<<k sta. /,'///. /.».?,

1>1>. H8-16B, fig%. 2).—The author discusses the different steps in the manufac-

ture of cane sirup, making numerous suggestions for the improvement of

methods in common use in the State. Some experimental work is ;ils<> reported.

Extraction tests showed that in most cases the 2-roller and 3-roller mills
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removed from 55 to 60 per cent of the juice. The highest extraction, approxi-

mately 75 per cent, was secured with a 5-roller mill. In an earlier bulletin of

the station a form of sulphuring apparatus was described (E. S. EL, 7, p. 719).

In the present bulletin a still simpler form improvised from a large sirup bar-

rel is described. The station has also found it possible to employ liquified

sulphurous acid as a clarifying agent. While good results may be obtained

by the use of sulphur fumes alone it was found that better results could be

obtained by the use of lime in addition.

Instead of either of these methods, however, the bisulphite of lime may be

used in the proportion of 1:200, although the sirup is not usually so bright as

when the juice is treated with sulphur fumes. It is stated that in many cases

the acid phosphate of lime was used as a clarifying agent with excellent

results. Fairly good results were obtained by the use of sand filters for the

removal of suspended matter. The use of cotton batting as a filter for the hot

sirup was tested, favorable results being secured. Numerous other features

connected with the manufacture of cane sirup were also studied experimentally.

Experiments with fermentation of fruit juices, G. Knudsen (TidssJcr. Xwske
Landbr., 12 (1905), No. 5, pp. 222-230).—Experiments with 10 kinds of pure-

culture yeast of different origin in making wine from currant, raspberry, and

blueberry juice are reported.

—

f. w. woll.

Chemical processes in wine making, K. Windisch (Die chemischen Vor-

gange beim Werden des ^Yeines. Plieningen: Friedrich Find, 1905, pp. 122).—
This deals with the different kinds of sugar and acids in grape juice and cider,

and the chemical changes taking place in these products during fermentation

and storage.

The spinning and twisting of long vegetable fibers, II. R. Carter (London:

Charles Griffin d Co., Ltd.; Philadelphia: J. B. Lippincott Co., 190',, pp. XVI+
360, pis. 10, figs. 151).—This book is a practical manual of the most modern

methods as applied to the hackling, carding, preparing, spinning, and twisting

of flax, hemp, jute, tow, and ramie.

VETERINARY MEDICINE.

Division of veterinary science, J. A. Gilruth (New Zeal. Dept. Agr. Ann.

Rpt.,13 (1905), pp. 152-227, figs. 3).—A detailed report is made of the veterinary

staff of New Zealand, the work performed in meat inspection in connection with

abattoirs and export slaughter houses, dairy inspection, and various investiga-

tions relating to animal diseases.

Contagious mammitis has spread without much control since the author's

previous report. It is recommended that compulsory notification be required

for this disease together with the registration of all dairy herds, their periodic

inspection, and the sterilization and pasteurization of all milk at creameries.

The present distribution of the disease is briefly outlined. In treating mammitis
the author recommends injections of boracic acid. Notes are also given on the

present occurrence of blackleg in New Zealand. By means of preventive

vaccination the mortality of this disease has been reduced to the extent of 75

per cent.

A brief account is also given of anthrax, hepatic cirrhosis, tuberculosis, abor-

tion, sterility, contagious pleuro-pneumonia in lambs, a disease resembling

braxy, cystic kidney in pigs, cancer of the eyelid and liver in fowls, hydatids

in sheep, tetanus, various forms of cancer in calves, and pasteurellosis in calves

and pigs. A study of the last-named disease showed that the cause was a

micro-organism belonging to the Pasteurella group, which produces a hemor-

rhagic septicemia. The organism appears to gain entrance through the navel
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of oew-born calves and other animals. Subcutaneous inoculation of the micro-

organism even in large doses in calves produced only local Inflammatory swell

[ngs with no constitutional disturbance. Pigs fed and inoculated subcutane-

ously with the cultures failed to develop any pronounced symptoms of the

disease, while intravenous Inoculation caused acute constitutional symptoms

with higb temperature.

Reports of inspectors of stock for the year ended March 31, 1905, B. <i.ii-

ton et ai.. (New Zeal. Dept. Agr. Ann. Rpt., 13 (1005), pp. 92 126).— Note- are

given on the number of domestic animals in various Inspection districts of New

Zealand and also on the state of the health of animals, with particular reference

to the more important diseases, especially contagious abortion, maminitis,

sheep seah. tuberculosis, etc.

Diseases of the bone and phosphates in the feed, L. GRANDEAD (Jour. Agr.

Prat., n. ser., 9 I 1905), Vo. 28, pp. 726, 121).—Attention is called to the variation

in the content of phosphoric acid in various food materials and to the relation-

ship between weakness and disease of the hone and the relative scarcity of

phosphoric acid in the food, in general the results of various investigators

Indicate that the weak condition of the hones of domesticated animals may

frequently be attributed to a lack of phosphoric acid in their food.

Comparative study of different forms of tuberculosis, S. ABLOING (Jour.

\l< <i. i rt. 1 1 Zdotech., 56 I 1905 >. Dec., pp. 105-121 i.—This article is a report pre-

sented by the author at the recent International Congress of Tuberculosis in

Paris, and the report is accompanied by short statements by Kossel and

Ravenel.

The author, on the basis of his investigations, has been led to the conclusion

thai the differences between various races of tubercle bacilli coming from dif-

ferent animals and man are slighl as compared with their points of resem-

blance. This variation is. therefore, looked upon as a mere biological function

of the tubercle bacillus. The various types of tubercle bacilli recognized by

different bacteriologists are considered as varieties of the same species. As an

argument in favor of this position, the author states that all varieties of tuber-

cle bacilli are agglutinated by serum from tuberculous animals or human beings.

It is concluded, therefore, that human and bovine tuberculosis are of the same

nature and intertransmissihle. It is necessary to protect human beings from

infection through tuberculous meat and milk, and also to protect animals from

human tuberculous patients. Kossel. in his report, calls attention to the differ-

ences between the human and bovine type of tubercle bacillus and maintains

that bovine tuberculosis is due exclusively to the bovine form of the bacillus.

Pigs are susceptible to both forms, and man may become infected by tuberculous

meat, hut more frequently by the milk of tuberculous cows. Ravenel states

that the bovine tubercle bacillus may gain entrance to man and cause tubercu-

lous lesions. In general, the human bacillus is much less virulent than the

bovine form.

Studies on tuberculosis, II, A. Koppen (Ztschr. Uyg. u. Infectionskrank., '>,!

(1905), No. /. />/>. /// t28).- The literature relating to the various toxins ob-

tained from the tubercle bacillus is briefly reviewed in connection with a bibli-

ography. The peculiar growth of tubercle bacilli on bouillon is described and

is attributed to the fact that the bacteria acquire an abundance of nutriment

for their rapid growth, and. therefore, the layer of the organisms shows folds

when it reaches the sides of the test tuhes.

A struggle with tuberculosis in domestic animals, B. DJHELYl (-lour. Corn-

par. Path, and Ther., t8 (1905), No. ). in>- 299-811).— in Hungary, tuberculosis

is said to he comparatively rare in horses, sheep, aud bogs.
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Statistics based on slaughter findings in 1902 showed that the number of

tuberculous hop-; was about 2.2 per cent. Among cattle, however, the disease

prevails extensively. The conditions in Hungary seem to make it desirable to

apply Bang's method in the eradication of the disease, and satisfactory results

have been obtained from the use of this method on a number of estates. Sta-

tistics are given showing the distribution of the disease on these estates.

Von Behring's method of immunization of young cattle against tubercu-

losis, C. Guerix (Presse Med. [Paris], 1906, No. 2, pp. 13, Ut ).—The author

reviews experiments thus far carried out with von Behring's method of vac-

cination by various investigators, including Schlegel, Eber, Loreuz, Vallee,

Klimmer, Homer. Ruppel, Pearson, Arloing, et al. It appears from a comparison

of the results obtained by these different investigators that von Behring's

method is not dangerous to young cattle and that an effective immunity is

thereby brought about. This immunity has been tested by subjecting the

animal to exposure much more severe than would ever occur under natural

conditions.

The properties of local toxins of the tubercle bacillus, I'. Armand-Delille

and Huet (Compt. Rend. Soc. Biol. [Paris], 59 (1905), No. 31, pp. 656-658).—

A study of local toxins produced by the tubercle bacillus indicated that such

toxins in rabbits and guinea pigs did not produce an elevation of temperature

greater that 0.1 to 0.5° C. Such toxins inoculated into newborn animals also

failed to produce a greater elevation of temperature.

Acid-resisting properties of fatty acids in tubercle bacilli, J. Camus and

P. Pagniez {Compt. Rend. Soc. Biol. [Paris], 59 (1905), No. 38, pp. 101-10_'/).—

The authors made extensive experiments in testing the effect upon tubercle

bacilli of the removal of their content of fatty acids. It was found that tubercle

bacilli thus treated lost the power of resisting acids.

Experimental transmission of tuberculosis to anthropoid apes, vox Dun-
gern (Munchen. Med. Wchnschr., 53 (1906), No. 1, pp. ^-1).—A brief review is

presented of the literature relating to this subject.

A number of gibbons were captured and inoculated with tubercle bacilli of

human and bovine origin in doses of 0.01 gm. subcutaneously. Among the apes

used in the experiment, five inoculated with bovine bacilli died within 35 to 65

days and three which received human tubercle bacilli died within 37 to 63 days.

No difference whatever was observed in the action of the bovine and human
tubercle bacilli. Comparative feeding experiments with gibbons also failed to

show any difference between the two kinds of tubercle bacilli, since cases of

generalized tuberculosis developed after feeding on either kind of the bacillus. ^
Tuberculous spondylitis in cows, O. Stenstrom (Ztsclir. Tiermed., 10(1906),

No. 1-2, pp. 133-131. figs. 3).—Recently several cases have been reported of this

form of tuberculosis in cattle. The author describes the symptoms as observed

in a few instances Together with notes on the pathological anatomy.
Milk fever, its causes, symptoms, and successful treatment, J. Spencer

(Virginia 8ta. Bui. 158, pp. 61-19, figs. 2).—The author discusses briefly the

symptoms, causes, and treatment of this disease.

The most effective treatment thus far discovered consists in pumping atmos-

pheric air into the udder until this organ is tightly distended. This method
has been successfully used at the Virginia Station, and a suitable apparatus for

this purpose is described and illustrated. Detailed clinical notes are given on

4 cases, in 3 of which a complete recovery took place, while in the fourth case

the treatment was not begun until the disease had progressed too far.

In order to prevent the development of milk fever, the author recommends
that dairy cows should be compelled to take considerable exercise immediately
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before calving, and ih.it purgatives be given— for example, Epsom salts in doses

of 14 lbs. Attention is also called to the desirability of using antiseptic pre-

cautions in pumping the air into the udder, since otherwise an infection may
take place and lead to serious inflammation.

Parturient paresis, puerperal septicemia, and paralysis after parturition,

i;. Hess (Schweiz. Arch. Tierheilk., p (1905), Vo. 6, pp. 277-804).—The symp-

toms of numerous cases of these diseases a i'e given, together with clinical notes,

and an account of the Hi I' treatment adopted by the author.

in several instances transition stages were noted between the three diseases

so that all three appeared t«> be <niite closely related. The author discusses the

etiology Of these diseases in some detail, as based on a study of the symptoms

and pathological anatomy. As is generally known, some veterinarians recom-

mend that in order to prevent the occurrence of parturienl paresis, cows should

be milked during the last 8 or l<» days before parturition, similar results are

obtained from bloodletting and from the administration of laxatives. All

tin- f the diseases may be successfully combated by the use of air or oxygen

pumped into the udder until this organ is tensely distended. Puerpural septi-

cemia, however, may require in addition to the oxygen treatment a thorough

irrigation of the reproductive organs with antiseptics.

The author suggests the desirability of determining the volume and weight

of the udder of cows affected with parturient paresis before and after treat-

ment, also the amount of blood forced out of the udder by the oxygen treatment,

and the variations in the abdominal blood pressure in cows before and after

parturition.

The treatment of appearance of blood or hemoglobin in the milk, K. Meuch
(Berlin. Tieriirztl. Wchnschr., I'.hh;. .\<>. I. p. ',).— in two instances the author

had complete success in such cases after other remedies had failed by the

use of air infusion. The air pressure produced in the udder seemed to have

the effect of closing the ruptured blood vessels from which the blood escaped,

and thus prevented the further admixture of blood in the milk'.

Infectious vaginal catarrh of cattle, Tijoms (Monatsh. Prakt. Tierheilk.,

17 ( 1906), No. '>-('>.
j>i>. 193-211, pis. L fig. />.—The literature of this subject is

critically reviewed. It appears that cattle of all ages are susceptible to infeo

tious vaginal catarrh. The characteristic discharge of the disease always con-

tains numerous diploeoeei and streptococci. The mucous membrane of the

vagina exhibits tubercles within I or 5 days after the appearance of the disease.

Tin-,, follicular enlargements gradually decrease in size after the active infec-

tion lias been controlled. It appears, therefore, that a cure may be effected

before the tubercles disappear.

Sterility in milch cows, its cause and treatment, Albbechtsen (Samvirk.

Landbofor. F%m8 Ber. 1<.><)',-.~K pp. 186-150).—Through the agency of various

experimental unions in Denmark the author obtained quite extensive data

regarding the number of milch cows which ^ro farrow. In 1902 there were 180

such cows iii 2,508, or 7 per cent, while the number which aborted was 112.

or 11 per cent. In a total of 19,134 cows. 1,161 went farrow.

The causes of such sterility are believed by the author to be found in the

reproductive organs Of the cow. and are apparently to he sought in some disease

which prevents the ripening of the eggs. In the majority of cases examined by

the author the corpus luteuin which develops during pregnancy failed to he

absorbed after parturition, and so long as it is not absorbed the COW remains

sterile. The operation of removing the corpus inteum from the surface of the

ovary is not difficult, and in T<> to 90 per cent of cases after this was done the

cow came in estrum within ."'. or 1 days. The author believes that thi.s treat-

27588—No. 9—06 7
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ment in connection with suitable treatment for abortion will practically control

the problem of sterility in milch cows.

Contagious abortion among cattle, A. II. Cory (Queensland Agr. Jour., 16

(1905). No. 3, pp. 2)9. 250).—A brief account is given of the cause, symptoms,

treatment, and prevention of this disease. The antiseptic solutions recom-

mended in the treatment of the disease are carbolic acid 1 : 100 parts of water

or corrosive sublimate 1 : 2,000 parts.

Cowpox, Desmond (Jour. Dept. Agr. So. Aust., 9 (1905), Ao. 5, pp. 328-334,

/7
-,/x

<

f
|.—This disease occurred in an extensive outbreak in a dairy which was

later examined by the author. Seven cows were found to be affected in the

herd. The usual antiseptic precautions are recommended in the control of the

disease.

Eradication of African coast fever, C. E. Gray (Transvaal Agr. Jour., 3

(1905), Ao. 12, pp. 696-699).—Additional experiments on the life history of the

brown tick, which is the main factor in the dissemination of African coast

fever, indicate that it may be possible to stamp out the disease by the observ-

ance of certain precautions. If susceptible animals are kept away from

infested tields for a period of 12 months they may then be allowed to graze on

such ground. The explanation of this fact is that the ticks have died in the

meantime. Tick starvation in connection with thorough dipping of infested

eattle may lead to the eradication of the disease.

Further experiments to note how long an area remains infected with east

coast fever, A. Theiler (Transvaal Agr. Jour., 3 (1905), Ao. 12, pp. 700-706).—
On sheep allowed to graze with cattle infested with the brown tick, this tick

was not found to occur in great numbers. The most prominent species on

sheep were Hyalomma cegyptium, Amblyomma hebrceum, Bhipicephalus simus,

and R. evertsi.

Experiments were carried out by the author to determine the possibility of

eradicating the disease from infected fields. It was found that as soon as the

ticks were dead from starvation the area was no longer dangerous. Care must

be exercised, however, to prevent other animals from carrying the ticks from

place to place. In one instance, a brown tick was found on a wild hare.

It is recommended that as soon as the fever temperature appears in animals

affected with African coast fever they be confined in inclosures so that ticks

from them will be unable to get upon the pastures. The incubation period of

coast fever is not more than 20 days. During this time ticks on cattle do not

become virulent. It should also be remembered that the ticks do not acquire

the blood parasite even after the first few days of the disease, and after the tick

falls to the ground it must first undergo a moulting process before it is able to

infest healthy cattle. This period lasts for not more than 20 days.

In experiments with virulent brown ticks the author was able to reproduce

the disease in 8 out of 9 cases. It was also found that two ticks were sufficient

t<» cause a development of fever.

Redwater in cattle and its treatment with Damholid, Westermann (Berlin.

Tlerdrztl. Wchnschr., 1905, Ao. 52, pp. 881, 882).—In the early experiments

carried out by the author in treating redwater with injections of Damholid, the

animals all died of what appeared to be malignant edema. Later experiments,

however, showed that if the inoculation was made during the early stages of

the disease it always has a decidedly beneficial effect.

Good results are also obtained from the administration of 50 gm. of Damholid
daily through the mouth. In most cases the treated cattle recovered entirely

within 3 days. Damholid was also used in one case of advanced tuberculosis,

being fed in water at the rate of 50 gm. per day. At the beginning of the treat-
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ment the animal was greatly emaciated and weak, but within 1 weeks the

health of the animal had greatly improved and it had apparently recovered from
tuberculosis.

The cause of wooden tongue, M. P. RUKHLYADEV 1/ Chen. Zap. Kazan. Yet.

Inst.. 22 (1905), No. 5-6, pp. U8 \51).—The literature of this subject is briefly

reviewed, in connection with some experimental work of the author relating to

the pathological histology of the tongue of cattle affected with actinomycosis.
A wasting disease of young cattle, L. A. Klein (South Carolina Sta. Bui

II',. ni>. tl).—On 5 farms visited by the author, 72 out of ill young .-attic had
been attacked by verminous gastritis. <>f these animals. H had died, while only
•j hail recovered, the others still being sick.

The parasite was found to he Strongylus contort as. An account is given on

the history of this parasite with notes on the symptoms caused by it. The
lirsi symptoms appeared in August and September, and the deaths were most
numerous in October and November. The disease appears, therefore, to he

later in occurrence in the Sotith than in the northern States. It is nearly

always fatal since only L' of the animals in question recovered, and these were
nearly 2 years old.

Verminous gastritis is confined largely to young cattle under 1* years of

age. In some eases the disease occurred not only on low wet pastures hut on

hilly land. Excellent results were obtained from the use of coal-tar creosote

given at the rate of 25 droits to 2 teaspoonfuls in a pint of water according to

the age of the animals.

Cattle plague in Egypt in 1903 to 1905, W. LiTTi.EWOon (Jour. Compar.
I'a/h. and Ther., is (1905), No. ',. />/>. 3.12-321 )

.—Apparently cattle plague was
introduced into Africa during the last i'<» years by the importation of cattle

from Arabia. Data are presented showing the present distribution of the

disease.

In outbreaks of cattle plague it is desirable to bury the carcasses of animals

dead of the disease, hut some difficulty has been experienced in having this done
systematically. It was also necessary in some instances to close cattle markets

during the progress of an outbreak. Since man is not affected by eating the

meat of cattle affected witli the disease, the use of such animals has served to

spread the disease. The best treatment, in the author's opinion, is the use of

serum wherever this material is to be conveniently obtained. Notes are also

given on the use of bile and a combination of blood and serum.

Malarial catarrhal fever (blue tongue) of sheep in South Africa, J. Sprkull

(Jour. Compar. I'ath. ami Titer., is (1905), No. ',. />/> 321-337, fins. W).—This
disease has been recognized in South Africa since 1880, but its nature and
etiology were not systematically studied until 1900. The lesions which occur

in blue tongue are chiefly confined to the mouth and feet and are accompanied

by fever.

The disease prevails extensively in Cape Colony. Bechuanaland, British Pro-

tectorate, and Transvaal. It has been observed that sheep are less susceptible

to the disease when the wool is long than when it is short, and some protection

is afforded when they are kept in sheds at night. Apparently, therefore, some
blood-SUCking insect is concerned in the spread of the disease, since infection

does not take place by mere contact. The period of incubation is 2 to 5 days,

and the mortality varies from 5 to ."><> per cent
The author used chlorid of potash with tannic and boric acid as a treatment

lor the lesions in the mouth. Rest and cool surroundings are recommended in

cases of the disease. Blue tongue may sometimes be prevented from spreading

further by removing the herd of sheep to another grazing ground, especially if
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this be at a higher altitude. The micro-organism of the disease is believed by

the author to be ultrainicroscopic.

No immunity was produced by the use of bile from affected animals, and this

treatment appeared to be somewhat dangerous. The results obtained from

the inoculation of blood of recovered animals gave varying results. Apparently

such blood gradually becomes more attenuated, and in some instances can be

use. I with success. The disease may be transmitted by inoculation to goats

and cattle.

Blue tongue in sheep, A. Theiler (Transvaal Ayr. Jour., 3 (1905), Xo. 12,

pp. 685-696).—This is an infectious disease attacking chiefly the mucous mem-

branes of the mouth, nose, and intestines, and sometimes causing inflammation

of the feet The popular name is derived from the bluish discoloration of the

lips, tongue, and gums.

The disease is quite similar to the so-called catarrhal fever of sheep, but is

believed to be specifically distinct. It is distributed quite largely throughout the

Transvaal, but does not occur every year to a serious extent. The period of

incubation is 4 days and the fever temperature may rise to 107° F. The

disease is fatal only in a small percentage of cases, and in these cases the mouth

is the seat of the principal lesions. The lungs become edematous and minute

blood spots appear under the endocardium.

The disease appears not to be transmitted by mere contact. It is, however,

due to a micro-organism, as shown by the fact that the serum of the blood of

affected animals is exceedingly virulent. The micro-organisms, however, appear

to be ultramicroscopic. The disease can not be transmitted to horses, but may
he transmitted to goats. One attack produces considerable immunity, and the

serum of hyperiminunized animals may be used in vaccinating other animals

to prevent the development of the disease.

Scab and its eradication, C. E. Gray (Transvaal Agr. Jour.. .3 (1905). Xo. 12.

pp. 669-675, pi. 1).—Hand dressing of sheep infested with scab mite is not

recommended. The formula for lime-sulphur dip as proposed by the Department

of Agriculture of Cape Colony calls for 25 lbs. of sulphur and 20 lbs. of lime

per 100 gal. of water. This dip and the formula recommended by the Bureau

of Animal Industry of this Department are both considered effective.

Infestation of lambs with flies, O. Jordal (Norsk Vet. Tidsskr., 11 (1905),

Xo. r>.
j>i>. 121-124).—Young lambs are frequently attacked by flies such as Musca

cisiir. M. sericata, etc. The extent of this infestation in Holland. Germany,

and Norway is briefly indicated. In certain cases favorable results were

obtained from the use of turpentine, pyrol, or benzine.

The characterization of hog cholera group, A. Bohme (Ztschr. Hyg. u.

Infectionskrank., 52 (1905). Xo. 1, pp. 91-110).—According to the author's

investigations the bacillus of psittacosis belongs with the hog cholera group as

well as the true hog cholera bacillus, paratyphoid bacillus, and some of the

bacteria of meat poisoning.

Among the meat-poisoning bacilli the so-called Moorseele bacillus is some-

what typical. Serum obtained from animals affected with psittacosis exercises

a preventive or slightly immunizing action against all bacilli of the hog cholera

group and appears to be more generally effective in this regard than the sera

from other organisms belonging to the group. The psittacosis serum also

agglutinates typhoid bacilli.

Heartwater and horse sickness: A new protective inoculation against
horse sickness, J. M. Coutts (Jour. Compar. Path, and Tlicr.. IS (1905), Xo.

h. Pl>- 331-345).—A report is made on 7 cases of inoculation of horses with

heartwater. Heartwater and horse sickness are very similar in appearance.



VETERINAKY MEDICINE. (

,>l.
r
)

Both diseases may be transmitted by inoculation, bul neither is infectious.

The micro-organism appears to be ultra-microscopic, both are peculiar to South

Africa, and tin* post-mortem appearances are similar.

In tli<> author's experience it is somewhal difficult to inoculate horses with

heartwater, but when such inoculation is successful the posl mortem conditions

arc similar to those of horse sickness. Animals which recover from the inocu-

lation show some immunity against horse sickness. The author recommends 4

inoculations of the hi l from animals recovered from beartwater in producing

Immunity against horse sickness.

The identity of surra and nibori, A. L.wiu.w (Compt. Rend. Acad. 8ci.

[Paris], r,i { t905), No.26,pp. 1204-1207).—The results obtained by the author's

Investigations indicate quite clearly that trypauosomes found in cases of surra

ami mbori in camels and other animals belong to the same species Trypanosoma

evansi. The forms obtained in these two diseases may be varieties <d' the same

species, but mutually vaccinating properties are observed.

The pathological histology of experimental infection with Trypanosoma
brucei. E. Sauerbeck (Ztschr. Hyg. it. Infectionskrank., 52 {1905), No. 1. i>i>.

-?/-m>\ />/*. .?>.—In the author's experiments with this organism it is found that

with rats, guinea pigs, rabbits, and dogs infection leads to death within a few

days in the case of dogs and rats, and within a 1'ew weeks or months in the case

el' guinea pigs and rabbits.

The trypanosomes increase regularly and constantly in number in rats and

dogs, but arc irregular in their occurrence in guinea pigs and rabbits. In the

case i f some of the experimental animals the immediate cause of death appeared

to be found in excessive irritation of the brain. The trypanosomes apparently

do not develop irregular forms in the blood, but only in the lymphatic glands,

spleen, hone marrow, liver, and lungs. The irregular forms are the same as

appear in the blood after death.

In the lymphatic glands, spleen, and hone marrow it is not the endothelial

elements but the free cells which are most altered by the development of large

nuclei. The cell multiplication in such structures precedes hyperemia and

enlargement of the organ. The author was unable to find any parallelism

between the duration of resistance to the disease and the degree of phagocytosis.

Immunization against tsetse-fly disease, ('. Schilling (Ztschr. Hyg. u.

Infectionskrank., 52 (1905), No. /. pp. 149-160).—Material for the author's

Investigations was obtained from a horse affected with the disease and the blood

parasites were transferred by numerous inoculations in gray rats and dogs.

The parasites were also found in considerable numbers in cattle.

It was found during these experiments that frequently the peripheral blood

of affected animals contains none of the blood parasites. Goats arc very

resistant to nagana. Experiments were tried in killing the blood parasites in

the peritoneal exudate of affected dogs and using this material for immuniza-

tion. The results, however, were not constant.

Trypanosomiasis in camels, A. THEILEB (Transvaal \<ir. Jour.. .? i 1905), Yo.

Li. pp. 717-721 i.—Trypanosomiasis broke out in a herd of 36 camels which were

imported from Somaliland.

Blood was taken from those camels which were evidently diseased and ulti-

mately from all the camels and used in inoculation of dogs. It was found that

only two camels were free from the disease. Since later some doubt appeared

regarding the health of these two animals, all of the camels were killed for the

purpose of stamping out the Infection. The disease in question was apparently

surra or a closely related infection.

The etiology of so-called horse typhoid or petechial fever, Baruchello and

Mori {Dcut, Tierdrztl, Wchnschr^ 13 {lUOo). No. ~>l. mi. 589-592)*—The disease
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in question is apparently closely related to malaria. The development of fever

o.curs suddenly and assumes an acute form. Death may result within 2 or 3

days.

Quite satisfactory results were obtained from the use of subcutaneous and

intravenous injections of quinin. The blood parasites may be easily obtained

and stained for examination. A detailed description is given of these parasites

in their different developmental forms. Intravenous inoculation of blood from

affected animals failed to produce the disease in horses, rabbits, and guinea

pigs. Apparently the disease is transmitted by means of insects, perhaps

mosquitoes.

The bacterial flora of the nasal cavity of the horse, De Angelis (Rec.

Mr<l. Vet., 83 ( 1906), No. I. pp. 31-35).—According to the author's investigations

;i staphylococcus and streptococcus are constantly found in the nasal cavity of

I lie horse. These organisms are not pathogenic for laboratory animals, but may
produce local or even generalized infection in the horse. These micro-organisms

are identical with nonpathogenic forms in their morphological and pathological

characters. Repeated occurrence of them in horses does not produce immunity.

The occurrence of the tetanus bacillus in animal feces, A. Hoffmann (Hyg.

Rundschau, 15 {1905), No. 2',. ]>j>. 1233-1239).—In the author's experiments

cultures were used from the feces of sheep, horses, and cattle in inoculating

mice for the purpose of determining whether tetanus bacilli were contained in

this material. In the 22 experiments carried out along this line, tetanus was

produced in only one case. It appears, therefore, that the feces of animals

which bear wounds at the time may contain tetanus bacilli in sufficient numbers

to cause infection.

The destruction of rabies virus in the peritoneal cavity, P. Remlingeb
(Compt. Rend. Soc. Biol. [Paris], 59 (1905). Ao. 38, pp. 689, 690).—It has long

been known that the virulence of pathogenic bacteria may be increased when
these micro-organisms are kept in collodion sacs, or otherwise in the body

cavity of susceptible animals, and also by repeated passage by means of hypo-

dermic or intravenous inoculations through animals. When rabies virus, how-

ever, is placed in the body cavity of dogs and rabbits the opposite effect is

ol isorved.

In the author's experiments samples of virus thus treated were removed
every day and used for inoculating experimental animals. It was found that

none of the animals inoculated after more than 24 hours had passed was
affected. The rabies virus was completely destroyed by remaining in the peri-

toneum for 24 hours. ^
The diagnostic value of Negri's corpuscles, Bohne (Ztschr. Tlyg. u. Infcc-

Honskrank., 32 (1905), No. 1. pp. 87-96, pi. 1).—In the investigations reported

in this paper the author came to the conclusion that Negri's corpuscles must be
looked upon as of specific diagnostic value for rabies. If tissue from suspected
animals is embedded by the quickest known methods it is possible to arrive at

a. positive diagnosis within a few hours. In case the result is negative it is

desirable to make a test by means of animal inoculation. The exact nature of

Negri's corpuscles is not certain, and in the present state of knowledge the
author believes that their parasitic nature is somewhat doubtful.
The nonvirulence of milk of rabid herbivorous animals subjected to intra-

venous injections of rabies virus, J. Nicolas (Jour. Med. Vet. et Zootech.,

56 (1905), Dec. pp. 121-726).—The author's experiments were carried out on
goats and cows, and the milk obtained from inoculated animals was used in the
inoculation of laboratory animals.

It was found that the milk and mammary tissue of herbivorous animals
suffering from rabies is never virulent. In goats and cows subjected to
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repeated intravenous injections of rabies virus the milk showed no virulence.

n is suggested therefore thai the milk of such animals may l»«' used without

danger.

Paralysis of the lower jaw in dogs independently of rabies, Dauphin I Rec.

He'd. \<t.. 83 (1906), Vo. i. pp. .'> 30). in several instances, the author has

observed paralysis of the lower jaw in which the dog was certainly no1 affected

with rabies. Since this symptom is depended upon to some extenl in suspected

cases of rabies, the observations of the author make it desirable to exercise

greater precaution in reaching ;i diagnosis.

Esophageal spiropterosis in dogs in southern Tunis, Li Maitbe (Rec.

_\h<l. iv/.. 83 (1906), No. I. pp. t7-24).—The climate of Tunis has been found

id be very unfavorable for European dogs. A large proportion of them die of

distemper, rabies, and a sori of malarial fever accompanied with anemia and
esophageal spiropterosis, the latter being most important

This disease is due to the presence of Spiroptera sanguinolenta in the esoph-

agus of infected dogs. The author made observations on a number of cases of

this disease and found that at least J terminated fatally. The disease is most

prevalent in spring and summer. There appears to be an undetermined inter-

mediate host of this parasite, it is impossible to recognize the earliest stage

oi infestation. As soon as the disease can be recognized it is desirable to

administer emetics and anthelmintics. The author prefers turpentine for this

purpose.

Internal mycoses and the micro-organisms which cause them, P. SAVOUR^
(Arch. Par., 10 (1905), No. I. pp. 5-70, figs. 20 )

.

—Elaborate descriptions, with

notes on their life history, are given for various species of Mucor, Rhizopus,

Rhizomucor, and Aspergillus. Certain species of these genera have long been

known to cause pathological lesions in animals and man.

It was found that these genera may cause the formation of tubercles in sus-

ceptible animals which are characterized by a disintegration of the tissues and

sometimes of the whole organ. As a rule, susceptible animals appear to show

a certain amount of resistance to the spores of these molds, due to the phago-

cyte action of the endothelial cells of the hlood vessels.

A series of experimental inoculations were made on rabbits, during which

various species of these genera were used. Mucor racemosus was found to be

nonpathogenic. More or less serious lesions were caused by .1/. corynibifer, J/.

regnieri, .1/. truchisi, Rhizopus equinus, Rhizomucor parasiticus, Aspergillus

fumigatus, A. oryzw, and .1. sulphureus.

Toxic substances produced by animal parasites, It. Blanchabd (Arch. /'<//•..

10 iV.it>.-,), No. /. />/>. 84-104)-—An elaborate study was made of animal para-

Bites of various orders, and the author comes to the conclusion that all animals

Including parasites of all groups secrete toxins which exercise more or less

active effects.

The parasites of the intestines, including nematodes, tapeworms, flukeworms,

etc., produce toxins which are. however, eliminated by the intestines of the host

without producing any serious consequences. Parasites in the blood such as

Filaria. Bilharzia, etc. cause a very slight intoxication, while the toxins pro-

duced by the blood-infesting protozoa such as trypanosomes are eliminated

through the kidneys.

RURAL ENGINEERING.

Reports on the irrigation service in Upper and Lower Egypt, A. L. Werb
and R. E. Vebschoyle (Rpt. Pub. Works Dept. Egypt, 1905, pp. ~>i-l(i'.>. pis. 6).—
These reports are part of a complete report upon the administration of the

Public Works Department in Egypt for 1904, by Sir William Garstin, and are of



918 EXPERIMENT STATION RECORD.

interest as showing the practical working of the elaborate English adminis-

trative system on the Nile.

They consist largely of detailed statements of expenditures, with descriptions

of new work started and repairs made, and of gage-height records, showing

the use made of flood and reservoir water and its distribution among the basins

and canals. The duty of water is discussed, the actual duty observed running

from 80 to 105 acres per cubic foot per second for general crops, twice as much

water being used on rice. The season is not given in this connection, but

appears to be 90 to 100 days. A report on drainage works and roads is

included.

Typical examples of sewage irrigation, P. Ehrexberg (F Hilling's Lantlw.

Ztg., ~>'i (1905), No. 24, pp. 831-841).—After showing the value of sewage as a

fertilizer, the author points out that its continuous discharge demands constant

care day and night through the year, to distribute the sewage over the land,

and that in many cases it must be applied regardless of injury to the crop,

since its disposal is the paramount object.

There are, however, certain plants which resist overirrigation and which are

hence particularly useful here. Among field crops hemp and asparagus would

be ideal plants did they not entail much hand labor and a large investment.

Beets require disking and are uncertain in starting. Even corn fodder does not

meet the conditions wholly and is inferior to grass (Rieselgrass) which is the

best crop of all.

Next in importance is truck raising. The very quick-growing vegetables

are grown on freshly-irrigated land, and harvested without further application

of sewage. Other vegetables are hilled up to prevent actual contact with the

sewage. The distance from market must be short enough so that truck may be

gathered and sold the same day. Nightshade and other stubborn weeds

flourish in autumn when the gardener is busiest, and cause much trouble,

since mowers can not be used on account of the dikes and checks. Near Berlin

are over 500 lessees of sewage-irrigated lands which aggregate nearly 4,500

acres. The annual rental in 1904 was $22 per acre.

In irrigating grass land, sewage may be applied summer and winter in great

excess without injury, and the yield is phenomenal. In 1904, 22.2 tons of

fresh-cut grass per acre was reported, and in 1889, 26.2 tons. Mowing machines

have not come into use, the most primitive methods prevailing. Without road-

ways through the fields the hay must be carried out on litters.

The author includes a number of tables showing the value of sewage, rental

of land, yield of crops, seed required, etc., and a discussion of fresh-cut grass

as a milk producer.

Reservoirs, M. Rixgelmanx (Jour. Agr. Prat., n. ser., 10 (1905), No. 51, pp.

187-790, figs. 6).—An elementary discussion of the design of earth dams.

Weir experiments, coefficients, and formulas, R. E. Hortox (17. S. Geol.

Surrey, ^Yater-Supplg and Irrig. Paper No. 150, pp. 188, pis. 38, figs. 16).—This

paper is a compilation of the work of Francis, Fteley and Stearns, Bazin,

Hamilton Smith, Thomson, Cippoletti, and others on thin-edged weirs, and the

experiments of Bazin, the U. S. Board of Engineers on deep waterways, the

U. S. Geological Survey at the Cornell University hydraulic laboratory, and

others on weirs of irregular cross section. The coefficients of Bazin are recom-

puted so as to cover more general cases. Submerged weirs and weir discharge

under varying heads are discussed at length.

The good roads problem in Iowa (Ioica Engin. Sta. Bui., 2 (1905). No. 6,

j)p. 2). pis. 15, dgms. 2).—The work of the Iowa Highway Commission since its

creation in 1904 is described, with data showing the general road situation and
the funds available for improvements. Drainage and the use of the King road
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drag are urged as a solution of the problem for earth roads. The animal cost

of maintenance does no1 exceed $3 per mile. Culverts ami short bridges of

reinforced concrete arc advised.

Although a general lack of road metal over the State is admitted, the com-

mission states that "we believe the earth road is uol a permanent solution

of our road problem, so far as the main traveled roads are concerned. In

every county the network of main traveled roads should in the end be made

permanent hard roads, surfaced with broken stone, if possible, and at leasl

with gravel." Bu1 it adds: "We do not advise the construction of roads

which cost $5,000 to $10,000 per mile to build, and $100 per mile per year to

maintain, unless for a very few very importanl roads. \\'e advise, rather,

the construction of such stone roads as can he built in this State and others

a1 cods of $1,200 to $2,500 per mile, and of gravel roads such as are being buill

in this state for $400 to $600 per mile where the gravel is found aear at hand."

The use of cement for farm purposes, S. M. Woodwabd I Municipal Engin., 30

(1906), \>>. 2, i>i>. 99 102).- The possible scope of concrete as a material for

farm buildings, floors, approaches, feme posts, troughs, and other farm purposes

is briefly outlined, and its uses in California for irrigation structures are

described at more length. Cost data for ditch and reservoir linings and for

cement pipe in small sizes are given.

Denaturized alcohol for farm purposes, (
'. J. Zintheo (Gd8 Engine, 8 (1906),

No. J. ;>/>. 6-9).—A review of the possibilities in the use of alcohol made from

waste farm products for heat, light, and power, showing the urgent necessity of

free alcohol for industrial purposes.

Any farm product containing large percentages of starch or sugar, such as

grains, potatoes, beets, and cornstalks, may be used. Distillers claim that corn

at 4<» cents will produce 94 per cent alcohol at 13.5 cents a gallon, and that it

has been made at a cost as low as 8 cents. It has been sold for 18 cents a gallon

over the tax. While its heating power is about half that of gasoline, its com-

bustion is so much more perfect that it is about as efficient, gallon for gallon.

European governments have all removed the tax on denaturized alcohol, and

large areas are devoted to crops for producing it. In America free alcohol

would not only insure cheap power, hut would steady the price of corn, and

absorb local overproduction of other crops.

Straw as a substitute for coal, C. Voitelueb (Jour. Agr. Prut., n. ser., tO

(1905), Vo. 48, pp. 686-688).—The caloric value of straw is less than one-fourth

that of coal, and this fact, added to the difficulty of tiring with straw, makes it

a poor fuel for steam boilers. The writer states, however, that when made into

producer gas and used in a gas engine, 1 kg. of straw will yield as much power

as I! or 4 kg. of coal used to produce steam. Compared with coal at 40 francs

per ton. the power value of straw on this hasis would he 150 francs per ton. or

something like S.T0 per acre for an average yield. The straw should he baled,

and for the sake of economy power plaids should he concentrated in T<» to 100

horsepower units.

The capacity of wind motors, M. RlNGELMANN (Co//////. Rend. Acad. Set.

[Port'8], /// t 1905), No. is, /,/,. 688, 689).—The experiments recorded were made

on a 12-ft mill with wooden vanes, and hear out former tests in showing that

with a constant load the rate of work varies as the first power of the wind

velocity. An analytical explanation of the reduced efficiency at higher velocities

is offered, which shows that the effective area presented to the wind tends to

diminish as the ratio of wheel rate to wind velocity increases. The method of

determining the most effective load for a particular locality from daily wind

records is given.
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A note by M. Ringelmann on the same experiments is found in Jour. Agr.

Prat., 11. ser., l<> (1905), No. 4s. pp. 686-688.

New farm machinery, B. Martiny (Fiihling's Landw. ZU/.. 55 (1906). Xo. 2,

pp. 68-72, figs. 3).—Two straw cutters are described, one having a number vof

star-shaped knives on the same shaft, which project upward through slits in

the bottom of a long hopper when the shaft revolves. The other has two heavy

knives which revolve on one spindle and alternately cut the straw fed through

an ordinary chute.

Lucerne cultivators (Agr. Jour. Cape Good Hope. 28 (1906). Xo. 1. pp. ^9-51,

fi;/
.Si 4).—Three types of cultivators for alfalfa are described. One is provided

with rotary pickers mounted on a large pair of wheels, and is intended for irri-

gated land: another is the common wheel cultivator, with special lucerne teeth;

the third consists of a heavy spiked roller.

Practical cold storage, M. Cooper (Chicago: XicK-erson <(• Collins Co., 1905,

j>lt. 516. fins. 218).—As stated in the preface, "this book is intended to cover

the field of applied refrigeration with the exception of ice making, ice machines,

and the technical and theoretical side of the mechanical production of refrigera-

tion." and is a comprehensive treatise on the construction and management of

cold-storage plants of all kinds.

The four objects of refrigeration are stated to be to prevent the premature

decay of perishable products, to lengthen the period of consumption -and thus

greatly increase production, to enable the owner to market his products at will,

and to make possible transportation in good condition from point of production

to point of consumption irrespective of distance. The author takes up in detail

the subjects of insulation, air circulation, ventilation, and the control of

humidity in plants using artificial methods of refrigeration. He next deals with

the storage of particular products in order of their importance, including eggs,

butter, cheese, general creamery and dairy refrigeration, fruit, fish, fabrics, and

furs.

The shipping of meat and other perishable products, and ice refrigeration in

general are thoroughly treated, and methods of harvesting, handling, and stor-

ing ice. and approved methods of building ice houses of all sizes are fully

described. The book is full of figures and drawings showing details of con-

struction. A number of tables are included, showing the relative insulating

qualities of various materials, etc., and a table of cold storage and freezing

temperatures for various products is appended.

The extremely recent development of refrigeration is shown by the statement

that scarcely any of the printed matter published earlier than 1803 was found
of use in writing this book. The cold storage of furs and fabrics is a recent

development which is likely to prove an important use of refrigeration.

AGRICULTURAL EDUCATION.

Annual report on the distribution of grants for agricultural education
and research (Bd. Agr. and Fisheries [London]. Ann. Rpt. Agr. Ed. and
Research, 1904-5, pp. X 4- 209).—This consists of a general report on the work
of the year, a list of grants awarded in 1904-5, and 4 appendixes: (1) Reports
on institutions receiving grants, (2) education in rural districts—school gardens,

(3) summary of the agricultural instruction provided by county councils in

England and Wales in the year 1904-5, and (4) statement showing the expendi-

ture of county councils in England and Wales upon agricultural instruction in

the years 1003-4 and 1004-5.

In the general report attention is called to an increase of $4.S56 in the amount
given to local institutions in aid of agricultural education. One-half of this sum
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Iras awarded in two equal grants for lectureships in forestry al the University

College of North Wales, Bangor, and Armstrong College, Newcastle-upon-Tyne.

The sum of $971.20 was given to aid "the excellenl scheme of instruction pro

jjrided by the County Council of Essex al their technical laboratories in Chelms-

ford," and $971.20 and $485.60, respectively, to the agricultural departments of

the university colleges of Reading and Aberystwyth on account of the estab

lishmenl of farms in connection with these institutions.

The statement is made that the principal reason for giving financial assistance

to educational institutions was to provide facilities for training young men for

the practice of agriculture, but it is considered aoteworthy thai a large percenl

age of "the besl students have been attracted from the practice of agriculture

by the offer of research and teaching appointments, and are now filling many <>f

the more important chairs and lectureships" in England, as well as important

positions requiring trained specialists in the colonies <•!' Greal Britain and

other parts of the w.»rld. it is recognized that "agricultural science offers to

our host students a career which is certainly not less attractive than that pre-

sented by the older and more conventional professions."*

A feature of the work of the different colleges, aided by the board during the

past year, has been the attention given to the training of teachers for the

elementary schools. Short courses, usually extending over '1 weeks, have been

given for teachers at many of these institutions. In this work the county

councils have frequently cooperated. The courses have included instruction in

nature study, horticulture, economic entomology, dairying, school gardening,

and other subjects of this nature. The attendance of teachers at Reading

University College was 25; at Wye College, 67; at the University College of

Wales. 42; at the Midland Agricultural and Dairy Institute. 61; at Harper-

Adams College, 13; and at the Essex County Technical Laboratories, .".".

In the appendix on "Education in Rural District—School Gardens," detailed

Information is compiled from replies to :;:; questions sent by the Board of Agri-

culture and Fisheries to the different county councils. These questions and

answers relate to gardens connected with both day and evening schools and to

the sources from which land, funds, seeds, and tools are supplied; the total area

in gardens and the size of each plat; the instructors, their training and compen-

sation; the number and ages of children doing garden work: the time devoted

to this work: systems of cropping; supervision; systems of prize giving, ami

disposal of products. From the replies received, it appears that at least :vi

counties have gardens connected with day schools, and 22 counties maintain

other gardens either connected with evening schools or worked independently by

hoys and young men.

In the case of the day-school gardens, it appears that in most counties land

and tools, and in a few counties seeds, are provided either directly or indirectly

by the county councils. The seeds are usually provided by the local school

authorities. The size of the gardens ranges from £ to J of an acre, and the size

of the individual plats from 1 to .". square rods. Custom varies as to whether

each pupil shall have a separate plat or whether the land shall he worked in

common. The teachers of gardening are usually the head teachers in the

schools, who in many counties are required to have credentials of qualification

for this work. Sometimes gardeners are employed as instructors, though this

arrangement is not very satisfactory. The ages of the pupils in gardening

range from '.» to 15 years, with comparatively few less than 11 years. Two
hours a week is given as the general average of time devoted to gardening.

There is no general system of cropping or prize giving, and only a few coun-

ties in which the work is under the supervision of a county instructor in horti-

culture, though this last is considered highly desirable. The produce in some
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cases becomes the property of the boys, in others it is disposed of by the school

and the proceeds used for the purchase of seeds or for the benefit of the class,

and in others it is taken by the teacher, though the latter practice is not

commended.

The agricultural instruction provided by the different county councils is quite

varied in nature. It includes aid to the agricultural departments of colleges;

employment of instructors in agriculture, dairying, poultry keeping, bee keeping,

and farm hygiene: the management of field experiments, experimental farms,

and fruit-growing stations, and the support of classes in horseshoeing, manual

training, horticulture, and school gardens, as well as the partial support of

training classes for elementary teachers. Not all of the councils carry on work

in all of these subjects, but each subject receives some attention in many differ-

ent counties of England and Wales.

The receipts of the county councils from the Customs and Excise Act of 1890

have decreased considerably in recent years, but notwithstanding this fact the

county councils were able up to last year to increase the amounts devoted to

agricultural education. The total amount received in 1903-1 was .$3,369,310,

and of this amount $424,764 was devoted to agricultural education in 1904-5. as

follows: General expenditures. $47.997 : dairy instruction, $63,512; agricultural

lectures. $22.910 ; poultry keeping, $15,272 ; horseshoeing and veterinary science,

$13,296; bee keeping, $5,677; horticulture. $50,818; manual processes, $6,264;

miscellaneous, $19,633 ; scholarships. $51.240 ; and grants to colleges and schools,

$128,597.

Agricultural instruction for adults in continental countries, J. Hamilton

(V. S. Dcpt. Agr., Office E.rpt. Stas. Bui. 163, pp. 32).—This bulletin is intended

to supplement Bulletin 155 of this Office on Agricultural Instruction for Adults

in the British Empire. It includes a discussion of systems of itinerant instruc-

tion in agriculture in Austria, Belgium, Bulgaria, Denmark, France, Hungary,

Italy. Netherlands, Prussia, Russia, and Sweden, together with notes on some

fixed agricultural schools for adults.

Statistics of land-grant colleges and agricultural experiment stations,

1905, Marie T. Spethmann (U. 8. Dcpt. Agr., Office E.rpt. Stas. Girc. 64,

pp. 9).—Abstracts of statistics to be published later in full in the Annual Report

of the Office of Experiment Stations.

Negro agricultural and mechanical colleges, J. H. Bluford (South. AYork-

man, 35 (1906), No. 1, pp. 28-35, figs. 6).—A general discussion of the origin

and present status of agricultural and mechanical colleges for negroes is fol-

lowed by a more detailed description of the courses of study and equipment of

the Agricultural and Mechanical College for the Colored Race at Greens-

boro, N. C.

This institution is said to occupy a unique position among negro schools in

confining all of its instruction to agriculture, the mechanic arts, the English

language, and the sciences underlying the same, limiting its instruction to

males who have completed grammar school work, providing a very complete
equipment, and graduating an unusually- large percentage of students from its

agricultural course.

Teaching agriculture in the common schools, G. Severance (Northwest
Jour. Ed., 17 {1905), No. 3. pp. 6-10).—After discussing in a general way the

need of agricultural teaching in the common schools and indicating the aim of

such teaching, the writer gives a list of inexpensive materials needed for illus-

trative purposes, and outlines 9 exercises relating to soils and cultivation.

The relation of geography to nature study in the elementary school, H. W.
Fairbanks (Nature Study Rev., 1 (1905), No. 5, pp. 173-188).—In making a



MISCELLANEOUS. 923

comparison between geography and nature study in the elementary schools a

plea is made for the more uniform and rational treatmenl of both subjects.

Nature study is defined and differentiated from science. Geography in the

earlier years of school life is said to deal from the same standpoint with prac-

tically the same materials as nature study, and the tWO Should QOl be widely

differentiated during the firsl I years of school work. After thai geography

Should begin to deal with facts beyond the experience of the pupil, while nature

study should still he largely confined to the heme district.

The intimate relation existing between geography and history is also pointed

out. and an outline is given of a course of study in nature study, geography,

and history for the elementary scl 1. This course is developed by grades

under the term nature study (modified by the adjectives institutional, indus-

trial, biological, physical, agricultural, geographical, and historical) until the

end of the fourth grade, after which nature study is outlined as one subject of

study and geography and history as another.

Studies of corn and its uses, F. II. Rankin (Agr. <'>>!. Ext. I niv. III. [Circ],

1905, Mail. />/>. '/O, figs. 8).—This circular presents an elementary, systematic

study of corn designed to aid boys and girls in acquiring a knowledge of facts

and principles in agriculture to prepare them for the successful practice of some
branch of farming.

Notes and outlines are given with a view of Studying the corn plant as a whole,

the ear in connection with the use of a score card, and different features of

Corn culture and characteristics of the crop by experimentation. Notes on the

composition of the different parts of the corn kernel are reproduced from Illinois

Station Bulletins 13, •",.-,. and 87 (E. S. K.. 8, p. •">»>!>; 11. p. 633; 15, p. 352), pre-

viously noted. A brief discussion of the commercial products of corn is also

given.

Experiments with milk and butter, J. VV. Decree (Agr. ('"I. Ext. Bui. [Ohio

fltate (nil-.}. 1 (1906), No. ',. />i>. 4-10, figs. tO).—Nine simple dairy experiments
suitable for elementary schools are described and fully illustrated.

An elementary study of soil, A. 1'.. Graham (Agr. ('<>!. Ext. /»'///. [Ohio State

Vniv.], J (1906), No. ). m>. ll-l'i. fins. 5).—Ten simple exercises with soils are

described.

Window gardening in the schoolroom, II. B. Dobneb il'iinJuc Univ.
I

/'<///>-

phlet], r.>n.~), /,/,. J.?, figs. tO).—This is a pamphlet prepared by a practical florist,

and gives directions for the propagation and care of plants in the schoolroom.

The purpose of the pamphlet is to give teachers an insight into the habits and
requirements of plants which may be used both as objects for nature study and
for the beautlfication of schoolrooms.

MISCELLANEOUS.

Annual Reports of the Department of Agriculture, 1905 (U. 8. Dept. Agr.

L'/il*. 1905, ni>. CXXXlV+569).—This is made up of the reports of the Secre-

tary and heads of Bureaus. The various reports are also issued as separates.

Eighteenth Annual Report of Alabama College Station, 1905 (Alabama
College 8ta. Rpt. l'<"'>. i>i>. 28).—This includes the organization list of the sta-

tion, a financial statement for the fiscal year ended .June 30, 1905, and brief

reports of the director and heads ot departments. The report of the horti-

culturist contains a list of certificates granted nurserymen.

Annual Report of Connecticut State Station, 1905 (Conm Cticut 8taU Sta.

/»>/. 1905, i>t. I. jiit. t-8).—These pages contain an announcement concerning
the work of the station, a report of the board of control, and a financial state-

ment for the year ended September •*'><>. 1905.
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Eighteenth Annual Report of New York Cornell Station, 1905 (New York

Cornell Sta. Rpt. 1905, pp. XXIX+525+46).—This report, which is not in-

tended for general distribution, contains the organization list of the station,

reports of the director and heads of departments, a financial statement for the

fiscal year ended June 30, 1905, and reprints of Bulletins 221-232 of the station

on the following subjects :

Alfalfa in New York (E. S. R., 16, p. 355) ; record of an attempt to increase

the fat in milk by means of liberal feeding (E. S. R., 10. p. 695) ; the grape-

berry moth (E. S. R. 16, p. 681) : two grape pests (E. S. R.. 16, p. 681) ; bovine

tuberculosis (E. S. R. 16, 'p. 1024) ; an apple orchard survey of Wayne County,

Now York—I, The apple industry (E. S. R, 17, p. 143) ; II, Geology (E. S. R.,

17, p. 119); mushroom growing for amateurs (E. S. R., 17, p. 141); potato

growing in New York (E. S. R., 17, p. 133) ; an apple orchard survey of

Orleans County (E. S. R., 17, p. 367) ;
quality in potatoes (E. S. R., 17, p. 358) ;

forcing strawberries (E. S. R. 17, p. 467) ; notes on the forcing of tomatoes,

cucumbers, and melons (E. S. R., 17, p. 463) ; and experiments on the influence

of fertilizers upon the yield of timothy hay when grown on Dunkirk clay loam

in Tompkins County. New York (E. S. R., 17, p. 461).

Director's report for 1905, W. H. Jordan (New York State Sta. Bui. 274, pp.

501-518).—This is a somewhat detailed report of the work of the station during

the year.

Eighteenth Annual Report of Rhode Island Station, 1905 (Rhode Island

Sta. Rpt. 1905. pp. 169-352 4- VII).—This contains the organization list of the

station, a report of the director on the different lines of station work, and

more detailed reports of the different divisions which are noted elsewhere, a

financial statement for the fiscal year ended June 30, 1905, list of exchanges,

and an index to the report and bulletins issued during the year.

The report also contains the following articles which have already been

noted from other sources : The effect of postponing the ammonium-citrate

treatment of the water-insoluble portion of fertilizers (E. S. R, 16, p. 322) ;

phosphoric acid determinations by the method of ignition with magnesium
nitrate and by that of digestion with acids (E. S. R., 16, p. 843) ; notes on the

use of acetic and of oxalic acid for extracting the charred material in preparing

ash (E. S. R, 17, p. 432) ; and the phosphoric acid removed by crops by dilute

nitric acid and by ammonium hydroxid from a limed and unlimed soil receiving

various phosphates (E. S. R, 17, p. 430).

Annual Report of Virginia Station, 1905 (Virginia Sta. Rpt. 1905, pp.

36).—This contains the organization list, a report of the director on the work of

the station during the year, a financial statement for the fiscal year ended
June 30, 1905, a summary of meteorological observations (see also p. 836), and
departmental reports, some of which are noted elsewhere.

Crop Reporter (V. S. Dent. Agr., Bur. Statis. Crop Reporter, vol 7, Nos. 9,

pp. 79-86; 10, pp. 87-94).—These numbers contain brief statistical reports on the

tobacco crop of 1905, by typos; colonial cotton; rice production in the United
States ; cotton crop of the Department of Agriculture compared with the reports

of the Census Bureau ; crops of Russia ; the corn and tomato pack in 1905 ; crop
conditions in Europe; the cotton crop of British India; farm animals in the
United States ; oil seeds in British India ; crops of Germany ; foreign trade in

the United States for 1905 ; the world's meat trade ; demand for durum wheat

;

and numerous other topics.
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Alabama College Station.—The station has concluded a feeding experiment

with .")(i head of steers, which was made iii cooperation with the Bureau of

Animal industry of this Department. It represents the second year of this

cooperation.

Colorado Station.—E. P. Taylor, assistant to the State entomologist Of Illinois,

has been appointed held entomologist of the station, with headquarters ;it Grand
Junction. He will study the insects working in the orchards of Hint section,

more especially the codling moth. O. B. Whipple, assistant horticulturist of

the station, has been transferred to Grand Junction as field horticulturist to

make a study of the orchard conditions of that locality and of plant diseases.

A. II. Danielson, assistant agronomist, whose resignation was recently noted,

is succeeded by F. Knorr, of Minnesota. E. R. Bennett, of the Connecticut

Storrs Station, has been appointed field assistant for special work in potato

investigations in the potato districts of northern Colorado. This work is

undertaken partly with State appropriation and partly with funds raised by

local subscription. The investigations on loco, carried on in cooperation between
the station and this Department, will he on a more extensive scale this year

than formerly. The headquarters will he at Hugo. The station will he repre-

sented by Dr. G. II. Glover, the veterinarian.

Connecticut College and Storrs Station.—The fifth annual summer school

devoted to nature and country life will he held at the college July 3-27. Storrs

Hall, the new brick and stone dormitory, will be ready for the use of the school.

Florida Station.—E. W. Berger, Ph. D., recently research student at Ohio

State University, has heen appointed entomologist to the station. X. Adams,
of Jasper, has resigned as a member of the hoard of trustees and J. C. Baisden,

of Live Oak, has heen appointed to fill the vacancy. Contracts have been lei

for a greenhouse and seven other agricultural and horticultural buildings at

the new location of the college and station at Gainesville, together with houses

for the foremen of the horticultural and agricultural departments. The houses

are to he completed in sixty days and the other farm buildings very soon.

that.

Iowa College and Station.—The legislature has appropriated $11,000 for the

purchase of 135 acres of additional land. SO acres of which will he used for

grazing purposes and experimental work in animal husbandry, and :>:> acres for

orchard instruction and experimental work in forestry. An appropriation of

$5,000 was made for buildings on the dairy farm, and an equal amount for the

poultry plant; and $15,000 was provided for agricultural extension work, for

the conduct of which it is planned to establish an extension department.

The one-fifth mill tax levy in favor of the institution was extended for a

period of five years. This will provide about $125,000 a year for buildings.

About $175,000 remains from the present millage tax. which will be applied on
the new agricultural building, to cost $275,000. The building will be completed

from the new millage tax. An appropriation of $5,000 annually was made Cor

good roads instruction and investigation. $3,500 annually for an engineering

experiment station, and $2,400 for library.

H. G. Vjui Pelt has been elected to the position of assistant in animal hus-

bandly in charge or* dairy stock, lie will have charge of the 200-acre dairy
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farm which has recently been purchased and which is now being equipped and

stocked for experimental and educational work in dairy stock. This farm will

be devoted exclusively to dairy and poultry work. The poultry department is

being organized and will be equipped and ready for work at the opening of the

next college year. W. J. Rutherford, assistant in animal husbandry, has re-

signed t<> accept a position at the new Manitoba agricultural college.

Massachusetts College and Station.—The State legislature has appropriated

.S7.~>..".<><>. in addition to the regular permanent appropriations, as follows: For

erecting, heating, and equipping a building for the botanical department, $45,000;

for a new barn and a new wagon house, $21,300; for a dairy building to be used

simply for the handling of the farm product, $3,000; for a new piggery, $1,000;

for repairs to buildings, $3,000 ; and for the further maintenance of the college,

$2,000. The new buildings provided for. except that for the botanical depart-

ment, are to replace those lost by fire. For the new barn an unexpended balance

of insurance money amounting to $12,000 is also available. The permanent

appropriation of the State to the college now amounts to about $57,000 annually.

Walter B. Hatch, assistant horticulturist in the station, has resigned, and

Charles P. Halligan has been appointed his successor.

Kentucky Station.—Benj. R. Hart has been appointed assistant in charge of

feed work.

Michigan College and Station.—Alfred R. Kohler has succeeded Albert G.

Craig as instructor in horticulture in the college. Miss Dorothea Moxness has

been appointed assistant chemist in the station. A farmers' institute corn spe-

cial was run over the Lake Shore and Michigan Southern Railway in April.

The principal topics discussed were the improvement of corn and better methods

of corn culture.

Montana College and Station.—Peter Koch has retired from the executive

board of the college and station, and has been succeeded by E. Broox Martin, of

Bozeman. Mr. Koch will retain the position of secretary and treasurer of the

hoard. Joseph B. Nelson, assistant agronomist of the Utah Station, has been

appointed superintendent of the dry farm experiments over the State. Seven of

these dry farm substations are being conducted this year, three in the northern

part of the State and four in the southern part.

Nebraska College and Station.—The title of the department of agriculture has

been changed to department of agronomy and the scope of this department

enlarged to include instruction and experimentation in the chemistry of soils.

Alvin Keyser and E. G. Montgomery have been appointed instructors in agron-

omy and assistant agronomists in the station. George A. Loveland, of the U. S.

Weather Bureau, has been made meteorologist of the station, vice G. D. Swezey,

resigned. F. G. Miller, professor of forestry in the State University, has been

appointed forester of the station.

The station has entered into cooperation with the Bureau of .Plant Industry of

this Department to carry on spraying demonstrations in one orchard in each of

six counties to determine the profit from such spraying operations. Records will

be kept of the amount and quality of the fruit produced in each orchard where
trees are sprayed as compared with similar trees unsprayed.

Ohio University and Station.—The legislature appropriated a total of $135,000

for the college of agriculture—$45,000 for land, $80,000 for buildings, and $10,000

for the purchase of live stock. The $80,000 for buildings will be used for a

judging pavilion, a cattle barn, and a horse barn, all as separate structures.

The following appropriations for the work of the station have been made by
the State for the two years. 1900 and 1907: Expenses of board of control,

$1,600: bulletin publication, $10,500; special work in entomology, botany, hor-

ticulture, and chemistry. $19,000; substations for field experiments, $15,000;
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general repairs, labor, and supplies, $20,000; special work in animal industry,

$12, : library equipment and care, $800 ;
general construction, $8,000; coop-

erative experiments, $10,000; forestry Investigations, $10,000; total, $106,900.

Porto Rico Station.—Winthrop V. Tower, ;i graduate of the Massachusetts

Agricultural College, where be has been for the past two years pursuing post-

graduate work in botany and entomology, has been appointed plant pathologist

and entomologist to the station.

Rhode Island Station.— F. L. Xeaw, a graduate of Massachusetts Agricultural

College, 1 1 ; i s been made assistant in chemistry in connection with the soil inves-

tigations, and J. Frank Morgan, ;i graduate of St. Lawrence University, assist-

ant chemist to the station. Alton \V. Richardson, of the senior class of the

University of .Maine has been appointed assistant agro nist.

Washington Station.—Albert <;. Craig, instructor in horticulture a1 the Michi-

gan Agricultural College, lias been appointed assistant horticulturist, vice D. C.

Mooring, who resigned in January to accepl a similar position in the Mississippi

College and Station. Extensive experiments with cereals are planned for the

coming year, especially with wheat, to which C. \V. Lawrence will devote bis

entire time.

Better-Farming- Special in New England.—The first attempt to introduce this

form of university extension work into New England took the form of a so-

called "better-farming special" train, which was run through Massachusetts,

New Hampshire, and Vermont during April. The idea was fathered by an agri-

cultural publication, which made the arrangements with the railroads, and was

carried out by the colleges and stations in the three States. A week was spent

in each State, the train being each week under the auspices of the college and

station in which State it was running. The train consisted of four cars, which

were equipped with apparatus and exhibits illustrative of farm crops, ferti-

lizers, animal husbandry, dairying, horticulture, entomology, and forestry. One-

third of each car was given up to the exhibits, the other two-thirds forming the

audience room. Forty-minute stops were made at stations along the route, the

first twenty minutes being devoted to two terse ten-minute talks in each car. fol-

lowed by twenty minutes for viewing the exhibits and asking questions. The

undertaking was pronounced a great success from start to finish. It is esti-

mated that about 25,000 people visited the train during its course, and a large

number of people were reached who had hitherto had little knowledge of the

work of the colleges and stations.

Sugar Experiment Station in Peru.—The Peruvian Government has estab-

lished an experiment station for sugar cane at Lima, under the auspices of the

department of the interior. The station is organized under the directorship of

T. F. Sedgwick, formerly of the Hawaii Station, who writes: " We already have

land and a good laboratory. The work will consist in analyses of soils, ferti-

lizers, sugar-house products, carrying on held experiments, and giving such aid

to the planters as the station may be able to give."

Edinburgh and East of Scotland College of Agriculture.—The new buildings

for this college were formally opened February 28 by Lord Balfour, of Bur-

leigh. These buildings, according to Nature, arc in Green Square. Edinburgh,

and consist of well-equipped chemical, botanical, and bacteriological laboratories

and lecture rooms, and class rooms for the various other subjects taught in the

college. Their cost has amounted to more than $45,000.

International Association of Colonial Agronomy.—According to a note in

Nature, it has been decided to establish an International Association of Colonial

Agronomy, to promote the scientific study of the problems of colonial and trop-

ical agriculture and of the commercial utilization of natural products. The
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project took shape at a recent meeting of the French Association of Colonial

Agriculture and Colonization. A provisional committee has heen appointed to

organize the association, with M. de Lanessan as president, and vice-presidents

from Greal Britain, Germany, Brazil, Italy, Mexico, Holland, Portugal, and

Prance. The headquarters of the organization will be in Paris.

International Dairy Congress.—The Third International Dairy Congress will

be held at The Hague during the month of September. 1907. The general secre-

tary of the congress is Dr. A. J. Swaving, Lange Voorhout 88, The Hague, to

whom applications for membership should be sent.

New Review of Hygiene.—The first number of the Hygienisches CentralMatt

lias been received. This is announced as a complete international review of

matters pertaining to the whole field of hygiene, and is edited by Dr. Paul

Sommerfeld, director of the laboratory at the Children's Hospital in Berlin,

with the assistance of a large number of specialists. The first issue contains

numerous abstracts of papers on drinking water, human nutrition, food mate-

rials, milk and dairy products, food inspection, and the meat industry. The
abstracts are to be printed in German. The CentralMatt will be issued fort-

nightly.

Miscellaneous.—Prof. Nathaniel Southgate Shaler, dean of the Lawrence

Scientific School and professor of geology at Harvard University, died April 10

at the age of 65 years. Professor Shaler had made important contributions in

agricultural geology, notably upon soils and their origin.

Prof. Adolf Emmerling, director of the agricultural chemical laboratory of

the experiment station at Kiel, and professor of agricultural chemistry in the

university, died March 17 at the age of 64. He had devoted much study to the

< hemical processes within the plant, and especially the formation of albuminoids

in plant tissues.

The death is announced of Georges Barba, director of the Etiological Station

of Nimes.

The Gardeners' Chronicle announces the death. March 20, of Count Oswald

de Kerehove, chief of the directing council of the State Botanic Garden at

Brussels, and the leading spirit in all public horticultural affairs in Belgium.

He was also the author of a work on palms and another on orchids.

It is proposed to erect a marble bust of the late Prof. Th. von der Goltz in

the agricultural academy at Bonn-Poppelsdorf. and to establish scholarships in

his memory. A committee has been formed to solicit funds for the purpose.

Dr. A. J. Ewert. formerly at Birmingham, England, has been chosen profes-

sor of botany at the University of Melbourne. Australia.

The Academy of Sciences of the Institute of France has awarded the Thore
prize to Prof. G. de Istvanffi, director of the Royal Central Institute of Ann e-

lology of Hungary, on account of his investigations on the biology of the gray

rot of grapes, due to Botrytis cinerea.

A station for testing agricultural machinery has been established at Breslau

under the auspices of the chamber of agriculture of the Province of Silesia.

It is under the directorship of Dr. Ernst Foerster.

The Royal Seed Breeding Institute of Wurttemberg was established at

Hohenheim in December, 1905, under the directorship of Professor Fruwirth,
with Dr. II. Lang as assistant.

It is announced in Science that about $50,000 has already been raised for the

new professorship of lumbering in the Yale Forest School of the $150,000

which is sou-lit as an endowment. In fourteen western States $44,000 wa„
raised from sixty contributors, representing in the main corporations and firms.
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The outlining of plans for work under the Adams Act has led to

greater consideration of what should be regarded as research in agri-

culture. The terms " research " and " investigation
"' have been used

freely in reference to experiment stat ion work, and often more broadly

than they arc employed in science generally. We have fallen into the

habit of speaking of much of the work as investigation, which in a

strict sense can not he regarded as of that grade. The result ha- Keen

considerable confusion in the minds of station workers, as well as the

general public, as to the distinction between this and other grades of

work less technical and fundamental in character.

There are several reason- which contribute to this uncertainty in the

use of terms. Agriculture is a new science. Our knowledge is not as

well systematized and classified, and the problems for research are not

so definitely outlined as they are in the older sciences. Being a com-

posite science, it has been buill upon the basis of the pure and natural

sciences. It has drawn upon these for many facts, which have been

given a scientific or a practical application in agriculture. Important

as this application may be, it is not always to be regarded a- research

or a scientific discovery. All knowledge is supposed ultimately to

have a useful application, and the work of the experiment stations has

done a vast deal to demonstrate this fact and to give this knowledge a

tangible value.

Again, the needs of agricultural practice have frequently blinded

station workers and led them to mistake for investigation tests and

demonstrations or simple experiments involving no original feature-.

but which led to an answer to the farmer's question. They have been

flooded with practical questions, and have set out to answer these ques-

tions in the most direct and quickest way. Results of this kind have

accumulated very fast. The workers as a rule have been too busyand

too much absorbed to stop long to philosophize or speculate upon

the broader and deeper scientific aspects of their work or to inquire

into the reason of the results observed.
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Hence it is that much of our experimental work has given results

which are largely empirical. We find that if we follow a certain pro-

gramme of operations we will get a given result quite constantly.

Why \ Usually because this result has been observed in a variety of

trials; not because the underlying principles have been determined, and

the relation of these to the particular problem, as for example, that a

given practice is found to have a special effect on the moisture condi-

tions or aeration of the soil, or to bring about more congenial condi-

tions for the organic life of the soil, or to have a definite effect on the

physiological activities of the plant itself. The experimenter often

sees only the final result, and is satisfied with this if it is favorable.

The investigator will strive to determine the cause of what he sees

and the broader bearings of the results of his experiments. This will

stimulate him to make investigations into these problems which will

go down to the fundamental facts and enable him to prove his propo-

sition step by step.

These differences in the use of terms, which have grown up as a

result of circumstances and environment, make it desirable that we

should discriminate carefully and intelligently in apphTing the funds

under a new act which restricts them to investigation. Such discrim-

inating study of the different branches of the subject will be an aid in

the development of agricultural science and will lead to a clearer view.

It will enable the systematizing of investigations, so that we may go

forward step by step in a logical way and as a result of things defi-

nitely worked out and proven. Until this is done we shall continue

very largely to be groping in the dark, and not laying the founda-

tion for scientific deductions which will help in the next set of prob-

lems or in another locality.

Some one has said that ''Science seeks to make our knowledge of the

small, the invisible, the mysterious, as accurate, as practical as our

knowledge of common things;" and that "it seeks to make our knowl-

edge of common things accurate and precise that this accuracy and

precision may be translated into action." This fact finds expression in

the results of many lines of research in agriculture. The intelligent use

of lime is such an illustration, the combating of plant pests, the making

and curing of cheese, the handling of milk, and a wide variety of

other matters. But these subjects have each passed through their

empirical stage before they reached a scientific basis.

For example, there was much experimenting upon the use of lime

for land. Applications to some soils gave beneficial results, while on

others there appeared to be no benefit, and it was thought by some to

exhaust the soil and to be ill advised. A few years ago this repre-

sented the status of knowledge and experimentation. The results and

the practice were entirely empirical. The lime was usually not needed



EDITORIAL. 931

by the crops themselves, although it benefited them, but the purpose

it served was not known, and there was no way of reasoning whether

or not in a particular case lime would be helpful or its use advisable.

Soil tests were relied upon for this purpose, and while they might be

regarded as experiments, in themselves they did not comprise an

in\ esl igaf ion.

There were research problems which experience and these experi-

ments bad suggested, and after a while these problems became the >ul>-

jeet of investigation. The effect of lime in correcting an acid condition

of the soil was observed; the relations of this changed reaction to the

biological factors of t he soil were worked out; and gradually from these

and other facts a basis was formed for the philosophy of liming.

Through research the knowledge of this common practice had been

made •• accurate and precise." and this accuracy and precision had been
••

t ranslated into action."

The combating of plant diseases and insects furnishes similar illus-

trations. We have come to recognise thai investigation of the nature

of tlie disease and the life history and habits of the insect are necessary

preliminary steps. The practical problem is the control of the pest;

tin 1 scientific study of it- habits as a basis for control is research or

investigation, and this will suggest many experiments, all directed

toward a definite purpose and a part or extension of the investigation.

But the man who starts in spraying with this and that, trying every

thine -

at hand without any basis for his cut-and-try efforts, i- testing

merely, and although he may hit upon a remedy, his work is in no

sense investigation.

In feeding- work the case i- often on much the same plane, for
example, we make a comparison of wheat bran and gluten meal for

milk production. One of these feeds gives the better result, as meas-

ured by the yield and the financial returns, hut often the inquiry stop-

there. If the question is merely a commercial one. the answer is suf-

ficient, and the farmer can lie advised. But we have added nothing to

the sum of human knowledge, and we know no better how to i'vi'il next

year if the relative prices have changed. Is a pound of digestible fat

or of protein in one feed of the same value for making milk a- that

from another source \ ( )r are there sonic particular constituent- whose
functions are especially important and give the (wd a special value?

The real physiological relation of these feed-, or of their respective

constituents, to the elaboration of milk remains untouched by such

experiments.

Suppose, again, we (i'i'd a lot of steers on heavy ration- of corn for

fattening. Humanity says shelter them in a warm, comfortable barn.

They appeal- after a little to resent this. They are uncomfortable and

it is difficult to keep them up to the high ration-. Divide them into

two lot-, and turn one out into the cold with only a shed to shelter
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them from the winter winds. The latter lot does better—is more

thrifty, eats better, and makes better gains. Is the question answered \

Too often it stops here. We have the empirical result, but it is sup-

ported by no reason.

Put one of these heavily fed steers into a respiration calorimeter

and we find he gives off heat enough under his heavy corn feeding to

keep his body warm without artificial protection. The reason has been

found. Again, knowledge of common things has been made accurate

and precise, and may be translated into action.

In pure science the accumulation of data has in itself often been the

object, rather than merely a means to an end; while in experiment

station work the case has often been reversed. Here in our haste we

have sought mainly the result, without so much attention to accumu-

lating extensive data for broad generalizations.

Reseaich is worth}T of the name only as it sets up definite ideals or

aims which it strives to attain by scientific methods of procedure.

This will involve a definite plan of operations, a thorough consideration

of what is known of the subject and its bearings, both practical and

scientific, and should lead the experimenter to learn something of the

reasons for the results he secures. While the aim should remain fixed,

the plan will often have to be modified in detail as the investigation

progresses. But too often there appears to be lacking any well-thought-

out plan or object; this is developed piecemeal and lacks indirectness.

There are certain operations which will always be more or less

experimental, as they will depend upon a variety of conditions, either

indefinite in extent or combined in such a way as to make the outcome

somewhat uncertain. Such operations can not proceed with mechan-

ical exactness, and this very element of uncertainty will lend a charm

to the work. But the object to be attained and the line of experiment

should be matters of mature consideration. An investigation should

presuppose this preliminary.

The line of demarcation between investigation and the lower grades

of inquiry is not alwa}rs clear and sharp, but the character of the prob-

lem does not determine this. The lowliest and most common subject

may be a proper matter for real investigation. It is the man in charge

of the work and his mental attitude toward it which determines

whether it shall be a simple test, a conclusive experiment, or a thorough

investigation. If he has none of the scientific spirit or sees only the

purely practical phase, his work will stop with comparisons and sim-

ple experiments; but if he has the true spirit of the investigator and

is trained to observe, even though he may not have seen a college

class room, his results will contribute something toward establishing a

scientific fact.
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We have been accused in our experimental work of having the

immediately practical results too constantly in mind. The immedi-

ately practical work is important and desirable. It has helped to

make the American stations strong in the confidence of their constit-

uents. It should be continued and tin 1 results carried to the farmer

in demonstrations, cooperative experiments, and other popular way-.

But it is equally important to get at the scientific facts, which have a

wider and more permanent application. Surely there is do conflict

between such investigation and the securing of practical results.

Already our station work is coming to assume a more national char-

acter. To a noticeable extent we are departing from the view thai all

work must have a decidedly local flavor or application. The com-

munity of interest is being recognized. It is seen that much of the

research work has a wider field of usefulness. Its results are appli-

cable in the main to a wide extent of country, and require only to he

adapted to local conditions.

If the Adams Act leads us to think more clearly along these lines and

to consider the strictly investigation problems which the practical

experiments and experience are constantly suggesting, it will have a

far-reaching effect and will materially stimulate the original research

and investigation it contemplates.
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AGRICULTURAL CHEMISTRY.

The determination of available plant food in soil by the use of weak acid

solvents, part 2, A. D. Hall and A. Amos (Jour. Chem, Soc. [London'], 89 (1906),

No. 520, pp. £05-222, figs. 3; ah*, in Analyst, 31 (1906), No. 361, }>. 129).—The rate

of solution of phosphates and the concentration of the extract obtained by continuous

extraction of soil samples with water saturated with carbon dioxid and with 1 per

cent citric-acid solution were studied in the investigations here reported and graphic-

ally represented. The general conclusions reached are summarized as follows:

"(1) The solvent does not at once remove all the phosphoric acid capable of going

into solution in the particular solvent employed; instead an equilibrium is estab-

lished between the phosphoric acid in the solvent and in the soil.

"(2) The concentration of the solution in equilibrium with the soil falls with each

successive attack of the soil by the same solvent. This indicates the presence in the

soil of several compounds of varying solubility, the mass of the more soluble b^ing

small an<l of the same order as the amounts going into solution in the earlier extracts.

When these more soluble compounds have been removed, an approximate constant

equilibrium is attained between the phosphoric acid remaining in the soil and that

going into solution at each extraction, indicating that after the more soluble com-

pounds have been removed there remains a phosphate in each soil of such low solu-

bility that the amount going into solution at each extraction is independent of the

mass present in the soil. *

"(3) With soils which have been for many years manured with a particular phos-

phate, the amounts of phosphoric acid going into solution in successive extractions

with 1 per cent citric-acid solution follow a logarithmic law of decrement, indicating

the presence of one particular phosphate which dissolves in proportion to the mass

of it present in the soil. This law does not, however, hold for ordinary soils which

have been variously manured.

"(4) In the case of the Rothamsted soils, the sum of the phosphoric acid dissolved

out by the first five extractions with citric acid approximates very closely to the

known surplus of phosphoric acid accumulated by the additions of manure to the soil.

"(5) Assuming that the solvent actions of the soil water and of the weak acid sol-

vents employed in the laboratory are comparable, the evidence lends no support to

the theory that all soils give rise to a natural soil solution of approximately constant

composition, which is not disturbed by the use of fertilizers containing phosphoric

acid.

"(6) For the practical purposes of soil analysis, the evidence afforded by a single

extraction of the soil for 20 hours with continual shaking is very similar to that

obtained from a series of successive extractions by the same solvent, and leads to the

same conclusions as to the manurial requirements of the soil."

On the determination of phosphoric acid as magnesium-ammonium phos-
phate and as ammonium phosphomolybdate, G. Jorgensen (A'. Danske VidertsL

Selsk. Skr., 7. ser., 2 (1905), No. 4, pp. 141-238, figs. 3; abs. in Chem. Ztg., 29 (1905),

No. 90, Reperl, X<>. 23, p. 342).—-The author critically reviews the literature of this
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subject and reports detai Ifil studies of the conditions affecting the accuracy of the

magnesium, molybdomagnesium, molybdic, and citrate methods.

He concludes that cither gravimetric or volumetric methods depending upon a con-

stant relation of phosphorus to molybdenum in ammonium phosphomolybdate are

not reliable because the composition of the precipitate varies with the conditions of pre-

cipitation. The proportion of phosphorus to nitrogen in theammonium phosphomo-
lybdate is also n inch too variable to serve as a means of determining phosphoric acid.

The solubility of magnesium-ammonium phosphate in ammoniacal water can be deter-

mined with reasonable accuracy even \\ hen ammonium chlorid, ammonium citrate,

as well as magnesium chlorid are present. The equilibrium between magnesium
chlorid, ammonium chlorid, and ammonia at aboul LOO'

<
'. can be determined with

sufficient accuracy.

In the precipitation of phosphoric acid by means of magnesia mixture in cold solu-

tion it is not possible to obtain a precipitate of constant composition either by direct

precipitation or by the use of the molybdic or citrate methods. By precipitation in

hot solution the conditions of precipitation may be varied considerably without any
variation in the proportion of phosphorus to magnesium, and in this way 1 part of

phosphoric acid in 1,000 parts of solution may be determined with accuracy.

The molybdomagnesium method worked oul by the author on this basis gives

accurate results even in the presence of large amounts of strong inorganic acids,

silicic acid, and citric acid, as well as of calcium, iron, and aluminum compounds.

The citrate method which he proposes, however, is not applicable in case of solutions

containing a large amount of silicic acid and can be used with safety only when small

amounts of calcium, iron, and aluminum compounds are present. The molybdo-

magnesium method gives highly accurate results with fertilizers and crude phosphates.

The citrate method is recommended only for the determination of water-soluble

phosphoric acid in superphosphates.

The molybdomagnesium method proposed is in brief as follows: The solution of

phosphate is heated for 10 minutes to about 50° ('., shaken, and allowed to cool. A
slight excess of molybdic solution is added (formulas for the calculation of the

amount of molybdic solution to be used are given), the precipitation and collection

and washing of the precipitate being done in the usual way. The precipitate is dis-

solved in the smallest possible amount of 2.5 per cent ammonia solution, and the

solution is heated nearly to the boiling point when neutral magnesia mixture is

added drop by drop to precipitate the phosphoric acid. While the solution is cool-

ing it is frequently shaken in order to cause the formation of a crystalline precipitate.

After standing 4 hours the precipitate is collected on a filter, ignited, and weighed

as usual.

In the citrate method proposed the phosphate solution is mixed with 25 to 30 cc.

of neutral ammonium citrate and 25 cc. of 10 per cent ammonia solution, heated to

boiling in a covered flask, ami the phosphoric acid precipitated with 30 to 1(1 cc of

neutral magnesia mixture. By repeated stirring or shaking the precipitate separates

in crystalline form, ami after standing at least 4 hours is collected on a filter,

ignited, ami weighed as usual.

A list of 269 references to literature of this subject is given.

Citrate solubility of phosphoric acid in fertilizers, J. K. S. Dixon (Jour.

Agr. Scl., i (1906), No. ;, />/>. 480-448).—The author reports studies of the solubility

of the phosphoric acid of steamed hones, raw bones, fish meals, and guano in

alkaline, neutral, and acid ammonium citrate, and 0.1, 1, and 2 per cent citric acid.

The results are somewhat inconclusive, but seem to warrantthe following conclusions:

"(1) The order of the solvent power of the three solutions of each of the two

classes remains the same throughout in the citrate solutions the order i- (descend-

ing), (a) neutral, (b) acid, (c) alkaline solution, with only two exceptions, viz., the

31080—No. 10—06 2
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raw bone meals. . . . With the free acid the solubilities are in the order of the

strength of solution without exception.

"(2) The presence of free ammonia in the citrate solution lowers the solubility

and the amount of lowering varies with different products. . . .

"(3) Bones of similar chemical composition and physical properties, and contain-

ing practically the same percentage of total phosphoric acid, have different solu-

bilities in the same citrate or citric-acid solution. . . . This observation leads one to

infer (a) that the action of the solvent is either not one of simple solution, or (b)

that there is a fundamental difference in the phosphates of the bones." The latter

view is said to be in accord with that of Gebek (E. S. R., 6, p. 398).

The determination of phosphoric acid in Thomas slag-, bone meal, etc. , O.

B iTTCHER (Chem. Ztg., 29 (1905), No. 100, pp. 1293, 1294; abs. in Chem. CentbL, 1906,

I. No. 4, p. 282).—The author summarizes data obtained in over 800 analyses of

Thomas slag to show that his method of determining the citric-acid soluble phosphoric

acid in Thomas slag (E. S. R., 15 p. 744) gives reliable results when carried out

promptly and with proper precautions. Data are also reported to show that the

German official method for determining total phosphoric acid in Thomas slag, bone

meal, etc., gives reliable results and that it is not necessary, as claimed by Schenke,

to neutralize the solution before precipitation, whether nitric acid or sulphuric acid

has been used for preparing the solution of the phosphate.

Analytical notes on the superphosphate industry, L. Schucht (Ztschr. Angew.

Chem., 19 (1906), pp. 183-187; abs. in Chem. CentbL, 1906, T, No. 10, pp. 870, 871; Bui

Soc. Chim. Paris, 3. ser., 36 (1906), No. 5, p. 558; Analyst, 31 (1906), No. 361, p. 129).—

Drying at 100° C. for 3 hours gives inaccurate results for moisture. Better results

were obtained by exhaustion of 2 gm. on the filter with absolute alcohol and ether

and weighing the evaporated extract after heating to 120° for 3 hours and the residue

on the filter after heating to 40° until the ether disappears.

The author defends his oxalate method of determining free acids against W.
Moller's criticism that it gives too low results and is less accurate than the method of

alkalimetric titration, reporting further tests which bear out his contention. He
condemns the sugar inversion method. The examination of silico-fluorids by titra-

tion with one-half normal alkali and phenophthalein and methyl orange is discussed.

Use of the Heraeus electric crucible in the analysis of phosphates, F. Hauss-

ding (Chem. Ztg., 30 (1906), No. 7, pp. 60, 61; abs. in Bid. Soc. Chim. Paris, 3. ser., 36

(1906), No. 4, p. 430; Analyst, 31 (1906), No. 361, p. 128, fig. 1).—A crucible is described

with which it is possible with addition of magnesia to calcine organic phosphates in

two minutes. The crucible is also useful for igniting ammonium-magnesium phos-

phate precipitates.

The industrial analysis of water, E. Bosch (Ztschr. Angew. Chem., 19 (1906),

pp. 92-95; abs. in Bui. Soc. Chim. Paris, 3. ser., 36 (1906), No. 5, p. 555).—The author

discusses various methods of industrial analysis of water and proposes to test for

presence of magnesium and sodium sulphate by adding barium carbonate and phe-

nolphthalein and boiling, the production of a decided coloration indicating that the

sulphuric acid is in part combined with magnesium and sodium and not entirely in

form of calcium sulphate.

The determination of nitrous acid in water analysis, G. Lunge (Ztschr.

Angew. Chem., 19 (1906), No. 7, p. 283).—The author calls attention to the fact that

some analysts have confused his method for the detection of nitrous acid in sulphuric

acid with the colorimetric method proposed by him for the determination of nitrites

in water. « In the latter case no sodium acetat ' is used with the "Lunge reagent"

(a mixture of an acetic-acid solution of a-naphthylamin and a water solution of sulfa-

nilicacid).

« Ztschr. Angew. Chem., 7 (1894), p. 348,
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The separation of solutes from solvents by absorbing- media, F. K. Cameron

and .7. M. Bell i Abs. in Sou rice, n. %er., ?S < 1906 ), No. 588, p. 824 !•—This is an abstract

of a paper presented at the New Orleans meeting of the American Association for the

Advancement of Science.

\ study of tin- absorption of dyes from water by blotting papers, cotton, and soil

is reported, from which it is concluded thai the capillar} movements of solutes

through absorbing media follow an empirical law"//" /./. where y represents the

distance through which the movemenl has taken place. / the time of movement, and

n and k constants depending on the nature of the substances used, although n approxi-

mated 2.3 in most of the cases to which the formula has so far been applied." This

formula holds, however, only when neither the distance aor time is large.

Chemistry of the proteids, <i. M \x\ i London and New York: Tht Macmillan Co.,

1906. pp. AT/// 606, dgms. 6).—It has been the author's purpose to summarize,

classify, and discuss the available data regarding the composition, structure, and

characteristics of proteids, the principal topics dealt with being the reaction of

albuminous substances, their dissociation products, the synthesis of albumins and

their constitution, albumoses and peptones, salts of albumins, halogen albumins and

allied matter, and physical properties and classification of albumins.

As the author points <»ut. special stress has been laid on the proposition that cellu-

lar metabolism is a cyclic event and not a question of anabolism and catabolism, and
throughout the volume the biological aspect of chemistry has been constantly kept

in mind. The synthesis of albumins, as far as it was known up to September, 1905,

is given in full. The carbohydrate radicals of proteids are dealt with fully because

of their biological importance, and for the Bame reason special attention has been

paid to sulphur.

A new view has been advanced, namely, that so-called neutral salts of albumins

are in reality not neutral, for it is their very want of neutrality which allows them

to dissolve in water, and which also enables them to dissolve globulins or to keep

these compounds in solution.

The subject of autodigestion of nucleo-proteids has been considered at length, as it

is believed that it will in the near future throw a great deal of light on the question

of metabolism.

A purely chemical classification has been adopted for proteids, "the individual

substances being arranged in such a May as to Lead from the lower members of a

series to the higher ones—from the less to the more highly oxidized forms—and
from open chain to ring compounds."

A full index and a bibliography add to the value of the volume. The author Mates

that his book is based on the Becond edition of 0. Cohnheim's Chemie der Eiweiss-

hdrper (E. S. R., 16, p. 439), but that a large amount of additional matter has been

included.

Practical elementary guide for the examination and analysis of milk, A.

Farines [Guide pratiqm >/ elementaire pour Vexamen et Vanalyse des laits. Paris,

190-'>; rev. in Rev. Gin. Lait, 5 [1906), No. 18, p. SOS).—This work is based upon a

course given in a dairy school and consists of practical methods for tin- examination

of milk, the more rapid and simple methods being given the preference inasmuch

as the book is designed not only for students in dairy courses but for practical

dairymen.

Experiments with the kk sin-acid" butyrometer, J. Adorjan [Ztechr. Landw.

Versuchew. Oesterr., 9\ 1906), No. 8, /'/>. tl7-125) f
—Comparative tests of the Sichler

nonacid method and the < rerber method are reported, the author concluding that at

present the nonacid method can not supplant the simpler and more rapid acid

method of Gerber. It is considered probable, however, that with improvements the

nonacid method may become of great practical importance,
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Rapid analysis of butter, H. W. Charlton {Dairy, 18(1906), No. 208, p. 101).—

This method consists in separating the melted butter into two layers by means of a

centrifuge and observing the volume of each layer at 100° C. The percentage by

volume of the lower layer consisting of water, salt, and curd is considered practically

the same for normal butter as the percentage of water by weight. With abnormal

butter the method does not give the correct percentage of water by weight, but

indicates, according to the author, that there is something wrong. The author states

certain conditions that must be observed in the use of this method which is consid-

ered better than any partial gravimetric analysis for showing the relative value of

butter samples.

Note on the method of silver indexes for the detection of cocoanut oil in

butter, F. Jean {Ami. Chim. Analyt., 11 (1906), No. 4, pp. 121-124).—-The author's

investigation leads him to conclude that the method of silver indexes (E. S. R., 17,

p. 834) may confirm the presence of cocoanut oil in butter, but that negative results

are not in all cases to be considered as invalidating results obtained by other

methods, especially by the method of Muntz and Coudon (E. S. R., 15, p. 850) when

the butter is adulterated with a mixture of different fats.

Microscopy of vegetable foods and condiments, J. Moeller (Mikroskopie der

Nahrungs- and Genussmittel aus dem Pflanzenrdche. Berlin: Julius Springer, 1905, 2.

ed., pp. 599, figs. 599; rev. in Osterr. Chem. Ztg., 9 (1906), No. 5, p. 69).—This volume,

which describes the histological structure of foods and condiments of vegetable origin

with a view to their identification under the miscroscope, has been thoroughly

revised, and the author states that he has had the cooperation of A. L. Winton in

the work.

The quantitative estimation of the lecithans, W. Koch and H. S. Woods
(Jour. Biol. Chem., 1 (1906), No. 2-3, pp. 203-211).—U'sing methods which are

described, lecithins and kephalins were determined in a number of samples of

muscle of different sorts, submaxillary glands, pancreas glands, testicles, lung, kid-

ney, liver, white and yolk of egg, mothers' milk, cows' milk, bread, etc.

The identification of horse and colt flesh by means of its glycogen content,

M. Martin (Ztsehr. Untersuch. Nahr. a. Genussmtl., 11 (1906), No. 5, pp. 249-266).—

A comparison of different methods of estimating glycogen was undertaken with a

view to devising a means of identifying horse flesh in sausage and other food prod-

ucts, and a number of determinations of the glycogen content of different sorts of

flesh were made. According to the author, horse flesh in sausage may be detected

by determining the glycogen content, and Pfliiger's method is best suited for the

purpose.

Sulphate and sulphur determinations, O. Folin (Jour. Biol. Chem., 1 (1906),

No. 2-3, pp. 131-159).—Methods of determining sulphur were studied and modifica-

tions and precautions suggested which the author considers necessary to insure

accuracy, the investigations as a whole being carried on with reference to the deter-

mination of different sorts of sulphur in urine.

The method for determining inorganic sulphates is as follows: Add 5 per cent

barium-chlorid solution, drop by drop, preferably by means of an automatic dropper,

to 25 cc. of urine diluted with about 100 cc. of water and acidulated with 10 cc. of

dilute hydrochloric acid. The solution must not be shaken, stirred, or otherwise

disturbed while the barium chlorid is being added. At the end of an hour or later

shake and filter through a Gooch crucible. Wash the precipitate with about 250 cc.

of cold water, dry, and ignite.

Methods are also given for total sulphates, ethereal sulphates, and total sulphur.

Bluestone and formalin, T. Macfarlane (Lab. Inland Rev. Dept. [Canada'] Bui.

115, pp. 6).—Analyses of 23 samples of copper sulphate and 11 of formalin are

reported Six of the samples of copper sulphate were adulterated or inferior in

quality and 1 sample of formalin showed only 25.6 per cent of formaldehyde.
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The interpretations of chemical analyses for farmers, II. Im.ii Transvaal

Agr. Jour., ', {1906), No. 14, pp. 8S0 357). The object of this article ia " to explain,

in as popular a manner as possible, the practical meaning of analyses of some of the

more importanl substances produced or consumed in agriculture." The main topics

discussed are soils, manures, feeding stuffs, and antiseptics.

Agricultural chemistry during the second half of the year 1905, \Y. ZiEL-

btorff {Chem. Ztschr., 5 {1906), Nos. .',. pp. 78 75; • >. pp. 99 101; <;, pp. 128, l:',\.

Brief reviews are given of articles relating to the nutrition of plants and animals.

Thirteenth annual report of the committee on atomic weights. Deter-

minations published in 1905, F. W. Clahke {Jour. Amer. Chem. Soc, ?8 i 1906),

No. 3, pp. ?98 815).

METEOROLOGY WATER.

Outlines of tropical climatology, <i. M. Giles {Climate and Health in Hot Coun-

tries. London: John Bale, Sons & Danielsson, Ltd., 1904, />' '. /'/'• 109). This arti-

cle discusses the general characteristics of tropical climates, and the more importanl

data determining the character of such climates, including temperature (mean and

range), relative humidity, amount and distribution of rainfall, cloudiness, and

amount, daily distribution, and direction of the wind, and summarizes all available

data bearing upon the special characteristics of the climate of the countries lying in

the Mediterranean Basin, including Algeria, Malta, Cyprus, and Egypt; other regions

of the African Continent, including Soudan, Abyssinia, region of the Greal Lakes,

Kongo Basin, West Coast, Sierra Leone, Gulf of Guinea, East Coast, Madagascar,

Mauritius, Red Sea and its coasts including Somaliland; the Asiatic Continent, includ-

ing Palestine, Persian Gulf region, Arabian Peninsula, India and Ceylon, [ndo-

Malay Peninsula, straits Settlements, Siam, Cochin China, China, .Malay Archipel-

ago; Australia, Pacific [slands, the Southern United states. Mexico, Central America

and the Isthmus of Panama, West Indies. Bermuda, Madeira, and various places in

South America.

Monthly Weather Review {Mo. Weather Rev., 83 • 1905), Nos. W, pp. 515 570,

figs. 8, charts 11; 18, pp. XV 571-591, charts 8).- In addition to the usual reports on

forecasts, warnings, weather and crop conditions, meteorological tables and charts

for the month of December, L905, recent papers bearing on meteorology, recent

additions to the Weather Bureau library, etc., No. 12 contains special contributions

on Doctor Margules on the Energy of Storms, by S. T. Taniura; Air and Water

Temperatures, by W. F. Cooper: International Meteorological Definitions and

Symbols, by E. R. Miller; Deposil of [ce Columns (rllus.), by E. R. .Miller: The

Climate of Madison, Wis. (illus.), by J. L. Bartleti (seep. 941); Tornado [nsurance

(illus.), by II. E. Simpson: Norway's Contributions to the Natural Sciences, by

R. s. N. Sartz; and A Visit to European Observatories, by G. J. O'Connor; and notes

on the mild weather of December, L905, meteorology in India, meteorological maps

for school use, Thomas R. Rodman, meteorology in Holland, a large meteor.

Weather Bureau men as instructors, .special meteorological stations for special

studies, and cyclone- and anticyclones.

No. 13 contains a table of content-, list of correction-, additions, and changes, and

an index for volume 33; a re poet of the Forecast Division; report of the Chief of the

Weather Bureau for the fiscal year ended June 30, 1905; and a summary of observa-

tions on pressure, temperature, precipitation, humidity, cloudiness, and other

meteorological phenomena "based essentially upon data received from about 166

regular Weather Bureau stations, :!:; regular Canadian station-, and from such

climate and crop section- as have forwarded their annual summaries in time."

The mean pressure of air departed considerably from the normal during the year,

being "belowthe normal in Maine. Vermont, northern New Hampshire, extreme

eastern Massachusetts, the Peninsula of Florida, the western portion- of the southern
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and middle Plate?u and southwestern portions of the northern Plateau regions, and

the south and middle Pacific and southern portion of the north Pacific districts;

elsewhere it was above the normal. . . . The mean temperature was above the

normal in the Florida Peninsula, upper Lake region, North Dakota, Missouri Valley,

and the northern slope, northern Plateau, and Pacific regions; elsewhere it was

below the normal." The departures in temperature were as a rule small and "in

but few instances exceeded 1°, the greatest, +2.5°, occurred over the Red River of

the North Valley. . . . Over the country east of the Mississippi River the distri-

bution of precipitation was not well marked as to geographic districts, as excesses

and deficiencies of considerable amount occurred in the same district. To the west-

ward of the Mississippi River the lines of demarcation between the excesses and

deficiencies were much better defined as to geographical districts. Considering the

geographic districts as a whole the precipitation for the year was above the normal

in the Florida Peninsula, Gulf States, Missouri Valley, slope and southern and middle

Plateau and south Pacific regions; elsewhere it was below the normal."

Summary of meteorological observations, January to June, 1904, F. H.

Loud {Colo. Col. Studies, 11 {1904), Sci. Ser. Nos. 33-35, pp. 54-76).—The equipment

of Colorado College for meteorological observations is described, the methods of

reduction are explained, and observations on temperature, pressure, precipitation,

humidity, sunshine, and wind movement are reported.

Determination of number of hours of possible sunshine at Colorado

Springs, F. H. Loud {Colo. Col. Studies, 11 {1904), Sci. Ser. Nos. 33-35, pp. 77-82).—

A description of the method used in making the determination and the results

obtained in 1888 are reprinted from an earlier publication (Colorado Weather,

April, 1889).

Meteorology for the year 1905, J. Derome {Rev. Sci. [Paris'], 5. ser., 5 {1906),

No. 2, p. 53).—This a brief summary of observations at Paris on atmospheric pres-

sure, temperature, and rainfall compared with similar observations for 1903 and 1904.

The characteristic feature of the weather in the region of Paris during the year was

excessive rainfall. The rainfall at Park St. Maur was 641.1 mm. in 1905 as against

541 mm. in 1903 and 527 in 1904, the mean for 1841-1890 being 594 mm. There

were 169 rainy days in 1905, as against 159 in 1903 and 141 in 1904. The wettest

month was June, 108 mm. The heaviest daily rainfall, 27.2 mm., occurred August 28.

The mean temperature of the year was 9.87° C, being lower than that of 1903

(10.38°) and 1904 (10.4°). The mean temperature for the period 1841-1890 was
9.93°. The highest temperature observed in 1905 was 32° C, the lowest -10.9°.

The mean annual pressure was 758.97 mm. The normal for the period 1841-1890

was 757.6. The lowest barometer observed in 1905 was 730.3 mm., the highest 782.1.

Meteorological summary for 1905, H. Dufour and D. Valet {Chron. Agr.

Vaud, 19 {1906), No. 3, pp. 49-54).—Observations at Lausanne on temperature, pre-

cipitation, sunshine, temperature of the soil, and general weather conditions are

briefly summarized for the year and compared with averages for previous years and
neighboring places.

Practical meteorological studies and comparative observations at the
stations of Beaulieu, Sevres, and Vacquey for the year 1903, G. Eiffel

{Etudes pratiques de meteorolog Ie et observations comparees des stations de Beaulieu, Sevres

et Vacquey pour Vannee 1903. Paris: L. Maretheux, 1905, pp. 377; rev. in Rev. Gen.

Sci., 17 {1906), No. 3, p. 149).

Meteorological observations, G. Ginestous {Bui. Par. Agr. et Com. [Tunis'],

9 {1905), No. 37, pp. 590-614).—Tabular summaries are given of observations,

June to November, 1905, at a number of places in different parts of Tunis on pre-

cipitation, temperature, atmospheric pressure, humidity, evaporation, cloudiness,

direction of the wind, and casual phenomena. A brief account is also given of meteor
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ological observations made in Tunis during the eclipse of the sun August 30, 1905.

These relate to temperature, relative humidity, wind movement, cloudiness, etc.

Meteorolog-ical Chart of the Great Lakes, A. .1. Heney and N. B. Congee

( U. -V !>>/>'. Agr., Weather /.'"/•., Met. Chart Great Lakes, 1906, No. 2, pp. 12, chart 1).—

This is a summary of observations od storms and high winds over the lake region,

UK)."); precipitation and lake levels, November, 1904, t .
. October, 1&05; opening and

closing of navigation, L905; vessel passages at Dctn.it, Midi., during the Beason of

navigation; and wrecks and casualties during 1906.

Climate of the Pacific coast, A. McAdie (Outing M<t<j., .;; (1906), No. 5, j>/>.

666-658)

.

—The more characteristic features of temperature, rainfall and snowfall,

sunshine and evaporation are discussed and compared \\ iili similar climatic features

of the Atlantic coast, ft is shown that the temperature is Less variable throughout

the year on the Pacific coast than on the Atlantic coast, although, owing to the

topography of the country, wide differences of temperature occur within short

distances.

"The orography of the Pacific coast is different from that of the Atlantic. The
mountains stand in -rent ranges, inclosing many valleys running a- a rule parallel to

the coast. The angle of inclination of the mountains to the rain-bearing winds is

favorable for heavy rainfall, north of the thirty-fifth parallel. In southern California

the mountains trend east and west, and much drier weather is the rule. While the

inclination of the mountains is an important factor in rain production, the chief

factor, of course, is the movement of the air due to the great pressure areas."

The heaviest rainfall in the country occurs on the north Pacific coast; the least in

southeastern California, varying in 1904 from nothing in the latter region to 145 in.

in eastern Oregon. Due to the influence of the mountains the snowfall is heavier

in many parts of the Paciiic coast than in most portions of Canada, varying from a

tract' in San Francisco to .'><50 in. at Fordyce.
" Evaporation data are scant, but it is likely that the highest rate of evaporation in

our country will he found in California. At Calexico, from July 1, 1903, to July 1,

1904, the evaporation measured 108 in., i. e., 2,74:! mm., or over 7 mm. per day."

The Paciiic coast i^ thus shown to be a region of climatic contrasts and contradic-

tions. The mountains favor diversity of climate and give rise to many so-called

"local" climates.

The climate of Madison, Wis., J. L. Babtlett (Mo. Weather Rev., SS
I 1906),

No. IS, />/>. 527-534, figs, (i).—Meteorological observations at Madison, beginning as

early as January, 1853, are summarized, and from them the climatic characteristics

of the place are deduced (see also E. S. R., 17, p. 2l'4 (.

As regards the general climatic situation, it is stated that '•southern Wisconsin

enjoys a type of climate, peculiar to continental interiors, characterized by gnat

extremes of temperature. As it lies on the windward side of Lake Michigan, its

atmospheric conditions are but slightly influenced by the Great Lakes. In general

this is a region of warm summers, with occasional periods of extreme heat, which

may be interrupted by destructive local storms. The winters are somewhat cold

and stormy, with frequent cold waves. The rainfall is sufficient for raising excellent

crops, and is heaviest dining the spring and early summer and least in the winter.

About 50 per cent of the possible duration of sunshine is recorded at the surface of

the earth."

Madison occupies a narrow strip of land lying directly between Lakes Mendota

(15 square miles in area) and Monona (5 square miles in area), and "the tendency

of the lakes is to lower the mean maximum temperatures throughout the year, to

raise the mean minimum, and thus to decrease the mean daily range. . . . The
average date of last killing spring frosts is April 21, and the earliest in the fall Octo-

ber 17. Comparing these dates for a number of years with the dates of similar
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phenomena at Harvey, Wis., which is directly east of Madison, away from any small

lakes, but nearer Lake Michigan, it is found that at Harvey killing frosts occur, as

a rule, two weeks later in the spring and two weeks earlier in the fall. Thus the

growing season is lengthened about one month at Madison, apparently by the influ-

ence of the presence of lakes Mendota and Monona."

The average annual rainfall during 36 years has been about 37 inches. " Dry

spells are of almost annual occurrence at Madison, and occasionally pronounced

droughts occur."

"The prevailing winds vary from northwest during November-March, to south

during the remainder of the year. These two directions prevail nearly equally."

A first report on the relations between climates and crops, C. Abbe ( U. S.

Dept. Ayr., Weather Bur. Bui. 36, j>j>. 386).—This bulletin summarizes the views of

investigators and observers on this subject which had been published up to 1891.

Numerous extracts from the more important contributions to the subject are included.

"The work is prepared with the idea that it will be especially useful to the teachers

of the agricultural colleges and the investigators of the agricultural experiment

stations."

The subject is presented from three points of view: (1) Physiological, including

results of studies such as those of Sachs and other physiological botanists; (2) exper-

imental, including results obtained by the methods pursued by agricultural experi-

ment stations, and botanical and biological laboratories; and (3) statistical, embody-

ing the results obtained by "comparing the statistics of the successive annual harvests

in the country at large with the statistics of the prevailing climatic conditions."

The bulletin is divided into four parts as follows: (1) Laboratory work, physio-

logical and experimental, (2) open air work—experience in natural climates, (3)

statistical farm work, and (4) authorities.

The author emphasizes especially "the importance of a climatic laboratory and the

methods that must be pursued in order to evolve new varieties of crop plants adapted

to special climatic conditions."

It is said that "a continuation of this study, bringing the subject up to date, is

contemplated."

Weather forecast, D. E. Hutchixs {Rev. in Ayr. Jour. Cape Good Hope, 28 (1906),

No. 1, pp. 98-105).—This is a review of a paper by Mr. Hutchins and its discussion

before the South African Philosophical Society on long-period forecasts and of the

various cycles on which they are based, namely, (1) the sunspot or solar cycle of

11.11 years; (2) a cycle, with alternating periods of 9 and 10 years, termed the storm

cycle; and (3) a cycle with alternating periods of 12 and 13 years, termed Meldrum
cycle.

The author's conclusions with regard to the application of these cycles in weather

forecasting are as follows: " (1) The three main weather cycles are of general appli-

cation throughout South Africa. 1 had considered in 1888 that the storm cycle

brought practically no rain to the eastern stations, and Meldrum's cycle little or no

rain to western stations. The experience of the last 17 years shows that both may
extend east and west beyond their area of greatest inliuence. (2) Observations from

the northern stations are as yet too short to draw safe conclusions, but they seem to

indicate that the pulse of heavier rainfall occurs a season earlier at northern stations

(Transvaal and Rhodesia). (3) There are obscure indications of a tendency to rain

at the sunspot minimum, and possibly the irregular rain of 1902 may be accounted

for as a sunspot minimum rain. It so happens that the normal sunspot minimum
periods ( 1 1-22-33-44-55. 5-67-78-89-1C0 in each century ) have since the year 1841 so

frequently coincided with other cycles that the exact influence of the sunspot mini-

mum is difficult to trace. In the long chain of the Royal Observatory rainfall figures,

the sunspot minimum has had no practical influence till we get to the doubtful case of

the 1902 rains. At other stations sunspot minimum rains are more clearly traceable.
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Note the rains of 1st if, a t Durban, of L900 at Bulawayo, Salisbury, and Johannesburg.

Further observations arc necessary before il can be stated what is the exact influence

of thesunspol minimum on South African weather.
I

l dp to the present, the direct

influence of Bruckner's 35-year cycle is inappreciable in South African weather."

Forecasts for the year 1906, based on the weather cycles, are given.

The atmosphere, <i. Bleuel {Jahresber. Agr. Chem., 8. ser., : {1904), pp. 3-18).—
A review is given of literature relating to this subject published during 1904, classified

as follows: Constituents (chemistry
) of the atmosphere and of atmospheric precipita-

tion, and physics of the atmosphere
I
meteorologj .

Water, A. Hebebrand {Jahresber. Agr. Chem., '>. ser.,1 {1904), pp. 18-25).—

k

review is given of the literature relating to this subject published during 1904, clas-

sified as follows: Spring, drain, ami irrigation water, and sewage and the purification

of Bewage \\ aters.

A method of determining the turbidity of water, .!. Y . Liverseege Jon

Chem.4 Indus. , 25 {1906), No. 2, p. 45). A method based upon the ability to read

standard type of different sizes through a column of water 2 ft. long at a distance of

2\ ft. is described, the results being termed "turbidity expressed in feet of distance

t<> read standard type."

On the Wartha method for determining- hardness in v ater, II. Sichling

{Devi. Gerber Ztg., 1905, pp. 271-216; abs. in Chem. CentbL, 1905, //, No. 18, pp. 982,

The author concludes from his studies of various methods that Wartha's
method is simple, easy of execution, and of value especially for tannery chemists.

It was preferable to ( lark's method in cases in which the use of soap solutions pre-

sented difficulties. It must, however, be used with great care in waters naturally

containing soda or which have been softened by the use <>f this substance.

Notes on investigations relating to rain water, II. M. Knipscheeb {Pharm.

Weekbl., 42 {1905), />/>. 1042-1045; abs. in Chem. CentbL, 1906, /, No. 5, p. 895).—The
author refers to investigations by Nonhebel on the importance of chlorin in rain water,

and describes a simple method, using fluorescin, of determining the depth to which

rain water sinks into the soil.

The disappearance of water from the upper layers of the soil, \Y. G6tz

( Vrtljschr. Bayer. Landw. Rat., 10 {1905), No. 3, pp. 391-419).- A general discussion

is given of reduction of humidity due to removal of forests, disappearance of bodies

of water, and increased percolation, and of the sources of the supply of water in the

soil.

Influence of forests on underground waters, M. Ringelm \w
I Jour. A 'jr. Prat.,

n. ser., JO {190.5), No. 49, pp. 721- 728, figs. 3). The effect of forests in lowering the

level of phreatic waters and in conserving moisture and regulating streams is briefly

discussed.

The drinking water question
I
//< / Drinkivat&rvraagstuk. 1905, pp. SO, pis.

5).—This is an account of a discussion of this subject at the Flemish Congress of

Natural Science and Hygiene held at Aalsl September 23 and 24, L905, including arti-

cles by A. J. .1. Vandevelde on Spring Water as a Source of Supply for Cities, and by

I. Bauwens on Sanitary Examinations of the Water of a Number of Springs, with

general discussion of the subject

The hygienic role of germs in water, F. Malmejac
I Rev. Sci. |

Paris], '<. ser.,

5 {1906), No. '»', /v. 176 178). The author concludes that a water containing a large

number of saprophytic germs is as a rule badly filtered and protected ami should not

be used for drinking purposes. The same is true for waters containing a consider-

able number of Bacillus <-<>/i communis, and of course for all waters containing germs
winch are undoubtedly pathogenic.

The present status of waste water purification by biological methods,

Thumm {Osterr. Ungar. Ztschr. Zuclcerindus. <>. Landw., 1905, No. 5; <il>s. in Centbl. Bakt.

[etc.], .'. -\l>l., 15 {1906), No. 94, pp. 762, 763).—A general review of this subject,

especially as affecting England and Germany.
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Effect of copper sulphate on the bacteriological and chemical constituents

of large bodies of water, W. R. Stokes and J. B. Thomas (Amer. Med., 10 {1905),

No. 26, pp. 1075-1078, fig. 1).—The results of a limited number of experiments with

copper sulphate on a swimming tank in Baltimore filled from the general water sup-

ply of the city are reported, from which "it would seem that in fairly pure water a

dilution of 1 to 100,000 can be depended upon greatly to reduce the alg?e and fermen-

tative bacteria, and also clear the wrater by precipitating the matter in suspension.

In moderately polluted water the fermentative bacteria are not destroyed."

SOILS—FERTILIZERS.

Renovation of worn-out soils, W. J. Spillman ( U. S. Dept. Agr., Farmers' Bui.

245, pp. 16).—The principal lessons which this bulletin is intended to enforce are

briefly summarized as follows: "To build up and maintain fertility in the soil, feed

p, large part of the crops, and return the manure to the land. If manure is not avail-

able, plow under crops grown for the purpose. Plow deep ( but do not subsoil). Grow
leguminous crops for the nitrogen they add to the soil.

"Commercial fertilizers and lime may be important means of improving the soil,

but the fertilizer requirements of different soils and different crops in different sea-

sons are so little understood that we are not yet in a position to make positive recom-

mendations that are of general application."

Present definitions of soil fertility, W. H. Jordan (Agr. of Mass., 1904, pp.

121-155).—This paper discusses the various theories of soil fertility, particularly

those advanced in Bulletin 22 of the Bureau of Soils of this Department. The
author's views with reference to methods of soil management necessary to maintain

fertility are summarized as follows:

" (1) Thorough tillage, with efficient machinery, to be given if possible when the

moisture conditions of the soil admit of satisfactory pulverization.

"(2) Frequent surface tillage at times of scanty rainfall, in order to conserve the

supply of soil moisture.

" (3) A sufficiently rapid rotation of crops to insure good soil texture, to allow the

necessary frequency of applying fertilizing material, and as a main result to secure a

paying stand of crops.

"(4) The introduction into the soil at frequent intervals of an amount of organic

matter necessary to proper soil texture and water-holding power, either by applica-

tion of farm manures, by plowing under soiling crops, or by the rotting of the turf.

" (5) The scrupulous saving of all the excrement of farm animals, both solid and
liquid.

"(6) The purchase of plant food with due reference to the needs of the farm and
to the system of farm management prevailing.

"(7) The maintenance in the soil of those conditions of drainage and aeration

which promote the growth of desirable soil organisms, and the introduction into the

soil, when necessary, of such organisms as are essential to the growth of particular

plants."

The analysis of soils, E. A. Mann (Jour. Dept. Agr. West. Aust., 12 (1905), No. 2,

pp. 141-144).—The value of soil analysis for determining the fertility of soils, espe-

cially Dyer's method of determining availability of soil constituents, is briefly dis-

cussed. Studies which have been made indicate that the chemical methods are of

value in case of West Australiamsoils.

Fertility studies on Wooster soil, A. H. Snyder and C. L. Cook (Ohio Sta. Bui.

167, pp. 85-119).—An account is given in this bulletin of experiments made by the
Bureau of Soils, cooperating with the Ohio Station, " to determine whether the results

obtained by its wire-basket and aqueous-extract methods of studying the productive-
ness and manurial requirements of soils [E. S. R., 17, p. 227] were in accord with
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those secured through plat experiments." The character of the soil, which is that

of the 5-year rotation plats at Wooster, is described E. S. R., L6, p. 752) and its pre-

vious history and treatment is explained.

A series of experiments with wheat in wire baskets t" determine the effecl <>i'

manures, fertilizers, ami lime, and to study the effect of increasing (adding sulphuric

and tartaric arid.- i or neutralizing (with .-odium carl ate and hydroxid as well as

with lime) the natural acidity of the soil is reported.

Cultures with the soil extract are reported in which tin- attempt was made " to

determine whether or not the causes of a lowered productiveness are transmitted to

the aqueous extract, and if so. whetherthese can be corrected i>\ the various treat-

ments found to he effective in the -oh itself."

The results obtained by the above methods are compared with those obtained in

plat experiments with like fertilizer treatment in a 5-year rotation on the Bame -oil.

The results ate thus summarized:
" The experiments carried on .... during 11 years by the plot method and those

carried on during the last 6 months by the culture methods of soil in wire baskets and

of -oil extract in bottles, agree in showing that the best resultswhich have been

obtained are those following the application of nitrate of soda in combination with

acid phosphate, the application of lime or the application of manure. Being eub-

mitted to a live-crop rotation, this soil soon responds markedly to applications of

phosphoric acid, and the effect of the continued application of this fertilizer is undoubt-

edly cumulative, this point being brought out equally well by both field and culture

methods.

'•Additional conclusions brought out by the basket and bottle cultures are as

follows:

"(1) The character of the soil, as far as its ability to produce plants is concerned,

is transmitted to its extract, as is shown by the fact that the same resultsmaybe

obtained by growing plants in the extract as are obtained by growing them in the

soil itself.

"(2) The soil is acid, probably with an organic acid, but its present low produc-

tivity is not due to the acidity.

"(3) The beneficial effect of lime is probably due in great measure at least to

other causes than its power to neutralize the soil acidity.

"(4) The evidence points strongly to the conclusion that this >< >il contains —me
toxic materials somewhat similar to, but still differing in some of their properties

from, those found in the Takoma lawn soil investigated by the Bureau of Soils of the

U. s. Department of Agriculture [E. S. II.. 17, p. 340]. It seem- probable thai the

effect of lime on Wooster soil is largely due t<> its action, in some way as yet undeter-

mined, upon these toxic bodies, and it may be that a large pari of the effect produced

by fertilizers ami stable manure is due to some similar action on the part of these

latter substances."

In his comments upon the general results, Director Thome says: •The outcome

of this work has been that results obtained in two or three weeks' time are in general

agreement with tield tests which required an entire season for their execution." He
adds further, however, that "no single season's field work on a particular soil is a

sufficient basis on which to formulates definite prescription for the fertilization of

that soil, and it is highly probable that we shall find the same law holding good in

the conduct of the [wire-basket] method of investigation . . . All that can be

said of this method al present and this is much— is that it promises tobeavery
useful help in one of the most intricate line- of investigation science has yet under-

taken—that of the maintenance of soil fertility.'*

Fertility studies on Strong-sville soil, A II. Snydeb ami (
'. L. Cook

|
Ohio Sta.

Bui. JUS, />/>. 119-138). The experiment-' reported in this bulletin were similar in

plan and purpose to those with Wooster soil noted above, the experiments being
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confined, however, to tests with the wire-basket method. The results obtained with

the heavy clay Strongsville soil are thus summarized:

"
(1) The soil has been greatly improved by placing it in good physical condition

such as is obtained in potting.

"
(2) The soil is naturally fertile so far as plant food is concerned, as shown not

only by the basket cultures but as indicated by the result of the chemical analyses

reported in Bulletin 150 of the Ohio Agricultural Experiment Station.

'

(3) The effect of replanting the untreated soil in pots with wheat immediately

after a crop of wheat has been growm in the same is to reduce the growth of plants

approximately 50 per cent.

" (4) Lime appears to have some beneficial effect in the baskets. Heavier appli-

cations than the results in the baskets would seem to indicate have been found

practicable in the field, probably owing to the physical effect which this substance

has upon the soil.

" (5) No appreciable difference is detected between the results obtained with

ground quicklime and hydrated lime.
,l
(6) Little if any beneficial effect has been showm from the application of mineral

fertilizer salt to this soil after it has been placed in good physical condition, although

an application of these salts, especially acid phosphate, gives a decided increase

when the soil is in the condition found in the field.

" (7) Manure produces a small increase in the growth of plants in pots but not as

great an increase as is secured from its application in the field. This is probably

due to the fact that in the field its effect is mainly due to its physical action.

"(8) The effect of green manure is negative upon the crop planted immediately

after it was applied, but gives a large increase in crops planted subsequently."

The conclusions drawn from these results are as follows:

" (1) The soil of the Strongs ville test farm is sufficiently rich in the mineral con-

stituents of fertility for abundant crop production, but such is not secured on account

of the unfavorable physical condition of the soil.

" (2) An improvement of the physical condition of the soil, such as is obtained in

the process of potting, or by the application of lime, barnyard manure, or green

manure, gives a marked increase in the growth of the plants and apparently, to a

great measure, obviates the need of the addition of mineral fertilizers."

Rubber soils, H. X. Ridley (Agr. Bui. Straits and Fed. Malay Slates, 4 {1905),

No. 10, pp. 388, 389).—This is a brief note on a circular issued by the Royal Botanic

Gardens, Ceylon, which gives a series of analyses of soils and of fresh and decaying

leaves, twigs, etc., of the Para rubber plant. These analyses show that in sweeping

off the ground 10,000 lbs. of fallen leaves and twigs, about 58 lbs. of lime, 36 lbs. of

magnesia, 22 lbs. of potash, and 12 lbs. of phosphoric acid are lost to the soil.

Behavior of "soluble" phosphoric acid and its movements in the soil,

W. Hoffmeister (Das Verhalten der "Vdslichen" Phosphorsdure und ihre Wanderung
im Boden. Tnsterburg: Bittnersche Druckerei, 1904; rev. in Centbl. Agr. ('hem., 34

(1905), pp. 817-S20; .Tone. Chem. Soc. [London], 90 (1906), No. 520, II, p. 1?0).—
The results of 5 years' pot experiments on this subject are reported. Solubility in

ammonium humate was used as a means of tracing the variations in the amount and
distribution of the assimilable phosphoric acid at different periods.

The results indicate that long continued culture did not completely exhaust phos-

phoric acid soluble in ammonium humate. The reduction in the amount of such
phosphoric acid was apparently due to withdrawal by crops and not to reversion to

insoluble forms. Notwithstanding the constant removal of phosphoric acid from
the subsoil, the relative amount of soluble phosphoric acid was found to increase

from the surface downward, indicating a downward movement of the phosphoric
acid in the soil.
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Studies of the effect of heating the Boil on the solubility of the phosphoric acid

showed thai samples of peat which in their natural condition did n< >t contain

determinable amounts of phosphoric acid soluble in ammonium humate yielded

0.006 to 0.061 per cenl when heated at L60 I '.

The removal of soluble salts from soils, M. Ringelmann (Jour. Agr. Prat., n.

ter., li [1906), No. 6, />/>. /; ;. 175). Methods of il ling and drainage employed

for this purpose in Egypt are briefly described.

Progressive changes in soil moisture, \Y. rOTZ < Met. Ztschr., No. I.

pp. / ; 24) > 1 1
is maintained in this article thai in the course ol centuries there has

been a progressive draining away of the moisture from the upper layers of the Boil,

('specially of the higher lands, a reduction "t" the humidity of the air, and consequent

increase in temperature variations between seasons and between nighl and day.

Underground studies, C. Ochsenius (Helios, 22(1905), pp. '.'. 66 Accounts

are here given of studies of underground conditions in the region of Venice and of

Frankfurt, the fust with especial reference to the sinking of the soil, resulting in

the tall of the ( 'am | .anile, ami the second with reference to the occurrence of Ball

deposit-. The order of occurrence of the salt deposits I
especially potash salts) under

Frankfurt, their extent, composition, and uses, are discussed.

Soil physics laboratory guide, \Y. II. Stevenson and I. < >. Schadb (New York:

Orange Judd Co., 1905, pp. 80, pi. I, figs. 16).—This hook, which is the outgrowth of

the laboratory-instruction given at the Iowa Agricultural College, is designed "to
present to" the instructor and the student a carefully outlined series of experiments

in soil physics." It includes a series of 40 exercises accompanied by questions on

various features of the experiments outlined.

"An earnest efforl has been made to outline the exercises briefly and clearly in

older that the student may proceed with the work without loss of time and without

confusion. The exercises are also listed in a logical order with reference to their

relation to each other and the skill required <>n the part of the student." The book
is an extension of a pamphlet on the same subjeel issued by the department of

agronomy of the Iowa Agricultural College. It meets in a very satisfactory manner
a widespread ami growing demand for a simple text-book on the subject.

Economic geology of the United States, II. Ries (New York and London: Thi

MacmUlan <'<>., 1905, pp. XXI /•<'•<, />/•-•. 25, figs. 97).—It is state.) that this work

covers essentially the ground which is gone over in the elementary course in this

BUDJecl at Cornell University, and it is hoped that it will prove useful as a text-book

in other colleges. The arrangemenl differs from that of other hooks on the same
Bubject in that the nonmetallic mineral- are discussed first and the metallic minerals

last, the reason for this being that the non-metallic mineral- are much more impor-

tant and valuable than the metallic and because it leads from a discus-ion of the sim-

pler to the more complex forms of mineral deposits.

The hook contains chapters on coal; petroleum, natural gas, and other hydrocar-

bons; building stones; clay; lime and calcareous cement-: salines; gypsum; fertilizers:

abrasives; minor minerals; water; -oils and road materials; ore deposits; iron; copper;

lead and zinc; gold and silver; Bilver-lead; aluminum, manganese, and mercurj ; and
minor metals. At the end of each chapter there is a selected list of paper- relating

to the Bubjecl discussed.

The statistical data are drawn mainly from the reports of the l". S. Geological Sur-

vey. The chapter on fertilizers deals with the occurrence, nature, and u<es of phos-

phate-, guano, and greensand. The chapter on soils and road materials discusses

the origin and properties of soils, especially residual and transported soil.-, and the

distribution of soils in the Tinted States, and very briefly considers the various

available road materials in the United States.

Nitrification of nitrogenous matter in the soil, (*. Mason] i Atti /.'. Accad. Econ.

Agr. Georg. Fireme, 5. wr., 1 (1904), No. J-->, pp. £66-869; abs. in Centbl. Bald, [ete.],
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2. Abt., 15 {1906), No. 21, p. 643).—Experiments with poudrette are reported which

show that nitrification went on rapidly at first, but that later when the soil became

drier and warmer denitrification set up. The bacteriological side of the question is

nol considered, but the relation of the use of poudrette to the development of smut

in corn is discussed.

A study of nitrification of some organic fertilizers, Guillix (Bui. Soc. Nat.

Agr. France, 66 (1906), X<>. 1, pp. 85-94, fig. 1 )-—Studies of relative rate of nitrifica-

tion in soil and comparative fertilizing value in pot experiments with oats are

reported for dried blood, wool waste, roasted wool, crude ammonia obtained from

evaporation of ammoniacal gas liquor, wine lees, and "galalith," a refuse from the

preparation of various small articles from hardened casein. The amounts of organic

nitrogen transformed into nitric nitrogen during 3 months when the different

materials were mixed with a suitable soil at rates furnishing 1 gm. of nitrogen per

kilogram of soil are shown in the following table:

Nitric nitrogen formed (luring three months with different organic fertilizers furnishing 1 gm.

of nitrogen.

Dried blood
Galalith
Wool waste
Roasted wool—
Crude ammonia

.

Wine lees

At end of
one month.

Grains.
0.168
.005
.019
.090

At end of
three

months.

Grams.
0. 345
.217
.230
.309
.014
.070

At end of
five

months.

Grams.
0.634
.600
.373
.536
.199

The dried blood nitrified most readily. The galalith nitrified very slowly at first,

but afterwards more readily. The wool waste was much inferior to the roasted wool

as regards rate of nitrification. The crude ammonia nitrified very slowly during the

earlier stages of the experiment, but with a higher temperature nitrification was

quite rapid. The nitrification of the wine lees was very unsatisfactory. The order

of efficiency of the different fertilizers m pot experiments with oats was as follows:

Dried blood, roasted wool, galalith, wool waste, wine lees, crude ammonia.

In discussing these experiments, A. C. Girard called attention to the fact that this

method of comparing fertilizers was inaugurated by Miintz and Girard more than 15

years ago and that it has been shown to be a valuable method of determining the

relative value of organic nitrogenous fertilizers.

On the importance of nitrification for cultivated plants, W. Kruger
(Landw. Jahrb., 34 (1905), No. 5, pp. 761-782, jrts. 3; abs. in Chem. Centbl, 1906, 1, No.

1, pp. 71, 72).—The general object of the experiments here reported was to deter-

mine whether ammonia is directly assimilated by cultivated plants or whether it

must first be transformed by nitrification.

The experiments, which were begun in 1899, were made in pots containing a mix-

ture of 50 per cent sand and 50 per cent ordinary farm soil. One series of pots was
sterilized and another was not sterilized. They all received the same basal applica-

tion of phosphoric acid and lime. Some in each series received no nitrogen, some
nitrogen in the form of ammonium salts, and others nitrogen in form of nitrate of

soda. The crops experimented with included mustard, oats, barley, potatoes, and
fodder beets. The data recorded include the yields and nitrogen content of the

plants, as well as qualitative tests of water extracts of the soils.

The results show that mustard, oats, and barley derive nitrogen from ammonium
salts and nitrates with equal facility, and that for such crops these two sources of

nitrogen are equally valuable. Potatoes appear to prefer ammonia to nitrate as a



SOILS FERTILIZERS. 949

source of nitrogen. At least, the action of the firsl is in no way inferiorto thai of

the second. Beets are much more responsive to applications of nitrate than ammonia
nitrogen, and their growth is especially promoted by applications of nitrate.

It appears from these facts thai the inferior action of ammonia nitrogen sometimes
observed in practice may no1 be due to inherenl superiority of nitrate, bul to unlike

physiological and other conditions which interfere with the biological processes in

the soil, fn almost all of the Bterilized pots the application of soluble forms of nitro-

gen gave smaller yields or no increase of yield as compared with pots receiving no
nitrogen. Tins resull is also attributed to interference with biological procet

Cultivated plants not only utilize ammonia nitrogen but generally assimilate it to the

same extent as nitrate nitrogen. Nitrification is therefore nol ry for the

growth of cultivated plant.- as is generally supposed. Beets and potatoes represenl

extremes in this respect among the plants experimented with. The results in

general do not warrant the changing of recommendations based on the importance
of nitrification, since this process is useful in rendering insoluble soil nitrogen avail-

able for plants.

The influence of fertilizing- and of plant growth on soil properties and
soil exhaustion, \V. Krugeb

I
Landw. Jahrb., 84 I 1905), No. 5, pp. 783-804, pi. /,

dgms. J: abs. in <'h>m. Centbl., 1906, I. No. /, /,. 72). In connection with the Btudy

of nitrification noted above, it was observed that the soils receiving different treat-

ments were very variable with reference to their behavior when shaken up with

water an allowed to settle, and that their contenl of soluble lime and magnesia,

as well as the proportions of these constituents which were precipitated when
sodium carbonate and hydrate were added in the tests for ammonia, varied within

wide limits.

Tin- experiments here reported were designed to further study the nature and
cause of these variations. They were made in pots each containing 'i kg. of the

same soil mixture used in the nitrification experiments, to which there were added
in different cases, in addition to the basal fertilizer of phosphoric acid ami lime.

ammonium sulphate furnishing 2 gin. of nitrogen), potassium nitrate
I
14.4 gin.),

and sodium nitrate (12.1 gm. i, eh lorid (8.4 gm. i. sulphate ! in. 1 gm., water-free),

carbonate (7.6 gm.), and hydrate (5.7gm.).

Series of experiments were made with potatoes, mustard, oats, barley, and fodder

beets. It was observed in all cases, though more marked with some crops than

with others, that the application of nitrate of soda reduced the porosity of the soil,

increased the tendency to puddle, and interfered with settling when the soil was
shaken with water and allowed to stand, it also increased the tendency to form

crusts and clods. These results are attributed to the accumulation of soda in the

soil, with consequent fori nation of sodium carbonate. The application of ammonium
sulphate resulted in an increase in solubility of lime and magnesia compounds in

the soil. Sodium salts, especially sodium carbonate, reduce the solubility of these

substances.

Fixation of atmospheric nitrogen by plants, Trabut (Bid. Agr. Algerit et

Tunisie, II (1905), Nos. ?S, pp. 518-516; 94, pp. 587-547, fig. 1).—This is a general

discussion of the subject, summarizing the more practical results of investigations on
the fixation of nitrogen by leguminous plants and the various methods of soil inocu-

lation to promote such fixation which have been proposed.

The utilization of atmospheric nitrogen by means of micro-organisms, R.

Thiele (Landw. Vers. Slat, 63 (1905), No. 8-4, pp. 161-888, figs. 5; abs. in Jour.

Chem.Soc. [London],90\ 1906), No.580, TI
t p. 114).—This article reviews the present

knowledge relating to Azotobacter, and reports a series of studies of the behavior ol

the organism in various liquid and solid media; the occurrence of Azotobacter in dif-

ferent sods and its culture in sterile soil; the variation in the nitrogen content of held
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soils and its determination (see E. S. R., 17, p. 436), and the optimum temperature

for Azotobacter as compared with soil temperatures.

The results, which are reported in detail, show that while there is no doubt as to

the power of Azotobacter to fix nitrogen under laboratory conditions, it is not certain

that this is a specific characteristic like the power of yeast to produce alcohol. It is

thought possible that when the organism is supplied with a large amount of organic

matter containing nitrogen its nitrogen-fixing power may be destroyed, and, like

yeasl when grown in peptone media, may show very different properties from those

ordinarily in evidence.

The growth of Azotobacter in artificial media is not therefore to be considered

unique or typical. The mode of operation of the organism in the soil is very imper-

fectly understood and can not be thoroughly cleared up until more accurate methods

of determining the very small variations in nitrogen content of the soil which are

involved in studies of this kind are secured. Moreover, the temperature conditions

in laboratory cultures do not obtain in the natural soil, and therefore the optimum

conditions for activity of the organism are not always present. In view of the fact

that the life and the work of Azotobacter are still to a large extent unsolved problems,

the practical man is not warranted in expecting that Azotobacter fertilizing will in

the near future take the place to any extent of applications of nitrate of soda.

Numerous references to the literature of the subject are given and the methods and

apparatus used in the experiments reported are described.

The assimilation of free elementary nitrogen by micro-organisms, J. Vogel

|
Cenlbl. Bald, [etc.'], 2. AbL, 15 (1905), Xos. 2-3, pp. 33-53; 4-6, pp. 174-188; 7-8,

j>j>. /15-227).—A review is given of the more important investigations on this sub-

ject, bringing out especially how chemical treatment of the soil and use of fertilizers

may retard or promote the activity of different groups of these organisms. A bibli-

ography of the subject containing 148 references is given.

Nitrogen-fixing bacteria, T. W. Kirk (New Zeal. Dept. Agr. Ann. RpL, 13 ( 1905),

PI*. 343-346, pis. 3).—The history of investigation on this subject is briefly reviewed,

and experiments on beans, peas, vetches, and red clover with the inoculating material

prepared by this Department are reported.

"The results proved (1) that on land which will already produce a good crop of

legumes the inoculation is of little benefit to the crop treated, but (2) it increases the

number of nodules on the roots and consequently the quantity of nitrogen left in the

soil for the benefit of a following crop, such as grain or roots, which have not the

power of providing nitrogen for themselves; (3) the inoculated seed invariably gave

better results than the inoculated soil."

The relative merits of inoculation by means of infected soil and by pure cultures

are discussed and directions and precautions to be observed in the use of inoculating

material are given.

Cooperative experiments with nodule-forming bacteria, F. (_\ Harrison and
B. Barlow (Ontario Agr. Col. and Expt. Farm Bui. 148, pp. 19, figs. 7).—This bulle-

tin contains brief statements regarding the history of the discovery of these organisms

and summarizes the results of tests made by farmers in different parts of Canada of

liquid cultures distributed by the Agricultural College at Guelph.
The cultures were sent out in small bottles in such condition that all the farmer

had to do was to mix the contents of the bottle with a measured quantity of water
and then apply to his seed. Cultures for alfalfa, alsike clover, red clover, white

clover, soy beans, vetches, peas, and beans were distributed. Of the 134 reports

received. 91 showed benefit from inoculation, 40 no advantage, and 3 stated that the
organisms were already present in the soil. Extracts from the individual reports are

given as well as detailed directions for using the cultures.

Tests of commercial cultures of nitrogen-fixing bacteria ( V. S. Dept. Agr.,

Office Sec. Circ. 16, folio).—This circular calls attention briefly to the limitations of
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the value of inoculation, and reports the results of tests of L9 samples of cultures of

uitrogen-fixing bacteria obtained in the open market. These results sho^ thata

large proportion of these cultures were either of
| r quality or worthless.

The fertilizing- value of atmospheric nitrogen preparations, M. Hoi i m \n\

[Mitt Deut. Landw. GeseU., ;i {1906), No. 6, pp. ',.; ;>;<. A summar) is given of

information relating to methods of preparing and the fertilizing value of "N"
fertilizer, lime uiter, lime nitrogen, and similar compounds, prepared by various

processes from the nitrogen of the air.

Some experiments with lime nitrogen on mineral and moor soils and
investigations on the decomposition of calcium cyanamid in various kinds of

soil, II. von Feilitzen i Verhandl. GeseU. Deut. Naiurf. a. Aerzte, 76 [1904 TI,

l. Abt., />/>. 151 159; abs. in Chem. Centbl, 1906, 1. No. 7, pp. 5 I entbl. Agr.

Chem., 35 (1906), No. ?, p. 137).—The substance of this paper has been noted from

another Bource
I
K. S. R., 17, p. 17 ).

Barnyard manure, A. Vivien (Monxt. Sci., /'. ser., 19 i 1905), No. /. pp. ,.

abt. in Chem. Centbl., 1905, II. No. .'<>, p. 1507). -The results of studies of the influ-

ence of various substances, such as gypsum ("_' per cent), chalk (2 per cent), starch

(2 percent), lime refuse from beet-sugar manufacture (3 percent), formol (0.5 per

cent (, superphosphate (2 per cenl l, iron sulphate
I

1 per cenl i, sulphuric acid n .">

per rent i, roasted pyrites, mineral phosphates, nitrate of soda
l

I per cenl |, etc., on

the transformation of nitrogen compounds in manure are reported.

The smallest Loss of ammonia was observed in case of gypsum. Superphosphate,

iron sulphate, and sulphuric acid were less effective than was expected. The great-

est losses occurred in untreated manure and in that to which chalk and lime refuse

were added. In untreated manure and in thai treated with mineral phosphate,

roasted pyrites, sulphuric acid, crude potash, starch, and formol considerable amounts

of nitrate were formed; in manure treated with superphosphate, iron sulphate, gyp-

suiu. chalk, and lime refuse only traces were found, and when sodium nitrate was

added it was Largely decomposed and Lost.

The loss of dry matter in manure kepi for 3 mouths in casks varied from L8.22

to 38.13 per cent, and of total nitrogen from L2.07 to 23.72 per cent, except in case

of manure to which sodium nitrate was added, in which the loss was 31.21 per cent.

The use of acid substances did not reduce the loss. The ammonia thus fixed was

apparently easily nitrified and later denitrified and lost.

Litter and nitrogen, R. Hornbergek (Ztechr. Forst u. Jagdw., 31 (1905), p. 71;

aba. ni Centbl. Agr. Chem., 34 I 1905), No. 11, pp. 726, 721 ).—Pol experiments with

leaves of various kinds to test the accuracy of Henry's conclusion | E. S. R., 16,

p. 444) that dead forest leaves have the power of fixing appreciable amounts of atmos-

pheric nitrogen are reported. The experiments extended over a year, and in only 2

cases out of 7 was there any Lrain of nitrogen. The results therefore do not confirm

Henry's conclusion.

Crude ammonia, Guerrapain
l
Bui. Agr. Algerie et lunisk, li (1905), No. 22, pp.

506-509).—The origin, character, and agricultural uses of aby-producl obtained in

the manufacture of gas by passing the impure gas through a mixture of lime, iron

sulphate, and sawdust, the mixture afterwards being dried and known as crude

ammonia, are briefly discussed.

The material is shown to contain from 1 t<» in per cent nitrogen in form of ammo-
nium sulphate and of cxauids. It is of value as a fertilizer, hut on account of the

poisonous cyan ids and sulphur compounds present it must be applied some time 3

or 4 months—he fore seeding, in order to secure thorough oxidation of the poisonous

compounds. It has been used successfully on su'_rur beets in amounts furnishing 7">.

to 100 kg. of nitrogen per hectare.

31080—No. 10—06 3
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The material is said to have considerable value as a weed exterminator and

insecticide, especially for grape phylloxera, when used at rates of 1,200 to 3,000 kg.

per hectare.

Crude ammonia, A. Grau {Jour. Agr. Prat.,n. ser., 11 (1906), No. 3, pp. 78-80).—
The agricultural value of this product (see preceding note) is discussed and direc-

tions given for its use.

Analyses are reported which show a variation in total nitrogen content of 3 to 7 per

cent. Tests which have been made of it show that it gives best results on light soils

in which nitrification is most active. It is safest to apply it in December or January

on land that is to be seeded in the spring. It gives good results on beets and pota-

toes when applied at rates of 1,000 to 1,200 kg. per hectare, and on oats at rates of

500 to 600 kg. and lightly harrowed in.

Analysis of nitrate of soda, E. Bensemann (Ztscltr. Angew. Chem., 18 (1905),

No. 50, pp. 1972-1974).—The author sets forth in complete and orderly form his

method of examining this substance, which has been given in a number of previous

articles (E. S. R., 17, pp. 7, 218).

Acid versus basic phosphatic fertilizers, W. F. Sutherst {Chem. News, 92

(1905), No. 24-03, pp. 274, 275).—It is stated that when superphosphate is added to a

soil containing excess of lime phosphates are formed which are insoluble in water

but soluble in dilute organic acids, and if alumina and oxid of iron are in excess of

lime a still further reversion to insoluble forms results.

When basic slag, however, is used a reverse reaction occurs. For this reason,

therefore, the author concludes that basic slag should be a more valuable fertilizer

generally than superphosphate, although slower in action because it is not so per-

fectly distributed as the reverted superphosphate. Comparative tests of superphos-

phate, basic slag, and basic superphosphate (superphosphate supersaturated with

lime) on mangolds are briefly reported, showing that the increased yield with the

basic phosphates was greater than with the superphosphate.

On the fertilizing" action of certain accessory compounds in slag's, Guffroy,

Crepeaux, and Milon (Rev. Gen. Agron., 14 (1905), No. 10-11, pp. 461-464; Bui.

Soc. Nat. Agr. France, 65 (1905), No. 6, pp. 479-483).—A series of pot experiments

is reported which were designed to determine especially the fertilizing value of the

silica and manganese occurring in phosphatic slags.

Comparative tests were made with wheat, buckwheat, and clover of ordinary

Thomas slag containing 8.41 per cent of silica and 3.87 per cent of manganese oxid,

and of carefully separated crystals of tetraphosphate and of silicophosphate, using

the latter either alone or with the addition of substances necessary to approximate

the composition of natural slag. The amount of complete artificial slag furnishing

78.1 gm. of phosphoric acid (the amount used in each experiment) contained 42.05

gra. of silica and 19.35 gm. of manganese. The low-silica slag, furnishing the same
amount of phosphoric acid, contained 4.72 gm. of silica, and the low-manganese slag

7.17 gm. of manganese.

The results show that in case of buckwheat the absence of silica retarded maturity

and reduced the yield of straw as well as the weight of the floral envelopes and
branches. In case of wheat the absence of silica resulted in retarding the heading
and flowering, but was apparently without effect upon the yield. The efiect upon
strength of straw was not appreciable. The growth and yield of clover were appre-

ciably reduced in absence of silica in the fertilizer. The absence of manganese from
the fertilizer produced results similar to those obtained in case of silica as regards

the growth and yield of buckwheat, except that they were less marked. The ana-

tomical structure of the plant, however, was affected to a greater extent by the
absence of manganese than of silica, Like results were obtained with wheat and
clover.
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The results in general, therefore," show thai the silica and manganese contained in

Thomas slag are of considerable importance as fertilizers. On the other hand there

was apparently some superiority of the phosphoric acid of the tetraphosphate over

thai of the silicophosphate, bul this is to be further studied.

Comparative experiments with high percentage and low percentage Thomas
slag i Deut. Jxmdw. Presse, 82

| 1905), No. 79, pp. 667 669, figs. i). Plal experiments
with rye and oats, using equal money values of the two Blags (the low-percentage

slags containing not more than 5 per cent of citric-acid Boluble phosphoric acid),

showed the high-percentage phosphate to be more economical. See also I
- l; .

16, p. L064.

Citric-acid soluble phosphoric acid in Thomas slag, M. de Molin \i:i and < >.

Ligot i Bul. Agr. [Brussels], .",
I 1905), No. 5, pp. 909 916; 6, pp. 1116 1118).- Com-

parative pol tests of untreated Thomas slag and thai which had been exhausted with

citric acid according to the Wagner method arc reported. The results show thai the

yield of oats was normal with the untreated Blag bul practically nil with the extracted

slag.

Phosphate mining in Tennessee, I >. S. Cooke (Amer. Fert., 28 (1905), No. 5,

pp. 5-10, figs. 8) . This article discusses the rapid growth of this industry, some of

the difficulties encountered in developing it. the peculiarities of laborers, and the

present outlook.

Algerian phosphate and apatite (Mitt. Deut. Landw. Gesell., 20 1905), No. f6,

pp. 889-891).—This is a summary of experiments bySoderbaum in Sweden, compar-

ing the composition and fertilizing value of Algerian phosphate and Norwegian

apatite when applied to oats grown on sandy soils and peas grown on moor soils.

The results show in general the superiority of the Algerian phosphate.

Experiments on the assimilation of potash and soda by plants, T. Pfeiffek

et u.. i Mitt. Landw. Inst. Breslau, 8 (1905), No. ',. pp. 561 618; abs. in Chem. Ztg., 80

(1906), No. 10, Repert. No. .'./>/' 25, 26).'—The numerous investigations on this sub-

ject which have been made in recent years are referred to.

A series of pot experiments made during L903 and 1904 on barley with potash-

containing and potash-free artificial zeolites i potassium, sodium, and calcium zeolites

is reported, the object of the experiments being to study the capacity of plants to

utilize the potash of such compounds, the influence of potash-free zeolites on the

utilization and the fixation of the potash salts applied with them, and the extent to

which applications of sodium salts overcome the unfavorable action of potash-free

zeolites. The zeolites and necessary basal fertilizers were applied to pots contain-

ing 4 kg. of sand. The yield and potash and soda content! of the total crop, straw ,

and grain are recorded.

The results show that the potash of zeolites was readily utilized by the plant (as

high as 88 per cent (. The potash contenl of the grain remained fairly constant, bul

that of the straw varied widely with the amount of potash available for the uses oi

the plant. The action of potash fertilizers was somewhat reduced by applying them
in connection with Bodium and calcium zeolite-, thus indicating some fixation oi the

potash m less available forms, [ncreasing the applications of potash lowered the

sodium content of the plants. Incidentally it was observed thai sand which had

been treated with soda solution and hydrochloric acid yielded more potash and Boda

to the plant- than that which had not been treated.

The indirect action ol soda OH the utilization of potash, which the experiments

indicate, is ascribed to an exchange of bases. In case of -oils rich in potash this

exchange of bases may resull in a sufficient supply of potash to crops for a number
of years. It is. however, a species of sod robbery and will ultimately result in pot-

ash exhaustion. The same i- true of the continuous use of potash -alts rich in sodium

chlorid, although in tins ca.-e exhaustion is no1 bo rapidly brought about
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Sodium salts act in two ways, (1) by setting free potash in the soil, and (2) by

replacing potash in plants. In case of a crop like barley, the need of the grain for

potash is first supplied, and if there is a deficency of potash for the whole plant soda

replaces the potash in the leaves and stalks, thus making the potash available for the

uses of the grain. It appears, therefore, that sodium salts enable the plant to make

the besl possible use of a given amount of potash in the production of grain.

The author concludes in general that applications of sodium salts in connection

with potassium salts result in a greater assimilation of potash, which is shown in a

greater total production in the case of barley in which the grain does not participate

except to the extent that a part of the potash of the stems and leaves is replaced by

soda, leaving the potash available for the production of the grain.

It is suggested that the plant food value of the elements may be a periodic func-

tion of their atomic weights and that elements like potassium of the medium atomic

weights may be termed phyto-chemic.

Manuring- with potash salts, C. Dusserke (Chron. Agr. Vaud, 18(1905), No.

S3, pp. 567-575, fig. 1).—A brief account is given of experiments which have been

carried on at a number of places in Lausanne since 1898 to determine the value of

potash salts as fertilizer for grass lands.

Soils of widely different geological origin and mechanical and chemical composi-

tion were used in these experiments. The total content of potash in the soils varied

from 7.9 gm. per kilogram of fine earth in a peaty soil to 22.2 gm. in an alluvial soil.

The soluble potash varied from 0.4 gm. in an alluvial soil to 1.28 gm. in an erratic

clay soil. There was apparently no strict relation between the total and soluble

content of potash in the soil and the effect of the potash salts, although the potash

fertilizers were in general beneficial in the Jurassic formations, which are as a rule

poor in potash, while in crystalline (granite) formations or in crystalline schists

(gneiss), in which potash is abundant, the use of potash fertilizers produced less effect.

The results in general indicate that through a series of years the use of potash

salts was profitable on all the soils experimented with. The liberal use of phos-

phatic, nitrogenous, and calcareous fertilizers for a number of years renders the use

of potash fertilizers necessary. The amount of assimilable potash in the soil

becomes exhausted, and the amount which the soil yields to the plant is not sufficient

to meet the demands of the large crops produced by the use of the other fertilizers.

The crops which especially require applications of potash are beets, potatoes, tobacco,

forage plants, etc

Kainit, L. Bargeron (Jour. Agr. Prat., n. ser., 10 (1905), No. 48, pp. 688-690).—
The various salts included under this general name in France, as well as potash

salts from other sources, such as sea-weed ashes, sea water, etc., are briefly discussed.

A molasses-potash fertilizer, 0. Reitmair [Separate from Wiener Landw. Ztg.,

1905, Xo. 94, pp. 8).—This article briefly discusses the fertilizing value of the

material obtained by drying or by burning the residue from the distillation of

molasses. The dry product has been put on the market under the name of chilinit,

which contains considerable amounts- of nitrogen as well as potash. The burned
product contains a higher percentage of potash but no nitrogen, but is very variable

in composition.

On the successful use of manganese as a fertilizer, G. Bertrand (Compt.

Rend. Am,/. Sci. [Paris], 141 (1905), Xo. 26, pp. 1-255-1257; Jour. Agr. Prat., n. ser.,

11 (1906), No. ..\ pp. 42, 43).—The author refers to his work on laccase as con-

vincing him of the physiological importance of manganese, and quotes the work of

several other investigators as confirming his conclusions. He reports field experi-

ments with oats on two plats both of which received the same. basal fertilizer, but
only one was fertilized with manganese sulphate at the rate of 50 kg. per hectare
(44.53 lbs. per acre).
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There was an increase on the plat receiving manganese of 22.5 per cent in total

crop, 17.4 per cenl in -rain, an.
I 26percenl in straw. The grain from the manganese

plat was somewhal heavier than that from the other and contained somewhat less

water, but was otherwise of practically the same composition. The percentage of

manganese presenl in the grain was verj minute.

The recovery of products of commercial value from sewage sludge, .1.

Gbossmann {Jour. Soc. ('him. ///'/".-., :
'i (1905), No. /.'. pp. 656 659).— A plant con-

structed at Bradford in Yorkshire, on plans prepared l>\ the author, for the distilla-

tion <>t" Bewage sludge is described and the principles upon which plants should be

constructed and operated arc discussed. These in brief an- a- follows:

"(1) The Bludge should It heated in comparatively thin layers. . . . (2) The
furnaces should he capable of maintaining an even heat at temperatures varying from

200° to 500° C, or even more. (3) .Manual labor should be dispensed with as far as

possible by the substitution of mechanical appliances by \\ hich the process could be

made continuous, and almost automatic. (4) Under these circumstances it would
l»c impracticable to maintain a high vacuum, but a slight minus pressure in conjunc-

tion with superheated steam would be most likely to give satisfactory results."

The products obtained in this plant, the cosl of installation of which was about

$20,000, ami which required 2 tons of coke per day, arc "7 tons of residue, contain-

ing besides free carbon about 2 percent of nitrogen, corresponding to 8 percent of

ammonia sulphate and 1 per cent of phosphoric acid, equal to a little over 2 per cent

of calcium phosphate, and a quantity of grease which depend.- on the original quan-

tity contained in the Bludge." Mean- of increasing the salable products are discussed.

Plant analysis as an aid in estimating the manurial requirements, with
special reference to hops, 1'. Schneider ( Wchnschr. limn., .-/

\ 1905 |, pp. ;

aba. in Chem. Centbl., 1905, II. pp. 970,971; ./<>ur. Chem. Soc. [Low/on], 88 (1905),

No. 517, 11. p. 755).—The analyses made by theauthor show that the more advanced
leaves of hops showed a definite minimum of phosphoric acid when this substance

was deficient in the soil. This was most evident at time of the first crop in the lower

leaves, but at time of the second crop in the upper leaves. The nitrogen followed

tlie same course as that of phosphoric acid ami was best detected by analysis of tin-

leaves. No definite results, however, could be obtained in the case of potassium,

magnesium, and calcium.

Analysis of commercial fertilizers sold in Maryland, II. I'.. McDonnell ET
Ai>. (M>l. Agr. Col. Quart., 1905, No. 29, />/<. 64).—This is a report on fertilizer inspec-

tion during the period from March to June, L905, inclusive.

Inspection of fertilizers in 1905, F. W. Mobbe ET ai.. (New lln,ii/>s}iir< sta.

Bvi. l .''>, pp. 133-144)-—This bulletin gives the results of analyses of 105 brands of

mixed fertilizers collected by the State hoard of agriculture and analyzed by the

chemist of the station. It also contains a short article on the use of commercial fer-

tilizers. Among the samples inspected ••there wen- 27 cases of failure to equal the

guarantee in one or more ingredients, but in all hut 9 of them a lack in -me element

was made good by an excess of another without affecting the value of the goods.

The majority of deficits was found in available phosphoric acid in the Lower grades

of goods."

AGRICULTURAL BOTANY.

Calcium as a plant nutrient, V. V. Yebmakov (Zhur. <>j>nitn. Aaron. (Russ.

.Ion,-. Expt. Landw.), 6 [1906), No. 1, j>j>. 68-65).—The author carried on a series of

experiments in light and darkness with seedlings of lmckwheat, hlue lupines, and
detached leaves of various plants, to test the effect of calcium as e plant nutrient.

Seedlings were placed in normal nutritive solutions containing calcium salts and

in solutions without calcium Baits, and afterwards the plants were examined for the
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presence of nitrates. Nitrates were observed in the cotyledons and also in the

hypocotyl, the plants receiving the normal solutions containing nitrates only in the

hypocotyl, and those which received no lime containing nitrates both in the hypo-

cotyl and the cotyledons.

From his experiments the author concludes that the absence of nitrates in the

cotyledons of normal plants indicates the formation of organic nitrogenous material

at the expense of the nitrates, while in plants grown without calcium nitrates are

not assimilated. The author tested the results in various ways, and concludes that

the presence of lime in a nutritive solution is necessary for the assimilation of nitric-

acid salts by plants, whether grown in darkness or in light.

—

p. fireman.

Regeneration in plants, W. B. McCallum (Bot. Guz., 40 (1905), Xos. 2, pp.,

97-120, figs. 14: 4. pp. 241-263, figs. 9).—A study was made of the influence of differ-

ent factors on the regeneration of parts of plants, the principal investigations being

made with bean seedlings. The influencing factors studied were wound stimuli, dis-

turbance in nutrition, changes in water content, accumulation of formative sub-

stances, age and degree of maturity, correlation, and growth tension.

Summarizing his investigations, the author shows that the occurrence of regenera-

tion in plants usually involves the replacement of the organs removed, but the same

result is often obtained when the organ itself is not removed but is prevented from

functioning. The plant ]>< »-s<'<<es innumerable growing points, the majority of which

do not develop if the plant body retains anything like a definite organization. In

most cases this development does not occur, because these cells capable of producing

new organs are held in check by those parts already growing. This nondevelop-

ment does not seem to be due to any lack of conditions of favorable growth, but is

due to some influence winch an organ, acting perhaps along the protoplasmic con-

nections, is able to exert over other parts and so prevent their growth. When this

influence is removed, the favorable growth conditions present permit the growth of

the parts to occur.

A bibliography of literature relating to this subject is appended.

The role of the albuminoid substances of leaves and their accumulation in

ripening seeds, N. I. Vasilyev (Zhur. Opuitn. Agron. (Russ. Jour. Expt. Landiv.),

6 (1905), No. 4, pp. 385-400) .—In a previous article (E. S. R., 16, p. 746) the author

expressed the view that the ripening process of seeds is the inverse of the process of

germination, and he assumed that the albuminoid substances produced in the leaves

are transported to the seeds, in which they are again transformed into albumin.

In the present investigation the author examined the leaves of the white lupine

during various periods of ripening of the seeds, analyzing separately the petioles and
the leaf blades. It was found that with the advanced development of the plants and
the increasing ripeness of the seeds the amount of total nitrogen and of albuminoid

nitrogen in the leaves decreased, while corresponding amounts of nitrogen increased

in the seeds.

An examination of the distribution of the different groups of nitrogenous sub-

stances in the leaves and their petioles showed that the leaves are richer in total and
albuminous nitrogen than the petioles. The petioles, on the other hand, are richer

in nonalbuminoid nitrogen and especially in asparagin.

The author concludes that in leaves the nitrogenous substances are synthesized to

albumin, and then remain in this form indefinitely as reserve substances. At the

time of the formation of the seeds and during their ripening the leaves begin to

deliver their reserve albuminous substances to the seeds. The reserve albumin,

splitting up, is transported to the seeds in the form of such nitrogenous compounds
as amido acids, asparagin, and organic bases.

—

p. fireman.
The physiological anatomy of the root tubercles of some Leguminosae,

J. Bernatsky (Math. u. Naturw. Ber. Ungarn, 20 (1902), pp. 65-70, figs. 5).—In this

paper (not printed until 1905) the author reports a study of the anatomy of the
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root tubercles of Robinia pseudacacia, Tetragonolobus siliquosus, and several species of

Cytisus, Orobus, and Vicia, and he claims in every case to bave determined the

possibility of gas exchange through the cortex of the roots.

The effect of self-fertilization in the Leguminosae, < >. Kirchneb {Naturw.

Ztschr. Land u. Forstw., 3 [1905), Nos. /, pp. 1-16; ?, pp. }:» 64; ./, pp. 97-111).—
Observations are given on the self-fertilization ofaboul LOO species, of Legumii
representing 34 genera, the data in many instances being compiled from various

sources, and in a number of cases the statements were confirmed by the author.

A-boul one-third of the species arc reported as being self-sterile.

The effect of light on Melilotus alba, R. \V. Coppedge Trans. Kans. Ar.nl.

Sci., .'"
I
1905 I, /-/. /, pp. 97- 105 i

.- The author describes a iiiiimI.it of experiments t"

tesl the effect of lighl on sweel clover, studying its effect on tin- nutation <>f Leaves

and -t t 1 1 1-. the relation between movement and strength of light, tin- relation between
light and carbon dioxid Lras in forming starch, and the time at which starch was
formed and disappeared in the plant.

[n studying the nutation of the leaves and stem-, the author found that the hot-

Bun position assumed by the plant depends on theamountof moisture in the soil

and not on the condition of the atmosphere, and that the opening and closing of the

Btomata depend on the relative humidity of the atmosphere. Nutation he found to

take place in almost the entire stem of the young plant, being most noticeable in the

pulvinus and decreasing toward the roots. As the plant grows older the region of

nutation is diminished.

Experiments to determine whether the movement of the plants and Leaves

depended on the light only showed that light alone was the cause of the normal day
movements of the plants, and the rate of movement was found to depend on the

Btrength of the light.

In determining the relationship between light and carbon dioxid in starch forma-
tion the author experimented with haves in different temperatures, in different

colored lights, etc., and found that only in the presence of both Light and air was
starch formed and that it disappeared from the leaf when air only was present.

The experiments as to the time when the starch left the plant indicated that there

was a gradual decrease of starch after midnight, with its reappearance in the morn-
ing. In one series of experiments all the starch had disappeared at 5 o'clock in the

morning. In another series leaves were examined every half hour, beginning at

4 o'clock in the morning, ami at this time the cells were crowded with starch. At
4.30 most of the starch had gone from the palisade cells; at 5 o'clock it was present
only in the sieve-tnhes, and a little in the cells bordering them; and at ">.;;(> all the

starch had gone from the leaf. At fi o'clock starch began to appear again in the

palisade cells, showing that it disappears first from these cells and also reappears

first in the palisade tissues.

The action of sulphur dioxid on plants, A. Wieler i Untermchungen iiber </<>

Einvrirkung Bchwefliget Saure auf dit Pflanzen Berlin: Borntraeger Bro., 1905, />]>.

VII 427; rev. m Natun [London], IS | 1906), No. 1895, pp. S85, 886).- A monograph
dealing with the injurious action of sulphur dioxid «,n plants, especially on forest

trees.

About one-half ot the volume is taken up with accounts of experimental examina-
tion ot the action «,[ the gas on plants, after which the demonstration ol its action on
leaves and proof that it enters through the Btomata are given, together With accounts

of its action on the soil, relation between height of trees and constitution of soil,

resistance ot plants to the gas, and the amount ot gas m the air <»t contaminated
regions.

It is claimed that sulphurdioxid was found in the leaves of all plants examined as far

as 8 kilometers from any known source ol pollution, but there was no relation between
the degree of injury and the concentration of the poison in the air, nor could any
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clear connection be detected between the quantity of sulphur dioxid in the leaves

and the distance of these from the centers of contamination.

The author finds that the gas penetrates into the leaves solely through the stomata,

a fact that has been disputed by a number of writers. He distinguishes between acute

and chronic affection of plants, the former being due to the corrosive action of high

percentages of sulphur dioxid within a short period, and the latter to the slow action

of low percentages within a longer one. The author directs attention particularly to

the latter class of injury. Different plants were found to react in a very dissimilar

manner and to be unequally sensitive, and the author points out that it is necessary

to distinguish between sensitiveness of organs and the resistance of a plant as a

whole.

It is claimed that sulphur dioxid was found to adversely affect photosynthesis, but

no critical concentrations could be established for different species. An inductive

action of the poison was frequently noticed, by which it was shown that there was a

direct action of the gas on the chloroplastids. In addition to corrosions due to acute

affection, the characteristic effects of a chronic nature were observed to be precocious

autumnal coloration and fall of the leaves and effects similar to these resulting from

partial starvation. The author discusses the mode of action of the poison on plants,

and believes that it unites particularly with the aldehydes present and that sulphuric

acid is liberated, the injury being due to this acid.

The general features of chronically injured trees are said to be strikingly similar to

those due to defective nutrition, and the author attributes the effects to the indirect

action of sulphur dioxid on the soil, resulting in the removal of basic constituents

and the consequent acidification due to humic acids. As a remedy for chronic injury

the application of manures, especially basic ones, such as lime, is recommended.

The probable bacterial origin of the gum of linseed mucilag'e, R. G. Smith

(Proc. Linn. Soc. X. S. Wales, 30 {1905), pi. l,pp. 161-174)-—-The production of gum
or slime in plants by bacteria is believed to be abnormal in the case of sugar cane,

various Leguminosse, etc., but in the case of linden, flax, and quince, gum and mucil-

age are of such common occurrence that it is not so easy to believe that the origin

may be bacterial. The author has examined the tissues of lime, quince, and flax

bacteriologically, and in all cases has found slime-forming bacteria. It is a matter of

common information that the seed of flax contains practically no starch, and that the

digestible carbohydrates consist chiefly in mucilage.

In the present paper the auther gives an account of his studies with flax, and con-

cludes that the gums of flax mucilages vary in their chemical reactions and are prob-

ably of different chemical constitution. The product of hydrolysis consists of

galactose and reducing substances which yield indefinite osazones, and which are

possibly allied to the furfuroids of Cross, Bevan, and Smith. The gum bacteria in

the tissues of Linum are relatively very numerous and consist chiefly of races of 2

species. The chemical reactions of these gums are practically- identical with the

reactions of flax gum. The gum formed by one species is hydrolyzed to galactose,

and the other to galactose and a reducing substance that yields an indefinite osazone.

The gum formed by bacteria is probably altered by the plant into mucilage and
other substances required in the plant economy. A number of the so-called species

of gum bacteria have probably one common origin, and the host plant can alter the

nature of the gum product which influences the growth characters. Two species,

Bacillus Uni land B. Uni II, are described as new.

The ascent of water in trees, A. J. Ewart (Phil. Trans. Boy. Soc. London, Ser.

B, 198 (1905), pp. 41-85, figs. 5).—After briefly reviewing some of the theories

regarding the ascent of water in trees the author describes his investigations with a

number cf species of trees and shrubs, and shows the influence of various factors on
the conductivity of water.
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In summarizing his results the author-states that the tl<>\v of water through

open vessels filled with sap takes place in accordance with Poiseuille's formula for

the flow through rigid tubes, any divergences 1 n >t i

« • •< 1 being due to tin- presence of

irregular internal thickenings in the vessels. The length of vessels in the woods

examined varied from 7 to 36 cm. The resistance to transverse flow through the

wood was found to be from 300 to 15,000 times greater than to longitudinal flow,

and the resistance to filtration under pressure, through a Bingle partition wall, in the

case of tin' wood of the crab apple, was from 2 to l<> times greater than thai to flow

through the entire length of the vessels. The total resistance to H« >\\ in erecl stems

of actively transpiring plants appears to correspond in the case of Bhrubs and small

tree- to a head of water of from <> to .".."> times the heighl of the plant, and iii the case

of large trees from 5 to 7 times their height. This would require, to maintain active

transpiration in tall trees, total pressures equivalent to at least LOO atmospheres.

It appeal-, therefore, that to maintain the How a pumping action of some kind

must be exercised in the w I. for which the presence of active living cell- i- essen-

tial. In support of this, it has been shown that the production of wood in a slow-

growing tree is greater than is necessary for its mechanical requirements. There is

no means by which the cell- can directly pump water in a definite direction, although

the existence of a power of absorbing and exuding water under pressure has been

proved in theliving wood of cul branches. It is suggested that the w l-parenchyma

cells, by the excretion and reabsorption of dissolved materials, may bring into play

Burface-tension forces within the vessels of sufficient intensity to maintain a steady

upward flow and keep the water of the Jamin's chains in the vessel in a mobile

condition, ready to flow in whatever direction suction is exercised.

It appears that the terminal branches of t ices at heights of from 22 to 44 ft. ex hi hit

little or no power of bleeding in the spring. It is believed possible that in such

trees the pumping action is only used or developed in the wood of the older stems,

or is only exercised w hen transpiration is active, and the water columns in t he ves-

sels attain a definite size in proportion to the wood-parenchyma cells. The impor-

tance of the Jamin's chain in the vessels is that it renders a staircase pumping action

possible, and enables the water to lie maintained in them in a la hi le condition, ready

to flow to any point where moderate suction i- exercised. This pumping action

being diffuse and probably regulated need not produce any high pressure of exuda-

tion at the terminal branches of tall tree.-, and, in fact, it appears always absenl at

high levels.

The artificial nutrition of diseased trees, S. A. Mokrzhetski [Zen '. Ghaz.,

1904, Xos. 9-1S; rev. m Zhur. Opuitn. Agron. i Rum. Jour. Expt. Landw.), 6 (1905),

No. /, pp. 82\ 83).—The author conducted a number of experiments in which he

introduced arsenic, copper Bulphate, eosin, and other poisonous solutions into trees

for the purpose of destroying parasites, but did not obtain any very satisfactory

results.

He then replaced the poisonous salts by nutritive ones and obtained interesting

results in improving the condition of the trees. For the introduction of dry salts

into the trunk of the tree holes \ in. in diameter and 1 in. deep were bored into the

trunk at ahout breast height Into these holes 1 to 4 gm. of salts was placed and

the openings covered with land plaster. For trees not over •':."> in. one hole was

sufficient, but for larger trees 2 to \ holes were found necessary. For trees with a

diameter of 7 to 9 in. pi to 12 gm. of salts was used. It was found that the earlier

in the spring the salts were introduced the better the results.

For different soils and under different conditions of growth the author used ferti-

lizing mixtures recommended by Wagner, Sorauer, and Muller-Thurgau. To tin-

last mixture he found it advantageous to add I part iron sulphate, to he used for

curing chlorosis. The experiment- showed that the dry salts diffused through the

trees indifferent ways, not only along vertical lines hut sometimes in spirals. The
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introduction of nutritive solutions of varying concentration, while giving positive

results, were not found as efficient as dry salts.—p. fireman.

Investigations on the starch and fat content of fir trees, L. Fabricius

(Naturw. Ztschr. Land u. Forstw., 3 (1905), 'No. 4, pp- 137-176, pis. 2).—Investiga-

ting arc reported on the fluctuation of the reserve materials in the fir tree at differ-

ent periods of the year. The trunks and roots of trees of various ages were

examined at eight different times during the year and their starch and fat content

determined.

Physiological investigations on the reserve material of trees, Leclerc du

Sablon ( Rev. Gni. But., 18 {1906), Nos. 205, pp. 5-25, figs. 7; 206, pp. 82-96, figs. 6).—

In a previous publication (E. S. Ii., 14, p. 1045) an account was given of observations

on the reserve carbohydrates in the leaves, stems, and roots of chestnut and other

deciduous trees at different times of the year.

In the present memoir the investigations are extended to include trees with per-

sistent foliage, and also to test the effect of decortication on the production and trans-

fer of carbohydrates. Among the evergreen trees studied were the holly oak, Aus-

trian pine, larch, and Japanese and European euonymus, and among the deciduous

trees, the pear, quince, etc. In addition to the carbohydrate reserves, observations

were made on other reserve materials, water contents, etc.

In the case of trees with persistent foliage the synthesis of carbohydrates takes

place with varying degree throughout the year. The reserve supply is drawn upon

in the spring of the year wken the buds are unfolding and also during periods of

intense respiration. As a result the minimum of reserve material occurs during the

summer, from which time it increases throughout late summer and winter, attaining

the maximum just before the spring budding. With the deciduous species the car-

bohydrate assimilation takes place only during the summer season, or from April

to October, but during that period it is much more vigorous than in the case of

evergreens.

The maximum of carbohydrate reserves in both stems and roots coincides with the

autumnal fall of the leaves. In the spring of the year when young shoots are being

put out rapidly the minimum of the reserve material is noted. The young shoots

seem to be largely formed from the stored reserves of the stems and roots, and the

abundance of the reserves determines the winter respiration of the tree, as well as

the extent of the new spring growth. In all the species studied an increase in the

water content of the trees was noticed just at the period of the beginning of growth

in the spring, and in general a maximum of carbohydrate reserve material and a

minimum of water are coincident. The water content is said to depend more upon

the state of growth than on the degree of soil humidity.

Attention is called to the fact that the starch in the carbohydrate reserve material

diminishes during winter and shows an increase in the spring of the year, and in

general the maximum of carbohydrates is accompanied by a minimum of starch.

This is explained by the theory of the transformation of starch into reserve cellulose,

which is again changed to a starch or some similar body preparatory to use by the

tree.

Contributions to the biology of Rhizobia. IV, Two coast Rhizobia of

Vancouver Island, B. C, A. Schneider (Bot. Gaz., 40 (1905), No. 2, pp. 135-139,

figs. 3).—The author describes the micro-organisms occurring in the tubercles found
on the roots of 2 species of leguminous plants, beach vetch and beach clover, com-
mon on Vancouver Island. These forms present quite different morphological

characters, and it is thought probable that there are extreme types which are derived

from an original form similar to, but not necessarily identical with, that occurring

on rassia, black locust, and other species of leguminous plants.

Contributions to the biology of Rhizobia. V, The isolation and cultiva-
tion of Rhizobia in artificial media, A. Schneider (Bot. Gaz., 40 (1905), No. 4,
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pp. 296-301).—The author has successfully examined, isolated, and cultivated the

microorganisms growing in the root tubercles of red, white, bur, and Bweel clover,

garden peas, and alfalfa, and tin- results obtained have been bo satisfactory that be

gives a detailed accounl of the methods pursued.

Directions are given for the selection of the tubercles, methods of treatment, and

transfer to nutrient media. The author prefers the slightly alkaline Bolid media of

beef extract, salt, gelatin, and agar, only sufficient agar being used to give solidity.

The directions for preparing tubes and their inoculation, as well as for plating the

contents of the inoculated tubes, are given in detail. < me reason for apparent fail-

ure in the culture of these organisms is believed to be the fact that the morphological

characteristics arc entirely changed, so that there is little similarity between the

organism as it appears in the tubercle and thai appearing in the artificial culture

media.

The delta of the Rio Colorado, I>. T. Macdougal
I
Contrib. A. ) . Bot. Gard.

t

1906, No. 77, ]>/>. 16,fig8. 6, m><i> t).—The physical and topographical features of the

region are described, after which the author gives lists of the plants found and their

uses, and discusses briefly the agricultural possibilities of the region through the

extension of irrigation.

The poisonous plants of Indiana, S. Coultbb
I Proc. Iml. Acad. ScL, 1904, />/>

51-63).—A list is given of a large number of species of plants that are reputed to be
poisonous by contact, the species heing embraced in about 40 genera and many dis-

tinct orders of plants. The author has been led to doubt the poisonous action of

many of the plants, and he has conducted investigations with fresh material of all of

them as far as available, and as a result has greatly reduced the number of plants

which are known to be contact poisons.

The poisonous plants may be readily separated into two groups. In one tin- .-kin

irritation is due to the action of some specific substance of the plant, while in the

other it is mainly due to mechanical causes. The method of experimental study

was to handle the plants freely, and if after some days no results were apparent, the

part of the plant said to contain the poisonous element was rubbed upon the hack

of the forearm until serum, and at times blood, exuded, the juice of the plant and

the serum being allowed to dry upon the arm. If no results followed it was consid-

ered safe to infer that the plant was not a contact poison.

Detailed results are given of the investigations of the different species enumerated

in the list, and in conclusion the author states that the great majority of the plants

included in the list are harmless under ordinary handling. Some may act as skin

irritants as the result of prolonged application or unusually rough handling. Care-

ful washing after handling any of the forms will reduce the danger to a minimum.
The species found to be definitely contact poisons, arranged in order of their viru-

lence, are Rhus vernix, Jl. radicans, Euphorbia coroUata, Cypripedium hirsutum, Anthe-

inis cotula, Erigeron [Leptilori] canadense, CU matis virginiana, and Bidens frondosa.

This list does not include the nettles or a number of forms which poison under
unusual conditions, such as grinding, powdering, or long-continued application. Of

the plants mentioned above, the two species of the genus Elms are the only ones

which affected all the experimenters. The greater number of the plants experi-

mented with proved absolutely harmless under all conditions of experiment.

FIELD CROPS.

Results obtained in 1905 from trial plats of grain, fodder corn, field roots,

and potatoes, W. and ('. E. Sai NDEBfl {(_'<ut<t<ht Cut. Expt. Farm Bvl.6SfPp.48).—
The results secured in 1905 in variety tests with the different held crops conducted

for the past 11 years on uniform trial plats are given mainly in tabular form. The
reports for earlier years have been previously noted

| E. B. K., lt>, p. 961).
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The average yield of 26 varieties of spring wheat tested on all the experimental

farms in 1905 was 29 bu. 5 lbs. Of 26 varieties tested for 5 years, Preston and Ad-

vance stood first with an average yield of 35 bu. 13 lbs. and 34 bu. 42 lbs., respec-

tivelv. Twelve of these varieties, including the 2 just mentioned, were crossbred

sorts produced on the experimental farms. The average number of days required

fur the 26 varieties of spring wheat to reach maturity ranged from 111 to 121. The

average yield of 4 varieties of macaroni wheat grown on all the farms this season was

:;i bu. 37 lbs. per acre. The average yield for 5 years of Roumanian was 37 bu. 55

lbs., and of Goose, 36 bu. 23 lbs. Roumanian ripened in 121 days and Goose in 119.

The average yield on all the farms of 4 varieties of emmer and spelt in 1905 was 2,270

11 is. per acre. In average yield for 2 years common emmer stood first with 2,280 lbs.

an. I white spelt last with 1,915 lbs. per acre.

Thirtv-nine varieties of <>ats under test in 1905 yielded on an average at all the

farms 83 bu. 6 lbs. per acre. Thirty varieties tested for 5 years showed a range in

average yield of from 69 bu. 26 lbs. to 85 bu. 24 lbs. per acre. The most productive

varieties, given in the decreasing order of yield, were Banner, Abundance, Lincoln,

Danish Island, Improved American, Siberian, Wide Awake, Holstein Prolific, White

Giant, Golden Beauty, Golden Tartarian, and Columbus, all yielding over 80 bu. per

acre for the 5 years. Of the varieties under test 5 were crossbred sorts produced on

the farms.

The average crop of 18 varieties of six-rowed barley for the season was 54 bu. 28

lbs. per acre. Twelve of the varieties under test were crossbred sorts produced on

the experimental farms. In average yield for 5 years Mensury stood first with 56 bu.

38 lbs. per acre. Sixteen of the 18 varieties gave a yield per acre of over 50 bu.

The average yield of 14 varieties of two-rowed barley in 1905, including 8 crossbred

sorts, was 48 bu. 3 lbs. per acre. The average yields for 5 years ranged from 44 bu.

46 lbs. to 51 bu. 2 lbs. per acre, the leading varieties yielding over 50 bu. being, in

decreasing order of yield, French Chevalier, Danish Chevalier, and Standwell.

The 26 varieties of peas tested this year gave an average yield of 39 bu. 39 lbs. per

acre. Fourteen of the varieties, including 3 in the list yielding over 40 bu. per

acre, were crossbred varieties originated on the farms. The leading varieties under

test for 5 years, in decreasing order of yield, were Mackay, English Gray, Early

Britain, Agnes, and Prince, all yielding over 40 bu. per acre. The average yield for

5 years of the entire list varied from 37 bu. 30 lbs. to 41 bu. 2 lbs. per acre.

Twenty varieties of corn tested on all the farms in 1905 gave an average yield of 21

tons 1,397 lbs. per acre. The highest average yield for_5 years, 22 tons 400 lbs., was
produced by Thoroughbred White Flint. Six varieties produced an average yield

of over 19 tons per acre for 5 years.

Twenty varieties of turnips gave an average yield of 28 tons 795 lbs. per acre for

the season; 16 varieties of mangels, 30 tons 620 lbs.; 10 varieties of carrots, 22 tons

556 lbs.; and 8 varieties of sugar beets, 24 tons 1,284 lbs. per acre. The leading

varieties in average yield for 5 years were as follows: Turnips—Perfection Swede,
Magnum Bonum, and Hall Westbury, all yielding over 32 tons per acre. Mangels—
Half Long Sugar White, Mammoth Yellow Intermediate, Mammoth Long Red, and
Lion Yellow Intermediate, the yield of the first variety being 32 tons 295 lbs. per

acre, and that of the other 3 over 31 tons. Carrots—Giant White Vosges, New White
Intermediate, Ontario Champion, and Mammoth White Intermediate, all yielding

over 23 tons per acre. Sugar beets—Red Top Sugar and Royal Giant, yielding over

26 tons, and Danish Red Top, yielding over 25 tons per acre.

Forty varieties of potatoes were grown this season on all the experimental farms,

and the average yield per acre secured was 444 bu. 16 lbs. The range in average

yield of 34 varieties grown for 5 years was from 297 bu. 29 lbs. to 451 bu. 53 lbs.

per acre. Nineteen of the varieties gave a yield of over 400 bu. per acre. The lead-

ing varieties in average yield for 5 years were Late Puritan, Rose No. 9, Uncle Sam,
and Seedling No. 7, all yielding over 430 bu. per acre.
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[Field crop work], E. Cliftoh h u . [New Zeal Dept.Agr.,Ann.Rpt., 18 (1905),

pp. 228-277, ph. 9). Among other work of the Ne\* Zealand experiment stations

culture tests with various field crops are reported. A.tthe Waerenga station Connect-

icul tobacco under shade grew very luxuriantly, the leaves produced being in some
instances 1 ft. 10 in. across, well ripened, and of fine texture.

At the Momobaki Station over lo<» varieties of jM.tat.M- vvere grown in small plats.

The leading variety the last year of the experiments was Northern star, which
yielded ovei 20 tons per acre, while Imprest Queen ranked first in the average yields

for 3 years with more than 19 tons peracre. The boxing of Beed potatoes to facili-

tate planting in backward Beasons is described.

The results of fertilizer experiments with Crimson King Bwede, in which the fer-

tilizers applied represented equal money value, wen- in favor of 3\ cwt. of guano per

acre, which produced a yield at the rate of 31 tons 3 cwt. Of the smaller applica-

tions tested, _' cwt. of Bteamed bone dusl per acre gave the besl average yields, the

results for 9 years showing an average of 28 tons per acre. Notes are also given on

the culture of fodder beets and of forage crops.

Annual report on the experimental farms in the Bombay Presidency, 1905
(Ann. Rpt. Expt. Farms Bombay, 1905, pp. 106). -Brief reports are given on the

work of twelve experimental fauns ami of the botanical gardens. The experimental
work comprised in general culture, variety, and fertilizer tests with millet, Bombay
hemp, rice, wheat, cotton, potatoes, and various forage crops, including a number
ot leguminous plants. A tabular statement showing the field records of a number of

hybrid cottons is given.

Department of cooperative experiments, L. II. Goddard and M. I >. Bugby
( Ohio Sla. < ire. /7 . pp. /" ).—The history of cooperative experiments in ( >hio is given

and a list including the experiments now receiving special attention is presented.

The manner in which the work is handled with each individual experimenter is

described.

Partial statement of tests offered for 1906
| Ohio «S£a. Circ. 45, pp. 8).

Proposed constitution and by-laws of the Ohio Plant Breeders 1 Association

| Ohio Sta. Circ. 16, pp. 8).

An example of model farming-. W.J. Spillman
I U.S. Dept. Agr., Farmers' Jl"L

242, pp. 16,figs. 5).—The subject-matter of this bulletin has been noted from another

source (E. S. R., 16, p. 210).

The possibility of diminishing errors in field trials caused by unevenness
of soil, (i. Holtsmahk and B. R. Larsen i Txdsskr. Landbr. Planteavl, i ;

\ 1905), pp.
880-851).— In the plan worked <>ut by the author with this purpose in view the field

is divided into squares for comparative trials with different varieties, fertilizers, etc

Every third square is used as a control plat, and in calculating the results the aver-

age of the yields on the 3 control plats lying nearest a trial plat is taken into consid-

eration and the difference between this average and the yield of the trial plat deter-

mined. This difference is calculated for each trial plat, and the average for all tin-

control plats in the field is also found. The calculated difference for each trial plat

is finally added to or subtracted fmni the average < if the control plats, according to

whether the difference was positive or negative. The error of the yields obtained

for the different plats is represented by the difference between the calculated yields

and the average of the actual yields for all trial and control plats, -f. w. woll.

Experiments in electroculture, R. Lowenherz (Ztschr. Pflamenkrank., 1~>{1905),

Nos. 8, pp. 187-151, figs. 8; .',. pp. 205-295).—The work on electroculture by different

investigators is reviewed, and the results obtained by the author are reported.

It is concluded that for the purpose of studying the influence of electricity on the

growth of plants it is better to make tew, but very accurate experiment-, than to

make numerous tests with different plants. In tests made by the author it was
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found that the position of barley grains with reference to the direction of the electric

current had a very marked influence upon the electrical effect.

Electrolysis in these experiments had an injurious effect upon the growth of the

plants, and it is concluded that this could not have been due alone to the decom-

position products formed in the soil by its action, as otherwise the position of the

grains with reference to the direction of the current would not have been so marked.

The injurious effect of electricity upon plants when the direction of the current was

not reversed at all, or only 2 or 3 times during every 24 hours, was no longer noticed

when the current was reversed twice per minute.

The influence of lime nitrogen on the germination of the seeds of agricul-

tural plants, B. Schulze
(
Fiihling's Landw. Ztg., 54 {1905), No. 24, PP- 817-822, dgms.

2).—Experiments were made with wheat, rye, oats, barley, mustard, sugar beets,

buckwheat, flax, carrots, and potatoes. The crops were sown or planted at different

intervals after an application of lime nitrogen had been made.

The results showed in general that lime nitrogen may affect injuriously the ger-

mination and vitality of seed when a sufficient interval of time is not allowed between

its application and the sowing and planting of the crop. This injurious influence

seemed more apparent on a light sandy soil than on heavier and more fertile soils.

It is recommended that lime nitrogen be applied at least from 8 to 14 days before

seeding or planting. By this method all danger of injury may be avoided.

Adulteration of Kentucky blue grass and orchard grass seed, J. Wilson

( U. S. Dept. Agr., Office Sec. Circ. 15, pp. 5).—Of 251 samples of Kentucky blue grass

41 wrere found to be adulterated with seed of Canada blue grass, and of 265 samples

of orchard grass seed 133 were found to contain common seed adulterants, mainly

English rye grass and meadow fescue. The samples were bought in the open mar-

ket and the orchard grass samples were obtained from 24 States. The percentage of

adulterants found in the different samples is given in a table.

The value of fertilizer experiments on meadows, T. Remy (Fiihling's Landw.

Ztg., 54 (1905), No. 21, pp. 738-741)-—Cooperative fertilizer experiments on meadowr
s

conducted for 2 and 3 years in succession are reported, and the variation in the results

is pointed out.

The author concludes from the data that in order to find out with comparative

certainty the fertilizer requirements of a meadow the experiment should comprise 5

plats, one of which receives nitrogen, potash, phosphoric acid, and lime, while on

each of the other plats 1 of these elements is omitted. It is also recommended that

the experiments be carried on for at least 3 years in succession, and it is pointed out

that duplicate experiments add greatly to the certainty of the results.

The rate of seeding grass seeds, O. Glaerum (Akervakstforsog i 1904- Chris-

tiania, 1905, pp. 74-98).—Conclusions with reference to seeding the common grasses

are based on the results of cooperative experiments carried on for over 10 years.

The maximum amount of seed of Norwegian red clover seemed to be betwreen 25

and 30 kg. per hectare, the best results being secured with 25 kg. The maximum
amount of Alsike clover was about 30 kg., with the most profitable amounts ranging

from 25 to 27.5 kg. per hectare. The maximum, and likewise the optimum, quan-

tities for timothy, orchard grass, meadowr fescue, and awnless brome grass were 30, 55,

90, and 90 kg. of seed per hectare, respectively. From 55 to 60 kg. of seed of peren-

nial rye grass per hectare gave the best results.

—

f. w. woll.

The influence of precipitation and temperature on the yield of hay crops,

(i. Holtsmark (Norges Landbr. Hoiskoles Skr., 1905, No. 7, pp. 16).—The author

bases his deductions on observations made during the past 30 years.

The data indicate that either a high average temperature in May and a heavy pre-

cipitation during October, or a low precipitation and low temperature in November
of the preceding year, and a heavy precipitation during March, a low precipitation

and low temperature in May, and a high average temperature in June of the same
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year are the most important factors tending to decrease tin- yield of hay crops.

Among the causes tending to increase the j'ield are a low average temperature and

heavy precipitation in May, a beavj precipitation in September, a high temperature

and heavy precipitation in November, and ;i high average temperature in December

of the preceding year, and a heavy precipitation in May and June, and a low average

temperature in June of the same year.

—

k. w. woll.

Effect of time of cutting- on the yield and composition of hay, S. II \i-

(Tid88kr. Norske Landbr., i .' [1905), No. ?, pp. :: 88). Plate of a third-year timothy

and a first-year clover field were cu1 on 3 differenl dates in .Inn.
• ami .Inly. The

quantities of protein secured in the second cutting, when timothy was beginning to

bloom and the clover was in full bl i, were higher than in either of the other cut-

tings. Tln> same was true with reference to phosphoric acid, potash, and lime, bul

the differences here were only small as compared with the firstcutting. i. w. woll.

The protein content of barley and potash manuring, 0. Reitmaib [Ztschr.

Landw, Vermchsw. Oesterr., 8 {1905), No. //, pp. 988 1014). The results of 30

cooperative fertilizer tests with barley are reported and discussed.

In a series of 14 tests made under the direction of the author the crop followed

sugar beets on deep, fertile, loam soils. Bach individual experimenl comprised 2

unfertilized plats in addition to l receiving 75 kg. of nitrate of soda and 200 kg. of

superphosphate per hectare, and another receiving together with this application 200

kg. of 40 per rent potash salt. The use of nitrate of soda and superphosphate appar-

entlj increased the yield per hectare by 216 kg. and the use of potash by 104

kg., but in both cases this increase did not cover the outlay. In 3 of these tests the

application of potash seemed to have reduced the protein content, while in the

remaining experiments no reduction was apparent.

Similar results were obtained in a second series of 16 tests, supervised by A. Man-

ner. The author states that in the 30 tests under consideration potash fertilization

has not shown the ..effect of reducing the protein content, but on the contrary, rather

a tendency to increase it. It is believed that all other factors of growth, especially

total temperatures and moisture, have a greater influence on the quality of the barley

than the fertilizer applied.

In over 80 percent of the tests the addition of potash seemed to have increased the

weight of the grain. The results of other experiments indicating that potash fertili-

zation does not reduce the protein content of barley, bu1 docs exert a favorable

influence on the weight of the grain, are reviewed. In one of these tests the use of

phosphoric acid seemed to have reduced the protein content of the barley.

The second part of this report is a refutation of the stand taken by Stoklasa with

reference to this problem.

The use of whole and halved fodder beets in seed production, II. Briem

i F&hling's Landw. Ztg., 54 | 1905 ),
.V". ..'/, />/>. 788-788).—In discussing the subject the

author points to an instance in which only 370 out of 2,000 well-formed and heavy

-elected beets were found rich enough to be used as mother beets.

The BUgar content in the entire selection varied from 2 to !•"> per cent, and in the

heets used for seed the minimum sugar content was S percent. It is held that under

BUCh circumstances the maximum production of seed from a single individual is most

important, and experiments are reported comparing the yield of seed from individual

heets planted whole and when divided into 2 equal part- and planted separately.

Forty whole heets of the .Mammoth variety produced 6,300 gm. of seed and ID indi-

viduals grown from halves produced 1,900 gm., the relation being as LOOto L55 when

the yield of 1 whole beet and 2 halves are taken into consideration.

Corn culture, J. F. Duggab [Alabama Ool. Sto. Bul. 184, />/> 169-803, figs. 5, dgm.

/).—Of 52 varieties of com tested during the past L0 years Mosby, Cocke, Henry

Grady, and San. lets were among the most productive,
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The so-called two-eared type of varieties gave larger average yields than the type

with the smaller number, but larger-sized ears. Seed of certain varieties from Vir-

ginia and Tennessee proved superior to that from Delaware, Illinois, Alabama, and

Georgia; but whether this was chiefly due to climate or to more careful selection

of the seed corn obtained could not be determined. Early varieties were relatively

unproductive, and many of them from northern-growm seed produced a large propor-

tion of unsound corn.

In 6 tests the lower ear used for seed gave a slightly larger yield than the upper

ear, but in 2 tests the upper ear gave the better yield. Subsoiling, the depth of the

first cultivation, planting in the water furrows, and applying a part of the fertilizer

before planting and a part at the second cultivation instead of using it all before

planting, did not prove of importance.

Pulling the fodder slightly decreased the yield of grain. The average yields of dry

blades was 515 lbs., of cured tops 473 lbs., and of cured stover 1,799 lbs. per acre.

Plowing under velvet bean stubble gave an apparent increase of 4.3 bu. per acre,

and where the entire growth was used as a fertilizer the first corn crop was increased

by 12.3 bu. and the second by 4.4 bu. Where cowpea vines were plowed under 8.9

bu. more per acre was obtained than where only the stubble was used. Plowing

under beggar weed which grew after the corn was laid by seemed to have increased

the yield per acre by 5.4 bu. Where velvet bean and cowpea vines were plowed

under the addition of acid phosphate proved profitable. Nitrate of soda appeared to

be a better source of nitrogen than either cotton-seed meal, cotton seed, or barnyard

manure.

Iowa's immature corn, C. Reinbott {Iowa Agr., 6 (1905), No. 1, pp. 16-18).—
This article is a synopsis of a thesis on maturity in corn. In the fall of 1904 corn

of 3 different grades of maturity was selected on 5 different dates from September

20 to November 7. The samples selected were immature undented corn in the milk,

medium mature corn with about one-half of the kernels dented, and mature corn

with the kernels dented and glazed. The shrinkage of the samples from the time

they were harvested until February 1 is recorded. A very appreciable increase in

the amount of dry matter as maturity advanced was observed up to October 13.

The immature corn, however, continued to store up matter in the grain for the rest

of the period of the experiment.

The effect on the vitality of corn harvested at different stages of maturity was
also studied. In thoroughly air-dried husked corn the precentage of strongly ger-

minating kernels increased directly in all cases except one with the maturity. In

corn left in the shock until late fall the germination was lowered and varied less

regularly than in the husked and dried corn. The immature corn harvested Sep-

tember 20 had shrunken 58 per cent by February 1, and gave 67.7 per cent of

strongly germinating kernels. This high germination was due to thorough drying.

It is advised to select matured varieties adapted to the locality and to allow the seed

corn to remain on the stalk until quite mature, giving it thorough aeration and dry-

ing after harvesting.

A study of the effect of dilute solutions of hydrochloric acid upon the radi-

cles of corn seedling's, F. A. Loew {Reprintedfrom Bpt. Mich. Acad. ScL, 7 {1905),

pp. 50-52).—The experiments here described show that by growing corn seedlings

in dilute solutions of hydrochloric acid the amount of acid is reduced.

The radicles killed in 1 \ z normal hydrochloric acid contained 3.952 per cent of

ash, as compared with 7.415 per cent in normal radicles. The ash of the killed radi-

cles contained 2.41 per cent of chlorin and that of the normal 8.96 per cent, while
for potash the corresponding figures were 34.17 and 38.76 per cent, respectively.

Bacteria and fungi thrived in the solution in which the seedlings were killed, but
none were perceptible where seedlings were kept in distilled water for 1 week. The
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seedlings killed in .

' normal hydrochloric acid excreted material rich in potassium,

and those groTi o in distilled water also excreted potash or some other alkali.

Since the amount of acid in solutions in which the seedlings were grown was

reduced, it is believed thai fche death was caused by chemical action; and since the

killed radicles contained less potassium than the normal ones and the solution in

which they were killed was rich in potassium, it is thoughl thai this chemical action

takes place between the acid of the solution and the potassium of the radicle. The

behavior of bacteria and fungi in the solutions is taken as suggesting that the excre-

tions or extractions caused by the acid solutions mighl be some organic compound
especially nutritious to these organisms.

Cotton growing in Australia, .1. Bottomley {Melbourne: Mason, Firth, &
McCutcheon [ 1905 \, pp. ?4,figs. 17).- This is a discussion on cotton growing in Aus-

tralia, with special reference to a variety originated by crossing a cotton from the

upper Amazon region and one from Mexico, both of the Sea Island type. This

variety is known as Caravonica, and is described as having a staple very long, Btrong,

and regular and of woolly appearance.

Cooperative potato experiments, 1904, M. Weibull i;i ai. [Mdlmo. Ldns K.

Hushall. Sallsk. Kvrtlsskr., 1905, No. t, pp. 161-206).—Experiments with L5 varieties

of potatoes were conducted on 5 farms.

The highest average yields of tubers for the leading varieties were as follows:

Professor Maercker l'">o, Geheimral Thiel 247, and LJp-to-Date 237 hectoliters per

hectare. In starch content Fiirst Bismarck led with 22.1 percent, followed by Pro-

fessor Wohltmann with 20.6 and Bund <\c\- Landwirte with 20.3 per cent. The lead-

ing varieties in the production of starch per hectare were Professor Maercker,

Geheimral Thiel, and Silesia, producing 3,570, 3,440, and 3,150 kg., respectively.

Fertilizer tests were carried on with 4 varieties on 20 different farms. Halt the

number of plats received no manure, while the remaining plats received 250 kg. each

of nitrate of soda, 20 per cent superphosphate, and 37 percent potash sail per hec-

tare, with the exception of certain plats manured in the tall of 1903, which were

given 100 kg. less of nitrate of soda and 50 kg. less of superphosphate and potash

salt. The results are shown in the following table:

Influence of commercial fertilizers on yield and starch content ofpotatoes.
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different farms with 7 varieties and the gain in total crop in favor of the sprouted

seed ranged from 181 cwt. to 3 tons 1] cwt. per acre. In the production of market-

able tubers there was a still greater gain in favor of the sprouted seed. Of the vari-

eties grown Northern Star and King Edward VII were the most productive. Directions

for the construction of boxes for sprouting seed are given and the advantages and

disadvantages of the system are pointed out,

Aerial tubers of the potato, P. deVilmoein (Bui. >Soc. Bot. France, 52 (1905),

No. 4, pp. 535-537, fig. 1).—The occurrence of aerial tubers in the potato is reported

as being more frequent in varieties with colored than with those of white tubers.

The author observed the production of aerial tubers at different times, especially

by the varieties Cardinal, Giant Blue, and American Wonder. They are generally

found when the plant has a luxuriant growth as a result of soil moisture. They

appear late in the growth of the plant and are located on the lower part of the stems

in the axils of the leaves, and correspond to secondary branches hypertrophied and

enlarged with reserve material. The occurrence of aerial tubers on two branches

originating in the inflorescence of a plant of Giant Blue is described.

The improvement of common varieties of rye in lower Austria, G. Pammer

(Ztschr. Landw. Vermchsw. <><«tcrr., 8 (1905), No. 11, pp. 1015-1053, ph. 7).—Coop-

erative work in the improvement of common varieties of rye by means of selection is

described.

The selection of the breeding material was based upon spike characters represent-

ing 4 types. The extent to which the characters were transmitted was observed, and

an average of about 50 per cent of the progeny showed the characters of the type.

A larger yield was secured from plants with crowded spikes of medium length than

from plants with longer and more open heads. The dominance of a particular shape

of kernel in an ordinary variety determined the specific character of the grain and it

was found that this character was correlated with the prevailing type of spike. It is

recommended that for breeding purposes this type of spike be selected because it

produces the least variation, gives the highest yields, and thus facilitates the origina-

tion of strains adapted to a certain locality.

Within the type it is suggested that that form of the kernel showing the highest

percentage be regarded as the basis of selection. In subsequent work only those

plants which transmitted this form of the kernel are to be used. It is believed that

through this method uniformity in the shape and size of the kernel is most quickly

secured and in this way the loss in cleaning grain reduced. This method of selection

tends to maintain the type together with its yielding capacity and its fixedness.

The progeny of the plant nurseries under field conditions, although only 1 year

removed from the selection of the heads, gave higher yields and grain of better qual-

ity than ordinary unimproved rye of the same variety. A pedigreed variety pro-

duced more grain and also more straw than an improved strain of this selection, but

in quality of grain they were about the same.

Saccharine sorghums for forage, C. R. Ball ( U. S. Dept. Agr., Farmers 1

Bui.

146, ]>}> >?,figs. 7).—This bulletin presents a classification of sorghums, notes the

introduction of the crop into the United States together with its area and impor-

tance, describes the principle varieties, and gives directions for its culture and uses.

The 4 leading varieties in extensive cultivation are Amber, Orange, Sumac or Red-

top, and Gooseneck. The general requirements of the crop are very similar to those

of corn, but being a stronger feeder, it will do better than corn on thin soils. A sor-

ghum crop leaves the soil in poor mechanical condition, but it has the advantage of

being more resistant to drought than corn and of being also more successful on alkali

soils. The crop is grown for pasture, soiling, hay, fodder, silage, and seed. It is

especially valuable as a pasture for sheep and hogs as well as a summer and autumn
feed for dairy stoek. When checked in its growth, prussic acid may form in the
leaves and the crop then become injurious when fed to stock. It is best cut for hay
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or green feeding from the time of heading until the seeds are in the dough stage-

Both the seed and the fodder are rich in carbohydrates, and are best fed in connec-

tion with materials containing protein.

The culture of the sugar beet, <i. W. Shaw {California Sta. Circ. IS, pp. ?1,

figs. s). This circular gives detailed information on sugar-beel culture as practiced in

tlic most successful beet-growing sections. The adaptability of varieties, the kind

of soils suited to the crop, the preparation of the soil in the fall and spring, irrigation

of beets, and their cultivation and harvesting are discussed.

Experiments with sugar beet, < i. Clarke {Chelmsford, England: County Tech.

Labs., 1906, pp. :;. pi. I, jigs. S). ( Jooperative culture tests with 5 varieties of sugai

beets were carried on in Essex in L905 in five different localities. An average yield

of 18.3 tons per acre, with L6.7 percent of sugar in the beet and a purity of 84.7,

was secured.

Evaporation by the sugar cane plant, Z. K \ \ii.i;i.i\<,
| Meded. Proefstat. Suiker-

riet West-Java, 1905, No.87,pp. 22). Several experiments in which the water evapo-

rated by the cane plant under differenl conditions was determined are reported.

In one test with well-developed canes the quantity of water evaporated during 24

hours, when the plants were exposed to the direct rays of the sun only during the

afternoon, averaged from 183 to 292 gm. per plant. In another instance a plant of

about 6 weeks' growth and exposed to the sun during the entire day evaporated 350

gm. in 24 hours. The average results with 9 different plant- 5 mos. old show an

evaporation of If liters of water per day. Further data on the evaporation of watei

by sugar cane are reported, and it is pointed oul thai the factors mosl largely influ-

encing this activity of the plant arc the distribution of the roots, physical condition

of the soil, soil moisture content, leaf surface, temperature, and sunlight conditions.

The effect of the curling of the leaf on evaporation is discussed.

Proceedings of the third annual convention of the Interstate Sugar Cane
Growers Association {Proc. Inters/at, Sugar Cane Growers Assoc, S {1905), pp.

110).—Among a scries of papers bearing on the sugar-cane industry several treat of

the culture of cane and its cost of production in different southern states.

Notes concerning seed wheat, (I. YV. Sn \w
i California Sta. Circ. 16, pp. 8, figs.

2).—This circular reviews previously noted results secured at a number of stations

with seed wheat grown on different soils, selected from different sized heads, and

separated into large, small, heavy, light, plump, and shriveled kernels. Directions

for the prevention of smut by the formaldehyde, copper sulphate, and hot water

methods are given.

HORTICULTURE.

The farmer's vegetable garden, .1. D. Lloyd ( Illinois Sta. />'"/. 105, pp. 152 -205,

pis. 4, figs. <s', dgms. S).—This bulletin presents details of the management of a half

acre of ground used as a vegetable garden for 5 years beginning in 1900.

The cost of preparing and maintaining the garden each year, vegetables planted.

and the quantity harvested, and their value, have been systematically recorded.

The half acre was made in the form of a rectangle and the rows planted lengths ise

of the garden and far enough apart to permit horse cultivation. The following table

shows the value of the products obtained from the garden for each of the •"> year- of

the experiment, the total expense each year, ami the net profits:
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The following are among the more important conclusions of the author relative to

vegetable gardens:

"There is little danger of making the soil too rich for a vegetable garden, for

although a total of ninety-eight loads of manura were applied to the half acre during

the 5 years, none of the vegetables at anytime suffered in point of productiveness

by reason of too rampant a vegetable growth. The use of hand tools is unnecessary

in the preparation of a seed bed if the soil is worked at the proper time. The

labor of hand weeding may be reduced to a minimum by planting in freshly worked

soil only, tilling close to the rows early in the season, and permitting no weeds to

ripen their seed. The use of a wheel hoe saves labor in the care of a garden, even

when much of the tillage is to be done with a horse."

Vegetable growing: (Horticulture, 3 {1906), No. 8, pp. 227, 228).—Abstract of

an address by W. W. Kawson before the Massachusetts Horticultural Society, in

which he states that he has found the arc electric light beneficial for the growing of

lettuce under glass, and that he is securing promising results by the use of a current

of electricity in the soil in his lettuce house.

duality of vegetables and fruits for the home garden, L. and Effie M. Bar-

ron and S. W. Fletcher
(
Country Life Amer., 9 (1906), No. 5, pp. 567-574, fig*. 45).—

Illustrations and descriptions are given of what the authors term best-flavored vari-

eties of vegetables and fruits. Cultural directions are given for the varieties, followed

by a discussion of the principles of cooking that- underlie the best methods for their

preparation.

Planting tables for flowers and vegetables (Suburban Life, 2 (1906), No. 3, pp.

126, 127).—Tables are given showing when to sow seed, set out plants, distance to

transplant, height of plants, and season and color of bloom of 52 kinds of flowers,

and the time of planting seed either indoors, in hotbeds, or outdoors, time of trans-

planting, distance apart in rows and between plants, the amount of seed required,

and the time of maturity of 52 kinds of vegetables.

Classified planting list for annuals and vegetables, P. T. Barnes (Card.

Mag. [N. ¥.], 3 (1906), No. 3, pp. 139-141, 155, 156) .—Cultural directions are arranged

in tabular form for 10 flowering annuals useful as cut flowers, 6 fragrant-flowered

annuals, 6 climbing annuals, 6 annuals that resow themselves, 6 annuals for sunny

places, and the same number for shady places, rocky places, sandy soils, heavy soils,

very cold climates, 6 annuals that bloom after frost, 6 that resist drought, and 5

everlasting-flowered annuals.

In each case the date of flowering is noted, the color of the flowers, and the height

to which they grow. The vegetables are classified as pot herbs or greens, salad

plants and sweet herbs, seeds and fruits. Type varieties of vegetables to plant in

order to secure a succession throughout the season are given.

Fifty dollars per acre from cucumbers, W. C. Collins (1905, pp. 10).—This

brief pamphlet gives practical directions for the culture of cucumbers for pickling

purposes.

Breeding sweet corn—cooperative tests, B. D. Halsted (New Jersey Stas.

Bui. 192, pp. 30, pis. 4, figs. 8).—The author has experimented extensively in the

cross-breeding of sweet corn, and has sent many samples of the hybrid corns to the

farmers throughout the State to grow in cooperative tests with the station.

In the production of sweet corn it is necessary that each variety be planted away
from other varieties in order to prevent interpollination. The results of this breed-

ing work has shown that the breaking up in the second and subsequent generations

of seed clearly follows the law of Mendel. The. bulletin explains this law in con-

siderable detail, and thus indicates to those who are carrying on the cooperative

tests the character of the corn they may expect in different generations by planting

the different kinds of seeds found on the same ear of hybrid corn.
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In crossing Black Mexican <>n differenl varieties of Bweel corn, black has been

found a dominanl color. The flinty nature of tin- grain of " Earliest Table" when

crossed on Early Sunrise was a dominant character. Relative t<> tin- field-mixing of

corn tin- author states that "should a trucker plant field corn with his sweel every

germ cell of the latin- fertilized by tin- field Borl would develop into a starchy kernel,

but the six.*- of the car-, number of rows and 1
*

1 1

•_- 1 1 1 and breadth of -rain arc largely

determined by the mother plant."

Some experiments were also made in planting kernel- from a Bolid \f<\ ear between

two rows .if w I lite corn. In the resulting crop there was not a single instance of red

grains being mixed with white grains, nor were white -rain- found on any of the

red. ears produced, similar results were obtained when the "Striped Evergreen"

variety of sweet corn, which ha- grains more or It— splashed with red, was planted

under similar conditions. A number of unexpected results obtained in crossing

sweet corns are mentioned.

Results of experiments with mushrooms, 1

'. Canning
I
Amer. Florist, 26 ( 1906 i

.

No. 988, /'. 610, fig.
/).—The author grew 5 varieties of American mushrooms in

comparison with varieties grown from English and French spawn. The details as to

date of spawning, first and last picking, total weight of crop, etc., are shown in

tabular form.

The mushrooms were all grown in a bed under the greenhouse benches, an area of

*»s<|. ft. bed surface being given to each of the American varieties and L8 sq. ft. to

each of the English and French varieties. The heaviest yield was obtained from the

American variety Arvensis, 1."..!) lbs., followed by Alaska, ( Jolumbia, Bohemia, and Dr.

Galloway in the order named, the latter yielding but •"»."> lbs. The yield of English

spawn was 4.7"> lbs. on double the area employed with the American varieties, while

the yield from the French spawn was hut 0.5 lb. Both the English ami French

spawn is believed to have been 2 years old instead of fresh spaw n.

Canning- fruit and vegetables. Preserving- fruit juices, E. F. Pernot {Ore-

gon si, i. /»'///. 87, />/' 14).—An account is given of experiments extending over 2 years,

in the canning of vegetables and fruits, ami the preservation of fruit juices for domes-

tic purposes.

In commercial practice canned goods are usually processed to a temperature of 230

to 2n<>° F. for 20 to :;n minutes, as a result of which the tissues of the vegetables or

fruits are more or less destroyed aid the material becomes mushy, especially after

Shipping long distances. In the author's work, fresh, clean fruits and vegetables

were put in clean cans and covered over with water that had been boiled to sterilize

it. The cans were then sealed, after which they were heated to a temperature of

bi"» F. for 15 minutes. After being allowed to stand 24 to 4s hours, they were again

heated as previously and the operation repeated the third time, which completed the

process.

Thus treated tomatoes, green beans, wax beans, cauliflower, asparagus, and cherries

kept perfectly, and ranked a- the highest grade of canned g Is. Their natural

color, flavor, and texture were retained, and the beans when taken from the can

could bo broken in the same manner as w hen fre-h. l'.ean- preserved, in glass jars

were m.t so satisfactory, as considerable difficulty was experienced in keeping them

tightly sealed during the second and third heating. The peas and corn treated in

this same manner were a failure, even when processed at a temperature of l'1l
)0 F.

for 20 minutes on ."» successive 'lays, but when processed at a temperature of 240° F.

for 30 minutes, kept well, but the product was inferior.

The principle involved in this method of canning fruits and vegetables is that the

vegetative cells of the micro-organisms which produce fermentation in canned goods

are killed at a temperature of about luO° F. The epores, however, are not killed at

tins temperature. By waiting a day or so after the first heating many of these spores
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germinate. The second heating is for the purpose of killing all the spores that have

thus germinated. Should any spores still remain, they will be killed at the third

heating. It is absolutely essential that all micro-organisms be killed in order to

prevent the spoiling of the canned goods. It is recommended that in canning fruits

containing pita the pits be first removed, as there is danger of the pits germinating if

kept in a warm temperature. An investigation was made of the organisms which

cause the spoiling of corn and peas. In the swelled cans of both these products the

same organism was found. It is described as an obligate anaerobe, which readily

forms long oval spores situated near the end of single rods, and in microscopical

appearance and cultural characteristics is identical with Bacillus spinosus.

Experiments were made to determine the thermal death point of this organism

and its spores, pure cultures being submitted to different temperatures for different

lengths of time, beginning with 160° F. Even after heating to 200° F. for 30 min-

utes, the material made a strong bacterial growth. Some notes are given on the

action of enzyms in canned goods and the micro-organisms which produce poisonous

ptomaines. Relative to the reheating of canned goods which have swelled as a result

of fermentation, the author states that this material is dangerous and should be

thrown away.

In the preparation of sweet cider sterilized beer bottles were rilled to the neck

with the fresh material and then put into a chest into which steam was turned and

the temperature of the material raised to 160° F. for 10 minutes. The bottles were

then corked with sterilized corks and tied in, and after 24 hours the bottles were

again heated to the same temperature and the operation repeated the next day for

the third time. Thus treated the material maintained its flavor without any cooked

taste and remained sweet indefinitely. It is stated that the same method may be

used in preparing other kinds of fruit juices.

Small canneries in Virginia, R. H. Price (Rpt. Va. Farmers' Inst., 2 (1905),

pp. 115-120).—Estimates as to cost of machinery and supplies for the canning indus-

try, with data as to the number of cans obtained from a bushel of various fruits and

vegetables.

Report of fruit experiment stations of Ontario, 1905, L. Woolvertox et al.

(Ann. Rpt. Fruit Expt. Stas. Ontario, 12 (1005), pp. SO).—A general report is given.

by the secretary showing the fruits distributed for testing to all the different fruit

stations with an account of visits to various stations, and of the more prominent lines

of work outlined for 1906. The report of the instructor of the fruit experiment sta-

tions, Prof. H. L. Hutt, is included, together with the papers read at a meeting of the

Fruit Growers' Association, and a detailed report of the experimenters at the differ-

ent stations relative to the different varieties of orchard and small fruits under test.

Fruits recommended for planting in Ontario [Ontario Dept. Agr. Bui. 147, pp.

11).—Lists are given of the varieties of orchard and small fruits which succeed best

in each of the different districts of Ontario.

Fruit cultivation in Ceylon, H. F. Macmillax (Trap. Agr. and Mag. Ceylon Agr.

Soc, 25 (1905), No. >', />/>. 480-497, pis. 2).—A general discussion of this subject with

specific reference to many of the edible and inedible fruits grown in Ceylon, and
illustrations of 51 edible and 69 inedible fruits.

Experiments in orchard culture, W. M. Munson (Maine Sta. Bui. 122, pp.
181-204, pi. 1, dgms. 4)-—A further report is given on the orchard fertilizer experi-

ments reported by the author for the year 1902 (E. S. R., 15, p. 39).

Considerable weakness has been developed in the seedling stocks used, which
illustrates the advantage of using some well-known hardy vigorous sort as the

foundation of the orchard, rather than miscellaneous seedlings. The main purpose
of the experiments is to determine the relative value of cultivation and mulching
for orchards with or without fertilizers. Generally speaking, the cultivated trees

have made a larger growth than the uncultivated, and those fertilized more than
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the unfertilized. Gravenstein mulched and fertilized made slightly larger growth
than wheu cultivated and fertilized.

The average yields have been slightly in favor of cultivation. This was particu-

larly striking in l!)o.">, when an average of 4 bu. per tree was obtained on the

cultivated area as compared with 2.8 bu. per tree where mulching was used. The
yield on the. portions fertilized with stable manure has been slightly heavier than
where commercial fertilizers have been applied. In experiments to determine the
specific effect of differenl potash Baits on the apple, no noticeable difference has yet

developed in the character of fruit or the behavior of trees as a resull of the form of

potash Used.

In idol', motives in a neglected orchard were set aside for the purpose of deter-

mining the besl methods of renovation. Pruning, cultivating, and fertilizing have
been practiced, and the results on all the plats are very satisfactory. The besl

results have been obtained where a complete fertilizer was used. On trees which
received an excess of nitrogen there was a noticeable lack of color in the fruit, and
in 1904 a considerable injury occurred to both fruit and trees as a result of either a

too free use of nitrogen or of the absence of potash. Both fruit and foliage dropped

and lunch of the fruit was cracked, while the remainder was as BOfl and mellow in

October as it should have been the following May. Good yields of fruit have been
obtained and the author believes that the experiment demonstrates that the off

year in the case of Baldwins is an unnecessary condition which ought not to exisl

in a well-managed orchard.

A specific test is being made of the relative values of the Fisher fertilizer formula

for fruits and the station formula. The Fisher formula calls for a mixture of 350 lbs.

nitrate of soda, 120 lbs. sulphate of ammonia, 230 lbs. sulphate of potash. 200 lbs.

acid phosphate, and 50 lbs. kieserife. These are thoroughly mixed and sown on the

surface of the ground under the tree a little farther out than the limbs extend, at the

rate of 10 ll.s. to a medium sized tree, from May 1 to 10, or as soon as the blossom

buds begin to open. The station formula contains about 5 per cent less nitrogen, 2

per cent more phosphoric acid, and 4 per cent less potash and co>ts about $5 less per

ton. Good results have thus far been secured with both formulas but no conclusions

have been drawn as yet.

In the top-working of orchards a specific test is being made of the relative value of

scions from bearing trees of known value, as compared with scions from nursery trees

or miscellaneous sources. This work has been underway two years. Some experi-

ments have also been made to determine the effects of cultivation on the keeping

quality of fruit as compared with sod-grown fruit. The results obtained thus far

are contradictory.

In the cover-crop work ai the station, winter rye has proved most satisfactory on
strong land. Where the soil is in need of nitrogen winter vetch

( Rcia viUosa) or

spring vetch (
1'. sativa), has proved most satisfactory.

In order to emphasize the importance of rational orchard treatment in other sec-

tions of the State, some cooperative experiments have heeii planned with growers in

the vicinity ot New Gloucester. This work is briefly outlined. The bulletin con-

tains numerous diagrams showing the arrangement of the various experimental

orchards, and tallies giving in detail the data secured as to the annual growths of

trees on mulched and cultivated areas, and the yields obtained, etc.

Suggestions upon the care of apple orchards, E. Walkeb (Arkansas */<i. />'»/.

!'i, />/>. l'41-210, figs. t8).—Suggestions based on the results of experimental work are

given for the care ami management of apple orchards, including pruning, spraying,

fertilizing, cultivation, cover crops, resetting gaps in old orchards, etc.

In rejuvenating an orchard of 27 acres of old bearing trees, g 1 cultivation, prun-

ing, spraying, and the use ot both stable manure and commercial fertilizers was
given. The work was begun in 1904, and in L905 534 bids, of No. 1 apples were
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secured, having a value of $2,077.57, and $240 worth of No. 2 culls and vinegar apples

total value, $2,317.50, while the expense of production was $883.30. An unculti-

vated orchard of 30 acres in the same locality yielded, in comparison, but 70 bbls. of

poor No. 2 apples. The results of analyses of the soil and subsoil in the orchard

rejuvenated are given. They show considerably less than half of the humus nor-

mally present in average southern soils. In newer ground the humus was greatest

in the surface soil, but in the older land it was greatest in the subsoil.

Attention is called to the injury to apples by the green narrow-winged katydid

(Seudderia texensis). This insect injured from 3 to 5 per cent of the fruit on many

trees. The injury consisted principally in the disfiguring of the fruit. The propor-

tion of sound apples on the area first sprayed in going into the orchard was 93J per

cenl ; in other parts of the orchard the percentage was 84 to 89 per cent, thus show-

ing that the best work in spraying was done when the men were fresh. The cost of

spraying was 3| cts. per tree.

Some of the trees were dust sprayed, but the foliage and fruit of these trees were

not so perfect as with the liquid. It gave better results against codling moth than

against seal), and was very efficient for tent caterpillars. The notion commonly

prevalent among orchardists in Arkansas that pruning must not be practiced was

found to be erroneous when conducted in a careful and intelligent manner.

The use of nitrate of soda at the rate of 3 lbs. per tree greatly promoted the general

vigor of the tree, increased the average size of the apples one-third over trees receiv-

ing a genera] fertilizer, and gave much better results than when only 1 lb. of the

same fertilizer alone or with 3 lbs. muriate or sulphate of potash or with 20 lbs.

slaked lime was used. "The fruit was not so well colored as that of other trees, and

was later maturing. On this clayey cherty soil, very deficient in humus, no marked

effects followed the use of the other fertilizers mentioned above, when used separately.

Lime seemed to help the foliage and color of the apples on trees treated, while the

muriate of potash gave a very bright winesap red to the normally brownish Arkan-

sas, or M. B. Twigs." The resets in the orchard were found to make a good growth

when care was given them and sufficient fertilizer to insure plenty of plant food

within reach of the roots.

Carbon bisulphid was found an efficient remedy for killing sassafras sprouts when
used at the rate of a teaspoonful to a tablespoonful on sprouts 3 to 5 feet tall. It was

poured down the stems, beginning 6 inches above the ground. It appeared to kill

the roots in all instances. Protection from rabbits was secured by painting the trees

with white lead mixed with pure linseed oil.

The most serious harvest injuries to apples were found to come from bruises origi-

nating in careless handling by the fruit pickers and in the crushing of the riper speci-

mens by the harder specimens in heading in the barrels. By shaking down the

barrels every time a half bushel is put in, and filling only slightly above the chine,

this source of injury and loss can be avoided.

The Spencer seedless apple (Amer. Agr., 77 (1906) , No. 7, pp. 206, 207, jigs. 3).—
An account of a visit to the seedless apple orchard at Grand Junction, Colo., by
W. F. Crowley.

The writer states that this orchard contains about 50 trees from 6 to 12 or 14 years

old; that the apples produced are not entirely without seeds at all times; that the

apple is a good keeper, and that it will compare favorably in size with the Jonathan
and is larger than the Missouri Pippin. In flavor and quality it is placed ahead of

Ben Davis and on an equality with many other winter varieties. The claim that the

variety is seedless is believed to be well founded. There appears to be a semblance of

a core, although not nearly as much as in the ordinary varieties. The apple is hollow
in the calyx and it is no longer claimed for it that it is wormless. Under like con-

ditions of storage the apples kept as well as Baldwins.
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Experience with plums, II. T. Thompson (Trans. ///. Hort. Soc, n. set., 89

[1905), pp. 419 $28).—The author, located in Illinois, finds thai Japanese and Euro-

pean plums when grafted on native trees are bardier and better suited to the climate.

A table is ^ i \ «
-i i showing tin- time of bloom, size, time of ripening, character of the

fruit as to cling or freestone, eating and cooking quality, tendency t<> i'"t. etc., for 7i»

varieties.

Orang-e culture i A- // York: German A'"/' Works, pp. 68, figs. 14). Popular direc-

tions for the culture of oranges, including fertilizers, irrigation, protection from

frosts, etc. Much of the data contained have been drawn from experiment Btation

Bources.

Orange hybrids
| Rural New Yorker, 65 1906 . No. 2925, />. 182, fig. 1).—Further

notes are given on the hybrid between Citrus trifoliala and C. nobilis, which is char-

acterized by having 5 leaflets. (See I-'.. S. Et., I), p. 142.

Studies on the banana, I.. B. Mendel and E. M. Bailey [Science, n.

[/!>(»;>, No. 583, /</<. ::. 884)' Notes on investigations relative to the influence of

various abnormal atmospheres and inerl surface coatings on the ripening of bananas.

The normal ripening of the banana is essentially an almosl complete conversion of

starch int.* soluble carbohydrate, accompanied by a decrease in the total carbohy-

drate. When bananas were placed in atmospheres of hydrogen, carbon dioxid, or

illuminating gas they failed to produce notable amounts of soluble carbohydrate or

to show any considerable decrease in total carbohydrate. Practically the same results

Were obtained when the surface was coated with BUCh material as paraffin. In an

atmosphere of oxygen ripening processes were somewhat accelerated.

"Autolyses with the green pulp, or with the green pi dp and scrapings of the inner

surfaces of the peel, or of the partially ripened pulp, carried out with toluene water

under varied conditions, have yielded negative results. The investigation is being

extended in various directions."

The Indian jujube
i Trop. Agr. and Mag. Ceylon Agr. Soc, 25 i 1905), No. 8, pp.

484, f85).—An account of the uses of the various species of Zizyphus, including

Indian jujube [Z. jujuba), also known as the wild "ber," and the common Indian

jujube ( /. vulgaris |, the dried fruit of which is an article of commerce.

The fruit of the jujube is used in the preparation of sirups, confections, and loz-

enges. Its analysis is reported upon by Prof. W. R. Dunstan, of the Imperial Insti-

tute. The pulp of the fruit is composed chiefly of sugar with a small part of pectin

ami extract matters. Specimens of the fruit were submitted t<> dealers in cattle f 1

with the hope that it might be used in much the same manner as the carob bean,

hut as it i- nioii' bulky and less nutritious than the latter it is not believed that it

will become of commercial importance along this line.

The experiment in cocoa curing- on the Gold Coast ( Trop. Life, .'
( 1906 \

/. pp. 22, 28).—This is a brief review of a report by W. II. Johnson, director of the

botanical and agricultural department of the Gold ( !oast, for L904, in which the results

obtained with washed and unwashed cocoa and of varying periods of fermentation

are given.

With 12 days' fermentation there was a lossof 27.21 per cent in weight, while with

4 days' fermentation there was a loss oi bul 1 L.42 per cent. When a lot of cocoa was

sent to Hamburg that which was fermented only 3 days was valued only 1 to 2 per

cent lower than that which had been fermented for 6 days, while the former had lost

approximately 10 per cent in weight during the process of fermentation and the latter

17 per cent. It would appear from the returns of the brokers that it is advisable t<>

send cocoa to market unwashed, and that a l days' sweating is likely to prove the

moBl remunerative.

Annual report of the horticultural and viticultural expert, A. Dbspeissis

{.Ion,-. Dept. Agr. West. AusL, i . | 1905 I, No. 6, pp. 581-5 f5).—An account of the work
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for the vear, including lists of the varieties of fruit trees most commonly planted for

commercial purposes, data on cost of preparing and shipping fruit from Australia to

London, the introduction of new varieties of fruits, including oranges, Smyrna figs,

date palms, etc., and data showing the yields of various kinds of fruits in different

provinces of western Australia in 1904-5 and of the quantities of orchard products

imported in 1904. Notes are given on the prevalent insects of the season and on

fruit-eating birds.

The cost of fruit packages, packing material, labor in sorting, wrapping, packing,

branding, cartage, wharfage, etc., is placed at 83 cts., while the freight to London is

71) cts. The minimum cost of growing a case of apples is placed at 75 cts. Thus, in

order to lay a case of fruit down in London and cover expenses the minimum returns

must be $2.37.

The influence of the graft on the quality of grapes and wine, and its

employment in the systematic amelioration of sexual hybrids, Curtel and A.

Jurie (Compt. Rend. Acad. Sri. [Paris'], 142 {1906), No. 8, pp. 461-463).—€areful

examination was made of the fruits, seeds, etc., of a variety of grapes on its own
roots and when grafted on Eupestris. Analyses of the wine obtained from the fruit

of the two vines are also given.

The general conclusions are drawn that a graft may modify both fruit and wine.

There is an inverse influence between the stock and scion. The action of the graft

is not limited to the duration of its association with the stock, but persists in the

buds and scions taken from it. This method of asexual hybridization may be used

in systematic amelioration of the grape and its hybrids, and especially the wines

obtained from them.

The Lincepina grape, M. B. White (Horticulture, 3 (1906), No. 9, p. 251, fig.

1).—This new grape, originated by the author, is stated to be a combination of Vitis

labrusca, V. vulpina, V. lincecumii, and V. vinifera. The mother parent contained

the blood of the Delaware, Lindley, and Brilliant. Clinton was the father parent.

The grape is of rather dark-red color covered with lilac bloom. " Its clusters and

berries are large, and its quality is pure and sprightly, pulp tender to the center, and

so transparent that when held up to the light the seeds are plainly seen."

The production of oil of wintergreen, H. D. Foster (Forestry and Irrig., 11

(1905), No. 12, pp. 565-569, figs. 3).—A description of the process of distilling win-

tergreen oil from sweet birch (Betida lenda). The bark from an average birch 12 in.

in diameter is stated to yield 1 lb. of crude oil, worth about $2.25.

Pruning, training, and trimming trees and shrubs, D. G. McIver (London:

Dawbarn & Ward, Ltd., pp. 63, figs. 22).—Popular directions for the pruning of

fruit trees and ornamental shrubs.

The book of the winter garden, D. S. Fish (London and New York: John Lane
Co., 1906, pp. Nil -{-107, pis. 10).—The author considers the chief winter-berried

trees and shrubs from the standpoint of their ornamental usefulness in the winter.

Directions are given for planting and caring for such trees and shrubs and for the

cam of herbaceous and other winter-flowering plants in the open. Selections for

cold and Alpine plant houses are also given. The final chapter deals with the forc-

ing of plants, such as bulbs, shrubs, and roses. Brief descriptions are given of all the

various plants mentioned in the work. This is Vol. 26 of the Handbooks of Prac-

tical Gardening, edited by H. Roberts.

The lawn, L. C. Corbett ( U. S. Dept. Agr., Farmers' Bid. 248, pp. 20, figs. J).—
Popular directions are given for preparing the soil, seeding, and care of the lawn,
with a discussion of its relation to walks, drives, trees, and shrubs.

A study of the bibliography and horticultural literature of the past, G.
Gibault (Jour. Sue. Nat. Hort. France, 4. ser., 6 (1905), Nov., pp. 710-743, figs. 3).—
A running account is given of all of the more important horticultural works that have
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appeared in French literature or thai ha\e been translated into the French language

from other sources.

The more important antique works are noted, as well as the illustrated works on
plants of the sixteenth, seventeenth, and eighteenth centuries. Works dealing with

rural architecture, general treatises on gardening, works on I'mit culture, floriculture,

vegetable garden, and landscape gardening are also noted, as well as old horticultural

and botanical catalogues and hooks of poems, and journals dealing with horticultural

subjects.

FORESTRY.

The tree book, Julia E. Rogers (New York: Doubleday Page <v- Co., 1906, pp.
A V 589, pis. 176).—This is a popular manual of the trees of North America, and in

addition to the indigenous trees, theauthor has included many of the more important

shrubs and also the more extensively introduced species of both groups.

Artificial keys are given which are based upon easily distinguishable characters,

by means of which any species of tree or shrub can' be identified and its principal

characteristics learned. In addition to the usual descriptions, information is given

on the growth, habitat, distribution, uses, cultural adaptations, etc. After giving

popular suggestions by which the novice may learn to know trees, the author describes

the different species enumerated, grouping them according to families.

In the concluding parts of the work notes are given on forestry, the uses of wood,

and the life activity of trees. Under the chapters on forestry, the author describes

the care of trees, methods of transplanting, pruning, enemies, etc., and the sugges-

tions offered will be found of practical value not only in forestry, but to the amateur

planter or owner of a few specimens, as well as to those having charge of parks and
street or avenue plantings.

The illustrations, which are an important feature of the work, are mostly excellent

reproductions of photographs showing the various aspects of the tree, its leaves,

flowers, fruit, etc.

The forest service: What it is and how it deals with forest problems,
(t. Pinchot ( U. S. Dej)L Ayr., Forest Sere Circ. 86, pp. 24)-—An account of the organi-

zation of the United States Forest Service. The service is organized under 7 offices,

each of which has several sections. All of the offices and sections are responsible to

the forester.

The sections directly responsible to the forester are those denominated inspection,

reserve boundaries, publications and education, silvics, forest law, and forest reserves.

The other main offices are Forest Measurements, Forest Management, Forest Exten-

sion, Dendrology, Forest Products, and Records. The duties performed by each of

these offices are briefly outlined. The circular concludes with a classified list of pub-

lications issued by the Forest Service.

Previous to July, 1905, the Forest Service was known as the Bureau of Forestry,

and earlier still as the Division of Forestry. The Forest Service deals with the prac-

tical uses of forests and forest trees in the United States, and first of all with the

commercial managemenl of forest tracts, woodlots, and forest plantations. The care

and perpetuation of the national forests are under its control, and it offers coopera-

tion and assistance in the solution of practical forest problems confronting either

States or individuals.

A working- plan for forest lands in central Alabama, K. \Y. Rbkd
I
U. S. Dept.

Agr., Forest Serv. /»'"/. 68, pp. ,

v

/,y/.s-. 4, maps 9). -The working plan presented in

this bulletin relates to two tracts of long-leaf pine land in Alabama, one Located in

Coosa County and the other in the western end of Bibb County and portions of the

adjacent counties of Tuscaloosa, Hale, and Perry.

The lumber company for which the plan was made desire to BO manage their lands

that the area now being cut over will be able to produce at least 3,000 feet to the acre
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within twenty-five years, providing it can be done at a profit. The survey work

done as a basis 6 »r the working plan consisted principally in the running of valuation

surveys, making stem analysis, a study of the logging methods now in use on the

tract and their effects on the future productivity of the forest, a study of the losses

causecl by forest fires and means for preventing them, and a special study at the saw-

mill to determine the value of lumber sawed from trees of different sizes.

The details secured in these surveys and studies are presented in extended form,

and include volume and stand tables.

Forestry in Nova Scotia, K. W. Woodward (Forestry Quart., 4 {1906), Xo. 1,

pp. 10-13).—Forestry conditions in Nova Scotia and the prevailing timber species

are noted, as well as the common methods of lumbering. The country is little suited

to agriculture, except in the river basins, but is admirably adapted for forestry pur-

I
h >ses. White spruce and fir reproduce abundantly and promise to be the main forest

trees of the future in that province.

The principal timbers cut up to the present time have been white pine, red pine, red

and white oak, spruce, fir, and yellow birch. Hemlock is just beginning to be cut

on a large scale. Maple, birch, ash, poplar, paper and gray birch have not as yet

been cut commercially. Up to this time no trees less than 12 in. in diameter have

been taken commercially. In summarizing, the author states that Nova Scotia dem-

onstrates the practical application of the selection system as regards spruce forests.

Profitable cuttings are made annually, yet the productive capacity of the forest is

not impaired.

Forestry and forest products of Japan (Tokyo: Dept. Agr. and Com., 1904, pp>

128).—This publication is a part of the Japanese exhibit at the St, Louis Exposition.

It treats of forests and forest administration in Japan, noting the forest zones and

their principal products, yield of forest products, and gives descriptions of the exhibit

presented. Fifty-nine per cent of the total area of Japan, or 577,170,000 acres, is

occupied by forests. About 21 per cent of the forests of Japan are conifer, 25 per

cent broadleaf trees, and 45 per cent conifer and broadleaf trees mixed.

Weight' and shrinkage of Japanese woods, K. Moroto (Centbl. Gesam. Forstw.,

31 (1905), No. 12, pp. 499-502).—A discussion of the air-dried weight, specific gravity,

and shrinkage of Japanese wToods, with an account of the uses to which a large num-

ber of species are put in the manufacture of furniture, lumber, etc.

The beginning of lumbering as an industry in the new world, and first

efforts at forest protection, J. E. Hobbs (Forestry Quart., 4 (1906), Xo. l,pp. 14-23).—
A historical paper on this subject.

The rise in lumber prices, R. S. Kellogg (Forestry and Irrig., 12 (1906), Xo. 2,

pp. 68-70).—The author estimates that the country now uses about 50,000,000.000 ft.

of lumber annually, in addition to which the pulp mills take about 2,000,000 cords of

wood, the tanneries 1,500.000 cords of hemlock and oak Dark, and the railroads about

115,000,000 ties for renewals alone, besides posts, poles, and firewood. For the latter

purpose 146,000,000 cords were used in 1880, and it is probable that as much is used

at the present time.

The estimated forest area of the United States is placed at 500,000,000 acres, of

which four-fifths is in private hands. The well-managed forests of Germany grow
on an average about 50 cu. ft. of wood per acre annually, and were our forests equally

well managed the supply of wood would just about equal the demand. As a matter

of fact, however, the annual growth of our forests is probably not more than one-

fifth that of the German forests.

The use of wood pulp for paper making, S. C. Philipps (Jour. Soc. Arts, 53

(1905), Xo. 2739, pp. 700-719) .—An article dealing comprehensively with the various

phases observed in the preparation of wood pulp for paper making, including a dis-

cussion of the various processes of disintegrating the wood, chemical pulp, and the

various uses to which wood pulp is put. Statistics are given upon the pulp imported
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into Great Britain during April, 1905, and its value; also the imports for the years

iy01-iw:;. The article has also been published as a separate (Calcutta, Superinten-

dent < tovernment Printing, L905, pp. 34 I.

A new saving- in the turpentine industry [Forestry and Irrig., I ; i 190(

', pp.99, 100).— Further economy has been effected by the Fores! Service in the

turpentine industry as the result of experiments carried oul during the past

which indicate that at least an equal How of resin can be secured from shallower and

shorter " faces." It is believed thai with this diminution in the severity of the facing

operation the ordinary term of 3 or 4 years during which a foresl is now worked can

be greatly increased.

Report of the committee of 1905 to consider the laws relative to the taxa-

tion of forest lands
| Mass. Forester's Off. Bui. S, pp. ?8). A Bynopsis of the laws

of the various states and countries on this subject.

Efficient fire protection, A. B. Reckn \<.i:i
I
Forestry Quart., 4\ 1906), No. I, pp. I i.

figs. .' (.—Details are given of the organization and methods followed in the policing of

a tract of 14,000 acres of hard w I in northeastern Pennsylvania at a cost of about

•51.710 annually. Each patrolman is provided with an axe, pail, hoe, and Bhovel.

Engines operating on the track are fitted with double spark arrestors in summer. < >n

a convenient siding a tank car of 4,970 gal. capacity has been rigged with hose and

double pump as a tire engine.

Results of a Rocky Mountain forest fire studied fifty years after its occur-

rence, W. J. Gardner (Proc. Soc. Amer. Foresters, 1 i 1905), No. ?,pp. 102-109). A

report on an examination of the condition of the forests on the southern portion of

the Pikes Peak Reserve to determine to whal extent the denuded slopes of this

watershed are naturally reforested.

The region comprises nearly 7'» square miles of extremely rugged mountain land.

More than 56 per cent of the district is above 9,000 ft. Three and one-half square

miles lie above the timber line. The prevailing forest type- are Engelmann spruce,

limber pine, red fir, and bull pine. Early in the investigation evidence was obtained

to show that a portion of the region had been severely burned about 50 years previ-

ously. The reproduction of the forests since that time has been slow and irregular.

In some places the new growth is exceedingly dense and in other- the ground is -till

perfectly bare.

Relative to the aspen as a nurse-tree, it was observed that Engelmann spruce, red

tir, and other species came in after the fire quite regardless of aspen, though it is

stated that wherever the aspen does occur it undoubtedly acts as a valuable soil pro-

tector. Where the new growth occurs, Engelmann spruce is most abundant; three-

fourths of the young trees of this species was found to be M0 to 7)1) years old. but

comparatively little young growth has started within t he past 30 years. The spruces

grow extremely slow, trees L* to 4 ft. tall and 40 to 4"> years old being quite common.

On an average it is estimated that it takes an Engelmann spruce 25 to 35 years to reach

a height ot 7) ft. in that region. Most of the diameters are helow 2 in. It is stated

that the tolerance of Engelmann spruce is remarkable, as trees in old crowded pole

forests sometimes persist for 200 to 250 years without attaining a height exceeding 10

to L5ft.

Investigations on the influence of forests on the ground water table,

A. BtJHLEK
I
Forstw. CentbL, n. ser., 98 [1906), No. 2, />/>. 1

1
> 119). -This is a rather

extended review oi a 17 quarto page pamphlet written by Dr. Ebermayer and

0. Hartmann, and published by Piloty & Lohle, Miinchen, 1904, in which an account

ot ;> years' investigations on the influences affecting the height <>t the water table

were studied. The more important conclusions are Btated as follows:

The storing of the ground water is dependent first of all upon the seasonal distri-

bution ot the rainfall. < >thcr important 1 actors are the si/.e ot the Btorage basin, the

degree of dryness ot the soii, the thickness, permeability, and inclination of the
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water-bearing strata, and finally the use of water by growing piants. Because of the

smaller amount of evaporation and the greater absorption of the soil, the storage of

ground water in considerably greater in the winter than in the summer. The influ-

ence of forests on ground water can not be measured where the water-bearing strata

is inclined, thus giving rise to stream flow.

hi the climatic zone of Bavaria, where these experiments were carried on, forests

had no effect either on raising or lowering the ground water. It is desired that this

conclusion be considered local and as applying to more or less permeable soils. A
brief review of other similar work is included.

Rubber, gutta-percha, and balata, F. Clouth {London: Maclaren & Sons; New

York: D. Van Nostrand Co., 1903, pp. XIl+242,figs. 30, maps 2, dgm. 1).—This is the

English translation of this work, which first appeared in German in 1899. It contains

chapters on the natural history, production, and commercial points of rubber, gutta-

percha, and balata, and on their chemical and physical properties. In the case of

rubber, there are chapters also on the production of soft rubber goods, vulcanization,

hard rubber, and regenerated and artificial rubber. The production and employ-

ment of gutta-percha goods is also considered, as well as the principal products made

of India rubber, gutta-percha, and balata.

Rubber tapping- on Kepitigalla estate, I. Etherington (India Rubber World,

33 (1906), No. 4, pp. 107-112, figs. 7)

.

—This estate is considered a typical example of

a well-worked plantation of cacao and Hevea brasiliensis. The methods of tapping in

vogue are explained, and descriptions given of the coagulating factory and machines

for coagulating the latex. The spiral method of tapping is described in detail and

illustrated.

By this method of tapping the average yiela per tree for the preceding year was

little over five pounds of rubber. There is very little scrap with this system, and

the rubber turned out is of very high grade. It is believed that this system will be.

widely taken up on plantations, as it is considered one of the most important forward

steps made in the industry for considerable time.

A new tapping- method for Kickxia elastica, Strunk ( Tropenpflanzer, 10 (1906),

No. 3, pp. 141-149, figs. 6).—In place of the herring-bone method of tapping, the

author uses simply perpendicular slits placed about 10 cm. apart.

The yield of rubber obtained is claimed to be fully as great and the trees are much
less injured. The yield of rubber is increased if the slits are made at intervals of

about 4 weeks. The old slits are not reopened until after several years, when they

are completely healed. It is believed that by this method of tapping the work can

be much more rapidly performed and the profits considerably incieased. Illustra-

tions are given showing the methods of tapping followed and the tools used for

making the cuts.

Report on the experimental tapping- of Para rubber trees in the botanic

g-ardens, Singapore, for the year 1904, H. N. Ridley and R. Derry (Agr. Bui.

Straits and Fed. Malay States, 4 (1905), No. 11, pp. 424-443, pis. 2).—Experiments
have been carried on with 84 groups including 880 Para rubber trees during the past

year. These trees produced a total of 884.5 lbs. of dry rubber.

Various methods of tapping have been investigated. The single incision method
is quickly performed, but gives only about one-half the product obtained by the

herring-bone method. Trees tapped with the single incision do not recover well and
the bark is made difficult for any other method of tapping. It is noted that trees

tapped late or early in the year are the slowest to recover. Para rubber trees appar-

ently make their most rapid growth between the sixth and fifteenth years of life,

making an annual increment of growth in the trees under observation of 3 to 6 in.

Closely planted trees do not make satisfactory increment of growth, and the yield

of rubber increases with the size of the tree from under 0.25 oz. of dry rubber to the

inch of girth for small trees to over 0.5 oz. for large ones. This point is further
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brought out in some data in which it is shows that 40 tapped trees, averaging 2 ft.

.Sin. in girth per tree, produced L8.4 lbs. of rubber, while 20 trees averaging t ft. 2

in. in girth yielded 25.4 lbs. of rubber. In another instance 50 trees averaging L.75

ft. in girth yielded L8.5 lbs. of rubber, while only 15 tree.-, 5.6 ft. in girth, yielded

33.5 lbs. of rubber.

Extensive tables are given showing the yield of rubber from morning and evening

tappings and by different methods of tapping, and growth of different trees under
observation. Morning tappings have produced more rubber than evening tappings.

Note on the germination of teak and other seed, IJ. S. Pearson
| Indian

Forester, 81 (1905), No. 11, pp. 685-688).—The germination of teak seed wasseriouslj

injured byabnormallj heavy falls of rain. Dhawraseed i Anogeissus latifolia), which

the author heretofore has been unable to make germinate, was successfully germi-

nated by Bowing the seed on well irrigated raised beds, the soil being mixed with a

large quantity of coarse saml, the seed sown in June and daily watered by hand.

The germination was greatly facilitated by covering the bed with a thick layer of

leaves and branches about is in. above the ground.

The teak timber trade of Burma, T. A. II luxwell
I
Indian Forester, 81

No. 11, pp. 618-685).- The teak timber trade of Burma is shown to be steadily

decreasing, while that of Siam is gradually increasing. The causes of this decrease

arc discussed, chief of which arc the diminution in the supply of old girdled timber

of large size in Burma, less accessible areas, the increase in the cost of elephants nec-

essary for the work, more rigid requirements as regards working, and increased rate

of royalty demanded. Tables are given showing the total output of teak in Burma
for the years 1887 to 1904, and of exports of teak from Burma and Siam during

approximately the same period.

DISEASES OF PLANTS.

The physiology of diseased plants, L. Montemabttot (A/fi 1st. Bat. Univ.

/'aria, e. ser., 9 (1904), pp. 63; abs. in Bot. Centbl, 98 (1905), No. //, pp. 276, 277).—
A study was made of the respiration, assimilation, transpiration, increase in dry mat-

ter, ash, etc., in a number of plants that had been attacked by various plant and
animal parasites. Among the plants investigated were grapes, violets, clematis,

various grasses, roses, quince, euonymus, etc., the fungi being rusts, mildews, and
leaf spots, and the insect attacks being due to mites.

The different parasites studied are said to be able to exert a stimulative effect on

the development of their host plants. This is manifest more in the increased respi-

ration than in chlorophyll assimilation, the latter being depressed as respiration is

increased. In general the Uredinese excite a greater chlorophyll assimilation on the

part of the host. Transpiration was found uniformly greater in diseased than in

sound plants, with the exception of euonymus attacked by Chionaspis euonymi. The
transpiration under the action of light is increased for a time, after which it markedly
diminishes. It also increases w hen ever assimilation is stimulated. Most of the para-

sites studied did not seem to have any direct influence on the water or ash content

of their hosts, and whatever increase was found was attributed indirectly to the

stimulated physiological activity of the plant.

Attention is called to the fact that many poisons exert stimulating effects on plants

when dilute, although they are destructive when used in greater proportions. From
this the author deduces the hypothesis that the parasites may secrete some poisonous

Bubstances, possibly zymases or oxydases, which at first have a stimulating effect on

the host plant and which disappear with the progress of the disease.

Plant diseases of Belgium, II. Vanderyst {Bui. Agr. [Brussels'], 91 {1906) i

Nos. /', pp. 588-639, figs. I .'; 5, pp. 878-908, figs. 7).—After a general account of the

Ustilaginea?, in which their common host plants are enumerated, the life cycle of
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the fungi and means for their repression are described. The author takes up the

various genera of smuts, describing their species in detail. The work is intended as

an account of the diseases of Belgium which are due to fungi, but a considerable

number are included that have not yet been reported as occurring in that country.

Annual report of investigations on plant diseases, M. Hollrung et al.

(Jahresber. Pflanzenkrank. , 7 (1904), pp. VIII'+S7'4).,—A review is given of the

literature relating to plant diseases and insect injuries during 1904, about 2,000 articles

being noted by abstract or otherwise. The arrangement is similar to that in previous

publications (E. S. R., 17, p. 373).

The bearing of Mendelism on the susceptibility of wheat to rust, E. J.

Butler (Jour. Agr. Sti., 1 (1905), No. 3, pp. 361-863).—Commenting upon the

conclusions of a previous author (E. S. R., 17, p. 462), the author states that the

Mendelian laws may hold good for a given rust in a particular locality, and not where

the wheat is exposed to the attacks of a second species of rust or when it is trans-

ferred to another locality. A number of instances are cited of varieties of wheat

that are reputed to be resistant to rust in one locality which are quite easily affected

when transferred to other regions, and vice versa.

The author in defining susceptibility to rust says that it depends on the liability

of the leaves to uredospore attack, and that the latent germ, if it exists at all, can do

so only in a comparatively small proportion of grains. No wheat is as yet known
on which rust may not sometimes appear, so that immune sorts may bear the latent

germ as well as susceptible ones.

Experiments with wheat and oats for smut, L. F. Henderson (Idaho Sta.

BkI. 53, />}>. 15).—The use of fungicides for the prevention of smuts of wheat and oats

has been commonly urged, and the present bulletin was designed not to test the

relative efficiency of treatments but to find out, as far as possible, how long grain

should be treated to give the best results. It is shown that smut may be controlled

by proper treatment, and that formalin solution is better than copper sulphate.

Another season's experiments will be required to determine whether the yield per

acre is sufficiently greater with oats treated with hot water to pay for the extra

trouble over the formalin treatment.

A. second series of experiments was carried on to determine the effect of formalin on

germination of grain. To test this, wheat was piled upon heavy canvas, thoroughly

sprinkled with formalin solution, and shoveled until every kernel was wet, after

which the pile wras covered with two thicknesses of canvas and allowed to remain for

some time. The seed treated with a solution of 1 pt. of formalin to 16 gal. of water

and covered for nearly a day was but slightly injured. The seed treated as above

and covered for nearly 2 days was seriously affected. Wheat treated by the ordi-

nary formula, 1 pt, of formalin to 50 gal. of water, or even 1 pt. to 25 gal., was

not injured at all, although covered for 2 days. It is recommended that in treating

grain with formalin the piles should not be covered at all. Injury is believed to be

due either to the use of too strong solutions or to the covering of the pile so as to keep

the seed moist, for 2 days or more.

The flag smut of wheat, D. McAlpine (Jour. Dept. Agr. Victoria, 3 (1905), No.

2, pp. 168, 169, pl.l).—A description is given of attacks of Urocystis occulta on wheat.

This smut is usually confined to rye, but in Australia seems to be a rather serious

pest of wheat. For its prevention the author recommends the use of formalin, the

seed to be soaked for 10 minutes in a solution of 1 lb. to 40 gal. of water, after which
it is dried and sown.

Potato scab, L. F. Henderson (Idaho Sta. Bid. 52, pp. 8).—A report is given

of a series of experiments to test the relative value of sulphur, formalin, and corro-

sive sublimate treatments for the prevention of potato scab.

Rolling seed potatoes in sulphur was found to'have little if any effect in reducing

the amount of scab, and treated potatoes planted m soil from which a scabby crop
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was removed the previous year resulted in the production of u Bcabby crop. Treat-

im-nt with formalin gave as g 1 results as with corrosive sublimate; and as it is

much safer to use than corrosive sublimate, formalin is recommended. The treated

potatoes should be planted in new ground and care should be exercised that after

treatment they should not In- placed in Backs which have previously held scabby

tubers.

Potato leaf curl, M. C. Cooke ( Gard. Chron., 8. ser., 88 I 1906 I, No. 978, />.

The author states that the potato leaf mil. or early blight, as it is known in this

country, caused by Macrosporium solani, while previously noted, has only recently

become a serious pesl in Engls <<1. The appearance of the fungus and its effect upon

the host plant an- described, and, according to the author, tin- only conidia com-
monly occurring in the British specimens are those of t he < 'ladosporium form.

Spraying with ammoniacal copper carbonate or dilute Bordeaux mixture, if com-

menced sufficiently early, will hold the disease in check.

The cytolytic enzym produced by Bacillus carotovorus and certain other

soft rot bacteria, L. K. Jones {Centbl. Bakt. [etc.], .'. M>l., U {1905), No. 9-10, />/>.

.'.',; /;/).— In an account of Btudies on the soft rot of the carrot previously noted

(E. S. K., 13, pp. 362, 567) the author suggested that the possible action of the

bacteria was through the presence of a cytolytic enzym, and the corn-cine— of this

supposition has been confirmed by subsequent investigations.

The author believes, as a resull of his studies, that the action of the organisms on

the tissues of the host plant is shown in the solution of the middle lamellae of the

parenchymatous tissues, and that the organisms do not pass through the undissolved

residua] walls. The action upon the cell walls being determined as enzymic in

nature, he undertook to isolate and study the characteristics of the enzym. separating

it by heat, filtration, the use of germicides, diffusion, and precipitation with alcohol.

The methods pursued are described at considerable length, after which an accounl is

given of the relation of various conditions to the activity of the enzym. The enzym

seems to be a stable compound which persists unchanged for a long time in culture

broths and may be preserved indefinitely as a dry precipitate. It is most active at

temperatures ranging from 40 to 45° C, and "when the temperature was carried to

51° or more the enzym was destroyed in all solutions. Other characteristics of the

action of the enzym are described, and comparisons were made between its action

and a similar cytolytic action observed with other organisms.

The author has had under observation about 40 strains of organisms isolated in

different laboratories from the rotting tissues of cabbage, turnip, cauliflower, kale,

iris, etc., and comparative trials have shown that these soft rot organisms, although

from different vegetables and widely separated regions, are remarkably similar in

enzymic activity. The only exception observed is that found in Pseudomonas iri<n.<.

Which, in the author's opinion, is nonpathogenic under the conditions observed.

The other- all induce soft rots of various vegetable tissues, and from the cultures of

each a cytolytic enzym was secured that was indistinguishable from that produced

by /.' carotovorus. In all oi these the action consists in the solution of the middle

lamella and ceases before the complete Bolutionof the cellulose layer of the wall, and

m all there was an absence Ol any <bastatic action.

The author comments on the classification and nomenclature of cytolytic eiizyms,

showing the presenl tendency to use the words pectinase and cellulase vaguely as

synonymous with cytase. The author suggests that they be restricted to more exact

Usage and that cytase and cvtolyst he retained as convenient and satisfactory terms

tor ust' in the broader sense to include in general all enzyms capable of hydrolyzing

the cell walls.

Cactus scab, <;. Masses [Gard. Chron., S. 8er., 88(1905), No. 972, /<. / 95, fig. /).—

A disease caused by a parasitic fungus has long been known to cultivators of cacti,

31080—No. 10—06 5
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but until recently the fruiting form had not been recognized. A recent investigation

showed the parasite to be Diplodia opuntix, first collected on Opuntia nana, in North-

ern Italy. The injury caused by the fungus is sometimes severe, the black minute,

wart-like outgrowths often covering a considerable area and the surrounding tissue

becoming discolored.

Constitutional diseases of fruit trees, A. G. Campbell {Jour. Dept. Agr. Vic-

toria, 3 {1905), No. 6, pp. 463-465).—Brief descriptions are given of a number of

diseases of apples and apricots, which, so far as known, are not due to the presence

of any parasitic growth.

The diseases described are watercore, bitter pit, and crinkle, a name given a rather

serious disease of the apple, in which the cells just beneath the skin, particularly

about the calyx, die and collapse, causing a sunken, discolored area. Some varieties

seem especially subject to this disease, the Rome Beauty being particularly liable to

this trouble. The disease of apricots described under the name smudge is character-

ized by the death of the cells in large irregular patches, over which the skin sinks,

leaving dark blotches on the surface.

For the successful treatment of most of these troubles attention should be paid to

the proper cultivation of the trees, drainage, fertilizers, etc.

Black spot canker and black spot apple rot, W. H. Lawrence {Jour. Mycol,

11 {1905), No. 78, pp. 164, 165).—The black spot canker fungus (Macrophoma curvi-

spora), like the bitter rot fungus, causes a disease of both the tree and fruit. It

differs, however, from bitter rot in that the canker stage does by far the greater

amount of injury. This stage has become very prevalent in certain parts of Brit-

ish Columbia, Oregon, and Washington, causing considerable loss.

In January, 1903, the author noticed numerous decaying apples among stored

fruit, in which a few pustules were present in decaying areas, and later the epider-

mis overlying each pustule split, exposing a mass of creamy white spores. These

spores were identical with those previously recognized as typical of the black spot

canker fungus except that they were slightly larger. Inoculation experiments were

carried on to determine the relation of the canker and the rot, and it was found that

the fungus is parasitic in the bark and sapwood of the trunk and branches and also

on the stored fruit of the cultivated apple.

The first indication of the presence of the disease in the fruit is a slight discolora-

tion of the flesh of the apple just beneath the epidermis. The flesh becomes a light

brown color and as more becomes involved the color changes to a deep brown. The

epidermis takes on a corresponding change of color, and the decaying spots become

depressed, dry, and leathery. In many cases the decaying areas are found near the

basin and calyx ends of the. fruit, being associated with codling moth burrows,

bruises, etc., but more than 50 per cent of the specimens examined showed that the

fungus entered directly through the epidermis of the fruit.

Moisture and temperature were found to exert marked influence on the develop-

ment of the rot. In cool, dry weather the spots increase in size, but few pustules

are developed. During cool, damp weather an abundance of pustules is formed.

The tendency for certain varieties of fruit to decay more rapidly than others was

observed.

A technical description of the fungus on both the tree and the fruit is given, based

upon the author's observations.

Pear blight, cause and prevention, R. I. Smith
(
Ga. Bd. Ent. Bui. 18, pp. 109-

126, pis. 2).—According to the author, pear blight in 1905 caused an unusual amount
of injury in both pear and apple orchards, in some localities practically destroying

the crop, while in others from 50 to 75 per cent of the blossoms were destroyed by
the form of the disease known as blossom blight. By special arrangement with this

Department cooperative experiments are being carried on in the nature of demonstra-

tion work to show the possibility of controlling this disease.
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An accounl of the cause and prevention of pear blight, by M. 15. Waite, is given,

the article being dopied from the Yearl k of this Department for 1895 E. S I;..

s, p. 796). The bulletin concludes with a brief accounl of the leaf blighl of pear and

qwince, caused by the fungus EhUomosporium maculatum.

A new disease of olives, A. Maublanc /.'"/. Soc. \tycol. France, .'" {1904), rr-

figs. 7; abs. in /:<>/. CentbL, 98 (1905), No. 12, p. 299). \ brief accounl is

given of a disease of olives due t.> Wacrophoma dalmatica. This fungus forms its

pycnidia in brown spots on the surface of the fruit, which extend t .
. the center,

resembling in a way the puncture <>i insects. The fruil in the process of its develop-

ment is 'laic- these diseased areas by forming al »< >ut them ;i corky layer.

Some causes of the destruction of vines in Tunis, L. k\\ \/ /.'"/. Agr.

Algeru <t Tunisie, 11 (1905), No. /•''./'/'. f&4 443). A report isgiven of the investi-

gations of a commission appointed to determine the cause of the rapid destruction of

grape\ ines over quite an extended area in Tunis.

Studies made in the vineyard and laboratory failed to -how the presence of any

fungus or other organism, and the author finally concluded that the trouble \\m-

chiefly due to the heavy overbearing of young vines, and the history of a Dumber of

vineyards tended to confirm this conclusion. Under the condition of grape grovi itr_'

m Tunis :; and A year old vines produce such abundant crop- that the vines are per-

manently weakened and finally die. The author suggests the removal of all dead

stocks, replacing them with new ones, and by attention to culture, the use of ferti-

lizers, and irrigation during the first few years after planting the losses attributed to

this trouble can be avoided.

Studies on the gray rot of grapes, <h i>i: Istvanffi (Ann. Tmt. Cent. Ampklol.

Roy. Hongrois,S\ 1905), No. /,/>/>. 18SS60,pls.8,figs. 15). -The results of an extended

series of biological and mycological studies on Botrytis cinerea or Sclerotinia fuckeliana

are given.

Germination experiments are reported upon at length, in which the normal germi-

nation of the fungus is described and the effect of various physical agents and chemical

compounds si i own. The author gives a general account »f the sclerotia of the fungus,

describing their growth on different ['arts of the vine, behavior in pure cultures, etc.,

as well as practical suggestions for combating the disease, which at times becomes
epidemic in its nature. In the studies reported the polymorphism of the fungus is

shown and the different forms of growth and reproduction are described. The author

bas traced the life cycle of the fungus, adding a number of important discoveries

relating to it.

Among considerations of practical importance in combating the disease, the author

Bays that the Botrytis form of the fungus lives saprophytically on fallen leaves, twigs,

fruits, etc., "luring the early season, but the conidia develop with great rapidity on

the arrival of warm, moist weather, and when transferred to the growing foliage,

live parasitically. The Botrytis attacks the ripening fruit in autumn, often causing

great loss. Sclerotia are formed abundantly on the grapes and also on the cuttings

made dining the summer. If the fungus is present upon the cuttings w hen stratified

the disease will be carried over the winter. The mycelium is also able to pass the

winter in the young Bhoots, so care should be exercised in selecting cuttings either

for layering or grafting that they are not affected.

In stratifying cuttings the author recommends wetting the twigs, sand, benches,

boxes, etc., with a -

r
» per cent solution of calcium bisulphid, after which all are to be

well dried in the sun before being packed away. In the sprite: of the year the -de-

rotia can easily he found on the fallen leaves, twins, dried grapes, etc.. where they

germinate about June 1. All debris in vineyards Bhould he coil,, ted and burned in

the autumn. Thoroughly washing the vines with a •"> percent solution of calcium

bisulphid during late autumn or early spring, and alternate application- during the

growing season of I per cut solutions of Bordeaux mixture and powdered sulphur
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with powdered bisulphid of soda are recommended as preventive treatments. The

application of dry fungicides is said to be preferred to ordinary sprayings as being

less liable to scatter the spores of the fungus.

The must from diseased grapes should receive the same treatment as is recom-

mended above for cuttings and dried fruits.

Experiments in controlling- black rot in Loire, L. Rougier (Rev. Vit., 24

(1905), No. 628, pp. 713-719).—Descriptions are given of a number of experiments

carried on for the prevention of black rot of grapes. The use of acetic acid added

to fungicides has been recommended, and the author undertook to determine the

amount of this acid that would be dangerous to plant growth. It was sprayed upon

grapes in various concentrations alone and with neutral copper acetate. As a result

'of the investigations the author finds that the disease could be successfully con-

trolled by the use of an acidulated copper acetate.

A new disease of grapes, G. de Istvanffi (Ann. Inst. Cent. Ampelol. Roy. Hon-

grois, 3 (1905), No. 3, pp. 167-182, pi. 1).—In 1900 a disease of grapes was observed

in Hungary that superficially resembled an attack of black rot on the foliage. An
examination showed that it was in no way associated with the black rot, but was due

to a distinct fungus, Phyllosticta bizzozeriona. Since its first observation the disease

has spread, but most injury is noted in the original center. The fungus attacks the

leaves only, never being observed on the fruit, and it has no relation to the black

rot, but is often associated with the anthracnose, the two fungi seeming to work

together.

Frequent and thorough treatment with fungicides such as are recommended for

grape mildew is suggested, and on account of the association with anthracnose, late

autumn and early spring treatments for preventing anthracnose are advised. All

European varieties of grapes as well as the variety Isabella seem subject to attack.

A technical description of the fungus is given, and its relation to other species of

Phyllosticta is discussed.

The bud rot of cocoanuts, J. H. Hart (Trinidad Bot. Dept., Bid. Misc. Inform.,

1905, Xo. 48, pp. 242, 243).—A summary is given of the author's observations regard-

ing the bud rot disease of cocoanuts. The evidence presented seems to indicate that

the disease has been present on the plantation examined for a great many years, as

there is a succession of trees which have been planted on areas vacated by the

destruction of former occupants.

A preliminary microscopical examination showed bacteria present in great quan-

tity, especially in the heart or growing portion of the tree. The specimens examined
were found to be infected from the ground upward, and when the stem was cut

through a ring of red discoloration was found between the woody exterior and the

interior parts of the stem. This discoloration became more prominent as it reached

the growing points and appeared especially to affect the base of the leaf stalks and
the spathes inclosing the flowering organs. Eventually these portions become badly

infested, the leaves fall, and the tree dies.

From previous descriptions of diseased cocoanut trees from various sources the

author believes that there is little doubt as to the identity of the disease under exam-
ination. So far he has been unable to find that there was any relation between the

occurrence of the disease and the injury done by the palm beetle (Rhyncophorus

j)abnarum) . In addition to bacteria, numerous fungi are to be found in the diseased

stems, and further investigations will be necessary to determine the true cause of the

disease and methods for its control.

Cacao diseases (Bid. Dept. Agr. [Jamaica'], 3 (1905), No. 12, p. 270).—A brief

account is given of the disease of cacao due to the fungus Phytophthora omnivora.

The presence of this fungus may be recognized by the darkening of the pods and the

occurrence of a delicate white mold on the outside.
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To prevent the disease it is suggested that the affected pods be gathered and

burned, or so deeply buried thai the spores will doI be brought to the surface. In

order to prevent spread toother pods the trees should lit- well Bprayed with Bordeaux
mixture.

The cocoa disease in Surinam
| Trap. Life, 1

I 1905), No. 1, />. IB). A brief

account is given of the spread of the cacao disease in the Wesl indies, and a letter

from J>r\ Van Hall is ooted, in which ii is stated thai the witch-broom disease has

been under investigation )>y him for about 9 months, bul as yel he has been unable

to ascertain definitely the means of its dissemination. It is believed probable thai

the spores are spread principally by the wind. I>r. Van Hall states thai while the

disease firsl appeared in Surinam, it is now known as occurring in Demerara, where
it is spreading, and will probably cause greal loss, tn Surinam this disease has

reduced the export from 31,630 bags of 100 kg. each in 1901 to 8,540 in 1904.

The silver-leaf disease [Gard. '/nun.. .;. set., 88 1906 . No. 971, p. til). A

brief note is given on inoculation experiments carried on by Professor Percival at

Reading.

It" by a process similar to budding a small fragment of the fungus or portion of the

leaf affected with the characteristic discoloration he inserted in the hark of plum
trees, after some time, varying according to season, the silvery appearance shows
itself in the foliage where before all was green. This peculiar appearance is due to

the detachment or raising of the epidermis of the leaves from the adjacent tissue.

So far no fungus has been found in the leaves, and it is intimated that probably the

disturbance is caused by some ferment or enzym secreted by the fungus, winch

reaches the leaves from the wound.

Tlu' disease seems to be confined to the stone fruits, and it occurs under glass as

well as in the open air. The only remedy at present known is to cut away the

affected branches and induce the tree to make new growth, hut experiment- have

shown that this is not at all satisfactory.

Combating- the pine leaf cast, Schalk | Forstw. Centbl., n. ser., .'? i 1905 >. No. 11,

/>/>. 561-570, pi. 1).—The pine leaf cast, due to the fungus Hysterium pinastri, is

described and notes given on experiments carried on for its control.

The author claims that even in regions where the disease is very prevalent it can

be prevented by thorough spraying and the proper use of fertilizers. A Bingle

annual spraying in the seed bed will usually he sufficient, ami if carried on for 1

years strong plants will he produced and the dominant ones will he free from

disease. In the nursery rows at least 2 sprayings should be given the trees annually.

This, together with proper fertilizers, will enable the young plants to withstand the

leaf cast.

Winter treatment against fungus diseases, L. Degrully [Prog. Agr. et Vit.

| Ed. VEti), 26 \ 1905), No. 49, />/>. 641, 64$).—The author points out editorially tin-

advantage to be obtained by the use of strong solutions of fungicides as winter treat-

ment against various grape diseases, and he recommends treating the vines during

the dormant season with strong solutions of potassium sulphate, calcium bisulphite,

and iron sulphate for the prevention of powdery mildew, or with solutions of copper

sulphate and bichlorid of mercury for preventing downy mildew, black rot, and

powdery mildew.

Fungicides and their use in preventing diseases of fruits, M. B. Waith

( U. S. l)'j>t. Agr.
t
Farmer^ />'"/. B48, i>i>. SB, figs. 17).—The object of this bulletin is

to give the principal formulas for fungicides, together with brief descriptions of their

methods of preparation, and a summary of the principal disease.- of fruits lor which

satisfactory remedies have been found.
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ENTOMOLOGY.

Proceeding's of the Entomological Society of Washing-ton (Proc. Ent. Soc.

Wash., 7 {1905), No. 2-3, pp. 65-152, figs. 12).—-In this number the following papers

are included:

Descriptions of New American Spiders; New Trichoptera from Japan; Descriptions

of Some New Mites, by N. Banks; Illustrations of an Undetermined Coleopterous

Larva; The Spread of Sphseridium scarabseoides, by H. S. Barber; Kirby's Catalogues

of Orthoptera; The Species of the Genus Chimarocephala and Descriptions of Two

New Species of Californian Orthoptera, by A. N. Caudell; Notes on Eulecanium fol-

somi, by T. D. A. Cockerell; The Linnsean Genera of Diptera, by D. W. Coquillett;

Larva of Castnin licus; A Few Notes on the Strecker Collection, by H. G. Dyar;

Gatogenus rufus, a Coleopterous Parasite, by W. F. Fiske; Notes on Some Mexican

Scolytidse, With Descriptions of Some New Species; Notes on Scolytid Larvae and

Their Mouth Parts, by A. D. Hopkins; A New Species of Donacia, by F. Knab;

Some Notes on the Provancher Megachilidae, by E. S. G. Titus; Description of a

New Species of Desmocerus With a Synoptic Table of the Genus, by J. L. Webb;

and A New Enemy of Timothy, by F. M. Webster.

The enemy of timothy reported from various States from New York to North Dakota

appears to be a species of Isosoma. The larva works in the joints of timothy in much

the same manner as does I. grande. A number of parasites were raised from the

insect. The pest causes a shortening of the stem and shrinkage of the seed crop,

and is, therefore, considered a serious enemy of timothy.

Thirty-sixth annual report of the Entomological Society of Ontario (.1////.

Rpt. Knl. Snr. Ontario, 36 (1905), pp. 143, figs. 74)-—This report contains an account

of the proceedings of the forty-second annual meeting of the society, held at Guelph,

Ontario, October 18 and 19, 1905.

During the different meetings of the society various papers on economic entomol-

ogy wTere read, some of which are mentioned in the following notes: A number of

reports were presented on the status of insect pests in different districts. In this

report it appeared that the woolly aphis, zebra caterpillar, cottony maple scale, wire

worms, and codling moth were unusually abundant. The tussock moths were dis-

cussed by T. W. Fyles and H. H. Lyman. These moths do an unusual amount of

damage to ornamental and shade trees, causing considerable interest to be developed

in methods of extermination. Notes were presented on the entomological conditions

in North Carolina, by F. Sherman, jr.

W. Lochhead read a paper on experiments against the San Jose scale in 1905. It

is stated that in Ontario the lime-sulphur wash has been successfully used, made
according to the formula 20-15-40. Various other combinations of these ingredients

have also been used in the preparation of washes with or without boiling. Little or

no difference was observed in the effectiveness of the boiled and unboiled washes.

In order to prevent the great multiplication of the San Jose scale in the fall, it is

necessary that the insecticide should adhere to the trees for long periods.

J. B. Smith reviewed briefly the work on mosquitoes in New Jersey, and reports

were given of the councils of the various branches of the society.

A number of other papers were read, some of which are mentioned in the follow-

ing list: Insects as nature studies, by S. B. McCready; forest insects, by T. W. Fyles;

insects injurious to Ontario crops in 1905, by J. Fletcher; an entomological record

for 1905, by J. Fletcher; injurious insects of the flower garden, by A. Gibson; forest

entomology, by E. J. Zavitz; phlox mite, spruce saw-fly, and bumblebees that fer-

tilize the red clover, by T. D. Jarvis; injurious insects of 1905, in Ontario, by W.
Lochhead.

Tenth annual report of the State entomologist of Minnesota, 1905, F. L.

Washburn (Ann. Rpt. State Ent. Minn., 10 (1905), pp. 168, pis. 2, figs. 163).—In this
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report the author carries out the apparent intention of his predecessor. Doctor Lug-

ger, in publishing a monograph on the diptera of M innesota. Brief aotes are given

in a preliminary statement on the special features of. insect outbreaks during the j ear.

The Hessian fly and chinch bug occurred in much smaller numbers than ordinarily.

Alfalfa was greatly injured by the red-legged grasshopper. Various other species of

insects caused damage, particularly cotton) maj le scale, stalk borer, cotton boll-worm
in corn, white grubs, etc.

As already indicated, the major pari of the report is occupied with a monograph
on the diptera of Minnesota. The author describes in considerable detail the biology

and anatomy of this order of insects, and presents notes on the habits, life history,

and means of combating all known injurious Hies in the State, together with short

accounts of other diptera not of economic importance. The families which the author

discussed include among others the Tipulidse, ( lulicidse, < Ihir imidse, ( iecidomyidae,

Simuliidse, Syrphidae, Oscinidse, ( >estridae, Sarcophagidae, Muscidse, Hippoboscidse, etc.

Diptera of Minnesota: Two-winged flies affecting" the farm, garden, and
stock and household, F. L. Washburn (Minnesota Sta. Bui. 98, pp. : 168, pis. .;,

jigs. 163).—The material in this bulletin has already been referred to from another

source . Bee above)

.

Report on economic zoology, F. V. Theobald (Jour. Southeast. Agr. Col. Wye,

1905, No. 14, pp- 38-158, figs. 43).— In this report the animal and insect pests are

arranged according to the plaids or animals which they affect.

Among the pests of domesticated animals mention Is made of serrated dog tape-

worm, lungworms in sheep, liver lluke, Rhyphus fenestrate, etc. The last-named spe-

cies is reported as injurious to bees. A large number of fruit insects are discussed,

with notes on their appearance, habits, and life history. Among these may be

mentioned cherry saw Ily, apple-plant louse, strawberry aphis, and woolly aphis.

Some of the more important garden insects discussed are Otiorhynchus picipes on the

raspberry, Colorado potato heetle, cabbage maggot, cabbage aphis, carrot aphis, tar-

nished plant bug, rose scale, etc.

Forest tree insects are also discussed, with particular reference to the willow weevil,

larch leaf-miner, giant-willow aphis, elder aphis, and felted beech COCCUS. Notes

are also given on some of the insect' pests of food products, horse Hies and other

insects injurious to man, and a number of insect pests reported from various English

colonies.

Report on injurious insects and plant diseases for 1904, YV. M. Sciioykn

( Beretning om Skadeinsekter og Pla-ntesygdomme i 1904. Christiania: Grondahl & Sons,

1905, pp. 26, figs. 17).—The insects which caused injury to held and garden crops

during the year under report are briefly discussed. Among the more important pests

mention may he made of grain aphis, timothy tly, cabbage maggot, crane flies, red

spider, Aryresthia conjugella, apple scab, currant sawfly, currant mite, etc.

Injurious insects, F. Corboz (Chron. Ayr. Vaud, 18
I 1905), Nos. 18, pp. 307-310;

14, pp. 385-342).—Brief economic ami biological notes are given on San Jose* BCale,

red Bpider, nematodes, and predaceous insect-.

The entomological section, L. Bostock and ('. B. Simpson
( Transvaal Agr. Jour.,

4 {1905), No. 13, }>/>. 162-184, ph. 2). —A brief report is made on a survey made with

reference to t he dist til >nt ion and economic importance of mosquitoes and on means of

destroying them. Notes are also given on two migratory locusts (Acridium purpuri-

ferum and Pachytyus sulcicollis). Arrangements are being made for an elaborate

campaign against these pests.

Entomological investigations in Central Asia, J. Sahlbebg (Ofvers. Finska

Vetensk. Soc. ForhandL, 46(1908-4), No. 1, pp. 1-88)'.—The mosl abundant insects

observed in various parts of Central Asia during visits to those countries are men-

tioned, with brief notes on their habits.



Insects of the garden, R. H. Pettit (Michigan Sta. Bui. 233, pp. 77, figs. 65).—
The author has undertaken the publication of bulletins dealing with insects which

affect different classes of farm and garden crops, and this is the second bulletin of the

series. The insects considered in the bulletin are grouped under the plants affected.

All of the common garden crops are treated, with notes on their most important

insect enemies, the life histories of these pests, and means of combating them. Direc-

tions are also given for the preparation of various insecticides. The bulletin is pro-

vided with an index.

Observations and short notes on the chief insect enemies of garden crops,

I. Vasilev ( Trudui Byuro Ent, [St. Petersb.], 6 (1905), Xo. 4, pp. 55, pis. 7, figs. 17)

.

—
The insects discussed in this report are classified according to their systematic posi-

tion. Biological and economic notes are given on Zeuzera pyrina, gypsy moth, brown-

tail moth, Hibernia defoliaria, codling moth, apple curculio, Epicometis hirla, fruit-

tree bark-beetle, apple-tree aphis, woolly aphis, oyster-shell bark-louse, etc.

A monograph of insect injuries to Indian corn, II, S. A. Forbes (Rpt. State

Ent, III, 23 (1905), pp. XXXIII -\- 273, pis. 8, figs. 234).—The first part of the

author's monograph of corn insects (E. S. R., 8, p. 501) treated of insects injurious

to the planted seed and to the roots.

The present part contains an account of insects which attack various parts of the

corn plant above ground. The author and his assistants have devoted much time

and energy to the study of all insects found on corn and particularly to the elabora-

tion of suitable remedies for these pests. In the present part of the monograph on
corn insects a large number of species are discussed and are classified for convenience

into the more important, less important, and unimportant species. The detailed

discussion of different species is preceded by an account of the adaptation and reac-

tion of corn to its insect visitors, general effect of insect injuries, peculiar features of

injury to different parts of the plant, and similar subjects.

The insects discussed by the author are too numerous for individual mention in

this abstract. They include various species of cutworms, yellow bear caterpillars,

webworms, June beetles, flea beetles, oyster beetles, leaf hoppers, grasshoppers, as

well as ants, flies, spanworms, snout beetles, plant bugs, plant lice, red spiders, etc.

A particularly valuable part of the monograph from the standpoint of the practical

fanner is a key for the identification of all species concerned and based on the kind

of injury which the different insects cause. This key occupies pages 225-233 and
should enable the farmer to identify at once the insect pest with which he has to

deal. An elaborate bibliography of literature relating to corn insects is appended to

the report (pp. 234-273).

Root maggots and how to control them, F. H. Chittenden (U. S. Dept. Agr.,

Bur. Ent. Circ. 63, 2. ed., pp. 7 , figs. 5).—The seed-corn maggot (Pegomyia fusciceps)

attacks corn, beans, and many other vegetables. There are apparently several gen-

erations annually.

Whatever insecticide treatments are chosen they should be applied before the eggs

are laid. A mixture of sand and kerosene may be placed at the base of plants for

the purpose of keeping the flies from depositing their eggs. The carbolic emulsion
may be used for the same purpose, made according to the formula calling for 1 lb. of

soap boiled in 1 gal. of water and \ gal. of crude carbolic acid diluted before use with
35 to 50 parts of water. Mineral fertilizers are of some value as deterrents, and good
results have also been obtained from the tedious method of hand picking.

The cabbage maggot is most injurious in the northern tier of States and in Canada.
It may also be controlled by the use of carbolic acid emulsion, hand picking, fall

plowing, clean cultivation, the use of gas lime, carbon bisulphid, or tarred-paper
cards placed about the plants. The imported onion maggot (Pegomyia cepetorum)
attacks the bulbs of the onion, causing subsequent decay. The insect is briefly
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described. The remedies already mentioned Cor other root maggots may be applied

in controlling this species.

Injurious bugs and cicadas on cotton, T. K I m.<. \ r/. Mitt. Zool. Mus. Berlin, '

[1905), No. /,/>/< 23-114, pis. /). A. considerable number of species of these insects

are discussed from the standpoint of their distribution, biology, and systematic posi-

tion in the order of insects. Particular attention is given to Wbicen dahli, Tectocoris

lunula cyanipes, Dysdercus sidse, />. dngulatus, Ik superstUU . D. cardinalis, D. sutu-

nil us, p. andrea , etc. The habits and life history of each species are briefly described

and detailed notesare given on the distribution of the species. A bibliography of

the subject is appended to the article.

The boll weevil and cotton crop of Texas, E. I >. Sanderson
I Austin: Dept.

A i/r., 1905, pp. £8, pis. ? ).—The author reviews previous estimates which have been

made since L894 of the amounl of damage done by the boll weevil.

Statistics were collected on the cotton acreage of Texas from 1899 to 1904 and on
tlic variations in the acreage and in the yields which may be attributed to the work
of the boll weevil. In connection with tins discussion map- are presented showing

the distribution of the weevil. It is believed that since its introduction into Texas

the boll weevil has destroyed 2,000,000 bales of cotton with an estimated value of

one I mi ulrcd million dollars. The weevil is seldom extremely injurious in the south-

ern part of Texas if stubble cotton is not allowed to remain over winter. Apparently

the weevil does not promise to become very dangerous in the western cotton counties.

The remedy for the boll weevil, \Y. Newell | Crop Pest Com. La. Cure. 3, pp. 20,

figs. 5).—Maps are given showing the gradual advance of the boll weevil into Louisi-

ana with reference to the effects of cold rainy winters upon the pest. It is believed,

however, that the boll weevil will be able to winter successfully in the cotton regions

of Louisiana. The cultural method is considered the only emcienl remedy for con-

trolling the boll weevil. This consists in early planting, the use ol varieties which

mature quickly, the application of fertilizers, thorough cultivation, and destruction

of cotton plants in the fall as well as other material in which the beetle- may
hibernate.

The control of the codling- moth and apple scab, C. L. Maim. .ut and \Y. A.

Obton ( U. S. Dept. Agr., Farmers' Bui. 247, pp. SI, figs. 9).—The codling moth and

apple scab are considered the chief insect enemy and fungus disease of the apple.

They may be controlled by the application of a combined insecticide and fungicide

and are, therefore, treated together in this bulletin.

Notesare given on the habits and life history of the codling moth and upon the

biology of the apple-scab fungus. Directions are given for banding tree- to catch

codling-moth larva- and for the preparation of Paris green and other arsemcals as

well as of Bordeaux mixture. It is recommended that in controlling these two pests

the first application be made jusl alter the leaf buds have unfolded, the second jnst

after the petals fall, and the third and fourth at intervals of about 1"> days. The
first application need not contain Paris green, but the other three should be made
with a combination of Paris green and Bordeaux mixture.

Practical suggestions for codling1 moth control in the Pajaro Valley, W.
11. Volck (California Sta. Cvrc. 14, pp. tl,fig.l).— In the Pajaro Valley considerable

difficulty has been experienced in fighting the codling moth on accounl ol the un-

usual prevalence of dews, which dissolve away the insecticides sprayed upon the

trees.

Paris green was found to cause considerable injury to the trees, even alter it had

previously been washed bo as to remove the soluble arsenic! In order to prevent

the action of the dew upon Paris green it was coated with heavy oils and other

waterproof materials. These coatings, however, were ultimately destroyed. Lead

arsenate was found to possess a high weather-resisting property and is, therefore,
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suited for this work. Considerable difference was noticed in the killing power

of different samples of lead arsenate and in their action upon the foliage. Thorough

spraying is needed in order to cover all parts which may be attacked by the codling

moth.

Since the broods seem to overlap one another without leaving any interval between

them, it is considered necessary to spray at short intervals from April until October.

The author suggests 9 applications during the season on April 10 and 30, May 17,

June 17, July 10, August 1 and 21, September 12, and the first week of October.

These applications may be expected to yield a crop of apples from 95 to 98 per cent

free from codling moth, at a total cost of about 32 cts. per tree.

The gypsy moth in New Hampshire, E. D. Sanderson (New Hampshire Sta.

Jlnl. 121, pp. 81-104, figs. 11).—The history of this moth in Massachusetts is briefly

i mt lined and notes are given for the purpose of comparing the life history of the gypsy

moth and brown-tail moth. In 1904 an examination of the southeast coast of New
Hampshire showed that the gypsy moth was present in small numbers in all of the

towns from the Massachusetts line to Portsmouth. A map is given showing the

present distribution of the gypsy moth in New Hampshire. The life history, habits,

food plants, natural enemies, and methods of combating this pest are described.

The brown-tail moth in New Hampshire, E. D. Sanderson (New Hampshire

Sta. Bui. 122, pp. 105-132, figs. 20).—This moth was first recognized in Massachusetts

in L890 but did not attract attention until 1897. It has spread with great rapidity,

and in 1899 was first found in New Hampshire in the town of Seabrook. At present

it is distributed over all of the southeastern part of the State. The life history,

habits, and practical methods of combating this pest are described. Notes are also

given on its natural enemies and on the injury caused by the nettling hairs of the

caterpillar.

The gypsy moth and the brown-tail moth, W. E. Britton
(
Connecticut State

Sta. Bui. 153, j>j>. 11, figs. 8).—The gypsy moth has been found at Stonington, Con-

necticut, and an attempt is being made to eradicate it. A brief account is presented

of the habits and life history of the gypsy moth and brown-tail moth with practical

methods of controlling these pests.

Some experiences with insecticides for the San Jose scale, C. O. Houghton

(Delaware Sta. Bid. 74, pp. 16).—A considerable variety of proprietary remedies were

used as well as kerosene emulsion and lime-sulphur-salt washes. The applications

were made for the most part in the spring but in ordinary instances in the fall.

Peach trees were sprayed with a mixture containing 15 lbs. each of lime, sulphur,

and salt per 45 gal. of water boiled by steam for i hour. Various other formulas for

the lime-sulphur-salt wash were tested, both for boiling by steam and for self-boiling

caustic washes. Trees sprayed in the fall when examined during the next spring

showed no living scales in the case of those which had been treated with the boiled

wash and only a few of those treated with the unboiled wash. Both forms of the

wash had largely been washed off the trees by February 13, little difference being

observed in the adhesive power of the boiled and unboiled washes.

The chief advantage of using oil sprays is that these materials spread more rapidly

over the trees but they have the disadvantage that it is not readily apparent whether

all parts of the tree have been covered or not. The lime-sulphur washes gave satis-

[actory results in all cases and the author, therefore, recommends their use as well as

that of kerosene emulsion.

The San Jose scale, W. Newell (Crop Pest Com. La. Circ. 4, pp. 42, figs. 15).—
The introduction and spread of the San Jose scale in Louisiana is attributed to the

fact that no quarantine system against fruit-tree pests has been in operation in the

State until recently.

The San Jose scale is described in its various stages and historical notes are given

on the distribution of the pest and upon its food plants. An account is also presented
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of tin* development and life history of the San Jose* scale and of the means bj \\ hich

it i- distributed. Evidence was obtained in one case thai the San Jose* Bcale may be

Bpread by means of wagons and farm implements. In applying artificial methdds

for controlling San Jose* scale the chief reliance of the fruit grower should be placed

in lime-sulphur-sall \\ ash.

The formula for this insecticide recommended by the author calls for I'l lbs. lime,

is lbs. sulphur, and 50 gal. water. This mixture should be boiled for 35 minutes or

more. Where boiling is inconvenient the use of caustic BOda may be depended upon

to produce a mixture nearly a> good as the boiled lime-sulphur wash. Applications

should be made in Louisiana in the winter. Brief notes are given on insecticide

apparatus and on summer treatment, where it appears to be necessarj

.

Spraying- for the San Jose scale, J. S. Houseb ( Ohio Sta. Bui. 169, pp. /

pis. 6). — A large number of formulas ^•t«
- used for boiled lime-sulphur-sall washes

in which the ai mt of lime varied from 15 to 31 lbs., the amount of sulphur from

71 to I6jj lbs., the amount of salt from 15 to Hi lbs. per 50 gal. of water for winter

applications, while for summer use lime-sulphur washes were used in which both

the lime and sulphur varied from I to ID lbs. per 50 gal. of water. Spring treatment

was also given, using self-boiled washes containing from L5 to 32 lbs. of lime, 8 to in'

lbs. of sulphur, and l to L2 lbs. of lye or caustic soda per 50 gal. of water.

Of the hi different formulas used for boiled lime-sulphur-salt washes all of those

which contain 15 ll»s. or more of lime and sulphur per 50 iral. of water gave satisfac-

tory results in all cases. Salt seems to add nothing to the persistency of the wash

nor to it- effectiveness, and the same was found to he true of copper sulphate and a

large excess of lime. Copper sulphate added t<> the mixture had apparently no addi-

tional fungicidal effect. The addition of glue was of no value in making the wash

adhere longer.

Con-Sol was tested in the treatment of San .lose scale, hut appeared to he of novalue.
The use of kerosene limoid did not give satisfactory results. Scalecide is easily

applied and appears not to be irritating to the skin. Better results were obtained

from this than from any of the other proprietary insecticides.

The author prefers the use of the lime-sulphur mixture containing at least 15 lhs.

per 50 gal. of water. This insecticide can not he applied to trees while they are in

foliage. The prevalenceof leaf curl in orchards is greatly checked by the use of lime-

sulphur washes. The preferred formula is 15 to 20 lhs. lime and 15 lhs. sulphur in

50 gal. of water boiled for 45 minutes and applied in the spring or fall. The most

satisfactory method of boiling is found in the u-e of steam.

San Jose' scale, A. B. Cordley (Oregon Sla. Ilul. 88, pp. 1~>, ph. :>).—The lime-

sulphur-salt wash is considered the best spray for cleaningup trees, in addition to

its power of holding the San Jose* scale in check when applied once annually. The
attention of orchardists is called to the fact that the wash can not he used as a sub-

stitute for Bordeaux mixture when the trees are in leaf, hut should he applied as a

winter treatment only.

Notes are given on the f 1 plants, appearance, development, and distribution of

the San Jose* scale. The formula preferred in ( regon for the lime-sulphur-salt wash

is 1-1-1-3, and it is recommended that the mixture be boiled for at least 1 hour. The
natural enemies of San Jose* scale can not he depended upon in < Iregon for controll-

ing the pest. A number of experiments were carried on with lime-sulphur-salt in

various forms, some containing caustic soda and copper sulphate. The scales were

not completely eradicated in any case, hut since the spraying was done on badly

infested trees, the effect of the liine-sulphur-salt wash was considered satisfactory.

Acariosis of grapes, II. Faes ( <'hr<>n. Agr. I''/'"/, 18 ! 1905), Ac. 16, pp. 879-400,

/>/. t,fig8. 0).—The nature of the disease referred t<» under these names has often

been misunderstood. The diseases are due to attacks of l'h>/i<»j>tns vitis, a mite which
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inhabits the scales about the leaf buds and later causes a brown and sickly appear-

ance in The leaf.

In combating this disease the author has had good results from the use of a mix-

ture <•< >ntaining 2 per cent of soap and 1 per cent of a strong decoction of tobacco. In

other experiments a 3 per cent solution of potassium permanganate and a 4 per cent

solution of lysol or a mixture of soap and carbolic acid proved effective. It is recom-

mended, however, that in a case of serious infestation the badly diseased vines be

removed and destroyed and the others thoroughly treated.

Strawberry crown girdler, Edith M. Patch (Maine Sta. Bui. 123, pp. 205-230,

pis. 4).—Complaints were made in a number of instances of large numbers of Otio-

rhynchus ovatus in houses, where they became a general nuisance. The insect appeared

to be migrating or seeking a place for hibernation. They occurred in large numbers

during the last part of June and the first part of July.

The larvae of this insect were found feeding on the roots of Poa serolina, but in great-

est numbers on strawberries. In one locality 200 larvaa and pupae were dug up in 3

sq. ft. of infested strawberry bed. The beetles also feed on apples, cauliflower, red

clovers, lawn grass, elm leaves, cotton-wood leaves, and various other plants. Little

hope can be entertained of controlling them by the use of arsenate of lead and other

arsenicals, and it is too difficult to apply the insecticides so as to destroy any large

number « >i them. Camphor gum and sulphur were tried as repellents in keeping the

beetles out of houses, but without success.

Notes are also given on a number of insects observed during the year, especially

tussock moth, red-humped caterpillars, stalk borer, cherry tortrix, rose chafer, car-

pet beetle, wireworms, brown-tail moth, and nematode worms.

Caterpillars on oaks, C. W. Woodworth (California Sta. Circ. IS, pp. 4).—The
live oaks in the vicinity of California Bay are seriously attacked by caterpillars, par-

ticularly Phryganidia californica and tent caterpillars belonging to the genus Alalaco-

soma. Phryganidia californica occurs only in California and istheonly representative

of its family in America. It lays its eggs on the underside of the leaves of live oaks.

This pest may be combated by spraying with Paris green at the rate of 1 lb. per 2

gal. of water. The time for spraying is when the moths are seen in large numbers
about the trees, for the reason that the eggs hatch soon afterwards. In the case of tall

trees ladders will be necessary in order to apply the spray to the topmost branches.

About 6 species of the genus Malacosoma, commonly known as tent caterpillars,

attack the live oak, but also feed on other trees. They can best be controlled by
destruction in the spring while they are still in their nests.

Dust and liquid spraying, C. P. Close (Delaware Sta. Bui. 72, pp. 23).—The
advantages of dust spraying are that the necessary apparatus is quite simple and
inexpensive, the bulk of prepared material is small, and the material is more agree-

able to handle than when in a wet form. The chief disadvantages are the impossi-

bility of using the material during high wind or in the middle of the day.

Various methods are given for preparing and mixing dust sprays. The author
tried a mixture containing lime, pulverized copper sulphite, Paris green, and sulphur.

The best time for using dust insecticides is early in the morning of quiet days. The
dust spray adheres to foliage almost as well as liquid sprays. A detailed account
was given of the results obtained from the use of dust sprays, particularly in the
treatment of apple trees for codling moth. The effectiveness of dust and liquid

sprays for this purpose appeared to be nearly equal, the variation in the number of

wormy apples being too small to indicate any decided advantage in favor of either

method.

The author recommends the use of a liquid spraying outfit on level land where
water is readily available. If, however, water is scarce and the ground on which
the orchard is planted very uneven it may be a simpler and less expensive matter to

spray by means of the dust method.
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The K.-L. emulsions and spraying", (
'. P. Close i Delaware Sta. But. 73, pp.

The term "mixtures" for these insecticides is considered inappropriate and is

abandoned in favor of "emulsions." K.-L. emulsions were used quite extensively

during i In- pasl season with varj iir_r results, from Buccess to a complete failure.

The author examined into the cause of these failures and believes thai they were

due largely to an incomplete preparation of the insecticide and careless spraying.

It is recommended thai the mixture should in all cases be made by violent churning

and splashing l>y means <>i' a hoc or dasher. The mixture can qoI be made in large

lots by pumping or stirring. When nol properly prepared, K.-L. emulsions are

ineffective and to some extent dangerous. In some cases the grade of limoid used

was not quite up to tin- standard. It is claimed thai trees well Bprayed during the

previous fall remain quite free from San Jose* scale during June and July, after which

the insect begins to multiply. Two applications yearly are recommended for the

K.-L. emulsions, viz, in October <>r November, and again in late spring. In order

to increase the effectiveness of K.-L. emulsions tests were made of the combination

of various substances.

A ,u
r

I combination was found by using sulphid of lime with the K.-L. emulsions.

This gives a lime-sulphur combination \\ ith the addition of kerosene The author

reports good results from the use of K.-L. emulsions in strengths varying from \'2\

to 30 per cent on peach, cherry, pear, and apple trees. Directions are also given for

the combination of Bordeaux mixture with K.-L. emulsions, and also forthe addi-

tion of Paris green to this mixture. It was found that K.-L. emulsion was a safe

and effective insecticide for dipping nursery stock. For use in the spring the author

recommends a 30 per cent strength on peach trees and :;"> per cent solution on other

t rees.

Insects and insecticides ( Sacramento: State Hort. Com., 1905, pp. 23, figs.

The importance of careful and intelligent spraying is urged upon fruit growers.

Some of the more important fruit pests are described and recommendations made
regarding the best remedies for combating these insects. The more important pests

mentioned in this pamphlet include San Jose" scale, woolly aphis, prune aphis, Mack
peach aphis, hop louse, canker worms, tussock moth, grasshoppers, peach-tree borer,

peach moth, codling moth, etc.

Annual report of the royal sericultural station, Padua i Ann. R. Staz. Bacol.

Padova,33
I 7906), pp. 119).—Thework ofthe station, during the year L905, is reviewed

by the director, E. Verson (pp. 5-11).

[n addition to a number of routine and practical matters the station studied the

regeneration of the appendages of the silkworm larvae, variations in the coloration

of cocoons in Lepidoptera, disinfection with corrosive sublimate and other antiseptics

in the case of flaccidity of silkworms, external markings indicating sex in silkworms,

physiological coloration of cocoons, and other subjects. A study of the weighl of

silkworm cocoons as related to sex was carried on by E. Verson (pp. 19-25). This

problem lias been studied for a number of years at the sericultural station, and the

conclusion is reached that the results thus far obtained indicate the impossibility of

depending upon any external marks in silkworm cocoons for determining the Bex.

E. Quajat reports on the prolonged estivation of silkworm eggs pp.26 65 . These

experiments were carried on with a number of races of silkworms, and in respect to

the influence of heat the different races react quite differently. The green Japanese
race was found to he less resistant than the yellow .Japanese race or various hj brid

races or the native yellow race. On the whole, it is concluded that a temperature of

15 to 17° C. is most suitable for the preservation of silkworm eggs in the Bummer.
The same author presents an account of artificial parthenogenesis in silkworm eur '_rs

(pp. 77-92). In these experiments the author studied the influence of oxygen, high

temperature, sulphuric acid, hydrochloric acid, carbonic acid, and electricity upon
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silkworm eggs. E. Verson presents the results of a conference on a disease known

as calcification of silkworms (pp. 66-76).

Notes are also given by E. Bisson on the influence of external conditions upon the

physical properties of silk cocoons (pp. 93-101) . As usual in the reports of the seri-

cultural station, a bibliography is presented of literature relating to sericulture

published during the year of the report.

FOODS—HUMAN NUTRITION.

The history of bread from prehistoric to modern times, J. Ashton (London:

The Religious Tract Society, 1904, pf>- 185, pi. 1, figs. 30).—It has been the purpose of

the author to trace the history of bread making from prehistoric times to the pres-

ent. Some of the subjects discussed are prehistoric bread, cereal grains in E^ypt

and Assyria, bread in Palestine and classic lands, eastern lands, Europe, and America,

early English bread, milling, and bread making.

The varieties of bread {Pure Products, 2 (1906), No. 1, pp. 13-20).—A summary
of data on the characteristics of graham bread, aerated bread, and other varieties.

Comparative values of different grades of wheat of crops of 1903 and
1904, R. Harcourt (Jour. Amer. ('hem. Soc, 28 (1906), No. 1, pp. 66-73).—The
analytical data reported, in the author's opinion, indicate "that the milling, chem-

ical, and baking tests fail to bring out any very wide difference in the products of

the individual lots of wheat studied. In yield of flour and in color of the bread the

products of the lower grades are inferior, but in strength, as shown by the chemical

analysis, and in yield of bread there appears to be little or no difference."

Estimating- the fineness of fiour,, N. Wender (Ztschr. Untersuch. Nahr. u.

Genussmtl., 10 (1905), No. 12, pp. 747-756).—A summary of data regarding various

methods of judging of the fineness and quality of flour led to the conclusion that no

very satisfactory means of judging such factors are available.

The author reports a number of experiments in which wheat flour and rye flour of

different degrees of fineness were treated with hydrogen peroxid. The amount of

oxygen liberated in a given time increased with the degree of fineness. The deter-

mination of this factor, which he calls the oxygen value, is of great promise, though

the method is not perfected.

The facing- of rice, C. H. Cribb and P. A. E. Richards (Analyst, 31 (1906),

No. 359, pp. 40-45).—The examination of a large number of samples of rice showed
that the amount of ash in the polished samples, ranging from 0.52 to 2.22 per cent,

was much greater than in the dull samples where it ranged from 0.29 to 0.57 per

cent. The extra ash, it was found, could be removed by agitating the rice with

water 2 or 3 times and apparently consisted of magnesia and silica. Talc, French
chalk, or some similar substance was probably used in polishing rice and was respon-

sible for its added mineral matter, though the authors point out that the exact

method of polishing is a trade secret.

"The proportion of foreign matter present in some of the samples is quite sufficient

to constitute a fraud, inappreciable, perhaps, by the individual purchaser, but ample
to give to one unscrupulous vendor an unfair advantage over his more honest rivals.

... As the alleged adulterant is more expensive than the rice itself, there could be
no possible temptation to the manufacturer to adopt the process for the purpose of

fraud, and in addition to this, it might also be urged that the foreign matter generally

is, and always might be, largely removed during cooking. We understand this is

the custom of native cooks in India, by whom the rice is always soaked and washed
before use. AVhatever may be the opinion in regard to the legal aspect of the ques-

tion, it is somewhat startling to reflect that an article of diet of such common and
widespread use, hitherto accepted as one of the purest forms of vegetable food, should
so frequently contain a substance of a foreign nature."



FOODS HUMAN NUTRITION. 997

Bananine (Colonizer, 11 (1906), No. 121, p. 8, Jigs. ?). -Data are given regarding

tin- composition and characteristics of bananine, a floor prepared chiefly from

Jamaica bananas. It is stated that palatable bread can be made from this product.

Floating- manna grass i Glyceria fluitansi, an almost forgotten native
cereal, C. Hartwicb and <i. HAkanson (Ztschr. bntersuch. Nahr. it. Genussmtl., 10

(1905), No. 8, />/>. 478 178, fig. /).—The floating manna-grass seed, according to the
authors' analysis, contains 13.54 per cenl water, 9.69 percent protein, 0.43 per cent

felt, 75.06 per cent starch and Bugar, 0.2] per cenl crude fiber, and 0.61 per cenl ash.

This grain is sometimes used as food. [\\ is also found in the United States.]

The losses in weight when fish flesh is dried, V. Petebs
I
Arch. Hyg.,54 i 1905 |,

No. -\ /v. 101-106). —The losses which fish sustain when dried were studied, and
found to vary considerably with different species a in I with different specimens of the

same species, the average loss being 30.18 per cent, or, according to the author, less

than the average values for differenl kind- of meat. The loss is chiefly due to water,

though in Some cases the dried material contained a little less ether extract than the

fresh. The food value of dried fish as compared with dried meat is briefly discussed

from the standpoint of east' of utilization.

The composition of unripe and canned peas, II . Frerichs and (i. Rodenberg
( Arch. Pharm., .'}>'

( 1905), No. 9, pp. 675-683).—A number of samples of young and
older green peas and canned green peas were analyzed, special attention being paid

to the kind and amount of sugar present.

The proximate constituents of green peas did not vary much with the degree of

ripeness. On the other hand, the aire, irrespective of size, had a marked effect on

the sugar content, the young peas containing from 16.05 to 28.37 per cent sugar, peas

of medium size L0.33 to 17.60 per cent, and ripe peas 4.97 to 13.61 per cent. Similar

differences were noted in the canned peas. As regards the character of the sugar

present in young peas, tests showed that maltose, mannit, and inosit were absent and
that the sugar present was cane sugar. The presence of added sugar in canned peas

is spoken of.

Jams, marmalades, and jellies, A. McGill (Lab. Inland Rev. Dept. [Canada']

Bui. 104j pp. 10).—Of 98 samples of jams, marmalades, and jellies collected in the

Dominion of Canada, 66 per cent were found to contain glucose, 15 per cent preser-

vatives, and 30 per cent dyes.

Olive oil, A.. McGill (Lab. Inland Rev. Dept. [Canada'] Bui. ill, pp. 12).—of 108

samples of salad oils collected in the Dominion of Canada 66 were genuine olive oil,

L' were doubt ful, 24 were cotton-seed oil sold as salad oil, and 16 were cotton-seed oil

sold as olive oil.

'•( lertain highly refined grades of cotton-seed oil may be regarded as valuable foods,

and as these take the place of olive oil in the making of salads it is perhaps not

unnatural that they should be termed salad oils. It is, however, much to be

regretted that such brands of cotton-seed oil are not sold under some characteristic

name, such as cotton-seed salad oil, thus making their fraudulent sale impossible.

When a salad oil is asked for the sale of cotton-seed oil properly refined can not be

called adulteration, but when the article offered is plainly named as olive oil the

substitution of COtton-seed oil in whole or in part is, of course, a case of adulteration."

A honey substitute, (i. Kkiss (.1/'/,. K. Gsndhtsamt., .'.' (1905), pp. 666-668).—

A

honey substitute for which the name "Fruktin" was proposed was found to consist

Of cane sugar, with a small amount of tartaric acid and caramel.

New honey surrogates, A. Beythien (Ztschr. Untersuch. Nahr. u. Genussmtl.,

10 (1905), No. 1-', pp. 14-16).—The composition of commercial honey surrogates is

reported. One product consisted wholly or largely of cane sugar, and the other of

cane sugar and starch sirup.
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Highly colored confectionery, T. Macfaklane {Lab. Inland Rev. Dept. [Canada]

Bui. 112, pp. 11)-—An examination was made of 111 samples of highly colored con-

fectionery. One sample was found to contain arsenic, but the quantity was so very

minute that it would be, in the author's opinion, completely harmless. None of the

other samples contained lead or arsenic. The report furnishes data regarding the

character of the coloring matters found and the cost of the confectionery.

Concerning- spices. I, Pepper and cinnamon, H. Luhrig and E. Thamm
(Ztschr. Untersuch. Ndhr. u. GenussmtL, 11 {1906), No. 3, pp. 129-134).—Analyses of a

large number of samples of pepper showed that with one exception the sand-free

ash ranged from 4.67 to 5.28 per cent, and the alkali value of total ash from 9.7 to

11.3 per cent. The importance of these and other similar factors in determining the

purity of pepper is discussed. In the case of cinnamon, the analytical data reported

indicate that such factors are not equally satisfactory for judging of quality.

Ground pepper, A. McGill (Lab. Inland Rev. Dept. [Canada] Bid. 106, pp. 20).—
< )f 2i»0 samples of ground pepper examined 116 were found to be adulterated and 3

were doubtful. "The very high ash found for some samples of black pepper leads

to the inference that the outer husks, separated in the preparation of the berries for

grinding as white pepper, have been added to black pepper. It is difficult other-

wise to account for such high ash as 10 to 15 per cent found in at least 12 samples

analyzed."

Peppers, T. Macfaklane (Lab. Inland Rev. Dept. [Canada] Bui. 103, pp. 9).—The

data reported show that 47.7 per cent of the 86 samples of black and white pepper

examined were adulterated and 40.7 per cent were genuine, while the remainder

were doubtful.

Tincture of ginger, A. McGill (Lab. Inland Rev. Dept. [Canada] Bui. 110,

pp. 14).—In this investigation 108 samples of alcoholic preparations of ginger were

examined, 70 per cent of these being so-called extract of ginger and the remainder

ginger tinctures and essences. Of the samples of tincture of ginger 74.2 per cent

were considered genuine.

Vinegar, A. McGill (Lab. Inland Rev. Dept. [Canada] Bui. 108, pp. 15).—The

mean acetic acid content of 242 samples of vinegar examined was 5.66 per cent,

though the range was considerable. In the author's opinion, samples containing

less than 3 per cent of acetic acid were objectionable as being too weak, while those

that contained more than 8 per cent were fortified by the addition of acetic acid and

therefore factitious. The question of possible metallic impurities wras also studied

and it was found that 12 of the samples examined contained traces of lead and 2

traces of zinc.

Cream of tartar, A. McGill (Lab. Inland Rev. Dept. [Canada] Bui. 109, pp. 14)-—
The author reports data regarding the examination of 180 samples of cream of tartar.

Of these 73 per cent were genuine, 19 per cent adulterated, and 8 per cent doubtful.

German food book (Deutsches Nahrungsmittelbuch. Heidelberg: Carl Winter,

1905, pp. VIII -\- 245, Jigs. 6).—This volume, which was prepared by the German
Association of Food Manufacturers and Dealers, contains explanatory definitions

of the principal foods, condiments, and commercial products; a summary of German
legislation of interest to manufacturers; and related data.

The value of fruit and vegetables in the diet, M. Rubner (Hyg. Rundschau,

15 (1905), Nos. 16, pp. 817-828; 17, pp. 865-872).—The author has summarized and
discussed data regarding the composition and food value of fruits and vegetables,

the importance of their ash constituents, the hygiene of handling and storing these

food products, and related questions.

Distinctive features of animal and vegetable dietaries, L. B. Mendel (
Amer.

Med., 10 (1905), No. 20, pp. 818-820).—The comparative value of animal and vege-

table diets is discussed on the basis of recent investigations in physiology and phys-

iological chemistry.
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The author points oul thai some of the more recenl and popular vegetarian foods

imitate meal foodsquite closely in flavorand thai this is a matter of importance from a

physiological standpoint. "An instinctive craving for the normal stimulant- to

digestion is thereby satisfied. A bland diel is distinctly unphysiologic, and the

explanation of this fad is no longer to !>« Boughl by empiric methods alone."

Many persons believe thai a diet of vegetable mods with milk and eggs is espe-

cially valuable since it furnishes a minimum of purin bodies. The author considers

it probable thai the success attending the adoption of purin-free dietaries is attribut-

able as much to the abstemiousness which they induce as to the absence of the

Bo-called uric acid precursors and is of the opinion thai no one would maintain that

the actual nutrient- of cereals, fruits, or nuts are of themselves more nutritious than

t nose derived from animal sources.

"Vegetarianism undoubtedly lias its place in ameliorating various functional dis-

orders, withoul laying claim to any mysterious properties. . . . [n the field of die-

tetic therapy, radical changes of diel frequently suppl} essential factors, or eliminate

deleterious ones in mOSl Welcome and unSUS] -ected ways. I'.ut t he e\d u.-i \ e -\ stem

bas in
i adequate justification."

Climate and health in hot countries, <h M. Giles | London: John Bale, Sonsdc

Danielsson, Ltd., 1904, pt. l,pp. ^ -v 184, pis. 2, figs. 16).—This is a popular treatise

on personal hygiene in the hotter parts of the globe and related questions, useful

information gained by personal experience being summarized. There are chapters

on domestic architecture, clothing, water, food, insect pests as a means of transmit-

ting disease, etc.

Greal stress is laid upon the importance of a clean milk supply and the necessity

of caring for cattle and handling milk in a sanitary way.

Boiling water for drinking, for culinary, and for toilet purposes i< recommended
as the most satisfactory way of preventing the transmission of disease by this chan-

nel. Thorough cooking of foods for purposes of sterilization is recommended, and
the need of protection from Hies and other insects and from dust is insisted upon.

The second part of the volume, which is devoted to tropical climatology, etc., is

reviewed under another heading (p. 939).

The provisioning- of the modern army in the field, II. (i. Sharpe Kansas

City, Mo.: Franklin Hudson Pub. Co.', 1905, pp. 116, pis. /#).—The organization and
operation of the commissary department, transportation problems with reference to

food supplies, utilization of local resources, and other questions concerning the pro-

visioning of armies in active service are discussed, the author's object being to give

an idea of the difficulties which attend the provisioning of troops in the field with

the hope that measures may be devised for improvement-. The volume contains a

bibliography.

Field cookery, M. Ringelmann {Jour. Agr. Prat, n. ser., 10(1905), No.50, pp.

755-758, figs. 6).— Differenl devices for use in field eookety are described with special

reference to their use in providing food for large bodies of laborers, etc. Some data

are also summarized regarding the efficiency of different kinds of fuel.

Self-cooker, (i. II. Mrumv [Mo. Consular and Tradi Ttpts.
[ U. &'.], 1905, No.

pp. .'};. ?48). Data are quoted regarding the value of a self-cooker and the efforts

which are being made in Germany to introduce such devices into workingmen's
homes.

The digestibility of evaporated cream, T. Mojonnieb Med. News [Phila.], 87

{1905), pp. 87"i 884).—When treated with artificial gastric juice the author found

that protein of evaporated cream digested a little more rapidly than that of raw,

pasteurized, or boiled milk. From digestion experiments with a child and a man it

appeared that the child digested evaporated cream a little more thoroughly than the

adult. Evaporated cream, the author concludes, like other forms of pure milk, is an

51 nst)—No. 10—06 6
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economical article of diet since its nutrients are practically all available for the needs

of the body.

The influence of diet on growth and nutrition, 0. Watson and A. Hunter

(Jour. Physiol, 33 (1905), Nos. 4~5, Proc. Physiol. Soc.,'l905, p. XIII; 34 {1905), 1-2,

pp. 111-132, figs. 2, dgms. 16).—The authors studied the influence of different diets

on the growth and general nutrition of animals (rats). The diets comprised bread

and skim milk, porridge made with skim milk, rice, raw horse meat, and raw beef.

In the author's opinion, a meat diet had an injurious effect, as was evident from

the mortality in early life of the second generation of meat-fed subjects. "In the

case of animals deprived of their ovaries the minimum amount of proteid require-

ment is less than in normal females. The permanent stunting of growth [was] asso-

ciated with the use of a faulty diet in the growing period." Unfavorable results

were obtained on the porridge diet with young subjects. Attention is directed to the

similarity in chemical composition of the porridge and bread and milk diets.

Experiments on the protein and mineral metabolism in man, (t. vox Wendt

(Skand. Arch. Physiol., 17 (1905), No. 3-5, pp. 211-289, figs. 4)-—In the experiments

reported the metabolism of protein, sulphur, phosphorus, calcium, magnesium, potas-

sium, sodium, chlorin, and iron was studied, and the influence of different sorts of

fond on the excretion of mineral constituents and other topics are discussed.

Some of the author's conclusions follow: Sulphur formed by the cleavage of pro-

tein is excreted more rapidly than nitrogen and therefore offers a better means of

judging of the progress of protein cleavage. The calculated amount of phosphorus

required daily per kilogram of body weight is about 0.01 gin., the calcium 0.008

gm., and the amount of magnesium 0.001 gm.

Replacing- protein by gelatin in metabolism experiments, M. Kaiffmanx

(Arch. Physiol. [Pfliiger~\, 109 (1905), No. 9-10, pp. 440-465).—According to experi-

ments made with a dog and with man, gelatin may replace protein in the diet if it

is supplemented by suitable materials for building up the protein molecule. In a

test of this character in which the author was the subject 93 per cent of the protein

nitrogen was replaced by gelatin nitrogen, 4 per cent by tyrosin nitrogen, 2 per cent

by cystin nitrogen, and 1 per cent by tryptophan nitrogen.

Experiments on the effect of tea upon stomach, secretion, T. Sasaki (Ber-

lin. Klin. Wchnschr., 42 (1905), No. 49, p. 1517; abs. in Zentbl. Physiol, 19 (1905), No.

24, p. 919).—It appeared from the experiments that tea hindered slightly the quan-

tity of gastric juice and its acidity.

A new nitrogenous constituent of normal human urine, P. Hari (Ztschr.

Physiol. Chem., 46 (1905), No. 1-2, pp. 1-8).—The author has isolated a constituent

(or rather its compounds) of urine, which he believes is different from urobilin,

oxyprotein acid, and other known constituents.

Recent advances in physiology and biochemistry, edited by L. Hill (New

York: Longmans, Green, & Co.; London: Edward Arnold, 1906, pp. NIIJr740, figs.

33).—This volume contains a number of papers by B. Moore, J. J. R. Macleod,

L. Hill, M. S. Pembrey, and A. P. Beddard, summarizing the recent advance which

has been made along a number of lines of research.

Such subjects are included as uric acid metabolism, hemolysins and immunity, the

metabolism of fat and treatment of obesity, the influence of temperature and relative

dryness of the atmosphere, of work, diet, baths, clothing, etc., on metabolism, the

action of the digestive ferments, catalysts and chemical excitants, the colloidal struc-

ture of living matter and the influence of electrolytes in solution, the formation and
absorption of lymph, the urinary excretion, etc. Each article contains a bibliography.

As the preface states, this book is designed "to set before the student of medicine

the progress made in those branches of physiological study which have an imme-
diate bearing on pathology and therapeutics, and to thereby give him an insight into

the methods of research, and a training in the processes of deduction, which can not

be gained from the bare and unstimulating outline of the text-book."
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The destruction of foods and feeding- stuffs by micro-organisms. VI,
The decomposition of vegetable feeding stuffs when air is excluded, .1 . Konig,

A. Spieckermann, and II. Kuttenkeuler (Zischr Untersuch. Nahr. u. Genussmtl., il

(1906), No. 4, /'/• 177 ?05). Bacteriological and chemical Btudies are reported in

continuation of earlier work
I
E. S. R., 17, p. 687), as well as experiments in which

goats and sheep were fed spoiled cotton-seed meal and cocoanul meal for a long time.

In general, the health of the animals was nol injured.

The spontaneous combustion of hay, I". W.J. BoEKHOi rand .1. J. < >. de Via ion

(Cerdbl. Bakl. [etc.], ?. Abt., 15 (1905), No. V 18, pp. l utinuing earner

work i E. S. R., 16, p. L004), from which the conclusion was drawn thai the spontane-

ous combustion of hay was due to chemical processes and nol to micro-organisms,

the ant 1 Kirs have studied the products formed when hay becomes heated with a view-

to learning which constitutents are directly concerned in the process. According to

the results so far obtained it is nitrogen-free extracl which undergoes decomposition,

and the bodies which are responsible for this cleavage, thai is, for tin- spontaneous

combustion of hay. are neither soluble in water nor in l' per cent sodium hydroxid

solution.

Micro-photographs of th.3 chaff of Gramineae of importance in the exami-
nation of foods and feeding stuffs, II. Neubauee i Landw. Jahrb., 34 i 1905 I, No.

6, pp. 973-984, pis. 5)

.

—The material aescribed and illustrated is arranged with a

view to facilitating inspection work.

Phosphate of lime in the feeding of farm animals, L. Grandeau I Ann. Sri.

Agron., .'. ser., 10
l 1905), II, No. 1, pp. 1-19).—It is pointed oul that phosphate of

lime is an important addition to the ration of farm animals whenever the amount

naturallysupplied by feeding stuffs is insufficient, and investigations which have to do
with this subject are summarized.

The energy value of red clover hay and corn meal, II. P. Armsby and .1. A.

Pries
I
Landw. Jahrb., 34 (1905), No. 6, pp. 861-923, pis. ?).—An account of investi-

gations noted from another publication (E. S. Ii., 17, p. 579 .

Concerning the amount of saliva secreted and its relation to the physical

characteristics of the feed, A. Schednert and G. Ii.i.im. {'/.mill. Physiol., 19

(1905), No. 23, pp. 853-856).—The experiments reported were performed with 2

healthy horses. The esophagus had been operated upon in such a way that the

f 1 could be collected after it was swallowed.

It was found that 500 gm. of oats required for chewing and swallow ing 960 gm. of

saliva, and a like quantity of hay 2,500 gm.; a mixture of 300 gm. of oats and LOO

gm. of chopped straw, 1, ostium, of saliva; and 800 gm. of maize, 570 gm of saliva.

In earlier investigations it was found that 485 gm. of fresh grass required 335 gm.

for insalivation. The recorded data .-how. in the authors' opinion, that physical

characteristic.- (dryness and roughness) determine the amount of saliva secreted

when food is chewed and swallowed, and that chemical composition .Iocs nol influ-

ence it.

The adaptation of the salivary secretion to diet, C. 11. Neilson and < >. P.

Terry (Amer. Jour. Physiol., l~> (1906), No. 4, pp. 406-411).—In experiments with

dogs il was found thai the salivary glands and their secretions adapted themselves to

the diet, sugar being found much more quickly in the case of bread-fed dogs than

those fed meat.

" The saliva is more active than the gland extract, and the latter responds to the

diet like the glands themselves. It is a well-known fact that extracts of glands in

genera] are less active than the secretions. It may be that the -land contain- a

proferment. This may account for the latent period being longer in the gland extract

than in the saliva itself, as the proferment must first be changed into the active
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ferment. It is conceivable that this adaptation occurs in the human being if a proper

diet is given—namely, that on a starchy diet the amylolytic power of the saliva is

increased. This is being investigated, and the result will be reported later."

Studies on the digestion of herbivorous animals, P. Bergman (Skand. Arch.

Physiol. 18 (1906), No. 1-2, pp. 119-162).—The literature of the subject is reviewed

at length and experiments with intestinal ferments of Herbivora are reported, espe-

cially those of the cecum, as well as studies of the effects of ferments occurring in

plants on natural and artificial digestion.

Rabbits were used for the natural digestion experiments. In some of the tests the

hay or straw used was cooked to destroy the enzyms normally present. Such treat-

ment diminished the digestibility of protein and nitrogen-free extract, but increased

the digestibility of pentosans and crude fiber.

According to the author, proteolytic and sugar-forming enzyms are present in

uncooked hay and straw, which are very powerful. The diminished digestibility of

protein of heated hay was attributed in part to the effect of heat on the protein and

in part to the destruction of the proteolytic enzyms. The diminished digestibility of

the nitrogen-free extract was attributed to the destruction of cytases. That amylolytic

enzyms were not responsible is shown by the fact that in all the experiments starch

was thoroughly digested.

The dig-estive processes in horses when maize is fed, A. Scheunert and W.
Grimmer (Ztschr. Physiol. Chem., 47 (1906), No. 1, pp. 88-125).—At the end of a

fasting period horses were fed a ration of 1,500 gm. maize and killed at periods vary-

ing from 30 minutes to 9 hours after the food was taken, the work as a whole being

similar to earlier investigations by H. Goldschmidt «, in which horses were fed oats.

From a study of the stomach and intestines and their contents deductions were

drawn regarding the digestibility of maize, some of which follow: The movement of

food through the digestive tract varied greatly with different animals. The stomach

contents, aside from the portion near the fundus membrane, had at first an alkaline

reaction but soon became acid. Whatever the reaction, lactic acid fermentation

could be detected in the intestines, as well as gaseous fermentations, some of the gases

produced being inflammable.

Considering the digestion and resorption of carbohydrates in the stomach and

intestines as a whole it appeared that in the first 2 hours 20 to 30 per cent of the

amount consumed was digested and about 20 per cent resorbed. In the eighth to the

ninth hour about 50 per cent was digested and r.sorbed. The digestion of maize

protein in the stomach is very rapid and at first proceeds much like that of oat pro-

tein, though later it surpasses it. After 5 or 6 hours about 50 per cent of the protein

of both oats and corn in the stomach was digested. The rate of digestion in the

stomach and intestines and other questions are considered.

The rational feeding- of farm animals by syndicates, Kohler (IS amelioration

rationnelle du betail, par les syndicats oV elevage. Paris: Librairie Agricole de la Maison

Rustique, 1906, pp. 146; noted in Bui. Soc. Nat. Ayr. France, 66 (1906), No. 1, p. 119).—

A general treatise on cattle feeding on a large scale.

Production and feeding- of cattle, horses, asses, and mules, P. Diffloth

(
Production et alimentation du betail, cheval, ane, mulet. Paris: J. B. Bailliere & Sons,

1904, pp. XVI+ 504, figs. 140).—This volume, which is one of the series entitled

Encyclopedic Agricole, is a general treatise on the breeding, feeding, care, and man-
agement of cattle, horses, asses, and mules.

Sheep, goats, and pigs, P. Diffloth (Mouton, chevre, pore. Paris: J. B. Bail-

Here & Sons, 1905, pp. VIII + 418, figs. 90).—The general characteristics of sheep,

goats, and pigs, breeds, feeding, care, management, and related questions are taken
up in this volume, which is one of the series entitled Encyclopedic Agricole.

« Ztschr. Physiol. Chem., 10 (1886), p. 361; 11 (1887), p. 286.
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Cattle feeding: experiment, \V. Bum i:
I
Edinb. and East of Scot. Col. Agr. Bui.

8, pp. 55-^7).—Using 3 Lota of 8 2-year-old Irish rattle, the relative merits of decor-

ticated, Egyptian, and Bombay cotton-seed cake were studied. In the 20 weeks
covered by the tesl the average daily gain per head on the decorticated cotton-seed

cake ration was L.93 lbs., and on both the Egyptian and the Bombay cake rations

2.07 lbs.

According to the author, " Bombay cotton-cake has turn. -I ou1 more effective per

unit than Egyptian cotton-cake. . . . Bombay cotton-cake lias been Found a cheap,

Bafe, and suitable f I for starting the winter feeding of 2-year-old bullocks which

are receiving a liberal ration of turnips. About 6 lbs. per head per day, however,
is probably about the maximum quantity if is advisable to use. When the feed of

concentrated food rises above this quantity the Bombay cotton-cake should be sup-

plemented by a food containing more oil, e. g., linseed cake."

Feeding broken or crushed bones to cattle, I >. Him heon
I Agr. Jour. ' <>y„

<;,„,</ Hope, 28(1906), No. 2, />/>. 210 .'/.'). —It isacommon practice with many farm-

ers in South Africa to give their cattle broken bones (which are readilj eaten) to

supply the body with phosphates.

Experiments were undertaken to learn the comparative digestibility of small pieces

of hone and hone meal. Two lbs. of roughly crushed hone 0.17to0.5 in. in size

were introduced into the ftomach of a fasting ox through an opening in the rumen.
These hones were excreted apparently unchanged by the action of the digestive

juices. When crushed dried bone about the size of coarse oatmeal was fed to a steer

at the rate of a pound a day for 7 days it was apparently completely digested, none
of the bone being found in the excreta. The hone and the oats which were fed

at the same time were dyed with methylene blue. Many of the oats were recovered

in the feces still colored.

Measure of the mechanical work performed by Limousin cattle, Ringel-
manx

|
Compt. Rend. Acad. Sci. [Paris'], 141 {1905), No. 16, pp. 628-681 I. -According

to the measurements reported, a pair of Limousin cattle 4.j year- old. weighing 1,380

kg. with the yolk, furnished mechanical work equivalent to L90 kilogram meters of

available work per second, from which the conclusion is drawn that this race of

cattle makes excellent draft animals.

Tests of the strength of oxen, M. Ringelm wn
| Bui. Soc. Nat. Agr. France, 65

(1905), No. 8; abs.inEev. Gen. Agron., 15 (1906), No. /, pp. 29 82).—The method
rests on the assumption that the " mean sustained effort which can be furnished in

steady work " is a constant proportion of the maximum effort that the animal can

put forth. A similar definite relation is assumed between the maximum speed with-

out a load and the mean sustained speed when doing work. These relations have
been experimentally shown to be approximately 25 per cent and 30 per cent,

respectively—that is to say, the actual rate of work is represented by .25 X .30=.075

of the product of maximum pull and maximum speed. When both of these elements

are considered it may happen that owing to favorable build an animal showing
rather light draft exhibits greater power than a heavier and slower animal.

Twenty-nine yoke of oxen were tested, the strongest pair developing a mean rate

of work of 190 kilogram meters per second, or 2.5 horsepower. It is found necessary to

have the oxen driven by a familiar hand, as they do HO< do their best \<>r strangers.

A special harness was used which reduces the maximum pressure on the animal, as

otherwise the effort put forth would he limited at the point where the pressure

becomes painful.

Theoretical and practical calf feeding-, M. E£asquin (ISalimentation theorique

et pratiqu* du veau. Renaix, Belgium: ./. Leherte-Courtin
t
1905, pp. 98, figs. 2).—The

general functions of nutrition are discussed and information summarized OH the value

of a large number of materials as supplements to skim milk in calf feeding, including

among others meat- meal, potato starch, flaxseed (alone and with corn meal and with
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different kinds of starch), bread, ground grain, eggs, meat powder, calf feeds, sugar,

dried blood, and hay tea.

.Much of the w>rk summarized was carried on under the author's supervision.

The different feeding stuffs are not compared, but the investigations as a whole war-

rant the deduction that milk fat may be profitably replaced by other feeding stuffs

in calf feeding. One of the topics discussed at some length is the importance of

phosphate of lime (ground bone) in the rations of young animals.

Steam-cooked milk for calves, Bugge (Ztschr. Fleischu. Milchhyg., 16 (1906),

No. 7, pp. 228-230).—In connection with a consideration of the feeding of sterilized

milk to calves to prevent the spread of tuberculosis, tests were reported of the amount
< »f water which the passage of the steam through it added to the milk in a given time.

It required 50 minutes to raise the temperature of 150 liters of milk from 10 to 85° C.

The increase in volume was in round numbers 23 liters.

Pig- feeding experiments with, dried sugar-beet chips and dried potato pulp,

Klein (Milchw. Zentbl., 1 (1905), Xo. 12, pp. 529-537).—The feeding experiments

reported showed, in the author's opinion, that as good results were obtained when
dried potato pulp was added to a barley and skim milk ration as when barley and skim

milk were fed alone. Less satisfactory results were obtained with the dried sugar-

beet chips. An examination of the fat of the pigs showed no marked differences

which could be attributed to the different feeding stuffs tested.

Twenty years' experiments on the feeding- of work horses, L. Grandeau
and A. Ai.eka.v (Ann. Sci. Agron., 2. ser., 10 (1905), II, Xos. 1, pp. 138-160; 2, pp.

161-225, figs. 4).—The investigations which the authors have carried on for 20 years

with work horses are summarized and a number of deductions drawn regarding the

variation in price of feeding stuffs, digestibility, and food value of different rations, the

economy of substituting various feeding stuffs and mixtures for oats, and related

questions. The investigations referred to have been noted (E. S. R., 16, p. 587)

Barley for horses, P. Van Bieryliet (Rev. Gen. Agron., 14 (1905), Xo. 10-11, pp.

458-461).—A summary of data showing the decided value of barley for horses.

Poultry raising, C. Voitellier (Aviculture. Paris: J. I'>. BaUliere & Sons, 1905,

pp. XII+ 484, figs. 158).—A general treatise on poultry raising in which the principal

characteristics of various breeds of chickens, ducks, geese, turkeys, guinea hens, and
pigeons are described, and questions of feeding, breeding, housing, and management
are discussed.

Poultry houses and fixtures (Quincy, III.: Eel. Poultry Jour. Pub. Co., 1906, 6.

ed., pp. 95, figs. 174) •—A number of papers by different authors are including in this

publication, which takes up the construction of poultry houses, sheds, fixtures, coops,

yards, and similar questions.

Races of domestic poultry, E. Brown (London: Edward Arnold, 1906, pp.
XII -f 234, pi- 1, figs. 89).—In this discussion of the races of domestic poultry of dif-

ferent countries, it has been the author's intention to consider the qualities which
bear upon profitable poultry raising rather than external characteristics. The
attempt has been made to trace the origin, history, and distribution of domestic
poultry and to show the evolution of breeds and their classification. Special atten-

tion is paid to judging poultry and to the relation between external characteristics

and internal qualities with reference to poultry breeding.

Poultry division, D. D. Hyde (Xew Zeal. Ikpt. Agr. Ann. Ept, 13 (1905), pp. 1A.I-

151, figs. 9).—Statistics of the egg trade and poultry industry are given, as well as

descriptions of egg cases and trap nests. The work of the poultry-breeding stations

and other topics connected with the work of the poultry division are also briefly

spoken of.

The year's work in poultry, D. F. Laurie (Jour. Dept. Agr. So. Aust., 9 (1906),
No. 6, j>p. 391-396).—Data are given regarding commercial poultry breeding, laying
competitions, poultry societies, diseases and pests, and related questions. In the
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author's opinion the last year has been a very successful one for the local poultry

industry.

How frequently does the setting- hen turn her eggs? II. V. Prince (Cornell

Countryman, 3
I 1906), No. 6, p. lS9,fig. 1).— From observatione made with a Dumber

of hens it was found thai in every instance the eggs were moved every day and did

not remain in t he same pari of the nest for more than •"» days. "The thorough man-

ner in which the hen turns tin* eggs may well furnish OS a clue t" the -t natural

and proper treatment of tin- eggs when under the artificial condition- of the

incubator."

DAIRY FARMING DAIRYING.

Dairy investigations in the northeast of England, I >. A. <in< BTBI8T and ( !. B.

Jones
I
Trans. Highland and Agr. Soc. Scot., 5. ser., 18 I 1906), pp. 68 '.

i I. Studii a of

variations in the com posit ion of milk and their probable causes have been in progress

for a number of years, some of the results of which having already been reported

l S. It., 15, p. 906).

The experiments in 1904-6 Bhowed mat when cows were milked at 6 a. m. and 6

j». m., the morning milk contained on an average I per cent of fa1 and tin- evening

milk .'!.<'» per cent, but when the cow- woe milked at 6 a. m. and 4 p. m., the per-

centages were respectively 3.6 and 4.3. The average daily yield of milk was some-

what greater when the intervals between milkings woe equal. Some creaming tests

are also reported.

Milk investigations at Garforth, 1905, (
'. Crowtheb (Trans. Highland <m<l

Agr. Soc. Scot., '>. ser., IS' {1900), pp. 1W-14-).— Feeding grain to cows on pasture was

studied experimentally with 2 lots of 5 animals each, in periods lasting from July 18

to October 9. Commencing with a daily ration of 2 lbs. of undecorticated cotton-

seed cake and - lbs. of decorticated cake, the amount of the latter was increased

to 4 lhs. and later to 6 lbs. Dnder the conditions of the experiment the smaller

ration proved insufficienl for maximum production and the most liberal feeding was

far from economical.

Milk records, J. Speik (Trans. Highland <t,i<l Agr. Soc. Scot, 5. ser., is
\ 1906 ./•/>.

/.;; 280). Tests woe made of 815 COWS belonging to 30 herds. Two milk-record

societies were represented. The tests of IS herds were made every L'l days during 1

year and of the remaining herds every It days for .".1 weeks.

Calculated t<> a basis of milk containing 3 percent of fat, the average production

of cows tested Eor the entire year was 875 gal. The average production of io per

cent of the best cows of these herds was 1, 170 gal. of ''> per cent milk, and of 10 per

cent of the poorest cows, 677 gal. Ten per cent of the best cows in the remaining

herds produced, on an average in :\\ week-. 826 gal. of ,", per cent milk, and 10 pel-

cent of the pooresl cows. 526 gal. Tables are also given showing the milk produc-

tion according to the age of the cows.

Influence of asparagin on milk production, T. Pfeiffeb (Abs. in Centbl. Agr.

CIkiii., .!'> (1906), No. J, pp. 48-61).—In experiments with goats, the substitution of

asparagin for a pari of the proteids in the ration produced a marked decrease in tin-

fat content of the milk without materially lowering the yield, and was unfavorable

to the growth of the animals.

Feeding- dairy cows, (
'. I>. Smith (Michigan Sta. />'"/. .''•',, /'/>• 86-109).—This is

essentially an abridged form of bulletin 149 of the station (E.S. R., '•'. p. 1081).

Is the passage of food fat into milk demonstrable by the Winternitz
method of feeding iodized fat? S. (iOGrriDSE (Ztschr. Biol., 4") (1906), \<>. .',,

/>/>. 476-486).—This is a critical review of the literature of this subject with a bibli-

ography. The method, as broughl forth by K. Winternitz, consists in feeding the

animal iodized fat and examining the milk for the presence of iodin. The author's
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opinion is unfavorable to this method as a means of demonstrating the direct trans-

formation of food fat into milk fat.

On the Baudouin reaction in human milk fat, Engel (Ztschr. Angew. Chem.,

19 (1906), No. 7, pp. 283-286).—A positive Baudouin reaction was regularly obtained

1 to lh hours after feeding sesame oil. This period was followed by a second period,

in which the reaction was negative, and this by a third period, in which a positive

reaction was again obtained. When the feeding of sesame oil was continued for 7

days the reaction was positive for all three periods.

Purity of Raleigh's milk supply, F. L. Stevens (Raleigh, N. C: Bd. Aldermen,

May, 1905, pp.7).—Forty samples of milk collected in Raleigh, N, C, from February 4

to April 29 were examined, the results showing no sample containing less than 34,000

bacteria per cubic centimeter. Only 9 samples contained less than 100,000 and 17

contained more than 1,000,000. The fat content in no instance fell below 3 per cent.

The relation of dirt in milk to bacterial content is illustrated by the following figures:

Milk containing 5.2 mg. of dirt per liter showed the presence of 3,338,775 bacteria

per cubic centimeter; milk containing 20.7 mg., 7,079,829 bacteria, and milk con-

taining 36.8 mg., 12,897,600 bacteria.

Milk treated with hydrogen peroxid, P. Adam (Rec. Med. Vit, 83 (1906),

No. 5, pp. 169-173).—The author endeavored to determine whether milk free from

hydrogen peroxid was previously treated with this substance. Storch's reagent con-

sisting of paraphenylenediamin, and Schardinger's reagent consisting of methylene

blue and an aldehyde were tested for this purpose.

The following conclusions were reached: Raw fresh milk not previously treated

with hydrogen peroxid is colored red by the addition of guaiac and hydrogen per-

oxid, and blue by paraphenylenediamin. The methylene blue is decolorized by the

presence of an aldehyde. The same milk, when spoiled, no longer gives the first twTo

reactions but still decolorizes Schardinger's reagent. Raw milk containing hydro-

gen peroxid gives the color reaction with guaiac alone or with paraphenylenediamin

alone and does not change the color of Schardinger's reagent. Raw milk previously

treated with hydrogen peroxid but no longer containing this substance gives, upon

again adding hydrogen peroxid, the same reactions as pure milk with guaiac and

paraphenylenediamin, but unless putrefied does not decolorize methylene blue.

Boiled milk shows none of the preceding reactions.

Action of formalin and hydrogen peroxid on milk, P. Bandini (Riv. Ig. e

Sanit. Pub. [Rome'], 16 (1906), p. 23; abs. in Biochem. Centbl, 5 (1906), No. 3, p.

144).—According to the author, formalin interferes with the action of rennet on
milk, the change produced being increased by the length of time formalin acts and
by the amount added. On the contrary, milk treated with hydrogen peroxid shows
a normal reaction with rennet.

Neither formalin nor hydrogen peroxid exerts a marked influence on the soluble

ferments in milk. Formalin, even in small quantities, interferes with the proteo-

lytic ferments such as pepsin and pancreatin and in large quantities affects to a

marked extent the chemical and physical properties of the precipitated casein.

Hydrogen peroxid does not have this effect. The addition of formalin in the pro-

portion of 1:5,000 to 1:10,000 preserved milk from 6 to 12 days. The addition of

hydrogen peroxid in the proportion of 1:100 to 3: 100 preserved milk from 1 to 6 days.

Methods of preserving milk, P. Vieth (Fuhling's Landw. Ztg.,55 (1906), No. 4,

pp. 113-120).—The author discusses the importance of preventing contamination as a
means of improving the keeping qualities of milk and the preservation of milk by
means of cold, pasteurization and sterilization, chemical preservatives, and other
means.

On the preservation of milk with hydrogen peroxid, Eichholz (Milchw.

Zentbl, 1 (1905), No. 11, pp. 500, 501).—This is a criticism of the work of Baumann
previously noted (E. S. R., 17, p. 74).
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Preservation of milk before skimming-, L. Marcas and C. Huyge {Bill. Agr.

[Brussels], 21{1905), No. 6, pp. 1111-1116 . Practical methods of straining, cooling,

etc., are mentioned and their value illustrated by experimental data.

Action of the ultra-violet rays on milk, \. < . u:m i; and A. Ilnx in /.*, v. Gen.

Lait, 5 ( 1906), No. //, pp. ?52, US.; Milchw. ZentbL, /
\ 1906), No. S, pp. 119, 120).—

Attempts to sterilize milk by means of the ultra- \ iolel rays were unsuccessful. The
authors, however, considered it possible, by more intense rays than those used and
longer exposure, to sterilize milk in this way, although the method would no1

apparently be capable of practical application.

The significance of streptococci in milk, P. G. Heinemann {Jour. Infect. Dis-

eases, 3 I 1906), No. .', pp. 17S-182,pls. 3).—This is the full reporl of investigations of

which an abstract has already been uoted I . B. R., L7, p. BOO , The three plates

Bhow the growth of Streptococcus pyogenes and S.lacticus from two sources on scrum

broth, lactose broth, and litmus milk.

Streptococci and leucocytes in milk, W. G. >w \<,i; {Jour. Hyg. [Cambridge],

6 ( 1906), No. 2, pp. 123-138).—The methods employed are described. In the count-

ing of leucocytes the author makes use of the Thoma-Zeiss blood-counting apparatus

in much the same manner as previously described by Doane
I
E. S. R., 17. p. 181 l.

One cc. of milk is diluted with aboul 20 cc. of Toisson's fluid and centrifuged for 10

minutes at 1,800 revolutions per minute. The cream is then broken up with a glass

rod and the mixture is again centrifuged for a second period of 10 minutes after

which the fluid is aspirated off to the I
<•<•. mark. Alter thoroughly mixing the

remaining 1 i-c a sufficient quantity is placed in the Thoma-Zeiss apparatus and the

preparation examined in the same way as in the enumeration of blood corpuscles.

When the counting is done by flelds, the author estimates the number of leucocytes

per cu. mm. of milk by the formula - '' - -
x

, in which y equals the average number

of leucocytes per field, and d the number of squares of the blood counter u hich jusl

spans the diameter of the field. The methods of counting leucocytes in dried and
stained preparations used by Stokes and others were found very unsatisfactory.

Samples of milk from individual cows and also of mixed milk were examined.
The results showed that streptococci were very frequently present. In the milk of

individual cows streptococci were present in 4l\ per cent of the samples when 1 <•<•.

of milk was used in the examination, and invariably present in the mixed milk. In

all they were present in 45 out of 68 samples examined, or tit; percent. As all of

the cows were apparently healthy, the results are considered as showing clearly that

streptococci as a class are very prevalent in pure milk. The study of the streptococci

isolated showed 12 types, the characters of which are given.

Leucocytes were present in every sample, ranging in numbers from .".."> to 1,380 per

cu. mm. in samples from individual cows and from 21 to 1,980 in mixed milk. Con-

trary to conclusions reached hy Mergey ( K. S. I;., pi, p. 699), the author's results

show- no connection between the numbers of pus cells and streptococci. The author
states that he can not differentiate between a leucocyte and a pus cell, and that he is

not prepared at present to lay down an arbitrary standard as to w hat number of leu-

cocytes in milk per cu. mm. is to he designated pus.

Bacillus cm/;, considered as a definite indicator of contamination, was found in 1

7.">

pei- cent of the samples of milk from individual cows, in .".<; per cent of the samples

of mixed milk examined within :'. hours from the time of milking, and in 94 per cut
of mixed and market samples not examined promptly.

The leucocyte test of milk, R. Trommsdorff (Munchen. Med. Wchnschr., 63

(190'i), No. 1 .'. ]>/>. 541-649).— In estimating the leucocyte content. 5 cc. of milk was

centrifuged and the sediment measured in a graduated sedimentation tube.

In the majority of cases the leucocyte content determined in this way varied from

mere traces to 0.4 cc. per liter. In some instances, however, the sediment amounted
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to 2.5 per cent or more. Physical examinations of the udder and the leucocyte test

were made with a large number of cows, the results being considered very favorable

to the latter method. The author considers the leucocyte test practical and suggests

as a result of his investigations that mixed milk containing more than one volume

per million of sediment should be considered as indicating mastitis, and that a higher

leucocyte content than 2 volumes per million should be considered as establishing

with certainty the presence of disease in the udder. The streptococci which were

always present in large numbers when the leucocyte content was high were found, in

many cases, to be pathogenic to mice. The prevention of the sale of such milk is,

therefore, considered very desirable.

The milk of cows affected with mastitis was found to possess an unusually high

bactericidal power which was considered as probably related to the high leucocyte

(.intent. The more detailed results of these investigations which were conducted in

conjunction with Dr. Rullmann will be published later.

The Tromsdorff leucocyte test for milk, W. Rullmann (Milch Ztg., 35 (1906),

No. 14, pp. 157, 158).—Attention is called to this test which consists in centrifuging

a small quantity of milk and determining the amount of the sediment. The results

so far obtained are considered very favorable to the method.

Sodium chlorid in milk, C. Porcher (Rev. Gin. Lait, 5 (1906), Xos. 8, pp.

173-178; 9, pp. 193-198).—The author concludes, from the results of his studies,

that sodium chlorid is one of the most variable elements in milk, and that its

presence in greater or less amounts does not depend directly upon food, but upon

purely physical processes—the regulation of the osmotic equilibrium. He would,

therefore, separate sodium chlorid from the other mineral constituents of milk, the

presence of which is probably more or less directly related to the chemical function

of the glandular tissue. It is noted that a maximum of sugar in milk is associated

with a minimum of salts, especially sodium chlorid and vice versa.

Comparative study of milk tests, C. Huyge (Bui. Agr. [Brussels], 21 (1905),

No. 6, pp. 1096-1110).—Of six methods of determining fat the Gerber method was

given the preference as the result of a number of comparative tests. Considerable

attention was paid to the estimation of cream separated spontaneously or by means
of the centrifuge. While the results are not strictly accurate, the creamometer is

considered very valuable for farm tests.

Contribution to the knowledg-e of the distribution of lactic ferments out-

side the milk, C. Barthel (Rev. Gen. Lait, 5 (1906), Xos. 10, pp. 223-233; 11, pp.
246-251; 12, pp. 265-272).—The literature of this subject is briefly reviewed and
extended observations are reported.

According to the author's results, Bacterium lactis acidi is found on all species of

plants growing on cultivated lands. On the contrary, it is not found on plants distant

from cultivated fields, or, if found, is in a very weakened condition. The same state-

ment applies to the presence of this organism in the soil. B. coli commune and B.

lactis aerog< rn s, especially the first, are found on all living plants whether coming from
cultivated fields or from the forest. They are also found everywhere in the soil. B.

lactis acidi is found, naturally, everywhere in the stable, in the air, in the water, and
different feeding stuffs, and in the manure. It is thus very natural that the milk
becomes infected as soon as it is drawn. The most rigorous precautions are, there-

fore, necessary in order to lessen the amount of contamination during milking.
A municipal milk service for London, L. Parkes (Pub. Health [London], 18

(1906), Xo. 7, pp. 439-441).—After raising objections to present systems of municipal
milk depots, such as the want of effective supervision over the production of the milk,
the necessity of pasteurization and sterilization when the milk reaches the city, and
the added cost making the business unprofitable, the author makes suggestions con-
cerning a municipal milk service for London.
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Cleansing- of milk vessels: Relative value of washing- powders, A. II.

Stewart (Amer. Med., // [1906), No. 7, pp.
'

', 1 ?44)> A.n investigation was made of

tin- methods employed in <-leansin;_r I >< »t

1

1«~ an. I cans used for milk.

Several methods were found in use, < 1 1 rinsing out cans or bottles \\ itli cold water,

which, while almost necessary to remove the remaining milk, is considered as leav-

ing the can almost a- dirt} as before; I
2 washing bottles an. I cans w ith a band brush

and a solution of one of the various washing powders, the method most often used

by the small dealer, which was frequently found to he done carelessly and without

hot water, or a washing-powder solution strong enough to he satisfactory; (3) wash-

ing with machines with a revolving brush and solution "i' washing powder and rins-

ing in water, the results of which method were considered unsatisfactory from a

bacteriological standpoint; (4) throwing a jet of live steam into inverted cans, which

method frequently serves to ii\ the dirt already in the can ami does not destroy the

bacteria; (5) washing by means of large machines constructed to throw powerful

streams of hot washing-powder solution- into the bottles, and followed by boiling

water, which method, the author says, was investigated thoroughly and found mosl

satisfactory; and (6) washing with soap and water and sterilizing in a steam box or

autoclave, which i- a fairly good method, hut applicable only when a comparatively

small uumber of bottles are to he cleaned daily.

The fifth method mentioned i- considered capable of cleansing 95 per cent of the

bottles perfectly. The author states that 500 bottles have been watched going

through this kind of machine without finding one that had not been thoroughly

cleansed. "This is probably the only rapid practical method of sterilizing and

cleansing milk vessels."

Several washing powders were compared as regards t heir ability to destroy bacteria

and cleanse milk vessels. The germ-destroying power was found to he slight.

Sodium carbonate and powders containing a large proportion of this material were

found to cleanse mosl thoroughly and most rapidly. Powders composed of alkali

and a fat cleansed well, hut less rapidly.

The author considers the establishment at each milk-receiving depot in Philadel-

phia of a can washing and cleansing building, where all cans must he sterilized before

being sent hack to the farms, as the only remedy for the deplorable condition exist-

ing in that city. The advantages of such a scheme are enumerated.

The examination of pasteurized milk, I\ Buttenberg (Ztschr. Uhtersuch. Nahr.

u. Genussmtl, 11 {1906), No. 7, pp. 877-S85, jig. I).—Tests were made of the follow-

ing methods used fordetecting pasteurized milk: il ) The guaiac reaction, (2) Schar-

^iinger's reaction with methylene blue ami formaldehyde,
|

.) the reaction of Neisser

and Wechsberg depending upon the reduction of methylene blue by bacteria,
l

1 1 the

bacterial content, and (5J the incubation of the sample according to the method of

Bonnema E. S. R., 16, p. 1123). The data obtained in the application of these

methods to samples pasteurized by the author and to commercial samples are reported

in tabular form. The different method- maybe readily employed under practical

conditions and, when taken together, furnish much more reliable data for judging a

Bampie than the results obtained by any one method alone.

The pasteurization of cream and the use of pure cultures in butter making,
.1. AlHthaud-Bebthet, A. Perkier, and L. Duponti Rev. Gin. Lait, '< {1906), Nos. 10,

/>/>. .'/: .'.'.'; tl, pp. .'/'/ .'/'-). -The results of a study of butter making in the region

of Isigny, France, are reported along with experiments in which pasteurization and

pure cultures were employed with satisfactory result-. The authors recommend
past en i ization at 65° (

'. for 5 minutes and the use of suitable cultures.

Protest against slandering American butter, (i. L. .McKay
| Hoard? 8 Dairy-

man, SI I 1906 ), No. l :, i'. SS6 |. The author contends thai only a very small amount
of American butter contains an abnormally high percentage of water.
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Red-spotted butter, H. Stadlinger and J. Poda (Milchw. ZentbL, 2 (1906), Xo.

3, pp. 97-115).—The morphological and cultural characters of an organism isolated

from red butter and designated Bacterium butyri rubri are reported. The organism is

considered as belonging to the Bacillus prodigiosus group, though distinct from that

species. The pigment produced by the organism was identified as prodigiosin. The

most probable source of infection was through water.

On the importance of strictly anaerobic putrefactive bacteria in cheese

ripening-, A. Rodella (Cenlbl. Bali, \_etc.~\, 2. AM., 16 (1906), Xo. 1-3, pp. 52-56, pis.

2).—In continuation of previous investigations (E. S. R., 16, p. 196) the author

reports cultural and biochemical studies of putrefactive anaerobes capable of produc-

ing in milk cultures, caproic, valeric, and butyric acids from casein. Anaerobic pro-

pionic acid ferments will be considered in the next communication, and the impor-

tance of putrefactive bacteria in cheese making in a later article, while a more detailed

discussion in the f\>rm of a monograph on putrefaction is announced.

The influence of the fat content of milk on Emmenthal cheese, 0. Jensex

(Rev. Gin. Lait, 5 (1906), Xo. 12, pp. 272-277).—As a result of experiments in mak-

ing Emmenthal cheese with milk containing different percentages of fat, the author

concludes that when properly made the quality of Emmenthal cheese is improved

with an increase in the fat content of the milk up to at least 4 per cent, and that this

is due not only to the increase of the most valuable constituent in the cheese, but

because the increased amount of fat favors the ripening of the cheese.

The influence of cooking- on Emmenthal cheese, O. Jensen (Rev. Gen. Lait, 5

(1906), Xo. 13, pp. 299-303; Landic. Jahrb. Schweiz, 20 (1906), Xo. 2, pp. 154-156).—
Temperatures varying from 48 to 60° with corresponding periods of stirring decreas-

ing from 120 to 25 minutes were studied in the manufacture of Emmenthal cheese.

The results indicate that great care should be taken to avoid using too low a tem-

perature, for a limit is soon reached when the action of heat can not be equalized by

a longer period of stirring. A lower temperature than 55° was not found satisfac-

tory. Analyses of the cheese at the age of 4 months are reported. The use of cul-

tures of Bacterium acidi propionici gave marked results at all temperatures employed,

even at 60°.

Roquefort cheese, E. Marre (Le Roquefort. Rodez: Carrere, 1905; rev. in Rev.

Gen. Lait, 5 (1906), Xo. 11, p. 260).—This monograph deals with the production of

milk by sheep, manufacture of Roquefort cheese, and commerce in this cheese.

VETERINARY MEDICINE.

Comparative anatomy of the domesticated animals, A. Chauveau, trans,

by G. Fleming (Xew York: D. Appleton & Co., 1905, enl. ed., pp. XXXVI + 1084,

jigs. 585).—This edition is a revision and enlargement by S. Arloing of the author's

original text-book, translated and edited, with notes by the translator. The material

in the volume is arranged according to the usual scheme of descriptive anatomy and
constitutes a valuable guide to the study of comparative anatomy in our farm animals.

Comparative pathology of the blood, P. Meier (Ztschr. Tiermed., 10 (1906),

Xo. 1-2, pp. 1-81, pi. 1)

.

—The cell content of normal blood in various animals, par-

ticularly in the horse, is discussed in considerable detail for the purpose of securing

data upon which to base conclusions obtained from the study of the leucocytes and
red blood corpuscles in cases of disease.

The author compared the conditions found in man and animals in various diseases,

including contagious coryza, croup, angina, pleuro-pneumonia, tetanus, malignant
edema, ringworm, hydremia, etc. In general the morphological relations in regard

to the leucocytes agree closely in man and animals. This agreement is especially

close between man and the horse, and it is, therefore, believed possible to apply con-

clusions derived from a study of horse blood to similar conditions in man. There
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appears to he an antagonism between the neutrophilous and eosinophilous cells, so

that a rapid multiplication of the former reduces tin- number of the latter. The
results obtained in a study of pernicious anemia, contagious coryza, angina, and
various animal diseases are discussed in detail in connection with a bibliography of

the subject.

Tumors and tumor-like lesions in the esophagus and surrounding- tissue,

A. W. Morkebehg I \faanedskr. Dyrlseger, 17 {1906 . Vb.7 8,pp.209 ?41,pls.2,fig.l).

In a classification of tumors found in tin- region of the esophagus in cattle the vast

majority are actinomycomata. Fibromata, melanomata, and tuberculous lesions

occur less frequently. Detailed notes are given on the anatomy of these tumors,

their location, and the means of making a differential diagnosis.

The animal parasites of man, M. Brai s, trans, by Pai line Falcke
| London:

John Bale, Sons& Danielsson, Ltd., 1906, S. ed.,pp. XIX $58, figs. ?90). The original

revised text has l»een considerably enlarged, corrected, and edited by L. W. Sambon
and V. V.Theobald. As broughl up to date in its presenl form, it includes an

account of the life history, anatomical features, and parasitic habits of all animal

parasites known to infest man. These parasites are arranged according to their

usual zoological position under the heads protozoa, Mat worms, nematodes, aeantho-

cephala, leeches, and arthropods. Naturally the greater number of specie- of para-

sites infesting man belong to the last-named group.

Micro-organisms with spiral bodies, R. Blanchabd {Rev. VH. [Toulouse], SI

I
1906 I, No. 2,pp. 86-97).—A description is presented of various spiral micro-organisms,

including species of Spirosoma, Vibrio, Spirobacillus, Spirillum, Treponema, and
Trypanosoma. The more important species of these genera are mentioned with

reference to their economic importance.

The control of contagious diseases of animals, L. Hubert ( Rev. VH. [Toulouse'],

SI
I
1906 I, No. 2, pp. 104-110).— Statistics are given on the occurrence of anthrax, foot-

and-mouth disease, rabies, contagious pleuro-pneumonia, tuberculosis, and glanders.

It is believed that pleuro-pneumonia will soon be eradicated by the continuation of

stringent measures such as the slaughter of all affected animals and disinfection of

premises. Xotes are given on indemnities paid for tuberculous animals. Thenum-
berof cases of glanders in France is diminishing.

Report of the State veterinarian, L. Pearson {Ann. Upt. Venn. Dept. Agr., 10

I
t904), />/' 69-96, figs. 12).—Brief reference is made to the work of the veterinarian

in combating rabies, treating cattle affected with tuberculosis, and in the control of

glanders, blackleg, anthrax, infectious abortion, hemorrhagic septicemia, calf cholera,

horse mange, hog cholera, and Texas fever.

The effect of vaccination upon cattle infected with tuberculosis is discussed by the

author and S. 11. Gilliland (pp. 85-96). This treatment consisted infrequent inocu-

lation with living cultures of tubercle bacilli of low virulence. A number of calves

were given subcutaneous injections of tuberculin at intervals of 2 to 10 days. The
treatment w ith tubercle bacilli of low virulence had a distinctive curative effect and
in all treated animals the lesions were encapsulated, but still contained tubercle

bacilli. Apparently under such treatment tuberculous Lesions do not extend but may
recede and finally b< c >me absorbed.

Report of the chief of the cattle bureau, A. Peters {Agr. of Mass., 1904, pp-

£61-824)>—A financial statement is presented regarding the work of the office, and

tables are given Bhowing in detail the inspection service for Livestock throughout the

State. As in previous years the greatest expense of the cattle bureau has been

incurred in paying indemnities for cattle slaughtered for tuberculosis. Notes are also

given on the prevalence of tuberculosis, glanders, Strongylus paradoxus and trichina

in hogs, rabies, sheep scab, actinomycosis, blackleg, Texas fever, hemorrhagic septi-

cemia, takosis, and contagious ophthalmia.
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Report on the Austrian Veterinary Service for 1901 (Bericht uber das Oster-

reichische Veterinarwesen fur das Jahr 1901. Vienna: Alfred Holder, 1905, pp. 284,

pfa ij.y A detailed account is given of the,present condition of domestic animals in

Austria and of the prevalence of various diseases among them, particular attention

being devoted to foot-and-mouth disease, anthrax, blackleg, glanders, sheep pox,

rabies, mange, hog cholera, swine erysipelas, and other infectious diseases. Statistics

are presented on the losses due to such diseases, the cost of controlling them, and on

veterinary education.

Poisoning- of horses, cattle, and pigs with beans containing- prussic acid,

C. Dammaxx and M. Behkexs {Devi. Tierarztl. Wchnschr., 14 (1906), Nos. 1, pp. 1-4;

2, pp. 13-16).—According to the authors' observations considerable numbers of

horses, cattle, and hogs have died suddenly as a result of eating beans which in most

cases came from foreign countries.

In the observations first made along this line the species was not determined.

Prussic acid was found in the beans, however, by means of the usual tests for this

substance, and feeding experiments showed the presence of the poison in the beans.

Later a sample of beans used for feed was sent to the Berlin Botanical Garden for

identification, and it was found that the sample contained Phaseolus lunatus, P. vul-

garis, Cajanus indicus, and a species of Dolichos, All of these species of beans

appeared to contain prussic acid in some quantity.

Castration of females of animals other than the horse, W. Robertsox (Agr.

Jour. Cape Good Hope, 28 (1906) , No. 1, pp. 90-95, figs. 5).—Notes are given on suc-

cessful methods of caponizing and spaying pigs and other animals.

Experiments in serum therapy in cases of pasteurellosis of laboratory

animals, J. Bridre et al. (Compt. Bend. Soc. Biol. [Paris'], 60 (1906), No. 2, pp. 62,

63).—In the author's experiments it was found that rabbits could be gradually

immunized by means of injections of organisms causing pleurisy and other form- of

pasteurellosis. Rabbits treated in this way were not only immune to septicemia and

various other laboratory diseases, but furnished a serum which protected other rab-

bits when inoculated in doses of 2 to 4 cc.

In the investigation of animal diseases it is quite necessary that laboratory animals

be protected in order to save the time which would be lost by the sudden outbreak

of infectious diseases among them. For this purpose sheep were used to furnish

serum for the vaccination of laboratory animals. The normal serum of sheep was

found not to possess any preventive property, but after repeated inoculation with

gradually increasing doses the serum was quite effective.

Comparative study of human and animal tuberculosis, H. Kossel (Ztschr.

Tuberkulose, 8(1906), No. 2, pp. 101-119).—In the author's experiments, which are

described in detail in this article, 27 cultures of bovine tubercle bacilli were used,

and these cultures, after subcutaneous inoculation, produced a generalized tubercu-

losis in 32 out of 33 cattle, while similar inoculation with human tubercle bacilli

caused only local lesions. The author believes, however, that man is susceptible to

the bacilli which cause pearl disease in cattle. Attention is called to the biological

differences which appear in the human and bovine tubercle bacilli and notes are

given on the views expressed by Ravenel, Arloing, Lignieres, and others in discuss-

ing the article.

Tuberculosis, W. P. McCray (Ann. Bpt. Penn. Dept. Agr., 10 (1904), PP-
692-698).—The symptoms and pathology of tuberculosis are described with particular

reference to the work which the live stock sanitary board of Pennsylvania has done
in examining cattle for tuberculosis. This board has examined and tested with

tuberculin 44,801 cattle and of this number 5,869 have been condemned, destroyed,

and paid for.

The histology and pathogenesis of uterine and ovarian tuberculosis in

cattle, H. Fischer (Ztschr. Tiermed., 10 {1906), No. 1-2, pp. 82-109, pis. £).—

A
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critical review of the literature of this subjecl is given together with details secured

by the examination of •"><> cases in cattle.

In this study it was found necessary to separate the cases into two classes accord-

ing as the uterus or ovary was more extensively affected. Ini'l cases it was found

that the ovary was first attacked and that infection spread to the uterus. In 29

cases the disease appeared in a more advanced stage in the uterus and the infection

was probably primary in this organ. The author believes, however, thai in a

majority of cases infection spreads from the oviducl to the uterus. The infection of

these organs may take place as a resull of contagion of tuberculosis from the outside.

Tuberculous nature of diffuse enteritis in cattle, Lienaux and Van Den

Eeckhadt {Ann. Mid. VH.,56 | 1906), No. 9, pp. 84 93).- In many cases the authors

have observed the coexistence of ordinary tuberculosis and enteritis. A study was

made of this matter for the purpose of determining whether the enteritis observed

in such cases was of tuberculous origin. In this study small experimental animals

were used, as well as cattle, for inoculation purposes. It was found thai the bacteria

obtained from such cases of enteritis were identical with the tubercle bacillus.

Three years' experience in protective vaccination of cattle against tuber-

culosis by von Behring's method, Strelingeb (Ztschr. Tiermed., 10 1906), No.

l-.\ i>\>.
118-182).—Attention is called to the fact that other investigators have fur-

nished convincing experimental proof of the importance and effectiveness of von

Behring's method of vaccination. The author describes in some detail experiments

along this line.

The method appears to be absolutely harmless to cattle when attention is given to

the most obvious requirements of the technique of the operation, [n 62 cases the

method was applied to calves which were already tuberculous, and among this num-

ber 49 animals appeared to be completely cured by the treatment. The tuberculin

test was given to 590 cattle which had been previously vaccinated and kept under

observation for a year or more. Of this number only 9 animals or 1.5 percenl reacted

to tuberculin. This percentage is quite satisfactory when it is remembered that in

similar herds untreated about 50 per cent reacted to tuberculin.

Vaccination against tuberculosis, Degive kt al. (Ann. Mid. IV/., .',.', (1906),

No. .'.
j>i>. 70-84).—This

v
is the report of the commissioner appointed to make a test

of the vaccination method proposed by \on Behring for the control of tuberculosis.

The animals, after vaccination, were tested by means of subcutaneous and intrave-

nous inoculations as well as by feeding virus and exposure by proximity to infected

animals. A& a result of this test it is concluded that the vaccination recommended

by von Behring does not cause tuberculosis in any case and produces a great natural

resisting power toward ordinary contamination. Vaccinated animals can not be

infected with tuberculosis even by the use of large doses of virulent material. In

carrying out this method of vaccination on a practical scale, it is desirable to keep

vaccinated animals from undue exposure to tuberculosis during the t'u-t few mouths

after vaccination. It is also recommended that vaccination be not undertaken in

stables where broncho-pneumonia prevails at the time.

The sugar-producing action of the tubercle bacillus, C. Fermi ( Centbl. Bakt.

[rtc.]> ; - ^ !,l -> Orig., .}0 [1905), No. ?,pp. 187, 188).—The author tested the reducing

power of tubercle bacillus by cultivating it in a potato medium which had previously

been shown to contain no reducing reagent. In all cases positive results were

obtained or, in other words, the tubercle bacillus was found to possess a reducing

power.

The species of actinomyces, E. H.AAB8 (Centbl. Bakt. [-/'•.],/. AbU, Orig.
, 40 (1906) ,

No. -, />/> 180-186).—Specimens of actinomyces from various sources were examined

with particular reference to the determination of the relationship between these

forms. As a result of the author's investigations it is proposed that the group of
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actinomyces be placed between Bacteria and Hyphomycetes with four genera

—

Corynebacteriuni, Actinobacterium, Mycobacterium, and Actinomyces.

The diagnosis of anthrax by means of cultures, Fischoeder (Fortschr. Vet.

Hyg., 3 (1906), No. 10, pp. 217-225, pis. 4)-—According to the author's experiments,

which substantiated in some respects previous experiments by other investigators, it

appears that under favorable conditions anthrax colonies do not develop in a form

sufficiently characteristic to enable their differentiation from colonies of other micro-

organisms. In fact a number of other organisms appear to develop at times in

colonies almost identical in appearance with those of anthrax.

The morphological characteristics of anthrax colonies are not specific enough to

allow a diagnosis to be made upon that basis alone in practice. It is often necessary,

therefore, to resort to inoculation to determine the pathogenic action of suspected

material in order to reach a wrell-founded diagnosis.

The resistance of granulations to anthrax, R. Giani (Centbl. Bakt. [etc.], 1.

AbL, Orig., 40 (1905), No. 2, pp. 238-241).—'The author found that cultures of

anthrax when rubbed on granulating wounds were quite effectively checked in their

penetration into the underlying tissues. In a few instances, however, the anthrax

bacillus actually penetrated through the granulating tissue.

The properties of the antianthrax serum of Sclavo, E. Cler (Centbl. Bait.

[etc.'], 1. Alt., Orig., 40 (1905), Xo. 2, pp. 241-247, pi. 1).—It wras found that anthrax

bacilli obtained from blood are so affected by the antianthrax serum of Sclavo that

they possessed the property of fixing alexins. The author gave particular attention

to a study of the relation between white blood corpuscles and the anthrax serum.

Cultural characters of the blackleg bacillus, T. Smith (Ztschr. Infect iomkrank.

u. Hyg. Haustiere, 1 (1905), Xo. 1, pp. 26-31).—The author calls attention to the fact

that in his experiments the blackleg bacillus in peptone bouillon without meat,

sugar, or any particles of animal organs, sets free from 50 to 100 per cent of the gas

from dextrose and lactose but none or very little from saccharose. The composition

of this gas was approximately 2 parts hydrogen for 1 of carbon dioxid. Milk coagu-

lated within a few days.

Report on the preparation of rinderpest protective serum, A. Lingard
(Calcutta: Supt. Govt. Printing, India, 1905, pp. 116).—Various methods have been

used in protecting cattle against rinderpest, and among the schemes of vaccination the

author describes those in which use is made of bile, serum and virus, serum alone,

defibrinated blood, normal bile, vegetable seeds, extracts from testes, and other

reagents. The methods have also been classified as slow or rapid according as the

process is hastened or not.

Of the various methods used at Muktesar on plains' cattle, the best and most
economical results were obtained by using the rapid process wThich consists in inject-

ing 6,000 cc. of virulent rinderpest blood. The animal is bled 15 days after the sub-

sidence of the inoculation fever and after 78 days is again inoculated and bled. When
large doses of virulent rinderpest blood are injected into plains' cattle, a wTeak* or

attenuated serum is obtained which sometimes possesses the highest protective power
at the first bleeding. The protective value of a serum was found to depend con-

siderably on the degree of severity of the initial attack of rinderpest. Apparently
there is no constant relation between the protective value of a serum and its specific

gravity or the total amount of proteids which it contains. Notes are also given on
rinderpest in camels and methods of controlling it.

Specific papular stomatitis of cattle, a disease resembling aphtha, R. Os-
tertag and Bugge (Ztschr. Jnfectionskrank. u. Hyg. Haustiere, 1 (1905), Xo. 1, pp.
3-20, pi. 1).—A disease appeared among cattle in Friedrichsfelde during which
symptoms developed which closely resembled those of foot-and-mouth disease. The
body temperature, however, was only 39° C. No salivation was observed either
during or after eating.
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A number of sharply defined papules were observed on the hard gums and mucous

membrane of the cheeks. These areas were somewhat larger than lentils. In some
cases similar areas were observed on the underside of the tongue 1 to 1 \ cm. in

diameter. When material was taken from such areas and used in the inoculation of

calves, a reddening and swelling at the point of inoculation wen- observed within 2

to 4 days and papules appeared after 13 days. The disease is therefore infectious,

[n further experiments it was found that the defibrinated blood is virulent but not

the blood serum. By placing health} animals in contact with diseased ones it was

found that the disease is transmitted spontaneously. Apparently the micro-organ-

ism is filterable and ultramicroscopic.

The disease in question can not be identical \\ ith sporadic aphtha or Foot-and-mouth

disease since no vesicles appear at any time and the disease is confined entirely to

the mouth cavity. The skin and hoofs appear never to be affected.

Abortion in cattle, \V. Robertson- I Agr. Jour. Cape <•'<»></ Hope, .'',
I 1906 . No. 5,

pp. 624-628) •—The causes of noncontagious and contagious abortion are briefly out-

lined and notes are given on the treatment of the latter form of the disease. In this

disease the only effective treatment is preventive arid aim- at the eradication of the

organism which causes the disease. The fetus and fetal membranes should be

burned and all parts of the cow liable t< contamination should be treated with a

solution of corrosive sublimate <>r some other antiseptic.

Report of the Swiss Veterinary Society on granular contagious vaginitis,

E. Hess [Landw. Jahrb. Schweiz, 19
I 1905), No. 6, pp. 888-445)-—A special commis-

sion was organized among the Swiss veterinarians to make a study of contagious

vaginitis of cattle in all its relations.

This committee undertook the collection of statistics which indicate the distribu-

tion of the disease in Switzerland, the percentage of cattle affected, the seriousness

of symptoms, the means of dissemination of the disease, and its treatment. In some
localities from 40 to tit) percent of cattle were affected. Antiseptic treatment in

the way of general washes is recommended by nearly all of the veterinarians on the

committee as the most successful means of controlling this disease. Among the

remedies thus applied mention should he made of carbolic acid, creolin, lysol,

ichthyol, boric acid, silver nitrate, bichlorid of mercury, copper sulphate, acetate of

lead, Bacillol, etc.

The periodical disinfection of the premises where the disease has occurred or may
be expected to occur is recommended asjan effective measure in preventing the spread

of the plague. It is recommended that contagious vaginitis be included among the

diseases of which notification must he given and that infected animals should not he

used for breeding purposes.

A bacilliform piroplasmosis of cattle, and an intestinal coccidiosis in

Tunis, E. Ddcloux I

/>'"/. Dir. A>jr. et Com. [Tunis'], 9 i 1905), No. 97, pp. 578-

A bacillar parasite was observed among cattle in a large number of cases of piroplas-

mosis in certain localities in Tunis. Autopsies made on a number of cases showed that

certain parasitic worms especially Strongylus contortus and Bunostomum phlebotomum,

were present. The action of the parasitic worms appeared to cause hemorrhagic

injuries in the intestinal walls, and the author suggests that their presence may
render infection with piroplasmosis more easy and more frequent than it otherwise

would be.

The study of the causes of intestinal coccidiosis in Tunis showed that in the

intestines there were numerous lesions containing masses of fibrin, coagulated blood,

and a species of Coccidium in enormous numbers. This organism is described, and

notes are given on its different developmental forms.

Experiments with Jensen's polyvalent serum for infectious diarrhea of

calves, J. Jansso.v (Svensk Vet. IMsbr., 10 {1905), No. 18, pp. (86, 487).—Jensen's

31080— No. 10—06 7
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,-eiuni w as used in attempting to prevent the development of calf diarrhea in 21 cases,

with good success in all except four of the calves. In the 4 cases which were with-

out result the vaccination was not given until 2 or 3 days after birth. It is recom-

mended that in order to prevent the disease with certainty the serum should be

injected immediately after the birth of the calf or at least as soon as possible.

Further experiments in the disinfection of cattle cars with aqueous solu-

tions of formaldehyde, J. Schnurer (Ztschr. Infectionskrank. u. Hyg. Haustiere, 1

(1905), No. 1, pp. 32-44).—It was found in these experiments that a 1 per cent solu-

tion of the gas in the air within the car was sufficient for disinfection. In order to

obtain this, 2/> liters of commercial formalin were dissolved in 100 liters of water, and

of this mixture 60 liters were used for each car, the cars being previously cleaned as

thoroughly as possible by mechanical means.

Diseases of lambs, T. W. Cave i Natal Agr. Jour, and Min. Rec, 8 (1905), No. 12,

///-. 1236-1246).—Particular attention is given in this article to a discussion of the

infestation of lambs with' tapeworms, lungworms, the parasite of gid, and stomach-

worms.

Sheep pox on the Schonau estate near Leipsic, Noack (Deut. Tierarztl.

Wchnschr., 14 (1906), No. 3, pp. 25, 26).—Notes are given on an outbreak of sheep

pox which showed symptoms of unusual virulence. In a herd of 630 sheep 190, or

30 per cent, died. In nonfatal cases recovery took place after 3 to 5 weeks. Nearly

all of the animals were affected.

Experimental myasis in goats, with a study of the life cycle of the fly

used in the experiment, and a list of some similar noxious Diptera, F. C.

Wellmax (Joy,r. Med. Research, 14 (1906), No. 2, pp. 439-446).—A species of fly

closely resembling Sarcophaga regularis was captured in some numbers and allowed

to attack a goat kept confined for purposes of observation. The fly is vivaporous

and deposited a large number of larvae in the nasal passages of the goat, causing a

serious illness. The life history of this species is worked out and notes are given on

various other species of Oestrida?, Sarcophagidae, Muscidae, and Anthomyidae.

The control of swine plague, Foth (Berlin. Tierarztl. Wchnschr., 1906, No. 4. pp.

57, 58).—On account of the wide distribution of swine plague in Germany it is necessary

to take strict measures for its control. The official diagnosis of swine plague is based

largely on the clinical demonstration of the infectiousness of the disease. This diag-

nosis is to be supported by the post-mortem findings, and in doubtful cases by bac-

teriological cultures. The veterinary police are largely concerned in determining

the character of the outbreak and in separating the acute and chronic cases, since

these two classes require different treatment. In chronic cases of swine plague no

restriction is necessary, provided the animals are to be slaughtered, while all traffic

in such animals for breeding purposes should be prohibited.

Health factors in horse management, S. S. Camerox (Jour. Dept. Agr. Vic-

toria, 3 (1905), No. 10, pp. 725-732).—Attention is called to the various evidences of

the beginning of disease which may appear in horses. Among the predisposing

causes mention is made of overstocking, unsuitable food and water, environment,

and hereditary tendencies. In the prevention of the disease it is obvious that par-

ticular attention should be given to these points.

Loss of horses in Kansas, F. S. Schoexleber (Industrialist, 32 (1906), No. 17,

pp. 263, 264).—Horses are occasionally killed by eating corn or corn fodder affected

with molds, particularly Aspergillus glaucus, which often follows the attacks of the

bollworm in corn. The treatment of this trouble is unsatisfactory, but some benefit

may be derived from the administration of purgatives and iodid of potash in 1 dram
doses.

Pathogenesis and transmissibility of latent glanders, A. Bonome (Patoge-

Trasmissibttita della Morva Chiusa. Padua: 1st. Anat. Patol. R. Univ. Padova,
1905, pp. 115).—The present report contains an account of what were probably the
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most extensive experiments ever carried out in feeding glanders bacilli to horses and

experimental animal- to determine the method and extent of infection through the

alimentary tract.

The author fed the bacilli in capsules sealed bo thai the glanders bacilli could not

escape until the capsule was digested in the stomach. It was fo ind possible to pro-

duce latent glanders in horses a> a resull of this method of infection, rhe disease,

however, was not \ ery virulent and sometimes persisted for a year or even 13 months
without givii.g any evidence of its existence. Such animals did not give a mallein

reaction or >h<>w any increased agglutinating power of the blood toward glanders

bacilli. Care was exercised in all cases that the capsules were noi broken in passing

through the esophagus. It was found in experiments with guinea pigs and other

animals that tin- digestive juice exercises a considerable effect upon the glanders

bacillus, hindering its development ami reducing it- virulence.

One of the reasons why glanders produced through the agencj of the alimentary

tract may require a long time t<> become established is found in the fact that the glan-

ders bacilli are so greatly diluted with large quantities of t'oo.l material, water, and

digestive juices in the alimentary tract. Nevertheless, infection does take place from

bacilli in the alimentary tract causing primitive foci ,,{ infection in the mesenteric

glands. The specific localization of glanders bacilli in the lungs in such cases is a

secondary process. During the author's experiments it was shown that glanders

bacilli are eliminated in the urine of infected animal-.

Etiology of pneumonia in horses, Lorenz I Berlin. Tierarztl. Wchnschr., 1906,

No. 5, y/'. 73-75).—An outbreak of this disease gave tin- author an opportunity to

study it- symptoms and also to carry on some investigations regarding its etiology.

A micro-organism was found in the form of a bacillus with thickened cud-, and this

bacillus occurs under other developmental forms, including diplococci and strepto-

cocci. These organisms were not to he seen except by the use of the most approved

microscopic apparatus. The author believes that the organism may safely be con-

sidered as the cause of pneumonia.

Observations on the blood of horses infected with tetanus, M. I".. Tabi sso

I Centbl. Bakt. [etc.], 1. Abt., Orig*, 40 {1906), No. 8, pp. 311-317).—lr\ this study par-

ticular attention was given to the hemolytic and agglutinative power of the blood of

horses infected with tetanus. It was found that a temperature of 56 C. destroyed

the hemolytic power of the serum.

Treatment of tetanus in race horses, Chapard [Bui. Soc. Cent. Med. I"//., 88

{1906), No. '. pp. 64-70).— It has frequently been observed that in thoroughbred

horses of nervous temperament tetanus is usually fatal. The author finds, however,

that under certain circumstances this peculiar susceptibility to tetanus may he of

value in treating the disease, tor. in some instances, the firsl symptoms appear so

promptly that the disease is detected in time to prevent it- further development by

antiseptic treatment of the wound where infection took place. In one case treatment

of this sort combined with the use of antitetanic serum, chloral, and caffein brought

about a complete recovery within 10 days.

Nodules in the mucous membrane of the stomach in horses. A. Tomiolo

{Gior. /«. Soc. ed.Accad. Vet. It'll.. 55 {1906), No. i. />/>. 5-7).«—In an inspection of

horse meat in an Italian abattoir the author reports the finding of nodules in the

gastric mucous membrane of an otherwise healthy horse. These nodules contained

a worm identified as Filaria spiroptera.

Spirillosis in the horse in French Guinea, < .. Martin i <'<n,,r t. Rend. Soc Biol.

[Paris'], 60 {1906), No. 8, pp. l .'hi -"'>.
fig. 1).—Symptoms closely resembling those

of trypanosomiasis were observed in a horse in the blood of which numerous spirilla

were found associated with the red blood corpuscles. When this blood was used for

the inoculation of chicken- no results were observed, but in sheep a fever developed

within 37 days and trypanosomes appeared in the hlood.
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Cilia and transverse divisions in the spirillum of fowls, A. Boerel
(
Crnnpt.

Rend. Soc. Biol. [Paris], 60 {1906), No. 3, pp. 138-141, figs. 2).—In order to stain the

cilia of this organism it was found necessary to make use of Loffler's method. Notes

are given on the appearance of the cilia and on divisions which occur in the spirilla,

which are well illustrated.

Preventive vaccination against distemper of dogs, aIeis {Berlin. Tierarztl.

Wchnschr., 1906, Xo. 3, p. 44)-—In the author's experience with Piorkowski's serum

in the treatment of dog distemper no beneficial results were obtained, and cases are

cited in which other investigators have likewise had negative results.

Piorkowski's serum for dog distemper, Lange {Berlin. Tierarztl. Wchnschr.,

1906, No. 4, pp. 59-61).—The author tested the value of this serum in the treatment of

8 cases of dog distemper. While the results obtained are not a sufficient basis for

general conclusions the author believes that if administered in the early stages of the

disease the serum gives favorable results. In chronic cases, especially such as show

nervous symptoms and heart weakness, the serum was of distinct benefit. The

author recommends the use of at least 10 cc. as a dose.

Is rabies infectious during the incubation stage? W. Koppitz {Berlin.

Tierarztl. Wchnschr., 1906, Xo. 2, pp. 19, 20).—Data are presented regarding rabies in

animals and man, from which it appears that the disease is infectious even in the

incubation stage. It is therefore recommended that legal regulations should include

the destruction of dogs and cats which have come in contact with rabid animals

immediately, before the symptoms of the disease appeared in the latter.

Transmission of rabies through superficial wounds and the value of local

treatment, V. Galtier {Jour. Med. Vet. et Zootech., 57 {1906), pp. 19-21).—Some
doubt is occasionally entertained regarding the depth of the wound necessary for

producing infection from rabies. The author finds that infection may take place

through the most superficial injuries of the skin.

Rabies in rats, with observations on this disease in various species of

mice, B. Galli-Valerio {Centbl. Bakt. [etc.], 1. Alt., Orig., 40 {1905), No. 2, -pp.

197-204; 40 {1906), Xo. 3, pp. 318-331, figs. 2).—The possibility of rats and mice act-

ing as agents in the distribution of rabies has frequently been suggested by different

investigators.

The author tested this matter in a number of species, including Mus rattus, M.

decumanus, M. musculus, and M. sylvaticus. Detailed notes are -given on the inocu-

lation tests made by the author and the subsequent progress of the disease. As a

result of these experiments it is concluded that a number of rodents may be con-

cerned in the transmission of rabies and that the virulence of the virus may be some-

what increased by these animals. The bite of small rodents may therefore become
very dangerous. Mus rattus was found to be well adapted as a laboratory animal for

the rapid preparation of virulent rabies virus.

The relation between fowl plague and rabies, W. Rosenthal
(
Centbl. Bakt.

[etc.], 1. Abt., Orig., 40 {1905), Xo. 2, pp. 204-206).—In the author's study of this

disease it was found that subdural inoculation of fowls with the virus of fowl plague

produced death within a short time with violent symptoms resembling rabies. It is

believed that some relationship exists between rabies and fowl plague.

Prosthogonimus cuneatus in hens' eggs, K. Wolffhugel {Ztschr. Tnfections-

krank. u. Hyg. Haustiere, 1 {1905), Xo. 1, pp. 21-25).—-In the white of the hens' egg

4 specimens were found of a trematode worm belonging to the species Prosthogonimus

cuneatus. They were below the average in size, perhaps on account of the unusual
situation for these parasites. In the same egg a small amount of food material was
found which had become inclosed within the egg shell during the formation of the
egg. Attention was called to the possibility of such parasites gaining entrance to

hens' eggs during their formation.
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Irrigation on the farm, A. S. Kenyon Jour. !>>/>i. Agr. Victoria, S {1905), No.

10, pp. 681-692, pis. 2, figs. 3).— A description of local methods of irrigation al Don-

caster, a fruit-growing districl 10 miles from Melbourne.

The water for irrigation in this districl is usually stored in small reservoirs built

across gullies or on hillsides by the farmers. Hie author describes methods and

details of construction. II<' advises "fallowing, with subsoil stirring, and frequent

harrowing of the Burface to conserve and carry forward much water from one Beason

to the next;" but shows that "each farmer can carry oul for himself works providing

Borne small amounl of irrigation, utilizing for that purpose water which otherwise

would have been mainly dissipated in the air without going into the ground for use

by the plants."

The duty of water varies from 2 in. for some kinds of trees to 36 in. for perennial

fodder crops such as alfalfa. Good drainage is found to be essential on irrigated

laud.-. The annual rainfall is aboul 26 in.

The irrigation of La Campine, T. Lebens {Separatefrom Ann. Trav. Pub. Belg.,

1897, No. 5, pp. 55, figs. 16).—This report, written bj theengineer in charge, describes

the territory concerned, the former efforts to reclaim it and pr< vide canals for trans-

portation, the present system, and methods of applying water.

The entire area involved is about 5,CM acres. The u titer points out the difficulty

of using the same canal for both transportation and irrigation, and concludes:

" Where continual navigation must be provided for it will always be wise to avoid a

canal Berving the double purpose of navigation and irrigation. It is hard to reconcile

the requirements of industry and of farming." The report includes a technical dis-

cussion of water measurements, and four folding plates are given showing module-.

distributing systems, and a map of the canals.

Notes on irrigation in South Africa, ('.
I >. II. Bbaine i Transvaal Agr. Jour.,

.',
1
1905 |, No. 18, pp. 8-21 1.— A paper read before a scientific society in Johannesburg

for the purpose of encouraging the practice i >f irrigation in South Africa. The author

discusses the duty of Mater and the problem of alkali or "brak" soil-, drawing

largely on American and other -on ices in the absence of local data.

By comparison with similar conditions a duty of 285 acres per cubic foot per second

i- estimated. The interesting local contribution is a table of land values for dry and

irrigated lands in the Cape Colony. Dry land runs from 4-. to 612, averaging

roughly £3 10s.; while irrigated land is quoted a< highas £250, a rough average of the

quotations being £38 per acre. The author concludes that £20 per acre may be safely

invested in irrigation works, but urges that only the most promising schemes should

as yet be attempted, leaving the larger projects to develop later after more experience

has been gained.

The work of the hydrographic branch of the Geological Survey i U. S.

Geol. Survey Ann. Rpt., ?6
I 1904-5), pp. 160-224, pi I, fig. l).—k brief statement of

the fields covered and of the work undertaken in all parts of the United Stat.-.-.

The work* of the Reclamation Service of the Geological Survey
I U. S. Geol.

Survey Ann. Rpt, ?6 I 1904-5)
i pp. 249-299).—A summary of the projects undertaken

under the Reclamation Act, giving the location, approximate area of land, and

approximate cosl of each.

Contributions to the study of drainage, E. R.I8LEH and G. Wi:i:v [Ann. Inst.

Nat. Agron., :. ser., ; {1905), No. J. pp. .''. dgms. 4).—The measurements reported

in this article were made in the j ear- 1867-1876 on a plat of -round carefully selected

for "rigorously normal conditions." They show the relations between rainfall.

drainage, evaporation, and temperature of the air. A table covering the years from

1873 to 1876 is given showing the daily rainfall and runoff of the drains.
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"The quantity of water discharged by the drains is lowest during the active

period of vegetation from April to September," due apparently to the transpiration

by plants, and does not closely follow increased rainfall. The average monthly dis-

charges for ten years are platted with the rainfall, temperature, and evaporation,

showing that the drainage increases as temperature and evaporation decrease, the

maxima occurring in December and March. But annual means of these quantities

platted for a 10-year period show similar curves throughout.

The work rests on the supposition of an impervious subsoil, evaporation being

taken as the difference between rainfall and the combined loss by drainage and

transpiration, the latter being obtained by weighing the dry matter produced and

multiplying by empirical constants as determined by M. Risler.

Sedimentation: Its relation to drainage, J. W. Dappert (Engin. News, 55

I 1906), No. 5, pp. 125, 126).—An abstract of a paper presented before the Illinois

Society of Engineers and Surveyors in January, 1906.

From his experience with over a hundred drainage districts the author has found

that open drains are invariably subject to filling up with sediment, from the wash of

high-land streams, or from the sloughing and caving of banks, regardless of the

grades employed. He recommends as preventives that ditches be dug wider and

deeper than required, to allow for sloughing of the slopes; that tile-drains should be

given several feet outfall into the ditch; that curves be avoided, and waste banks be

put well back from the edge of the ditch; that concrete walls be used at tile outlets

and where surface water enters, and that willows and other water-loving trees should

be cut out. Regular inspection and repairs are indispensable.

In conclusion he adds: "With all these things done, and even well done, the open

ditches will yet require frequent recleaning, but their period of efficiency can be

greatly extended by their proper care and management. Lastly, I reiterate, do not

build an open ditch where a tile-drain, pipe, or conduit can possibly be employed."

Proceedings of the Second Annual Iowa State Drainage Convention {Ames:

Iowa Drainage Assoc, 1905, pp. 65, figs. 7).—This report includes a paper by C. G.

Elliott on drainage assessments, damages, and taxes, and the relation of drainage

projects to roads and railroads; an address by R. M. Wright on the new Iowa drain-

age law, with particular reference to the constitutionality of the exercise of eminent

domain by drainage systems; a paper by A. Marston on road drainage, describing the

work of the State highway commission; an address by D. A. Kent on tile drainage,

especially for corn lands; an article by L. E. Ashbaugh on the reclamation of mean-

dered lake beds by drainage; and a paper on the relation of soil to underdrainage,

by W. H. Stevenson.

Third report on the highways of Maryland, A. X. Johnson
(
Md. Geol. Survey

[Rpf], 5 {1905), pp. 145-218, pis. 4, figs. 4).—This report includes a progress report

of work done by the counties under the direction of the State geological survey, cost

data for road building in different localities, an account of laboratory tests of road

materials, and a set of standard specifications for earth, macadam, and telford roads.

A new method for tensile tests of cement is used, in which the cement is molded
in the form of a ring, which is broken by hydraulic pressure applied by expanding

a rubber tube inside the ring, in a machine of special design. An outline of a sug-

gested county-road law is given, providing for three elected county road commission-

ers and a county road engineer with a permanent staff of supervisors.

Building the new barn, A. P. Ketchen {Rpt. Farmers' Insts. Ontario, 10 {1904),

pt. I, pp. 82-95, figs. 8).—The author considers in a popular manner the approved
methods of building foundations, basement walls, doors, windows, and floors for a

large barn. The question of ventilation is fully discussed.

Machinery in agriculture, Stange {Vrtljschr. Bayer. Landw. Rat., 10 {1905),

No. ;, pp. 599-603).—A review of a work by Dr. Alex. Lang (Berlin: Geo. Siemens,

1904).
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Statistics showing the distribution of machinery of various kinds among farms of

different sizes are given, indicating thai iVu farms under L2 acres use farm machin-

erj i
power machines, seeders, manure spreaders, and mowers . and less than half of

those from L2 to 50 acres. Dr. Lang has prepared cost data showing the actual sav-

ing in manual labor effected by the use of machines, having collected information

from farmers. It is pointed out that experiment station tests fail to show the actual

difficulties encountered in various soils and with unskilled management.
A g-asoline-motor-propelled roller (Sci. Amer. Sup., 61 {1906), No. 1571, p.

25172, fig. 1).—A small and compact 3-ton roller which can be weighted with 10

cwt. of water by filling the hack roller. Two speeds are provided, and the machine

is readily reversed, making it adaptable to all kind- of road work. It i- made in

England, ami is said to Ik- the first application of gasoline for a roller.

Producer g-as and g/as producers
| Tradesman, 5 i ( 1906), No. 9, pp. 114, 115).—

A paper read before an engineers' society by S. S. Wyer, giving an outline of the ori-

gin of producer gas, and modern methods of making and cleaning it for use in gas

engines. The writer believes that "it presents the easiest and most practical solu-

tion of the elimination of the smoke nuisance. It will also show a marked economy
in labor, fuel, and water consumption, standby and distribution losses, and the

handling of peak loads . . . and the time will soon come when we will have pro-

ducer gas locomotives and portable engines."

AGRICULTURAL EDUCATION.

Second International Congress of Agricultural Education
| 2. Cong. Tnternat.

Enseig. Agr.,1905, vols. /, Raps.elDoc. Prel.,pp. 692; 2, Compt. loud, pp. 16.,').—This

is a report in two volumes of the work of the Second International Congress of Agri-

cultural Education, held at Liege, Belgium, July 28-29, 1905.

Volume 1 contains reports and preliminary documents relating to the work of the

1 sections: (1) Higher agricultural education, (2) secondary agricultural education,

3) popular agricultural education, and (4) various means of disseminating informa-

tion concerning agricultural science. In the lirst and third sections aregiven reports,

opinions, and resolutions presented or adopted at 7 preceding international con-

gresses of agriculture and at the First International Congress of Agricultural Educa-

tion, held at Paris in 1904. In the section on higher agricultural education 35 papers

were presented by delegates representing 14 countries of Europe, the United states,

Japan, and the German colonies. In these papers are discussed systems of agricul-

tural education; the work of particular agricultural institutions; agricultural courses

in general; and particular phases of instruction in agriculture, such as agricultural

mechanics, economic entomology, zootechnv, tropical agriculture, rural economy,

zoology as applied to agriculture* etc.

The papers presented at the section on secondary agricultural education differ

materially from those presented at the first section, in that only one of the 1 I paper-

discusses the work of a particular institution | the Provincial School of Agriculture,

Barcelona, Spain). The other papers arc taken up with discussions of the educa-

tional value of secondary courses in agriculture, desirable features of such court

qualifications of teachers, agricultural schools for women, etc.

At the section on popular education 20 papers were presented. These discuss such

topics as traveling schools, agricultural instruction in primary scl Is, courses for

farmers, courses in agriculture for soldiers, and the service of agronomes. The
papers presented at the fourth Bection are devoted to the discussion of reading circles,

agricultural libraries, agricultural journals, lantern slides, lectures, and other means

of disseminating information.

Volume 2 of the report is taken up with the proceedings of the congress.
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What a university farm is for, L. H. Bailey (California Sta. Cire. 15, pp. 4) .—

An excerpt from an address previously referred to editorially in this journal

(E.S.R.,17,p,216).

The prospect for education in horticulture, L. H. Bailey
(
Reprinted from West.

X. Y. Hurt. Soc. Proc, 51 (1906), pp. 7).—A paper presented before the Society at

its annual meeting in January, and published as a separate from the proceedings.

The author holds that at present our colleges are trifling with the subject of horti-

culture and teaching those things that are easily demonstrable rather than entering

into the core of the matter. The college department of horticulture should have at

least three strong divisions—pomology, floriculture, and the nursery business. The

laboratory work in each of these departments should cover the whole theory and

process of the given art. The pomological division should be a laboratory of perhaps

50 acres of actual orchards, in which every phase of the work from start to finish

might be in natural operation. Floriculture as well as the nursery business should

be taught by men not only thoroughly grounded in the principles of these subjects,

but skilled on the craft side as well.

The manufacturing side of horticulture, such as canning, preserving, and evaporat-

ing vegetables and fruits, making jellies, juices, and other secondary products, is not

yet taught in any institution, and sooner or later must form a part of the instruction

in the department of horticulture. The higher institutions of learning, it is held,

should teach the trades, or teach in preparation for them, as well as the professions,

providing, always, that the method be such as to educate broadly at the same time.

Farmers' institutes (Ohio Sta. Circ. 44, PP- 4).—A list of station officers and the

subjects each is prepared to discuss at farmers' institutes.

Why the friends of agricultural progress believe that agriculture should

and will be taught in the public schools, A. C. True (California Sta. Cire. 17, pp.

14 |.—A paper read at the joint session of the California Teachers' Association and

the State Farmers' Institute at the University of California, December 26-29, 1905.

The subject is discussed from two points of view: (1) The economic, social, and

educational needs of agriculture and agricultural people as related to the present civ-

ilization, and (2) the pedagogical requirements of a school system which shall be

adapted to the masses of people in a democratic and industrial State and to the sym-

metrical culture of the mind and body of the human child.

Agriculture in the common schools, J. H. Bluford (South. Workman, 35(1906),

No. 2, pp. 107-111).—An address delivered before the North Carolina Teachers' Asso-

ciation at Greensboro.

Elementary agriculture, A. B. Graham (Normal Instr. awl Teachers' World, 15

(1906), Xo.4,j)p. 9-11, figs. 5).—This is a plea for nature study and agriculture in the

rural school. It includes a discussion of the nature of work to be undertaken, sug-

gestions for correlating agricultural work with geography, arithmetic, language,

drawing, and the social life of the pupils, and hints concerning the training of teach-

ers for such work.

Teaching of agriculture in public schools, T. L. Lyon ( Univ. [Xebr.] Jour.,

2 (1906), Xo. 5, pp. 6, 7).—After commenting briefly on the lack of instruction in

rural schools relating to the lives and occupations of the pupils, the writer gives two

reasons why agriculture should be taught in high schools. "First, it contains the

material with which to build a course of study second to none in educative and esthetic

value; and, second, it may treat of a line of work vastly more practical and tangible

than any other to the agricultural people of our State."

Instruction concerning soil and soil moisture is mentioned as of the greatest impor-

tance for Nebraska conditions, this to be followed by some attention to field crops,

stock raising, dairying, and horticulture, keeping in mind that special emphasis

should be given to those phases of agriculture most in vogue in the homes of the

particular parts of the State in which the students live. Well-directed laboratory
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work is mentioned as one of the means whereby school work may be freed "from

its mechanical grind— it- repetition of words and sentences without the thought

coiii cut." ( reneral suggestions concerning the nature of laboratory work arc given.

The advisability of agricultural education in elementary schools, L. II.

Bailey I
Agr. of Mass., 1904, />/> 9S-120).—This includes an address by L. II. Bailey,

with discussion.

The first Bpeaker, in gi\ing reasons why young men Leave tin- farm, suggested lack of

business opportunity on the farm, ambition for large thin'_r >. opportunity to work for

others without financial risk, the attraction of more money, shorter hours, and social

and intellectual entertainment in tin- city, and the influence of hi- early teaching.

This last includes parental influence, that of the preacher, and that of the teacher.

The farmer often deplores his own business, tin- preacher until quite recently has

confined himself largely to the sphere of morals ami religi and the teacher, a- a

rule, has very little touch with rural affairs. She has been trained from the town and

city point of view . and the hooks sin- uses employ not the problems of the farm, hut

the problems of the city. Suggestions for remedying some of the faults of teaching

arc pointed out ami reasons given for teaching agriculture.

Hints and helps for young- gardeners, II. D. Hemenway
I Hartford, < '<>,,n.. 1906,

l<l>. 59, figs. 17, dgm. I).— A guide for school and home gardeners intended for those

who arc young cither in years or in experience.

hollowing an introductory chapter in which the value and influence of gardening

are discussed, chapters on the following subjects are given: How to plan the garden,

soil tillage, how to test seeds, how to plant, how to dig and set tree-, how to make a

hotbed and care for the same, strawberry culture, asparagus culture, and window
gardening. The chapter on how to plant contains planting tables for vegetables and

flowers in which is condensed much valuable information concerning the time, place,

and manner of planting; how long it takes each plant to produce flowers and mature
seed «»r to produce edible portions, ami in the case of vegetables what pari i- eaten,

how it is prepared for eating, and what the cultivation of each plant teaches.

A course in nature study, F. L. Stevens and Mrs. F. L. Stevens A. ( . State

Supt. Pub. Instr., Teachers* Bui. 5, pp. 32).—An outline is given for nature-study

work by months, extending through 7 grades of elementary school work. This is

followed by suggestions for elaborating the nature-study outline, in which one lesson

is treated in considerable detail.

It is recommended that during each month at least one lesson be conducted

upon each of the following subjects: Plants, animals, soil, and sky. The object of

the work, as stated in the introduction, is not primarily to give information «.r knowl-

edge, hut "to arouse an interest in nature; to put the pupil in a sympathetic attitude

toward nature for the purpose of increasing the joy of living."

How to teach the nature-study course, J. Dearness
I Toronto: ''"/'/>. Chirk Co.,

Lid. [1905], pp. 206, pis. 5, figs. 41, dgm. i).—This is a text-book prepared to aid

teachers in presenting that part of the prescribed Bchool courses of Nova Scotia,

I >ntario, and Manitoba relating to nature -tudy and school gardening. Nature study

is first treated in a general way and then taken up with reference to the prescribed

courses which are outlined by grades and subject-matter. A lis! of publications

useful for study and reference is given.

Nature study with common thing-s, M. II. Cartes [New York, Cincinnati,

Chicago: American Book Co., 1904, pp. 150, pis. 18).—This is a laboratory guide <>f

nature study treated from the viewpoint of elementary science. It is intended for

pupils in fourth, fifth, or sixth years of city schools.

studies of 17 common fruits ami vegetables are presented, each to be examined
in its entirety, in cross section, and in vertical section. There is a Bameness of

treatment throughout, and, in the author's own words, "many of the observations

the pupil is called upon to make in these lessons bear upon no conclusion. They
make no attempt to explain anything hut are for the sole purpose of being made."
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MISCELLANEOUS.

Experiment Station Work, XXXIII
( U. S. Dept. Ayr., Farmers' Bui. 244, PP-

.;.-. figs. 6).—This number contains articles on the following subjects: Handling seed

corn; adaptation of seed corn; effect of root nodules on composition of crops; fumi-

gation of nursery stock; cooking quality of potatoes; food value of cottage cheese,

rice, peas, and bacon; methods of feeding poultry; extermination of cattle ticks; and
covered yards for cows.

The sanitation of a country house, H. B. Bashore (New York: John Wiley &
Sons; London: Chapman <\- Hall, Ltd., 1905, pp. VI— 103; rev. in Nature [London], 73

(1906), Xo. 1897, p. 437).—A short nontechnical treatise on the sanitation of the

American country home.

Farm hygiene, P. Regnard and P. Portier (Hygiene de la Ferme. Paris: J. B.

BaiUiere & Son. 1906, pp. 477, jigs. 168; rev. in Mois ScL, 8 (1906), No. 3. p. 7).—
One of the volumes of Encyclopedic agricole published by G. Wery.
Accessions to the Department Library, 1905 ( U. S. Dept. Ayr., Library Bui

58, pp. 64).



NOTES

Connecticut storrs Station.— ('.
I >. Jarvis, a graduate of the Ontario Agricultural

College and of the University of Toronto, who has been pursuing advanced work at

Cornell University, has been appointed assistanl horticulturisl to the Btation, and

entered upon his duties early in June. II. I». Edmond, instructor in chemistry and

physics in tin- college, has been appointed station chemist.

Hawaii Station.— A proclamation lias been issued setting aside lands at Hamakua,
Hawaii, for a tobacco farm. Experiments to cover three years are planned, which

will be carried out under the direction of the Federal station. The funds for carrying

on the farm are to he supplied by private parties.

Louisiana Stations. —Clifford Waldron, farm manager at the sugar station al Audubon
Park, has resigned to accept a position in connection with an extensive sugar estab-

lishmenl in Antigua. He will be succeeded by A. E. Dodson. I>r. G. l>. Harris,of

Cornell University, has been elected to the chair of geology in the state University,

and will divide his time between university duties and the direction of the geological

survey of Louisiana.

Maine University and Station. —The "Maine Farming Special," run under the

auspices of the college of agriculture and the experiment station over the Bangorand

Aroostook Railroad, proved agreal success. Thirty-one stops of two hours each were

made, and eleven evening exhibitions were given. More than 20,000 people visited

the train and listened to the addresses. A similar trip was run over the Maine Cen-

tral Railroad in June.

The university is giving increasing attention to agricultural extension, and A. W.
Gilbert, a graduate of the Massachusetts Agricultural College and of Cornell Uni-

versity, has been placed in charge of this work. Reading and correspondence

courses on sixteen different topics are now offered. Efforts are being made to intro-

duce instruction in agriculture and forestry into all of the normal schools of the State.

It is now taught in the normal schools at Castine and Gorham, and it is planned to

start the work in a small way next year at Fort Kent, Presque Isle, ami Farmington.

Small tree nurseries will he stalled at each of the normal schools. The university

will offer at its summer school, .Inly 2 to August :'>, a course in nature study for

teachers.

W. M. Munson has been relieved of his duties as professor of horticulture in the

university, and will devote his whole time to experiment-station work. His title in

the station has been changed to orchardisl instead of horticulturist. F. IF Merrill,

professor of biological chemistry, will hereafter '_ri\e his entire time to the station as

chemist. A. C. Whittier, assistant chemist at the Massachusetts station, ha- been

appointed assistant chemist to the station, and Miss Joanna C. Colcord assistant

chemist, in place <»f I. Nurenburg, resigned. Roydon Hammond succeeds Bessie G.

Tow.r as Beed analyst and photographer.

New Jersey College and Stations.—The legislature has appropriated $24,000 for the

establishment of short courses in agriculture, and $6,500 for the maintenance of the

same. The college also received $27,000 due on scholarships for L902 1905, anc

$12,000 on scholarships for the present year. The station was given an appropria-

tion Of $500 for the inspection of Paris green, and $13,500 for work on the extermi-

nation of mosquitoes.

1025



EXPERIMENT STATION RECORD.

Cornell University.—The traveling summer school of agriculture has been post-

poned, the requisite number of students not having complied with the requirements.

North Carolina College and Station.—C. W. Burkett has resigned his position as

professor of agriculture in the college and agriculturist in the station, and will have

charge of short agricultural courses at Ohio State University.

<
. B. Williams, who lias been connected for a number of years with field-crop

work of the test farms under the State department of agriculture, has been added to

the station staff. Provision has been made for an additional worker in plant breed-

ing ami forage crops, for a tobacco specialist, and an assistant in plant diseases who

w ill give his entire time to the investigation of this subject.

Franklin Sherman, jr., formerly entomologist in the State department of agricul-

ture and the experiment station, who has been connected with the Ontario Agri-

cultural College during the past year, has returned, and R. S. Woglum, who has

been acting entomologist in his absence, will be retained as his assistant. R. H.

Harper and < >. L. Bagley, assistant chemists, have resigned, totakeeffect September 1,

and YV. A. Syme, a former graduate of the college, has been appointed in this position.

Ohio Station.—Because of the increasing administrative work of the station, the

office of assistant director has been established, and L. H. Goddard, experimentalist,

has been appointed to that position. W. F. Pate, formerly assistant chemist in the

University of Illinois, and L. L. La Shell have been appointed assistant chemists,

and ('. U. Kyle assistant agronomist.

Oklahoma Station.—John Fields has resigned the directorship of the station, to take

effect ( October 1. This step has been in contemplation for several months, and is to

enable him to give attention to private interests.

Oregon College and Station.—Mrs. Clara H. Waldo, of Macleay, has succeeded

William E. Yates as a member of the board, and Austin T. Buxton, of Hillsboro, has

succeeded B. G. Leedy. C. I. Lewis has been appointed horticulturist in the station.

South Dakota Station.—Frank A. Norton, assistant chemist, has resigned and has

become associated with a laboratory for canning at Aspinwall, Pa.

Utah College and Station.—Funds have been set aside for the completion of the unfin-

ished wing of the cattle barns and for the erection of an additional greenhouse.

R. W. Clark, professor of animal husbandry, has resigned to accept a position with

the .Montana College and Station, and J. T. Caine, a graduate of the college, ha* been

appointed in his place. J. W. Bolte, poultry manager, has accepted a position at the

Rhode Island Station. J. A. Crockett, instructor in dairying, has also resigned to

engage in private business. E. D. Ball, entomologist, has been granted leave of

absence for one year to pursue his studies.

Vermont University and Station.—The corner stone of Morrill Hall, the new agri-

cultural building, was laid June 26. W. J. Morse, assistant professor of botany, has

been appointed vegetable pathologist to the Maine Station and will enter upon his

duties July 1.

Virginia College and Station.—D. O. Xourse, agronomist, retired at the close of the

present college year, after many years of service, to engage in private business.

Washington College.—A four-year course in veterinary science has been established,

hading to a bachelor's degree.

Wisconsin University and Station.—James Milward has been appointed assistant in

horticulture, to take effect July 1. Leslie H. Adams, for many years farm superin-
tendent at the college and station, has severed his connection with the institution.

According to a note in Science, plans for an agronomy building and an agricultural

engineering building have been completed, and contracts for their erection are now
being made. These contracts will provide for their completion before the beginning
of the short course in agriculture next winter.
Wyoming Station.—R. E. Hyslop, a graduate of the University of Wisconsin and a

postgraduate of the University of Missouri, has been appointed agronomist and will
begin work Julv 1.
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Hampton Normal and Agricultural Institute.—The Shellbanks Farm, which has

hitherto been conducted al -t entirely on a commercial basis, has recently been

turned over to the agricultural department under the direction of Prof. E.
<

'. Bishop,

and will henceforth be utilized largely for the instruction of agricultural students.

A special three-year course ha- been inaugurated for those who wish to take agricul-

ture as their main work, and each boy \\ ln> undertakes the iree will put in seven

hours of every scl 1 day in actual field work under the direction of an instructor,

and will also receive two hours of theoretical agriculture and occasionally some nighl

work.

Policy of the Carnegie Foundation.—The trustees of the Carnegie F< lUndation for the

Advancement of Teaching have announced the policy of the foundation, through an

article by Henry S. Pritchett in Educational Review for June, 1906. rhe question as

to the admission of State institutions to the benefits of the foundation has been left

t.> be decided at the annual meeting of the trustees in November next.

[n this connection it is recognized that "from the standpoint of education there

are Berious objections to the recognition in a state like Wisconsin, for example, of a

modest college and the omission of the great State university, which is the real center

of high education. On the other hand, an important question of general public pol-

icy is involved when a private agency steps in between the state and an institution

which the State has founded and controls. For nearly a hall' century the greal Mate

universities in the Central West have labored to establish the principle that higher

education in their respective States is to he maintained by the State itself. This

principle has been established, and these universities are soon to be in possession of

the largest incomes which any institutions in America receive. The State may,

therefore, fairly lie expected to provide a retiring-pension Bystem for its own

professors."

The decision of this matter will he awaited with much interest, as it will affect a

large proportion of the workers connected with the agricultural colleges and experi-

ment stations of the country.

The International Agricultural Institute.—A recent number of Revue Scientifique

states that in spite of pessimistic predictions the future of this Institute is assured,

since the following countries have signified their intention to cooperate in its estab-

lishment: Italy, France, England, Russia, Germany, Austria-Hungary, United states,

Japan, Belgium, Holland, Switzerland, Spain, Portugal, Denmark, Sweden, Greece,

Luxemburg, Servia, Bulgaria, Egypt, Persia, Mexico, Equador, Uruguay, Nicaragua,

Cuba, and San Salvador, and other powers have signified their intention of cooperat-

ing. It is expected that, in accordance with the wish oi King Victor-Emmanuel,

the new palace in Rome will he completed in 1907, and the following: year the work

of the Institute wdl commence.

Agriculture at Cambridge University.—The hoard of agricultural studies reports

that the Worshipful Company of Drapers, to whom it is already indebted for the

endowment of the chair of agriculture, has offered $25,000 toward the buildings

required by the agricultural department, on condition that an equal sum he raised

hy the end of the year. Pledges ol $5,000 each have already been received from

four persons.

Agricultural High School of Berlin.—A chair of fishery and fish breeding has been

established at the Agricultural High School of Berlin and will he occupied by Dr. P.

Schiemenz, director of the Miiggelsee Biological Station, which now becomes a

department of the Agricultural High School.

Agricultural Continuation School in Germany.—The first agricultural continuation

school in the Province of Brandenburg was opened at Jessern last November and

continued until the end of March. Fourteen students were in attendance, and the

high grades which they maintained in the examinations at the close of the term

indicated that the experiment was entirely successful. The suhjects taught were
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chemistry, soils, fertilizers, and feeding. It is planned to supplement the winter

courses by Sunday afternoon lectures during the summer months, and to keep some

oversight of the students in their practieal work at home. The school was opened

at the request of sons of property owners in Jessern and Goyatz, who also bore the

cost of instruction.

School of Agriculture, Cedara, Natal.—The Cedara School of Agriculture, which was

opened to students in the spring of 1906, provides a 2-year practical course in which

students spend about 4 days a week in practical work in the field and workshop, and

the remainder of the time in the study of such subjects as forestry, horticulture, dai-

rying, veterinary science, entomology, agricultural chemistry, mathematics, book-

keeping, and surveying. The school is provided with a new building containing 2

stories and a basement, the latter devoted to laboratories, kitchen, etc., the first floor

to dining hall, library, and offices, and the second floor to dormitories and a large

lecture hall.

Children's Corn and Cotton Contest in Georgia.—The Georgia State College of Agri-

culture and Mechanic Arts has arranged for children's contests in growing corn and

cotton during the summer of 1906. These contests are open to schools or to pupils

growing corn or cotton at home. County exhibits of the crops grown will be held

during the month of October prior to the State Fair, and the contestants winning

prizes in the county contests will be allowed to send their exhibits to the State Fair

to enter competition for State prizes.

Irish Training School of Domestic Economy.—The Department of Agriculture and

Technical Instruction for Ireland announces that in July, 1906, it will award 10 open

scholarships and 10 limited scholarships to assist domestic economy students at the

Irish Training School of Domestic Economy, Dublin. These scholarships will entitle

the holders to free admission to the full course of training for teachers of subjects in

domestic economy. Arrangements have also been made by the Department for the

reception of a small number of students at St. Mary's Convent of Mercy, Portumna,

to pursue studies in dairying, poultry keeping, horticulture, household management,

cookery, laundering, etc.

Monthly Weather Review.—The editor of the Review, Prof. Cleveland Abbe, U. S.

Weather Bureau, invites librarians of agricultural institutions to inform him promptly

as to what numbers or volumes of the Review are needed to complete their sets of

this periodical. He will be glad to supply the necessary numbers and volumes as far

as possible.

Miscellaneous.—A bill appropriating $80,000 to St. Lawrence University for the

establishment of an agricultural course and S12,000 for maintenance has been passed

by the Xew York legislature and signed by the governor.

According to Mark Lane E.epress, the establishment of an agricultural college for

Devon (England) is being considered under the Seale Hayne bequest.

Hon. W. T. Harris, commissioner of education, has resigned, and Dr. E. E. Brown,

professor of the theory and practice of education in the University of California, has

been appointed his successor.

Director M. A. Scovell, of Kentucky received the degree of doctor of philosophy

from the University of Illinois at commencement.
Dr. W. C. Sturgis, formerly botanist at the Connecticut State Station, has been

appointed dean of the new school of forestry, established in connection with Colo-

rado College, to which reference has previously been made (E. S. E., 17, p. 722).

H. D. Hemenway, for a number of years director of the School of Horticulture,

Hartford, Conn., has severed his connection with that institution and during the

summer will conduct a course in nature study for teachers in the Woodland Farm
Camp School, at Westchester, Conn.

o
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EXPKRIMENT STATION RECORD.

Vol. XVII. July, L906. No. 11

The friends of agriculture will learn with sincere regret of the death

of Hon. H. 0. Adams, of Wisconsin, which occurred at Chicago,

July 9, L906.

Mr. Adams had shown himself to be a most earnest and intelligent

friend of agricultural progress, whose varied interests had for many
veins received his active cooperation and support. As a member of

the committee on agriculture of the House of Representatives, he

brought to his work wide familiarity with the conditions and needs of

agriculture, and judgment as to the means of accomplishing the

desired ends, which made him an extremely useful man to the country

at large. He was liberal and broad-minded in his conceptions, and

active and aggressive in urging what he conceived to be for the com-

mon good. Although he took a prominent part in all matters relating

to agriculture during his period of service in Congress, his success in

securing the passage of the act for the further endowment of agri-

cultural experiment stations stands out as a conspicuous feature of his

public career, and has made him a National figure. This act placed

him among the great benefactors of agriculture, along with Morrill

and Hatch, and will serve as an enduring monument to his memory.

Mr. Adams' avowed intention when elected to Congress was to

secure an increase of the appropriation for agricultural experiment

stations. In this effort lie showed not only an intelligent appreciation

of the stations' work, but of the higher work in agricultural science,

which must needs be quite limited under existing appropriations.

Although not a student of science, he had become thoroughly imbued

with the important relations of science in the development of agricul-

ture, and he entertained high ideals for work on the 1 frontiers of agri-

cultural science.

1029
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The successful passage of the act which bears his name, after sev-

eral years of labor in its behalf, was a matter of great satisfaction to

him, and he took a keen interest in the preparations for its use. He
was called just as the stations were coming into the realization of its

benefits and before work under it had fairly been instituted. In the

death of Mr. Adams the Federal Department of Agriculture, the

experiment stations, and agricultural progress as a whole lose a strong

and efficient advocate and supporter.

The appropriation for the U. S. Department of Agriculture for the

fiscal year 1907 nearly reaches the ten million mark. The regular

appropriation amounts to $9,560,110, and to this is added emergence7

appropriations aggregating $372,500. The grand total, $9,932,910,

represents an increase of $3,050,250 over last }
Tear.

A large proportion of this increase is, of course, due to the funds

provided for carrying into effect the new meat inspection law, but

apart from this the appropriation is larger than last year by over

$900,000. Most of the changes came independent^ of the Depart-

ment and as the result of popular demand, the emergency appropria-

tions and a considerable number of other items being urged by out-

side interests. As a matter of fact, the total appropriation, excluding

the increased amount for meat inspection, exceeds the estimates of

the Secretary of Agriculture b}T $156,730.

The act embodies an unusual number of new features, several of

which are of interest as inaugurating new policies. It marks a growth

of confidence in agricultural work and in the Department, and voices

an increasing sentiment for Governmental supervision of certain large

undertakings, administrative and otherwise, which affect the whole

country and are not at present provided for by local agencies.

The Bureau of Animal Industry now leads all other branches of the

Department in the amount of its appropriations—$3,916,980. This

figure does not include an emergenc}T appropriation of $82,500 for

experimental work looking to the eradication of Texas fever ticks,

which is to be carried on in cooperation with State authorities. The
chief interest in the appropriation for this bureau naturally centers

around the new meat inspection law, concerning which there has been

so much discussion in the public press. The execution of this law

will call for material expansion of the bureau's work in this direction.

For this the new law makes a permanent annual appropriation of

$3,000,000. Although no specific amount has been mentioned for

meat inspection in previous appropriations, about $850,000 a year has

been expended, so that the net increase for this purpose is about

$2,150,000.

Among other new duties the Bureau is authorized to make tests of

tuberculin serums, antitoxins, etc., of domestic and foreign manufac-
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ture, which are sold in the United States for the detection, prevention,

treatment, or curing of diseases of domestic animals; and is also given

$5,000 to conduct experiments in the diseases prevalent among domestic

animals in Minnesota and adjoining State-, in cooperation with the

Minnesota Experiment Station, with a view to developing antitoxin or

preventive vaccines. Twenty thousand dollars is specially designated

for " further developing the dairy indusl ry of the Southern State-, by

conducting experiments, holding institutes and giving object lesson-, in

cooperation with individual dairymen and State experiment stations/'

The amount appropriated for the Weather Bureau is $1,439,240, an

increase of $46,250. The work provided for doe- not involve any par-

ticularly new features.

The largest increase, except in the case of the Bureau of Animal

Industry. Is for the Bureau of Plant Industry, $142,860, making tin;

total $919,740. To this should be added an emergency appropriation

of $105,000 for continuing work against the cotton loll weevil by

encouraging the diversification of crop- and improved cultural method-.

breeding new cotton, etc. Some of the new features provided for in

this Bureau are the provision for inspection of grain at certain points

of export, for which $15,000 i-- named, a special investigation of para-

sites and orchard diseases prevalent in the Ozark Mountain region,

with a special appropriation of $5,000, the erection of a laboratory and

office building at the plant introduction garden at Chico, ( Jalifornia, and

$3,500 for the improvement and macadamizing of gravel roadways in

the Department grounds. The provision for the purchase of seeds

for Congressional distribution, which was eliminated by the I louse of

Representatives but was restored in the Senate Committee on Agri-

culture, remains $242,920, of which as formerly $37,780 is for the

introduction of seeds and plants from foreign countries.

The Forest Service is given a round million, which is an increase of

$124,860 over last year. Under the emergency appropriations $15,000

is provided for the erection of a wire fence on the Wichita Forest and

Game Preserve, to provide a range for the buffalo herd presented b}r

the New York Zoological Society; and &>.;">( )<) for a building on Dismal

River Forest Reserve in Nebraska. A new and important feature

affecting the policy of the Government. with reference to the forest

reserves is incorporated in the act. This authorizes the payment each

year of 10 per cent of the money received from these reserves to the

State or Territory in which the reserves are respectively located, to

be expended by the legislature for the benefit of the public schools

and public road- of the county or counties in which the reserves are

situated. This provision is looked upon with much favor, as it will

in large measure offset the loss t i the counties due to the withdrawal

of land from settlement and ultimate taxation.

Under the present method of administering the forest reserves they
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have become a considerable source of revenue. During the past fiscal

year the proceeds from these reserves amounted to $767,219.96. Of
this amount $203,113.27 was derived from sales of timber, $39,221.96

from "trespass," on account of timber previously cut but not paid for,

and $511,086.71 for grazing. It is confidently expected that in a few
years these reserves will not only be self-sustaining but will return a

considerable revenue over their cost of management.

The total for the Office of Experiment Stations, including the

$720,000 for the State experiment stations under the Hatch Act, is

$971,860. The general maintenance fund of the Office is increased to

$25,500, aside from the statutory salaries. The special appropriation

of $3,000 for Alaska, for the purchase and introduction of live stock

for experimental purposes, is continued, and the Hawaii Station is

given $5,000 additional to provide a suitable water supply. There is

an increase of $18,000 for irrigation and drainage investigations, mak-
ing the total for that purpose $122,200, and the field of the Office is

broadened to include agricultural education, the act authorizing the

promotion of elementary education in agricultural schools.

The total appropriation for the Office, aside from the amount carried

for the State stations, is $251,860, an increase of $56,960 over last

3
Tear. A clause in the act authorizes the Secretary of Agriculture to

turn over to the Georgia Station the buildings and machinery at Way-
cross, Ga., which were used b}T the Department in the study of the

production of table sirup, the condition being that the Georgia Station

shall establish and maintain a substation at Waycross in the interest of

the sirup and other agricultural industries in that part of the State.

In reality the act authorized the expenditure of $210,000 which does

not appear in ai^ of the totals. This was on account of the Adams
Act, increasing the Federal appropriation for the State experiment sta-

tions. Under the opinion of the Comptroller, this act would not have

gone into effect until the fiscal year 1907, but it was construed b}^ the

agricultural bill to appropriate $5,000 to each State for the fiscal year

ending June 30, 1906, and following this construction the Treasury

Department made these advances as soon as possible after the passage

of the agricultural bill. This amounted to $210,000 in all, a part of

which will doubtless remain unexpended, owing to the late date in the

fiscal }
Tear on which the bill passed. A considerable proportion of the

stations, however, were enabled to secure necessary permanent equip-

ment and the like for investigation to be undertaken with the new act,

and the work will thus be started on a larger and more effective scale

than would otherwise be possible, especially as the amount for the

present year is increased to $7,000.

For the Bureau of Chemistry the appropriation is $171,180, an

increase of $19,180 over last year. The Bureau of Entomology
receives $91,610, an increase of $10,110, of which $5,000 is for investi-
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gating the white fly affecting the orange groves of Florida. It also

lias an emergency appropriation of $85,000 for its cotton-boll weevil

investigation, and of $82,500 for establishing a quarant ine against the

further spread of the gypsy and brown-tail moth- in New England, in

cooperation with the authorities in the different State- concerned.

The fund for the Bureau of Soils is increased sit;. son. making the

total for this year $221,460; that for the Bureau of Statistics amounts
bo$210,560; and for the Biological Survey $52,000, the same as last pear.

The Office of Public Roads receives $70,000, an increase of $20,000,

and the Division of Publications $248,520, including, a- usual, $98,750

for the preparation and printing of Farmers' Bulletins. Other items

are: ( >ffice of the Secretary, Si L3,200; Library, $25,880, an increase of

nearly $5,000; Division of Accounts and Disbursements $32,210, and

contingent expenses, s:;7.<»(m>.

The new allotment to the Department from the printing fund is

$300,000 instead of $185,000 as formerly. This increase is apparent

rather than real, as the $115,000 added is intended to compensate for

certain changes in the printing law which place a large share of the

expenses for the Yearbook, annual reports, and the like upon the

Department. This fund, together with the proceeds from the forest

reserves, which are available for the useof the Forest Service and are

to be taken into account in future estimates, makes the total income

of the Department for the fiscal year L907 over eleven million dollars.

The growth of the Department in police or inspection duties is one

of the most salient features of the development of the past year. The
largest of these undertakings at present is the inspection of meats

and packing houses. The agitation for more thorough control of the

packing industry, with representations as to the inadequacy of the

laws in force and the insufficiency of the appropriations for carrying

them into effect, resulted in the passage of a law which is said by
experts to be the broadest and most stringent of its kind in force in

any country. Rarely has the weight of public sentiment been more
forcibly felt in Legislation than in the case of this law.

The law provides for ante-mortem and post-mortem examination of

animals intended for meat, and of the products at various stages, all

parts found to be " unsound, unhealthy, unwholesome and otherwise

unfit for human food" to be destroyed for food purposes in the pres-

ence of an inspector. The inspection is extended to canned and other-

wise prepared meats, which are required to bear the label showing
that they have been inspected and passed, the same as in the c;ise of

fresh meat. The law directs that all products shall be condemned
which contain dyes, chemicals, preservatives, or ingredients injurious

to health, except when packed for export to a foreign country with

whose laws such treatment does not conflict.
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An important provision is that for a sanitary inspection of the

packing establishments themselves, authorizing the Department to

scribe the rules and regulations of sanitation under which they

shall be maintained, and to withhold the inspection label from the

products of establishments which do not meet these requirements.

The inspection label is a requisite to shipment of meat or meat prod-

ucts from one State to another, or to a foreign country, so that trans-

ition companies are made subject to the law: and the inspection

also extends to live cattle, sheep, swine, and goats intended for export.

Penalties for violating the provisions of the law are fixed at a fine not

exceeding $1<)
5
000 or imprisonment for not more than two years, or

both. Heavy penalties are also provided for bribery of inspection

officials, or the acceptance of a bribe. Farmers and retail butchers

are exempted from the requirements of inspection.

Another important line of inspection work inaugurated by the last

Congress i- that in connection with the execution of the National pure

food law. This law prohibits interstate commerce in foods which

have been adulterated or misbranded, or which are unwholesome or

contain preservatives or other additions making them injurious to

health: and it also prohibits the manufacture or sale of such products

in any Territory, the District of Columbia, or our insular possessions.

It covers food>. condiments, beverages of all sorts, drugs, and niedi-

cines. Heavy penalties of tine or imprisonment, or loth, are imposed

for violations of the law, and condemned goods in process of transpor-

tation from one State to another, or to a foreign country, may be

confiscated.

The Department of Agriculture is charged with the administration

of the law. with the collaboration of the Treasury Department and

the Department of Commerce and Labor. The burden of maintaining

the inspection of food products under this law and of determining

what constitutes adulteration, will fall upon the Bureau of Chemistry

of this Department. No funds have yet been appropriated by Con-

— for carrying the law into effect, but considerable time will be

required for drawing up regulations and making the nece-sary pre-

liminary arrangements. Congress will be asked to make an immedi-

ately available appropriation when it convenes in December next. It

i^ the expectation of the friends of the measure that it will very mate-

rially strengthen and supplement the efforts of the several Slate- in

-tamping out the various forms of sophistication which have become

so prevalent.

An important branch of inspection work for which only a beginning

is provided by the appropriation act i- the grain inspection. There

was considerable agitation of this subject at the recent session of

3S, the contention being that provision should be made for an

inspection by the Department of Agriculture of grain for export to
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foreign countries, this inspection being for quality, condition, and

grade, and to serve as the basis for an official certificate. The bulk

of grain is now sold on the certificate of inspectors employed by

boards of trade and similar agencies, and there is frequently a lack

of uniformity in these certificates for similar lots. Questions arise as

to the accuracy of the certificate and the condition and deterioration

in transit, out of which dissatisfaction has grown which lias affected

our foreign t rade.

The result of consideration of this matter was that the Secretary of

Agriculture was authorized " to establish at such points of export as

he may deem expedient, laboratories for the purpose of examining and

reporting upon the nature, quality, and condition of any sample,

parcel, or consignment of seed or grain." The amount named for

this purpose was $15,000, which will obviously provide only quite

limited facilities for such inspection, hut will afford a court of appeal

in doubtful or disputed cases. This is doubtless one of the features

which will grow in extent as its importance and usefulness are realized.

and may ultimately assume considerable proportions.

It will thus be apparent that the Department is adding to its admin-

istrative and investigational functions extensive and important inspec-

tion work, which is broadened to include not only the special interests

of the farmers but the people as a whole.

3.3747—No. 11—00 2



RECENT WORK IN AGRICULTURAL SCIENCE.

AGRICULTURAL CHEMISTRY.

Introduction to the investigation of products important in agriculture,

C. Bohmer (Anleitung zur Untersuehimg landwirischafdich wichtiger Stoffe. Berlin: Paul

Pdrey, 1906, pp. YIII—135).—This book is intended as a guide for students and

teachers in agricultural-chemical laboratories.

The methods described are in the main those approved by the International Con-

gress of Applied Chemistry and of the Association of German Agricultural Experi-

ment Stations. The topics treated are mechanical analysis of soils; examination of

commercial fertilizers, including methods of determining phosphoric acid, nitrogen,

potash, and lime; examination of feeding stuffs; determination of the sugar content

of beets; milk examination; chemical analysis of soils, including preparation of

hydrochloric-acid solutions and their examination, fusion with alkaline carbonates

and reduction by means of hydrofluoric-acid, and the determination of nitrogen; and

preparation of solutions used in analysis.

Equilibrium between some bases when they are present simultaneously

with phosphoric acid, A. Quartaroli (Gaz. Chim. ItaL, 35 (1905), II, pp. 290-

304; Staz. Sper. Agr. ItaL, 38 (1905), No. 7-8, pp. 639-657; abs. in Jour. Soc. Chem.

Indus., 24 (1905), No. 23, p. 1229).— The author reports studies of the conditions of

equilibrium in the following systems: (1) 1H
3
P04 + iCaO (or BaO) -f 2KOH (or

NaOH); (2) 1H 3P04 + ^CaO (or BaO) + INaOH
; (3) 1H3P04 + £MgO + 2NaOH

(orKOH); (4) 1H
3P04 + pigO -f lXaOH (or KOH).

In the experiments which are reported 25 cc. of a normal solution of phosphoric

acid was mixed with corresponding amounts of the alkaline solutions and the whole

made up to 500 cc. An aliquot of the solution was filtered immediately and the

filtrate titrated with twice-normal hydrochloric acid in presence of methyl orange

and phenolphthalein. After standing for 2 days another portion of the solution was

filtered and titrated in the same way.
" In system (1) barely one-third of the phosphoric acid present is precipitated, in

the form of tri- and tetrabasic salts, and not two-thirds in the form of a double salt

Ca3 (Ba3)Na6(P04 ) 4 , as Berthelot stated. Two-thirds of the phosphoric acid

remains in solution in the form of tri- and di-basic salts. The bases are distributed

irregularly between the precipitate and the solution. If the system 1H 3P04 + 2BaO
+ 2NaOH be allowed to stand for a long time, the precipitate ultimately contains

one atomic proportion each of sodium and barium, and nearly one-half of the acid

is precipitated. In system (2) also, the bases are distributed irregularly between the

precipitate and the solution. The latter contains mono- and dibasic phosphates,

whilst the precipitate contains di-, tri-, and, occasionally, tetrabasic salts. Less than

two-thirds of the phosphoric acid is precipitated.

"Magnesia behaves differently from lime and baryta, and its behavior depends
also on the kind of alkali present. For example, in system (3) when the alkali

employed is sodium hydroxid, the precipitate consists solely of magnesium com-
pounds, whilst when potassium hydroxid is used, some alkali is carried down by the

precipitate. Jn system (4) much less phosphoric acid is precipitated (only about

1036
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one-sixth of the total quantity) ; apparently a soluble double phosphate is formed,

as dimagnesium phosphate is insoluble, and the amounl of alkali present would be

sufficient for the precipitation of the remaining dissolved magnesium under ordinary

conditions."

The reactions of the three phosphoric acids, (
'. Arnold and <. Werner

(Chem. Ztg., . Vo. 104, pp. ' : - ,:
~ tSt7; A >""'"

0, pp. 92,

The authors' tests of published reactions having Bhown them to be generally

unreliable, a new series of tests with the alkali Baits of ortho-, pyro-, and metaphos-

phoric acids is given.

On the compounds of pyrophosphoric acid, J. Cavalier {Compt. Rend. Acad.

[Paris'], 142 (1906), No. 15, pp. Four series of salts of this acid, which

is taken to be tetrabasic P2
II .are briefly described. Studies of the vapor densi-

ties of a series of alcoholic pyrophosphates show that they have a molecular weight

corresponding closely with the formula IM^K,.

On the determination of citric-acid soluble phosphoric acid in Thomas slag-,

II. Fresenius ( Landw. Vers. Stat, 64 (1906), No. /. pp. 12-15).— A brief review is

given of studies of this method.

The determination of phosphoric acid in fertilizers as phosphomolybdic
anhydrid, <;. Berth (Jour. Landv}^ 54 I 1906), No. 1, pp. 81-46; abs. in Chem. Ztg.,

30(1906), No. 24, Repert. No. 7, p. 94). This article reports a study of the accuracy

of Neumann's method as applied to pure phosphates and Thomas Blag solutions

prepared in various ways. The method is reported to have given accurate results

under all conditions and is much simpler and more accurate than direct precipitation

of phosphoric acid as magnesium-ammonium phosphate.

The determination of ammoniacal nitrogen in ammoniated superphos-

phates, Scheele and von Soxhlet
I
Landw. Vers. Stat., 64 I

1906 |, No. 1, pp. 15-17 ).
—

A brief account is here given of the discussion of methods for this purpose at the

Munich meeting of the Association of t rerman Agricultural Experiment Stations.

A simple method for the determination of nitric acid in nitrates, J. T.

Bornwater ( Chem. Weekbl, 8 (1906), pp. SO, SI; abs. in Chem. Centbl., 1906, J. No. 8,

/.'. 70S).—In the method proposed the nitrate is reduced by means of potash solution

and aluminium foil and the ammonia distilled in a Kjeldahl apparatus.

On the need of uniform methods of titration in the determination of nitro-

g-en, B. Schulze (Landw. Vers. Stat., 64 I 1906), No. 1, pp. 85, 86).—A brief account

of the discussion of this subject at the .Munich meeting of the Association of < rerman

Agricultural Experiment Station.-, calling attention to lack of uniformity in kind and

strength of acids and alkalis used and of the desirability of greater uniformity in

these respects.

The determination of potash by means of perchloric acid (Landw. Vers.

Stat., 64 (1906), No. 1, pp. 6, 7).—This method is described and its unanimous adop-

tion by the Association of < rerman Agricultural Experiment Stations is recorded.

The detection and determination of chlorate in sodium nitrate, L. < rRiMBERT

(Jour. Pharm. el Chim., 6. ser., 28
I 1906), pp. 98-100; aba. in Analyst, 81 (1906), No.

861, p. 128).—Sodium nitrate is toted for presence of chlorate by shaking up the

solution with 1 drop of anilin, and pouring a little strong sulphuric acid down the

side of the tube. If chlorate is present an intense blue /one appears at the junction

of the liquids. ( Ihlorate is determined quantitatively by igniting the nitrate with a

little cane Bugar, extracting with water, and titrating for chlorids in the usual way.

On the gravimetric determination of calcium, < ). Brunck (Ztschr. Analyt.

chnn., 46 (1906), No. /, /</'. 77 87, fig. 1).—Comparisons of various methods—direct

weighing, weighing as carbonate, sulphate, and fluorid—oi determining lime art-

reported. Direct weighing gave the most unsatisfactory result generally too high.

oZtschr. Analyt. (hem., 37
I 1898), p. 317.
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The other three methods gave closely agreeing results and were about equally satis-

factory. The fluorid method is probably the quickest and most satisfactory in the

hands of beginners. For control purposes it is recommended to weigh first as car-

bonate and then convert into sulphate or fluorid.

Determination of lime in soils, D. J. Hissixk (Chem. WeekbL, 3 (1906), pp.

73-78; abs. in Chem. Centbl, 1906, I, Xo. 11, p. 961).—Neubauer's method is recom-

mended.

The analysis of foods. Simple and easy methods of detecting- adulteration

of food products and other domestic articles, C. Margeot (V analyse des aliments.

Recettes simples et faciles pour decouvrir toutes les falsifications des produits alimentaires

et autres objets domestiques. Paris: E. Flammarion, pp. 188).—As the subtitle states,

this volume gives simple directions for the detection of adulteration of food products

and other materials used in the home. The descriptive matter includes standards of

quality of staple articles of food, the principal methods of adulteration and sophisti-

cation which are likely to occur, and methods of detection of adulteration.

The use of the immersion refractometer in food analysis, J. Hants and K.

Chocensky (Ztschr. Untersuch. Nahr. u. Genussmil., 11 (1906), Xo. 6, pp. 313-310,

figm ^)._xhe experimental data described show that the immersion refractometer

may be used to determine the amount of caffein present in aqueous solution quickly

and accurately.

Maple sirup and maple sugar investigations with particular reference to

the detection of adulteration, C. II. Jones ( Vermont Sta. Rpt. 1905, pp. 315-839).—

A number of samples of maple sugar and sirup, maple cream, and brown sugars were

examined with special reference to the amount and character of the ash present, the

malic acid value, the amount of precipitate obtained with lead subacetate, and other

characteristics, the object of the investigations as a whole being the detection of

adulteration, particularly with cane and beet sugar products.

According to the author, the minimum standards which seem warranted when

applied to a filtered sirup weighing 11 lbs. to the gallon are not less than 0.50 per

cent total ash, not less than 0.15 per cent insoluble ash, not less than 0.40 per cent

malic acid value, nor less than 1.00 cc. for the lead subacetate precipitate.

If an examination of an original sample shows that one or all of such salient fac-

tors are below the minimum, the samples should be boiled to a uniform basis of con-

centration and filtered. It would seem, the author states in effect, that a certain

minimum amount of ash can not be removed from pure maple sirup or maple sugar

made into sirup, by the ordinary methods of filtration, and that even slow and com-

plete filtering fails to remove sufficient ash from the pure goods to admit even a sus-

picion of adulteration.

The ash of pure maple goods consists largely of carbonates of potassium and lime

with relatively small and varying quantities of sulphates and phosphates. The

determination of the sulphates, according to the author, is of use at times in detect-

ing adulteration since they are present in relatively large amounts in many commer-

cial brown, cane, and beet sugars.

"The amounts of lime and potash also afford data useful in judging the purity of

suspected samples. Owing to the work involved these determinations are needful

only in important cases when other tests do not furnish convincing data.

"It has been observed that the percentage of sulphates appears to be greater in

maple sirup than in maple sugar, although no explanation has been offered. In the

writer's opinion, it may be accounted for as follows: The percentage of ash, soluble

in water, is greater in sirups than in sugars. . . . This is due entirely to the larger

quantity of malate of lime (insoluble ash) in the sugar. As sulphates are found

largely in the soluble ash, they would therefore average greater on an ash basis in

sirups than in sugars.
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"The author has yel to see a pun- maple sirup that, even after souring or long

keeping under any reasonable conditions, will not furnish an abundant maple aroma

mi boiling alter dilution with water. The flavor or taste of maple goods may Berve

in a measure to indicate their purity. Inasmuch as man} pure maple sirups, par-

ticularly those produced in certain sections of the country, have what might be

termed a ' molasses taste,' it is besl not to form hastj opinions from this sense alone,

especially if the origin, age, and conditions of manufacture are not known. The

flavor taken into consideration with color is a good criterion as to quality of maple

products." ( For earlier work see E. 8. R., 17. p. 219).

The examination of honey, II. Matthes and 1'. Mueller Ber. Nahrmll. Unter-

such. Amt. Jena, 1908 ',. pp. 81 ','•: abs. in ZUtchr. \hitersueh. Ndkr. u. Genussmtl.,

9(1905), No. 12, />/>. 789-741)-- Detailed directions are given for determining the

different constituents and constants desirable in an analysis of honey, a feature of

the work being the recommendation that a uniform solution of honey be used in

every ease. The author prepares the solution by dissolving 5 gm. of warm well-

mixed honey in 50 gm. of warm water and then diluting to 150 gm. The results of

the analyses are all expressed on the dry-matter basis.

Concerning" starch, gdycog-en, and cellulose, '/.. II. Skraup (Monatsh. Chem.,

26 (1905), No. 11, p. 1415; abs. in Zentbl. Physiol., .'<>
i 1906), No. /. pp. I, ?).—The

chlorazetyl products of starch, glycogen, and cellulose were made bytreatmenl with

acetic-acid anhydrid saturated with hydrochloric acid.

From the chlorin content of the bodies formed it is possible to Becure data regard-

ing molecular weight. The calculate.) molecu'ar weight for soluble starch was 7, 1 10,

which implies that the starch formula is 46 to 50 times C,l I ,,,< ',. The calculated

molecular weight for glycogen was 23,630, which would imply a very complicated

molecular structure. The values obtained for cellulose from filter paper indicate

that the formula is not higher than for soluble starch, perhaps (C6H „,< l

Chemistry of the albumens, S. B. Schryver
I
Philadelphia: I'. Blakiston

1

8 Son &
Co., 1906; rev. in Jour. Amer. Chun. Soc, 28(1906 . No. 5, pp. I 660).- The pres-

ent knowledge of the chemistry of proteids is summarized.

"Facts relating to the solubility, physical properties, precipitation by salt.-, coagu-

lation, behavior toward acids and bases, etc., which have, in the past, formed so

Large a part of the accounts that have been written ol these bodies occupy in this

hook but a very insignificant place. This fact shows the great progress made during

the past live years in our knowledge of the chemical side of this subject, for it is

now possihle to give a condensed accounl of the purely chemical fact- that are known

which is sufficiently extensive to warrant their publication in a separate volume."

A considerable part of the volume is taken up with the chemistry of the nucleic

acids and their decomposition products, especially the purin and pyrimidin bodies,

which hear no chemical relation t<> the protein molecule proper "The only reason

for including the nucleic acids is the fact that they ate always found in nature

together with the proteins or the protamins. This practice, while convenient for

those familiar with the proteins, leads to confusion among those who take only a

general interest and read such hooks as the one under consideration in order to

obtain a general know ledge ol the chemistry oi the prot< in-

Crude gluten, F. A. Norton (Jour. Amer. Chem. Soc., Wo. 2, pp. 8-25).—
According to the author's investigations "crude gluten consists of about 7"> per cent

of true gluten— gliadin and glutenin—together with small percentages of nongluten

proteid, mineral matter, lat. starch, fiber, and other nonproteid matter.

"The relation of the crude gluten content to that ol total protein
I

N 5.7
I

varies

with the character oi the flour, the crude gluten content being greater than total

protein for straight and low-grade flours, nearly the same tor patent (lours, and less

for whole-wheat meal.
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" Crude gluten is an expression, in addition to the true gluten content of a flour,

of the balance between the loss of nongluten proteids and gain from the retention of

nonproteid substances. The relation of the crude gluten content to the total protein

content can thus be explained by the varying composition of the different flours in

respect to nitrogenous compounds and nonproteids.

"Crude gluten is a very rough expression of the gluten content of a flour or wheat

and the determination has but little worth in the valuation of flours.

"The determination of total nitrogen and gliadin nitrogen with expression of the

ratio of gliadin to total protein (N X 5-7) seems to be the best simple method at

hand for estimating the gluten content and ascertaining the character of the gluten

in the valuation of wheats or flours."

Determining- the sulphurous acid in meat, C. Mentzel (Ztschr. Untersuch.

Nahr.u.GenussmtL, 11 (1906), Xo. 6, pp. 320-324).—Inanumberofcasesthedistillation

method showed the presence of small amounts of sulphurous acid (5 to 7.8 mg. ) in

chopped meat when it could not beidentified by meansof potassium-iodid-starch paper.

The estimation of undigested protein in feces by means ofthiosinamin acid,

E. Rosenberg {Arch. Verdauungskrank., 11, p. 321).—Oefele's method of estimating

undigested protein is, according to the author's investigations, not reliable.

Concerning the composition of lecithin, M. Wintgen and O. Keller {Arch.

Pharm., 244 {1906), Xo. 1, pp. 3-11).—Studies of the phosphorus and nitrogen con-

tent of lecithins of animal and vegetable origin^ire reported. The puiity of lecithin

can not be ascertained by determining the nitrogen and the phosphorus content

alone. Whether the determination of the iodin value and the free fatty acid value

will serve for the purpose must be determined by further investigation.

General and physiological chemistry of fats, F. Ulzer and J. Klimont

{Allgemeine und physiologische Chemie der Felte. Berlin: ./. Springer, 1906; rev. in

Osterr. Chem. Ztg., 9 (1906), No. 9, p. 128).—A monograph on the chemistry of fats

from the standpoint of theoretical and physiological chemistry. A feature of the

work is the data on the qualitative chemical composition of the fats. Chapters on

the hydrolytic cleavage of fat from the standpoint of physical chemistry, by E. Abel,

and on the cleavage of fat by enzyms, by S. Fokin, are included.

Concerning the estimation of fat in oil-bearing seeds, F. Ruppel (Ztschr.

Analyt. Chem., 4-5 (1906), Xo. 2, pp. 112-114).—The modified method proposed con-

sists in extracting the bulk of the fat by treating the finely ground seed for 6 hours

with ether, then drying the undissolved residue, grinding with quartz sand, and

extracting aliquot portions until all fat is removed.

Contribution to the examination of butter, M. Siegfeld (Milchw. ZentbL, 2

(1906), Xo. 4, pp- 145-164, dgms. 5).—This is a continuation of investigations pre-

viously noted (E. S. R., 17, p. 9).

The data obtained in the examination of the butter from 2 dairies for several years

are used as the basis for a discussion of the relative value of determinations of the

Reichert-Meissl number, Polenske number, saponification number, iodin number,

and the average molecular weight of the fatty acids in the examination of butter, in

general, an increase in the Reichert-Meissl number was accompanied by an increase

in the saponification number and a decrease in the iodin number, and in the average

molecular weight of the nonvolatile fatty acids. The sample having the lowest

Reichert-Meissl number, 23.7, had a saponification number of 218.7, an iodin num-
ber of 47.4, and an average molecular weight of 269.9. The sample having the

highest Reichert-Meissl number, 31.65, had a saponification number of 229.9, an

iodin number of 34.6, and an average molecular weight of 257.6.

A simple method of determining fat in milk, Kpttxer and Ulricii (Ztschr.

Offentl. Chem., 12(1906) , Xo. 9, pp. 162-166).—Numerous tests were made of the Sichler

method in comparison with other methods, the results being considered as showing
that this method is a decided improvement over the rapid methods previously used.
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Gerber's salt method, (
'. Beger i M'dchw. Zentbl., : 1906 . No. '. pp. 1%0-J

The author reports favorably upon the use oi this new.method of determining tat

in milk.

The influence of acetic acid and alcohol in gravimetric determinations of

the total solids in milk, A. Segin i M'dchw. Zentbl., .' 1906 . No. • •'. pp. 115-119).—
The author uses the covers of porcelain crucibles from which the small central han-

dles have been broken off, measuring into each cover about 2.5 cc. of milk, and
rapidly weighing the sample. The milk is then evaporated over a water bath ami

the residue dried to a constant weight in a water oven at 100° C, which requires

about 4 hours. No absorbent material is used.

The time required for drying to a constant weighl was increased by the addition

of acetic acid and alcohol and higher results were usually secured. The direct drj ing

in small porcelain dishes is recommended as one of the mosl accurate, convenient,

and reliable methods for determining solids in milk.

On the watering- of wine and milk, 1 . Si rre
I Ann. Chim. AnalyL, 11 i 190.6),

No. 5, pp. 163-165C). The methods given for the detection of added water depend

upon the diphenylamin reaction for nitrate-, which is not given by these mat. -rials

when pure.

Collaborative work on tannin analysis, 1'. 11. Small [Jour. Soc. Chem. Indus.,

.'.-,
| 1906), No. 7, pp. 296-298).—This is a brief review of the work of several associa-

tions on the methods of estimating tannin. A fairly satisfactory method, the.

principles of which are given, has resulted, according to the author, from this

collaborative work. The various lines of work of the American heather Chemists'

Association now in progress are outlined.

Miscellaneous chemical analyses made in 1901, A. M. Peter and I.. 0.

Beatty {Kentucky Sta. Rpt. 1901, pp. 263 295).—Analyses are reported of 49 samples

of sorghum juice, 22 of butter, 27 of sugar beets, 17 of soils, 7 of feeding stuffs, 9 of

common salt, 4 of crude petroleum, 1 of marl, 2 of phosphate rock, 4 of clay, 4 of

ashes, 2 of tobacco stems, 1 of a tobacco by-product, 5 of tobacco extract, 3 of Paris

green, 1 of a commercial substance recommended.for use in curing tobacco, 5of Ken-

tucky asphalt rock, 1 of iron ore, and 24 of mineral waters. Determinations were

also made of the arsenic in 6 samples of sprayed cabbage.

Miscellaneous chemical analyses made in 1902, A. M. Peter, L. « ». Beatty,

and s. I). Averitt {Kentucky Sty. Rpt. 1908, pp. 283-335).—Analyses are reported of

16 samples of sorghum juice, 31 of sugar beets, 10 of butter, 27 of soils, 1 of old wood
ashes, <il of grasses and forage plants, t> of soybeans, I of mushrooms, 2 of cotton-seed

meal, 1 of a calf food, l of distillers' corn bran, 1 of dried distillers' grains, 5 of dis-

tillery slop, 5 of clay, 2 of inter earth. 1 of dissolved hone. I of agricultural lime, 1 of

cow manure, and 4l' of mineral waters.

Miscellaneous analyses, ('. II. Jones and I". M. Hollister
| Vermont Sta. /i/'t.

1905, pp. 339, 840).— Analyses of a number of miscellaneous materials, including

nitrate of soda, dried blood, tankage, hone ( raw and steamed |, acid phosphate, mu-

riate of potash, wood ashes, muck, and mixed fertilizers, are reported.

METEOROLOGY WATER.

Monthly Weather Review
| Mo. Weather Rev., 34 1906 . Not. /, pp. 1-60, fig*.

19, charts 8; 2, pp. 61-108, figs. 9, charts P#).—In addition to the usual reports on

forecasts, warnings, weather and crop conditions, meteorological tables and charts

for the month- of January and February, 1906, recent papers bearing on meteorology,

recent additions to the Weather Bureau library, etc, these numbers contain the fol-

lowing articles and note.- :

No. 1.—The Cyclonic storm of October 6-12, 1905, in the North Atlantic Ocean

(illus ), by .1. Page; [mproved Methods for Finding Altitude and Azimuth, Geo-
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graphical Position, and the Variation of the Compass—Second Article (illus. ) ; Studies

on the Thermodynamics of the Atmosphere—I, Asymmetric Cyclones and Anticy-

clones in Europe and America (illus.), by F. H. Bigelow; Atmospheric Electricity,

by G. C. Simpson; Atmospheric Electricity in High Latitudes, by G. C. Simpson;

The Time of Moonrise and Moonset (illus.), by W. F. Rigge; A Possible Extension

of the Period of Weather Forecasts, by E. B. Garriott (see p. 1045); Forecasts and

Verifications in Western Australia, by W. E. Cooke; The Relation of Forests to

Rainfall (illus.), by W. F. Hubbard (see p. 1044); An Important Old Local Weather

Record for Philadelphia, Pa.; An Appeal for an Aero-physical Observatory in Japan,

by S. T. Tamura; Tornadoes—Hailstones—Thunderclouds, by J. P. Gibson; and

Weather Bureau Men as Educators.

No. 2.—The Relation between Storm Movement and Pressure Distribution (illus.),

by E. H. Bowie; Climatology of Haiti in the Eighteenth Century (illus.), by C. F.

Talman; Mean Annual Rain Map of New South Wales; Studies on the Thermody-

namics of the Atmosphere—II, Coordination of the Velocity, Temperature, and

Pressure in the Cyclones and Anticyclones of Europe and North America (illus.), by

F. H. Bigelow; Vertical Air Currents, by F. W. Proctor; Snow Formed by Mixture

of Warm and Cold Air, by R. W. Gray; Prevention of Damage by Frost, by R. P.

Skinner (see p. 1044); Early Knowledge of the Tides at Panama, by R. A. Harris;

Publication of River Gage Readings; Weather Bureau Men as Educators; Life and

Work of James P. Espy; Lectures on Meteorology; Hailstorms in the Bahamas; A
Fake Rain Maker; and Outline for the Study of Meteorology in the New York
State Normal School.

Meteorological observations (IdaJio Sta. Rpt. J90.5, pp. 36-48).—Daily and
monthly summaries are given of observations during 1905 on temperature, pressure,

precipitation, cloudiness, and wind movement. The mean temperature of the year

was 48.6°, the highest temperature 103°, July 22; the lowest -13°, February 11;

the total precipitation (rainfall and melted snow) was 20.37 in., the rainfall being

17,51 in.

Meteorological summaries for the year 1901 (Kent ark;/ Sta. Rpt. 1901, pp.
296-301).—Tabular summaries for 1901 are given of observations at the station on

pressure, temperature, precipitation, cloudiness, wind movement, and casual

phenomena.

Meteorological summaries for the year 1902 (Kentucky Sta. Rpt. 1902, pp.
336-341)—Tabular summaries for 1902 are given of observations at the station on
pressure, temperature, precipitation, cloudiness, wind movement, and casual

phenomena.

Meteorological observations (Maine Sta. Bid. 124, pp. 229-231).—Monthly and
annual summaries are given of observations at the experiment station on pressure,

temperature, precipitation, cloudiness, wind movement, and of rainfall at 24 differ-

ent places in the State. The mean pressure for the year was 29.84 in., the mean
temperature 42.13° (normal for 37 years 42.2°), precipitation 32.01 in. (normal for 37

years 43.98 in.), snowfall 70.5 in. (normal for 37 years 91.6 in), number of clear days

150, cloudy days 121.

"The winter of 1904-5 was one of unusual severity, December being ±\°, January
3°, and February 4° below the average for these months. . . . During this same
period the thermometer registered zero or below, as the minimum temperature, on
no less than 50 days.

"For three successive years the total precipitation has been very low, the deficit

for the past year amounting to about 12 in., or over one-fourth of the whole. The
shortage was especially noticeable in March and October, in which months the pre-

cipitation was about one-fifth the average. In but one month of the year, November,
did the precipitation equal the average amount."
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Meteorological observations, J. E. Ostrandeb and T. \. Barry (Massachusetts

Sta. Met. Buls. 207, 208, pp. 4 each).—Summaries of observations al Amherst, Mass.,

on pressure, temperature, humidity, precipitation, wind, sunshine, cloudiness, and
casual phenomena during March and April, 1906. The data are briefly discussed in

a general note on the weather of each month.
Meteorological observations at the Michigan Agricultural College for the

year 1904 [Michigan Sta. Rpt. 1905, pp. 99-128). Tabulated daily and monthly
summaries of observations during 1904 on temperature, pressure, precipitation,

humidity, cloudiness, wind movement, etc.

Swedish meteorological observations, 1904, II. 1.. Hamburg M< t. Takttag.

Sverige [Observ. MH. Sued.], K. Svenska Vetensk. Akad., ',>'
I 1904), />/> X 157). This

report is divided into.", part-,
1

1 ) daily observations al 18 stations nf thesecond< rder,

(2) monthly and animal summaries of all the meteorological elements furnished by
39 stations of the second order, and

| 3 "--lay means of temperature at the 39 Btati ms
included in part 2.

Meteorological observations for the year 1904 at the Ploti Agricultural
Experiment Station, M. Svolinskv (Ghodichnuil Otchet Ploty. Sehk. Kkoz. Opuitn.

siani:!',, to [1904), /'/' 1-25). As in previous years
i

E. S. R., 16, p. -Ml . this report

summarizes observations on precipitation
| including snowfall |, evaporation, humidity

of the air, temperature of the air and of the soil atdifferenl depths, insolation and
solar radiation, atmospheric pressure, and direction of wind. The total precipitation

during the year was 299.4 mm., the smallest for the t.n years during which observa-

tions have been made at the station. The distribution of the rainfall, however, was
favorable for the growth of crops. The mean annual temperature of the air was
below normal. The maximum temperature was 35.1° C, July IS; the minimum,
—23.2°, January Hand L3. The maximum pressure during the year was 764.6 mm.,
the minimum 728 nun. The prevailing direction of wind was northwest
Observations at the meteorological observatory of the University of Inns-

bruck in 1902, \V. Trabbrt (Ber. Naturw. Med. Ver. Innsbruck, .">
\ 1908-4, 1904-5),

/>/>. 277-887).— Detailed tabular records of daily observations on atmospheric pressure,

temperature, humidity, cloudiness, wind, and precipitation, and hourly observations

with self-recording apparatus on pressure, temperature, humidity, rainfall, and sun-

shine are given for each month of the year.

International Meteorological Conference at Innsbruck
| Nature [London"], 72

|
1905 i, Nos. is:.;, /,/,. r,io-:,i.'; 1875, j>j>. 662, 568; 78

I 1906), No. 1892, i>j>. 881, 882).—
A summary account of proceedings of this conference held at Innsbruck Septem-
ber 9-15, 1905, under the presidency of .1. M. lVrnter.

In his opening address the president discussed particularly the importance and
progress of exploration of the upper air ami the problem of weather periods and
their connection with and dependence on the activity of the sun. Among the sub-

jects receiving particular attention wen- investigations of excessive rainfall, solar

radiation, long series homogeneous observations, meteorological observations during
the last century, island meteorological stations, and use of wireless telegraphy to

announce the approach of storm-.

Japanese meteorological service in Korea and China, S. T. Tamuba [Science,

h. ser. t 28 {1906), No. 584, /'/> 896, 897 I.- The organization of a series of stations

under the supervision of the Ohemulpo Meteorological I observatory and their equip-

ment are briefly described.

Climatic notes on the Sahara, K. F. Gai mi; Ann. Geogr., 14(190 . No. 78,

pp. 459-461; H"l. Amir. Geogr. Sue, 88 (1906), No. /. pp. 82 84; "/<•-•. in Science, n.

«i\, J.t (1906), X". 588, y. 555).—The more important climatic facts brought out in

this report are that strictly desert conditions are nol as extensive in the Sahara as

is generally believed; and that there have been three epochs in the climatic history
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of the region, the first marked by conditions which supported a dense population

(of the neolithic period), the second by desert conditions, and the third, or present

period, in which the land is gradually assuming a steppe-like character.

The gradual desiccation of the region advanced from the Soudan, but to-day the

rainbelt is again extending more and more toward the north. On the steppes, where
the Soudan merges into the Sahara, the annual rainfall is 6 to 12 inches and supports

considerable vegetable and animal life.

Texas rainfall during- 1905 ( Texas Farm and Ranch, 25 (1906), No. 10, p. 3, fig.

1).—A map with brief notes furnished by E. E. Spencer, director of the Texas sec-

tion of the Weather Bureau, is given. The average annual precipitation for the

State as determined from reports of 87 stations was 44.49 in., or 12.55 in. above the

normal. The greatest annual precipitation was 86.32 in. at Jefferson, the least 17.8

in. at El Paso. The heaviest rainfall occurred over the eastern, northeastern, cen-

tral, and coast regions of the State.

Rainfall in the agricultural districts, G. G. Boxd (Queensland Agr. Jour., 16

(1906), No. 5, p. 380).—A table is given which shows the total rainfall for each month
from December, 1904, to December, 1905, inclusive, in 41 agricultural districts of

Queensland.

The relation of forests to rainfall, W. F. Hubbard (Mo. Weather Rev., 34 (1906),

No. 1, pp. 24-26, figs. 2).—The distribution of forests as dependent upon rainfall is

illustrated by conditions in California, and it is shown that "topography and winds

are the controlling factors in the distribution of forests. They make most of the

Pacific coast a region of winter rains and summer droughts, and, away from the

coast, limit the forests to the higher altitudes. ... As rainfall determines the

presence or absence of forests, so the configuration of the land and its relation to

wrater bodies and constant winds determine the rainfall."

Forests and rainfall in Silesia, J. Schubert (Ztschr. Forst u. Jagdiv., 37 (1905),

No. 6,j)p. 375-380, figs. 3; abs. In Met. Ztschr., 22 (1905), No. 12, pp. 566-570, figs. 3,

and Science, n. ser., 23 (1906), No. 589, p. 593).—This subject is discussed on the basis

of the rainfall map published by Hellmann in 1899, the conclusion reached being that

forests seem to produce an increase in precipitation. This is ascribed to the fact that

forests retard wind movement and promote rise and cooling of the air. If one-half

of the observed difference is set down as being due to the increased protection of the

gauges set up in or near the forests, the actual effect of the trees themselves would
roughly correspond to an increase in altitude of 40 meters.

Prevention of damage by frost, E. P. Skinner (Mo. Weather Rev., 34 (1906),

No. 2, pp. 79, 80).—Tests of various smudges and the use of potash salts as fertilizers

are reported, which, while not conclusive, indicate that more or less protection may
be afforded in some cases by such means.

Cloud studies, A. W. Clayden (London: John Murray, 1905, pp. XII1+184, pis.

61 ; rev. in Nature [London], 73 (1906), No. 1896, pp. 416, 417, figs. 2).—In his review

of this book Prof. H. H. Hildebrandsson states that it will be a standard work for

all students of clouds. The author accepts the types of the International Cloud Atlas

and arranges his various forms as subforms of these types with the exception of the

nimbus cloud, which he classifies as a subform of the stratus type.

On cloud formation in the Alpine valleys. —Contributions to the mechanism
of cloud formation, II. vox Ficker (Ber. Naturn: Med. Yer. Innsbruck, 29 (1903-4,

1904-5), pp. 193-275).—A series of observations at various elevations to study especially

the formation of stratus clouds in inland valleys is reported.

Apparatus for observing and recording storms (Sri. XX. Steele, 1905, Aug.

15, Sup.; abs. in Rev. Sci. [Paris], 5. ser., 5 (1906), No. 9, pp. 278, 279).—An appara-

tus devised by A. Turpain, of the meteorological observatory of Puy-de-D6me for

photographically and automatically recording the electrical condition of the atmos-

phere during storms is described.
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A possible extension of the period of -weather forecasts, I'.. B. Garrioi i Mo.

Weather Rev., 34 1 1906), No. 1, pp. 22, 23). A study of counterbalancing tendencies

w ith regard to weather abnormalities in different part- of the globe leads to the con-

clusion that with completi f daily telegraphic communication with the domi-

nating "centers of atmospheric action " over Siberia, the Alaskan coast, the Azores,

and Iceland, "daily available Forecasts can undoubtedly be made of the general

character of the weather for at leasl one week in advance. Such general forecasts

could specify the character, whether war r cold, wel or dry, of the weather of

the near future, and could indicate the duration and termination, days in advance,

of periods of abnormal weather."

Public water supply of Ohio i Ann. Upt. />'</. Health ohm, iu\ 1904), pp.61
Reports are given on plans for water supplies or sewerage proposed during 1904 tor

a large number of places in Ohio.

The resultsof laboratory examination of waters, Bewage, and sewage effluents, and

studies of methods of purification are also reported in detail.

It is stated that "with bill few exceptions the surface water- of the State are

unsuited for a public supply. En many regions the ground water is inadequate for

a city of much size. The purification of surface waters must receive more and more

attention. A filtration plant must be properly constructed and efficiently operated

to afford a safe water supply."

It is suggested that " it would seem nol improper for the state Board of Health to

collect the evidence to show thai the water supply of any city is dangerous to life

and health. The attorney-general might present this evidence to a court of com-

petent jurisdiction—to the supreme court, if possible. If satisfied that conditions

were such that public interests warranted and demanded it, this court should have

authority to compel the city to make necessary improvements within a reasonable

time."

Seventy-one cities and 177 villages, representing 55 per cent of the population of

Ohio, had a public water supply in L904.

The sources of water supply in Wisconsin, W. G. Kirchoeter i Bui. Univ.

Wis., No. 106, pp. 103-267; abs. in Engin. News, 55
I 1906), No. IS, pp.855, 356).—It

is stated that of the 27o cities and villages in Wisconsin 120 are provided with a

public water supply. Fifty of the latter use artesian water. 30 ground water. 14 lake

water, 12 river water, and of the remainder the source of supply is not definitely

known. Of the artesian well supplies,. 27 are from Potsdam sandstone, 10 from St

Peters sandstone, and the remainder from both.

As regards the amount of water used from the various sources, lake waters rank

first, artesian, waters second, ground waters third, and river waters fourth. As to

sufficiency or quantity, lake waters rank first, river waters second, artesian waters

third, and ground waters fourth, and as to purity, artesian waters rank first, lake

waters second, ground waters third, and river waters fourth. The most serious

troubles with artesian water- were hardness and presence of iron.

The biology of water bacteria, E. Kohn {Centbl. Halt, [etc.'], 2. Abt., 15 {1906),

\ :- 23, pp. 690 -708
t fig8. 3; 25, pp. 771 786).—This article reports studies on the

general course of multiplication of micro-organisms and changes in the composition

of the bacterial flora when water is allowed to stand and the food requirements of a

series of saprophytic fresh-water micro-organisms.

The bacterial flora was found to change quantitatively and in composition when

large samples of SWeel water were allowed to stand for a long time. The increase in

germination was greatest in vessels of the kinds of glasses which were the most Boluble

in water. The phosphorus thus dissolved from the glass was sufficient for the require-

ments of the organisms, The organisms were found to vary widely with regard to

their behavior toward the nutrient solutions, particularly the concentration of grape
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sugar and ammonium sulphate solutions supplied. Three per cent grape-sugar solu-

tion was found to be too strong for Urobacillus pasleuri.

Experiments with. CDpper-iron sulphate for water purification at Marietta,

Ohio (Engin. Rec, '3 (1906), Xo. 12, pp. 392-394, figs. 4)-—The successful use of

a mixture of copper and iron sulphates precipitated with caustic lime and held on

the filter for precipitation of impurities and reduction of the number of bacteria in

water is reported.

SOILS—FERTILIZERS.

Soils, T. Dietrich and F. Honcamp (Jahresber. Agr. Chem., 3. ser., 7 (1904), pp.

25-99).—A review is given of the literature relating to this subject published during

1904, classified as follows: Rocks, stones, and their weathering products; cultivated

soils, including analyses of soils, physics of soils and absorption, and the lower organ-

isms of soils; and moors and moor culture.

Mechanical analysis of soils, J. A. Murray (Chem. Xeics, 93 (1906), Xo. 2409,

pp. 40-42; abs. in Analyst, 31 (1906), Xo. 361, pp. 129, 130).—This article describes

" a long tube sedimentation process."

The apparatus employed consisted of an Erlenmeyer flask (of about 200 cc. capac-

ity) of which the neck, after removal of the flange, was exactly the same diameter

as a long glass tube which was attached to it by means of a piece of india-rubber

tubing fitted outside of the tube and of the neck of the flask. The tube actually

used was 147 cm. long by 2.3 cm. internal diameter. "A wide shallow glass basin

about 20 cm. diameter and a few small porcelain evaporating dishes about 7.5 cm.

diameter are also necessary. . . .

"The experiment was carried out as follows: Five gm. of the air-dried fine soil

(i. e., that which had passed through 100-mesh sieve), thoroughly disintegrated in

dilute ammonia solution, was put into the flask, which was then vigorously shaken,

filled nearly full of water, and attached to the tube. Water was then poured gently

down the side of the tube (so as not to disturb the sediment in the flask) till it also

was full, when the open end was closed with a cork, and the whole inverted over

the large basin of water. The cork closing the end was immediately withdrawn,

and one of the small porcelain evaporating dishes, previously dried and weighed,

placed beneath the open end of the tube.

''The sediment began to descend whenever the tube was inverted, and the first

particles were deposited in the dish in about fifteen seconds. After a short interval

this dish, containing the first portion, was removed and replaced by another, and

this again by a third, and so on. These dishes containing the several fractions of

the sediment thus removed from the large basin were of course full of water, of

which, however, a considerable part was separated by simple decantation, after

standing for a few minutes, and the remainder driven off on the water bath. The
dried residue was then weighed, and examined under the microscope for determina-

tion of the size of the particles."

Results of tests of the method on a sample of stiff clay soil and of Rothamsted soil

are reported.

It was found advisable in case of the heavier soil to make a preliminary rough

separation of the finer and coarser material by shaking with weak ammonia, allow-

ing to stand 15 minutes, and pouring off the solution containing the fine material in

suspension. The coarser material was introduced into the apparatus described and
separated into 3 fractions, viz, those separating in 5, 15, and 40 minutes after the

beginning of the test. Preliminary separation was not necessary in case of the

lighter Rothamsted soil.

A chemical study of some Oregon beaver-dam soils, C. E. Bradley (Jour.

Amer. Chem. Soc, 28 (1906), Xo. 1, pp. 64, 65).—Analyses of 5 samples of beaver-dam
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soils of the Willamette Valley, one of which is virgin and the others have been used

i" »r a number of years in onion groM ing, are reported.

These soils when virgin are composed largely of organic matter of a peaty nature.

They are porous, light, and loose, with no tendency to bake or form lumpa The
analyses show that their nitrogen content is large. Potash i- presenl in liberal quan-

tities, hui is of low availability. Phosphoric acid is not deficient and is largely in

available form. The soils contain Bufficienl lime to keep them sweet, and lime is

always in excess of magnesia.

The nitrogen content of the virgin soil was L.56 percent and varied from »>.7s to

2.06 per cent in 3 of the cultivated soils. The total potash content was 0. 1 l per cent

in the virgin soil and varied from 0.1 to 0.28 per cent in the other soils. The phos-

phoric-acid content was 0.26 percent in the virgin soil, varying from 0.21 to 2.3 per

cent in the cultivated soils. The availability of the potash and phosphoric ;ici<l was

determined by digestion in 0.5 per cent hydrochloric acid.

Report on the soils of Dorset, with suggestions on manuring, cultivation,

etc., J. Percival
I
Univ. Col. Reading, Agr. Dept., Ann. Rpt. Soils Dorset, 7 (1905) t pp.

50, map 1).—This report summarizes in a simple manner the more practical results

of tin- analyses of 100 samples of soil from various parts of Dorsetshire which have

been previously reported
| E. s. h., 15, p. 857), the information being adapted espe-

cially to those ensured in fanning in Dorset.

"The first part of the report contains general information as to manure-. In this

part will he found a description of some of the chief kind- of manures and suggestions

as to the use of manures for various crops. Some note- on Lrrass mixtures are also

given. The second part of the report contains a description of the various kinds of

soils in the county according to their geological formations; and suggestions are given

on points connected with the manuring ami cultivation of each class of soil, largely

based upon the analyses of typical soils, of which a list (with the results) is given

for each district."

A geological map is given which makes it possible to locate the different classes of

soils discussed. It is shown that a large proportion of the area consists mainly of

chalk formation, while another large area is occupied by a series of sands of low fer-

tility. The chief deficiency of the chalk soils seems to he potash.

On loess soils and loess marls, II \i. i:\kk. Kling, and Engels | Vrtljschr. /:<<>/<r.

Lahdw. Rat, 10(1905), No. •>', pp: 447^455 \.—This article describes the various types

of loess occurring in the Rhenish Palatinate and discusses their origin ami transfor-

mations, especially their changes in lime content. Examinations of a large number
of samples show a variation of 0.08 to 6.05 percent of lime in the surface soil and

0.19 to 47 per cent in the Bubsoil, ranging from pure sandy Iocs- to loess marl. The
chemical and physical make-up of the latter is considered in detail.

The fertilizer requirements of Hessian soils, E. Haselhoff ( has Dungungs-

bedurfnw der hessischen Boden, pp. 89; Fuhling's Landw. Ztg., 55 {1906), No. •', pp,

73-Sl).—The composition and fertilizer requirements, as determined by pot experi-

ments, of Hessian soils of different geological origins are discussed.

The soils tested wen- of basalt, bunter-sandstein, shell lime, graywacke, and clay

slate types. The composition of the different soils and of the rocks from which they

were originally derived is given. All of the .-oils responded to applications of nitro-

gen. Their behavior toward potash was variable, depending upon their origin

and content of available potash as shown by analysis. The basalt, shell lime, and

clay slate soils were benefited by applications of phosphoric acid, the graywacke

soils did not respond to such applications, and hnnter-sandstein soils varied in their

behavior toward phosphoric acid according to the amounts of available phosphoric

acid present as shown by analysis. < >nly the basalt soils showed a need of lime. It

was concluded that pot experiments are a reliable means of determining the fertilizer

requirements of soils,
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The effect of plant growth and of manures upon the retention of bases by
the soil, A. D. Hall and N. H. J. Miller ( Proc. Hoy. Soc. [London], Ser. B, 77

(1905), No. B514, pp. 1-32, figs. 2; abs. in Jour. ('hem. Soc. [London'], 90 (1906), No.

520, LI, pp. 119, 120).—The investigations reported in this article deal " with the

changes in the amount of calcium carbonate, the chief substance in the soil acting as

a base, which are brought about by natural agencies, by manuring, and particularly

by the growth of plants."

It is stated that the Rothamsted soils generally contain about 3 per cent of calcium

carbonate, due mainly to former applications of chalk. "Determinations made in

numerous samples fr.om different plats of Broadbalk, Agdell, and Hoos fields, taken

at different dates from 1856 to the present time, show that the soils of the unma-

nured plats lose in drainage on the average about 1,000 lbs. of calcium carbonate per

acre per annum. This agrees closely with results derived from analyses of field

drainage by Creydt, von Seelhorst, and Wilms [E. S. R., 13, p. 723; 16, p. 856].

"The loss of calcium carbonate is increased when ammonium salts are employed

by an amount equivalent to the acid of the manure. Sodium nitrate and farmyard

manure diminish the loss.

"Analyses of wheat plants grown in water culture and of the solutions themselves

showed that the plants take up an excess of acid from the salts supplied, leaving

behind a corresponding excess of base. This explains how it is that, despite losses

by nitrification, soils which contain only minute amounts of calcium carbonate

(examples of such soils are given) are able to maintain a neutral condition. The
experiments also furnished evidence that the roots of the plants did not excrete any

organic acid or other organic matter.

"Finally it is shown that calcium oxalate and other organic salts are converted

into carbonate by soil organisms."

Investigations on changes in the nitrogen of soils, F. Lohnis (Mitt. Landw.

Inst. Leipzig, 1905, No. 7, pp. 1-105; Centbl. Bali, [etc.], 2. AbL, 15 (1905), Nos. 12,

pp. 361-365; 13-14, pp. 430-435; abs. in Jour. Chem. Soc. [London], 88 (1905), No.

518, LI, p. 854; 90 (1906), No. 519, LL, p. 46).—The investigations here reported were

made on soil of a plat on the Oberholz experimental field of the agricultural institute

of the University of Leipzig during 1903 and 1904.

Oats were grown on the plat in 1903, and after these were harvested half of the

area was given shallow cultivation while the other was left in stubble. In 1904 the

field was planted in potatoes, which received applications of the various fertilizers

(bone meal, lime nitrogen, urea, ammonium sulphate, sodium nitrate, etc.), the

transformations of which it was the purpose of the experiments to study, namely,

the formation of ammonia from bone meal, lime nitrogen, and urea; the formation

of nitrate from ammonium sulphate; the liberation of nitrogen from nitrate, and the

fixation of nitrogen by bacteria. The influence of the time of year(temperature),

weather, and of various methods of culture on the yields and utilization of the nitro-

gen of the different fertilizers was also studied, and the different kinds of bacteria

which took part in the transformation of the nitrogen were isolated and determined.

Decomposition was least affected by the season of the year in case of bone meal

and most in case of urea and calcium cyanamid. The nitrogen of calcium cyanamid
was quickly converted into ammonia during April and May, and its effect on the

crop was similar to that of ammonium salts. It was found that Bacillus mycoides

converted 39 per cent and Bacterium vulgare 28 per cent of the total nitrogen of bone
into ammonia in 3 weeks. Allowing the soil to remain in stubble had a distinct

effect on denitrification and nitrogen assimilation, but not on the other changes.

The chief effect of bringing the lower layers of the soil to the surface was to dimin-

ish nitrification, the least effect being observed in the case of decomposition of bone
meal and urea, while there was no effect as regards nitrogen assimilafi6n and decom-
position of calcium cyanamid. Dry weather in July was especially injurious as
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regards nitrification, nitrogen assimilation, and the decomposition of calcium cyana-

mid, l»nt was practically without effect on denitrification and decomposition of bone

meal and urea. It is concluded thai water to the extenl of from 60 to s <> per cenl of

the water-holding capacity of the soil is required for the uninterrupted progress of

the various changes in the nitrogen of the soil.

rn these investigations soil extracts were used as a culture medium with g 1

results. These extract- were prepared by boiling 1 kg. of soil for 2 hours with 2

liters of tap water. The solution, evaporated to a volume of about 800 <•<.. was

cleared up with talc and filtered, and the filtrate was evaporated until it contained

about <).4 per cent of inorganic constituents, in this way I kg. of soil gave as a rule

about 600 cc. of neutral extract containing 0.4 per cent of inorganic and 0.6 per cenl

of organic constituents. The nitrogen content was about 0.02 per cent and the solu-

tion was almost entirely free of phosphoric acid. Excepl in the ease of the experi-

ments with bone meal, therefore, about 0.5 per cenl of dipotassium phosphate was

added. In the experiments reported this extract was inoculated with soil, using the

latter at the rate of L0 gm. of s«»il to LOO cc. of solution.

Report of the chemical laboratory of the Ploti Agricultural Experiment
Station, P>. M. Welbel ( GhodXcknuii Otchet Ploty. Selsk. Khoz. Opuitn. Stantzit, 10

(1904), pp. 75-120; abs. in Cenlbl. Agr. Chem.,35
I 1906), No. :. pp. 73-76 .

— A con-

tinuation and extension of previous work
| E. S. Et., 16, p. 552) on atmospheric pre-

cipitation, lysimeter observations, and experiments in vegetation boxes is reported.

The report deals with studies of the adaptability of lysimeters to the investigation

of questions relating to the ha la nee of water and nitrogen in the soil as influenced by

variations in precipitation, methods of culture, manuring, etc. Three -roups of lysim-

eters installed at the station and the kind of investigations for which they are

used are described. It lias been found that the method of construction and of filling

the lysimeters has a most important bearing upon the results obtained.

Special attention has been given in the experiments with the Lysimeters to a com-

parison of the influence of black fallow and green fallow <>n the water and nitrogen

content of the soil. Black fallow as practiced in these experiments consisted of cul-

tivating the soil and allowing it to lie idle until the following fall. Green fallow

consisted in allowing the land to lie without cultivation from one summer to the

next. More water accumulated in the lower layers of tin- black fallow soil than in

those of the green fallow, the reverse being true for the upper Layers of the soil, hut

in the latter case the differences were very small.

The drainage was greater in case of the black fallow than in case of the green.

There was a greater accumulation of nitrates and greater Loss in drainage in the black

fallow than in the green. The losses in the drainage were, however, more than

made good by nitrogen compounds brought down from the air, aggregating 4.5 kg.

of nitrogen per hectare annually. During three years of observation the application

of barnyard manure increased the production of nitrates ( nitric nitrogen i in the soil

120 kg. per hectare. During the same period soil hearing alfalfa produced 50.22 kg.

of nitric nitrogen more per hectare than soil not bearing alfalfa.

Some field notes on soil inoculation, II. N. Starnes i Georgia Sia. Bui. 71, pp.

9l-l0-'>, ph. 12).—The present status of knowledge regarding soil inoculation for

legumes is briefly reviewed and experiments with commercial cultures of nitrogen-

fixing bacteria on cowpeas grown in an isolated field of typical ret 1 -day land in a low

state of fertility are reported.

The experiments were made on fertilized and unfertilized areas of this soil. The
results do not indicate any particular advantage from inoculation. "In yield of

vines an increase appears
i
er acre of L75 lbs., or about :"> per cent, in favor of tin-

untreated over the inoculated plats, while in the yield of peas the difference is

reversed, there being apparent an increase of 35 lhs. per acre, or something tees than

5 per cent, in favor of the inoculated plats."
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The conclusion is reached "(1) that few noils throughout middle Georgia are likely

to be found not already thoroughly colonized or inoculated with the special form of

PSeudomonas radicicola which uses the cowpea as its host. (2) Consequently, whether

the commercially distributed 'cotton-dried' nitro-culture for the cowpea does or

does not contain living colonies of this bacterium, it is valueless here."

( >1 nervations on a series of introduced leguminous plants indicate that the cowpea

organism, which is everywhere abundant in the soils of the station farm, is capable

of inoculating leguminous plants of widely differing species. Among the unusual

plants so tested and found to develop root tubercles when grown for the first time

on the station farm were green gram (Phaseolus riridissimus), Newman bean (P.

mungo), P. radiatus, P. aconitifolius, and P. angustissimus.

"Now, the bacteria forming these tubercles were derived either from the soil itself

(that is, from the universally disseminated cowpea bacteria) or were conveyed by the

planted seed. The latter hypothesis, though possible, is unlikely, especially since

desiccation has been proven so extremely fatal to P. radicicola. Had the seed been

sterilized before planting it would have, of course, 'determined the matter; but the

plat was merely a variety test of certain Phaseoli, with no reference to its bearing

upon soil inoculation. In either case it seems to indicate that our soil is not depend-

ent upon artificial inoculation."

Soil inoculation for legumes from artificial cultures by the help of bac-

teria, C. I). Woods and J. M. Bartlett (Maine Sta. Bid. 126, pp. 28-30).—Negative

results in inoculation experiments with peas, clover, and alfalfa on a number of farms

in different parts of Maine during the season of 1905 are reported. The cultures

used for inoculation were' obtained from this Department and from a commercial

concern. The farmers of the State are cautioned not to depend upon such cultures,

but in case of attempts to raise leguminous crops not commonly grown in the region

to inoculate their land with soil from fields on which the crops have been grown.

An experiment with Moore's cultures of nitrogen-fixing- bacteria, V. Peg-

lion (Staz. Sper. Ayr. Ital., 38 {1905), No. 9, pp. 769-784, ph. 4).—The results of

experiments with medic, lupines, sulla, and white clover on virgin and cultivated

soils indicate as a rule that Moore's cultures were very active in producing root

tubercles and in increasing growth in soils which had not already been inoculated

by natural means; but the writer points out that such conditions are exceptional in

localities where legumes of various kinds have been grown for centuries, and hence

the cultures have only a limited usefulness in practice and should not be expected

to take the place to any extent of good cultivation and the application of mineral

fertilizers to promote the growth of legumes.

Nitrification of the organic matter applied to the soil in form of sewage,
G. Masoni (Atti R. Accad. Econ. Agr. Georg. Firenze, 5. ser., 2 (1905), No. 3, ]>)>.

196-208).—This is an account of a continuation of previous experiments by the

author and relates particularly to the relation of moisture to denitrification.

The experiments here briefly reported lead to the conclusion that liquid sewage

from cesspools is not only capable of rapidly nitrifying when applied to the soil, but

also aids nitrification in the soil itself. Loss of nitrogen from the soil during hot

dry summer weather may be checked by applications of sewage.

Recent experiments in the nitrogen-enrichment of soils, F. T. Shutt and
A. T. Charron (Separatefrom Proc. and Trans. Roy. Soc. Canada, 2. ser., 11 (1905), Sec.

Ill, pp. 53-64) .—This paper (1) presents the results of certain recent researches that

demonstrate the extent and rapidity of the depletion of soil nitrogen under what is

evidently an irrational method of farming, and (2) brings forward data to show the

value of the legumes, especially clover, as a means of maintaining and increasing fer-

tility through the addition of nitrogen and humus. The discussion is based upon
field and laboratory studies made by the authors at the Canadian Experimental

Farms.
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A new nitrogenous manure, J. Hendrick
I
Trans. Highland and Agr. Soc. Scot., ',.

8t /•., 18 i 7906), j'/'. 75 71 1
.—Field experiments on oatB and barley \\ ith lime nitrogen

ascompared with nitrate of soda and Bulphate of ammonia are briefly reported. The
results show that the lime nitrogen was bul slightly inferior to nitrate of soda or sul-

phate of ammonia. --
In no case did any injury appear to be caused to the germina-

tion of oats or barley by using the cyanamid at the rate of I cwt. per acre along with

the seed."

The conversion of atmospheric nitrogen into nitric acid, L. ( ii:wi>i:\i
| Jour.

Agr. Prat, n. ser., 1 1 I 1906), No.8, pp. 288 /.::, ,. This article briefly reviews investi-

gations on this subject and describes the various methods which have been pro-

posed for fixing the nitrogen of the air. particularly that of Birkeland and Eyde.
Chemistry and the world's food, R. K. In \« w

| Harper's Mo. Mag., 11.'
I 1906),

X<>. r,; i , /,/,. 7 20-781 ).- A popular review of progress in investigations relating t<> the

utilization of the nitrogen <>f the air for industrial purposes, especially as a fertilizer.

Nitrogen requirements of crops, L. Grandeau {Jour. Agr. Prat.,n.ser., in 1906),

No. 7, pp. .'<n-.'o.:).—The demands of crops on the nitrogen of the air and the soil are

briefly discussed.

It is estimated that the crops produced . »i i the 24,000,000 hectares 9,716,575 acre- i

of land under cultivation iu France remove about L'7:;,ui)0 metric tons more of nitro-

gen, 149,000 tons more of phosphoric acid, and :'-77, i tons more of potash thanis

returned to the soil by farm manures. The most economical means of makingup
this deficit are discussed.

Fertilizers, E. Hasblhoff (Jahresber. Agr. Chem., 8. ser., 7 {1904), pp- 100-229).—
A review is given of the literature relating to this subject published during L904,

classified as follows: Analyses of fertilizers and preservation of manure, results and
methods of fertilizer control, and fertilizer experiments.

Commercial fertilizers, <i. Roberts {California Sta. BuL 171, pp. 29, figs. 8).—
The results of fertilizer inspection during the year ended June 30, L905,are reported,

including analyses of 151 samples of fertilizers and notes on valuation, mechanical

condition of fertilizers, etc., and the text of the fertilizer law .

Commercial fertilizers, <i. Roberts {California sin. Bul. /;..', pp. 26).—This bul-

letin gives the results of fertilizer inspection during the six months ended 1 December

31, 1905, including analyses of 138 samples of fertilizers and a list of brands of fertil-

izers ami fertilizing materials offered for sale by the registered manufacturers and

dealers in the State.

Fertilizer inspection, C. I >. Woods and .1. M. Bartlett ( Maine Sta. Bul. 1J7,

]'/' 47-64).—This bulletin contains the analyses of manufacturers' samples of brands

of fertilizers licensed before February, H<0n, with explanations regarding constituents

of fertilizers and valuation.

Commercial fertilizers, .1. L. Hills and C. H. Jones ( Vermont Sta. Bul. 1 .'
1 , pp.

81-104).—This is the first bulletin issued in connection with the fertilizer inspection

for L906 and gives results of analyses of 56 brands. A table is also included showing

the composition of ll'ti brands on sale in the State .luring the past 5 years. The
character ami contents of the more important previous bulletins of the station on

fertilizers are explained and notes are given on valuation.

Commercial fertilizers, .1. II. Si i.w \i:r and B. II. Hite | West Virginia Sta. Bul. 97,

1>I>.
('III-CVI I 10S-170).—This is the complete report of the work of fertilizer

inspection in West Virginia during 1905, including analyses of 238 samples.

Commercial fertilizers, M. B. McDowell
I
Ann. Rpt. Penn. I>-j>i. Agr., 1<>

I 1904),

/>j>. 185-155).—This IS a general discussion of the sources, nature, and uses of the

various commercial supplies of nitrogen, phosphoric acid, and potash.

Artificial fertilizers, their functions and use, F. K. Lre {Jour. I>'j>t. Agr.

Victoria, 3 {190-5), No. in, />/>. 718-7t5,fig. li.—This article summarizes information

:v.\:at—So. 11—06 3
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regarding the source, nature, and use of fertilizers, giving also suggestions regarding

the mixing of fertilizers and a discussion of methods of valuation.

The fertilizer industry ( Tradesman, 54 {1906), No. 9, pp. 98, 99).—Data are

given for 10 southern States, showing 162 fertilizer establishments with an invested

capital of *29,966,685 and a value of product of $18,921,591.

Mineral resources of the United States, calendar year 1904, D. T. Day

( U. S. Geol. Survey, 1905, pp. 1264, pis. 2).—The principal information of agricul-

tural interest in this report has already been noted from another source (E. S. R.,

17, p. 451).

Fertilizer trials at the Royal Agricultural Academy of Sweden, 1903-4,

H. G. Soderbaum (K. Landtbr. Akad. Handl. och Tidskr., 44 (1905), No. 4-5, pp.

289-311, fig. 1).—On the after effects of different kinds ofphosphatic fertilizers.—This is a

report of an investigation conducted since 1901, in which the effects of the following

phosphatic materials have been studied: Superphosphate, dicalcium phosphate, tri-

calcium phosphate, precipitated phosphate, and bone meal. Different varieties of

oats were grown in vegetation pots each year, and after the first year applications

of sodium nitrate and potassium sulphate, with or without addition of calcium

carbonate, were made each year.

The highest aggregate yields of oats for the four-year series were obtained from the

applications of superphosphate and of dicalcium phosphate, and the action of these

fertilizers appeared to be independent of whether or not lime had been added. The

effect of both tricalcium phosphate and bone meal was reduced by nearly one-half

during the four years by the addition of lime, and the superiority of the former over

the latter in the case of the limed pots, and of bone meal over the tricalcium phos-

phate in the case of the pots receiving no lime, gradually disappeared, so that the

total results for the entire series were practically the same. The action of bone meal

(with no lime) was found to be decidedly inferior to superphosphate even after the

fourth year.

The fertilizer value of Algerian phosphate and apatite compared with that of other phos-

phatic materials.—The trials were made in 10-in. glass cylinders, with oats grown in

a sandy soil, and with peas grown in a marsh soil. In the former trials Algerian

phosphate produced an increase of only 3.3 to 5.3 per cent over the cylinders receiv-

ing no phosphoric acid, the increase obtained in the case of superphosphate being

placed at 100, and the increase in the case of the fine-ground apatite amounted to

0.4 to 1 per cent, according to the quantity of phosphoric acid added (50 to 150 kg.

per hectare). In the latter trials with peas on marsh soil the effect of the sifted

Algerian phosphate wTas about 57 per cent of that of superphosphate for peas alone,

and 63.7 per cent for the entire crop (peas and vines). The corresponding figures

obtained for apatite were 3.9 per cent and —1.4 per cent.

Culture trials to determine in how far the effect of phosphatic fertilizers depends on the

character of the simultaneous nitrogenous fertilization.—it has been .found in earlier

investigations that the effect of superphosphate or dicalcium phosphate was not

influenced by the kinds of nitrogenous fertilizer applied, but that the tricalcium

phosphate and bone meal produced appreciably larger crops when mixed nitrogenous

fertilizers were applied than when sodium nitrate only was added with the

phosphates.

This subject was studied further by the author during the years 1902 to 1904. In

pot experiments with Ligowo oats, in which different phosphatic materials were

added with either nitrate of soda or nitrate of ammonia, the results obtained with

superphosphate or Thomas phosphate were higher in the case of applications of

nitrate of soda than when corresponding amounts of ammonium nitrate were applied,

while the opposite held true with Algerian phosphate and with bone meal. The
effect of applications of different nitrogenous fertilizers in connection with bone meal
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was next studied, also for Iigowo oats, with the result thai a marked increase in

yields was obtained with ammonium sulphate.

The next highest results were secured in the case of fertilization with ammonium
sulphate and sodium nitrate, while sodium nitrate alone with bone meal gave the

lowest results, this effect being equally marked both in the yield of total crop and of

grain. Liquid manure or albumen with sodium uitrate gave somewhat lower
results than sodium nitrate and ammonium sulphate. The effect of the phosphatic

fertilizers applied is, therefore, shown to depend to a large extent on the character

of the nitrogenous fertilizers applied or present in the soil.

Culture trials with nitrogenous and phosphatic fertilization in increasing amounts.—
These trials were planned to study t he met hods of pot experimentation. They were
conducted in glass cylinders, 29 cm. deep by 24 cm. in diameter, filled with 28j kg.

of a sandy soil, low in nitrogen (0.011 per cent) and phosphoric acid (0.04 percent
phosphoric acid soluble in hot hydrochloric acid, sp.gr. 1.15), the crop groM n being

oats.

In the first series, in addition to a basic fertilization of fine-ground marble', super-

phosphate, and potassium sulphate, with a slight addition of magnesium sulphate
and salt, sodium nitrate was added to different cylinders in amounts ranging from L.5

to6gm. per cylinder (50 to 200 kg. per hectare). Increasing nitrogenous fertiliza-

tions in all cases produced an increase in the crops harvested, the increase being

largest with the smallest amounts of nit rate applied and smallest with the heaviest

applications, so that the increase obtained beyond applications of L50 kg. per hectare

| 134 lhs. per acre ) may be considered w it hi n the limits of experimental error.

Both the weights of kernels and of straw increased with increasing applications of

nitrate. The ratio of straw to kernels was narrowest in the case of the largest

amounts applied, up to 125 kg. per hectare, when a small widening of the ratio

began to appear. It was found, in general, that a fertilization of 150 kg. per hectare

(=0.026 gm. per kilogram of soil) produced an optimum development of the crop,

and that the crop produced on a fertilization of 50 Ult. of nitrate by its appearance
gave decided evidence of a lack of proper nitrogenous fertilization.

In the second series the trials were conducted under similar conditions as in the

case of the preceding series; 0.71 to 5.71 gm. of superphosphate (corresponding to 25

to 200 kg. per hectare) were added to sets of :; cylinders each. The increase in the

oat crop harvested from the different cylinders was less regular in this than in the

preceding series. The highest increase was obtained between 25 and 50 kg. ; between
75 and 125 kg. only a small increase in yield was secured, while at 150 kg. a marked
increase again occurred, the maximum crop being obtained at 175 kg. Between 175

and 200 kg. a decrease in yield occurred. The optimum results evidently lay between

75 and 15() kg., and maybe placed at 0.017 gm. per kilogram of soil for the soil exper-

imented with and under the conditions of these trials.— p. w. WOLL.

On the factors which influence the fertilizing- value of the phosphoric acid
of bone meal, II. (t. Sodkrb.wm (Landw. Vers. Stat., 68 (1905), No. •>'-/, pp. 847-
,.'''>.').— Experiments in glass cylinders 50 cm. high and 25 cm. in diameter carried

out with oats during 1002 and 1903 are reported. (See also the preceding abstract.

)

They included comparative tests of superphosphate, dicalcium phosphate; tricalcium

phosphate, Thomas slag, Algerian phosphate, apatite, and hone meal alone or com-
bined in various ways w ith sodium nitrate, ammonium nitrate, ammonium sulphate,

and other nitrogenous fertilizers
| BOme organic), the object of the combination being

to determine the influence of the different nitrogen compounds on the availability of

the phosphoric acid of the phosphates, as has also been done by Prianiahnikov

(E. S. R., 17, p.

The results show that the bone meal in presence of ammonium salts, as well as of

organic nitrogen compounds, gave larger yields than when used in connection with
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nitrate of soda alone. Similar results were obtained with Algerian phosphate and

precipitated tricalcium phosphate. An increase of yield was produced by mixtures

of nitrates and ammonium salts as well as by ammonium salts alone, the maximum
increase occurring in case of the latter. The yield of grain was, as a rule, increased

more than that of straw, the greatest increase of straw being, as a rule, with applica-

tions of organic nitrogen compounds. The increase due to applications of ammonium
salts varied widely from year to year with the weather conditions.

Under favorable conditions the total yield was more than doubled, the yield of

grain nearly tripled by the bone meal. In case of superphosphate, Thomas slag, and

precipitated dicalcium phosphate there was no such increase of yield following the

application of ammonium salts. In fact, in some cases there was a decided decrease

in yield. When lime was not present in large amounts the bone meal in combina-

tion with ammonium salts was fully as effective as superphosphate.

Methods of using- untreated rock phosphate, E. T. Mehakry (III. Agr., 10

(1906), No. 5, pp. 173-177).—This is a summary of experiments by the Maryland,

Ohio, and Illinois stations on the fertilizing value of untreated rock phosphate.

Manurial value of molasses residue as compared with ammonium sulphate

and 40 per cent potassium salts, Lilienthal (Illus. Landw. Ztg., 25 (1905), No. 34,

pp. 319, 320; ahs. in Jour. Chem. Soc. [London], 88 (1905), No. 516, II, p. 650) .—The

dried molasses residue used in the comparative tests here reported contained 3.5 per

cent of nitrogen and 13 per cent of potash, but no phosphoric acid. The residue

produced about the same yield of potatoes as the mixture of ammonium sulphate and

40 per cent potash salt, with which it was compared. The quality of the potatoes

produced was good.

The development of the potash industry, H. Precht (Ztschr. Angew. Chem.,

19 (19.06), No. 1, pp. 1-7),—A brief review of the history and present status of this

industry.

German potassium deposits, W. Schmidtmann (Amer. FerL, 23 (1905), No. 6,

pp. 22-24).—A brief explanation of the formation of these deposits is given, and a

doubt is expressed as to whether like deposits of equal strength and purity exist in

any other country.

The use of lime in agriculture, D. A. Gilchrist (Jour. Bd. Agr. [London], 12

(1905), No. 7, pp. 400-406; Trinidad Bot. Depjt. Bid. Misc. Inform., 1906, No. 49,

pp. 18-22).—A summary of available information regarding sources of supply,

methods of application, and action of lime in the soil, considered mainly from the

British standpoint.

Corncobs as fertilizers and as fuel (Industrialist, 32 (1906), No. 17, pp. 270,

271).—Compiled analyses are reported to show that corncobs have very little value

as fertilizer (2 lbs. of nitrogen, 0.4 lb. of phosphoric acid, and 6.8 lbs. of potash,

worth $1.36) and less than that of barnyard manure, wheat straw, or corn stalks.

They are of more value as fuel ($2 per ton if wood is worth $6), and the resulting

ashes are rich in potash (about 50 per cent). The feeding of charred cobs to poultry

and hogs for tonic or medicinal purposes is recommended.

Dead leaves as a fertilizer (Mo. Consular and Trade Rpts. [U. S.~\, 1905, No. 303,

p. 276).—A brief note is given on a report from the U. S. consul at Nantes on the

relative fertilizing value of the leaves of different trees. From the results reported

it is concluded that 44 lbs. of pear leaves, 80 lbs. of poplar, 51 lbs. of peach, 83 lbs.

of locust, 82 lbs. of elm, and 174 lbs. of vine, respectively, are equal in nitrogen to

100 lbs. of ordinary manure.

Hog- bristles as a fertilizer, E. Miege (Jour. Agr. Prat., n. ser., 11 (1906), No.

5, p. 145).—This material contains about 9 per cent of nitrogen, which is very slowly

available in the soil. The improvement of its availability by treatment with super-

heated steam, a^ids, etc., or by composting, is suggested. It is stated that gardeners

have used the material with success for destroying slugs.
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Bat guano from the Federated Malay States, W. R. Dunstan {Agr. Bui.

Slraiisand Fed. Malay States, ; i 1905), No. 10, pp. 894 897).- -Descriptions and analy-

ses arc given of 4 samples of bal guano obtained from caves in different parts of the

Malay states. The results show that although these guanos are comparatively rich

in phosphoric acid (8.6 to L7.52 per cenl i, of which a fairly large proportion (3.25

to 9.75 per cent) is soluble in ammonium citrate solution and is therefore in condi-

tion to be readily utilized by plants, they are deficient in the very important con-

stituents, potash (0.88 to 2.01 per cenl
i
and nitrogen (0.84 to 2. 17 per cenl I.

Water as a plant food, Backh i.us (( '/<< m. Ztg., :'>
\ 1905 I, No. 80, p. 1067; Fuh~

ling's Landw. Ztg.,54\ 1905), No. .'.', pp. 75"} 762). Observations made on the Berlin

Bewage farm during the dry season of 1904 on the value of water as a factor of pro-

duction are briefly reported, and the actual money value of the increase due to the

application of 1 cubic meter of water- in case of oats, wheat, hemp, and grasses is cal-

culated. The latter varied from L.35 cts. in the case of grass to 2.57 cts. in the case

of oats.

The conditions necessary to the fullest and most economical use of water in plant

production are also discussed, including increasing rainfall by forest planting, storage

of water and construction of other irrigation works, deep culture, increasing humus
content of the soil, controlling the water content and evaporation, choice of culti-

vated plants, tillage, etc.

FIELD CROPS.

The breeding- of agricultural plants, ('. Fruwirth {Die Zuchtung der landwirt-

8ckafUic7ien KuUurpflanzen. Berlin: Paul Parey, 1905, pp. XVI 201, figs. :'>).— Pre-

vious volumes of this work have already been noted E. S. R.., It), p. 1065). This

volume, the third of the series, treats of breeding potatoes, Jerusalem artichokes,

flax, hemp, tobacco, hops, and leguminous forage plants, including clovers. Thirty

different species are discussed and notes on the blossoming period, pollination, selec-

tion, correlation, variation, hybridization, and seed culture are given. A bibliography

of 54 references, including I ks, bulletins, and periodicals, is listed.

Report of work at McNeill Branch Experiment Station for 1904, E. B,

Ferris | Mississippi Sta. Bui. 87, }>p. 7-16).—In a corn fertilizer test the same quanti-

ties of nitrogen and phosphoric acid gave practically the same yields when given as

cotton-seed meal and acid phosphate, cotton-seed meal and reverted acid phosphate,

or raw ground hone. The cotton -seed meal was applied at the rate of S4 lbs., the

acid phosphate 232 lbs., the reverted acid phosphate 414 lbs., and the raw ground

bone Kit) lbs. per acre. In a variety tot with com, Cocke Prolific and Eureka

headed the list with yields of 51.6 and 51.5 bu. per acre, respectively.

In a fertilizer test with cotton ll'ti lbs. per acre each of acid phosphate and cotton-

seed meal gave Too lbs. of seed cotton; 165 lbs. of ground hone, 780 lbs. of cotton;

and 168 lbs. of cotton-seed meal and 70 lbs. of acid phosphate, 710 lbs. of cotton

per acre. Nearly all other application- gave much lower yields. Among the differ-

ent varieties tested Allen Long Staple stood first in the production of seed cotton.

The average of plats with the rows 4 ft. apart gave 742 lbs. of seed cotton per acre,

which was considerably better than was obtained from narrower plantings.

Cow peas grown as a second crop matured alter the rainy season was over and made
good hay. It is stated that peas planted early in the season have very little tendency

to make fruit, while those planted the latter part of June or in July are likely to

fruit heavily. A large and profitable crop of sweet potatoes was grown, the leading

variety being Dooly Yam.
In work with sugarcane 4l'o gal. of first-class sirup was secured <»n one-half acre

of plant cane. Immature tops of cane and tops with only one mature joint were

used for planting, but were found unsatisfactory. It is estimated that the yield of
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cassava roots secured at the station was at the rate of 15,000 lbs. per acre. Few
crops are believed to equal it in tonnage on the sandy soils on which it was tested.

Deep preparation for corn, with shallow cultivation, gave better results than other

methods of treatment, while with cotton deep preparation and deep cultivation gave

practically the same yield as deep preparation and shallow cultivation. The deep

preparation of the land consisted of subsoiling to a depth of 18 in. during the spring

of 1903 and plowed to a depth of 5 in. during the spring of 1904, while for shallow

preparation the ground was broken 5 in. deep during both seasons.

An inoculated plat of vetch grew to be waist high and was very strong and vigor-

ous, while an uninoculated plat gave very poor results. Notes are also given on rape

and Bermuda grass which were grown at the station.

Report of field work done at the [Mississippi] station for 1904, W. R.

Perkins (Mississipjii Sta. Bui. 88, pp. 13).—Among 10 varieties of short staple

cotton the highest total value per acre, $49.02, was produced by Cook Improved.

The production of the least remunerative variety, Berry Big Boll, was equal in value

to $26.59. John Bull, a long staple cotton, and Cook Long Staple produced values

equal to $52.78 and $52 per acre, respectively. It is pointed out that the growing

of long staple cotton is not always the most profitable. The different varieties here

tested are briefly described.

Ten varieties of corn were tested and among them Hick Improved Marlboro stood

first with a yield of 55.8 bu. per acre, followed by Columbian White Mammoth,
with 52.3 bu. The yields of soy bean hay from 4 varieties ranged from 3,880 to

6,148 lbs. per acre. Yields of Johnson grass hay on 3 different plats varied from

3.75 tons per acre to 5.91 tons. From an average fertilizer application of 87 \ lbs. of

cotton-seed meal and 100 lbs. of nitrate of soda a profit of $4.93 per acre was secured

in growing Johnson grass hay. The experience of the station in growing alfalfa has

been that crab grass is likely to kill out the alfalfa plants.

The comparative value of oats, cowpeas, and corn for the production of forage was

studied. The value of corn fodder per acre amounted to $14.14, of cowpea hay to

$14.63, and of oats and cowpea hay to $16.11.

Report on field crops at the Sugar Experiment Station, Audubon Park,

New Orleans (Louisiana Stas. Rpt. 1905, pp. 3-9, figs. 2).—It is reported that

seedling canes D. 74 and D. 95 have maintained the high standard of previous

years. This season D. 74 tasseled in several places in the State as well as in Florida,

and it is hoped that seedlings originating in Louisiana may be produced. Promising

results secured in, tests with cane loaders and harvesters are reported, and it is stated

in this connection that D. 74, standing erect and withstanding storms far better than

the native canes, presents less difficulty to harvesting with machinery.

Among notes on various crops grown at the station it is reported that maximum
yields of 3,162 lbs. of seed cotton and 3,140 lbs. of cured alfalfa hay per acre were

secured.

Cereal investigations (Kansas Sta. Rpt. 1905, pp. 20-26).—A description is given

of cooperative experiments with the Bureau of Plant Industry of this Department in

the testing of newly introduced varieties, and of hybrids and selections of cereal

crops.

The work is carried on at McPherson and Fort Hays. Many of the results secured

have already been noted (E. S. R., 17, p. 129). The yields of the different varieties

of cereal crops grown in 1904 are tabulated and the extent of the plantings for 1905 is

outlined. The Aveather conditions and the growth of the various crops during the

season are discussed and the rainfall for the year beginning July 1, 1904, is recorded.

The prevention of lodging- in cereals (Rev. Gin. Agron., 15 (1906), No. l,pp.

18-21).—The lodging of cereals is discussed and a method of preventing it described.

It was found that on very rich soil by mowing luxuriantly growing grain when 30
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cm. high, removing the upper 15 cm., and leaving the'cul material as it falls will not

only prevent lodging bul will also make a mimic uniform crop in length of straw and

size of head and kernel, [f after the lirst cutting the growth of the crop is vigorous

enough to indicate danger of lodging, it may be cul again about 2 weeks later when
the plants have again reached the heightof 30 cm. The mowing should be done

when the <lew is off, preferably in the afternoon. This method was successfully

applied in 1901 on Chevalier barley growing on rich and well-fertilized Boil during a

warm, rainy season.

Prout's farm, an example of 45 years' continuous culture of cereals with-

out manure, B. Skalweit {Mitt. Deut. Landw. Gesett., .'/ (1906), No. 8, Sup. 8, pp.

tS-16).—The general managemenl of the farm, the crop rotations followed, theuse

of commercial fertilizers, the cost of production, and the value of the crops produced

are briefly discussed.

Report on experiments carried out at Bramford and Saxmundham by the

East Suffolk Education Committee, T. II. Middleton (Cambridgt Univ., Dept.

Agr., 1904, I'/
1
- 48, dgm. l).—A rotation experiment was conducted to study the

effects of differenl kinds of plant food on common crops. The crops grown in the

rotation were roots, barley, clover or beans, and wheat. The fertilizers used were

nitrate of soda, superphosphate of lime, and muriate of potash.

The importance and value of these three fertilizers varied with the soil and the

crop. On clay soil nitrate of soda was of great value to mangels and of some value

to barley; superphosphate, to clover, mangels, and barley, while potash had little or

no effect. On light soil nitrate of soda benefited mangelsand barley, and muriate of

potash mangels and clover; but superphosphate did not benefit any of the crops.

The continuous use for 12 years of 2 cwt. of nitrate of soda per acre on the light soil

did not deteriorate the land, while a similar use of superphosphate was injurious to

mangels and apparently, to a slight extent, to some of the other crops. The contin-

ued use of barnyard manure for 12 years on this light soil did not result in any appre-

ciable accumulation of fertility.

In the second rotation experiment the quantities of manures to be used, the time

of their application, and their effect were studied. The best results were secured by

using 1 cwt. of nitrate of soda ami 5 cwt. of superphosphate of lime per acre for the

root crop, 2\ cwt. of superphosphate for barley, the same quantity the following sea-

son for clover, and 10 tons of barnyard manure for the wheat crop. The experiment

further showed that residues of fertilizer applications may have substantial values,

varying, however, with the crop. Clover extracted more from residues than barley

and barley more than roots. It was shown that clover may receive great benefit

from superphosphate applied a year before the crop is sown, while mangels appear

to be benefited very little by the same treatment. It was also Bhown that the resi-

due of any particular application is greatly infli need by the soil. The barnyard

manure left a valuable residue on the clay soil and but an unimportant one on the

light soil.

The results of experiments on the improvement of poor Lr rass land show that on a

clay soil from 5 to 10 cwt. of basic slag per acre is the most profitable application.

Potash and lime did nol prove profitable. The use of nitrogenous manures in

conjunction with phosphates when beginning to improve poor clay soils is not

recommended.
A fertilizer experiment with alfalfa showed that on clay soils this crop responds

freely to phosphatic manures, remaining indifferent to dressings containing potash,

while on sandy soils, the potash manures are very effective and phosphates may fail

to show improvement.
Variety tests of wheat, oats, and potatoes, <i. C. Watbon and X. <J. Milleb

[Pennsylvania Sto. Bul. 76, pp. IS).—The yields of varieties most productive at the

station since 1887 are reported.
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Of 20 varieties of winter wheat 9 yielded over 31 bushels per acre. The 3 leading

varieties, Harvest King, Martin Amber, and Royal Red Clawson, yielded 34.60,

34.58, and 34.22 bu., respectively. The average yield of all varieties was 29.17 bu.

per acre. The average of the 13 smooth varieties was 28.86 bu., and that of the 7

bearded varieties 29.74 bu. Dietz Longberry Red and Reliable gave the heaviest

weight of grain per bushel, 61.25 lbs. Of the varieties tested for 15 years Fulcaster

stands in the lead with 31.13 bu. of grain and 3,821 lbs. of straw per acre.

The 19 varieties of oats grown in 1905 gave an average yield of 56.09 bu. per acre,

the range being from 47.80 to 61.50 bu. Czar of Russia ranked first in the production

of grain, and Mortgage Lifter, which stood last in grain production, ranked first

in yield of straw. In 1904 White Russian was the leading variety, with 77 bu. of

grain per acre, while Czar of Russia yielded only 69.13 bu. The yield of White

Russian in 1905 was 56.93 bu. per acre.

Forty-three varieties of potatoes were grown this season and an average yield of

187 bu. per acre was secured, but of this quantity 27.4 bu. were unmerchantable

tubers. The leading varieties, mentioned in decreasing order of yield, were Eureka,

Heath Medium Late Beauty, Uncle Sam, Early Rose, Early Puritan, Extra Early

Crusader, Irish Daisy, Early Nancy, and Bliss Triumph, all producing over 200 bo.

of merchantable tubers per acre, while the remaining varieties fell below this yield.

The average total yield for all the varieties for 1904 was 77.9 bu. more than the yield

for 1905.

Crops of southern France, Algeria, and Tunis, C. Riviere and H. Lecq

{Cultures du niidi de VAlgerie et de la Tunisie. Paris: J. B. Bailliere <i~ Son, 1906, pp.

XII Ar 511, figs. 69).—This book discusses the culture of tropical and subtropical

crops grown in southern France and in northern Africa. The topics discussed are

climate, cereal and garden crops, viticulture, forage crops, forestry, fruits, ornamen-

tals, plants furnishing rubber, tannin, dyes, fibers, perfume, starch, oil, etc., and the

marketing of fruits and legumes.

Clark method of growing- grass for hay, C. D. Woods and J. M. Bartlett

{Maine Sta. Bui. 126, pp. 25-28).—About 2 acres of land was treated as nearly as pos-

sible in accordance with the Clark method.

The results indicated the value of thorough preparation of the seed bed and liberal

applications of fertilizer in grass growing. The grass was sown in the fall of 1904

and in July of the next year 6j tons of field-cured hay was harvested. This crop

cost about $40 for fertilizers and about 837 for labor and seed. The station does

not believe this method adapted to Maine, as it does not fit in with mixed farming

and rotation of crops, and further, because the seeding formula recommended does

not contain clover.

Report on an experiment conducted at Cransley, Northamptonshire, in

seasons 1901, 1902, and 1903: The improvement of poor pastures, T. H.

Middleton {Cambridge Univ., Dept. Agr., 1904, pp. 35, dgras. 2).—The results of

cooperative work indicated that to improve poor pastures on clay soils it is advisable

to begin with the use of from 7 to 10 cwt. of basic slag per acre. Barnyard manure,

sulphate' of ammonia, or dissolved bone should not be used in the beginning, but

may be applied after the first few years are over. The improvement of soil by
clovers and the management of pastures is discussed.

Range improvement, J. J. Thornber {Arizona Sta. Rpt. 1905, pp. 17-21).—The
range improvement work of the station for the year ending June 30, 1905, with the

weather conditions for the period, is briefly reviewed.

A good growth of forage plants on the range reserve is reported, and the prevail-

ing species are enumerated. Two common species of Indian wheat made the best

growth, the average height being 10 in. In estimating the relative amount of spring

forage on the mesas on small plats from which the plants were pulled up by the

roots, dried, and weighed, it was found that the average yield was at the rate of

2,812 lbs. of forage to the acre.
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Notes are given on cultural operations, the continuation of work upon the economic

cacti, the forage garden, and on the viability of native grass seeds. The different

species of forage plants sown on the range reserve and the percentage of germination

as determined for a large number of native grasses are enumerated.

Alfalfa, T. 1'. Hint i:i \i.. (New York Cornell Sta. Bui. ?S7,pp. 189 177, figs. 10).

This bulletin i- a reporl of progress on cooperative tests with alfalfa in several parts

of the state ami of field tests on the college farm. An Mill line of co »perative demon-
strations in tlm different branches of agriculture to ho made in L906 i- appended.

The location ami description of .-oils suited to alfalfa culture in the State are

given, and the results of experiments with the crop are discussed, In 63 per cent

of the i perative tests in districts where alfalfa growing is no! yet established no

nodules at all were found on the plants. I >urim_r - season-' work with alfalfa bacteria

transported by the cotton method, only one case gave an increase of vigor in the

plants, while the method of inoculating by the use of soil from an old alfalfa field

uniformly resulted in an abundance of nodules.

Dressings of lime usually proved beneficial, ami on t he heavier soil of the college

farm it was found essential to the crop. The use of 2,000 lbs. per acre produced

somewhat hotter result- than 1,000 lbs. and practically as good as :;,ni><> lbs. The
results on the heavy soils indicated that the host success is to he obtained by a

combination of lime, stable manure, and inoculation by means of soil from an old

alfalfa field. < >n gravelly loam soil alfalfa without a nurse crop grew much stronger

before winter set in than that grown with a nurse crop, hut this superiority was not

maintained in the season's production. During 3 months' storage thoroughly field-

cured alfalfa hay lost between L5 and L6 per cenl in weight.

Cooperative experiments with, alfalfa, (
'. I>. W >sandJ. M. Bahtlett

I
Maine

Sta. I!"/. l:*'>. />/>. 85-41).—Cooperative culture tests with alfalfa in L904-5 are

described and directions given for the culture of the crop. The results thus far

Becured do not show conclusively that in general alfalfa can be successfully grown in

Maine.

Alfalfa and red clover, J. \Y. Wilson and II. (.. Skinner [South Dakota sta.

llul. 94, p/,. 16, fig. 1).—The results of ."> years' experiments with alfalfa and clover

at the station and in the forage tests at I [ighmore are presented.

In the spring of 1904 native sod on the college farm was disked 5 times and part

Bowed to alfalfa and part to clover, but only the clover made a fair stand. At High-

more a field of Turkestan alfalfa sowed in 1899 still produces good yields. Satisfac-

tory results have been obtained with both the Turkestan and the American varieties.

In 1902 a field foid with mustard was sown to alfalfa, with the result that the follow-

ing year the mustard was practically killed out and a first-class stand of alfalfa was

secured.

At the station Turkestan alfalfa sowed May ID, L903, yielded f>,4::7 lbs. of hay per

acre from i' cuttings in L904 and •">,
1 1;; lbs. from l' cuttings in L905. Montana-grown

seed sowed in May. L903, gave a total yield from - cuttings of .~>.7;;:; lbs. the following

season. The experience in alfalfa culture by fanners throughout the State is briefly

noted.

Clover was successfully grown on thoroughly disked native prairie and Bromus
inermis sod. The Beed was sown at the rate of L0 to 12 lbs. per acre and perfect

stands were secured. A clover field 1 \ear old gave a total yield of 5,484 lbs. of hay
per acre as compared with 3,294 lbs. on a sod-bound Bromusim rmia field. In another
field a total yield of 9,358 lbs. of hay per acre was secured from clover and only 2,360

11 >s. from Bromus inermis.

Culture of the fodder beet in Tunis, R. Gagey (Bui. J>ir. Agr. >t <;,„<. [Tunis],

9 (1905), No. 87, />/>. 554 660).—The results of culture experiments with fodder hect-

are shown in tables.

In selecting a variety or choosing the distance between plants it is recommended
that the total quantity of dry matter produced per hectare he taken into account and
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not only the percentage. It was found that subsoiling for fodder beets increases the

average weight and size of the roots, gives much larger total yields, and decreases

the density and the percentage of dry matter, the beets being larger and containing

more water. Although the percentage of dry matter is lowered, the total yield is

generally increased, especially in dry years. A considerable increase in yield of

beets was also secured by irrigation.

Corn culture, R. J. Redding {Georgia Sta. Bid. 69, pp. 41-60).—Twenty varieties

of corn tested in 1905 gave an average yield of 38 bu. per acre. The leading vari-

eties, Albemarle and Marlboro, yielded 47.36 and 46.20 bu. per acre, respectively.

Residual effects of fertilizers applied to cotton in 1904 were not apparent in the

corn crop of 1905. The plants fertilized this year yielded an average of 30.24 bu. and

those not fertilized since 1904, 25.82 bu. per acre. This increase of 4.44 bu. from the

use of fertilizers was secured at a cost of 80 cts. per bushel. A second fertilizer test

gave similar results and it is concluded that the use of commercial fertilizers is not a

reliable means to permanently increase the productiveness of soils.

Applying one-half of the quantity of cotton-seed meal at planting and one-half on

May 19 was found inexpedient. Substituting the equivalent in nitrate of soda for

one- half the quantity of cotton-seed meal did not prove profitable. As in previous

years, cotton-seed meal was more effective than cotton seed applied directly to corn.

Corn improvement, J. A. Jeffery (Michigan Sta. Spec. Bid. 34, pp. 23, figs. 15).—
This bulletin is a popular discussion on the improvement of corn by a more care-

ful selection of seed and better cultivation. Directions are given for the selection,

storing, and testing of seed corn, and the different cultural operations connected with

growing the corn crop. Cross breeding corn for the improvement of quality and the

fixation of character are discussed and outlines for judging or scoring corn are given.

Experiment with corn, G. A. Crosthwait (Idaho Sta. Rpt. 1905, pp. 33-35).—
In 1904 26 varieties secured from various sources were tested and the earliest ears

selected for seed. Seed was saved from 9 dent and 2 flint varieties. Only a few ears

were secured from each variety making seed, and 5 of those saved were from seed

grown near Moscow. In 1905 over 50 varieties were tested and seed selection was

made with reference to earliness.

The germination of seed corn, J. W. T. Duvel (U. S. Dept. Agr., Farmer*

Bui. 253, pp. 16, figs. 4).—The value of making germination tests is pointed out and

complete directions for carrying on the work are given. Percentages of germination

of seed corn as determined in individual ear tests of 10 kernels each from the crop

of 1905 are shown in tables.

Of 67 lots of corn secured from various sources in different States 60 showed an

average germination of less than 95 per cent, 48 of less than 90 per cent, and 10 of

less than 80 per cent. The average germination of all ears tested was 86.3 per cent.

The poorest lot contained only 2 good ears in 50, with 16 dead ears and an average

germination of 39.4 per cent. The best 2 lots germinated 97.8 and 97.3 per cent,

respectively, the first lot having 41 good ears in 50 and the second 42 in a possible 49.

Of the 3,322 ears tested 1,416 germinated 100 per cent. The average germination of

the remaining 1906 ears was only 77.7 per cent. This shows a gain of 13.7 per cent

by discarding ears of low vitality.

Experiments with cotton and corn in 1905, J. F. Duggar and J. M. Richeson
{Alabama Canebrake Sta. Bui. 23, pp. 29).—Among the varieties of cotton grown,
Russell and Woodfin gave the largest yields on bottom lands and Woodfin and
Peterkin on poor upland. On bottom land Russell produced a crop valued at $55.56

per acre for lint and seed. On poor red upland the value of the crop of Woodfin,
the leading variety, was $18.31 per acre in lint and seed, with lint at 11 cts. per

pound and seed at 70 cts. per 100 lbs. Subsoiling for cotton which was done when
the subsoil was too wet gave unfavorable results. In 2 tests plowing 6i in. deep
resulted in the largest crop, but in 2 other tests no advantage from deep plowing
was derived.
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The yields of com were but Blightly affected by the method of preparing the soil

or planting the crop. Plowing under Egyptian clover and subsequently a crop of

cowpeas increased the succeeding corn crop !» l>u. per acre. Corn stover, cotton-seed

hulls, or tasseling corn plants plowed under Bhowed no very marked advantage, bul

the benefits from successive applications of cotton-seed hulls and corn Btover became

greater each year. Tests made on prairie soils showed that vegetable matter rich in

nitrogen, such as is afforded by barnyard manure, Bweel clover, and cowpeas, ie

needed t'<>r their improvement.

On poor reddish prairie soils both acid phosphate and cotton-seed meal increased

the yield of cotton quite profitably, the increase being 66 ll.s. of lint per acre with the

phosphate and 40 lbs. of lint with the COtton-seed tnt-al. Kainit was found useless

in this fertilizer experiment with cotton. Nitrate of soda, cotton Beed, cotton-seed

meal, and cow manure, at the rate of 44, 134, LOO, and 2,704 lbs. per acre, respectively,

used separately, were found profitable for cotton on all grades of prairie land. Acid

phosphate did not give decisive results on black slough land hut on poor reddish

prairie soil this substance and slag phosphate were both found highly profitable.

( )n gray prairie land in good condition the use of silt) lbs. of a complete home-mixed

fertilizer, or S to 10 tons of barnyard manure gave good returns. Acid phosphate

and cotton-seed meal were both more effective w hen applied before planting. The
nitrate of soda gave good results when applied at the first or Second cultivation of

cotton. Manure from cattle fed on cotton-seed meal and hulls, applied in a small

amount in the drill in both cotton and corn culture, increased the yield for each ton

of manure about L8 per cent in the first crop after the application, 1
."> per cent in the

second, and 9 per cent in the third, the increase aggregating in value in the :; years

from s-i.i; to $11.94 per ton of manure.

Fertilizer applications for cotton and oats are su^ested.

Cotton culture, K. J. Redding {Georgia Sta. Bul. 70, />/>. 61-90).—This bulletin

is the report for 1905 on cotton experiments in progress at the station (E. 8. R., 16,

p. Mill I.

In the variety test of this year Cook Improved, which ranked first among .'!<> vara -

ties in total value of crop produced, also stood fust in earliness. The value of lint

and seed produced by the different sorts ranged from $44.68 to $66.11 per acre. Cook

Improved produced •").'!.
! lbs. of lint per acre and 880 Lbs. of seed, and the next ranking

variety, Brown No. 1, yielded 488 lbs. of lint and 7<>7 lbs. of seed. These two sorts

were followed by Layton Improved, Moss Improved, Southern Wonder, ami Toole

Improved, mentioned in the decreasing order of total value produced, and ail yield-

ing over $57 worth per acre of lint and seed. The average height of the varieties

grown was:;. ii7 ft., the range being from 3.23 ft for. Ion.-. Re-Improved to 4. 18 ft. for

Lewis Prize. Moss Improved was the latest maturing variety. The best half of the

varieties tested showed a tendency to produce a higher percentage of lint, a some-

what heavier holl, smaller seeds, and earlier maturing plants than the less produc-

tive half.

The results of 3 years' fertilizer experiments indicate that when nitrogen is given

in the form of cotton-seed meal the best yields are obtained by making the entire

application before planting. Such an application bedded on about 2 weeks previous

to planting was found to induce early fruiting. From L6 to 20 Lbs. of nitrate of soda

per acre, applied in the furrow with the seed, has given good returns at the station.

Substituting for one-half the quantity of cotton-seed meal its equivalent in nitrate of

soda and applying the same as late as June 26 proved profitable. In the experience

of the station growing cotton and corn simultaneously on the same ground can not

he recommended.
The Mailory plan of preparing land for cotton Bhowed no advantages over the

ordinary method. The Mailory plan consists m throwing furrows S m. deep at half

the distance apart of the intended cotton rows, and running deep Bubsoil furrows
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within the furrows so made. This is done in the fall and the following spring alter-

nate furrows are reopened with a shovel plow and the planting and application of

fertilizers performed in the usual way.

A comparison of Peruvian guanos with home mixtures for cotton indicated

that the same amounts of available phosphoric acid, nitrogen, and potash in the

guanos were of equal value with the same elements in the forms of acid phosphate,

cotton-seed meal, and muriate of potash.* The results of an experiment with cotton-

seed meal and crushed cotton seed, indicated that for fertilizing cotton 865 lbs. of

cotton-seed meal is the fertilizing equivalent of 2,000 lbs. of crushed cotton seed.

Suggestions and formulas for the use of fertilizers in cotton culture are appended.

Cotton in Egypt, H. Lecomte (Le colon en Egypte. Paris: A. Chattamel, 1905,

pp. 162, figs. 28, map 1).—In discussing the present condition of the cotton industry

of Egypt, this book devotes a chapter each to general cotton statistics, the soil, cli-

mate, varieties, variations, cultural operations, harvesting and ginning, soil exhaus-

tion and fertilization, the distribution of cotton culture in Egypt together with the

production and exportation of the country, and the culture of the crop in the Nile

region under irrigation.

Hardy Bermuda grass, J. Fields (Oklahoma Sta. Bui. 70, pp. 8).—Experiments

at the station have shown that Bermuda grass should be propagated only from the

roots and pieces of sod of a sort that has survived severe winters in Oklahoma. The
hardy strain growing at the station and elsewhere in Oklahoma quite generally sur-

vived the winter of 1905-6. Directions for planting Bermuda sod and its care after

planting are given.

Two and one-half acres of thin upland soil were set to Bermuda grass on June 29

and 30, 1905, by sod planting, and on September 25 a yield of 2,584 lbs. of cured

hay per acre, free from weeds and crab grass, was secured. The rainfall during this

period amounted to 14.13 in. as compared with an average precipitation of 9.62 in.

for the same period in previous years. An analysis of this hay made by the station

chemist showed that it contained 9.70 per cent of protein and 1.24 per cent of fat.

The preservation and storage of hops, K. vox Baur-Breitenfeld (Pure

Products, 2 (1906), No. 3, pp. 145-150).—Investigations on the storing of hops indi-

cated that hops should be stored in the hop chambers only when perfectly dry and
ripe for bagging, and that sulphuring maintains the quality during storage.

The storage rooms should be kept at an even low temperature and perfectly dry.

Temperatures from zero to 2 or 3° R. preserve hops better than higher temperatures

because they reduce the moisture in the air to a greater extent and retard the oxida-

tion of the hop resin and oil. The lower temperatures also better preserve the flavor

of the hops. Hop chambers with direct refrigeration and stagnant air are as effective

as those cooled by circulating cold air.

The potato crop, T. H. Middletox (Cambridge Univ., Dept. Agr. Farmers' Bid.

3, pp. 54).— Variety tests were conducted in 1903 and 1904 on a light loam soil. The
best yields were secured from Dobbie Factor and Findlay Royal Kidney. Sutton

Discovery and Findlay Evergood proved the most resistant to disease.

The sprouting of seeds before planting did not appear very useful for ordinary

purposes. Planting entire tubers gave better results than the use of cut seed pieces.

Tubers weighing 9 or 10 to the pound, or H to If in. in size, were most suitable for

planting. Seed imported from Scotland produced equally good crops the first and
second years, while the third year the crop was much reduced. The second growth
induced by weather conditions in 1904 had a very injurious effect on the cooking
quality of the potatoes.

The best results on poor light land were secured with a fertilizer application con-

sisting of If cwt. of sulphate of ammonia, 3£ cwt. of superphosphate, and 1| cwt. of

sulphate of potash. On a light loam soil the best yield was secured where this same
application of commercial fertilizers, together with 12 tons of barnyard manure per
acre, was used. The barnyard manure alone also gave good results.
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Report on experiments with potatoes, 1905, \Y. Bbuce and J. Porter i Edinb.

and East of Scot. Col. Agr. Bvl. 9, pp. .'•>, dgm, /).—Among 13 varieties of potatoes

tested the second time Factor, Pink Blossom, and Qp-to-Date were the only ones

which yielded a heavy crop of fair quality. < >f the medium early varieties King
Edward VII was the mosl productive, being followed by White Blossomand British

Queen. Sunn- of the old standard varieties proved of equal value with the besl of

the new ones.

Sprouting the seed potatoes in boxes before planting increased the yield as well as

the size of the tubers. Sprouted seed planted May 5 produced a better crop than

unsprouted seed planted A pril 14.

< )n sandy soil the use of commercial fertilizers with barnyard manure was profit-

able, an<l on one of the test plats a complete commercial fertilizer gave Wetter results

than incomplete applications, although sulphate of potash alone gave a satisfactory

return. Sulphate of ammonia gave a larger increase in yield than nitrate of soda.

For sandy loams the use of 1 cwt. of sulphate of ammonia, 3 cwt. of superphosphate,

and 1 •] cwt. of sulphate of potash, given with a medium dressing of barnyard

manure, is recommended.

Trial of varieties of potatoes, <b E. Adams
| Rhode Island Sta. I!"/, ill, pp. 61-

74)'—The fertilizer formulas used during a period of 7 year- in potato experiments

are given and the average yields of varieties for the number of years grown are

shown in tables.

The range in yield of the 85 varieties under test was from 426 bu. per acre, the

3-year average of the Great Eastern, to 67.7 bu. per acre, the 2-year average of

Rival. The total crop of Astonisher, Gem of Aroostook, and Prof. J)r. Maercker

showed a maximum variation of only 0.9 of a bushel, yet in the percentage of mer-

chantable tubers there was a variation of 20.4 percent of the entire crop. A similar

relation was observed between Commercial, Early Maine, and German Early Rose,

the difference in yield of merchantable tubers in these .'! varieties being equal to

49.9 bu. per acre. In observing the disease resistance of varieties Prof. Julius Kiihn

showed the greatest immunity from injury by the blights. The selection of early-

maturing varieties is considered as apparently the only safe plan to be followed to

keep the crop free from blight.

Potatoes were sprayed 4 and 5 times during the season. Sixteen varieties gave an

increase" 1 yield of over 50 per cent of the total crop as due to the additional spraying.

Fifteen varieties showed an increase of from 25 to 50percent, 12 yielded from 1 to 25per

cent greater crops, wlfile 8 varieties showed an apparent loss from the last spraying.

The plants of the 15 varietiesgiving the greatest increase in yield remained vigorousand

continued to grow from 2 to :! weeks longer upon the area sprayed 5 times than upon

the area sprayed only 4 times. Peerless Junior, State of Maine, Burbank, White

Star, and Vermont Golden Coin, sprayed 5 times, retained from 90 to 100 per cent of

their foliage for more than 3 weeks after the plants sprayed only 4 times were dead.

Home-mixed fertilizers for potatoes, 0. D. Woods and J. M. Baktlett
| Maine

Sta. Bui. 126, pp. 41-44).—The details of experiments here reported have been previ-

ously noted (E. S. R., 16, p. 1073). In 1905 three home-mixed fertilizers were com-

pared with one commercial potato fertilizer and the results, on the whole, were lower

with the home-mixed than with the< nnercial fertilizer. The results are considered

as not admitting of conclusive interpretation at the present time.

Ramie and similar crops in India, G. B. De Cardo {La ramu et ses analogues

aux Tndes Anglaises. Paris: A. Challamel, 1906, pp. US).—This book is a translation

and a resume" of information on the culture and preparation of ramie and other

analogous liber plants in India. The information here given is taken from the

Dictionary of the Economic Products of India, by< i. Watt, published from 1889 to 1893.

Field observations upon the tolerance of the sugar beet for alkali, I r. W.
Shaw (California sta. Bid. 169, pp. 99, figs. £0) .

—

Previous work along this line,
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described in earlier publications of the station (E. S. R., 8, p. 683; 12, p. 942), is

briefly summarized. The later observations here recorded were made by the author

at Grand Junction, Colo., in 1900 and at Oxnard, Cal., in 1904.

The investigations in Colorado indicated that in the virgin soils under test the heavy

percentage of alkali lies above the fourth foot, and that the excessive amounts found

in the upper foot have been brought there from that depth by shallow irrigation and

by the upward leaching of the soil due to seepage. The average of 8 soluble salt

determinations upon soils producing either good or fair crops of beets shows a per-

centage of 0.036 of chlorids, 0.004 of carbonates, and 0.087 of sulphates, or a total of

0.127 per cent in the upper foot of these fields. These figures correspond to 1,440

lbs. of chlorids, 160 lbs. of carbonates, and 3,480 lbs. of sulphates, or a total of 5,080

lbs. of soluble salts in the upper acre-foot. The yields of beets ranged from 7.76 tons

to 20.98 tons, or an average of 8.45 tons per acre, with an average sugar content of

16.03 per cent and a purity of 81.8.

Soils producing poor crops of beets under the same conditions of cultivation and

treatment were found to carry much more chlorid in the top foot than was held in

the upper 3 ft. of the soils producing fair crops. These data are regarded as showing

that the soluble salt content of the soil is the primary cause of the failure of beets,

but it is pointed out that the high percentage of alkali is not uniform throughout the

locality, and that by proper selection of soils these difficulties may be avoided.

The strength of the soil solution was determined as based on 20 and 10 per cent of

moisture in the soil. It was found that the heavy adobe soil 2 days after irrigation

contained from 18 to 20 per cent of wTater, while several days after irrigation the

moisture content had fallen from 8 to 12 per cent and the plants were suffering from

lack of water. As shown by the analyses made, the solution in soil with 20 per cent

of moisture contained 2.97 per cent of alkali, and with 10 per cent of water in the

soil 5.86 per cent. It is pointed out that wThen the density of a soil solution becomes

too great the vitality of the seed is destroyed or, in the case of already growing plants,

the passage of water from the soil into the plant is checked.

At Oxnard, Cal., observations were made in fields with a marked unevenness of

stand, which frequently characterizes beet fields on alkali soils. The results on all

the different fields pointed to the fact that wherever the chlorid content of the soil

approached 0.20 per cent beet culture was unsuccessful. It was further shown that

the sulphates had a comparatively limited effect on the growth of beets. The effect

of the different salts is more clearly brought out in the following table:

The effect of different percentages of soluble salts on the growth of sugar beets.

Condition of beets.
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also as explaining why beets fail to grow in certain places although little or no alkali

appears near the surface. The failure of plants, even though the Beed germinated

well and a good stand \\a> originally obtained, is also accounted for by this fact. In

these observations fair beets were found growing in soil with an average of 4,000 lbs.

of chlorids per acre-foot, and it was noticed that certain individuals have a much
greater resistance to alkali than others. It is believed thai the success of beet cul-

ture in regions with alkali -oils depends upon tin- proper Boil -election and the

development "fa more alkali-resistant beet

Sugar beets in the San Joaquin Valley, < l. W. Sh \w i California Sta. Bui. 176
t

pp. 27, figs. 11). -The results of field observations and analyses connected therewith

since L902 are reported.

In 1902 the average results of 9 tests showed a sugar content in the beet of L4.9 per

cent and a purity of 83.5, but the average yield was only 4.74 tons per acre. These

figures are regarded as showing that the general climate and soil conditions are suit-

able for the production of high-class sugar beets. The low tonnage was largely due

to late planting. A satisfactory yield can be obtained only by early planting, which

will allow the plants to make considerable growth before the hot weather of the

Bummer months.

These conclusions were confirmed by results obtained in L905. It is also stated

that, in general, the results will he very unsatisfactory when the beets are grown

without irrigation. The failure of the plantings of 1905 was primarily due to late

planting and inadequate irrigation, and in a lesser extent to poor -oil preparation,

poor cultivation, and beet blight. General discussions on the climatic conditions,

moisture and sunshine requirements, and on soils ami their preparation and cultiva-

tion are given, and the results of earlier experiments conducted by the station with

sugar beets in southern California are reviewed in an appendix.

Manurial experiments with sugar cane in the Leeward Islands, 1904-5,

D. Morris [Imp. BepUAgr. West Indies, PamphletS9, 1906, pp. 51).—A summary of

tin- results with seedling and other canes at the experiment stations in the Leeward

Islands is given.

At Antigua the results showed that the canes B. 156, Sealy Seedling, B.306, B. 208,

I). 74, D. 95, and 1). 10'.) are specially worthy of attention. The ratoons of 6 of these

canes also ranked first at the various stations. In St. Kitfs Caledonian Queen and

White Transparent gave the best results, while the Barbados seedling canes B. 208

and B. 147 were also satisfactory. The ratoon crop of B. 208 ranked first with a

yield of 30 tons of cane and 8,508 11>-. of sugar per acre in the juice.

Relating- to the sugar industry in Peru, T. V. Sedgwick (
Trujillo, Peru: JI<i>/",

Verjeldc Co., 1905, j>/>. 78, pis. 11, charts S).—This 1 k contains descriptions of the

sugar districts and sugar estates in Peru and a review of the methods of Bugar-cane

culture in that country, together with a brief discussion on the manufacture of cane

Biigar and the utilization of by-products. Comparative data from different sugar-

growing countries are also given. Special reference is made in this work to the sugar

estate known as Hacienda Oartavio.

Germination of seeds as affected by nutrient salt solutions, < >. Kambekskv

[Ztschr. Landw. Versuchsw. Oesterr., 9 {1906), X". I, pp. 88-4S).—Work along this

line by several investigators is reviewed, and results of experiments at the Beed con-

trol station at Troppau are reported.

Of each of l"> different field crops 400 seeds were soaked for 48 hours in a solution

of a mixture of ammonium and potassium nitrate and sodium and ammonium phos-

phate. For the purpose of a check test the same nuinher of seeds of each crop were

soaked in water for the same length of time. When these samples were subjected

to a germination test the seeds soaked in the nutrient salt solution did not sprout BO

quickly and, with the exception of sugar-beet seed, did not show as high a percent1

age of germination as the seed soaked in water.
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The various crops showed different degrees of resistance, which is believed to be

partly due to the age of the seed, although it was observable in fresh seed with a

weakened vitality. All degrees of vitality were represented in each individual sam-

ple, and it is concluded that the weakest seeds lost their power to germinate when

soaked in the salt solution, while in the resistant seeds the germination was delayed.

It was also found that the parts of the embryo were differently affected, the plumule

appearing more resistant than the radicle. Seeds of grains taken from the germinat-

ing chamber and transferred to fresh soil continued their growth normally, but were

retarded as compared with seeds not treated with the salt solution.

Seed inspection, C. D. Woods and Bessie G. Tower (Maine Sta. Bui. 125, pp.

26).—This bulletin contains the text of the Maine laws regulating the sale of seeds,

and the results of analyses of samples of seeds collected by the station in 1905 and

received from correspondents from 1902 to 1905. A list of weed seeds from the

samples tested is given and attention is called to the free analysis of weeds, seeds,

fertilizers, and feeds by the station.

HORTICULTURE.

Department of agriculture and horticulture, V. A. Clark (Arizona Sta. R[>t.

1905, pp. 10-15).—Attention is called to the intense heat and light in Arizona and

the effect of these on plant growth. Shading has been found a specific for many
crops which are injured or even killed in the open. Where the summer heat raises

the surface soil to so high a temperature as to interfere with root growth mulching

has been found a specific remedy. Deep planting of trees has also been practiced

successfully to overcome this trouble.

The results secured at the station with a number of fruits and vegetables during

the season are briefly stated. Guavas have been successfully grown, both in the

open and in shade, and withstand a temperature of 19° F. The McNeal variety of

garden pea was less injured by frost than the American Wonder variety. A study

is being made of varieties of olives in Arizona. No insect nor fungus pest has been

found as yet to attack this crop.

Some alfalfas from Sahara and Arabia promise to surpass the strain commonly
raised at the station in growth during the hot months. The yields of 3 varieties of

durum wheats in comparison with the Sonora variety are given. In every case the

yield was considerably higher, and the straw, though taller, showed less tendency

to lodge. It also rusted much less. Pea plants from light-weight seed died as a

result of weather conditions a number of days earlier than from heavy seed. It is

believed that considerable valuable work can be done along the line of seed selection.

Report of the horticultural department, J. Troop (Indiana Sta. Rpt. 1905,

pp. 19-21).—An outline of the experimental work of the department during the

year, with some of the chief results obtained. In the use of pedigreed strawberYy

plants the results of a single season's work indicate clearly that "the pedigree theory

as applied to strawberry plants has been overdone."

In some fertilizer experiments with tomatoes great differences in the productiveness

of individual vines, due to individuality, were observed. In spraying experiments it

is found just as essential to spray for the second brood of codling moth as for the first

brood. San Jose scale has been found in 44 counties of the State. A new aphid was

discovered during the summer of 1904, which seems to be especially partial to

Houghton gooseberry bushes. The aphid is briefly described and has been given

the name of Aphis houglrfonensis.

Fruits and vegetables, E. B. Ferris (Mississippi Sta. Bui. 87, pp. 2-7).— An
account is given of the commercial culture and marketing of a number of varieties

of fruits and vegetables, including potatoes.
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The best results with strawberries have been secured with the Klondyke variety.

The most effective fertilizer was a mixture made up of 200 lbs. of cotton-seed meal,

400 lhs. of acid phosphate, and LOO lbs. of kainit. The yield with this fertilizer was

at the rate of 191.6 crates per acre. These results with berries, as with all the other

crops experimented^with, showed thai the soil is lacking in phosphoric acid. ( >n

account of the scarcity of labor and poor shipping c >n< lit i< .n^- tin- northern limit of

successful marketing was Birmingham and Chattanooga. Thebesl shipping package

was a 24-qt. ventilated crate. The returns from 275 24-qt. cases netted a Little less

than $500.

Asparagus was marketed most profitably in Chicago. Twenty J-bu. boxes gave a

net return of $30. When commercial fertilizers wen- used on cabbage, the increase

over unfertilized plats was 223 per cent, ami 299 per cent on soil that had been

parked with cattle. The normal fertilizer used on this crop was L30 lbs. of cotton-

seed meal, 420 lbs. of acid phosphate, ami 200 lbs. of kainit. When either the cot-

ton-seed meal oc acid phosphate was decreased the crop was lessened, but when the

kainit was decreased the yield remained practically the same.

Wardwell Kidney Wax beans averaged L20.8 bu. per acre, and Improved Valen-

tine l-l.o lim, counting 30 lbs. to the bushel. The use of kainit was without effect

in increasing the yield of this crop, hut both nitrogenous fertilizers and phosphates

gave marked increased yields. The unfertilized soil yielded 66 bu. per acre. When
fertilized with a mixture containing 209 lbs. of cotton-seed meal, 114 lbs. of dried

blood, 455 lbs. of acid phosphate, and 213 lbs. of kainit the yield was L50 bu. per

acre. One-half of this fertilizer mixture gave a yield of L21.5 bu. per acre. When
the nitrogen was left out of the mixture the yield was sl» bu. per acre. Acid phos-

phate alone produced a yield of lot. 5 bu. per acre. The net returns from shipping

1' acres of beans to northern markets was -^ 1 7.".. L'H. The bushel hamper was a much
more desirable package for this crop than the bushel box.

Burbank was the heaviest yielding variety of potato grown, producing L82.5 bu.

per acre. Native seed produced but 70.6 bu. per acre, while with at least 5 varieties

from other sources the yield was in no instance less than 126.8 bu. per acre. The

net returns from 2 acres of potatoes were $1 1l\

A test was made with different sized <i'{'d pieces, varying from 1 eye to whole

medium sized tubers. The yield with one-eye pieces was 68.9 bu. per acre, and this

was gradually increased to 107.9 bu. when whole potatoes the size of a guinea egg

were used. Among other vegetables grown were onions, beets, radishes, kohl-rabi,

turnips, ruta-bagas, eggplants, and peppers. The only ones profitably marketed were

beets, ruta-bagas, and turnips.

Further studies in lettuce culture, W . Stuart ( Vermont Sta. Rpl. !!">', pp.

\6,pl. J).— In an earlier report (E. S. R., 17. p. 249), an account was given of

an experiment to determine the comparative value of different forms of chemical

fertilizers, the relative value of chemical fertilizers and rotted manure, and the rela-

tive influence of surface v. subwatering tor lettuce. In the present instance a report

is made <>n flat-grown v. bench-grown plants; and combination indoor and outdoor

lettuce culture.

In the first experiment plants were grown in Hats until ready for market. The

tlats were 12 by 10 by 3.5 in. One dozen plants were grown in each. Similar

plants were grown in benches at a distance <»t s by 8 in. apart. The bottom of the

Hats was tilled to a depth of 1.5 m. with well-rotted manure. Thirty-four square

feet of space were given to each method of culture.

The plants in the flats were ready tor market a week in advance of those in the

bench. Their average weight was 86 gm., while those in the bench averaged 210

gm. each. The flat-grown plants presented a good appearance and sold for40 cts. pet-

dozen, while the bench-grown plants commanded but 50 cts. per dozen. From the

33747—No. 11—00 4
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standpoint of space, therefore, the returns per square foot were 26 cts. from flat-

grown plants and but 10 cts. from bench-grown plants.

The conclusion is drawn that for local market conditions a greater net profit can be

made from lettuce planted in flats. The growing of the plants in flats to maturity

considerably lessens the labor required, though the lettuce is not so heavy nor so

good by close planting as when sufficient space is allowed for development.

In the combination indoor and outdoor lettuce culture, lettuce was started in the

greenhouse and transplanted to the open as soon as weather conditions permitted.

Good crops were thus secured. The average weight of the plants of a number of

different varieties grown for 2 years is tabulated. Iceberg gave the heaviest yield in

each of the 2 years. It is believed that seedlings could be grown equally as well in

the hotbed as in the greenhouse for this work, and that in the vicinity of the station

this method of culture would be very profitable.

Fertilizer experiments in field culture of garden peas (Maine Sta. Bid. 126,

pp. 30-34).—Garden peas were grown for a cannery on 2 farms. Part of the peas

grown was inoculated with pure cultures of nitrogen-fixing bacteria from the Depart-

ment of Agriculture and from commercial sources. Commercial fertilizer was used

on both farms. A severe drought seriously interfered with the experiment.

On one farm the soil was found to be thoroughly inoculated with the nitrogen-

collecting bacteria, and the use of pure cultures was without additional benefit. On
the other farm which, so far as known had never been planted to peas, some of the

plants on the inoculated plats were found to contain tubercles on the roots, but no

more than on some of the other plants which were not inoculated.

The cassaba melon (Pacific Rural Press, 71 (1906), No. 10, p. 148).—The history

of this muskmelon, also known as Winter Pineapple Muskmelon, is given, with an

account of its introduction into the United States, and the methods observed by the

author in its culture. This is a late melon, suitable for Christmas use, and grown to

some extent as a stock food.

Report of culture experiments in 1905 on the sewage fields of Berlin,

J. Klar and O. Mende (Gartenjiora, 55 (1906), Nos. 2, pp. 35-40; 3, pp. 66-70).—

The results are given of tests in growing large numbers of flowers and vegetables,

with brief comments on the various varieties.

Soil sterilization, W. Stuart ( Vermont Sta. Rpt. 1905, pp. 297-299).—A historical

account is given of the development of soil sterilization by means of steam and other-

wise in this country, with an account of the author's investigations in sterilizing soil

in solid beds and subwatered benches.

" Three in. drain tiles were sunk about 10 in. below the surface of the soil. The

lines of tile were laid every 16 in., each line being independent of the other and

connected with the surface by a vertical section of draintile." When steam was

properly connected and turned in the tile at a pressure of 40 to 60 lbs., a bed con-

taining approximately 70 sq. ft. of surface could be heated up to about 210° F. in

about 3 hours' time. When the surface soil was well covered with burlap, the heat

was maintained at this temperature for a long time, and was entirely effective against

nematodes. This method of soil sterilization involves less labor than the usual

method of sterilizing in boxes, as there is no handling of soil and the draintiles are

far enough below the surface to be out of the way of cultural operations.

A large portion of the bench surface in the greenhouse is fitted for subwatering by

means of galvanized iron pans and layers of porous brick. An attempt was made to

sterilize the soil in this bench by injecting steam into the pan through the watering

tube. The result was unsatisfactory, as too much steam was required. Much of the

steam condensed in coming in contact with the cold porous bricks, and it is believed

that it would be more economical to employ a sterilization box in the treatment of

soil in subwatered benches.
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How to use a planting- plan, I. I i. Tabor
I
Gard. Mag. [X. F.], 8

| 1906), No. 8,

pp. 146, 147, '-hurt 1). A complete chart is given for planting a 50 by LOO ft. lot.

The plan shows the kind of trees, Bhrubs, and flowers to plant, just where each one
should be planted, an<l the method of transferring a planting plan to the ground.
Blossoming- of fruit trees, L. B. Judson

I Idaho Sta. Rpt. 1905, pp. ?S-82,charts

8).—The blossoming season of a large number of varieties of apples in different parte

of Edaho in 1904 5 are tabulated, as well as the blossoming season for l_ varieties of

pears and 5 varieties of peaches for the season of L905.

On the winter injury of apple trees, \V. Stuart Vermont Sta. Rpt. 1905, pp.

299, S00, ph. ?).—A further note is given on the injury to apple trees during the win-

ter of L903 4, mentioned in an earlier report of the station I . 8. EL, 1 7, p. 249). The
winter-injured trees after blossoming and partially leafing out apparently stopped
growth and the unfolded leaves Bhriveled and died. Later in the season many of

the trees pushed ou1 into new growth, usually at the base of the scaffold limbs, or

somewhat higher up.

Experiments were undertaken to see if the trees would not be benefited by prun-

ing. A number of eight-year-old Rhode Island Greenings were severely pruned
back, others less vigorously handled, and some not pruned at all. It was thought

that the severe pruning of the trees on which new growths were being pushed out

at the base of the limits would tend to throw the strength of the tree int" a few

branches, and thereby induce greater growth and a more shapely head. Tin- on-hard

was not given good cultivation.

The growth made on the differently handled trees is shown in a series of illustra-

tions. "A careful study of this series of photographs affords little evidence that

pruning was beneficial." As a result of the investigations, the author recommends
that pruning operations be deferred to the latter part of the growing season or the

following spring, rather than immediately after such winter injury as noted in the

experiment. Severe pruning is inadvisable.

Influence of stock on scion, W. Stuart (Vermont Sta. l!j>/. 1905, pp. 800-805).—
In 1899, 5 classes of plums were root grafted <>n 4 types of stocks. The stocks used

were Americana, Wayland, Marianna, and Peach, and the scions were Stoddard of

the Americana group, Green Gage of the Doinestica group, Chabot of the Japanese

group, Milton of the Wild (ioose group, and Newman of the Chicasaw group.

The results secured with this combination of stocks ami varieties in Maryland
have been previously noted

|

1-',. S. R., 14, p. 1069). The present report covers the

results secured in Vermont from 1900 to 1905. Tabulated results given in the report

show that !».'! per cent of the varieties on Americana roots lived, L00 per cent on Way-
land, St) per cent on Marianna, and 40 per cent on Peach. The average diameter of

the trunk of the trees produced on these different stocks is shown in the table below,

the measurements being made at the collar and 1 ft. above the collar:

Trunk growth of varieties ofplums <>n different stocks.

Variety of plum.
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"These measurements show that Stoddard on Americana gives the greatest aver-

age diameter of the trunk, with Marianna and Wayland about equal. Green Gage

did best on Wayland, with Marianna a close second, Peach and Americana being

third and fourth, respectively. Chabot was best on Wayland and second best on

Marianna. Milton was far superior on Marianna than on any other, Wayland and

Americana occupying second and third places. Newman did well on all stocks, but

was slightly superior, in diameter at least, on Wayland, followed by Marianna,

Americana, and Peach in the order named. . . . Stated briefly, Americana seems

best for Americana; Wayland for the Japanese; Milton for Marianna, with little

choice between Wayland and Marianna for the Domestica group, and no marked

choice between any of the four stocks for the Chicasaw group."

The influence of Wayland stock on Milton variety is given special mention. On
Wayland the Milton grew more or less upright, while on Marianna the head was

low, bushy, and spreading. The variety Newman made especially good growth on

Peach roots, and it was suspected that roots might have been sent out by the scions.

Some of the trees were dug up, but in only one instance was this found to be true,

and this exception is not considered of any vital importance.

"A comparison of the root systems showed the Peach to be the deepest rooted and

least spreading. Marianna and Wayland possessed numerous spreading and rather

shallow lateral roots. Americana, while having a spreading lateral-root system, was

not as symmetrically developed as were the two former. In none of them could the

root system be said to be much superior to that of Peach stock." Milton on Mari-

anna stock was much more seriously affected by "plum pocket" than when grown
on Wayland or Americana. Whether it was due to stock or not could not be told.

Hybrids in their relation to grafting- and wines (Bui. Agr. Algcrie et Tim isle,

11 (1905), Nos. 23, pp. 524-530; 24, pp. 550-557).—The essential part of this article is

an address delivered by L. Daniel before the Viticultural Society of Lyons, in which

he reviews his work on grafting in the improvement of grapes, and points out its

practical application.

It appears that the best French varieties of grapes can not be improved from the

standpoint of the fruit by grafting, but may be improved from the standpoint of

resistance. The case is different with hybrids, where opportunity for amelioration

by grafting is much greater, since not only can the resistance to phylloxera be thus

increased, but the crop greatly modified.

Variations produced by grafting seem often to be hereditary in the vine. It may
thus happen that many old varieties may be materially modified in time. In order

to avoid this, it is recommended that experimental vineyards be established in

which the old French varieties of grapes, which have been originated with such

great care, may be preserved in their purity.

Variation by grafting, G. Bonnier (Fermes et Chateaux, 1 (1905), No. 4, pp.

6-8, figs. 5)

.

—A popular and somewhat extensive review of the work of L. Daniel on

grafting between different species of plants, and on the hybrid variations obtained.

The review covers the results of the grafting experiments noted more at length in

earlier numbers of the Record.

Study of the cider apples of Sarthe, P. L. C. Cassarini and E. Poupard (Bui.

Mens. Off. Renseig. Agr. [Paris], 5 (1906), No. 2, pp. 157-179).—A general account is

given of the cider regions of Sarthe, and of the varieties of apples used in cider pro-

duction. The various varieties are described in considerable detail, and a table given

showing the vigor and hardiness of different varieties when grown on the various

soils of different regions, the yields obtained, quality of fruit and cider made from
it, with analyses of the ciders.

Olives and citrus fruits (Louisiana Stas. Rpt. 1905, pp. 9, 10).—During the year

1 variety of olive, Pensulina, produced fruit which was successfully pickled. The
fruit is of fine flavor and medium size. It is believed that these are the first olives

to be grown to maturity and pickled in Louisiana. Citrus hybrids produced by
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this Department by crossing Citrus trifoliala with sweel oranges have withstood a

temperature of is F., the coldest weather at the station since they were planted.

Varieties of dates of Tag-ant and Adrar, R. A.RNA1 D |
BuL Agr. Algkru <t

Tanisie, 12 I 1906), No. S, pp. '><k 61). -A \\>\ is given of the Bpecies of dates grown

in these regions, the names being given in both French and Arabic, and comments

added as t<> the usefulness of some of the varieties.

Tropical fruits on the Florida Keys, I'. .). Webster
I
Fla. Agr., S3 1906), No.

:/, ]>j>. 161, 162).—An account of the methods of culture of the tropical fruits grown

mii the Florida Keys, including pineapples, avocado, mangoes, sapodillo, bananas,

Bugar apples, soursop, custard apples, e-_r,_r t'ruit, papaw, pomegranate, etc.

Miscellaneous fruit notes, W. Stuabi I Vermont Sta. Rpt. 1905, pp.

Tahles are given showing the l>los>oniiii'_r . leafing out, and ripening periods of plums

and cherries tor the years L903 to 1905, inclusive. The data show a close relation-

ship between the tin f floweringand the time of fruiting. Recommendations as

to the best varieties <>!' plums and cherries are given.

Growing* fall bearing- strawberries, S. Cooper | Amer. Agr., ::
I 1906), No. /-', />.

429, fig. /).—The Pan-American ami Autumn varieties of strawberries that hear fruit

in the fall are described and methods given for their cultivation. In the case of the

Pan-American variety it is stated that by judicious cultivation and systematic

removal of the early blossom stems this variety will continue to hear until the green

berries are frozen. An illustration is given of the plant in blossom and fruit.

The transportation of fruit in refrigeration, < i. H. Powell
( ( '"/. Fruit Growi r,

S3 {1906), Nos. 919, pp. 1,3; 920, p. 5).—A paper presented before the American

Society of Refrigerating Engineers at its meeting in New York, December 4, L905,

in which the losses that occur in shipping perishable fruits in refrigerator cars are

discussed.

Where fruits are shipped from the orchard without first cooling and are from 3 to

10 days in transit, large losses occur, particularly in the top tiers of fruit. The prob-

lem to be overcome is to secure refrigeration which will be sufficient to cool down all

parts of the car sufficiently to prevent the development of decay, either by improved

methods of car refrigeration or by cooling down the fruit before it is placed in the

refrigerator car. Coupled with these requirements is the necessity of having the car

refrigeration simple so that an ordinary brakeman could manipulate it satisfactorily.

The cocoanut and its relation to the production of cocoanut oil, II. S.

Walker {Philippine Jour. Sci., 1 ( 1906), No. l, pp. 58-81, pis. 10).—This is a report

of an extensive study of cocoanut production from the standpoint of quality and

quantity of the oil yielded.

Analyses are given of the seashore and interior soils on \\ hich cocoanuts grew suc-

cessfully, and of nuts picked at varying Btages of ripeness, nuts from different locali-

ties, and nuts grown on both sandy soils and clay soil.-. It had heen noticed that

cocoanut trees growing near the seashore at San Ramon produced much more fruit

than trees standing farther inland. Analyses showed the inland soils to he some-

what superior in the elements of fertility to the seashore soils, hut were much less

permeable.

The following table shows the fertilizing constituents contained in the husk, shell,

meat, and milk of cocoanuts:
Analyses of cocoanuts.

Part
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It is calculated that 1 hectare of land on which 173 trees are growing will produce

a total of 7,000 nuts per annum, and that each tree will lose annually 16 leaves,

weighing about 3 kg. each. From these data it is calculated that the total annual

drain on the soil per hectare from growing cocoanuts is as follows: Nitrogen, 91.12

kg.
;
potash, 135.37 kg. ; and phosphoric acid, 41.38 kg. Based on these data and the

analyses of seashore soil it is calculated that the seemingly barren seashore soils on

which cocoanut trees are growing so vigorously contain sufficient nitrogen to produce

crops for 307 years, sufficient potash for 1,478 years, and phosphoric acid for 677 years,

not taking into account the probable inexhaustible supply of plant food constantly

coming down in the seepage water from the interior hills. While irrigation and

fertilizing may be of considerable value to trees in the interior, on the seashore

irrigation would be of value only in dry seasons, and fertilizers would probably be

washed away before they could be used by the trees.

The analyses of the nuts at different stages of growth are given in an extensive

series of tables. They show that there is no indication of meat or fatty material in

the nut until it has reached its maximum size and the shell is completed. With the

formation of the shell the milk becomes rather sweet, and a slimy, pulpy mass, hav-

ing a sweetish taste and comparatively little oil, begins to deposit on the inside,

chiefly on the lower half of the nut. Gradually it extends over the whole of the

inside of the nut, becoming denser and thicker and increasing in oil content at the

expense of the sugar in the milk. This hardening process continues often in ripe

nuts for 2 or 3 months after they have been picked from the tree, or until the nut

sprouts.

With the appearance of the sprout the fat stored up in the nut is transformed into

sugar and other bodies, and the embryo gradually increases in size until it occupies

the whole space inside the nut and utilizes all the nourishment contained therein

for its growth. In order, therefore, to secure the largest yield of copra and oil, only

thoroughly ripe nuts should be used, and the author states that it is often advisable to

allow these to stand in a dry place for a few weeks before they are opened. By
the use of green nuts it is shown that there may be a loss of almost 50 per cent, while

if nuts are stored for more than 3 months there is a loss due to germination, and

often before that time nuts which have been cracked or bruised in gathering become

rancid.

Analyses of different colored nuts—golden yellow and light green, both of which

turn brown at maturity—show practically no difference in composition. The quality

of nuts grown on the seashore, contrary to general statements, was not found to be

superior to those taken from trees farther inland. Among 1,000 nuts from the sea-

shore, gathered at random, 55 were found in bad condition, while out of the same

number, gathered from the interior, only 15 were spoiled. This difference, it was

thought, was due to the harder grounds along the seashore and the consequent

greater bruising in falling.

Analyses are given of nuts from Davao. One variety was from trees producing

large nuts, rather pointed in shape, and the other from trees bearing small, rounder

fruit. The percentage of oil in the nuts free from husks was found to be about the

same in both cases.

The seed grower, C. Johnson (Marietta, Pa., 1906, pp. 191, pi. 1).—This book,

believed by the author to be the first of its kind published in any country, gives

detailed directions for the production of all the different kinds of vegetable and

flower seeds commonly grown in the United States. A section is also devoted to

bulbs and shrubs. The usual field-crop seeds, such as clover, wheat, etc., are not

considered. Suggestions for originating new varieties, forms of contracts made by

seed growers with seed dealers, cultural hints for the ordinary garden crops, germina-

tion, color, and vitality of seeds, and descriptions of a number of the more prominent

varieties of each of the different vegetables are included.
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The author states thai to a large extenl America still depends upon European

growers for the best quality of beet, cabbage, carrot, cauliflower, kale, kohl-rabi,

leek, parsnip, parsley, radish, turnip, spinach, and onion seeds, and the choicer

grades of flower seeds and bulbs. America satisfactorily produce* pea, bean, celery,

cucumber, lettuce, melon, and certain kinds of onion seeds, as well as all the more

usual field-crop seeds. Much the larger amount of flower seed produced in the

United state- is grown in California.

FORESTRY.

History of the lumber industry in America, J. E. Defebaugh | Chicago: Amer.

Lumbermen, 1906, vol. 1, pp. XIII 559 . A large amounl of material is here brought

together relative to the history of the lumber industry since the discovery of America.

Twenty-three of the 31 chapters deal with the industry in Canada. In one chapter

the forest geography of North America is considered. In the 6 chapter- devoted to

the industry in the United states one is concerned with the foresl resources, one

with the public land policy iii its relation- to lumbering, one to forestry and foresl

reserves, one to tariff legislation, one to lumber production, and one to foreign trade.

Forestry statics, a handbook for the advanced sylviculturist, 11. M mm in

{Die Forstliche Statik. Ein Handbuch fur leitende und ausfuhrendi Forstvnrte sowie

zum Studium und Unterricht. Berlin: Julius Springer, 1905, pp. Xll 861).—Pari 1

of this work deals with the principles and method- of forestry statics, and pari 2

with their application. The various chapters of part 1 take up the production of

wood volume through accretion, the value and uses of wood, the production and

cost of forests, and the net profits. The work is intended for the use of students

and teachers.

Handbook of the timber trade, L. Hufnagl [Handbuch der hqufmannischen

Uohverwerlung und des Holzhandels. Berlin: Paul Parey, 1905, pp. Ylll.iis,

figs28).—This book treats of the different commercial grades of lumber and timbers,

the commercial uses of different kinds of timbers, transportation of timber, etc.

Forestry problems in the United States, T. P. Ivv
( Boston: Tht Archway Book-

ston , 1906, pp. 47 ).—The author criticises present methods of conducting civil-service

examinations for positions in the forestry service, discusses the effect of the Reserve

Act of 1891, which he believes has had the result of considerably increasing the

price of lumber and forest products, and urges more extensive sylviculture! opera-

tions in the East. As a means of broadening our forest administration he suggests a

hoard of forest conservators of at leasl 7 members. A discussion is also given of the

Mississippi River in its relation to forestry.

Future forest trees, A. II. Unwin I
London: T. Fisher Unwin, 1905, pp. 108, ph.

3).—There are 3 chapters in this hook, the firsl dealing with the German timber

imports from the United states and Canada: the second with the general results of

planting experiments with American trees m Germany, Austria, Great Britain, and

Switzerland, and the third with the sylviculture! characteristics and treatment of

the various American species of trees. The purpose of t lie hook is to present in a

concise manner the results of European experiments with imported American trees,

most of which are ornamental, for the benefit of English tore-try.

Forestry division, K. A. Carlson {Orange River Colony Depl, Agr., Ann. Rpt.,

l {1904-5), pp. 45-198).—This gives an outline of the lorestry work of the division

for the year, with an account ol the toresl reserves, individual plantations, nurseries,

revenues, expenditures, etc.

About 2,700 acres are under the control of the forestry division, ,on 93 of which

plantings have been made. The forestry division recommends that candidates be

sent by the government to Yale College to take the 2 years' course of forestry. It is

believed that forestry conditions in America are more nearly like those in South
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Africa than elsewhere. The cost of the course is less than half that of the English

course, and it can be completed in 2 instead of 3 years, as in Europe.

About 2,000,000 cu. ft. of timber was imported into the Colony in 1903, while the

average yearly importation is about 700,000 cu. ft. It is estimated that the cost of

establishing timber areas in the Colony, carried out on the scale of at least 2,000 acres

per annum, would be about $50 per acre, spreading over a period of 30 years.

Report forest department of the Madras Presidency for 1904-5 (Admin.

Rpt. Forest Dept. Madras, 1905, pp. 167).—This is a progress report covering the con-

stitution of the state forests, their management and administration during the year,

and financial results. The appendixes contain details regarding the acreage of forest

areas in the different districts and circles, lands under settlement, forest tracts pro-

tected from fire, the outturn of timber, fuel, and bamboo, revenues derived from

different sources, etc.

Notes on the effects of frost on trees at the government nursery, Irene,

L. E. Taylor [Transvaal Agr. Jour., 4 (1906), No. 14, pp. 325-329).—Three methods

were employed to protect trees known to be tender to frost during the winter. These

were plant shelters, large screens, and covering with Hessian cloth. The plant

shelters were the most effective, and were made of rough Eucalypt poles and thin

branches. A framework was built of the poles about 6 ft. high, and over this thin

branches were laid at intervals of about 1 to 2 in. Although the shelters do not

keep out frost, they lessen its severity by preventing radiation, which is the cause of

most damage to trees during the winter. The behavior of about 90 species toward

frost is mentioned in detail.

Planting white pme in Vermont, L. R. Jones ( Vermont Sta. Bid. 120, pp. 67-80,

figs. 7).—An account is given of forestry conditions in Vermont, with directions for

starting a pine forest, either with seeds, natural seedlings or nursery stock, and the

after care to be given it.

On the University farms an experimental tree plantation was made some 8 years

ago on a dry, sterile, sandy soil, originally covered with pitch pine. The trees

planted were black locust, red oak, white birch, chestnut, cottonwood, box elder,

European larch, Norway spruce, and white pine, but only locust and white pine

have given promise of profitable return. There is some doubt as to whether locust

will be able to survive the attacks of borers, but the white pine has proved an unqual-

ified success. White pines that have been planted for 8 years now stand 7-9 it.

high and have made a growth of 2-4 ft. the last 2 summers.

The starting of a forest by sowing seed broadcast is believed to be a hazardous

undertaking. Special attention is called to the fact that the year 1904 was a pine-

seed year and that there is an abundance of 1 -year-old seedlings now in the State,

and that these may well be used ior forestry purposes. On a small scale the trees

may be obtained from nurseries. The estimated cost of producing trees in a nursery

is placed at §2 per 1,000. Maple trees can be bought for about half the price of white

pine trees, and it is therefore more economical to plant about half and half maple

and pine. Pines grow as well as in pure stands, and as soon as they overtop the

maples they will kill out most of them. This will occur in about 20 years, and if

this natural thinning is not sufficient the maples should be cut out.

The catalpa tree for cross-ties (Arboriculture, 5(1906) , No. 3, pp. 69-81, figs. 8) —
This is a report of F. 1. Brown, as chairman ot the Committee on Roadway and Bal-

last of the Pennsylvania Railway, on the use of the catalpa tree ior cross-ties, and is

essentially a compilation ot information on the value ot Catalpa speciosa for lumber,

posts, ties, etc.

The value of cultivated rubber to the manufacturer ( Trap. Agr. and Mag.

Ceylon Agr. Soc, 25 (1905), No. 5, pp. 657-659).—This paper was prepared by C. P.

Fox, of Ohio, and is reprinted from the India Rubber Journal, August 28. It con-

tains an account of experiments with a large number of varieties of rubber to deter-
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mine their tensile Btrength. The data obtained are tabulated and the following

conclusions drawn:

"Ceylon fine, when used to denote the oriental source of fine Para, means a grade

lacking in uniformity when the tensile strength is considered. The curing qualities

of Ceylon fine indicate thai ii has a decidedly slower action than the South American

product. A future paper will Bhov this difference more clearly. Mill deportment

indicates thai all of these oriental samples are much softer and are less nervous than

the occidental types."

The spiral system of rubber tapping, I. Etherington | Trap. Agr. <iu<l Mag.

Ceylon Agr. Soc., :'
' 1905), No. 5, pp. 641-646, pi. 1 \.—A description of the spiral sys-

tem of tapping worked oul by C. Northway and E. I ». Bowman on the Deviturai

Estate in the Southern Province of Ceylon. This method of tapping is used on Il< r,<i

brasiliensis. It is employed only on tree- which have a girth of L8 in. or more :; ft.

from the ground, or when al I 5 j ears old.

The firsl time trees are onlj lightly tapped up to a heighl of 4 ft. from the ground,

starting 1 ft. from the base of the tier. The firsl process is to mark the place for the

spiral cut. This is done in stenciling ink with a Bheet-tin guide. < m \ < 1 1 1 1 *_r trees al

the firsl tapping 2 spirals only are cut parallel and 1 ft apart, each spiral going once

around the tree.
r

IMm spiral cut- are made al an angle of 15 or more; the younger

the tree, the greater should he the slope. ()n older trees the spirals are continued

up the tree to 6 ft. high or more.

The first cut in the trunk is made with a special knife, which is used as if it were a

plane. The following day the cut is reopened with a paring knife having a steel

Bpring, which works againsl the trunk to prevenl cutting the cambium. < >n alternate

days the shaving knife is replaced with a pricking tool, which is a small revolving

spur fitted on a handle. This is run along the edge of the spiral cut, puncturing the

hark close against the previous day's wound and along the wound surface. The

object of the pricker is to save cutting away the hark so quickly. When the shaving

knife alone was used it was found that 2 in. width of hark was cut away in one month,

and when the pricker was used on alternate days only 1 in. of hark was removed

per month. The How of latex produced by the pricker Seems just as full as that pro-

duced by cutting the hark.

The average yield of rubber by the V system of tapping on the estate was l lb. per

tree per annum and by the spiral system 5 lbs. per tree per annum, tn 1903, 248

trees of various girths gave 240 lbs. of rubber by the V tapping. These same trees

the following season by spiral tapping yielded 1,317 lbs. of rubber. The tapped

trees appear to be less injured under the spiral Bystem than under the old V system

oi tapping.

In the case of joung trees it is believed thai tapping should nol Btart until the trees

begin to flower; that is, the fifth year. The labor required under this system is about

5 trained coolies per acre. Each cooly can tap about 400 lineal feet or 720 in. of

<rirth per day, or 30 to 4i) trees.

The yields from the trees noted above were obtained on swampy land not believed

to We especially suited to ruhher production. It IS Stated that this system ol tapping

is pidly being extended.

Ceara rubber m Brazil i Manihot gdaziovii), A. Mori.ay ( Unarbre d caoutchouc

du Brisil,le Manitoba. Paris: A. ChaUamel, 1906, pp. 31,figs. 16). A botanical descrip-

tion is given oi this Bpecies oi ruhher, with an account ol its culture in Brazil, includ-

ing methods of extracting the latex, and the production of hard rubber.

Sapium aucuparmm in Ceylon [Drop. Agr. and Mag. Ceylon Agr. Soc., .''> (1905),

No. 3, pp. /.'•', ;.''•'>. it is stated that this tree is grown in Ceylon under the name
ot S. biglandulosum. It grows to a height ol about 40 ft arid Beeds freely. In tap-

ping experiments the latex dried to a brittle resinous Bubstance, and planters are

advised to wait and see w hat product- can be obtained by mixing the latex oi this
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species with that of Para rubber before planting extensively. Other species of

Sapium found growing in Ceylon are S. indicum, S. insigne, and S. sebiferum. The

seeds of the latter are coated with "tallow," which is used in the place of animal

tallow for the manufacture of candles, soap, etc.

Species of forest trees in Soudan, M. Constancia (Les essences forestieres du

Soudan, propres d, la construction. Paris: A. Challamel, 1905, pp. 68).—Descriptions

are given of the various forest trees of French Soudan, with an account of their use-

fulness for various purposes.

Philippine wood oils, A. M. Clover (Philippine Jour. Sci., 1 (1906), No. 2, pp.

191-202).—A chemical study was made of the oils obtained from a number of Phil-

ippine woods. The principal oils studied are the oil of Supa, obtained from the tree

Sindora waUlchii; Balao, or oil of Apitong, derived from various species of the genus

Dlpterocarpus, the chief use of which appears to be in calking small boats and as a

protective varnish for woods; and Malapaho, or oil of Panao, from the tree I),

vernicifluus.

DISEASES OF PLANTS.

Incomplete experiments for 1905, L. F. Henderson* (Idaho Sta. Rpt. 1905,

pp. 14-22).—Brief accounts are given of a number of experiments which are in the

main incomplete. The investigations included spraying for the prevention of apple

scab and codling moth, combating pear blight and tomato blight, destruction of dan-

delions, spraying for the prevention of rose mildew and rose aphis, and spraying for

the elm aphis.

The spray for the prevention of apple scab and codling moth consisted of Bordeaux

mixture, to which was added some form of arsenical preparation, but the results were

negative, no marketable apples being found in the orchard at the end of the season.

In the experiments with pear blight the wounds made by cutting out diseased por-

tions of the trees were covered with a mixture consisting of sulphur and carbolic

acid. This was used quite liberally in covering the wounds, and there seems to be

some evidence to indicate that its use was followed by good results. The experiments

with tomato blight were practically a failure, although plants from seed placed

directly in the field where they were to stand were somewhat more promising than

others.

In the eradication of dandelions the author applied kerosene, brine, and gasoline

to the plants, and where gasoline was applied the dandelion was killed without any

injury to the grass. The other treatments were not wholly efficient in destroying

the weed and the grass was often destroyed for several inches about the point of

application. A number of mixtures were tested for combating the rose mildew and

aphis, the best results being obtained where whale-oil soap and potassium sulphid

were combined.

Spraying for the prevention of elm aphis consisted of winter or early spring treat-

ment with the lime-sulphur spray, and where well applied the trees were protected

against injury. Thorough applications must be given the trees, so as to reach all the

eggs, which are deposited in crevices of rough bark, especially toward the base of the

trees.

Indiana plant diseases in 1905, F. D. Kern (Indiana Sta. Bid. Ill, pp. 123-

134)-—A resume is given of the plant diseases observed in Indiana in 1905, the data

being compiled chiefly from reports by correspondents made in response to a circular

letter sent out by the station.

The summary indicates the prevalence of the more important diseases and esti-

mates the extent oi injury as compared with the previous season, whenever possible.

The various crops are taken up and under each are listed the diseases observed, and
where any are known, methods are given for their prevention. Formulas are given

for the preparation and use of fungicides in connection with combating plant diseases.
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The occurrence of plant diseases in Vermont in 1904, L. It. JONBS and W. J.

M0K8E (Vermont Sta. Rpt, 1905, pp. 967-271).- Data are given showing the mean

temperature, rainfall, number of clear and cloudy days, etc., and the authors call

attention to the close relationship between plant diseases and weather conditions.

Brief notes are given on a number of diseases observed during the period covered

by the report, particular attention being given to those of the potato, and 2 new leaf

spot diseases arc described. The lir-t of these diseases made it- appearance early in

July, a few plants showing small black .-pots on the leaves, which suggested the

presence of early blight. Upon closer observation it was seen thai the blackening

began on the under side of the veinlets and spread more rapidly along the veins than

laterally. No fungus was detected in connection with the spotting. One bill of

affected potatoes was dug and the root system, tubers, and bases of the stem seemed

sound. The other infected plants were kept under observation until the death of

the plants in September. The spots gradually enlarged, still bearing a close resem-

blance to the early blight, hut remained sterile.

In the authors' judgment it is a nonparasitic disease, involving the planl as a whole,

the local spotting of the disease being mei-el\ a symptom. It i> believed to be the

same disease observed by one of the authors in < .eri nan y and also in England, ami a

similar trouble was noticed on specimens of the .Mexican Solarium polyadenium in the

horticulturist's potato collection.

The other disease appears to be unrecorded in this country and was first notice!

on early planted Early Rose potatoes. The plants exhibited obscurely defined pale

yellow spots I to \ in. in diameter, and the lower surfaces of the spots were covered

with a delicate gray growth, evidently a ( Jercospora. In the gross appearance of the

spots and in its occurrence and destructiveness the disease was much like that caused

by Cladosporium fulvum, which was developing at the same time on neighboring

tomato plants. This disease spread during July to another variety of potatoes in an

adjacent plat and showed slight development in other plats later in the season. It

caused considerable damage from hastening the death of the vines of the earlier

potatoes, but did no appreciable harm on the later varieties.

The fungus is being studied to determine its specific and cultural characters.

The part taken by teleutospores and eecidia in the distribution of maize
and cereal rusts, J. C. Arthur ( Proc. Soc. Prom. J;//'. Sci., vq (/.van, pp. 94-98).—
Attention is called by the author to the recent discovery of the a-cidial stage of corn

rust on the common wood sorrel (

(

tealis sp. ).

Hitherto this form of the rust had not been known and know ledge of the life his-

tory of the fungus remained incomplete. Having discovered the secidial stage of the

rust, this gap is filled, but the author states that the usual infection is probably through

the blowing of the uredospores from the regions where the corn is not completely

killed by frost. The blowing northward of these spores may cause successive infec-

tions in new localities as the season advances, and thus spread the rust throughout

the country. In addition the germinating teleutospores reach plants of Oxalis, from

which direct infection to the corn plant becomes possible.

The distribution described above for the corn rust is said to apply almost equally

well to some of the rusts of other cereals.

Rust problems, H. L. Bolley and F. J. Pritchard ( North Dakota Sta. Bui. 68, ppl

607-676, figs. SO).— An account is given of rusts of cereals and other plants, the prin-

cipal aim of the bulletin being to provide a compendium of the theories and known
facts involved in the rusting of cereals and other important farm crops, to give the

lines and results of new observations and experiments, and to cite investigations and

farm practices which give promise of future success in combating or preventing crop

destruction by these fungus pests. The authors describe various forms of rusts, giv-

ing an account of their effect on the host plants, the alternate generations of a num-
ber are mentioned, and accounts given of the method by which the fungus is carried

over from one season to another.
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Among the recent observations, attention is called to the fact that in connection

with shriveled grains the authors found spore beds containing both uredospores and

teleutospores beneath the bran layer, and this seemed to indicate that possibly the

wheat rust could attack the plant directly from the seed. Infected seed generally

may be recognized by black-pointed grains, the black points being situated at the

germ end of the grain. A number of seeds of this character were planted in glass

cases, but the resultant plants did not show any rust. If later experiments should

confirm this possible mode of rust propagation, new light may be thrown on the

entire rust problem, and the importance of proper seed selection would be shown.

Suggestions are given as to precautionary measures to be taken by farmers in order

that the amount of rust may be reduced as much as possible. These include the

thorough drainage of fields, the early and even maturity of the crop, thorough prepa-

ration of the soil and the use of clean seed, the selection of seed of pure varieties,

treatment for prevention of smut so as to insure healthy plants if possible, keeping

down weeds and volunteer plants which may carry the rust, destruction of all bar-

berry shrubs, thorough grading of seed grain, and the rotation of crops.

Plant diseases, J. J. Thornber (Arizona Sta. Rpt. 1905, pp. 21, 22).—Brief notes

are given on the alfalfa leaf spot (Pseudopeziza medicaginis) and the common grain

rust (Puccinia grarninis)

.

Notes on Puccinia graminrs, J. Joannides (Trans, and Proc. Bot. Soc. Edinb.,

23 (1905), pt. 1, pp. 63-67).—The author records observations on the occurrence of

Puccinia grarninis in Egypt and describes the continued existence of the rust during

several years without the usual presence in the life cycle of the teleutospore condi-

tion and the subsequent recidial stage on the barberry.

Culture experiments with rust fungi, H. Klebahx (Ztschr. Pfianzenkrank., 15

(1905), No. 2, pp. 65-108, pi. 1, figs. 4)-—Notes are given on experiments carried on

by the author during 1903 and 1904 writh some 30 species of rust fungi.

Among the data given are special references to the wintering of Puccinia dispersa;

the specialization of P. digraphidis; the alternate hosts of P. stipte; the specialization

of P. caricis; notes on P. polygoni amphibii, P. violse, etc. ; a new form of Uromyces

dactylidis; the specialization of U. scirpi; notes on Gymnosporangium clavariveforme

and G. juniperinum; the relationship between Ochrospora sorbi and JEcidium leuco-

spermum; infection experiments with Cronartium ribicola on white pine, etc.

Helminthosporium gramineum and Pleospora trichostoma, F. Noack
(Ztschr. Pfianzenkrank., 15 (1905), No. 4, PP- 193-205, pi. 1).—A report is given of the

investigations of the author on the possible relationship between these two species

of fungi, and he agrees with Diedicke (E. S. R., 16, p. 64) in holding that Pleospora

trichostoma is the perithecial form of Helminthosporium gramineum, the cause of the

stripe disease of barley.

Investigations with IT. teres and H. avenx have thus far failed to reveal their

perithecial stage.

The prevention of stinking* smut of wheat and loose smut of oats, W. T.

Swingle ( U. S. Dept. Agr., Farmers' Bui. 250, pp. 16, figs. 7).—The author describes

means for the prevention of the stinking smut of wheat and loose smut of oats, the

methods detailed being the treatment with sar, which consists of a mixture of sul-

phur, alkali, and resin; the bluestone or copper sulphate and lime treatment; for-

malin treatment; and hot-water treatment. Directions are given for the use of these

fungicides and for the handling of the grain after treatment.

The smut of wheat, C. Macias {Com Par. Agr. [Mexico], Circ. 27, pp. 4)-—

A

brief account is given of smut of wheat, with directions for its prevention.

Disease resistance of potatoes, W. Stuart ( Vermont Sta. Bid. 122, pp. 107-136,

dgms. 4).—In previous publications (E. S. R., 17, pp. 262, 670) accounts are given

of studies of disease resistance of potatoes. The present bulletin gives the results of

investigations on the resistance of vines to blight and tubers to rot. Investigations
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were also carried on upon the resistance of tubers to scab, but the results so far

obtained are inconclusive.

More than 150 varieties of potatoes wore brought together from Europe and this

country and planted under identical conditions, some being planted in clay loam

and others in sandy loam. Frequent observations were made as to the presence of

diseases and the relative amounl of infection. There was some evidence that some

of the varieties on the sandy loam were more disposed to the early blight, due to

AHemaria solani, than others. The same is true of resistance to tip burn.

The principal investigations, however, were in connection with the late blight

(PhytoptUhora infestans). This disease made its appearance about August K) on

Delaware and Green Mountain varieties, spreading slowly, the weather conditions

duringAugust not being propitious for its rapid development. The results of the

investigations of the foliage are tabulated, from which it appears that a marked dif-

ference was to be observed in varieties. The resistance that is claimed for Solamim

comrrtersoni to late blight was found to be unwarranted under the conditions of the

experiments.

In connection with the investigations on the resistance to potato rot a careful

examination was made of all tubers as soon after digging as possible, and a list of

the American varieties showing the greatest resistance to rot on the sandy and the

clay loams is given. Keeper, American Wonder, Dakota Red, I >oe Pride, and Late

Blightless were the most resistant in both sandy loam and clay loam. The com-

parative rot resistance of European and American varieties is discussed, and it was

found that on both sandy and clay loam the Dutch, German, and English-Scotch

varieties showed much less rot than did the French and American varieties. While

disease resistance is important, the commercial standards of this country favor quali-

ties in which the German and Dutch varieties are inferior to the American varieties,

and at present the writer does not feel warranted in recommending them to Amer-

ican growers.

The relative susceptibility of varieties which form their tubers deep or shallow

was investigated, it having been claimed that those forming their tubers near the

surface are more subject to rot than others, and while some differences might he

noted, yet in both classes of soil about the same proportion of each was affected.

Potato diseases and their remedies, L. R. Jones and W. J. Morse ( Vermord

Sin. l;/,t. 1905,pp. 272-291 ).—In continuation of investigations reported in a previous

publication of the station (E. S. R., 17, p. 261) accounts are given of spraying exper-

iments, relation of date of digging to development of potato rot, relation of storage

conditions to development of rot in potatoes, studies regarding the time and method

of tuber infection by the rot fungus, and gaseous disinfection for potato scab.

The spraying experiments, which were conducted for the prevention of both late

blight and rot, were carried on in the field. Bordeaux mixture, consisting of <> lbs.

of copper sulphate, 4 lbs. of lime, and 40 gal. of water, with the addition of \ lb. of

Paris green, was employed, 2 applications of the mixture being given the plants on

August - and 21, respectively. At the expiration of the season the tubers were dug,

and the gain at the rate of 161 bu. per acre is attributed to the application of the

fungicide. The authors present in tabular form the gains from the use of Bordeaux

mixture on late potatoes, covering experiments for the past 15 years in which the

average gain for that period is 1 li» bu. per acre due to the treatment.

In a previous report
i
E. S. K., 14, p. los4 1 1 he ant hors called attention to the method

by which the .-pore- i if the fungus are carried from the leaves to the tubers, and sug-

gested spraying the soil with Bordeaux mixture for preventing this infection. The
previous trials were repeated in 1905 with good results, ami the investigations show
that not only does the disease pass from the leaf to the tuber, but the mam channel

is through the soil rather than through the Stem. Spraying experiments for the

control of the early blight showed the effect of thorough application of the fungicide,
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the increased yield being attributed to the beneficial effects of the Bordeaux mixture,

not only in checking the development of the fungus, but in deterring insect attacks.

In investigations on the relation of the date of digging to the development of the

potato rot, results quite different from those previously reported (E. S. R., 17, p. 261)

were obtained. In 1905 there was a greater loss from later digging than from earlier,

and this is at variance with the previous rule laid down that digging should be

deferred as long as possible where the rot is expected. In the authors' opinion this

rule will have to be modified by making an exception of heavy wet soils during wet

seasons.

Experiments were carried on to test the effect of liming, disinfection with formalin,

sun-drying the tubers, and the temperature of storage on the development of rot in

potatoes. It was found that instead of being an advantage in the preservation of

tubers, the application of lime actually favored the development of rot. Disinfecting

with formalin was without any material effect in checking it. In testing the relation

of moisture to the development of rot it was found that potatoes exposed as much as

practicable to sun and air prior to storage are less subject to rot than those stored

immediately. The various temperatures of storage investigated were 40, 53, and 70°,

and the greatest proportion of the crop saved was at the lowest temperature.

In studying the time and method of tuber infection different lots were subjected

to different treatments. One lot was exposed for 36 hours to infection from blight-

ing tubers immediately after digging, a second lot was not artificially infected but

kept moist for 36 hours, and a third lot was stored without treatment immediately

after digging. The relative loss was 92 per cent where the tubers were infected and

not washed, 100 per cent where infected and washed, 77 per cent where not infected

but kept moist for 36 hours, and 54 per cent where stored at once without any treat-

ment, Concerning the possibility of spread in the storage cellar, it was found that

spores may be produced in storage, and that well ripened sound tubers were readily

inoculated with the fungus spores. From this it appears that there is no doubt as

to the possibility of infection of tubers in storage.

In continuation of trials of gaseous disinfection for potato scab (E. S. R., 17, p. 261),

the authors tested the relative value of gas treatment as compared with soaking seed

for disinfection against scab, and also the merits of different ways of generating the

gas. All the methods of disinfection showed marked gains in smooth tubers, but

none of them gave a crop wholly free from scab. The average results obtained with

the vapor treatments were better than those secured where the seed tubers were

soaked in formalin solution, and the authors are led to recommend treatment of seed

tubers with formalin gas by the permanganate method without the addition of steam.

The cost of this treatment would be approximately §1.50 per 1,000 cu. ft., and this

method is recommended only for those seed potato specialists who may wish to

disinfect large quantities of tubers.

Concerning disease resistance of potatoes, L. R. Jones ( Vermont Sta. Rpt.

1905, pp. 264-267).—A brief account is given of investigations carried on by the

author in connection with the Bureau of Plant Industry of this Department regard-

ing the resistance of potatoes to various diseases, a preliminary report on. which has

already been issued (E. S. R., 17, p. 60).

The potato leaf curl (Jour. Bd. Agr. [London], 12 (1905), No. 8, pp. 476-478,

fig. 1).—A description is given of the potato leaf curl or early blight (Macrosporium

solani), and its occurrence is noted on Solatium commersoni grown at Kew.
Sal Bordeaux for potato blight, C. D. Woods and J. M. Bartlett (Maine Sta.

Bid. 126, pp. 34, 35).—In a previous publication of the station (E. S. R., 16, p. 1093)

it was shown that dry Bordeaux as a fungicide was inferior to Bordeaux mixture as

usually applied.

In 1905 an experiment was carried on to test the value of a dust spray known as

Sal Bordeaux. This consists of equal parts of lime and exceedingly finely ground
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copper sulphate, and it is applied as a dust on the theory thai as soon as this dust
becomes moist, from dew or otherwise, the regular Bordeaux mixture in concentrated
form will be produced on the foliage. A number of plats received treatment with
this fungicide at the rate of 3, 6, and 10 lbs. per a. -re. There was no blight on either

the treated or untreated plats, so the results are considered inconclusive, and it is

planned to repeal t he experiment in L906.

In connection with these experiments Paris green was i\><->\ to prevenl the ravages

of bugs, and w here it was applied in connection with the dry powder it was nol as

efficienl as where the insecticide was administered in the form of a spray.

Further experience in asparag-us rust control, R. E. Smith [California Sta.

/in/. /;.', pp. .'/, figs. 7).—In continuation of experiments previously reported

(E. s. R., in. p. 66; 17. p. 18), the author gives an account <>i' experiments carried
on in California and elsewhere to eMntr.pl the asparagus rust, the principal informa-

tion in the present publication being based <>!, the result- of practical work of various

-rowei-. especially observations made in connection with a ranch at Milpitas, Cal.

At this ranch the asparagus cutting was stopped about the first <<i .Inly, and the
rust was less abundant than usual on the uncut top-, hut developed very vigorously
alter the beds grew up. An especial effort was made t<» keep down the wild growth
about the edges of the field, which had in previous years caused a large amount of

infection. After theend of the cutting season and the usual plowing and cultivation,

the field was irrigated in order to start as vigorous a growth as possible. About
August I heavy dews occurred, and the first application of sulphur was mad.-. A
special form of apparatus was employed, and sublimed sulphur at the rate of about
100 lbs. per acre was applied. Three weeks later a second application was made,
and a third was given after a second interval of about •"> weeks.

The results of the treatment were quite apparent from the condition of the treated

held. All untreated fields in the neighborhood were badly rusted in September
and the tops were black and dead in October, while the field receiving the sulphur

made a fine growth and the plants remained green until the normal end of the

Beason. The cost of the treatment was at the rate of si; per acre for the season's

work on 75 acres, and from the experience obtained it was thought possible to reduce

this cost to about S4 per acre for future treatments.

Other growers in the same locality applied sulphur to asparagus, and the results

obtained were in proportion to the .efficiency of the application. Near Sacramento

attempts were made to control the rust with liquid sprays, and where Bordeaux
mixture alone was used the effect on the rust was very slight. When sulphur was
used in connection with the sprays, much better results were obtained, and based

upon the trials of a number of growers, the following treatment has been adopted

for future use: Three weeks after cutting, the plants are to be sprayed with whale-

oil soap and water, followed by a dusting of sulphur at the rate of about 150 ll»s. per

acre. One month later sulphur is dusted over the plants at the rate of about 200

lbs. per acre, the applications to be made on dewy mornings.

The author- cites illustrations of the use of sulphur for the control of the asparagus

rust in other localities in California and also in South Carolina, where the treatment

proved eminently successful.

[n applying the sulphur the chief requisite is to scatter it so that it will coverall

the growth in a dusty, smoky cloud. Experiments with ground and sublimed

sulphur and flowers of sulphur showed that when all things are considered the

flowers of sulphur is the most satisfactory ami economical.

In conclusion the author states that in treating asparagus it is necessary to get a

good coating of sulphur on the tops just before tin* rust is due to appear. A second

application should he made 1 month later, and a third after another interval of

about 4 weeks. Where young beds of asparagus are to be protected from rust, the

author recommends a special form of treatment, which consists of spraying the
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plants with whale-oil soap, to be followed by an application of sulphur, scattered by

hand.

White rust of cabbages (Jour. Bd. Agr. [London], 12 {1905), No. 8, pp. 480,481,

jlg m i).—A brief account is given of the occurrence of Cystopus Candidas on cabbages.

As the white rust most frequently occurs on shepherd's purse, it is recommended

that all weeds of this kind should be destroyed in the vicinity of other crops that

are liable to be infected by the fungus.

Tomato diseases in California, R, E. Smith (California Sta. Bui. 175, pp. 16,

jlgSt gy—A preliminary report is given on the cause, nature, and possible means of

prevention of some diseases of the tomato which have become exceedingly destructive

in parts of California, and the further investigation of which is to be prosecuted in

connection with the work of the new pathological laboratory for southern California.

The diseases described are the damping-off, which is due to one or more species of

fungi, the summer blight, which is attributed to attacks of an undetermined species

of Fusarium, and the winter blight, which is caused by the fungus Phgtophthora

infestans. For the damping-off, which is most prevalent in seed beds, the use of

fresh earth, thorough ventilation, and the avoidance of overcrowding the plants are

recommended as precautionary measures, and spraying with Bordeaux mixture, fol-

lowed by sprinkling with sulphur, is advised where the disease has become estab-

lished.

For the summer blight, which is due to a soil fungus, the only recommendation

that can be made at present is planting healthy plants in new soil. Applications of

lime, sulphur, etc., to the soil may be tried, but the effect of such treatment has not

yet been demonstrated. Spraying can probably be of no use in connection with this

disease. For the prevention of the wdnter blight, which occurs only after heavy

rains or heavy fogs and dews, and in California affects only the winter crop of

tomatoes, spraying after every rain with Bordeaux mixture is recommended.

A Fusarium disease of tomatoes, E. vox Oven (Landw. JaJirb., 34 (1905), Xo.

3-4, pp. 489-520, pis. 2, fig. 1; abs. in Centbl. Bakt. [etc.'], 2. Abt., 15 (1905), No. 15-16,

pp. 491,492).—In 1901 and again in 1904 there appeared on tomatoes in the vicinity

of Berlin a disease that became epidemic, causing considerable losses of the fruit.

Upon the blossom end of both green and ripe fruit appeared black spots that

enlarged, and, through the softening of the underlying tissues, gave a wrinkled

appearance to the fruit, which finally became a dried mummified mass. An investi-

gation of the material showed there was a fungus in the tissues, and also abundant

bacteria. Subsequent Jstudies seemed to show that the bacteria were of secondary

importance, finding entrance only after. the destruction had been begun by the

fungus.

The cause of the disease is said to be a species of Fusarium. The fungus appears

to be usually a wound parasite, under normal conditions not being able to penetrate

the epidermis of the fruit, but when especially abundant and vigorous in growth it

seems to cause infection.

The author describes the results of inoculation experiments with the organism,

which seems to be an exceedingly variable one, and which survives the winter in

the numerous sclerotia formed in the mummy fruits. The fungus is described as a

new species, with the name Fusarium erubescens, and it is critically compared with

several other species of Fusarium.

Experiments have shown that weak solutions of Bordeaux mixture have little

effect in checking the growth of the fungus. Therefore it is suggested that toma-

toes should be sprayed with strong solutions of Bordeaux mixture as soon as the dis-

ease makes its appearance.

Bacterial disease of tomatoes (Bd. Agr. and Fisheries [London], Leaflet 152, pp.

2, fig. 1).—A description is given of a bacterial disease of tomatoes that has been
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known as occurring in France for a considerable time, \\ here it hag assumed the pro-

portions of a destructive epidemic. It has been recently reported in several widely
separated localities in England, on \\ hich accounl attention is drawn to it.

The symptoms of the disease are said to be very marked and can nol be con-

founded with those of any other tomato disease at present known. When the

tomato is about the size of a marble a minute black patch appears at the base. of the

style. This patch gradually increases in size, retaining a circular outline, until

eventually the entire fruil is reduced to a blackish, soft, decayed mass.

Experiments have shown thai infection takes place during the flowering stage and
that the bacteria causing the disease are deposited on the stigma by Mies visiting the

flowers.

The stigma seems to be the only vulnerable part under ordinary conditions, bul it'

bacteria from adiseased fruit are introduced into the flesh of a healthy tomato, infec-

tion follows.

The disease does not appear to be influenced to any extent by the forcing methods
commonly followed, as it has been observed in houses where the temperature was
kept comparatively 1<>\v.

When the disease appears all diseased fruit should be removed as quickly a- pos-

sible, and insects should be excluded by using insecticides. Where this is done,
artificial pollination will be necessary.

The blight canker of apple trees, II. II. Whetzel [New York Cornell Sta. Bul.

236, pp. 101-138, figs. 36).—A description Is given of a form of apple-tree canker
which is due to the same cause as thai which produces the bacterial orfireblighl of

the pear. It seems to be favored by rapid growth of the trees, and the points of

inoculation are water sprouts, wounds, and possibly the flowers. After reviewing

the different kinds of cankers that have been described as occurring on apple trees,

the author gives the distinguising characters and appearance of the canker treated in

this bulletin, which is due to Bacillus amylovorus.

These cankers occur most frequently on the bodies and limbs of young tree-, and the

diseased areas are sunken and smooth, covered with a brown surface, but not show-

ing any pimples or fungus fruit bodies, which characterize some of the other forms

of fruit-tree canker. The effect of the disease on the tree is to lower its vitality by
cutting off the food supply to the roots and indirectly reducing the flow of sap to

the branches and leaves. ""

Inoculation experiments have shown that the disease can be readily caused through

wounds. As preventive measures the author recommends the burning of all dead

limbs and trees as promptly as possible and cutting out and burning every trace of

twig blight on both apple and pear trees as soon as detected. When pruning, all

cut surfaces should be treated with corrosive sublimate or copper sulphate solution.

Water sprouts should be cleaned from the tree-, and the excessive use of nitrogenous

fertilizers should be avoided. When possible the planting of varieties known to he

resistant to the disease is recommended. Wolf River and Talman Sweet appear to

be quite resistant, while Baldwin and Ben Davis suffer severely. In order to prevent

the spread of the disease the author suggests an early spring treatment with lime-

sulphur wash.

Notes are given on the distribution and severity of the disease throughout New
York, and a detailed account is L.

ri\en of the identity of the organism, and notes on

its morphology, cultural relation, etc. A bibliography of the publications relating

to this disease completes the bulletin.

A fungus disease of the mandarin orange, P. A. Saccabdo {SeparaU from Ann.

Mycol., pp.3; abs.in Zlschr. Pflanzenkrank., 15 (1905), No.3, p. 175).—The author states

that mandarin oranges were noticed in Naples that showed dark spot- on the rind,

the spots later becoming confluent.

33747—No. 11—06 5
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Upon examination the rind was found matted with mycelium which when old

became of a dark violet color. When placed in a moist chamber there soon devel-

oped on the rind violet black hyphse and conidiophores that characterize Alternaria

tenuis, but the fungus differed in some respects from this species. The author has

described it as a form of the above species, naming it A. tenuis chalaroides.

A disease of bananas in Central America, H. Pittier de Fabrega (Jour. Agr.

Trop., 5 (1905), No. 54, pp. 379,380).—A brief account is given of a disease of bananas,

the origin of which is in doubt, but which has caused the destruction of hundreds of

hectares of plants in Costa Rica and Panama. The author holds that the disease is

due to faulty drainage, the soil having been saturated by heavy rains and lacking

cultivation.

The American gooseberry mildew, J. Eriksson (K. Landtbr. Akad. Handl. och

Tidskr., 44 (1905), No. 4-5, pp. 213-288).—The author describes Splaerothecamors-uvse,

which is said to have first appeared in Sweden in 1902 and in Ireland in 1900, in Rus-

sia in 1901, and in Denmark in 1904.

An account is given of the distribution of the fungus in the United States, its life

history, and methods of combating it. Among the protective measures recommended

are the planting of healthy stocks, early destruction of badly affected bushes, and spray-

ing the bushes and ground with potassium sulphid (30 gm. to 10 liters of water).

When bushes are only slightly affected the diseased parts should be cut off and burned

in the fall and the bushes sprayed early in the spring before the leaf buds appear.

The spraying should be repeated every 8 to 14 days until the berries have attained

about half their mature size.

—

f. w. woll.

Black blight in Granada, R. D. Anstead (Agr. News [Barbados'], 4 (1905), No.

96, p. 394).—In a report to the Agricultural Committee of Granada, the author

deals with the nature and control of the black blight that is prevalent in that island,

attacking mango, bread fruit, sapodilla, guava, and rose apple trees. The blight is

due to a species of Capnodium, which follows the presence of a number of scale insects.

For the prevention of the disease the author recommends cultivation of the plants,

clean culture, and the use of insecticides against the scale insects.

Gray blight of tea, T. Fetch (Trop. Agr. and Mag. Ceylon Agr. Soc, 25 (1905),

No. 5, pp. 630, 631).—The author gives a note on the gray blight of tea, which is

attributed to the fungus Pestalozzia guepini, and calls attention to the fact that spores

indistinguishable from those producing the gray blight are formed on rose leaves

attacked by Actinonema rosx when kept in a moist chamber for some days. This

form has been called P. suffocata, but the author believes the differences are so slight

as to indicate the possible identity of this species with the one above.

The gray patches on tea leaves are said to be well known, but in some cases the

fungus attacks the leaf stalk at the junction of the stem, in which case the leaf turns

brown, falling from the bush before producing any indications of the disease on the

leaf. The stem of the bush may also be attacked, the fungus entering the young

shoot at the cut end left in gathering the tea, in which case the young shoot is killed

to the base. It also occurs on stems an inch or more in diameter, forming a kind of

canker. A similar fungus is said to attack Hevea brasiliensis, causing slight damage

to the leaves, but the plants in a short time recover from the attack.

The bud rot of the cocoanut palm ( West Indian Bui., 6 (1905), No. 3, pp. 307-321;

noted in Agr. News [Barbados'], 4 (1905), No. 95, pp. 369, 370).—Mention has already

been made of the occurrence in various parts of the West Indies of a serious disease

of cocoanut palm known as the bud rot. This has recently become prominent in

Trinidad, where one plantation reports the loss of 2,000 trees in 6 months.

The cause of the disease has been attributed to the fungus Pestalozzia palmarum, but

recent investigations (E. S. R., 17, p. 158) seem to indicate that bacteria play an

important part.
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It i- said that probably no remedial measures will be found effective in the i

palms already seriously attacked, but to prevenl tin- further spread of tin- dis< >ase all

affected palms should be cut down and burned or buried with lime Experiments

in Jamaica have shown that Bpraying with Bordeaux mixture on tin- first indication

of the disease is somewhat effectual. A- the disease is "t' a virulent character, ener-

getic efforts arc recommended to stamp it out.

A green-skinned variety of cocoanul in Jamaica is said t<> be less liable to bud rol

than the yellowish and reddish varieties commonly grown, ami it' this should be

confirmed it may he possible to establish a race of cocoanuts resistant to disease.

Cacao disease in Ceylon ( Trop. Agr. and Mag. Ceylon Agr. Soc, ?5 I 1905 I, No. .,

/i/ ). 898-296 ).—The cacao trees in Ceylon are Bubject to a Berious disease, which finds

favorable conditions for its spread in dense shade and abundance of moisture com-

monly found <»n cacao plantations.

The disease, which is of fungus origin, attacks both fruit and stems. The puds

become dark brown or black, and unless controlled the disease spreads rapidly.

The disease can be restrained by collecting and destroying the diseased pod- at fre-

quent intervals, or by spraying with Bordeaux mixture. In addition the shade

should be removed to some extent and the diseased tissues of the stems collected

and burned.

In "h>02, 96 per cent of the trees and 14 to Hi' per cent of the pods of a plantation

were attacked by the fungus. The preventive measures described above were begun

in 1902 and within 6 months an improvement was noted. In 1904 Less than 4 per

cent of the fruit was attacked and the yield increased from 0.83 cwt. peracre in L902

to over 2 cwt. in 1904.

Canker of rubber, T. Petch t Trop. Agr. and Mag. Ceylon Agr. Soc, 25 i 1905), No.

.', j>. 298).—In a report on the canker of Hi r,,i brasiliensis mention is made of the fact

that a large portion of the fruit did not ripen and split in the normal way, but

remained on the tree and blackened or fell off without splitting.

An examination showed that this condition is due to a parasitic fungus similar to,

if not identical with, that which causes the decay of cacao pods, which is generally

attributed to Phytophtkora omnivora and Colletotrichum hir<trn<it<i,n, the first of which

is the more destructive. The Hevea fruits examined were all attacked by a species

of Phytophthora which permeates the soft outer tissues of the fruits, causing the

seeds to dry up. All diseased fruit should be collected and burned as a precautionary

measure.

A disease of Hevea seedlings, T. Pbtcb ('J'r<>/>. Agr. "//</ Mag. Ceylon Agr. Soc,

24(190.',), No. 12, />. 188).—A report is given of leaves of Eevea seedlings being

attacked by a species of Helminthosporium.

The leaves were studded with circular, semi-transparent spot.~. each surrounded by

a brown layer. It is thought probable that the spots art- due to insect punctures and

that the fungus gains access to the tissues through these injuries. A.S a consequence

of this discovery a number <»f nurseries of this species of rubber were examined with-

out discovering much disease, hut there were found commonly present injuries that

seemed to be due to fungi, the most common of which was Periconia pyenospora. It

is believed that the fungi were present as a result of mechanical injury, which in

many instances is attributed to the burning of the leaves by light shining through

globules of water collected on the foliage.

The destruction of Siberian firs in Adlisberg, II. C. Schellenbkbg [Mitt.

Schweiz. Cerdralamt. ForaU. Versuchaw., 8
1
1905 i, No. 8, pp. 969-286, pi. t).—Jn L901

the author examined a plantation of Siberian firs that was about 30 years old and

found many of the trees Buffering from the attacks of some fungus. Qpon closer

investigation the hark was found thickly studded with the small orange-yellow fruit-

ing bodies of Dasyscypha calyciformw, and where these bodies were abundant the
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bark was dead and of a reddish color. The trees in general appeared unhealthy and

many were dead.

Subsequently studies were made of the fungus, and comparisons are drawn between

this and allied species. The development and life history of the parasite are

described, after which notes are given on inoculation experiments carried on in the

forest, the* amount of injury caused, etc.

Root rot of logwood trees {Agr. Xeics [Barbados], 4 {1905}, No. 96, p. 389).—This

disease, which was previously described (E. S. R., 14, p. 882), causes the destruction

of trees in considerable number through the presence of a mycelium invading the

roots and spreading upward into the trunk, between the bark and the wood.

Although the fruiting organs of the fungus have not been discovered, it is believed to

be a hymenomycete.

The disease is found in trees growing in different kinds of soils and under varying

climatic conditions, and has been recently reported as spreading rapidly in Jamaica.

It is contagious, spreading through the soil, and to prevent its further spread it is

recommended that trenches 3 ft. deep be dug about the diseased area, when confined

to definite patches. Where it is widely disseminated the clearing of the infested

tract and cultivation with other crops are recommended.

Some Indian forest fungi, E. J. Butler (Indian Forester, 31 (1905), Xo. 10, pp.

548-556, figs. 3).—After discussing fungus diseases in general, the author describes the

attacks of Chrysomyxa himalense on rhododendrons and different forms of Gymnospo-

rangium cunninghamianum, the aecidial form of which occurs on Pyrus pashia and

the teleuto form on cypress.

Some rose diseases, E. Foex (Prog. Agr. et Vit. (Ed. VEst), 26 (1905), Xo. 48,

2)p. 616-619, pi. 1).—The author describes the rose rust, due to Phragmidium subcorti-

cium, the rose mildew (Sphserotheca pannosa), and the attacks of Marsorda rosse, which

causes the premature falling of the leaves.

For the control of the mildew the author recommends spraying with a mixture of

carbonate of soda 1.5 kg., Norwegian tar 0.5 kg., and water 100 kg.

North American salvia rusts, E. W. D. Holway (Jour. Mycol, 11 (1905), Xo.

78, pp. 156-158).—Technical descriptions are given of a number of species of rusts that

are known to attack various species of salvia, and Puccinia infrequens, P. badia, and

P. nivea are described as new species.

A new orchid disease, G. Massee (Gard. Chron., 3. ser., 38 (1905), Xo. 973, pp.

153, 154, fig- !)—A description is given of a recently recognized disease of Oncidium,

which is attributed to Hemileia americana n. sp.

This fungus, which is closely allied to that causing the most destructive coffee dis-

ease, threatens to become a serious pest in orchid culture if it once becomes estab-

lished. The fungus forms bright orange, powdery-looking patches of various sizes

on the under surface of the leaf, with corresponding areas of a sickly yellowish-green

color on the upper surface. On account of the threatened seriousness of this disease,

the prompt destruction of every leaf showing the symptoms above indicated is

recommended.

An orchid disease, H. Klitzing (Gard. Chron., 3. ser., 38 (1905), Xo. 980, p.

259).—A description is given of Glceosporium beyrodbii, a new species which appears

in dense masses on both sides of the leaves of Vanda cccridea. The spots sometimes

run together, forming dark blotches, and finally bring about the destruction of the

entire plant. The fungus is briefly characterized.

The action of copper salts on plants, F. Porchet and E. Chuard (Bui. Murith.

Soc. Valais. Sci. Nat, 1904, Xo. 33, ppf 204-210, pi. 1).—This bulletin, which was

issued in 1905, gives an account of experiments which have been carried on at the

Viticultural Station of Lausanne since 1886 to test the effect of copper compounds

on plants, especially the practical effect in reducing disease, and the effect of fungi-

cides on wines made from sprayed grapes.
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The physiological effect of fungicides on the plants themselves, particularly with

reference to fruit maturing, lias also been determined. The investigations showed

that treating vines with copper solutions resulted in a stimulation of growth, through

the absorption of minute traces of copper, and the ripening period <>i' the grapes was

also accelerated.

To determine the penetration of copper into planl tissues an experiment was

inaugurated in the spring of 1903 in which different lots of grape cuttings were

potted in a peaty leaf moid and the different pots given varying amounts of copper,

iron, magnesium, and cadmium salts in solution, the concentrations varying from

O.ool to 1 percent. In lo days the lots receiving the weaker solutions of copper

began to force their buds. Eleven days later those which bad received magnesium
sulphate had l leaves, and the buds on the cuttings receiving 0.01 and 0.001 per cenl

copper sulphate weir bursting. All others showed no growth.

At the end <>t* :\:\ days all buds had burst except those receiving iron sulphate, and

these were more than 2 months iii developing. In the autumn it was observed that

the leaves remained on the treated vines long alter the check lots had lost their

leaves, and the cuttings treated with magnesium sulphate and iron sulphate lost

their leaves before those which received the copper sulphate solution. These

retained their foliage late into the fall, ultimately losing them in direct proportion t"

the strength of solution with which they had been treated.

The quantity of copper in the different lots was determined late in the autumn,

and it ranged from 0.0133 gram of copper per 100 gm. of dry weight for the lot

receiving a 1 per cent solution to a trace in the l"t receiving 0.01 per cut, and not

even a trace where the more dilute solutions were used.

Recognizing the corrosive action of copper sulphate on the delicate roots formed

from cuttings, this feature was investigated, and it was found that the tiumus in the

pots had acted on the copper, causing it to lose its toxic effect upon the root tissues.

The adulteration of copper sulphate (Jour. Bd. Agr. \_Londmi\, J.' ( 1905), No.

!', pp. 542, 54S).—On account of the extensive use of copper sulphate as a fungicide

and the corrosive effect of some impurities, the writer suggests that in purchasing

this material demand should be made for a product of OS per cent purity. This is

practically a pure copper sulphate and is without the corrosive effect that is observed

in some of the adulterated specimens.

The results of the analysis of an adulterated*sample show that it contained 17.6 pet-

cent crystallized copper sulphate and 82.4 per cent crystallized iron sulphate. A- an

easy test for the presence of iron in copper sulphate the writer suggests dissolving a

little in water and adding ammonia with constant Btirring until a liquid of a deep

blue color is formed. If iron is present in any quantity it will he shown by the

occurrence of brown flocculent masses floating in the blue liquid.

ECONOMIC ZOOLOGY ENTOMOLOGY

Agricultural zoology, G. Gu£naux [Zoologie Agricole. Paris: J. />'. BaiUQre &
So.

, 1905, pp. XII 568, figs. 168). The present volume includes a general discus-

sion of the importance fr an agricultural standpoint and the use of farm animals,

together with an account of the babits and economic relations of birds, reptiles,

amphibians, and small mammals. Particular attention is given to the feeding

habits of the various species discussed.

Protection of birds which are beneficial to agriculture (Jour. Agr. PraL, n.

ser.j 10 (u>0.~>), No. 52, />/-. 816-818).- An international convention was held in Paris

on December o, loo:>. at which time various European countries were represented,

including France, Germany, Austria-Hungary, Belgium, Spain, Greece, Sweden,

Switzerland, etc. The purpose of this convention was to adopt a uniform method

6f procedure regarding the protection ol beneficial birds.
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At this convention 16 articles or resolutions were adopted and some of the more

important points mentioned in these resolutions may be briefly stated in this con-

nection. Insectivorous birds, of which a list is given and to which additions may
be made as more knowledge is gained concerning the feeding habits of these birds,

are recommended for absolute protection as well as their nests and eggs. More

stringent legislation is recommended for preventing the destruction of nests and

eggs and the use of traps, cages, nets, and other devices for capturing birds. The

proprietors of vineyards or gardens are to be granted the privilege of destroying

birds in case they should become injurious on the premises in question. A list is

also given of injurious birds.

Special report on the decrease of certain birds and its causes with sug-

gestions for bird protection, E. H. Forbush (Agr. of Mass., 52 (1904), pp. 429-543,

pis. 2).—An elaborate historical account is given of the former prevalence of birds

in Massachusetts and neighboring States and the decrease in numbers of these birds

due to various causes.

Among the agencies which may affect the destruction of birds the author enumer-

ates the unfavorable weather of 1903-4, the destruction of birds by sportsmen, bird

shooters and trappers, market hunters, boy gunners, and egg collectors. Apparently

six species of game birds and water fowl have disappeared in Massachusetts within

historical times and shore birds are estimated to have decreased in numbers to the

extent of 75 per cent. Swallows, night hawks, eagles, great blue herons, house

wren, red-headed woodpecker, and various other species of similar birds are on the

decrease.

Notes are given on the natural enemies of birds, especially cats and English spar-

rows. In order to protect birds from further unnecessary depredations it is suggested

that more attention be given in the schools to the economic value of birds and the

desirability of protecting them.

Animal and insect pests, E. Wright (Queensland Agr. Jour., 16 (1905), No. 1,

pp. 67-70).—The flying fox is considered as one of the most important fruit pests

along the eastern coast of Queensland. Notes are also given on certain birds which

are injurious to fruits as well as on the fruit fly and other insect pests.

Entomology with special reference to its biological and economic aspects,

J. W. Folsom (Philadelphia: P. Blakiston's Son & Co., 1906, pp. VII -\- 485, pis. 5, Jigs.

300).—According to the author this volume is intended for the student and general

reader, and was written to cover as fully as possible within the limits of the book

the biological aspects of insects.

The subject-matter is arranged under the heads, classification; anatomy and

physiology; development; adaptations of aquatic insects; color and adaptive colora-

tion; origin of adaptations; insects in relation to plants, animals, and man; insect

behavior; and distribution. A classified bibliography of important entomological

literature is also presented (pp. 409-466). The literature of economic entomology

is discussed. One of the most valuable features of the book is the discussion of the

economic relations of insects.

Catalogue of publications relating to entomology in the library of the TJ. S.

Department of Agriculture ( U. S. Dept. Agr., Library Bid. 55, pp. 562).—This

bulletin contains a classified list of 5,600 publications relating to entomology in the

library of the Department. The titles are grouped under general entomology,

economic entomology, faunas, and various orders of insects, Myriapods, and

Arachnida. A list of serial publications relating to entomology is also given and

the bulletin is provided with an index to insect families and authors.

Insects of the year, W. Stuart ( Vermont Sta. Rpt. 1905, pp. 309-314, figs. 2).—
No serious outbreaks of injurious insects occurred during the season, but the usual

number of requests were made concerning insect injuries of lesser importance.
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Among the injurious species of which brief notes are given are woolly aphis, red-

humped apple-worm, oyster-shell bark-louse, and apple-leaf miner.

The periodical cicada in 1906, C. L. Maki.mi U.S. Dept. Agr., Bur. Ent. ( "n-<-.

f4, pp. 5, Jigs. S)

.

—During the present season two broods of the periodical cicada

will reappear, one bejnga L7-year br land distributed from Illinois to Massachu-

setts and southward to Georgia. The other is the 13-year br 1 and is distributed

in North Carolina, < reorgia, Alabama, and Tennessee. Brief notes are given od the

damage done by this pest The broods are expected to appear about the last week

in May.

Studies in grasshopper control, J. S. IIiniiik ( California Sin. Bui. l'J), pp. .'',

Ags. 11 ).—During 1904, grasshoppers were very injurious in the San Joaquin Valley,

where they hatched out in April or earlier and appeared in targe numbers early in

May. Various crops arc raised on the infested ground, but in one locality the grass-

hoppers were found very injurious in an area of about 2,000 acres devoted to alfalfa.

The species concerned in this outbreak are Clinopleura melanopleura, Melanoplus wrti-

formis, M. devastator, and CEdaleonotus enigma.

In combating grasshoppers it was found possible to destroy the young insects by

burning the grass where the ground was fairly well covered. The winged form were

also destroyed by the same means if the work was done during cool nights. Consid-

erable success was had in poisoning grasshoppers, not by theCriddle mixture, which

was unsatisfactory, but by the use of a poison bait which contained 5 lbs. of arsenic

in 40 lbs. of bran moistened with 2 gal. of molasses. Hbpperdozers could not be

used as effectively in orchards an in alfalfa fields. Occasionally good results could be

obtained by smoking the grasshoppers out of the fields. Near Newman the injuri-

ous species was Melanoplus differentialis. This pest defoliated vineyards and orchard

trees, eating the fruit.

The Hessian fly, V. M. Webster
( U. S. Dept. Agr., Bur. Ent. Oirc. 70, pp. 16,

figs. 16).—A general account is presented of this important insect of wheat with notes

on its early history, appearance, stages, habits, distribution, food plants, and injuries.

There appears to be no variety of fly-proof wheat, although macaroni wheat is

somewhat less injured than other kinds. The natural enemies of the pest are dis-

cussed, and notes are given on the various remedies which have been tried for this

insect, late sowing, crop rotation, burning of stubble, destruction of volunteer wheat,

use of fertilizers, preparation of the soil, and use of good seed. In preventing the

attacks of the Hessian fly the author recommends that good seed should be Sown in

well-prepared soil after the larger part of the fall brood has made its appearance. In

spring seeding it is believed that the earlier wheat is sown the less danger there will

be from the Hessian fly.

Some insects affecting the production of red clover seed, F. M. "Webster

[U. S. Dept. Agr., Bur. Ent. Oirc. 69, pp. 9, figs. 8).—Particular attention is given in

this circular to the clover-flower midge and clover-seed ehalcis.

It is believed that the clover-flower midge does not really infest the seed but lays

its eggs in the ovaries before fertilization has taken place. The clover-seed ehalcis,

however, lives in the seeds only. No insects like bumblebees are able to fertilize

• lover which has been infested with the clover-flower midge. This insect is described

in all its stages and notes are given on its life history. It has been reported as quite

common in England and occurs in this country wherever clover is grown.

The best methods of controlling it consist in cutting clover not later than the sec-

ond week in June in fields where clover is grown without much admixture of

timothy. This operation seems to destroy the larva- of tin' midge and also to hasten

the second blooming so that the flowers are to., far advanced for infestation by the

midge. In cases where clover and timothy are grown mixed, the same results may

be obtained by pasturing clover in the spring so as to delay the flowering period.
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The clover-seed chalcis is also described and notes are given on its life history.

This pest attacks the seed of red and crimson clover and also alfalfa. It is distrib-

uted also from New England to California on the west, and south to Mississippi.

Insect enemies capable of controlling the pest are not known. Remedies recom-

mended for the clover-flower midge might apply to this insect, and it is also sug-

gested to destroy scattering heads of clover together with the chaff and stems after

hulling.

The clover root borer, F. M. Webster ( U. S. Dept. Agr., Bur. Ent. Clrc. 67, pp.

5, figs. 4).—This insect is a native of Europe and has become generally established

in the eastern States. It attracted attention in 1878 in New York and has gradually

spread toward the Mississippi River.

The insect is described in its various stages and notes are given on its life history

and food plants. There appears to be but one annual generation. It feeds on red

clover and alfalfa as well as other species of clover. Infested clover plants sooner or

later die as a result of the attack of this insect. Apparently the only successful way

of combating the pest is summer fallowing as soon as the hay crop is removed.

The tobacco thrips and remedies to prevent "white veins" in wrapper

tobacco, W. A. Hooker ( U. S. Dept. Agr., Bur. Ent. Circ. 68, pp. 5, figs. 2).—Euthrips

nicotianse was described in September, 1905. The insect injures shade-grown cigar-

wrapper tobacco in Florida, Georgia, and Texas.

The removal of the sap from the lateral veins of the leaves causes white streaks

when the leaves are cured. This is objectionable from the standpoint of the cigar

maker and reduces their value about 50 per cent. The adult insect appears to pass

the winter in the tobacco fields. They deposit their eggs in the tissues of the stem

and leaves and the young larvae feed on the under surface of the leaves and the adults

feed upon the upper surface. In combating this species clean cultivation is recom-

mended. The pest appears in oats and it is urged that this crop be not planted in

the vicinity of tobacco fields.

As an insecticide application the author recommends the use of kerosene emulsion

according to the formula 2 gal. of kerosene, 1 gal. of water, and I lb. of hard soap

diluted to make 10 gal. A number of applications should be made while the plants

are in the seed bed and later in the field about two applications a week may be

required. The expense of such an application does not exceed $20 per acre.

Pea and bean beetles (Bd. Agr. ayid Fisheries [London], Leaflet 150, pp. 4, figs.

2).—Descriptive, economic, and biological notes are given on Bruchus pisi and B.

rufimanus.

The turnip mud-beetle, R. S. MacDougall (Jour. Bd. Agr. [London], 12 (1905),

No. 2, pp. 102-104, fig. 1).—Ilelophorus rugosus is quite widely distributed throughout

England and Scotland. It attacks turnips by eating the leaves and tunneling the

leaf stalks and roots. The injury is done both by the beetle and larvae. Rotation

of crops is recommended in controlling this pest, together with the liberal use of

fertilizers.

The use of bisulphid of carbon against wireworms (Jour. Bd. Agr. [London],

12 (1905), No. 2, pp. 104, 105).—It has been found that the character of the soil

largely determines the rate at which the fumes of this gas diffuse from the point

where it was injected into the soil. In using bisulphid of carbon against wireworms
little benefit can be expected on very wet soils, and the application should be made
before the damage from the wireworms is too far advanced, and moreover the bisulphid

of carbon should not be allowed to come in contact with -the roots of the plants.

Report of the State nursery inspector, H. T. Fernald (Agr. of 3fass., 52 (1904),

pp. 243-247).—Of the pests which require the attention of the inspector in Massa-
chusetts, San Jose" scale, oyster-shell scale, gypsy moth, and brown-tail moth are the
most important. Brief notes are also given on black knot and other fungus diseases.
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Report on work done in 1903-4 in the control of San Jose scale and other
dang-erous insect and fungus pests ( West Virginia Sla., 1904, pp. 96, figs. 16).—
An account of nursery inspection during the year under report is given by W. E.

Bumsey (pp. 7-15).

A tabulated list of Wesl Virginia nurseries is presented, with notes on their con-

dition. The work along the line of orchard inspection isdiscussed byW. E. Rumsey
and T. E. Brooks. This account includes a statement regarding the distribution of

San Jose" scale in country districts and in towns, spray mixtures for use in controlling

this insect, and a brief resum^of the principal Fruil section- of the State. The report

also contains an account of spraying melons in the Ohio River Valley, by 1'. I'..

Brooks, and plant diseases of the State, by .1. L. Sheldon.

Report on work done in 1904-5 in the control of San Jose scale and other
dangerous insect and fungus pests ( West llrginia St,,. [1905], //>. 60, pis. 7).—In
the report for this year considerable attention is given to the grape curculio, which
is discussed by F. E. Brooks. The same author also discusses nut weevils in West

Virginia.

The report also contains a special report of the bacteriologist, J. L. Sheldon, on
various plant diseases; potato blight, by A. I.. Post; other investigations on potato,-.

by T. C. Johnson; and a study of combined insecticides and fungicides, by B. II.

Hiteand C. II. Howard. Brief notes are also given as usual in these reports on

nursery and orchard inspection.

Some points in nursery inspection, E. A. Popenoe (Industrialist, .:: (1906),

No. 18, i>i>. 275-279).—The San Jose* scale was the chief cause of the present nursery

inspection laws in Kansas. A brief account is given of the methods employed in

inspecting the nurseries, with particular reference to the more Berious inseel and

fungus diseases. It is believed that not all of these diseases are transmitted in

nursery stock. Apple-tree borers are apparently seldom carried in young nursery

stock.

The plum curculio, F. Johnson and A. A. GiRADLT (U. S. Dept. .I///'., /.'"/•. Ent.

('in-. ?.;, })}). io, figs. 5).—The life history and habits of this pest are described in

detail.

The insect attacks plums, cherries, peaches, nectarines, apricots, apples, and pears,

and sometimes feeds upon the foliage after the fruit has been harvested. The
method of the attack upon various fruits is described and notes are given on the

natural enemies of the pest. One of the mosl extensively applied remedies for the

insects consists in the use of some form of jarring trap. This method has been
widely adopted in plum and peach orchards in the South and has proved very satis-

factory. The pest may he destroyed by thorough spraying with arsenicals. For

this purpose arsenate of lead may he used at the rate of 2 lbs. to 50 <_ral. of water, or

Paris green at the rate of 1 lb. to lot) to 200 gal. of water.

The codling- moth in Arizona, J. J. Thornber ( Arizona sin. Rpt. 1905, p.

The codling moth has been known in Arizona for 2 years ami in infested district-

causes wormy apples to the extent of 30 to 40 per cent. No hope is held out that

this insect may he eradicated in Arizona, hut it is believed that its presence will

have an indirect benefit in forcing orchardists to spray their tie,- more thoroughly.

Report of committee on gypsy moth, insects, and birds, A. Prati hi ai.

{Agr. of Mass., 52 (1904), pp. .'i: --'•'») .—A briei review is presented oi the condi-

tion of the infested region contrasting the conditions observed in 1899 and 1904 in

various towns in the neighborhood of Boston. A few new colonies have appeared
outside the area winch was known to he infested in 1899. In general the ins» 1 has

spread slowly m various directions and in the localities of long infestation the num-
bers of the pests have greatly increased.
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The brown-tail moth in Maine, E. F. Hitchings (Bui. Maine Dept. Agr., 4

(1905), No. 4, pp. 101-121, pis. 4)-—A copy is presented of considerable correspond-

ence relating to the prevalence of the brown-tail moth in Maine.

The Pomological Society of the State succeeded in getting an appropriation of

$5,000 for 1905 and 1906 for the purpose of combating the brown-tail moth. In

accordance with the act passed by the legislature a State entomologist was appointed

to devote his time to the suppression of this and other insect and fungus pests. A
review is given of the present status of the brown-tail moth in Maine. In many
localities rewards have been offered for the destruction of the nests of this insect,

and data regarding the amounts of money thus expended are presented in a tabular

form.

The life history of the brown-tail moth is described and notes are given on other

insect pests, including apple aphis, woolly aphis, scurfy bark-louse, and strawberry

weevil, as well as on nursery inspection.

The goat moth and the wood leopard moth, R. S. MacDougall (Jour.Bd. Agr.

[London], 12 (1905), No. 2, pp 115-118, fig. 1).—Notes are given on the habits and

life history of Cossus ligniperda and Zeuzera xscnli. Small branches infested with the

leopard moth should be removed and burned, and the same remedies should be

applied to trees infested with goat moth. The goat moth may be prevented to some
extent from laying its eggs by painting the lower part of the tree with soft soap,

kerosene, or some other substance obnoxious to the insect.

Woolly aphis, T. W. Kirk (New Zeal. Dept. Agr. Ann. RpL, 13 (1905), pp. 407-

409, figs. 4)-—This pest is difficult to control on the more susceptible varieties of

apples. A list is presented of apple varieties which appear to be more or less resist-

ant to woolly aphis. The aerial form of the pest may be controlled by the use of

kerosene emulsion or by fumigation with hydrocyanic-acid gas.

Leaf hoppers and their natural enemies, R. C. L. Perkins and G. W. Kirk-

aldy (Hawaiian Sugar Planters' Sta., Div. Ent. Bui. 1, pts. 9, pp. 267-479, pis. 12; 10,

pp. 483-499, pis. 6; introduction, pp. XXXII-\-501-508, figs. 7).—In continuation of

this series (E. S. R., 17, p. 783) the general anatomical characters of leaf hoppers are

described by G. W. Kirkaldy, in part 9, with notes on the rapidity of their multi-

plication, other points in their life history, and their classification. In the study of

this group in the Hawaiian Islands and elsewhere various new species have been

discovered and of many of these descriptions are given. Notes are also presented on
the relations between leaf hoppers and ants. A bibliography of literature relating

to leaf hoppers is appended to the bulletin.

Part 10 is supplementary to part 1 (E. S. R., 17, p. 477), and deals with observa-

tions made in Australia and Fiji Islands and material collected in those countries.

A number of new species of Dryinidae and Pipunculidre are described.

In the introduction by R. C. L. Perkins, which is the last part received, a general

account is presented of the work done in Australia, Fiji Islands, and the United

States, with particular reference to the methods of transporting and handling para-

sites and also to the effects of these parasites upon the leaf hoppers. A brief sum-
mary of the bulletin is added, together with an index.

The pepper weevil, A. Meraz (Com. Par. Agr. [Mexico], Circ. 33, pp. 4, fig. 1).—
Peppers are subject to the attacks of A nthonomus eugehn. This pest was studied by
the author, with particular reference to practical methods for controlling it.

It is recommended that peppers should not be planted on soil cultivated to Indian

corn during the previous year. The selection of seeds from fruits which have resisted

the attack of the insect is desirable on account of the fact that they possibly possess

some resisting power. Infested iruits should be collected and destroyed as soon as

they are recognized. Rotation of crops is also recommended. Some benefit may be
derived on spraying with arsenicals, especially arsenate of lead.
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The habits, life history, and means of combating- Agrostis segetum, K.

|;.-iku\ i Vrudui Byuro Ent. [St. /'</, rsb.], /;
| iu> pp. 120, pis. 4, figs. S7).—

An elaborate review is presented of the appearance, distribution, and life historj of

this cutworm. The author discusses the number of generations, the egg, larva, and

other stages of the pest. Attention is given also to its insect parasites belonging to

various orders, with reference also to fungus and bacterial diseases. In the discussion

of methods for controlling the pesl the Bubject is discussed under different heads,

according to the stage of the insecl concerned.

The larva of Plodia interpunctella, B. Wahli Zlschr. Landw. Versuchsw. Oesterr.,

8 I 1905), No. 10, pp. 950 954). This pesl was found in fig coffee and also in a num-
ber of other food products. The systematic position of tin- moth i- briefly outlined,

and detailed notes are given on the external anatomy of the caterpillar, with par-

ticular reference to the number ami location of the bristles.

Parthenogenesis in Otiorrhynchus turca, A. A. SsiLANTJEW (Zool. Am., ."'

(1905), No. 18, />/' fig*-
-'••— I" Btudying this insecl which has recently

caused great damage to grapes in the region of the Black Sea, the author observed

that no males were to be found. Observations along this line Bhowed thai females

taken immediately after emergence and kept confined in glass jars during their w hole

life laid eggs which were perfectly fertile and developed into normal individuals.

On the Cecidomyid forming the galls or pseudocones on Pinus longifolia,

E. P. Stebbing ( Indian Forester, 81 \ 1905), No. 8, pp. f£9-434, i'
1 - 1 1.- For some time

ira 1 1 s have been noticed on this pine tree which so closely resembled the cones as to

be mistaken for them. When examined by the author they were found to be due

to a species of Cecidomyia, which is briefly described. Notes are also given on a para-

sitic insect found upon the gall insect.

A new enemy of the Douglas fir, R. S. Ma< d \ii. (Jour. />'</. Agr. [London],

l .'
i 1906), No. 10, />/>. 615-621, figs. /').—Megastigmus spermolrophus was found infest-

ing the seeds of Douglas fir.

This insect is described in its various stages. The eggs are laid in the young cones

of the Douglas fir and each seed is infested by one larva. In preventing the destruc-

tion of cones by this pest it is recommended that after the seed is collected it should

he subjected to treatment of bisulphid of carbon at the rate of 1 oz. for every 50 cu. ft.

of air space.

Notes on termites with special reference to the destruction of timber by
Calotermes brouni, T. Broun

I
New Zeal. Dept. Agr. Ann. Rpt., IS ( 1905), pp. ','<>-

436, pis. 2).— It has been found that for railroad ties various woods may safely be

used which would otherwise soon he destroyed by white ants. This is due to the

fact that the ants are frightened away by the jar produced by passing trains.

Calotermes brouni is an exceedingly injurious species, and notes are given on its in-

jury to various kinds of wood, especially Puriri and Kauri w Is. The insect is de-

scribed in its various stages.

Spraying apples. Relative merits of liquid and dust applications, C. B.

Crandall (Illinois Sta. Bui. 106, pp. .'()',- r,! , figs. 14).—-While a combination of

Bordeaux mixture and arsenicals has long been known to give satisfactory results in

the control of seal) and some of the other common fungus diseases of apples, as well

as codling moth and leaf-eating caterpillars, the method is somewhat extensive and

various experiments have been made to test the economy of dust sprays.

The author's work along this line has been carried on for a period of 3 years, dur-

ing which various plats of apple trees were sprayed or dusted from 3 to 8 times daring

the season, the first application being made just as the buds were opening. Particu-

lar attention was given during this series of experiment- to the effect of treatment on

apple scab, fruit blotch, codling moth, and curculio. It appears from these experi-

ments thai the pests just mentioned must be recognized as of a permanent nature and
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thai they require annual treatment in order to secure a good crop of clean fruit. The

use of a dust spray considerably diminishes the cost and labor of spraying, but it is

quite inefficient.

Trees sprayed with liquid Bordeaux mixture and Paris green retained their foliage

through the season, while the foliage turned yellow and fell off from the trees treated

with a dust mixture as readily as from the check trees. This loss of foliage is an

important matter in the growth of the tree and indicates clearly that the dust method

is not satisfactory. The dust spray is 52 per cent cheaper than the liquid spray but,

according to the author, has no other advantages. It is, therefore, recommended

that the orchardist spend his time and energy in perfecting his methods of prepara-

tion and application of Bordeaux mixtures combined with arsenicals.

In these experiments the formula used for the liquid Bordeaux mixture was 4 lbs.

copper sulphate, 4 lbs. of lime, j lb. Paris green per 50 gal. of water, and a proprietary

form of Bordeaux and Paris green was used for the purpose of comparison.

Spraying-, (i. F. Warren (New Jersey Stas. I!"/. 194, PP- SO).—The purpose of

the author was to combine in the present bulletin in a convenient form the various

recommendations which have been made by the station in previous publications

regarding the control of insects and fungus diseases. The bulletin constitutes a con-

venient summary of information on this subject and contains an account of the

purpose of spraying, the methods to be adopted in spraying various fruit and garden

crops, a spray calendar, formulas for the preparation of the more important fungicides

and insecticides, and a discussion of spray pumps.

Spray calendar ( Vermont Sta. Spec. Bui, Apr., 1906, folio).—Formulas are given

for the preparation of lime-sulphur-salt wash, Paris green, Bordeaux mixture, Helle-

bore, and kerosene emulsion, and brief directions are given for the application of

these remedies.

The preparation of emulsions of crude petroleum, T. M. Price ( U. S. Dept.

Agr., Bur. Anim. Indus. Circ. 89, pp. 4)- —The ordinary kerosene emulsion is not

well adapted for use as a dip or hand treatment for animals, since the oil does not

remain emulsified and is distributed unevenly on the surface of the body.

Beaumont oil has been found by the Bureau to be an effective dip for destroying

cattle ticks. There are certain objections to its use, however, particularly an occa-

sional injury to cattle. Experiments were therefore made to secure an emulsion

which would remain uniform for an indefinite period. This was accomplished by

employing a formula calling for 2 gal. crude petroleum, 5 gal. water, and h lb. hard

soap. The soap is dissolved in hot water and the crude petroleum is added and

mixed with a spray pump, after which it is diluted with the desired amount of water.

An emulsion of crude petroleum made in this way remains fluid indefinitely with-

out any tendency to a separation of oil and water. Brief directions are also given

for the preparation of emulsions and other oils.

The fumigation of dwelling houses for vermin, C. Fuller (Natal Agr. Jour,

and Min. Bee, 8 (1905), Xo. 5, pp. 457-464, fig. 1)

.

—Directions are given for the use

of hydrocyanic-acid gas in destroying bedbugs, cockroaches, and other insects in

houses. For large rooms several generators may be arranged, and care should be

exercised to prevent one of them from being set in operation before the others if the

attendant is still in the room. It is recommended that the period of fumigation be

6 to 8 hours if possible, but never less than 3 hours.

Key to the known larvae of the mosquitoes of the United States, H. G. Dyar

( U. S. Dept. Agr., Bur. Ent. Circ. 72, pp. 6, fig. 1).—This circular contains an analyt-

ical key intended for use in the identification of the known larva? of mosquitoes.

House flies, L. 0. Howard ( U. S. Dept. Agr., Bur. Ent. Circ. 71, pp. 9, figs. 9).—
This is a revision of Circular 35 (E. S. R., 10, p. 654).

The distribution of tsetse flies in French East Africa and in Kongo, A.

Laveran (Compt. Rend. Acad. Sci. [Pans], 141 (1905), No. 23, pp. 929-932).—Brief
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Dotes an> given on the distribution of various specie- of Glossina and Tabanus in

Senegal, French Kongo, New Ajivers, the district of Ubangi, and other neighboring

countries.

The horse botfly (Jour. Bd. Agr. [London], 12 (190 . pp. 108-110,

figs. 2).—The botfly is quite common in the central and southern part of England,

but almost entirely absent from the northern pari <>i" tin- country. The common
species observed in England is Gastrophilus equi, but it is considered desirable thai

the point should be determined whether other species als ;cur.

Observations on the bionomics of Auchmeromyia leuteola, F. C. Wellman
(Eat. News, 17 (1906), No. .. pp. 64-67, figs. 8).—The larvae of this fly is a bl 1-

Bucking maggol which has previously been referred to from South Africa. The

author followed the complete life history of the Bpecies and gives notes on it- method

of attacking man.

Anatomy of Boophilus annulatus, S. R. Williams (Proc. Boston Soc. Nat.

Hist., 82, No. 8, pp. 818-884, i
,,s

- 5, figs. 8).—The external anatomy, habits, and life

history of the cattle tick have been quite thoroughly worked out. The presenl

article, however, is apparently the firs! attempt to describe in detail the various

features of the internal anatomy of the cattle tick.

It appears that the internal anatomy of this pesl differs decidedly from that of

Ixodes ricinus described in 1861 by Pagenstecher. In order to study the internal

anatomy of cattle ticks it was found necessary to allow the body to shrink somewhat

in alcohol. This makes it possible to remove the chitin which otherwise interferes

with making sections. According to the author, the external porous areas on cattle

ticks an- sense organs. The alimentary canal is a slightly curved tube provided

with <> large diverticula, which occupy mosl of the body of the tick. The adult

females appear to eject nothing from the alimentary canal or the renal organs.

Apiculture, T. W. Kirk (New Zeal. Dept. Agr. Ann. RpL, IS ( 1905), />/>. 408

/>/<. ;).— ( >n account oi the growing imp< >rtance of the bee industry in New Zealand,

it is recommended that an efficienl expert he appointed for the purpose of giving

instruction to bee raisers. The author has inspected about 2,500 colonies of

and brief notes are presented on foul brood, bee moth, and other troubles which

affect the bee raiser.

Beekeeping: How to meet its dangers and difficulties, B. X. < i vri:s
( Agr. of

Mass., 52 (1904), /'/'• 411-426).—Statistics are given on the amount of honey produced

in .Massachusetts and certain other States with which Massachusetts is compared.

In wintering bees it is essential that the colonies have plenty of stores and be given

a uniform temperature, without too much moisture. Particular attention is given to

the discussion of the bee moth, robbing, foul brood, and other diseases of be. g.

Scientific queen raising, A. 11. W. Clarkson (Queensland Agr. Jour., 1>:
| 1905 ,

.V". l,pp. 118-122).—The author argues thai it is useless to attempt to rear queens

in weak colonies. The nuclei should bestrong, Binceothena ise the necessary amount

of food and the proper temperature can not be secured for the developmenl of queens.

As a standard for good queens it is considered that they should be able to lay from

2,000 to 3,000 eggs per day during the proper season of the year.

The method recommended by the author con>ists in transferring a frame of queen

cells with royal jelly to a Btrong colony of bees which, at the time, is working vigor-

ously in the upper part of the hive. Before this is done a couple of frames contain-

ing young larvae could be removed from the lower to the upper story ami a queen

placed between the bottom and top story. A- soon as the bees find that the brood

is not increasing in the top story they proceed to raise a new queen.

Ventilation of bees, Devauchkllk (ApicuUeur, 50 (1906), No. l.j>j>. 10-1}).—

The author presents a discussion of the phenomenon of bees ventilating the hive by

Wing movements at the entrance to the hive. It is believed that the purpose of this

is to lower the temperature in the hive and renew the air in order to increase the

evaporation of nectar.



1096 EXPERIMENT STATION RECORD.

Bees and the color of flowers, G. Bonnier (Compt. Rend. Acad. Sci. [Paris],

141 (1905), No. 24, pp. 988-994).—After carrying on numerous observations with

regard to the attraction of the color of flowers for bees, the author comes to the con-

clusion that the color of flowers does not exercise any apparent influence upon the

worker bee.

Catalogue of the exhibit of economic entomology at the Lewis and Clark

Centennial Exposition, Portland, Oregon, 1905, E. P. Currie ( U. S. Dept. Agr.,

Bur. Ent. Bid. 53, pp. 121).—This catalogue was designed to increase the usefulness

of the exhibit of the Bureau of Entomology in Portland by furnishing information

regarding the insects contained in that exhibit. The species represented were largely

the same as those shown at the St. Louis Fair, but some insects of interest only to

eastern localities were omitted.

FOODS—HUMAN NUTRITION.

Standards of purity for food products ( U. S. Dept. Agr., Office Sec. Circ. 17,

pp. 7).—The food materials for which standards are proposed include dried, evapo-

rated, canned, and preserved fruits and similar products, flavoring extracts, oils used

in the preparation of extracts, olive oil, cotton-seed oil, and other edible vegetable

oils, and table salt.

A flavoring extract is defined as "a solution in ethyl alcohol of proper strength of

the sapid and odorous principles derived from an aromatic plant, or parts of the

plant, with or without its coloring matter, and conforms in name to the plant used

in its preparation.
'

'

The various flavoring extracts described are intended solely for food purposes and,

it is pointed out, are not to be confounded with similar preparations described in the

Pharmacopoeia for medicinal purposes.

This publication supplements a circular previously noted (E. S. R., 16, p. 894).

Legislation regulating the sale of foods (Rev. Soc. Set. Hyg. Aliment., 2 (1905),

No. 6, pp. 467-640).—A summary of laws regarding the regulation of foods, pre-

viously noted, is continued (E. S. R., 17, p. 59). The present installment includes

Holland, Spain, Portugal, Sweden, Denmark, France, and the United States.

The microscopy of vegetable foods, A. L. Winton (New York: Joint Wiley &
Sons; London: Chapman d- Hall, Ltd., 1906, pp. XVI + 701, figs. 589).—This volume,

which was prepared with the collaboration of J. Moeller, summarizes the results of

a large number of original investigations on the histology of products of vegetable

origin, and is designed for the use of food analysts, agricultural chemists, pharma-

cists, and others engaged in the examination of foods, as well as the physician who
may be called upon to identify vegetable substances in stomach contents and feces.

It has been the author's aim to make the volume comprehensive and to have it

cover the important vegetable foods used by man and domestic animals, and to pre-

sent the material in such form that it will be available for ready reference. In

preparing the work the author states that leading authorities have been consulted

and "credit has frequently been given for important discoveries, although so far as

possible the writer has based his descriptions on his own observations." Laboratory

equipment, methods, and general principles relating to the microscopical examina-

tion of vegetable food products are discussed.

The materials described and illustrated include grain and its products and impuri-

ties, oil seeds and oil cakes, legumes, nuts, fruit and fruit products, vegetables,

alkaloidal products and their substitutes, spices and condiments, and commercial

starches. The illustrations, very many of them from original drawings, are a special

feature of the volume and add much to its value. A bibliography, glossary, and
index are included. The volume as a whole is an important contribution to the sub-

ject of vegetable histology, which, both as a pure and applied science, has hitherto

been taken up almost exclusively by European investigators.
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Food products, A. I.. Winton et al. (Connecticut State *t". Rpt. 1905, pt. ;. pp.

107-144).—Under the provisions of the State pure-food law L,347 samples of milk,

olive oil and substitutes, coffee, apices, chocolate, candies, jams, extracts, and simi-

lar products were examined, over half of the samples being collected by the station

and the remainder submitted by the dairy commissioners and bj health officers,

consumers, ami dealers. Of these samples 388 were adulterated or below the stand-

ard, 94 were compounds, while the remaining 865 were nol found to be adulterated.

Cereal breakfast foods, C. I ». Woods and II. Snydeb
I
U.S. Depl. Agr., Farmers'

Bui. 249, pp. 86).—The results of investigations carried on al a number of experiment

stations on the digestibility and nutritive value of cereal breakfasl f Is are summar-

ized, as well as general information on this important class of I I products. Borne

of the questions discussed are the preparation of modern cereal breakfasl foods,

predigested and malted goods, cooking, the absorption of water by differenl cereals

and their solubility, cost of cereal breakfasl f Is as compared with other foods, and

the place of these foods in the diet, information regarding the use of cereal products

as coffee substitutes is also summarized.

"In the selection of cereal breakfasl foods the consumer maybe guided by the

results of analyses of disinterested chemists, by the digestibilityas determined by

actual tests, by cost, by taste, by economy, or by the observed effects of theg Is

upon individuals. It seems fair to conclude that the chemical composition, consid-

ered in connection with digestibility and cost, furnishes a satisfactory guide for

selection, due attention being paid to palatability and individual preferences.

"All things considered the cereal breakfast 1 Is as a class are nutritious, conven-

ient, and reasonably economical foods and worthy of an important place in the diet

when judiciously combined with other foods."

Food and the principles of dietetics, R. Hutchison (London: Edward Arnold,

1906, pp. 582; rev. in Brit. Med. Jour., 1906, No. 2862, p. 806).—This handbook has

been revised and some new material added, including ai ig other topics a discussion

of underfeeding.

Unpolished rice, II. S. Clubb (Philadelphia: Vegetarian Society of America, 1905,

pp.82).—On account of its higher protein content the use of unpolished instead of

polished rice is advocated. In addition to discussing the various topics connected

with the use of rice in the diet the author has summarized a large number of recipes

for preparing it for the table.

The digestibility of flour made from legumes, M. Wintgen ( VeroffenU. Mil.

Santtatsw., 1905, No. 29, pp. 87-55; abs. in Ztschr. Untersuch. Nahr. u. GenussmU.,

11 (1906), No. 4, pp.225, 226).—Artificial and natural digestion experiments with

pea meal, bean meal, and lentil meal are reported. As shown by the experiments

with man the pea meal was more digestible than the other sorts studied.

Preserved eggs and egg substitutes, A. Beythien and L. Waters (Ztschr.

Uhtersuch. Nahr. u. GenussmU., il (1906), No. 5, pp. 272-274)-—Data are reported

regarding the composition of egg powders and similar goods.

Chemical change produced in foods, etc.
| Pure Products, .' (1906), Nos. P, pp.

70-?.'; 8, pp. 118-120).—A summary of data regarding the chemical changes due to

micro-organisms, etc., which take place when food of different sorts is stored or

preserved in different ways.

Preserved fruits in lacquered tins (Lancet [London], 1906, /, No. 8, pp. 529,

530).—Examination of fruits in tin cans with the interior surlace lacquered showed

that this method of treating the can prevented metallic contamination.

A number of experiments were made with tins method of canning, using rasp-

berries, straw hemes, gooseberries, plums, blackberries, greengages, and damsons.

"In no instance was there the least indication of any action on the tin and not a

trace of tin could he found m the sirup, while the color of the lruit was satistactorily

preserved."
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Pure British, dried vegetables (Lancet [London], 1906, L, Xo. 11, p. 766).—Com-

mercial dried or evaporated vegetables are described, which are regarded as of good

quality. It is stated that the condition of the food constituents was not changed by

evaporation, the albumins of the dried product being still soluble. Color and fresh-

ness of flavor, it is stated, were also little affected.

The occurrence of esters in bananas, F. Rothenbach and L. Eberlein (Deut.

Essigindus., 1905, Xo. 9, pp. SI, 82; abs. in Ztschr. Untersuch. Nahr. u. Genussmtl.,

11 (1906), Xo. 4, pp. 230, 231).—The authors report isovaleric-isoamyl ester and

ethyl ester in bananas. The possible occurrence of amyl acetate is also noted.

Experiments showed that ester formation did not depend upon micro-organisms, but

was a product of cell activity.

Commercial extract of lemon, A. McGill (Lab. Inland Bee. Dep>t. [Canada],

Bui. 114, PP- 15).—Considerable range in alcohol strength and in lemon oil content

was noted. Of the 110 samples examined, 2 contained 6 per cent or more of lemon

oil and 78 less than 1 per cent. No methyl alcohol was found.

Coffees without caffein, G. Bertrand (Compt. Rend. Acad. >SW. [Paris], 141

(1905), Xo. 3, pp. 209-211).—According to the author's analyses, the berries of

Coffea gattienii, C. bonnier), C. mogeneti, and C. humblotiana contain no caffein. The

ash, water, and total nitrogen in the samples were also determined. A sample of

(
'. mauritiana contained only a very small percentage of caffein, namely, 0.7 gm. per

kilogram. A sample of C. arabica, analyzed at the same time, showed 13.4 gm.

caffein per kilogram.

Maple sugar and sirup, W. F. Hubbard ( U. 8. Dept. Agr., Farmers' Bid. 252, ptp.

36, figs. 9).—This bulletin is based on a publication of the Bureau of Forestry pre-

viously noted (E. S. R., 17, pp. 774, 790).

Physiological studies of vegetarian diet, W. Caspari (Arch. Physiol. [Pfluger],

109 (1905), Xo. 11-12, pp. 473-595, pis. 3).—Extended studies are reported of vege-

tarian and raw fruitarian diet. In connection with this work studies were made of

the metabolism of nitrogen, the digestibility of the diet, and the effect of the food on

the respiratory quotient. Two of the subjects were professional athletes, one a veg-

etarian, the other not. The general conclusions drawn were in effect as follows:

A strictly vegetable diet, even when made up of raw foods, is able to nourish the

body in youth and maintain it at the highest degree of physical strength and mental

and physical power, yet this sort of diet is considered unsatisfactory because the

nutrients, particularly protein, are not well assimilated because the food is lacking

in flavor and is of large volume. The vegetarian diet when made up of ordinary veg-

etables, fruits, etc., has an advantage in that it is not expensive.

It did not appear that the vegetarian diet surpassed the ordinary diet on account

of the small amount of uric acid formed. As is commonly claimed the amount of

purin bodies formed was small as compared with the quantity obtained with an

excessive meat diet and under certain pathological conditions. As regards the per-

formance of muscular work the vegetarian diet certainly is not superior to the ordi-

nary mixed diet.

A respiration calorimeter with appliances for the direct determination of

oxygen, W. 0. Atwater and F. G. Benedict ( Washington, D. C: Carnegie Institu-

tion of Washington, 1905, pp. X^-193, figs. 49).—This volume includes a detailed

description of a respiration calorimeter and accessory apparatus which the authors

have devised lor experiments with man, together with the results of check experi-

ments to determine the accuracy of the apparatus and an experiment with man.

The respiration calorimeter has been in process of development for 12 years, and

much of the work connected with it has been a part of the cooperative nutrition

investigations of the Department of Agriculture and reported in Department publica-

tions (E. 8. R., 15, p. 698; 17, p. 165). Under the auspices of the Carnegie lnstitu-



FOODS—HUMAN NUTEITION. 1() (

.>
(

.)

tion very importanl changes in the apparatus have been introduced and the method
of experimenting has been modified to Include the direct determination of oxygen.

A quantity of air circulates through the apparatus and the carbon dioxid and water

eliminated in the respiratory products are removed by passing the air currenl through

soda-lime mixture and through sulphuric arid. As the air currenl passee back into

the respiration chamber oxygen is added to make up for thai used by the subject,

the amount being determined b) weighing the cylinder containing the oxygen before

and after t he addition is made.

.The calorimeter maybe fairly designated an instrument of precision and serves

for the very accurate measurement of energy, carbon dioxid, water, and oxygen in

experiments with man extending over a number of days, under various conditions

of work and rest.

[n connection with the experiments, the balance of income and outgo of nitrogen

and other food constituents is taken into account so that the experiments furnish

data for considering the total income and outgo of matter and energy in addition t<>

the respiratory quotient.

"In experiments with man as carried out with this apparatus and acccessories,

the following determinations of intake and output of material are made:
" The intake [as regards matter] consists of food, drink, and oxygen from respired

air. The amounts are determined by weighing. The analyses include determina-

tions of water, ash, nitrogen, carbon, hydrogen (organic), and at times sulphur and
phosphorus. The output of material consists of products of respiration and perspira-

tion, urine, and feces. The dry matter of \n'i~< and urine is subjected to a series of

analyses similar to those for food, and tin- water and carbon dioxid of perspiration

and respiration are determined according t<> the method- discussed in this report.

The determinations of nitrogen in perspiration are made, when necessary. . . .

" [In the ease of energy] the intake is derived from the potential energy, i. e., heats

of combustion of the f 1. The output consist- of sensible heat given off from the

body, the latent heat of the water vaporized, and the potential energy, i. e., heat of

combustion of the unoxidized port ions of the dry matter of urine and feces. In cer-

tain eases, e. g., work experiments, a not inconsiderable portion of the output is in

the heat equivalent of external muscular work. . . .

"The heats of oxidation are determined by burning the Bubstances in the bomb
calorimeter; the heat given off from the body is measured by the respiration calorim-

eter; the external work is measured by a specially devised ergometer. Allowance

is made for heat introduced and removed by the ventilating air current, f 1. u-rv<,

and urine, and for that involved in changes of body temperature, which is also

measured. . . .

"Since the completion of the new apparatus, 22 experiments with 5 different sub-

jects, covering a total of 60 days, have been conducted. These experiments la-ted

from 1 to 13 days, during which time the subject remained inclosed in the calorim-

eter chamber. Ordinarily the experiment lasts :'> or -t days. In general, each

experiment is preceded by a preliminary period outside the chamber, during which

the subjeet is given the special diet to be tested, and his habits of life bo modified as

to conform with those to be followed in the chamber. When the subject is to he

engaged in muscular work, he devotes considerable time in the preliminary days to

riding a bicycle in the open air. the amount of work performed being as nearly as

can be judged equivalent to that to he done later on the bicycle ergometer inside

the chamber.

"The food for the whole experimental period, including the preliminary days, is

carefully weighed, sampled, and daily portions placed in proper container- ready for

consumption. The more easily decomposed materials, such as milk and cream, are

sampled, weighed, and analyzed each day. The bread and meat when used arc

33747—No. 11—06
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carefully sterilized in glass jars. The diet may be so planned as to maintain a uni-

form quantity of nitrogen and a constant calorific value from day to day."

Respiratory quotient in static work, II, A. Bornstein and A. Ott {Arch.

Physiol. \_Pfluger~], 109 {1905), No. 11-12, pp. 621-627).—On an average of 17 experi-

ments it was found that the work required in standing was equivalent to 156 calories

per minute. Data are also given regarding the expenditure of energy when a pack

was carried on the back.

Respiratory quotient in static work, III, A. Bornstein and B. von Gartzen

{Arch. Physiol {Pfiuger'], 109 {1905), No. 11-12, pp. 628-633).—-The data reported

have to do with the effect of weighting the chest on the oxygen consumed and the

carbon dioxid excreted.

Alcohol, sugar, and caffein, and their effect upon muscular work, I. Ioteyko

{Rev. Soc. Sci. Hyg. Aliment, 2 {1905), No. 5, pp. 483-491, fig. 1).—From experiments

in which musular work was measured with an ergograph, the conclusion was reached

that sugar is an excellent food, a direct source of energy in the muscles, and not an

excitant, Caffein is considered as an excitant of the nervous system and, in the

author's opinion, is of great importance as a tonic, though it has probably no nutri-

tive value.

The after effect of muscular work upon water vapor secretion, H. Wolpert

and F. Peters {Arch. Hyg., 55 {1906), No. 3, pp. 309-322).—The increased excretion

of water vapor due to muscular work can be noted for several hours after the work

has ceased.

The daily curve of water vapor excretion in man, H. Wolpert and F. Peters

{Arch. Hyg., 55 {1906), No. 3, pp. 299-308, dgm. 1).—From their investigations the

authors conclude that neither the time of day nor the diet is a direct cause of varia-

tion in the amount of water vapor excreted. The average amount excreted per day

was 1,650 gm. at, in still air, a temperature of 24° C. and containing 65 per cent

moisture.

Observations on creatin excretion in man, C. J. C. Van Hoogenhuyze and H.

Verploegh {Ztschr. Physiol. Chem., 46 {1905), No. 5-6, pp. 415-471, figs. 8).—In the

experiments reported muscular work did not exercise any marked effect on the excre-

tion of creatin except in the case of a fasting subject, when an increase was noticeable.

Gelatin and casein added to the ration did not increase creatin excretion, and the

addition of 5 eggs caused only a slight increase. Other questions relating to creatin

formation and .excretion were also studied and the investigation as a whole is dis-

cussed with reference to Folin's theory of nitrogen metabolism.

Report of the departmental committee on vagrancy, J. L. Wharton et al.

{London: Wyman & Sons, Ltd., 1906, pp. VI + 123).—The housing, care, and man-
agement of vagrants, and their relation toward other classes are considered, one of

the questions taken up being the dietary for casual wards and labor colonies. The
dietary recommended for casual wards would cost about 39 cts. per head per week
and would furnish 63 gm. protein and 2,500 calories per head per day, and that

recommended for labor colonies would cost about 33 cts. per head per week and
furnish 66 gm. protein and 2,236 calories per head per day.

ANIMAL PRODUCTION.

Commercial feeding- stuffs, E. H. Jenkins and A. L. Winton {Connecticut State

Sta. Rpt. 1905, pt. 3, pp. 145-188).—The feeding stuffs examined under the State law
included cotton-seed meal, linseed meal, rape-seed meal, wheat bran, wheat mid-
dlings, wheat mixed feed, maize meal, gluten meal and feed, hominy feed, rye feed,

malt sprouts, dried distillery grains, buckwheat middlings, alfalfa meal, miscellane-

ous mixed feeds, proprietary horse feeds, proprietary and other dairy and stock;

feeds, proprietary poultry feeds, beef scrap, and meat meal.
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"The examinations of these feeds show thai in many cases I he dealers <!«» nol give

the guaranties, as required by law. When given, they are too often misleading,

being much higher than the composition of the g Is warrants. This is especially

noticeable in the gluten meals and gluten feeds.

"The mixtures of wheal feed and corncobs, formerly sold, illegally, as 'wheat

feed,' are now sold under distinctive name- an. I with a guaranty; thus complying

with t la- law .

••Then' are -till on the market a large number of low-grade mixed feeds, of very

moderate feeding value, but sold for onlj a fem dollars per ton It--- than the standard

high-grade feeds."

In most cases a feeder can nol use to advantage any boughten feed containing less

than L5 per cent of protein.

"Ready-mixed feeds, mad.' of a number of by-products or factory wastes, may
wisely be lei alone, unless the buyer can see for himself <>nt of jusl what raw mate-

rial the mixture is being prepared. Low grade, damaged corn, shriveled wheat, pea-

nut refuse and wheat screenings containing many wee. I seeds, are uol infrequently

found in such feeds by careful examination, but are not easy for the buyer himself

to recognize."

Commercial feeding- stuffs sold in Maryland, II. B. McDonnell kt ai.
|

\hl.

Agr. Col. Quart., 1905, No. SO, pp. 7).—:The protein and fat were determined under

the state feeding-stuff law in a number of samples of meat meal and other poultry

feeds of animal origin, cotton-seed meal, linseed meal, impressed flaxseed meal,

gluten feed, molasses grains, wheat middlings, alfalfa meal, short-cut alfalfa, dried

distillers
-

grains, wheat bran, wheat middlings, proprietary poultry \>-i-<\>, pigeon

ii->^\, ground oats, sugar-beet pulp feeds, corn bran, and mixed and proprietary

feeds. " We have reason to believe thai ground peanut hulls are being used to some
extent to adulterate feeds, probably bran, and purchasers should he on the lookout

for this, as the hulls are worthless as a feed."

Concentrated feeding stuffs, J. P. Street, W. P. Allen, and V. J. Cabbbrbi

[New Jersey Shis. Bvl. 193, pp. 38).—The feeding stuffs examined under the State

pure-food law included cotton-seed meal, Linseed meal (old process), germ meal.

gluten feed, corn bran, hominy meal and similar goods, distillers' and brewers'

grains, malt sprouts, molasses grains, mixed and proprietary feeds, his. ant refuse,

biscuit refuse and milk, alfalfa meal, barley i{-n\, dried sugar beet pulp, meat meal

and proprietary poultry feeds, calf meal, wheat bran, wheat middlings, feeding flour,

wheat feed, rye bran, rye feed, corn meal, corn-and-cob meal, mixed ground grains,

buckwheat middlings, buckwheat bran, and buckwheat feed.

"of the 125 different brands of im] received, and which should have been guar-

anteed, four failed to meet this requirement.

" Of the 241 samples which were guaranteed, • "» were deficient, 71 of these being

low in protein.

" Of the 103 samples which did not require a guarantee, all were pure products,

hm the wheat brans and feeding Hours were below normal quality.
" No direct adulteration i> reported, hut there are a Dumber of ivi-A> on the market

whose composition does not warrant the high guarantees they carry.

"The purchaser of protein will rarely find any feed containing less than 15 per

cent of protein a desirable or an economical purchase, and in all cases a strict regard

must be given to the amounl of nutrients guaranteed and the prices asked for the

same. '

'

Third report on concentrated feeding stuffs and cotton-seed meal, I'..
\\

'.

KlLGOEE, ('. D. Hakims, and .1.
(

'. Phblps ( Bui. \. C. I><j>'. Agr., f6 {1906), No. 11,

/>/>. 63, figs. 7).—Under the provisions of the State feeding-stuff law 534 samples of

wdieat bran, wheal middlings, bran and shorts, ship stuff, oal in^y, com and oat feeds,

rice meal, rice feed, peanut bran, peanut feed, molasses or sugar feeds, malt sprouts,

gluten feed, hominy feeds and chops, cotton-seed meal, cotton-seed hulls, cotton-

seed feeds, and mixed and proprietary feeds.
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About one-third of the samples of wheat bran were found to contain corn bran,

rice chaff, and peanut shells. One-third of the samples of bran and shorts were also

found to be mixtures. In the case of corn and oat feeds, molasses feeds, hominy
feeds, cotton-seed feeds, and mixed and proprietary feeds most of the samples were

of good quality. In the case of other classes of goods analyzed a larger proportion

of the goods were below the standard. "Good grades of cotton-seed meal contain

43 per cent or more of protein. This means that they have about 7 per cent of

nitrogen, which is equal to 8.5 per cent of ammonia. Meals in past years especially

have not infrequently been considerably higher than this." Of the 120 samples

examined 37 were below the standard, 7.5 per cent ammonia.

Commercial feeding- stuffs, J. L. Hills, C. H. Jones, and F. M. Hollister

( Vermont Sta. Bui. 117, pp. 8).—Some 150 samples of commercial feeding stuffs were

collected for examination under the State law in the spring of 1905. These included

cotton-seed meal, linseed meal, gluten meals and feeds, distillers' dried grains, oat

feeds, corn and oat feeds, hominy feed, sugar feed, ground beef scraps, wheat offals,

and provenders.

Commercial feeding- stuffs, J. L. Hills and C. H. Jones ( Vermont Sta. Bui. 118,

pp. 9-16).—In the autumn of 1905, 270 samples of commercial feeding stuffs wrere

collected for inspection under the State law, including cotton-seed meal, linseed meal,

gluten meals and feeds, distillers' dried grains, oat feeds, corn and oat feeds and

similar goods, hominy feeds, mixed feeds, molasses grains, molasses beet pulp,

alfalfa meal, calf meal, provenders, and wheat offals. The cotton-seed meals con-

tained 41.5 per cent protein as compared with 44 per cent found in the samples on

sale in the State up to a year or two ago. A low protein content has been observed

elsewhere and has been attributed to general crop conditions.

Olive pomace as a feeding stuff, E. Marchi (2. Cong. Tnternat. Aliment. Ration.

BHail, 1905, Raps., pp. 163-172).—From a study of the composition of olive pulp and

a summary of data regarding its feeding value, the conclusion is reached that this

material can be used in the feeding of farm animals, but that it should be mixed with

some material which is low in fat and carbohydrates, such as legumes, commercial

by-products, skim milk, casein, dried blood, etc.

Adulteration of feeding stuffs, C. Gotcsso (2. Cong. Internat. Aliment. Ration.

Retail, 1905, Raps., pp. 205-209).—Work connected with feeding-stuff inspection in

Italy is spoken of. The author believes that chemical analysis furnishes a satisfac-

tory basis for such work.

Alfalfa for the growing- and fattening of animals in the Great Plains

region, I. D. Graham ( U.S. Dept. Ayr., Bur. Anim. Lulus. Circ. 86, pp. 242-267).—
This is reprinted from the annual report of the Bureau for 1904 (E. S. R., 17, p. 686)

.

The effect of the ration on the value of the manure, J. M. Bartlett (Maine

Sta. Bui. 126, pp. 45-48). — In digestion experiments with steers the potash and
phosphoric acid in the excretory products were-determined, as well as the nitrogen.

The rations were made up of hay alone and with spring and winter wheat bran and
cotton-seed meal. The following table summarizes the values found:

The money value of the fertilizing elements excreted on each ration and per 100 lbs. of
each feed.

Ration.
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"In the first experiment with hay alone, more nitrogen was found in the excre-

tions than was taken in the food. This discrepancy was probably due to insufficient

nitrogen in the ration to maintain the animals and they lost flesh, excreting some

body nitrogen. . . .

"The larger part of the nitrogen, the most expensive element, and potash are

given off in the urine, hence the importance of saving all of this most valuable pari

of the manure. Nol only are other element- found in large quantities in the liquid,

but they are in much more available form than in the solid, only traces of

phosphoric acid were found in the urine."

The nitrogen balance in the nutrition of ruminants, A. GouiNand P. A.NDOU-

\i;i>
|

.'. Cong. Internal. Aliment. Ration. BHail, 1905, Raps., pp. / : : I :4 . Data are

reported regarding the proportion of nitrogen excreted in the mine and feces. The
authors believe that such data should be used with caution, especially when it is

remembered that the food material remains a long time in the digestive tract of

Herbivora.

Concerning- the assimilation of protein in the animal body, E. Abderb \i-

DENand F. Samuely (Ztschr. Physiol. Chem., 46 {1905), No. / ?, pp. 193 200).—The
examination of the blood of horses under different conditions showed that the pro-

tein of food was without influence on the composition of serum proteid.

The nutritive value of amids, B. von Strusiewicz (Ztschr. Biol., 41 (1905),

l>. 143).—From experiments with sheep the author concludes that amids have the

same value as proteids, a deduction not in accord with the consensus of opinion of

other investigators.

Phosphates in the ration of young- animals, Rasquin (2. Cong. Internal.

Aliment. Ration. BHail, 1905, Raps., pp. 62 68).—The work of other investigators is

summarized and tests briefly reported in which rations with and without added

phosphate (ground bone) were studied with chickens. On a powdered hone ration

the gain in weight was greater and the skeleton was heavier and contained a larger

amount of lime and phosphoric acid. Mineral phosphates, the author concludes,

are of value in the feeding of young animals.

Watering farm animals, 1'. YVkkv (
.'. Cong. Internal. Aliment. Ration. BHail, 1905,

Raps., /'/>. 86-91).—Various questions concerned with the wholesomeness of the water

supply are taken up. The author recommends that more public watering troughs

he provided which will give a constant supply of water of good quality.

Proceedings of Second International Congress for the Rational Feeding of

Farm Animals (2. Cong. Internal. Aliment. Ration. Betail, 1905, Compt. Rt //-/., pp.

192).—The programmes, list of members, proceedings, etc., of the Second Interna-

tional Congress for the Rational Feeding of Farm Animals, which was held in 1905

at the Universal Exposition at Liege.

Resume of the principal experiments on cattle feeding which have been

carried on in the low countries, . I. .1. ( ). m: Vries (2. Cong. Internal. Aliment.

Ration. BHail, 1905, Raps., pp. 149-162).—Dutch investigations on cattle feedingare

summarized. The author believes that rations which have given satisfactory results

in practice should he studied by scientific methods.

Feeding experiments with cattle designed for fattening and pasture, L.

Badwens (2. Cong. Internal. Aliment Ration. BHail, 1905, Raps., pp. 144-148).—Belgian

studies are summarized comparing horse beans with and without other concentrated

feed for yoUng cattle, but conclusions are not drawn.

Experiments on fattening calves, F. Smbykrs ( .'. Cong. Internal. Aliment. Ration.

BHail, 1905, flaps., pp. 197-204).—The tests reported show that feeding whole milk

to calves is not profitable.

Data ari' summarized regarding skim milk supplemented by other feeds, and

attention is directed to the bad results which were obtained m the feeding ot BOUT

milk. The author believes that the question of the better utilization of skim milk
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should be studied and that the degree of acidity which may be permitted without

harm should be determined.

Cost of maintenance and growth of ruminants, A. Gouin and P. Andouard
(2. Cong. Internal. Aliment. Ration. Betail, 1905, Baps., pp. 115-121).—On the basis

of experimental evidence, the authors conclude that the energy required for a kilo-

gram of gain in body weight is about 1,200 calories per square meter surface area.

Powdered bone is considered an important aid in practical feeding.

Western feeds for beef production, J. G. Haney and 0. H. Elling (Kansas

Sta. Bui. 132, pp. 21-52, figs. 9).—Using 64 grade Shorthorn and Hereford cattle

divided into 8 uniform lots, the value of corn-and-cob meal and Kafir corn meal with

alfalfa hay, with Kafir corn hay, and with sorghum hay was studied, as well as

ground wheat with alfalfa hay, and a mixed ration containing all the other feeding

stuffs enumerated.

The greatest gain in the 152 days of the test, 338 lbs., was noted with the lot fed

corn-and-cob meal and alfalfa hay, and the smallest gain, 160 lbs., with the lot fed

ground Kafir corn and sorghum hay. Generally speaking, the lots fed the rations

containing alfalfa hay and the mixed ration made larger gains than the other lots.

The cost of a pound of gain ranged from 5.13 cts. with the corn-and-cob meal and
alfalfa hay ration to 11.74 cts. on ground Kafir corn and sorghum hay.

In the case of the lots fed ground grain and alfalfa hay the dressed weight was on

an average 60 per cent of the live weight in round numbers. In the case of the other

lots it was somewhat lower. Other data regarding the slaughter test are recorded.

"For beef production, ground Kafir corn is about equal, pound for pound, to corn-

and-cob meal when alfalfa hay is fed with either of these concentrates. . . .

Ground wheat and alfalfa hay, fed together, is not an economical ration for beef on
account of the loosening effect of these feeds on the steers and the expensiveness of

the wheat. . . .

"A matter of this experiment of considerable interest, especially to the western

farmer, is the part that the various roughages play in beef production. . , . One
bushel of corn-and-cob meal fed with alfalfa hay as roughage produced 11.8 lbs. of

flesh, while the same amount of corn-and-cob meal fed with sorghum hay as a rough-

age gave in return only 6.25 lbs. of flesh; thus, a difference of 5.5 lbs., or 88 per cent

in favor of the alfalfa hay ration. . . .

"It is the opinion of the writer that the western feeds grown without irrigation

have the chief food constituents in a slightly different proportion from those grown
under more favorable conditions, though the nutritive ratio of the rations fed and
the profit per steer have a direct relation to each other. For practical work the results

would be little changed by this difference in composition."

Highland cattle, J. Roberts ( U. S. Dept. Agr., Bur. Anim. Indus. Circ. 88,

pp. 227-241).—This is reprinted from the annual report of the Bureau for 1904

(E. S. R., 17, p. 689).

Pigs and bacon (Jour. Jamaica Agr. Soc, 10 (1906), iVo. 3, pp. 108-110).—Data

are summarized showing that bacon curing may be profitably carried on in Jamaica

with local-grown pigs. The majority ol the local leeding stuffs, it is pointed out, are

very rich in carbohydrates and tend to produce fat rather than flesh. The pulp

remaining alter cotton-seed oil is expressed, peas, and cowpeas are spoken of as very

satisfactory feeds for pigs raised for bacon.

Feeding- of horses, E. Lavalard (2. Cong. Internat. Aliment. Ration. Betail, 1905,

Baps., pp. 13-27).—A summary and discussion of recent horse-feeding experiments

in France, particularly those carried on upon a large scale.

Influence of foods containing sugar upon the digestibility of rations of

horses, J. Alquier (2. Cong. Internat. Aliment. Ration. Betail, 1905, Raps., pp. 1-12).—
On the basis of experimental evidence it is stated that sugar did not appreciably

affect the digestibility of the nutrients of a ration even when as much as 5 or 6 kg.
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per 1,000 kg. body weighl was consumed, sirup and molasses in smaller quantities,

however, decreased digestibility, a fact which is explained by the laxative properties

of the alkaline salts in bee! molasses.

The toxicity and hygienic and therapeutic role of the mineral matter of

molasses for horses, J. Ai.<>i mi:
|

/. Cong. Internal. Aliment. Ration. BHail, 1905,

Raps.
, pp. 69-85) . From the experimental evidence presented the conclusion was

drawn thai molasses is harmless and a hygienic nutritive material when the amount
consumed per day does nol exceed ''> or 4 k:_r . per horse.

Hunter-horse production in Ireland, \V. .1. Kiwi ic,
|

/ . S. Dept. Agr., Bur.

Anim. Tndus. Circ. 87, pp. /• s'-
>

.'.''', pis. 8).— This is reprinted from the annual

report of the Bureau for 1904
I
E. S. R., 17, p. 691 I.

The poultry industry of Petaluma, California, I'. II. Lawler
I
U. S. l>>i>t.

Agr., Bur. .[mm. Indus. Circ. 92, pp. 816-822, pis. 8).—This i- reprinted from the

annual rep..rt of the Bureau for L904 E. 8. R., 17. p. 692).
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The influence of changes in feeding- upon milk production, J. I.. Hills

{Vermont Shi. Rpt. 1905, />j>. '>',! 876).—This is a compilation and discussion of the

data obtained in thefeeding trials reported in the tenth to the sixteenth annual

reports of the station (1896-1903), inclusive, and relates to the effect upon produc-

tion of changes in the total and digestible dry matter, digestible protein, digestible

carbohydrates, and calories. Many deductions are made from the numerous tables

which show in a condensed form, food consumption; production of milk, total

solids, and fat with the food cost of each; and production proportioned to f 1

consumption.

Among the author's generalizations are the following:

"(1) The testimony afforded by the results as between different rations and the

same ration fed in different amounts is so nearly alike, speaking broadly, that one
may safely group them together and argue on the hasis of variations in dry matter

or in nutrient consumption regardless of their origin.

"(2) When like quantities of the several nutrients were eaten, production was

unaltered.

"(3) A 6 per cent increase or decrease in total dry matter eaten was accompanied

by a corresponding 2 per cent change in yield; a lo per cenl increase or decrease, by

a 5 per cent change in yield. . . .

"(4) A 7 percent increase or decrease in digestible dry matter eaten was accom-

panied by a 3 per cent change in yield; a 12 percent increase or decrease, by a <; per

cent change in yield; or. in other word-, a- f 1 varied so did the yield, but to a !•><

degree

"(5) As for digestible dry matter, so for digestible carbohydrates and for calorics,

word for word and. essentially, figure for figure.

"(6) A ."> per cent increase or decrease in digestible protein eaten had no effect on

production; a 7 per cenl increase or decrease was accompanied by a 2 to 3 per cenl

change in yield; and a 22 per cent increase or decrease by a 4 to •"> per cent

change. ...
"(7) A change in feeding of from more than to less than 15.5 lbs. of digestible

nutrients or vice versa caused more decided changes in yield than did modifications

in feeding on either side of that line, the average figures being 7 per cent and 4 per

cent.

" (8) The nutritive ratio changes were evidenced in production fluctuations much
as were those of digestible protein; when it narrowed, production generally increased,

and vice versa.
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" (9) The ultimate effect of a given food supply upon the milk flow is doubtless the

more or less composite result of several coincidently active factors, including, primar-

ily changes in the amounts of digestible nutrients taken as a whole; secondarily,

changes in the amounts of digestible protein, and, probably, modifications in the

proportions of digestible nutrients consumed in concentrates and in roughage.

"The writer's study of these data leads him to the conclusion that as a whole they

do not support the doctrine which lays extreme stress on the paramountcy of pro-

tein ; that they indicate that a ration with a nutritive ratio wider than 1:6, perhaps as

wide as l:7,^or, indeed, in some eases one slightly wider, may prove economically as

effective as the traditional 1:5.4; that a sufficiency of nutrients, affording enough

available energy for bodily needs, if carrying a fair amount of digestible protein, not

necessarily as much as 2.5 pounds, may prove economically as serviceable as does a

richer ration."

Feeding- trials with cows, J. L. Hills ( Vermont Sta. Ept. 1905, pp. 377-404, 428-

462).—In the feeding experiments conducted during the year on the same general

plan as in previous years (E. S. R., 17, p. 284) tests were made of India wheat meal,

hominy feed, cotton-seed meal, and linseed meal, and further data were secured on

the extent of experimental error in feeding trials. The experiments included 42 cows

and covered a period of 25 weeks.
" India wheat meal, used in medium to small amounts, seemed a fair substitute,

pound for pound, for wheat bran, and nearly so for a mixture of equal parts of cotton-

seed and linseed meals, an outcome which its analysis would not have led one to

expect and which has been confirmed by the concordant results of two seasons' trials.

"Hominy feed proved superior as a milk maker to a rather inferior grade of wheat

bran, but did not appear to be the equal of cotton-seed and linseed meals, nor was it

as economical a concentrate to use. This outcome has, likewise, the coincident testi-

mony of two years* trials to back it.

" Cotton-seed meal, as compared with linseed meal, seemed to possess a small though

measurable advantage as a milk and butter making by-product; and since it cost less

and carried a greater plant-food content, it proved economically preferable."

When 6 to 8 animals are fed by the alternation system, it is believed that the

experimental error may be held to be a negligible quantity.

A comparison of feeding trial methods, J. L. Hills ( Vermont Sta. Rpt. 1905,

pp. 405-412)

.

—The results obtained during the year agreed with those previously

reported, showing, in the opinion of the author, that the simple alternation system

of conducting feeding trials is preferable to the combined method, but that the testi-

mony of both is better than that of either alone.

Influence of sesame feeding- on the yield of milk and the quality of milk,

butter, and cheese, Moser, Peter, and Kappeli (Jahresber. Molk. Schule R'utti-

Zollikofen, 18 {1904-5), Beilage; abs. in Milchw. Zentbl, 2 (1906), No. 5, pp. 229-232).—

Sesame meal to the extent of 1 kg. per head daily produced a satisfactory increase in

the yield of milk, but when increased to 1J kg. was relatively less satisfactory.

The fat content of the milk showed no marked variations due to the feeding.

The cheese was apparently unfavorably influenced by the larger quantities of sesame

meal fed. The butter was regularly of good quality, although the opinions of

the experts were not unanimous as regards the influence of this material oil the

quality of butter. In any case the influence on the butter was very small. With
reference, therefore, to cheese making it is recommended that the quantity of sesame
meal be limited to 1 kg. per head daily.

Influence on the fat content of milk of palm-nut cake as compared with,

rape-seed cake and peanut cake, T. vox Szankowski (Inaug. Diss., Univ. Halle,

1905; abs. in Milchw. Zentbl., 2 (1906), No. 5, p. 232).—The author concludes that the

palm-nut cake rich in fat exerts a favorable influence on the fat content of milk, the
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cake poor in fat exerting more influence od the quantity of milk. The addition of oil

acts unfavorably on both the yield and the fat content of the milk which, however,

is not the case when the nil is present in the material in a natural Btate. Rape-seed

cake in comparison with palm-nut cake increased the yield of milk but had uo

influence on the fat content. Peanut cake increased the yield of milk and fat only

at tlif beginning of the feeding period.

Suggestions for construction of a modern dairy burn / . S. Dept. Agr., Bur.

Anim. Indus. Circ.90,pp.6,Jigs.2).- It is the aim of this circular to present a plan

for a dairy barn embodying the best ideas in scientific and sanitary construction con-

sistent with practicability and cheapness.

Dairying- at Park Royal, 1905, E. Mathews {Jour. Roy. Agr. Soc. England, 66

{1905), pp. 93-111)

.

—Tests of the butter and milk production of a number of cows

of different breeds exhibited at the shov of the Royal Agricultural Society in 1905

and several butter-making experiments are reported. The experimental work was

largely for the purpose of furnishing object lessons and consisted in making butter

from milk obtained after short and long periods of secretion, comparing butter made
from the milk of different breeds, churning at differenl temperatures, etc.

Record of the station herd for 1904-5, J. L. Hills ( Vermont Sla. Rpt. 1906,

pp. 422-4 97).— Records of 52 cows for the year are reported. Some of the avei

results arc as follows: Yield of milk 5,343 lbs., fat contenl 5.25 per cent, total solids

14.7:; per cent, yield of butter 323.6 lbs., cosl of food 158.31, and proceeds from sale

of butter $.96.93.

On the variations in the constituents of cows' milk during- the course of

lactation, F. Prachfeld (Tnaug. Diss., Univ. Leipzig, 1905; abs. in Milchw. Zentbl.,£

{1906), No. 5, pp. 928, 929). The greatest variations in individual constituents

occurred during the second and third months and at the close of the lactation period.

Variations in fat, sugar, proteids, and ash decreased in the order mentioned. In

general, the percentages of fat, proteids, and ash in the milk increased and the per-

centage of sugar decreased from the beginning to thesecond or third month of the

lactation period, from which time on until the end of the period these relations were

reversed.

Investigations on the relations of the properties of the blood (erythrocytes

and hemoglobin) to the productive capacity of milch cows, E. s in it/

{Fuhling'8 Landw. Ztg., 55 {1906), No. 8, pp. 972-286).—The investigations, which

were made with 3 dairy herds, consisted in counting the red bl I corpuscles and

estimating the hemoglobin.

The red blood counts were found to be influenced by the age of the cow-. Btage of

pregnancy, variations in altitude, and othercauses. Averaging the data for the cows

4 to 6 years of age and of moderate productive capacity, a blood counl of 6,320,000

erythrocytes per cubic millimeter was obtained for one herd, the production of w hich

was 2,400 kg. of milk containing 3.76 per cent of fat; 6,640,000 for another herd

producing 3,400 kg. of milk containing 3.08 per cent of fat : and 6,960,000 for a third

herd producing 4,000 kg. of milk containing 4.01 percent of fat, indicating a relation

between the yield of milk and fat and the number of red blood cells.

The number of red blood cells showed a tendency to increase until the animals

reached the age of 4 to 6 years, after which there was a decrease. There was also a

decrease in the later stages of pregnancy. More dependence was placed upon the

blood counts than upon the hemoglobin estimations, lmt in general the two deter-

minations varied proportionately. With animals in advanced pregnancy and those

kept at high altitudes the hemoglobin was relatively increased, while with young

animals and those very productive the proportion of he globin to red cells was

reduced. A high content of hemoglobin and a high blood count are considered

favorable to milk secretion, and it is suggested thai these might be increased by

breeding.
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On the lecithin content of milk, W. Koch (Ztschr. Physiol. Chem., 47 (1906),

No. 4-6, pp. 327-330).—What has heretofore been reported as lecithin, the author

considers a mixture of lecithin and cephalin. The two substances may be separated

by precipitation of the cephalin from an alcoholic solution by means of an amraoni-

acal solution of lead acetate. Both lecithin and cephalin are considered present in

milk in sufficient quantities for estimation. Failure to find lecithin in milk is

believed to be due to the common error of treating lecithin as a fat and extracting

with ether. Lecithin, however, does not behave the same an a fat and in separating

milk it remains for the most part in the skim milk rather than being removed in the

cream.

A comparison of the composition of the casein of human, cows', and goats'

milk, E. Abderhalden and A. Schittexhelm (Ztschr. Physiol. Chem., 47 (1906),

No. 4-6, pp. 458-465).—From 200 gm. of water-free casein prepared from goats' milk,

the authors obtained by hydrolysis, alanin 3 gm., leucin 14.8 gm., prolin 9.24 gin.,

phenylalanin 5.5 gm., glutaminic acid 22.5 gm., aspartic acid 2.2 gm., and tyrosin

9.9 gm. From 7 gm. of casein prepared from human milk 0.33 gm. of tyrosin and

0.28 gm. of glutaminic acid were obtained in the same manner. The albumin from

human milk yielded 1.26 per cent of tyrosin and 0.98 per cent of glutaminic acid,

the latter being considered much too low.

Preliminary communication on the glycocoll content of milk proteids,

E. Abderhalden and A. Hunter (Ztschr. Physiol. Chem., 47 (1906), No. 4-6, pp.

404-406).—From a mixture of albumin and globulin prepared from cows' milk there

were obtained by hydrolysis with hydrochloric acid, glycocoll, alanin, leucin, prolin,

phenylalanin, glutaminic acid, and aspartic acid. Whether the glycocoll comes from

the albumin or globulin or both is yet to be determined. The quantity is small, only

1.2 gm. of the ester being obtained from 100 gm. of the albumin or globulin.

A comparison of udder conformation and of milk production, J. L. Hills

(Vermont Sta. Rpt. 1905, pp. 419-421).—Five cows classed as having well-balanced

udders produced on an average 5,725 lbs. of milk and 342 lbs. of butter yearly for

an average of 3 years; 18 cows having fairly well-balanced udders, 5,377 lbs. of

milk and 333 lbs. of butter yearly for 3.5 years; and 11 cows having poorly formed

udders, 5,219 lbs. of milk and 324 lbs. of butter yearly for 3.6 years.

A comparison of the yield of the fore and hind quarters was made with 5 cows,

the results showing a yield of 46 per cent for the fore quarters and 54 per cent for

the hind quarters, the quality being practically identical. The results were the same

whether the fore quarters or the hind quarters were milked first.

A trial of the Hegelund or Danish method of milking-, J. L. Hills ( Ver-

mont Sta. Rpt. 1905, pp. 412-418).—The Hegelund manipulation method was com-

pared with extra-thorough stripping. The tests wTere made with 7 cows and covered

3 or 4 periods of 5 weeks' duration each.

When the Hegelund method was employed the first portion of the milking obtained

in the ordinary manner was reduced in quantity and slightly in quality, but when
taken with the residual milk obtained by manipulation the two portions together

showed an increase in yield and a slight tendency toward better quality. With extra

stripping the first portion showed likewise a reduction in quantity and quality, but

when the strippings were added there was a gain in yield in but a single instance.

More food was consumed by the cows when the two special methods were

employed, obviously introducing, according to the author, an element of doubt as

to how much of the gain was due to manipulation and how much to increased food

consumption.

The increased yield obtained by the Hegelund method was considered hardly

more than sufficient to pay for the extra labor involved while the extra stripping

was done at a loss.

"If, as is probably the fact, the persistency of the milking habit and the more per-
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feet developmenl of the udder are encouraged by either procedure, its adoption lias

considerable justification, particularly with heifers. This phase of the matter, how-
ever, is not included within the scope of the present inquiry. On the other hand,

the additional load of dirt, dandruff, hair, dried manure, bacteria, etc., which fall

into the milking pail because of the udder manipulation, is a distinct detriment,

which, however, the use of some of the covered pails would go Ear to oh\ iate."

The economic production and distribution of clean milk, .1. Rob* {Jour.

Amer. Med. Astoc, $6(1906), No. 19, pp. 1480 14SS). This discussion relates par-

ticularly to the milk supply of Rochester, New York.

Average monthly counts for 6 years showed the presence of aboul 1.00,000 bacteria

per cubic centimeter in the milk supply of that city in winter aid aboul 500,000 in

summer. Notwithstanding the practical assurance of an increase of 3 cts. per quarl

in the price of milk, only one farmer was found who wa> willing to undertake the

production of certified milk. In this instance the milk which was produced without

expensive equipment showed on an average of LOO determinations the presence of

only 3,853 bacteria per cubic centimeter.

In supplying milk to cities the author suggests the use of pails or cans holding

about I "int. formilking, shipping, and, if desired, for delivering milk. After empty-

ing, the cans are sent to a plant in the city where they are washed by machinery,

covered with cheese cloth and a metal cover, and over both a stout canvas cover,

and then sterilized by dry heat. The cans are then returned to the farm, where tin-

canvas and metal covers are removed and the milk drawn directly through the

cheese cloth into the can. The strainer is then removed and returned to the steriliz-

ing plant with the canvas cover. The cans are at once covered ami the milk is cooled

by placing the cans immediately in ice water.

Investigations of the causes of the low Reichert-Meissl numbers of Hol-
land butter, A.J. Swaving (Ztschr. Untersuch. Nahr. ". GenussmtL, 11 (1906), No.9,

pp. 505-~>J0, dgms. 5).—From Septemher 1") to December It), 5 groups of A cows each

were fed different rations supplementing grass or hay and linseed cake and determi-

nations were made of the Reichert-Meissl number of the butter made from the milk

of each animal.

The content of volatile fatty acids was increased by fodder beets and by lucern

silage. Grass silage exerted little or no influence as did also barley meal and Bugar

when fed as supplements to pasture and linseed cake. The Reichert-Meissl number
was lowered by hay and linseed meal alone. While it is not yet clear in what man-

ner the beets influence favorably the Reichert-Meissl number, the author considers

that there is now better support for the previously expressed view that easily decom-

posed carbohydrates, such as sugar, favor the formation of volatile fatty acids only

when fed along with materials already undergoing fermentation or easily terinented,

such as fodder or sugar beets.

Bacteriological examinations of butter, A. Reitz (Cenlbl. Bah. [etc.], 9. Abt.,

16 (1906), No. 7-9, pp. 19S-212).—Th\B is a review ol the literature on the occurrence

ot tubercle bacilli in butter, the bibliography given containing reference to the pub-

lications of 73 investigators. The author examined 100 samples of butter obtained

in Stuttgart by means Ol inoculation experiments with animals. The results lor (5

samples were inconclusive. In 8 or 8.5 per cent of the remaining samples, tubercle

baciih weie found present.

Casein as an adulterant of butter, R. K.\< ink
| Ztschr. Offentl. Chem., u | 1906),

No 9, pp. 169, 170).—A sample oi adulterated butter showed the presence ol 5.49

per cent ot casein and lm. ',.'> per cent ol water.

The chemical composition ot whey and curd during the manufacture of

Emmenthal cheese, <i. Koestler I Milchw. ZenlbL, : (1906), No. 5, pp. 793- .

According to the results ol the ant hoi s investigations, the addition ol rennet changes

the chemical composition of the milk only to the extent ol increasing the content of



1110 EXPERIMENT STATION RECORD.
f

soluble nitrogenous substances, the inclusion of which in the cheese may be regu-

lated to a certain extent by manipulative methods.

At the time of cutting the curd, the whey shows, for the first few minutes, a

decrease in the percentages of fat and proteids due probably to the effect of delayed

coagulation, but later the fat content of the whey is increased. The acidity of the

whey decreases during the process of manufacture due especially to the disappear-

ance of carbon dioxid. The average of 38 determinations showed a decrease in

acidity of 0.41 cc. of one-fourth normal potassium hydroxid per 100 cc. of whey.

The total ash in whey decreases during the manufacturing process, the water soluble

portion, however, showing an increase. The percentages of phosphoric acid and

calcium are decreased.

The paracasein shows no changes in composition while in the kettle. The coagu-

lating power of the whey due to the rennet remains constant until destroyed by the

heating. A rapid increase in the acidity ot the expressed whey is apparently due to

an increase in the concentration of the whey and to lactic-acid fermentation.

Note on Dutch, cheese, C. H. Cribb {Analyst, 31 (1906), No. 361, pp. 105-111).—

Analyses are reported of 25 samples of Edam, Gouda, and other types of cheese

imported into England from Holland. Many of these samples showed less than 5

per cent of fat and were consequently considered as made wholly from skim milk.

Failure to secure conviction in a trial for adulteration was due to the want of any

standard for such cheese.

Carbonated milk, L. L. Van Slyke and A. W. Bosworth (Abs. in Science, n. ser.,

23 (1906), No. 592, p. 712) .—Fresh milk treated with carbon-dioxid gas under pres-

sure of 60 to 70 lbs. kept from 10 days to 2 weeks at a temperature of 60 to 70° F.

and made a very palatable, refreshing beverage. Further work is to be done along

this line before the detailed results of the experiments are to be published.

Artificial milk, R. Racine (Ztschr. Offentl. Chem., 12
(
1906), No. 9, pp. 167, 168).—

An examination of a so-called artificial milk showed it to be a mixture of sirup and

sesame oil emulsified with some proteid substance. This, diluted by the addition of

9 parts of water, is recommended for use in bakeries as a substitute for milk.

A new wine-cooling" machine, F. T. Bioletti (California Sta. Bui. 174, pp. 27,

Jigs. 6).
—"The machine consists essentially of a copper tube 220 ft. long and 1^ in.

in diameter, through which the wine is pumped and which is inclosed in a canvas

irrigating hose 4 in. in diameter, through which cold water runs in a direction oppo-

site to that of the wine."

Preliminary tests with small models of this cooler are reported, as are also com-

parative tests of other cooling machines. It is thought possible that iron may be

substituted for copper pipes, although this is not at present recommended, as tests

have not been made on a practical scale. The leakage through the canvas hose per-

mits the utilization of the cooling due to evaporation, which, under average working

conditions in a dry climate, is estimated as equivalent to the use of water about 3°

F. cooler in a machine where this evaporation could not take place.

Tests were made with water and must at different temperatures and with different

ratios in the volumes ot water and wine. One test of the new machine showed that

1,000 gal. of fermenting wine can be lowered irom 95 to 78° in 1 hour by the use of

850 gal. of water at 71.5° Specifications are given for the construction ot a cooler

of this type suitable for the use of a cellar making not more than 300,000 gal. of dry

wine during a vintage of 30 days with directions lor using the cooler in order to

secure the greatest efficiency, the latter including formulas and tables for calculating

the number of degrees the must or fermenting wine must be cooled and the number
of hours the cooler must be used.

The manufacture of Samshu (Chinese spirit) from Sorg-hum vulg-are, E. H.
Wilson (Gard. Chron., 3. ser., 39 (1906), No. 1005, pp. 194, 195).—This is a brief

account of the methods employed in North China and Manchuria in the manufacture
of this distilled liquor from sorghum seed.
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VETERINARY MEDICINE.

Handbook of pathogenic micro-organisms, \V. KoLLH and A. W kSSEBM ANN
{Handbuch derpathogenen Mikroorganismen. Jena: Gustav ffischer, 1906, Sup., /</. /./>/>.

384, pis. 7, figs. .'?'). -This ia the first supplemental volume to the large work pub-

lished under the supervision of the editors and contains an account of trypanosomes,

pyroplasmosis, tuberculosis of animals and man, bacterial hematoxins, amebic dys-

entery, leprosy, and typhoid fever. The latest literature relating to these topics Is

discussed in connection with bibliographies.

It appears from the review of the literature on tuberculosis that mammalian tuber-

cle bacilli must be divided into 2 types, the human and bovine. It is possible to

choose a dose so small that when bovine tubercle bacilli are used in inoculating

experimental animals generalized tuberculosis results, while with a dose of the same
si/.e of human tubercle bacilli no infection takes place.

A treatise on the parasites and parasitic diseases of the domesticated
animals, L. (I. Neumann, trans, by <i. Fleming {London: Ballibre, Tindatt & Oox,

1906, &. erf., pp. XVI 697, figs. 365).—The present edition has been revised and

edited by J. MacQueen and contains as heretofore, but in a revised form, a detailed

account of the parasites affecting domestic animal.-. These parasites are arranged

according to the organs or parts affected as, for example, the skin, digestive appa-

ratus, serous membranes, respiratory apparatus, circulatory apparatus, muscles, con-

nective tissue, bones, nervous system, and genito-urinary organs. An elaborate bib-

liography of literature relating to this subject is appended to the volume (pp,

647-678).

Police sanitation of animals, A. Oonte {Police saniiaire des animaux. Paris:

J. B. Baillifrre & Sons, 1906, '. ed., pp. XII 532).—The government veterinary

sanitation in France and her colonies is presented in great detail for the guidance of

veterinarians who are concerned with this work.

In a preface to the volume E. Leclainche makes a number of suggestions regarding

possible lines of improvement in existing laws. The volume as a whole is divided

into three parts relating to veterinary sanitation of France, the colonies, and special

information regarding t lie duties and functions of officials connected with the work.

An elaborate review of the development of the French veterinary laws is presented,

together with a discussion of all general sanitary measures relating to the visitation

of infected premises, declaration of infection, disinfection, indemnities, supervision

of diseased animals, and the general practices of police sanitation.

Special chapters are also given on legislation relating to rabies, cattle plague, con-

tagious pleuro-pneumoiiia, blackleg, tuberculosis, sheep pox,"foot-and-mouth disease,

glanders, dourine, swine erysipelas, hog cholera, etc.

Therapeutic technique, \Y. Schlampp | Tkerapeutisphe Technik. Stuttgart: F.

Enke, 1906, vol. 1, pp. VII \--H9, figs. 17 /).—In this part of the author's work on

the technique Of general therapy for veterinarians attention is given to a discussion

of therapeutic measures applicable to the skin. The material which naturally falls

under this head is classified according to the nature of the remedies used.

Special chapters are devoted to application to the skin of various fluids, salves,

pastes, soaps, varnishes, plasters, powders, and paints. The methods of removing

the hair are also discussed and an account i- presented of treatment of the skin by

means of surgical operations, subcutaneous inoculation, irritation of the skin, the use

of blisters, and methods adopted for the protection of animals against various para-

sitic skin infections. The nature and use of a large number of drags are carefully

considered.

Experimental studies on the permeability of the walls of the alimentary
tract of newborn animals for bacteria and proteids, A. l

T

i i hmieimer {Arch.

Hyg.,55 (1906), No. 1-2, pp. 1-139, pi. 1).—The author conducted a long series of
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experiments in feeding new-born animals with virulent cultures of anthrax and tuber-

culosis, as well as with certain proteids.

In all cases great care was exercised not to injure the mucous membrane in any

way so that the infection which followed could be attributed to the permeability of

the intestinal walls for the bacteria in question. The experimental animals were

guinea pigs and rabbits. By means of tubes and pipettes it was found possible to

measure in a very accurate manner the amounts of bacterial cultures fed to the ani-

mals. During these experiments it was found that the anthrax bacillus leaves the

alimentary tract very readily.

Within 6 hours after feeding the feces contained anthrax bacilli in large numbers,

while after 17| hours they were to be found only in isolated cases. The anthrax

bacillus, however, did not lose its virulence in passing through the alimentary tract.

It was found that young guinea pigs could be fed very large quantities of virulent

anthrax bacilli without causing any infection. Even spore-bearing cultures failed

to be pathogenic. When these experiments were carried out according to the

requirements of von Behring the guinea pigs remained in perfect health.

In experiments with tubercle bacilli the results were quite different. Within a

few days after feeding large quantities of tubercle bacilli, some bacilli were found in

the glands of the omentum and liver. When only small quantities were fed, how-

ever, the tubercle bacilli could not be found in the glands. Apparently the bacilli

passed through the walls of the alimentary tract very rapidly. In certain stages of

the process, especially in the cecum and vermiform appendix, sections were made of

this material and examined microscopically. Notes are also given on .the permea-

bility of the intestines for hemolytic serum, casein, albumen from hens' eggs, and

various antitoxins.

Bacillus necrophorus and its economic importance, J. B. Mohler and G. B.

Morse ( U. S. Dept. Agr., Bur. Anim. Indus. Circ. 91, pp. 76-116).—This is reprinted

from the annual report of the Bureau for 1904 (E. S. B., 17, p. 702).

Report of the chief inspector of stock, R. E. Weir {Jour. Dept. Agr. West.

Aust., 12 (1905), No. 6, pp. 527-531).—An account is given of the present gov-

ernment veterinary staff of Western Australia. Brief mention is also made of the

prevalence of pleuro-pneumonia, tuberculosis, hog cholera, and Texas fever among
animals as well as poisonous plants. The author discusses the present status ol

horse, cattle, and sheep raising and gives brief notes on the condition of pastures,

abattoirs, and the registration of brands.

Books, memoirs, and articles on tuberculosis, Bouchez (Rev. Tuberculose, 2.

ser., 3 (1906), No. 1, pp. 98-120).—A classified bibliography is presented of litera-

ture relating to tuberculosis in man and animals. The books and articles referred to

are grouped under natural classes according to the organs affected by tuberculosis

and into general groups—hygiene, pathology, therapeutics, experimental veterinary

medicine, etc.

Cattle tuberculosis, H. Sessions
(
New York: W. R. Jenkins, 1906, 2. ed., pp. 777-4-

120).—This edition has been practically rewritten and brought up to date by the

addition of much new material, particularly with reference to the recent discoveries

relating to tuberculosis in cattle. The subject-matter in the volume includes an

introduction and chapters on human tuberculosis as related to bovine tuberculosis,

cause of the disease, symptoms and diagnosis, tuberculin test, milk inspection, meat

inspection, disposal of tuberculous carcasses, and insurance of cattle intended for

slaughter.

Danger of infection with, tuberculosis by different kinds of exposure,

E. C. Schroeder and W. E. Cotton (U. S. Dept. Agr., Bur. Anim. Indus. Circ. 83,

pp. 44-65).—This is reprinted from the annual report of the Bureau for 1904 (E. S. R.,

17, p.
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Danger from ingestion of tubercle bacilli killed by heat, A. Calm kite

and M. Bketon
I
Presse Wed.

\
Paris], 1906, No. 15, p. 115),—Young guinea pigs were

fed a single dose of 1 to 2 eg. of tubercle bacilli of bovine origin freshly dried and

niixt d with potato or carrots.

In all cases the guinea pigs died of generalized tuberculosis after about 92 days.

Further experiments were then made with bacilli which ha<l been heated to a tem-

perature of 100° 0. for a period of 5 minutes. In guinea pigs which were fed such

material In doses of 1 to 2 eg. infection took place promptlyand death occurred

within 37 to 48 days. Bypertrophy of the renal capsules was observed and other

lesions resembling those which occur in animal- inoculated with repeated large

doses of tuberculin. It appears, therefore, thai tubercle bacilli killed hy heat are

not inert bodies for susceptible animals.

The infectiousness of milk and meat from tuberculous animals, II. Pkki-

CAun {Prog. V£t., n. ser.
}

?6 | 1906), No. ',, j>/>. IS5-1S7).—Attention is called to the

fact that while bovine bacilli are doubtless very virulent for man they are seldom

found in the meat of tuberculous animals. Asa rule, therefore, such meat can he

used without harm. Milk from tuberculous cows, however, must be considered as

dangerous and should he sterilized in some manner before 1>( ing used.

The frequency of tuberculosis in the dairies of Paris, II. Mabtel {Rev. Soc.

Sci. Ih/'j. Aliment, 2 ( 1905), No. 6, pp. 559-563).— Attention has already been called

by the health authorities of Paris to the prevalence of tuberculosis among herds

which furnish milk for the city. A tuberculin test carried out on 628 cows gave a

reaction in 215, or 34.2 per cent, of the animals. < >n account of this large percentage

it is urged that the measures prescribed by the health authorities of Paris be carried

out strictly and that further precautions be taken to avoid the subsequent contami-

nation of stables by the introduction of tuberculous animals or otherwise.

The lymphocyte and tubercle bacillus, J. Bartel and W. Xiam ann {Cenibl.

Bakt. [etc.], 1. AbL, Orig., 40 {1900), No. ',, pp. 518-587).—It has usually been

assumed that the lymphatic organs and glands must exercise more or less influence

upon tubercle bacillus for the reason that this bacillus is carried to so large an extent

throughout the organism in the lymphatic system and affects in so large a per cent

of cases the lymphatic glands.

Notwithstanding the apparent logical basis for such an assumption the demonstra-

tion of any direct influence of the leucocytes upon the tubercle bacillus has proved a

difficult matter and in the case of mosl investigations only negative results have been

obtained. In the author's experiments this matter was tested in vitro by placing

material from the lymphatic glands in cultures of tubercle bacilli. Such material

after varying lengths of time was used for further inoculation of experimental animals.

When the substance of mesenteric glands was used hi such tests it was found that

animals inoculated with tin- mixture did not become infected with tuberculosis and

showed no infiltration at the point of inoculation or changes in the corresponding

lymphatic glands. The substance of the spleen and the lymphatic glands appeals,

therefore, to exercise an important influence in combining the toxins of tubercle

bacillus in essentially the same manner described hy Brieger, Kitasato, ami others.

Tubercle bacilli kept in contact with such material for 22 days were not capable of

producing any reaction at the [joint of inoculation.

Tuberculosis of the spleen in guinea pigs, ('. A.CHABD and P. Em ilk-Weil
{Arch. Mid. Expt. el Anat. Path. [Paris], IS {1906), A'-. /, pp. 71-84).—A number of

types of splenic lesions were observed in tuberculosis in the guinea pig. The ordi-

nary splenic tuberculosis shows small granulations in the slightly congested paren-

chyma. In another type the tubercles fuse, causing a filtration of the organ. Hem-
orrhagic tuberculosis is also observed in some case-. In this type of the disease the

spleen is much enlarged, weighing from "> to 35 gm.
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Experience with von Behring's method of protective vaccination of cattle

against tuberculosis, Schricker ( Wbhnschr. TierheUk. a. Viehzucht, 50 (1906), Xo.

7, pp. 121-128).—Von Behring's method of vaccination against tuberculosis has been

in practical use for 3 years and the results obtained, therefore, give a good foundation

for judging its effectiveness.

The author vaccinated 76 animals by this method without any bad effects, and on

evidence of live tubercle bacilli were found in any of the animals which were subse-

quently killed and examined. It is concluded, therefore, that a protective vaccina-

tion of calves under 4 months of age is capable of greatly increasing the resisting

power toward tuberculosis and in some cases checks slightly the development of an

infection already existing at the time of vaccination.

The prevention of tuberculosis in cattle, J. Wilson (Dept. Ayr. and Tech.

lnstr. Ireland Jour., 6 (1908), No. ..', pp. 300-304).—Tuberculosis in cattle according to

the author is chiefly spread by means of the air and food. Notes are given on these

different methods of infection and on the prevalence of tuberculosis in England. It

is estimated that from 5 to 10 per cent of the yearlings in England are infected, 10 to

20 per cent of 2-year olds, and 40 to 60 per cent of adult cows. Attention is called

to the danger from mammary tuberculosis in cows and to the use of tuberculin and

other methods in the detection and eradication of the disease.

Anthrax, D. Lax (Rev. Facult. Nac. Agron. y Yd., 2. ser., 1 (1905), No. 6, pp.

173-176).—Veterinarians in various parts of South America are frequently called

upon to deal with outbreaks of anthrax. The author presents a brief account of the

course of the disease and of the usual methods of vaccination to immunize animals

against it.

Immunization of the guinea pig and rabbit against anthrax, F. Marino
(Compt. Bend. Soc. Biol. [Paris], 60 (1906), No. 6, pp. 306-308).—In the author's

experiments it was found possible to vaccinate guinea pigs against anthrax by means

of subcutaneous injections of the first vaccine. . It was very difficult to produce

immunity, however, by intraperitoneal injections.

Guinea pigs which withstood repeated subcutaneous injections of a mixture of

anthrax and preventive serum from a rabbit or guinea pig frequently failed to resist

the minimum mortal dose of the first vaccine. The normal serum of rabbits mixed
with virulent anthrax and injected hypodermically into guinea pigs protects them
against the disease.

The pathological anatomy of glanders, Schutz (Ztschr. Yeterindrk., 18 (1906),

X<>. 2, />/>. 49-62).—This statement was originally prepared in 1882, for the guidance

of army veterinarians in determining cases of glanders and for use in diagnosing the

disease from pathological material sent to the veterinary school in Berlin. The
article in its present form has been recently revised and brought up to date.

Observations on normal and rinderpest blood, F. S. H. Baldrey (Jour. Trop.

Vet. Sci., 1 (1906), Xo. 1, pp. 47-69).—In a study of the normal blood it is found that

the average number of red blood corpuscles was 7,298,484 per cu. mm. The number
varied, however, from 5,600,000 to 9,100,000 and the number of leucocytes varied

from 8,000 to 18,000.

In arriving at these averages a large number of counts were made. An examina-
tion was also made of the blood of animals which had been bled for the production

of a protective rinderpest serum. In these animals it was found that the average

number of red blood corpuscles was 3,713,000 per cu. mm. In animals actually suf-

fering from rinderpest the number of leucocytes increases rapidly, rising to 32,000 by
the fourth day. The relative proportion of the various elements in the blood is dis-

cussed for other diseases as compared with rinderpest.

Redwater in cattle, A. E. Mettam (Dept. Ayr. and Tech. Instr. Ireland Jour.,

6 (1906), No. 2, pp. 248-260, pis. 3).—This disease, under various names, occurs in

North and South America, Africa, Australia, various parts of Asia, and Europe, The
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blood parasite which causes the disease is described and notes are given on the

symptoms of redwater or Texas fever. A Bummary accounl i^ also given <>i some of

the experimental work done in this country on this disease.

Cattle tick investigation, A. Mayer (Proc. /.". i

x
c. and Stockbreed. Assoc,

/!">.-,, pp. 103-110).—Attention is called to the great economic importance of the

cattle tick.

This pest not only stunts the development of cattle so that they tail to reach their

normal size, bul also reduces the market price <>t rattle raised below the quarantine

line. On account of the fact that there are large tick-free areas below the quaran-

tine line cattle raised en such areas must he inoculate. I or gradually Infested with

ticks in early life, others ise they are as susceptible to Texas fever as northern cattle.

Considerable reliance i< placed in the use of good dip- for destroying ticks, hut

attention is called to the desirability of systematic- week in exterminating the tick.

The etiology of pneumonia, Rips Berlin. Tierarztl. Wchnschr., 1906, No. 8, i>i>.

J.'!', ISO).— Excellent opportunity was had for the study of this disease in hoi

It appeared as an infectious disease without special localization in the lungs, and at

the outbreak of the symptoms considerable catarrh was noted in the upper part of

the respiratory passages, hut this was much less pronounced than the catarrhal con-

dition of the duodenum. The temperature rose on the second day to 40.5 *'.,

but fell to normal again within 8 days.

The persistence of tetanus spores in the animal organism in a latent form,
(.. Tarozzi (Centbl. Bakt. [efc.], 1. Abt., Orig., ',<>

i 1906 . Nos. 3, pp. 306-311; ./, pp.

451-458).—Guinea pigs and rabbits were used in the experiments reported in this

paper, being inoculated with virulent tetanus cultures which had been kept under
aerobic conditions. Only 11 animals were used in the experiments for the purpose

of determining whether and how long tetanus spores remain in a latent condition in

inoculated animals.

It was found possible to demonstrate the spores in all cases in the liver, usually in

the spleen, hut, as a ride, not in the kidneys. The author considers that these

experiments demonstrate that the tetanus spores pa— into the general blood circula-

tion from the point of inoculation and become located in various vital organs where

they may persist in a virulent Condition for a long period. When removed from

such organs they are capable of producing very toxic culture-.

Infectious diarrhea of calves and liver disease of chickens, X. S. Mayo
(Estac. Cent. Agron. Cuba Circ. ;.\ />/>. f).

— Brief notes are given on the distribution

of infectious diarrhea in calves together with notes on the rate of mortality and anti-

septic treatment to he adopted in preventing the disease. For this purpose the author

recommends creolin. A disease of fowls known as little liver is described. The dis-

ease is, however, not characterized by lesions in the liver, hut by symptoms which

closely resemble those of roup. In treating the disease the author recommends the

use of potassium permanganate in water at the rate of 1 part to (it).

Diseases of the stomachs in ruminants, J. L. Webu i
\<it<tl Agr. .four, and Mm.

Bee , 9 (1906), No. /, pp. 1-7 ).—< attle are susceptible to various digestive troubles on

account of their tendency to eat various indigestible or otherwise harmful suh-tanees.

In this way hair halls are formed in the stomach and actual lesion- may he produced

as the result of eating bones or other materials with sharp points. An account is

given of impaction of the omasum, gastritis, and parasitic irritation of the fourth

stomach. In removing these parasitic worms the author recommends the use of a

mixture of 2 <>/.. areca nut ami 30 grains of arsenic made into L0 doses and given daily

for a period of 6 days in hran.

Enzyms in cornstalks and their relation to cornstalk disease, T. M. Price

( U. S. Dcpt. A(jr. y Bur. Anim. Indus. Circ. 84, pp. 66-76).—This is reprinted from the

annual report of the Bureau for 1904 (E. 8. K., 17, p. 702).

33747—No. 11—0(3 7
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Observations on Bilharziosis among- animals in India, R. E. Montgomery

{Jour. Trop. Vet. Sri., 1 {1906), No. 1, pp. 15-46, pis. 2).—The characters of the genus

Bilharzia or Schistosomum are mentioned in some detail. The form which occurs

commonly in cattle is Schistosomum bods.

Particular attention is given in this article to bilharziosis in the horse. The author

had opportunity to make a number of post-mortem examinations on affected horses

in the plains and hill regions. In addition to the blood parasite which is described

as new under the name S. indicum, various tapeworms, flukes, and roundworms were

found as well as bots. Many of the cases under observation were complicated with

surra. The abdominal cavity was found to be in a state of general congestion, as

well as the liver and pancreas. The intestinal tract is also the seat of various patho-

logical lesions. The blood parasite may best be obtained from the portal vein of the

liver.

A brief bibliography relating to blood parasites in the horse and ass is appended

to the article.

Prevention of sheep pox, D. D. Garcia (Gac. Med. Zool., SO (1906), No. 4, pp>

51-54).—On account of the wide distribution of this disease the importance of prac-

tical methods for its control is quite evident. The author calls attention to the use

of a preventive and curative serum against sheep pox.

Dipping- as a means of preventing ovine diseases, F. A. Yerxey (Natal Agr.

Jour, and Mm. Bee, 9 (1906), No. 1, pp. 11, 12).—Since Amblyomma hebrseum is the

species of tick which is concerned in carrying heartwater, it is recommended that

sheep be dipped for the destruction of this tick in order to control the disease.

Sheep botfly, E. Thierry (Jour. Agr. Prat, n. ser., 10 (1905), No. 37, pp. 344, 345,

fig. 1)

.

—The appearance and distribution of this insect are briefly outlined. No
curative nor preventive remedies are known which are practical and effective. The

palliative measures usually recommended are briefly discussed.

Some common parasites of sheep (Dept. Agr. and Tech. Instr. Ireland Jour., 6

(1906), No. 2, pp. 295-299, pis. 2).—A discussion is presented of scab mite, sheep

ticks, nostril fly, sheep maggots, and biting lice, remedies being recommended for

the control of each one of these troubles.

The life history of the twisted wireworms (Haemonchus contortus) of

sheep and other ruminants, B. H. Ransom ( U. S. Dept. Agr., Bur. Anim. Indus.

Circ. 93, pp. 7, figs. 2).—The common stomach worm of sheep is described in its

various stages and particular attention is given to a summary of its life history.

It appears that the sheathed embryos of this parasite on grass in infested pastures

are capable of great resistance toward cold and desiccation. It is evident, therefore,

that the parasite is not destroyed in pastures by the cold weather of winter. The

life history of this worm is comparatively simple. The eggs in the feces of infested

animals hatch and the young crawl up the stems of grass where they become covered

with the sheath and are later taken into the stomach of sheep in grazing. Feeding

experiments were carried out which showed that the worm is in a condition to

develop in the stomach of sheep when eaten along with grass.

The best method of cleaning up infested pastures consists in burning the grass.

It is quite uncertain how long a time must be allowed for the starvation of the

embryos and vermifuges can not be depended upon to expel the worms entirely

from infested sheep. Experiments are in progress to test the method of raising

lambs free from infection.

Swine plague, Schmidt (Berlin. Tierarztl. Wchnschr., 1905, No. 51, pp. 865-869).—

This is a controversial article in which attention is called to the more or less incom-

patible claims made by various investigators and to the recent discoveries made by
the Bureau of Animal Industry in regard to a form of hog cholera caused by a filter-

able virus. An editorial note is appended to the article in which it is stated that
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the subject of swine diseases wasnol discussed so thoroughly at the recent interna-

tional veterinary congress as the diseases of other animals.

The immunization against swine plague by means of bacterial extracts,

J. Citron {Ztschr. Hyg. u. Tnfectionskrank., 52 i t906), No. 9, pp. 988-262).— During a

Long scries of experiments it was clearlj sho^ d thai it is possible by means of a Berum

obtained from actively immunized rabbits to protect other rabbits, guinea pigs, and

white mice againsl doses of bacteria many times the fatal Bize. The serum of normal

rabbits in Bmaller quantities did nol increase the resisting power of animal- into

which it was inoculated. The author believes, therefore, that the existence of

specific complements in the 1>1 1 is shown beyond question.

Through what agency is the Trypanosoma evansi carried over from one

surra season to another? A. LiNGARD [Jour. 'J'i"/>. Vet. ScL, 1 [1906), No. I. />/>.

92-112).—Surra is usually fatal in horses, asses, mules, camels, goats, Bheep, rats,

dogs, and buffaloes. En cattle, however, both in the plains and hill breed, the dis-

ease when uncomplicated frequently terminates in recovery.

Cattle may carry the blood parasite for long periods, at Leasl exceeding a year,

and are, therefore, the only domestic animal.- found by the anther to be capable of

resisting spontaneous inoculation with trypanosomiasis. It is important, there!,, re.

to determine whether cattle affected with this chronic form of the disease are agents

in its transmission. A-a result of the author's investigations it was found that the

blood of cattle affected with the chronic form of the disease, when inoculated into

susceptible horses, causes fatal cases of trypanosomiasis, and from Buch cases the

rapid dissemination of the disease may occur.

Camels may also carry the disease for from It to 1- month- and their hi 1 i- like-

wise pathogenic for horses. It isalso found that dogs and cats are susceptible to the

disease carried by camels. It is probable, although not definitely demonstrated,

that various other wild carnivorous animals may be the agents in carrying the disease.

The most rational system of controlling the disease, in the author's opinion, consists

in the destruction of all affected horses in which the disease occurs in a virulent form.

Tibarsa surra, II. T. Pease {Jour. Trop. Vet. Sci., / {1906), No. I, pp. 70-91).—

Camels have long been known to be Busceptible to surra and considerable attention

has been given to a study of this disease, with particular reference to it- relation to

other similar blood diseases. As a resull of the author's investigations it is concluded

that the form of surra which occurs in camels is due to Trypanowma evansi, the same

species which occurs in horses. The disease is often found affecting camels, hi I

and mules in the same locality and is apparently due to the same cause.

A specific serum for Trypanosoma brucei and its effect upon T. ganibiense,

F. K. Klbine and B. Mollers {Ztschr. Hyg. ". Tnfectionskrank., 52 {1906), No. 9, pp.

?29-2S7).—A serum was obtained from asses infected with '/'. /-/•",-, /, which protected

mice against fatal doses of this organism. It was observed, however, that the serum

did not protect the animal from which it was obtained. Actively immunized trypa-

nosomes inoculated into normal animals soon lost their immunizing property, so that

a specific serum was found to he more active in tin- case of such animals. The Berum

showed considerable difference in its effect upon '/'. brucei and T. gambiense.

The action of brilliant green on the trypanosomes of nagana, II. Wbndbl-

sTADTandT. Fellmeb [Ztochr. Hyg. u. Infectwnskrank., 52
I 1906), No. 9, pp. 963-281,

i>L l).—Brilliant green was administered Bubcutaneously in doses of 1 vc in solution

in the proportion of 1 r200.

It was found that when experimental animals were thus treated the trypanosomes

in the blood were soon affected to such an extent that they would not cause infec-

tion when inoculated into another animal. In the course of time brilliant green

causes the entire disappearance of trypanosomes in the blood of rat-, monkeys, and

other experimental animals. The addition of small quantities of arsenic increases



1118 EXPERIMENT STATION RECORD.

this action. In the process of disintegration of trypanosomes in the blood under the

influence of brilliant green a number of peculiar developmental forms were observed.

Piroplasmoses, L. Paxisset (Rev. Gen. Med. Vet, 7 {1906), No. 75, pp. 113-127,

fig. 1)

.

—The distribution of these diseases throughout the world is briefly outlined,

and descriptive notes are given on piroplasmoses in sheep, horses, and dogs, with an

account of the symptoms and lesions in each case, etiology of the various forms of

the disease, the agency of ticks in transmitting the disease, and immunization by

means of vaccine and serum.

Piroplasmosis complicated with horse sickness, Theiler (Rev. Gen. MM.
Vet., 7 (1906), No. 76, pp. 178-181).—Brief notes are given on the occurrence of piro-

plasmosis among horses after inoculation with the virus of horse sickness. The

development of piroplasmosis was due to the use of infected blood.

The treatment of nail pricks of the horse's foot, E. L. Moore (South Dakota

Sta. Bui. 95, pp. 17-22).—Attention is called to the fact that even slight injuries to

the foot may develop serious complications on account of the fact that the foot is

constantly in contact with the dirt which may carry bacteria.

In treating cases of nail pricks, followed by the formation of pus, the author

obtained excellent results by cleansing the hoof with soap and water, paring away

the horn of the hoof from around the affected part, then washing the part in a solu-

tion of corrosive sublimate, after which a piece of absorbent cotton is placed on the

hoof and the whole firmly bandaged and covered with a thick coating of tar. A
little cotton is allowed to extend above the tar bandage, and the corrosive sublimate

solution may be applied daily without removing the bandage. This bandage should

be left in place for from 7 to 10 days without being disturbed. Detailed clinical

notes are given on a number of cases.

Poisoning of horses by Ornithogalum thyrsoides, D. Hutcheon (Agr. Jour.

Cape Good Hope, 28 (1906), Xo. 2, pp. 165-172, pi. 1).—A report was previously

made on the death of horses from eating this plant and experiments were made in

feeding dried plants which proved to be exceedingly poisonous. Further experi-

ments were carried out in feeding the fresh green plant, and these experiments

furnished the basis for the present article. It was found that two pounds of the fresh

plant were sufficient to cause death in ponies within 2 days. The symptoms of poi-

soning are briefly discussed and notes are given on the distribution of the plant.

Examination of the Western Australian poison plants, E. A. Mann (Jour.

Dept. Agr. West. Aust., 12 (1905), No. 6, pp. 550-561, pis. 5).—Chemical analyses were

made of various poisonous plants, including Gaslrolobium calycinum and other species

of this genus, as well as species of Oxylobium, particular attention being given to the

first-named species. An alkaloid known as cygnin was isolated and was used in phy-

siological tests with guinea pigs. It was found that this alkaloid was fatal for ordi-

nary guinea pigs in hypodermic doses of T\ to ^\ of a grain.

The rabies corpuscles of Negri, J. Schiffmaxn (Ztsehr. Hyg. u. InfectionskranJ:.,

52 (1906), No. 2, pp. 199-228).—As the result of an extensive study of these bodies the

author found that at times they may not be present in the medulla or spinal cord.

They are subject to considerable variation with regard to their structure, distribu-

tion, and occurrence in the hippocampus and cerebellum, but this variation is inde-

pendent of the incubation period and number of inoculations which have been made
with the virus. After repeated passages of the virus Negri's corpuscles may be
entirely absent in the hippocampus and cerebellum.

The tapeworms of American chickens and turkeys, B. H. Ransom ( U. S.

Dept. Agr., Bur. Anim. Indus. Circ. 85, pp. 268-285, figs. 31).—This is reprinted from
the annual report of the Bureau for 1904 (E. S. R., 17, p. 704).
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Irrigation investigations (Kansas Sta. Rpt. 1905, pp. 26-41).—This gives the

results of investigations of irrigation al Fori Hays and Garden City, Kansas, carried

on in < peration between the Kansas Station and this Office, in account of this

work was also given in Bulletin 158 of this Office E. B. I:.. 17. p. 705).

Report of the reconnaissance of the Vaal River, 1'. A. Hi i;i i:v
| Pretoria:

Transvaal Trrig. and Water Supply Dept., 1905, pp. XV 76, pis. ?6)s—This report

cmi n a in< " preliminary descriptions and approximate estimates of the mosl favorable

irrigation schemes practical)].'" from Vaal River in South Africa, a stream with an
annual discharge of about 2,500,000 acre-ft, <>f which about 65 percent passes during
March floods.

Six projects are included, the two mosl urgently recommended irrigating LI,800
acres in the Transvaal and 27,800 acre- in Orange River Colony. The third and
fourth projects would irrigate 60,000 and 20,000 acres, respectively, while the fifth,

which w«»uhl involve an expenditure of about $25,000,000, would irrigate 100,000

acres, an undertaking not to be considered al present. The Bixth project involves

only Cape Colony land and is an expensive storage project not fully worked out as

yet. The estimated costs per acre runs as follows: $77, $63, $76, $96, $50-60, and
$112.

The annual water rate assumed is $5 to $7.50 per acre, and the increment in value

of land $50 to $75 per acre. Maintenance charges are assumed to be about one-fifth

of the water rentals, and the net return on the entire investment is estimated as about

6 per cent, except in the sixth project, where it is but ::.:; per cent. If the total

increase in value of the land is deducted from the cost of the projects the estimated

earnings run L26, 24, 14, 31, and 6 percent, the fifth project not being included.

The duty of water is estimated on the basis of the severest possible system of crop-

pin-- with a 3-year rotation of wheat, tobacco, vetches and rye. potatoes, beets and
roots, vetches and rye, tohacco, and potatoes. It is further supposed that each irri-

gation will be 4 in. in depth and that in all 17 irrigations will he required in :; years,

the time of sowing and rainfall being considered. Allowing for 60 per cent loss,

1.0110,0(10 en. ft. of water must he stored annually for each 5 acres, or about L50 acres

per cubic foot per second for a 9-inonth.s' season, allowing 20 per cent for roads and
wasteland. In order to meet the possible requirement of a 4-in. irrigation of the

whole area in one month, the estimates for canals are on the basis of H><> acres per

cubic foot per second. These estimates are reasonable when compared with the

usual duty of 100 acres per cubic foot per second in Egypt, 100 to 300 in India, 120

and 150 under two California canals, and L50 in Spain and Italy.

In reviewing the subject of water rates the author cites as examples tracts in Cape
Colony where land and water rent for $20 to $22 per acre, while in India the rate is

about one-tenth and in Egypt one-seventh of the irross value of crops produced.

Regarding the Ueclaination-Act projects in the United States he says: " It would
seem that the rates have been pitched very low to attract settlers." The rate assumed
on the Vaal of $5 per acre is believed to be less than one-tenth the value of a crop of

wheat and coin, the least valuable crops likely to be grown. The total cost to the

renter, assuming 6 percent interest on the value of the land, is considered reason-

able, since it falls under $12.50 per acre annually.

A note by the director of irrigation. W. L. Strange, is included, in which it is stated

that $15,000,000 in produce was imported into the Transvaal in 1004, showing a good

market for irrigated products. He points out that the financial failure of irrigation

works has usually been due to slow settlement, and that hence large works should

d>e built by the State, which can afford to wait for returns in the form of general

prosperity, and that the development of irrigation works should not outrun the nor-

mal settlement of the country.
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Agriculture in the valley of the Ahr, H. Dcpays and L. Lebrun (Jour. Agr.

Prat., n. ser., 11 {1906), No. 8, pp. 241-24$, figs. 5).—This article describes briefly

irrigation practice in the valley of the Ahr. The irrigation works are simple. The

ditches are usually made with rectangular cross section in order that they may take

up no more room than is necessary. Water is carried in rectangular flumes made of

galvanized iron supported on I-beams. The water is used on meadows, the charges

for water being 20 marks per hectare per year.

Pumping- machinery at Mildura (Impl. and Mach. Rev., 31 (1906), No. 372,

p. 1406).—At Mildura, Victoria, water is pumped for 8,000 acres of land. The water

is raised at three separate lifts, 20, 25, and 25 ft. Water is pumped at the rate of

26,000 gal. per minute. As a rule there are five irrigations during the year, each

lasting 28 days, and the pumps are run at a cost of $300 per day, or about $42,000

per year. The fuel is wood. The costs are met by a water tax which varies from

30 to 40 shillings per acre for the land covered. The land receives an average depth

of about 22 in. per annum.

A Hawaiian pumping plant for irrigation (Engin. Rec, 53 (1906), No. 10,

p. 350).—A description of a plant utilizing a small mountain stream by means of

impulse wheels and an electric power plant. A method for regulating the speed of

the dynamo, motor, and pump has been adopted so that the efficiency is not impaired

when the supply in the hills is short, Larger impulse wheels are then used, giving

a slower speed to the generator. With an automatic device to keep the field con-

stant the voltage and cycles are diminished in proportion, the motor then falling off

in speed without decreased efficiency.

Canals and ditches, M. Ringelmann (Jour. Agr. Prat., n. ser., 11 (1906), No. 7,

pp. 210-212, figs. 8).—This article summarizes foreign and American measurements

of percolation of water from ditches, and discusses methods of prevention of losses

in canals used for carrying water. It describes methods of preventing seepage losses,

including concrete lining, masonry lining of ditches wTith rectangular cross sections,

and the use of flumes.

The Belle Fourche dam, Belle Fourche project, South Dakota, R. F. Wal-
ter (Engirt. Rec, 53 (1906), No. 9, pp. 307-310, figs. 7).—This dam is one of the largest

earth dams in the United States, being over a mile in length and containing 1,600,000

cu. yds. The details of the wasteway, conduits, and gates are described in detail.

An unusual feature is the proposed concrete-block facing laid over gravel in lieu of

riprap.

The Belle Fourche irrigation works, South Dakota, W. W. Patch (Engin.

News, 55 (1906), No. 8, pp. 210-212, figs. 5).—A brief account of the project, with a

description of the more important structures used.

The drainage of earth roads (Engin. Rec, 53 (1906), No. 18, pp. 564-566).—
This is an abstract of a bulletin on this subject by Prof. Ira 0. Baker, published by
the University of Illinois.

It is recommended that tile drains be laid at the side of the road at a depth of 3

or 4 ft., such a drain on one side of an ordinary country road being held to be suffi-

cient. The drain might be more effective in the middle of the road, but the expense

of putting it in would be so much greater that a drain at the side of the road is pre-

ferred. There is no limit to the steepness of the grades on which tile drains may
be used, but the grade should not be less than 2 in. per 100 ft. It is important that

the tile drains should have a free outlet. The cost of putting in 5-in. tile drains is

given as $200 to $250 per mile.

Side ditches are necessary whether the tile is used or not. These should be broad

rather than deep, with easy slope toward the road in order that vehicles may not be

harmed if they get into these ditches. Water should not be carried long distances in

these side ditches, but outlets should be provided at short intervals. Roads should

be crowned sufficiently to provide for rapid surface drainage into the side ditches.
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Where the roads are in excavation rat eh waters should be provided to keep drainage

water <»ff of the road. For maintaining the Burface of roads in good condition, har-

rowing or dragging with a railroad rail, heavy timber, or split log is recommended.

The mixing- of concrete, E. McCullougb Sci. Amer. Sup., 61 [1906), No. t580,

i>i>. 25816-25818).—The author Btates briefly the advantages of concrete over Btone,

calls at 1
i

-I it it i n to the necessity of thorough mixing, and compares hand mixing with

various types of mechanical mixers. I !«• favors the cube mixer.

Report of the commission on alcohol appointed by the minister of finance

{Jour. Agr. Prat.,n.ser., tl(1906), No. 15, pp. $54, 155) .—This commission, appointed

tt. inquire into proper legislation for controlling the manufacture and sale of alcohol,

recommended in regard to denaturized alcohol that: (1) in order to avoid adulter-

ation the dealers Bhould be required tt. label their goods in a conspicuous manner
" denaturized alcohol, guaranteed 90 degrees;" 2 denaturized alcohol should have

the benefits of reduced rate- of transportation granted to refined petroleum; 3) that

the vessels for denaturized alcohol which are returned empty to the shipper should

be carried free on the state railroads, or pay the rates charged for merchandise of

the fourth or fifth class on private lines;
I

I) bo far as possible the formalities observed

in the distribution, storage, and sale of denaturized alcohol should be simplified.

MISCELLANEOUS.

Sixteenth Annual Report of Arizona Station, 1905 Arizona sin. Rpt. 1905,

pp. 26).—This contains the organization list of the station, a review of the work of

the station during the year by the director, a financial statement for the fiscal year

ended June 30, L905, and departmental reports, some of which are noted elsewhere.

Annual Report of Idaho Station, 1905
I Idaho Sta. Rpt. 1905, pp. 48).—This

includes a financial statement for the fiscal year ended June 30, 1905, a report of the

director on the work and publications of the station during the year, and experi-

mental work and meteorological observations abstracted elsewhere in this issue. i

Eighteenth Annual Report of Indiana Station, 1905
| Indiana Sta. Rpt.

pp. 46).—This consists of the report of the director and heads of departments, a list

of periodicals received by the station library, a subject list of the bulletins of the sta-

tion to date, and a financial statement for the fiscal year ended June 30, 1905. The

report of the director contains a list of the cooperative experiment- in progress July

1, 1905, and the report of the chemist an analysis of a sample of cattle food which

was found to contain 96.73 per cent of sodium chlorid. The report of the horticul-

turist is noted elsewhere.

Eighteenth Annual Report of Kansas Station, 1905 (Kansas Sta. Rpt. i.«>~<.

pp. S5).—This contains a financial statement for the fiscal year ended June 30, 1905,

a report of the council including abstracts of bulletins issued during the year, brief

summaries of the w.»rk of the different departments no1 reported upon in bulletins,

a report on the work of Fort 1 lavs Branch station, a statement concerning i pera-

tive experiments with this I department, a Bubject list of Btation publications issued to

date, and an index to the report and the bulletins issued during the year.

Fourteenth Annual Report of Kentucky Station, 1901 (Kentucky Sto. Rpt.

1901, jtp. AT— 808).—This report, only recently issued, contains a financial state-

ment for the fiscal year ended June 30, L901, brief reports of the director and heads

of departments for that year, miscellaneous chemical analyses and meteorological

observations noted elsewhere, and reprints of Bulletins 91-97 of the station on the

following subjects: Enemies of cucumbers and related plants I E. S. R.. 13, p. 368

experiments with potato seal. E. S. R., L3, p. 360
;
the food of the toad

|
E. B. R..

13, p. 325): -rape- K. B. R.. 13, p. 355); diseases of nursery stock E. S. R.. 13, p.

571); rabbits and their injuries to young trees E. S. R., L3, p. 531 :
wheat

|
E. B. R.,

13, p. 737); commercial fertilizers E. 8. R.. 13, p. 730); the Hessian fly ( K. B. R..
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13, p. 968); dangerous mosquitoes in Kentucky (E. S. R., 13, p. 971); poisonous and

edible mushrooms (E. S. R., 13, p. 920), and commercial fertilizers (E. S. R., 13, p.

935).

Fifteenth Annual Report of Kentucky Station, 1902 (Kentucky Sta. Rpt.

1902, pp. XVl-\-349)

.

—This contains a financial statement for the fiscal year ended

June 30, 1902, a report of the director on the work of the station, including the fer-

tilizer and food-control work, miscellaneous chemical analyses and meteorological

observations noted elsewhere, and reprints of Bulletins 98-104 of the station on the

following subjects: Kentucky forage plants (E. S. R., 14, p. 241); experiments with

oats (E. S. R., 14, p. 242); inspection and analyses of foods (E. S. R., 14, p. 277); a

comparison of feeds for pigs (E. 8. R., 14, p. 283); analyses of commercial fertilizers

(E. S. R., 14, p. 558); Hessian fly experiments (E. S. R., 14, p. 987), and analyses of

commercial fertilizers (E. S. R., 14, p. 953).

Eighteenth, Annual Report of Louisiana Stations, 1905 (Louisiana Sta*.

Rpt. 1905, pp. 32).—This contains reports of the Sugar Station at Audubon Park, New
Orleans, the State Station at Baton Rouge, and the North Louisiana Station at Cal-

houn; statements concerning the work of the State geological survey and the United

States Geological Survey in the State, and a financial statement for the fiscal year

ended June 30, 1905.

Finances, meteorology, index (Maine Sta. Bui. 124, pp. 2.'7-268+ VII) .
—This

bulletin consists of meteorological observations noted elsewhere, a financial state-

ment for the fiscal year ended June 30, 1905, an index to the station reports for 1901-

1905 and to bulletins 112-124, which collectively make up the twenty-first annual

report of the station, and announcements and notes concerning the station.

Eighteenth Annual Report of Michigan Station, 1905 (Michigan Sta. /.'/-/.

1905, pp. 81-539).—This contains a financial statement for the fiscal year ended

June 30, 1905; reports of the director and heads of departments, summarizing briefly

some of the results of experiment station work during the year; meteorological

observations noted elsewhere; and reprints of Bulletins 217-231 and Special Bulle-

tins 24-33 of the station, which have already been noted.

Report of work at McNeill Branch Station, 1904, E. B. Ferris (Mississippi

Sta. Bui. 87, pp. 16).—Brief notes are given on weather conditions during the year

and experiments with fruits, vegetables, and field crops are reported. The experi-

mental work is abstracted elsewhere in this issue.

Eighteenth Annual Report of Vermont Station, 1905 ( Vermont Sta. Rpt.

7905, pp. 245-466).—This includes the organization list of the station, a brief

announcement concerning the station, a financial statement for the fiscal year ended
June 30, 1905, a report of the director, abstracts of Bulletins 109-116 of the station

issued during the year, and numerous articles abstracted elsewhere in this issue.

Abstract of Eighteenth Annual Report, 1905 ( Vermont Sta. Bui. 119, pp.

19-64, fig. 1).—This is a resume of the annual report of the station noted above.

Crop Reporter
( U. S. Dept. Agr., Bur. Statis. Crop Reporter, vol. 7, Nos. 11, pp.

95-102; 12, pp. 103-110).—These numbers contain the usual statistics on the condi-

tion of crops in the United States and foreign countries and special articles on
imported tobacco, exports of butter, imports of agricultural products into the United
Kingdom, damage to the Cuban tobacco crop, the British market for Indian corn,

and other topics.

Experiment Station Work, XXXIV (U. S. Dept. Agr., Farmers 1 Bui. 251, pp.
3%, fig. 1).—This number contains articles on the following subjects: American sugar-

beet seed, stimulants for seeds, profits from spraying potatoes, winter-injured fruit

trees, durum wheat, fertility of eggs, indoor v. outdoor feeding of steers, roughage
for steers, cheap dairy rations, and cotton-seed meal for hogs.



NOTES

Colorado College.— A Bhorl course in horticulture was provided for by th<

board of agriculture at its last meeting, to !"• held al Delta some time during the

coming winter. This was done with the understanding that then- would be at •

fifty students regularly enrolled. < me hundred have already Bigned the enrollment.

Delaware Station.— At a recenl meeting of the board of trustees \. T. Neale was

relieved of duty as director of the station, and was appointed in charge of the

departments of agronomy and animal husbandry. This change went into effect

July 1. A successor to Dr, Neale as director has nol yet been elected.

Georgia Station.- I lnder the provisions of the Adam- Act, the station propot

inaugurate two new departments, i. e., departments of plant breeding and pathology

(R. J. H. De Loach, of Athens, Ga., in charge), and of bacteriology. .'. !'. Mom
of Guelph, Ontario, and I'. \. Flint, of Cement City, Midi., have been made assist-

ants in tin- departments of horticulture ami animal industry, respectively.

Idaho University and Station.—Work is in progress on the uew agricultural build-

i t 1 lt . which is to lie a brick structure 65 by L2J ft. in size and 3 stories high. The

building will afford accommodations for the agricultural work of the university as

well as the experiment station.

The people of Caldwell have donated 320 acres of land for an "auxiliary Btation,"

where experiments may Ik- carried on under irrigation ami dry-land farming.

Illinois University and Station.—The agricultural building at the university i- under-

going an overhauling to secure space made necessary by the unexpected increase in

students and by the demands of the station. The dairy department is now occu-

pying the rooms made vacant by the removal of the household science department

to the woman's building; the stock-judging room is being floored to provide an addi-

tional class room, and laboratories throughout the building are to be doubled in -

A farm mechanics building, 100 ft. square and l' Btories high, i- being erected.

This will enable the entire southeast wing, which ha- been used for the farm

mechanics work, to he fitted up for -oil physics and crop work. When the agri-

cultural building was erected there were hut 19 students in agriculture and 7

instructors and investigators. Now the students have increased to 430, and there are

44 employees in the college and station—all within the -pace of *> years.

Louisiana University and Stations.— E. Rosenthal, from the agricultural college,

Madison, Wis., has been elected dairyman of the -tat ion at Calhoun. J. G. Lee, jr.,

of the class <»f 1906 of the university, ha- been placed in charge of feeding experi-

ments at the station at Calhoun. II. R. Fulton has been elected to the position of

plant pathologist at the station at Baton Rouge. Mr. Pulton is a graduate of the

University of Mississippi, took his master's degree at Columbia, Mo., ami has been

taking work at Harvard the pasl year. II.. I. Milk, of Watertown, N. J., has been

elected bacteriologist of the Btations, and will devote his time to the investigation of

animal diseases.

The legislature passed a hill giving 150,000 for a new chemical laboratory for the

university. The foundation is now being laid for a building to he devoted to experi-

mental engineering.

Missouri Station.— Leonard rlaseman, recently connected with the Florida Univer-

sity and station, ha- been appointed assistant in entomology. C. R. Crosby,

assistant in entomology, has gone to the New York Cornell Station.

1123
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Cornell University and Station.—T. L. Lyon, of the Nebraska University and Sta-

tion, has been appointed agronomist in the station. W. A. Stocking, jr., for several

years past connected with the Connecticut College and Storrs Station, has been

elected assistant professor of dairy bacteriology in the college of agriculture.

The next winter dairy course at the university will open Thursday, December 6,

and close Wednesday, February 27, 1907. This is about four weeks earlier than the

course has been started heretofore. The change is made possible by the new dairy

building and increased number of instructors for next year, which will permit both

the long and short courses to be in progress at the same time. Nine-tenths of last

year's class expressed themselves in favor of the earlier date.

Oklahoma College and Station.—At a recent meeting of the board of regents, A. T.

Kruse, of Geary, Okla., appointed to succeed H. G. Beard, resigned, was elected

treasurer of the board. E. H. Riley was relieved of station work to give all of his

time to the school of agriculture and domestic economy. Roy C. Potts, a graduate

of the Michigan Agricultural College, was appointed assistant in dairying in the col-

lege and station, vice C. H. Tourgee.

Texas College and Station.—John A. Craig resigned his position as dean and direc-

tor July 1, and will give his attention to stock raising.

Vermont University and Station.—N. J. Giddings, a graduate in the agricultural

department of the class of 1906, has been elected assistant botanist in the station to

succeed W.-J. Morse, who, as previously noted, resigned to accept a position at the

Maine Station. H. A. Edson, a graduate of the chemical department of the class of

1906, assumes some of Professor Morse's college duties, and incidentally does some

work for the station along botanical lines.

Virginia Station.—A large experimental orchard of dwarf apple trees on Doucin

stocks was planted the past spring to determine the value of dwarf trees for commer-
cial work. This orchard contains representatives of all the leading commercial vari-

eties. This is the first orchard of its kind in the South, and the outcome is awaited

with interest. The value of dwarf trees in relation to the horticultural operations of

pruning, spraying, and harvesting is obvious, but questions of yield and hardiness in

this climate are unsettled.

Extensive cooperative investigations relative to tobacco have been arranged for

between the Bureau of Soils of this Department and the station. B. G. Anderson

and W. L. Owen, graduates of the college of agriculture, have been appointed as the

station's representatives to take charge of the cooperative work in the dark-tobacco

belt at West Appomattox and in the light-tobacco belt at Chatham.
U. S. Department of Agriculture.—Dr. C. F. Langworthy, who has long been asso-

ciated with the nutrition investigations assigned to this Office, formerly directed by
Prof. W. O. Atwater, has been given general charge of this work, under the super-

vision of the director of the Office.

Dr. Ulysses G. Houck has been selected to have immediate charge of the new meat
inspection work in the Bureau of Animal Industry. Dr. Houck was formerly a

traveling inspector in the field. He will hereafter be located in Washington.

Dr. R. P. Stecldom, chief of the Inspection Division of the Bureau of Animal
Industry, will have immediate charge of the work on tick eradication provided for

in the new appropriation act, and of the field work on the eradication of scabies in

sheep and cattle.

Dr. Charles A. Browne, jr., recently chemist at the Louisiana Sugar Station at New
Orleans, has been appointed chief of the sugar laboratory in the Bureau of Chemistry,

this Department. He entered upon his duties early in July.

A. J. Pieters, in charge of the seed and plant introduction in the Bureau of Plant

Industry of this Department, has announced his intention of resigning from the
Department service in the early fall to engage in private business.
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Cooperative Experiment Association of the Great Plains Area.—The first annual meet-

ing of the Cooperative Experiment Association of the Great Plains Area was held

at Lincoln, Nebraska, June 21-22, 1906. This association consists of those members
of experiment stations who are interested in field-crop work in the States of North

Dakota, South I Dakota, Nebraska, Oklahoma, and the north of Texas, togel her with

representatives of the Bureau of Plant Industry of this Department who are inter-

ested in experiments in crop rotation and tillage in that region. The association

was organized at the time of the annual convention of the Association of American
Agricultural Colleges and Experiment station- at Washington in 1905, with B. T.

Galloway as president and E. C. Chilcott as secretary.

This first annual meeting at Lincoln was a very successful one, both in point of

attendance and the interest and enthusiasm manifested. Eleven members of the

Department of Agriculture were present and about fifteen experiment workers.

The following were among the papers read: Effect of Crop Rotation on Soil Fertility,

J. H. Shepperd, North Dakota; Comparative Value of Corn and Summer Fallow in

Alternation of Wheat. John S. Cole, South Dakota: Drought Resistance of Sorghum
Crops, A. II. Leidigh, Bureau of Plant Industry, Amarillo, Texas; Seed Selection

Essential in Crop Production under Semiarid Condition-. W. II. 01in, Colorado;

Proposed Physical Investigations in connection with the Cooperative Cultivation

Experiments, L J. Briggs, Bureau of Plant Industry; Crop Production in Western

Kansas, < >. H. Elling, Fort Hays. Kansas. These papers and many other subjects

of similar nature were informally discussed.

The visiting members were given an opportunity of seeing the work of the Ne-

braska Station, and a luncheon was tendered them by the Lincoln Commercial Club.

Director 1". A. Burnett was elected president for the ensuing year, and E. C. Chilcott

reelected secretary. Manhattan, Kansas, was chosen as the place of holding the

next summer meeting.

Society for Horticultural Science.— At the Cornell meeting of the society, June 27

and 28, W. T. Macoun spoke on The Relation of Winter Apples to Hardiness of the

Tree. To withstand a test winter at Ottawa, a tree or shrub must ripen its wood
early. Winterkilling is liable to he more severe after a season when the growth has

been strong than when it has been short. The more moderate the climate where a

variety originates, the less resistant is it to winterkilling. The hardiest varieti. -

apples are those that have originated in Russia and are summer or autumn varieties.

This is because they ripen their wood most thoroughly, whereas winter varieties

continue growth later in the season. The basis for the production of the desired

winter apple for the North should he a variety which has withst 1 test winters in

a similar climate and is also the latest keeper of -wr\\ varieties.

William Stuart presented a general discussion of the use of anesthetics in the forc-

ing of plants, and summarized his own experiments with rhubarb. See E. S. P..

17, p. 250.)

In a paper on Pollination Methods, S. W. Fletcher presented a symposium of his

own experience and that of a considerable number of other plant breeders. The

ideal time to emasculate blossoms is as late as possible before the anthers dehisce,

but may he done when the hud- are still quite small, if complete accuracy is not

essential, and when working <>n blossoms that do not mature stamens and pistils-

simultaneously, the blossoms need not be emasculated. In crossing, select mature

trees of moderate growth ami perfectly sound. On such trees select Puds home high

up on the outside of the tree on well-nourished branches on the side of the tree oppo-

site from the direction of severe prevailing winds. As to the instrument- for emas-

culating, m the majority of cases a small scalpel i- n> he preferred, especially lor the

stone and pome fruits. As n. the location of the cut. the majority opinion is that it

should he madeat the insertion of the stamens above the nectary, though theauthor
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himself prefers to make it as high up as possible. The safest time to pollinate is near

the beginning of the receptive condition of the pistils or perhaps twenty-four hours

before. A receptive stigma usually glistens when it catches the sunlight and in most

fruits it is beginning to be slightly brownish. Brush pollinating is often most prac-

ticable when many blossoms must be pollinated in a short time. For our common
trees, however, some workers use the thumb or forefinger. As to the percentage of

successes, seven poilinators of experience placed their averages variously at from 50

per cent down.

Some phases of pollination were presented by N. O. Booth. The period during

which fresh pollen is available for study may be lengthened by forcing twigs in the

laboratory. If pollen is taken from the orchard at the normal blooming season it is

advisable to take twigs with still unopened buds and let them open indoors. This

assures freedom from foreign pollen. Very few apple varieties have the pollen all

good and none so far all bad, most varieties showing different proportions of mixed

forms. Pollen from the same tree may differ with the condition of the tree. Tomp-
kins King and Esopus Spitzenburg among others have notably weak pollen and are

successfully raised only in neighborhoods where conditions are favorable for pollen

production. Varieties with particularly strong pollen, as Jonathan and Ralls, are

of wide adaptation and are often liable to overbear, the fruits being consequently

undersize.

F. VY. Card presented a symposium of experience as to the advantage of double-

working apples on vigorous stocks. The value of top-working to increase hardiness

< it stock in a trying climate is unquestioned. It markedly reduces injury from certain

diseases. Northern Spy, especially, promises to reduce injury from the woolly aphis

in the South. Weak-growing varieties are benefited by the practice. Early bear-

ing can be promoted by top-working on a weak stock, although at the expense of

productiveness and doubtless of longevity. But for ordinary varieties in favorable

regions the advantages of top-working are outweighed by the disadvantages.

Earle J. Owen discussed The Importance of Selection in Plant Breeding, citing

several striking examples of its application.

L. C. Corbett raised the query, What is to be the Future Application of the Term
Horticulture? To the already recognized subdivisions of horticultural interests in

America, namely, olericulture, pomology, floriculture, and landscape gardening, the

author would add plant breeding and plant propagation. Under the latter head is

comprised nursery work and the increasing of annual plants from seed or from her-

baceous cuttings.

H. J. Eustace gave an account of investigations on apple decays in commercial cold

storage. Several varieties of apples were inoculated with black rot, brown rot, bit-

ter rot, soft rot or blue rot, and a species of Alternana, and at once put in cold storage

at a constant temperature of 30 to 32° F. At the end of two months none of these

diseases had developed except the soft or blue rot. Later, when the inoculated fruit

was taken out of storage, the other diseases also developed, showing that the low
temperature of the cold storage simply retarded the fungi in their development but

did not destroy them. Jn another experiment, where the temperature ranged from
37 to 56°, decays developed slowly, except the soft rot; but when the temperature

ranged from 54 to 65.5° all decays developed and in most cases very rapidly.

Peaches similarly inoculated and field in cold storage two weeks developed decays
in about one-half of the specimens.

Prof. W. R. Lazenby read a paper on the use of colored cloth in shading plants.

Cabbage, tomato, lettuce, and geranium plants, as well as seeds of corn, peas, beans,

and radishes were grown under ordinary white cheese cloth shade, as well as cheese
cloth colored black, red. blue, and yellow. Corn and bean seeds came up most
readily under the black cloth, but the plants under both black and red cloth soon
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began to show weakness an«l decline in rate of growth. The early shading of rhu-

barb with black cloth gave excellent results in lengthening the petiole and dimin-
ishing the size of the leaf blade. On the whole, the observations indicate "that
black bunting may be profitably used as a Bhade in early Bpringand possibly at a later

date "ii certain crops, like celery, cauliflower, etc. It may also hasten the maturity
of certain vegetables, like tomatoes, when used after the plants or fruit are well

developed." Other benefits from shading are the protection of the plants from
frost, and from certain insects, like the radish fly and beetle.

1 1. 1'. I rould described tin' recording of phenological data for pomological uses as

carried "n by the U. S. Departmenl of Agriculture i"'>r several years past.

Abstracts of 1.. II. Bailey's address on The Field for Experiment in Horticulture
and John Craig's paper on Plant Growing by Artificial Light were uot obtained.

Forestry Instruction at Armstrong College.— Th<- forestry branch of Armstrong Col-

lege, Newcastle-on-Tyne, has been given charge of tin- local management of < Ihopwell

W 1- in the county of Durham. These w Is are within a few miles of the college

and contain nearly ,
.)()i) acres of larch, spruce, Scotch pine, oak, ash, and other trees,

most of which were planted about 50 years ago. A house is being built in the \\ Is

for the college lecturer in forestry, and arrangements made for the holding of short

courses for practical foresters. It is believed that this addition to the college will

make it one of the most favorable centers for forestry instruction in the United

Kingdom.
Macdonald College.—The New York Evening Post is authority for the statement

that Sir William Macdonald has completed arrangements for transferring the new
.Macdonald College, at St. Aimed.' Bellevue, near Montreal, which was established

by him, to McGill University. The property is valued at between $2,000,000 and

$3,000,000, and has a fund amounting to $2,000,000. It is the founder's wish that it

should rank as a college of McGill University.

A New Sugar School.—A professional sugar school vras opened at St. Ghislain,

Belgium, May 1, L906, with li' students in attendance. The course of study includes

the following subjects: Physics and general chemistry; analytical and applied chem-
istry; sugar technology, sugar chemistry, and sugar legislation; general mechanics

and industrial electricity; mathematics; sugar accounts; geometrical drawing, indus-

trial drawing, and industrial economy. The course cover- two years and lead- to a

diploma.

Irish Scholarships in Agriculture.—The Department of Agriculture and Technical

Instruction for Ireland offers scholarships at the Royal College of Science in Dublin

and the Albert Agricultural College, Glasnevin, each scholarship to include free tui-

tion for one year, a third-class railway fare to ami from college, and either a mainte-

nance allowance of $5.00 a week if in attendance at the Royal College of Science or

free board and lodging at the Albert Agricultural College. The scholarships are g 1

for one year, hut may he renewed for two or three years to enable students to com-

plete the agricultural course.

A Summer School Course in Children's Gardens.—The New York University is con-

ducting a six weeks" course in children
-

- gardens in connection with its summer
School, which opened -Inly L\ The course is under the direction of Henry ( rriscom

Parsons, Assistant Director of Children's Gardens in New York, and about 25 young
women have been enrolled.

School Gardens in England.— According to a recent report in the Agriculturist Econ-

omist there are in Surrey County. England, under the control of the Surrey Educa-

tion Committee, 61 sets of children's gardens attached to the elementary schools,

where no less than 1,000 boysare being taught practical gardening. Tools and seeds

are supplied and a capable instructor is employed.

Miscellaneous.—The degree of doctor of science was conferred upon Dr. A. C. True,

director of this Office, by Wesleyan University.



1128 EXPERIMENT STATION RECORD.

Dr. D. E. Salmon, formerly chief of the Bureau of Animal Industry of this Depart-

ment, has accepted an offer of the Government of Uruguay to organize a bureau of

animal industry for that government, and will proceed to that country next

December.

Prof. William Schlick, of St. John's College, Oxford, has been constituted profes-

sor of forestry.

W. P. Wright, horticultural instructor in Kent County, has been appointed super-

intendent and lecturer of the horticultural department of the Southeastern Agricul-

tural College at Wye, England. A definite course along this line is to be established

at the college.

The Cuban Government has recently instituted an official publication of the secre-

tary of agriculture, industry, and commerce, entitled Boletin Oficial de la Secretaria de

Agriculture/,, Industrie y Comercio, Vol. I, No. 1 of which has been received. It is

announced that the experiment station will be a contributor to this publication, and

the first number gives the full organization of the station, which includes 21 persons.

Le Barabou is the name of a new French monthly publication, which is to be

devoted entirely to the study, culture, and uses of bamboo. It is published at Mons,

Belgium, by the editor, Jean Houzeau de Lehaie. The first number was issued Jan-

uary 15, and contains 40 octavo pages.

The Ehine Province Dairy Institute at Ziilpich was removed to Griethausen, near

Cleve, on April 1, 1906.

O
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The second session of (lif Graduate School of Agriculture, beld at

the College of Agriculture of the University of [llinois, Julj 2 28,

was a marked success from beginning t<> end. As is generally known
the graduate school has been adopted by the Association of American

Agricultural Colleges and Experiment Stations, and the colleges rep-

resented in that organization tax themselves tor it- support. In it-

general management of the enterprise, the association i- represented

t>v it> standing committee on graduate study, of which Director L. II.

Bailey, of Cornell University, is chairman. The University of Illinois

very generously extended an imitation to hold the school under its

auspices this year, and it- success was due in no small measure to the

excellent facilities afforded by the College of Agriculture and the

efforts of its personnel. Dr. A. ('. True. Director of the Office of

Experiment Stations of the U. S. Department of Agriculture, was again

selected as dean of the school, and Prof. Eugene Davenport, dean of

the College of Agriculture of the University of Illinois, acted a- reg-

istrar. Courses were given in agronomy, horticulture, plant physi-

ology and pathology, zootechny, ami plant and animal breeding, with

special reference to the production of plants and animal- suited to the

conditions in the Mississippi Valley and the Great Plains. These

included lectures and seminars, hut no laboratory exercises.

The faculty consisted of •"-•"> of our leading agricultural teacher- and

investigators, including ."> officers of the U. S. Department of Agri-

culture, L2 members of the faculty of the College of Agriculture of

the University of Illinois, and 18 professors and experts from L6 other

agricultural colleges and experiment station.-. Aside from these there

were several outside men who lectured at the school, among whom
were the statistician of the Union Stock Yards at < !hicago, representa-

tives of a large commission house in Chicago and of Swift & Co.,

Maj. David Castleman, who spoke on the breeding of saddle horses,

and Mr. N. II. Gentry, the famous breeder of Berkshire pigs.

The total enrollment of the school was 131, of whom 91 were classed

as students. These came from ;;i States and Territories. Hungary

was represented by a professor from the University of Budapest, and

1 1 29
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there were three students from India. In addition, there were a con-

siderable number of persons who came as visitors, to attend the exer-

cises for a few days, who were not registered. The attendance,

therefore, considerably exceeded that of the previous session, at Ohio

State University, at which 75 students were registered.

The opening exercises of the school were held on the evening of

July 4, when the school was welcomed to the University by Dr. T. J.

Burrill, vice-president of the University. Prof. L. H. Bailey presided

and made an address in which he pointed out the need of a compre-

hensive system of agricultural education comprising institutions or

departments for research, graduate study, college courses, extension

work, and secondary and elementary courses. The graduate school

is needed to aid in the more complete establishment of such a system

and to stimulate workers in our agricultural institutions to more
thorough study and research.

Dr. A. C. True gave a short history of the graduate school and

pointed out the great development of agricultural education and research

in this country since the first session of the school was held four years

ago. He also called attention to the pressing need for more trained

workers in different branches of agricultural service. The claim was

made that the battle for adequate recognition of agriculture in our

higher institutions of learning is essentially won and that our leading

educators are convinced that agriculture in some form should consti-

tute part of the industrial element of public school education. It was
pointed out that so great is the public interest in agricultural educa-

tion and research that funds are coming to our agricultural institutions

fully as fast as they can be utilized, and that a very great responsibility

is being laid on our agricultural teachers and scientists to make the

best use of the money put in their hands.

A paper by Dr. H. W. Wiley, Chief of the Bureau of Chemistiy of

the U. S. Department of Agriculture, was also presented, in which the

meager opportunities for study along agricultural lines in preparation

for the doctor's degree at our leading universities were shown. These
were contrasted with the wider opportunities for such work offered in

the German universities and the greater extent to which advanced study

in agricultural lines is encouraged. Dr. Wiley declared that "there
are no problems of a strictly scientific character which at the present

time have more intimate relations to the welfare of the people than

those which are connected with agriculture. The field of research also

in this region is more fruitful, the number of problems greater, and
the opportunities for discovery wider than in almost any other field of

scientific investigation. The establishment of agricultural colleges

and experiment stations is giving proper training to a vast body of

young men, many of whom ought to enter the university and continue
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the studies of their college days, . . . What the friends of agriculture

should ask is that in the future our great universities should recognize

agricultural science as one of the leading branches to which attention

should be paid in graduate si udies."

Several conferences and informal meetings were held during the

session of the school, and a National Association of Dairy Instructors

and Investigators was formed. A conference for the discussion of

general questions relating t<> the organ izal ion of agricultural education

and research was held Julv 7. Dean Davenport outlined the organi

zation of tin* College of Agriculture of the University of Illinois.

The system followed there involves the division of authority and work

in such a manner that definite responsibility is laid on officers in the

several departments and full credit is given for each man's -hare in

the work. Questions involving "team work" are discussed at meet

ings of the workers, and every effort is made to secure full agreement

on plans before their execution is attempted. In order to secure

financial and moral support for the college and station the farmers'

organizations throughout the State are taken into confidence, and the

responsibility for the proper maintenance of the institution is laid <>n

their shoulders.

Professor Bailey argued in favor of the establishment of regular

provision for agricultural studies leading to the doctor's degree in our

universities and would make this a matter to be controlled by the uni-

versity rather than by the college of agriculture. He also favored the

simplification of degrees and would have Ph. D., M. S., and B. S. (or

M. A. and B. A.) the only degrees to be conferred in course. This

suggestion met with much approval from members of the graduate

school.

Dr. \V. II. Jordan, director of the New York State Experiment

Station, spoke very earnestly of the need of more thorough scientific

research alone' agricultural lines, and impressed his hearers with the

great importance of maintaining the strictest integrity in making and

recording agricultural invest igations.

Dr. \Y. ( ). Thompson, president of Ohio State University' and one

of the founders of the graduate school, gave a brief account of the

orio-in of the school, and expressed his strong belief in it- value a- an

aid to broadening and strengthening our system of agricultural educa-

tion. He predicted that it would have a career of increasing success

and usefulness. Dr. Brown Ayres, president of the University of

Tennessee, -poke from the standpoint of one interested in general

educational advancement, and emphasized the importance of the move

ment for the development of a thorough system of agricultural

education.

A conference on extension work in agriculture was held July 21, at

which great interest in this feature was developed. Resolutions
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favoring the aid of the Office of Experiment Stations in this direction

were adopted.

A meeting of dairy instructors and investigators July 17-19 resulted

in the formation of a national organization, a"s mentioned above. At
this meeting a regular programme was presented, covering the whole

range of dairy teaching and experimentation. The papers and discus-

sion brought out the urgent need of scientific investigation to solve

many practical problems in dairying and in the feeding of dairy cattle.

Emphasis was placed on the demand for more and better trained men
in dairy work, and on raising the standard of dairy instruction. Prof.

K. A. Pearson, of Cornell University, was elected president of the

association, C. B. Lane, of the U. S. Department of Agriculture, sec-

retary-treasurer, and committees were appointed upon various topics.

Informal meetings were held several evenings at which questions

relating to various phases of agricultural education were discussed.

Among these were the methods of teaching agronomy, the organiza-

tion of secondaiy and elementaiy courses in agriculture, and the science

of agriculture as a basis for the organization of a system of agricul-

tural education. These meetings were to some extent a continuation

of the daily sessions and seminars. This atmosphere of discussion of

matters of fundamental importance in agricultural education and

research was probably one of the most beneficial features of the school.

On Saturday, July 11, about 70 members of the school visited the

estate of the Funk Bros., near Bloomington, 111., comprising about

25,000 acres, where crop and animal production on a large scale was

seen under the best conditions, as well as considerable experimental

work in breeding oats and corn.

When news came of the death of Hon. H. C. Adams, the school

adopted resolutions expressing their appreciation of the services ren-

dered to the cause of agricultural education and research by Mr. Adams,
in securing the passage of the act "which will forever bear his name
and associate him in the minds of our people with Senator Morrill, of

Vermont, and Representative Hatch, of Missouri, through whose wise

statesmanship our agricultural colleges and experiment stations have

been established and maintained."

The interest in the work of the school was well sustained throughout

the session. There was considerable going and coming of students, a

few even registering during the last week. Even those who sta}Ted

onl}T a few days seemed to feel that they had received inspiration and

information which made their coming to the school worth while. The
students were unanimous in their expressions of the benefits and the

broadening influence of the school, and in the general hope that another

session might be held two years hence.



RECENT WORK 1\ AGRICULTURAL SCIENI I

AGRICULTURAL CHEMISTRY.

The examination of materials important in agriculture and the industries,

J. Konig (DU Untermchung landwirischaftlich und gewerblich wicbtiger Stoffe. Berlin:

Paul Parey, 1906, 8. ed., rev., pp. 1100, pi. 1, Jigs. 852). This is the third revised

edition of this practical handl k of methods of examination of Boils, manures and

fertilizers, ashes, feeding stuffs, seeds, milk and dairy products, fats and oils, honey;

materials ami products of sugar, starch, spirit.-, her, and wine making; water, dust

and smoke injurious to vegetation, wool, beeswax, Lubricants, etc.

New official Italian methods of analysis of fertilizers, L. Shard [Ann.

tiksoU Nat. Agr. MbntpeUier, n. ser., ', (1906), No. ',, pp. 800-828). The methods

adopted by the directors of the agricultural experiment stations and laboratories of

Italy in convention held in Rome in July, 1904, an- described ami critically discussed

and compared with other methods for the same purposes. These include general

methods of determining moisture, nitrogen, total phosphoric acid, potash, and iron

and aluminum oxids, and methods of analysis of special fertilizers, such as super-

phosphates, aluminum phosphate. Thomas >la<_r ammonium sulphate, -odium nitrate,

and farm manure.

A further note on the determination of phosphoric acid by the citrate

method, V. Schenke I Landw. Vers. Stat., 64 1906), No. /, pp. 87-91; abs. in Chun.

Cull,!.. 1906, J. No. 19, p. 1578).—This is a reply to criticisms of the author's method

by F. Mach (E. S. R., 17, p. 7Ml i, in which further analytical data in substantiation

of the accuracy of the method an- reported.

A method of detection and determination of small quantities of iron. A.

Mouneybat (Compt. Rend. Acad. Sci. [Paris], 142(1906), X<>. /!>./>/> 1049-1051).—

A. colorimetric method based upon the green coloration produced when hydrogen

Bulphid is passed through an alkaline solution of iron is described. It IS claimed

that the method is applicable to solutions containing from I part of iron to L
fQ00

parts of solution to 1 part to loo, out), ami is more sensitive than the sulphocyanid

method, being especially applicable in biological investigations.

Tables for use in nitrogen and protein determinations, V. 1 .. 1 1 i:i\ i i: ll

ming si,,. Rpt. 1905, pp. 61-71 ).

The determination of nitrogen in milk, M. Popp I
Milchw. Z< ntl> ;

No. 6, />/>. .'Hi-.'tis).—This report of experiments concludes with the following out-

line for determining nitrogen in milk: Into a short-necked digestion flask are put

10 gm. of milk (measured with a pipette), 25 CC. of pure concentrated sulphuric acid,

1 to 2 gm. of mercury, and some sharp-cornered pieces of glass. After heating

gently for 10 minutes, lo gm. of potassium sulphate i> added and the mixture boiled

for ."»<> minutes. After < ling and transferring to the distillation flask, 5 gm. of Bine

dust is added ami also the accessary .-odium hydmxid when the distillation and

determination are made in the usual way.

The laboratory book of dairy analysis, II. D. Richmond (London: C. Griffin

d- Co., Ltd., 1905, pp. VIII-\-90).—This handbook on the composition and analysis

of milk is intended for both the dairy manager and the trained, chemist.
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New rapid method for the determination of fat in milk without the use of

acid, N. Gerber {Rev. Gen. Lait, 5 (1906), No. U, pp. 318-321).—In this method,

designated the salt method, the same apparatus is used as in the Gerber acid method,

but the casein is dissolved by means of an alkaline solution, the exact composition

of which is at present secret. Comparative determinations by the salt and acid

methods are reported. They show very close agreement.

The salt method, M. Siegfeld (Molk. Ztg., JO {1906), No. 14, pp. 371-373).—The
salt mixture used in dissolving the casein in this new Gerber method is said to con-

sist of sodium chlorid, sodium hydroxid, Rochelle salt, and a small quantity of

coloring matter.

A solution is made by dissolving 230 gm. of this mixture in 1 liter of water.

Eleven cc. of this solution, 10 cc. of milk, and 0.6 cc. of isobutylalcohol are mixed
in the acid butyrometer, which is then placed in a water bath at 45° C. for 3 min-

utes and then centrifuged for 3 minutes. The reported results by the salt method
are essentially the same as those by the acid method. The salt method is said to be

uninfluenced by the presence of formalin or potassium bichromate in the milk.

On the importance of determining- the freezing- point in milk analysis, A. A.

Boxxema (Pharm. WeekbL, 43 (1906), No. IS; abs. in Per. Gen. Lait, 5 (1906), Xo. 15,

pp. 346, 347)

.

—The average freezing point of fresh cows' milk was found to be
—0.555° C, which was increased as much as 0.02° by allowing the milk to stand for

several hours or by boiling. Lactic fermentation lowered the freezing point. The
importance of cryoscopy in detecting adulteration of milk is discussed.

The detection of cocoanut oil in butter, A. W. Thorp (Analyst, 31 (1906), Xo.

363, pp. 173-175).—The author determines the Reichert-Wollny number in the usual

way, then adds 110 cc. of water to the flask, and distills off a second 110 cc. and
titrates this with tenth normal sodium hydroxid. The insoluble volatile acids are

then dissolved in 100 cc. of 90 per cent alcohol slightly warmed and this is also

titrated with the tenth normal soda solution.

The number of cubic centimeters of the tenth normal soda solution required in the

3 determinations were respectively 29.2, 3.1, and 7.6 for normal butter and 8, 4, and
34 for cocoanut oil. The addition of 10 per cent of cocoanut oil to butter increased

the third determination to 10.2 and the addition of 90 per cent to 29.1. In no
instance did the alcoholic solution show a higher number than 8.4 for pure butter.

Plant lecithin; a preliminary communication, E. YVintersteix and O. Hie-

staxd (Ztselw. Physiol. Chem., 47 (1906), Xo. 4-6, pp. 496-498).—From their studies

of the lecithin of cereals, lupines, and grasses, the authors are of the opinion that the

name lecithin should no longer be applied to the organic bodies containing phos-

phorus, which occur in plants and are soluble in ether and alcohol, but that they

should be termed phosphatides as has been suggested for similar products of animal

origin.

Experiments on amino acids, polypeptids, and proteids, E. Fischer (Ber.

Dent. Chem. Gesell, 39 (1906), pp. 530-610).—The cleavage of proteids yields, in addi-

tion to ammonia, albumoses, peptones, and finally amino acids. Albumoses and
peptones are complex bodies but the acids are comparatively simple and the study

of the chemical structure of proteids has been approached through this group.

The investigations have included synthesis and other studies of such acids, and
several new and important methods of working with them and other products of

proteid hydrolysis have been evolved. The general purpose of the author's work at

present is to unite two or more amino acids to form a complex molecule and in this

he has been successful and about 70 such bodies have been produced by his methods.
The name polypeptids is proposed for these compounds, which are designated dipep-

tids, tripeptids, etc., according to the number of acid radicals entering into their struc-

ture. A tabular list of polypeptids is given. As a class polypeptids exhibit many
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characteristics of proteids and in general it may besaid that the author at present
believes that albumins arc polypeptide as regards structure.

The identification of sugar in mace and in cinnamon, E. Spaeth (Ztschr.

Untermch. Nahr. ». Genussmtl., 11 (1906), No. .v. />/>. 441 (60). A controversial

article in which the author again states that sugar is a normal constituent <»!' mace
and cinna n ami summarizes data regarding its occurrence ami estimation.

A new method of estimating- organic phosphoric acid in flour and flour

products, ('. A.RRAGON (Ztschr. Untermch. Nahr. ". Genussmtl., 11 (1906 . No. 9,

l>i>.
.',,'0. 521).—The proposed method consists essentially in extracting organic phos-

phorus with alcohol, igniting the residue obtained after evaporation, and determining
the phosphorus as magnesium pyrophosphate.

The detection of sawdust in flour and bread, P. Paganini (Gior, Farm, e

Chim., 54 I 1905), pp. 5-11; abs. in Ztschr. Untermch. Nahr. it. Genussmtl., II
|
lunr,^

\". 9, />. 530).—The method of detecting sawdusl depends upon the fad that wood
when treated with paraphenylendiamin and acetic acid gives an orange-red color.

Neither wheat Hour nor com meal ur:ive such reaction.

The brown deposit found on aluminium vessels in which water has been
boiled, ('. Fokmknti

I Chem. Ztg., ?9 | 1905), No. 55, />. 746; abs. in Hyg. Rundschau,

16 i 1906), No. 10, p. 557).—The brown deposit, the author states, is graphite-silicic

acid, and is harmless.

METEOROLOGY WATER.

Report of the meteorological council (Rpt. Met. Council [Gt. Brit.'}, 1905, pp.

927, pis. 2, fig. L map 1).—This consists as usual of administrative reports regarding

organization and operations (during the year ended March 31, L905) in marine

meteorology, forecasts and storm warnings, climatology, publication, and miscellane-

ous subjects, with appendixes relating to conspicuous meteorological occurrences in

L904, operations of the office in the 50 yea*i since L854, lists of logs and other docu-

ments received during the year, reports on inspections of meteorological stations,

accession- to the library, list of persons and institutions to whom publications are

sent, distribution of instruments, and financial statement.

The methods of distribution and the accuracy of weather forecasts are discussed,

and it is shown that during the year 1904-.") 57 per cent of the forecasts were com-
pletely successful, 31 per cent partially successful- The averages for 1895 to 1904 are

55.5 per cent completely successful, 28.2 per cent partially successful. The percent-

age of successful storm warnings in 1904 was 89.8.

The work of the station of agricultural climatology of Juvisy during 1905,
C. Flammarion ( Bui. Mens. Off. Renseig. Agr. [Paris'], 5

1 1906), No. 4, pp. 483-456,

figs. 6).—A record is given of observations on atmospheric pressure, temperature of

the air, soil, and underground water, relative humidity, rainfall, sunshine, ami
radiation, in continuation of those of previous years

I

K. B. R., L7,p.440). Studies of

the effect of different rays on plants and animals were also made as in previous years.

Inconclusive studies of the influence of the m i on the germination and growth of

various crops which have been noted elsewhere (E. B. R., 17. p. 532) are recorded.

The {general course of the temperature of the air and of the Boil at depths of 0.25,

0.5,0.75, l, and 1.5 meter- was analogous throughout the year. During October,

November, December, January, and February there was a Beries of rising tempera-

tures which increased with the depth in the Boil; in .May. June, July, and August a

series of falling temperatures which decreased with the depth. The tempei at ure

curves thus crossed in spring and again in autumn. The mean temperature of the

water in wells about 14 meter.- deep was 1 1.3° C, 1.(5° higher than thai of the air, and
the annual variation in temperature was 1.4° C.

Meteorological records for 1904 (Ni w York State Sta, Rpt. 1904, )>/> 435-441).—
Tables are given which show the average monthly precipitation since 1882; average
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monthly temperature since 1882; tridaily readings of the standard air thermometer

dming each month of 1904; a monthly summary of maximum, minimum, and stand-

ard thermometer readings; and daily readings of maximum and minimum ther-

mometers at 5 p. m. for each month of the year.

Meteorological summary, C. B. Ridgaway (Wyoming Sta. Bpt. 1905, })p. 76, 77).—
A summary of observations at Laramie, Wyo., on temperature, atmospheric pres-

sure, precipitation, evaporation, and direction and velocity of the wind during the

year 1904. The mean temperature for the year was 41.9° F., the highest 83, July 12

and 15, the lowest —16, January 28; the mean barometric pressure was 23.024 in.;

the total precipitation was 9.58 in., the mean for the past 10 years being 9.8 in.; the

evaporation from May 7 to September 15 was 1.866 ft.

The climate of Naples during the meteorological year 1903-4, E. Annibale

(Bol. Soc. Nat Napoli, 1. ser., 19 (1905), pp. 65-96).—Observations on atmospheric

pressure, temperature, humidity, precipitation, direction of the wind, cloudiness, and

storms are summarized and discussed.

The rainfall regime and crops in Russia, H. Sagnier andE. Tisserand (Bui. Soc.

Nat. Agr. France, 66 (1906), No. 1, pp. 32-38).—Statements by A. Yermoloff regard-

ing the dependence of crops, particularly wheat, upon the amount and distribution

of spring rains, especially in central Russia, and the failure of crops in seasons of

deficient or badly distributed rainfall, are reported and commented upon.

Weather forecasting (Abs. in Rev. Gen. Sri., 17 (1906), No. 8, pp. 350, 351).—

A

report by Durand-Greville to the Belgian Astronomical Society on laws of storm

movements in relation to weather forecasting is briefly reviewed, and a plea is made

for a better system of weather forecasting in France.

Protection of crops against hail in 1905 by means of cannon and bombs,

H. Dufour (Chron. Agr. Vaud, 19 (1906), No. 7, pp. 198-207).—The results of the

campaign of 1905 are briefly summarized and the present status and possibilities of

this method of protection are discussed.

On the construction of isobaric charts for high levels in the earth's atmos-

phere and their dynamic significance, J. W. Saxdstrom (Trans. Amer. Phil. Soc,

21 (1906), No. 2, pp. 31-95, pi. 1, Jigs. 15) .—It is shown how such charts can be con-

structed from meteorological observations obtained by means of kites and balloons

in the free air, and the connection of the charts with the dynamics of the atmos-

phere is discussed. "It is to be expected that upon such maps we may easily and

naturally present our observations and experience as to atmospheric movements and,

therefore, it would seem to promise good results if the daily weather predictions

could be based upon such maps. '

'

The gases of the atmosphere, W. Ramsay (New York and London: The Mac-

millan Co., 1905, 3. ed.; rev. in Chem. News, 93 (1906), No. 2422, p. 199).—The prin-

cipal new feature of this edition is a chapter on radio-activity and radio-active gases.

Water and its use for industrial and technical purposes, E. Leher (Das

Wasser und seine Verwendung in Industrie und Gewerbe. Leipsic: G. J. Goschen, 1905,

pp. 124, figs. 15).—A concise treatise on the occurrence, physical and chemical proper-

ties, and testing of water, the technology of water for potable purposes, steam

boilers, and special technical processes, water storage, and the disposal of sewage.

The culture of anaerobic micro-organisms as applied to water analysis,

A. Guillemard (Ann. Inst. Pastno; 20 (1906), No. 2, pp. 155-160, fig. 1).—It is

claimed in this article that present methods of bacteriological examination of water

are defective in that account is taken only of the number of organisms which develop

in the presence of air and that the probably equally important anaerobic organisms

are not taken into consideration. A method for studying the relation between

aerobic and anaerobic organisms in water is described, especially the apparatus and

method to be used in the culture of anaerobic organisms in an atmosphere of hydrogen.

The use of copper sulphate in water filtration, H. W. Clark and S. DeM.
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Gage {Jour. Tnfect. Diseases, 1906, Feb., Sup. ?, pp. /; / t74)> [nvestiigations are

briefly reported which indicate thai the use of copper sulphate as ;i preliminary

treatment in the purification of sewage results in a lowering of the efficiency of sub-

sequent filtration and bacterial purification <>!' the filter bed.

On the bactericidal action of copper, H. W. Glare and S. DeM. Gagi {Jour,

Tnfect. Diseases, 1906, Feb., Sup. ?, pp. 175 .'"/). A.n account is here given of a series

of experiments in which waters were treated with definite amounts of copper or

copper sulphate or placed in contact with metallic copper and allowed to absorb an

unknown amount of copper. The efficiency of the treatment was measured by its

effect on the total number of bacteria and on the numbers of Bacillus coli and /»'. typho-

sus in the water.

The conclusion is reached that the treatment of water with copper sulphate or by

Btoring in copper vessels has little practical value because it is nol absolutely effective

and is therefore dangerous in the hands of the general user. It was found in some

cases that in order to insure the complete destruction of /.'. coli and /;. typhosus it

was necessary to use copper sulphate at the rate of 1 part to 1,000 of water, in

which case the water was of a strongly astringent taste and would be repugnant to

the user. Allowing water to stand in copper vessels for short period- was occasion-

ally effective in removing />'. coli and /»'. typhosus. In other cases, however, the very

dilute solutions of copper sulphate or colloidal copper absorbed from contact with

clean metallic copper appeared to have a decidedly invigorating effect on bacterial

activity.

The resistance to decomposition of certain organic matters in sewage,

II. W. Clare [Jour. Tnfect. Diseases, 1906, Feb., Sup. 2, pp. 186-138).—It is shown in

this article that a certain small percentage of exceedingly stable carbonaceous and

nitrogenous matter accumulates year after year in filters used for ordinary domestic

sewage and seriously impairs their efficiency. This material was found to resist

nitrification and is believed to be of a carbonaceous rather than nitrogenous nature.

Biological purification of sewage waters, Riche (.1////. Chim. AnalyL, 11

{1906), Nos. /, pp. 16-19; 2, pp. 64-69).—The importance of biological proa Bses as

compared with chemical methods is discussed and various methods in which bio-

logical processes play a prominent part are considered, especially from the stand-

point of disposal of Paris sewage. These include irrigation, and filter bed, septic

tank, the Candy (intermittent sprinkling and carboferrite) method of treatment.

ami others.

A consideration of the difficulties in the way of disposing of the Paris sewage by

means of irrigation leads to the conclusion that the only solution of the problem

appears to be a combination of bacterial purification and irrigation.

Recent views of the sewage disposal problem {Engin. Rec, 58 {1906 . No.

pp. 87, 86').—This is a brief editorial review of the recent rapid progress in this field,

which is ascribed largely to progress in adopting better method- ol sewage analysis,

which yield fairly comparable results.

it is stated that "the old idea that sewage tanning is the best method oi disposal

was exploded long ago, and the sewage farms still in service are not kept in operation

because they afford the most economical method of treatment, as a rule. The rise

of intermittent filtration has similarly reached its culmination. It is acknowledged

to he the most perfect method of treatment when all conditions are favorable, but it

is now known that it is much more expensive than was formerly anticipated, and

the character of the effluent which it furnishes is often unnecessarily good mi dis-

charge into the body of water receiving the purified sewage. . . .

" ruder these circumstance- specialists in sewage treatment have hern working to

ascertain just what methods are best for securing different degrees of purification

from the partial clarification resulting from simple sedimentation to the extreme

4
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degree of purification attained with the best intermittent filters under the best

operating conditions. . . .

"Along with this recognition of the varying requirements of sewage treatment are

many new suggestions concerning the methods to be followed. The most interesting

of these to the engineer who has not been following the development of the subject,

is the closer connection which is gradually appearing between the principles of water

purification and sewage treatment."

Present practice in sewage disposal (Engin. Rec, 53 (1906), No. 4, pp. 97, 98).—
This is a summary of a paper presented by G. W. Fuller at a recent meeting of the

New Jersey Sanitary Association.

The paper emphasizes the desirability of preparatory treatment with raw sewage

to remove the sludge, combinations of methods of purification, and treatment of the

effluents with copper sulphate or other germicides, and describes comparative tests

which have been made by the city of Columbus, Ohio, of various methods of sewage

disposal. The preparatory treatment found most effective in these trials was afforded

by septic tanks holding an average flow of about 8 hours, followed by the use of

sprinkling filters operating at an average rate of 2,000,000 gal. per acre daily.

The collection and preservation of samples of sewage for analysis, S. DeM.
Gage and G. 0. Adams (Jour. Infect. Diseases, 1906, Feb., Sup. 2, pp. 139-148).—

Chloroform in amounts of 10 to 25 cc. to each gallon bottle is stated to"beagood

preservative for samples of sewage which are to be kept for some time before analysis.

SOILS—FERTILIZERS.

Some new properties of soils, J. Konig, J. Hasenbaumer, and E. Coppenrath
(Landw. Vers. Stat., 63 (1906), Xo. 5-6, pp. 471-478).—This article discusses briefly

the effect of steam on soils and the catalytic power and osmotic pressure of soils.

It is shown that by heating 250 gm. of a soil with 3 to 4 liters of water for 3 hours

under a pressure of 4 atmospheres the solubility of the" mineral constituents was
increased to a considerable extent. Similar treatment acts like mercuric chlorid,

chloroform, etc., in reducing the oxidizing or catalytic power of soils, which is

ascribed to the action of oxydases (catalase) as well as bacteria. A device consisting

of a Chamberland-Pasteur filter coated with gelatin rendered insoluble by the action

of formaldehyde fumes for study of the osmotic power of soils is described, but no
experiments with it are reported.

A study of rock decomposition under the action of water, A. S. Cushman
(Chem. News, 93 (1906), No. 2410, pp. 50-53).—This is a discussion of this subject

based largely upon investigations which have already been noted (E. S. R., 17, p. 301).

Data are presented to show that electrical endosmosis offers an efficient means of

separating not only water but also acids or alkalis from slimy, colloidal, and other-

wise unfilterable mixtures such as are obtained with very fine rock powders. It is

shown that by successive grindings and treatment with an electric current the potash

can be removed irom orthoclase and other minerals containing potash.

In the experiments reported "definite weights of the rock powders were slimed

writh a measured quantity of water, and the slime placed inside an ordinary unglazed

porcelain cup such as is used lor certain common types oi bell batteries. An ordi-

nary arc-light carbon was then inserted and the porcelain cup set down inside a glass

cylindrical vessel containing distilled water to the depth of 2 or 3 cm. Another car-

bon electrode was then inserted in the outside compartment. The cell was then con-

nected with a direct current of about 110 volts, the inner or slime chamber being in

connection with the positive pole.

" Under the action of electrical endosmosis all the liquid from the anode or slime
chamber passed into the cathode chamber, while at the same time, owing to elec-

trolysis, the free alkali passed out in a condition in which it could be easily titrated

or otherwise estimated. In the course of a few hours the slime had been transformed
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Into a bard, comparatively dry cake, while the free alkali had been partially removed.

The alkaline liquor in the cathode chamber was then poured out into a beaker and
titrated with tenth-normal acid. After resliming the materia] in the anode chamber
with the proper quantity <>t water, the apparatus was started again. Willi the con-

ditions under which we were working it was found that about one hour sufficed for

each run."

The absorption of potassium by soils, < >. S< iii.timi; and <>. II. Failyer lAbs.

in Science, n. %er., .'>'
\ t906)

t
No. 583, />. 324).—This is an abstract of a paper pre-

sented at the New Orleans meeting of the American Association for the Advancement
of Science.

The absorption of potash by soils was studied by the same methods used in case

of phosphates and an equation representing the absorption i< worked out, which is

as follows: ' !,= K'{A -y), in which A" is a constant, A the maximum amount of
<lr

potassium the soil can absorb under the conditions of the experiment, and y the

amount it has absorbed when a volume v of potassium solution has passed through
the soil. "The removal by water of the absorbed potassium is rapid at first, hut

the concentration of the percolates soon reaches a constanl value, although only a

fractional amount of the absorbed potassium has been removed. As far as the obser-

vations have been made the solutions obtained by percolating a solution of potassium

chlorid through the soil have always been acid."

The absorption of phosphate by soils, 0. Schbeiner and G. H. Failyer
I Abs. in

Science, n. %er., 23 (190<;), No. 583, i>i>. 324, 325).—This is an abstract of a paper pre-

sented at the New Orleans meeting of the American Association for the Advancement
of Science. The subject was studied by percolating different phosphate solutions

through soils of several types in an apparatus especially designed for the purpose

and analyzing separate fractions of the solution which passed through. The absorp-

tion phenomena are represented graphically, and a differential equation, which is

said to quite accurately describe them, is given. It was found that the absorptive

capacity for phosphates varied greatly in different soils, being as a rule most pro-

nounced in the clays and loams and less so in the sandy soils.

"The solubility of the phosphate originally present in the soils was also deter-

mined by percolating water through the untreated soils in the above-mentioned

apparatus. It was found that the concentration of the separate fractions >f percolate

was practically a constant for each of the soils studied. If this concentration is

reduced through any cause, such as the absorption by plants or influx of rain water,

the original concentration will he again restored by more of the phosphate of the

soil entering into solution. If, on the other hand, the solution is somewhat stronger

than the natural concentration for that soil through any cause whatever, such as the

application of a soluble phosphate, the concentration is reduced by absorption to the

original strength. . . .

" This constancy in the strength of the soil solution, so far as phosphate is con-

cerned, is further shown by the removal by water of the absorbed phosphate, which

has been similarly investigated. It was found that the concentration of the separate

percolates decreases rapidly until the concentration is reduced approximately to that

of the original soil solution. This concentration of phosphate is then maintained

with much persistence, although only a fractional amount of the absorbed phosphate

has been removed, thus indicating that while the absorbed phosphate is apparently

rendered insoluble, it is, nevertheless, slowly but constantly going into the soil

moisture and is, therefore, available to plants."

The absorption of phosphates and potassium by soils, ( >. Schbeiner and

G. H. Failyer (U. 8. l>>/>t. Agr., />'"/. Soils />'«/. 32, pp. 39, figs. 6).—A briefer

account of the investigations reported in detail in this bulletin has already been

noted (see above).
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The solubility of phosphoric acid in sugar-beet soils, J. Stoklasa (Bl.

Zuckerriibenbau, 13 (1906), Nos. 1, ]>p. 1-9; 2, pp. 17-25, pis. 2; abs. in Chem. Ztg., 30

(1906), No. 16, Repert. No. 4, PP- 55, 56).—The importance of carbon dioxid pro-

duced by micro-organisms in the soil and given off by plant roots as a means of

rendering the soil phosphates assimilable is discussed.

It is estimated that 1 gm. of a humus soil contains probably 20 to 30 million micro-

organisms, which, with a 20 per cent water content and a temperature of 15° C,
are capable of producing 50 to 60 mg. of carbon dioxid per day. The most rapid

production of carbon dioxid occurs in the soil at the depth of 10 to 40 cm. and

amounts during the growing period (150 days) to 112.5 metric centners per hectare

(5,010.12 lbs. per acre).

The author's observations indicate that the fine roots and root hairs of sugar beets

are capable of producing as much as 9(30 kg. of carbon diox
#
id per hectare in 60 days.

The carbon dioxid dissolved in water exerts a direct solvent action on the phosphates

of the soil.

On the improvement of a soil relatively deficient in magnesia, T. Nakamura
(Bui. Imp. ('nit. Agr. Expt. Sia. Japan, 1 (1905), No. 1, pp. 30-34).—In pot experi-

ments with a soil containing 17 times as much lime as magnesia it was found that

although there was sufficient magnesia for the growth of barley plants, the addition

of magnesia was very beneficial. The most favorable ratio of lime to magnesia was

7:1, provided the magnesia was applied in the form of sulphate.

"Since the best ratio of lime to magnesia for the growth of cereals was found to

be 1 :1 when magnesia was applied in the form of magnesite, it would have required

333 gm. magnesite per pot in order to attain the above ratio. As the best result

was, however, obtained when 78.72 gm. magnesium sulphate were applied per pot,

we may conclude that the relative value or agronomical equivalent of magnesium sul-

phate to magnesite is here nearly 23: 100."

Meeting of the fertilizer section of the German Agricultural Society
( Mitt.

Deut. Landw. (resell., 21 (1906), No. 7, pp. 69-74)-—Short accounts are given of the

discussion of the following topics: The use of commercial fertilizers in Bavaria, pres-

ervation of barnyard manure and its most profitable use, and the influence of defi-

ciency or excess of rainfall on the action of fertilizers.

Investigations by Pfeiffer at Breslau and Immendorff at Jena on the preservation

of manures are summarized. The latter show that there is a considerable loss of

nitrogen in the stall, and this is greater if the manure is allowed to lie for some time

(say 7 days) under the feet of the animals than if it is removed daily. Contact with

already fermenting manure apparently hastens the loss of nitrogen. The loss is

greater both in the stall and in the heap in warm weather than in cold.

Kainit and superphosphate gypsum used at rates of 1.5 to 2 kg. per 1,000 kg. of

live weight of animal were practically worthless. The use of sulphuric acid and
superphosphate gypsum in amounts (3 kg. per 1,000 kg. live weight) giving a per-

manent acid reaction quite effectively prevented loss of nitrogen, but this is not prac-

ticable on account of excessive cost. The use of peat litter is the most effective

means of preventing loss. In the experiments reported the loss of nitrogen was
reduced to 7.3 per cent. The loss of nitrogen was less when the liquid manure was
separated from the solid than when the two were mixed.
The sale of sheep manure, F. de Barrau (Jour. Agr. Prat., n. ser., 11 (1906), No.

11, pp. 341-343).—A brief note on local trade in this article and on its composition

and fertilizing value. The following analysis is reported: Nitrogen (organic and
ammoniacal) 1.36 per cent, phosphoric acid 0.26 percent, potash 1.17 percent, water
60.33 per cent. The manure is valued especially by viticulturists. Attention is

called to the danger of impoverishing the farm by selling this material without
returning an equal amount of fertilizing material in some other form.
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Fertilizers on cereal crops grown in rotation, (
'. E. Thorns

| Ohio Shi. Qifc.

64, pp. 16). This circular summarizes the results of 12 years' experiments on the

station farm al Wooster, ll years <>n thetesl farm at Strongsville, in aortheastern
( )hio, and 2 years each on the tesl farms at Germantown in southwestern Ohio and
( larpenter in Bout heastern < >hio.

The crops grown at Wooster and Strongsville were a 5-year rotation of corn, oats,

wheat, clover, and timothy; on the other farms a 3-year rotation of wheat and clover.

The fertilizers osed were phosphoric acid in form of acid phosphate alone and com-
bined 2 by 2, and all '> together with potash in form of potassium chlorid and nitro-

gen as nitrate of soda. Experiments a1 Wooster with barnyard manure untreated

and treated with gypsum, lie >ats, and acid phosphate arc also briefly reported.

The results show that corn and oats responded profitably to moderate applications

of phosphoric acid on the soils experimented with, which are believed to be typical

of the soils of the State in general. The addition of potash to phosphoric acid in

the fertilizer sometimes, bul not always^gave a profitable increase in the yield of

corn and oats.

The use of potassium seems to be especially indicated in regions where hay and
straw, as well as grain, have been sold off the land tor a considerable period, or

where tobacco, cabbage, or other crops, in which the entile plant is taken off the

farm, have been extensively crown.

"The complete fertilizer, containing nitrogen and potassium, as well as phosphorus,

nearly always produced a larger total increase of corn and oats than any partial fer-

tilizer; but when the nitrogen and potassium were purchased in commercial fertilizers

their cost was usually greater than the additional gain, oyer that produced by phos-

phorus alone, was worth.
'• The complete fertilizer invariably produced a largef increase in the wheat crop

than that given by any partial fertilizer, and on the hard-run land at the main sta-

tion, which has been exhaustively cropped with cereals for tin to 7"> years, the addi-

tional increase in the wheat and hay crops resulting from the use of the complete

fertilizer more than offset its largely increased cost, leaving a larger net gain than

that obtained from any partial fertilizer; but on land that had been resting in pas-

ture for many years or on land in a high state of fertility the increase from the com-

plete fertilizer has not yet been' sufficient to justify its use, if the nitrogen and

potassium must he purchased in commercial carriers; but in farm manure nitrogen

and potassium may be secured practically without cost, and these experiments have

shown that such manure may be made a- effective a carrier of these elements of fer-

tility as the most active formj in which they are found in commercial fertilizers."

The barnyard manure treated with acid phosphate or floats was an especially effective

fertilizer.

Inoculation of leguminous plants [Jour. Bd. Agr. [London], U {1906),No, n,

pp. 641-669, figs. 8).—This is an account of tests by 13 agricultural colleges and

experiment stations in Great Britain of Hiltner's nitragin and Moore's inoculating

material distributed by the Board of Agriculture. The general plan of the experi-

ments include laboratory tests with sterilized soil or sand, pot cultures in unstenlized

soils from various sources, and tests in accord with actual agricultural or horticul-

tural practice, including inoculation <>t areas of field soil of various sizes.

"Asa result <>f all the reported experiments, it Beems evident that the cultures

used were not uniform; it is not possible, however, to determine the extent t<> which

the failures are to be attributed to this cause. It seems, however, from the positive

results recorded that not only are these culture- Bometimes able to produce nodules

• Hi the roots of plants new to a neighborhood, hut that even in cases where the

leguminous crop had been grown in the previous year benefil may he derived from

inoculation.
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"It is quite evident that the subject of plant inoculation in this country has not

yet passed the experimental stage, and more work is required before one can feel at

all justified in recommending either method for adoption on a field scale; neverthe-

less, the positive results obtained may lead farmers to hope that in the future benefit

may be derived, in some instances at least, from the treatment of the soil or the seed

before sowing, with inoculating materials preparatory to growing leguminous crops."

The fixation of atmospheric nitrogen (Engineering [London], 81 (1906), No.

2090, pp. 89, 90; Sci. Amer. Sap., 61 (1906), No. 1573, pp. 25205-25207).—-This is

a review of investigations on this subject, including in some detail the recent devel-

opments along this line in Norway and a list of references to the more important

literature of the subject.

Fixation of atmospheric nitrogen, P. A. Guye (Electncien, 1905, Dec. 30, Sup.,

p. 417; abs. in Rev. Sci. [Paris], 5. ser., 5 (1906), No. 12, pp. 376, 377).—Investigations

on this subject are briefly reviewed, and it is pointed out that the progress made

toward the development of commercially successful methods must be based upon

scientific investigations and theoretical considerations.

The fixation of atmospheric nitrogen (Rev. Gen. Sci., 17 (1906), No. 6, p.

260).—It is stated that the method of producing expanded arcs used by Birkeland

and Eyde was first described by Pliicker in 1861.

«

On the utilization of atmospheric nitrogen, W. Lob ( Umschau, 10 (1906), No.

14, pp. 265-271, figs. 7).—An illustrated account is given of the Birkeland and Eyde

process as carried out at Notodden.

The manufacture of nitric acid at Notodden, L. Grandeau (Jour. Agr. Prat.,

n. ser., 11 (1906), No. 10, pp. 296-299, figs. 4).—The plant and methods used at this

place for the preparation of nitric acid from atmospheric nitrogen by the Birkeland

and Eyde process are described.

The factory at Notodden, Norway, for the manufacture of nitrate, L.

Grandeau (Jour Agr. Prat., n. ser., 11 (1906), No, 11, pp. 328-330, figs. 2).—Further

descriptive details regarding the factory established at this point for the manufacture

of nitrate from atmospheric nitrogen by the Birkeland and Eyde process.

The electric furnace of Birkeland and Eyde, L. Grandeau (Jour. Agr. Prat.,

n. ser., 11 (1906), No. 9, pp. 265-268, figs. 3).—The principles of construction of this

furnace are explained and statistics are given as to the extent to which it is being used

in Norway in the preparation ol nitrogen compounds lrom the air.

Calcium cyanamid (Mark Lane Express, 94 (1906), No. 3883, Fert. cmd Feed.,

p. JI).—It is stated that the German Agricultural Society announces that it is now
prepared to furnish this material, with 19 per cent nitrogen, in limited quantities for

fertilizer tests at a cash price of about $53.53 per ton, in bags 1. o. b

Nitrogen and nitrogenous lertilizers, P. G. Wic ken (Jour. Dept. Agr. West.

Aust., 12 (1905), No. 3, pp. 252-256) .
— This article explains briefly the different

forms in which nitrogen occurs and discusses the fertilizing value of the nitrogenous

fertilizers available lor use in West Australia, including nitrate ot soda, nitrate of

potash, ammonium sulphate, soot, blood manure, Done dust, tankage, guanos, urine

and night soil, oil cake, wool waste, decomposed hair and lime lrom tanneries and

fellmongeries, barnyard manure, and seaweed.

Production of nitrate, R. E. Mansfield (Mo. Consular and Trade Rpts. [U. S.],

1906, No. 305, p. 53).—The exports of nitrate from Chile to different countries dur-

ing the year 1904 are given, the total being 740,869 tons, valued at $52,847,132.

The use of ammoniacal gas liquor as a fertilizer, C. Dusserre (Ann. Agr.

Suisse, 6 (1905), No. 8, pp. 333-335; Bid. Mens. Off. Renseig. Agr. [Paris], 5 (1906),

No. 2, pp. 183-185).—Experiments with a liquor obtained lrom the gas works of

Morges containing from 0.37 to 0.45 per cent of nitrogen, mostly in form of ammonia,

but also containing small amounts of sulphid, cyanid, sulphocyanid, etc., are reported.

a Ann. Phys. [PoggendorffJ, 113, p. 252.
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The material was applied to mass lands in connection with superphosphate, 500

kg. per hectare
I
4 15 lbs. per acre l, and potash salts, 300 kg. per hectare

I
267 Ihs. per

acre) at rates of 5,000 to 15,000 liters per hectare (about 3,300 to 9,900 gal. per acre)

on March 20 and June 8, before and after the first cutting of grass. The Bmaller

application produced very little increase in yield. The larger application produced

sufficient increase in yield t<> pay the cost of transportation and distribution. The

addition of sulphate of iron, 500 kur
. per hectare

I
145 lbs. per acre) further increased

i lie yield and completely destroyed mosses in the grass. The use of the gas liquor

resulted in the disappearance of leguminous plants from the herbage, but favored

the development of the graminse. The first application of the liquor burned the

grass more or less, but it promptly recovered from this injury.

The general conclusion reached was that farmers in the vicinity of x-d< works may
use this material with advantage if they .-an scenic it free of cost. It may be applied

with advantage during the winter on <_r 'a>s lands or on uncultivated land either

directly or in mixture with liquid manure. Since it contain.- only nitrogen, it should

he supplemented with phosphatic, potassic, and calcareous fertilizers. It applies

directly during the summer it may seriously injure plants, hut it may he safely used

in mixtures with soil or compost.

Bone products, .1.
<

'. McNally
I
Mo. Consular and Trad\ Rpts., 1906, No.S05, /•.

165,).—A brief note is here given on the composition and fertilizing value of raw and

degelatinized hone meal and precipitated hone phosphate. The use and value of the

precipitated phosphate as a feeding stuff is also referred to.

Phosphate rock production, E. ( ). Hovey {Amer. Fert., :
', <l!><»;,, No. '. p.

21).—Statements fr< m advance reports of the I'. s. Geological Survey are cited show-

ing that the marketed production in 1905 probably exceeded 600,000 long tons as

against 530,571 tons in 1904. There was a marked increase in production in Florida

and Tennessee and a smaller increase in South Carolina. The average price of phos-

phate was higher in 1906 than in 1905 due to increased demand in Fairope.

Potash as a fertilizer, 1\ C Wicken (./<>nr. 1 >>/>!. Agr. West. Aust., 1 .'
\ 1905),

No. 5, pp. -I
-"'-/ h-—A concise summary is here given of the principal facts relating

to this subject.

Analyses of commercial fertilizers, M. A. Scovell bt al. | Kentucky Sta.

Bid. 121, pp. 8S-15S).—Analyses and valuation of 4L'l samples of fertilizers inspected

during the spring of 1905 are reported.

Analyses of fertilizers, C. A. Goessmann i Massachusetts Sta. Bui. 107, pp. 48).-—

This bulletin gives market values of fertilizing ingredients and reports analyses of

licensed fertilizers collected in the general market and miscellaneous fertilizing mate-

rials sent to the station for examination, including wood ashes, lime ashes, cob ashes,

cotton-seed meal, Peruvian guano, meat and bone, tankage, factory waste, kiln-dried

pulverized sheep manure, sheep manure, soils, muck, and complete fertilizers.

Analyses of fertilizers and insecticides, C. A. Goessm \\\ > Massachusetts Sta.

Bui. 109, pp. £$).— This bulletin includes notes mi the taking of Bamples for analysis,

instructions to manufacturers and dealers in commercial fertilizers, a discussion of

trade values of fertilizing materials for 1906, and analyses of miscellaneous fertilizing

and insecticide materials.

The list includes wood a.-hes. cotton-hull ashes, lime ashes, refuse ashes, nitrate of

soda, cotton-seed meal, new process linseed meal, dried hi 1, high grade sulphate

of potash, carbonate of potash, muriate of potash, double manure salts, kainit, dis-

solved boneblack, superphosphate, dissolved hone, ground hone, tankage, dry ground
fish, carbonate of lime, prepared lime, cotton waste, cotton-seed compost, rotted cot-

ton waste, damaged cocoa, glue refuse, leather dust, bone soup, refuse from wool

washings, factory refuse, muck, peat, mud from the decomposition <>f seaweed, granu-

lated tobacco stems, Peruvian guano, pigeon manure, complete fertilizers, soils, Paris

green, arsenate of lead, and other insecticides.
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Analyses of commercial fertilizers, P. Schweitzer and R. M. Bird

Sta. Bui. 66, pp. 8).—This bulletin contains a report of analyses of commercial fer-

tilizers collected during the fall of 19Q4 and the spring of 1905, as well as a financial

statement of the receipts and disbursements of the fertilizer control fund for the

year ended December 31, 1904.

Analyses of commercial fertilizers, P. Schweitzer and R. M. Bird (Missouri

Sta. BuJ. 70, pp. 11).—This bulletin reports analyses of commercial fertilizers col-

lected during the fall of 1905, and gives a statement of receipts and disbursements of

the fertilizer control fund for the year ended December 31, 1905.

Commercial fertilizers, W. W. Miller and N. W. Lord (Offic. Rpt. Sec. Ohio

/>'</. Agr. on Com. Ferts., 1905, pp. 100).—The results of inspection of fertilizers in

Ohio during the year 1905 are given, with statements regarding the fertilizer control

and the valuation of fertilizers, and the text of the State fertilizer law.

Licensed commercial fertilizers, 1906, F. W. Woi.l and G. A. Olson ( Wis-

consin Sta. Bui. 134, pp. 1-17, 24-26).—Analyses of 22 brands of fertilizers licensed

f#r sale in Wisconsin during 1906 are reported, with a brief general discussion on

the purchase, valuation, and use of commercial fertilizers, and the text of the State

fertilizer law.

Fertilizers in Japan (Bd. Trade Jour. [Gt. Brit.~\, 1906, Jan. 4; abs. in Jour. Soc.

Chern. Indus., 25 (1906), No. 2, p. 84).—Statistics are given showing the extent and

increase of use of fertilizers in Japan, especially of oil cakes.

The value of the fertilizers imported into Japan during the first 6 months of 1905

is reported to have been 12,976,352 yen (§6,462,223.30). Of this amount 7,265,109 yen

l

>:'.. til 8,024. 28) was paid for oil cake, 638,217 yen ($317,832.07) for ammonium sulphate,

1,179,304 yen ($587,293.39) for calcium phosphate, and 636,997 yen ($317,224.51)

for sodium nitrate. The oil cake comes from China, one-third of the nitrate

from the United States, and the remainder from Chile and various other countries,

the calcium phosphate and ammonium sulphate from the United Kingdom. There
are several chemical factories at Osaka which produce fertilizers, especially ammonium
sulphate.

Artificial fertilizers, P. G. Wicken (Jour. Dept. Agr. West. Aust., 12 (1905), No. 1,

pp. 7-18).—This article discusses especially the prices and value of the fertilizing

materials available in West Australia, and gives formulas for fertilizer mixtures for

various kinds of crops, with directions for their application. The draft of various

crops on the fertilizer constituents of the soil is also explained.

AGRICULTURAL BOTANY.

Plant breeding-, L. H. Bailey (New York and London: The Macmillan Co., 1906,

pp. NIY-\-483, figs. 43).—This is a fourth edition of the author's work on plant

breeding, which first appeared in 1895 (E. S. R., 7, p. 562).

The most marked changes in this work are to be found in chapter IV, which has

been wholly rewritten and wThich gives a resume of the investigations of de Vries,

Mendel, and others, and in chapter V, which gives accounts of current plant-breeding

practice. This last chapter summarizes the wTork of Burbank and Keeney, and the

investigations of the experiment stations and of this Department along this line. A
chronological bibliography of references to such literature as English-speaking horti-

culturists would be most likely to find completes the volume. The bibliography

embraces something over 100 pages and is brought down to 1905.

On the correlation between calcium salts and the assimilation of nitrate
nitrogen, V. Y. Yermakov (Zhur. Opuitn. Agron. (Russ. Jour. Expt. Landw.), 6

(1905), No. 4, pp. 403-431).—The formation of ammonia and oxalic acid when nitric

acid acts on glucose suggested to the author the possibility of a similar reaction tak-
ing place in plants during the assimilation of nitrate nitrogen, whereby the ammonia
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serves for the synthesis of albumin and the oxalic acid, precipitated by the calcium,

remains without further influence, If this hypothesis were true, in the absence of

calcium Baits the oxalic acid formed would not be neutralized, and, being injurious

to plants even in small quantities, would hinder the assimilation of the nitrate

nitrogen.

To determine this Bubjecl the author carried oul '> scries of experiments with

leaves of grapes, Paulownia imperialis, and Ailanthus glandulosa. In these experi-

ments the author used one side of the leaves of grapes and Paulownia and the leaf-

lets on one side of the raehis of A ilant hns, the other portions remaining a- a cheek.

The nitrate nitrogen was determined by the Schultze-Tiemann method.

In the first series of experiments some <>f the leaves were placed \<>v L'l hours in a

0.2 per cent solution of calcium nitrate ami others in a ill' per cent solution of potas-

sium nitrate. At the end of the experiments only traces of nitrate nitrogen were

found in the leaves receiving the calcium solution, while the leaves placed in the

potassium solution contained an appreciable quantity of nitrate nitrogen. This

seems to indicate that in the leaves receiving calcium the nitrate was consumed by

the plaid.

In the second series of experiments the leaves were placed in a 0.2 per cent solu-

tion of potassium nitrate ami were then cut in halves, some of which were used as

controls while others were placed in various solutions. The results show that in the

leaves which had received calcium salts the nitrate disappeared, being assimilated,

while where no calcium salt was present the nitrate remained unaffected. The
author concludes from this that calcium is indispensable for the assimilation of

nitrate nitrogen.— p. fireman.

The morphology and biology of nitrogen-assimilating organisms, J.. Lrrz

(/,-.-• microorganismes fixaleurs d'azote. Paris: ./. Lechevalier, 1904, i>i>- 187, figs. i'<;

abs. In Cenibl. Bakt. [etc.'], 2. AbL, 15
I 1905), No. 15-16, />/>. ;;;, 478).—The author

gives a critical review of the literature relating to nitrogen assimilation by bacteria

and other micro-organisms and practically givesa summary of the present Btatus of

knowledge on the morphology and biology of nitrogen-assimilating organisms.

After a historical resume, the author gives an account of the attempts to cultivate

tin- nitrogen-fixing organisms, particularly the experiments of \Vino<_rradski and
Beijerinck, and of the cultures known as Alinit. The general conditions for fixation

of nitrogen in the soil and factors limiting it are described, after which especial

attention is given the morphology and physiology of the tubercles on the roots of

the Leguminosse and of the organisms which they contain. The literature on the

culture of these organisms is reviewed at considerable length, and suggestions are given

for the growth of the bacteria in nitrogen-containing and nitrogen-free media. The
biological forms and physiological characteristics oi the organisms are described and

the various factors controlling nitrogen assimilation are reviewed. Accounts are

given of various attempts in the utilization of the bacteria by applying them to

practical use in the Held, particularly on the use of pure cultures.

In addition t<> the Leguminosse the author shows that tubercles ot a Bimilar nature

occur on the toots of alders, Eleagnus, Podocarpus, Myrica, Datisca, etc.

A chapter is devoted to the fixation <>f free atmospheric nitrogen through sym-

biosis between algae and bacteria by mo>v (
. s . etc.

An extended bibliography oi literature completes the volume, about ">l><> titles

being cited.

Effect of differences in solar radiations on the transfer of albuminoids in

wheat, .1. Dumont {CompL Rend. .!"/</. Sci. [Paris], I'd [1905), No. is, pp. 686-

66'8).~ It having been claimed that light is necessary for the formation of albumi-

noids in plants and that the more refrangible rays are most active in this respect, the

author investigated the subject and reports experiments carried <>n during 2 different
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seasons to test the effect of blue, black, red, and green colored screens on the produc-

tion of grain and chaff of wheat.

In 1904 the wheat grown under the black screen was richest in nitrogen, followed

by the specimens grown under green, blue, and red screens. In 1905 the experi-

ments were repeated, and in this case the highest amount of nitrogen was found in

the plants grown under the green screens, followed by those under the black, blue,

and red.

Incidentally the effect of these different colored screens on germination was tested,

and out of 100 grains selected, 92 germinated in the check, 94 under the black, 97

under the red, and 99 under the blue and green screens.

Anatomical and physiological changes produced in tropical plants by
change of environment, D. Bois and I. Gallaud (Compt. Rend. Acad. Sci. [Paris'],

141 (1905), No. 24, pp. 1033-1035).—Attention is called to the marked physiological

and anatomical changes which take place in various economic tropical plants when
taken from one region to another, and the failure to secure the successful economic

introduction of many plants, such as rubber, fiber plants, etc., is attributed to these

changes.

Wound stimuli, parasitism, and gum flow of the Amygdalaceee, M. W.
Beijerinck and A. Rant (Centbl. Bald, [etc.], 2. Alt., 15 (1905), No. 12, pp. 366-

375).—On account of the frequent occurrence of gum flow associated with certain

diseases of species of Prunus, the authors have investigated the theories of the effect

of wound stimuli to gum flow and the relation of parasites to wound stimuli.

The principal experiments were made with young shoots of the peach and of

a reputed hybrid between the peach and almond. The effect of wounding the

cambium in both young and old twigs is shown and comparisons are made writh the

stimulus caused by poisons, heat, etc. The influence of species of fungi in inducing

wound stimuli is described, and gum flow is reported as associated wTith a consider-

able number of species. In conclusion comparisons are drawn between this form of

gum secretion and the resins and gums produced by other plants.

Some experiments in the control of color in plants, H. Kraemer (Abs. in

Science, n. ser., 23 (1906), No. 585, pp. 423, 4%4).—In a previous publication (E. S. R.,

16, p. 540) the author shows that the unorganized or cell-sap color substances in

plants readily react with various chemicals, producing in many instances marked
changes in color. It was found that the majority of plant-color substances turned

green when under the influence of calcium hydrate, deep red with organic acids,

rich purple with potassium and aluminum sulphate, and blue with iron sulphate.

In 1904 the author carried on a series of experiments in this Department for the

purpose of determining the effects of certain chemicals on the color principles of

plants, the material studied being carnations, roses, and pansies, which were grown
in the presence of a large number of chemicals. The results published are consid-

ered only preliminary, but it was found that in the case of La France roses the petals

became of a uniform pink color when the plants were supplied with iron citrate and
citric acid. Maroon roses became dark red when the plants were supplied with

phosphoric acid, iron and ammonium sulphate, or sulphuric acid. The maroon roses

when treated with sulphuric acid were found to take on a crimson color and they

also tended to produce single flowers.

Some factors concerned in color production in a species of Fusarium, J. B.

Pollock (Abs. in Science, n. ser., 23 (1906), No. 585, pp. 422, 423).—A series of experi-

ments was carried on with species of Fusarium obtained from the cut ends of corn

stubble.

One of the characteristics of the fungus is the bright salmon-pink color which
develops on many artificial media under proper conditions. Among the conditions

necessary for its development are direct sunlight, in the absence of which only a pale

cream color is produced, generally without a tinge of red. Moisture is also an impor-
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tant factor in the development of color, and various media were found to influence

tlic color produced by the fungus in a marked degree.

The induction of new species, I ». T. MacD \\. {Abu, in Science, n. %er., .'••'

(1906), No. 585, p. ',.'.'). The effect of a e chemical agents on the development of

new species is briefly described iii an account of experiments in which the ovaries of

Raimanmia were stimulated immediately previous to fertilization.

Among the seeds secured were a number which produced plants differing from the
normal or typical species, an.l the Beries of experiments seems to demonstrate thai

factors externa] to the protoplast may exert a profound influence upon the heredi-

tary characters, developing qualities not hitherto exhibited in the parent plant-.

FIELD CROPS.

Report of the agriculturist, B. C. I'.ifitm (Colorado Sta. Rpt. 1901, pp. :<>-.; i,

/>/. t).—A brief report of the work of the agriculturist during the season of L901 is

given. Several varieties of wheat grown for a number of years at altitudes of 7,000

it. showed a remarkable deterioration when planted at the Btation. In a Held

experiment with potatoes, untreated selected clean seed gave the largest yield. The
shrinkage of 8 lots of potatoes during 4j months ranged from 5.2 to 8.5 per cent
Notes are given on a number of varieties of macaroni w heats tested in L901.

The results obtained with Hanna barley indicated that the variety is well adapted

to Colorado conditions. Black oats from Colorado seed gave 71 bu. per acre, North

Finnish 60.5 bu., and Silesian 52.4 bu. Three acres of Russian spelt, sown at the

rate of 100 lbs. per acre, yielded 181 bu., machine measure. The crop weighed 5,386

lbs., or about 30 lbs. per bushel.

A report of the cooperative grass and forage plants experiments with the
TJ. S. Department of Agriculture at the Colorado Agricultural Experiment
Station in 1901, A. II. Danielson (Colorado Sta. Rpt. 1901, pp. SS-38, pis. \,

dgm. 1) .—The grass garden of the station is described and the species making a good

growth, a moderate growth, little growth, or dying out after coming up, and those

not germinating are listed and the more important and successful ones briefly noted.

The grasses and forage plants under field culture are also briefly discussed.

Succotash as a soiling crop, R. S. Shaw (Michigan Sta. Bui. .''<'<. pp. ltS-127,

figs. 4).—The advantages and disadvantages of several crop mixtures grown for

forage from L903 to L904, inclusive, are pointed out and notes on their culture and

uses are given.

()n Mays, 1903, a mixture of 1 pk. of corn, 1 pk. of peas, 1 pk. of oats, and 6 qts. of

barley was drilled at the rate of -•] )>n. per acre. The cutting and feeding of this crop

to pigs was begun June 24 and lasted L2 days. The yield was at the rate of 22,887

Lbs. of green crop per acre. Owing to abundant rainfall, the growth was exceedingly

dense and tall. The objection to this mixture was that it did not contain plants

making a second growth after cutting.

In 1904 corn, peas, oats, rape, and millet were sown May 7 on two different plats.

Pigs were turned in one plat on June -<> and kept there for ''>- days. The second

gro* th of rape and millet in this mixture was good.

In 190.") corn, oats, peas, rape, and clover were sown May l on one plat and May 20

on another. Floods interfered with the crop, but the data secured from the early

Bowing showed a yield of green forage of 12. Ifi tons per acre. Samples taken from 4

representative areas each 2 ft. square showed that these 16 sq. ft. had produced the

following number of plants: Oats, 61; peas, 68; rape. 55, and corn 22, their weights

being 10.6, 4.2, 2.7.~), and 0.5 lbs., respectively. The second sowing yielded at tin-

rate of 12.62 tons of green forage per acre and the 4 representative areas, including 16

sq. ft., in this case contained the following number of plants: Corn, 74; peas, 82;

oats, 43, and rape 10, the respective weights being 6.9, 1.7, 4.3, and 0.3 lbs. The
cutting of this sowing began July 22 and was completed August 11. The composition

of samples taken in 1904 and 1905 is recorded.
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[Experiments at the agricultural experiment station at Vienna, 1905], 0.

Reitmair (Ztschr. Landw. Versuchsw. Oesterr., 9 (1906), No. 3, pp. 148-179).—-The

work of the department of agronomy is reviewed and the results secured are briefly

reported.

The average results of several fertilizer tests with potatoes, sugar beets, winter

rye, and winter wheat show that of the total increase in yield secured from the com-

plete application the following percentages were due to the use of nitrate of soda:

Potatoes 48.7, sugar beets 38.2, winter rye 57.5, and winter wheat 40 per cent, The
hoed crops received 200 kg. of nitrate per hectare and the cereals 150 kg. These

comparatively small applications are regarded in general as the most profitable for

the soils under test.

Potash was applied in the form of kainit and potash salt in quantities furnishing

100 kg. of potash per hectare, and the effect of this single application observed for 3

years. The first year the increase in the different crops due to potash was medium
and regular, but where kainit was applied to oats no increase was secured. The
second year the effect of potash on all crops excepting clover was weak, being weak-

est with oats. The third year the residual effect was still quite noticeable with

clover, where the potash salt showed a better growth than the kainit, while the

year before the kainit produced the better crop. The potash requirements of barley

did not seem greater than those of other cereals.

Fertilizer experiments on meadows and inoculation experiments with different

leguminous plants, together with other work of the station are also reviewed.

Fertilizer experiments on meadows, A. Grete {Landw. Jahrb. Schiveiz, 20

(1906), No. 2, pp. 117-148).—The results of cooperative experiments carried on from

1898 to 1900, inclusive, are reported. The plats, each containing 100 square meters,

were given various combinations of phosphoric acid, potash, nitrogen, and lime at

the rate of 0.8, 1, 0.45, and 2 kg. per plat, respectively. Lime was applied only in

1898.

It was found that the soil was very much in need of phosphoric acid while its

potash requirement was small, the yields with phosphoric acid alone being almost as

large as where the 2 elements were given together. Nitrogen gave a small increase

in the yield of dry matter, but the production of protein was smaller than without

it. The increase in dry matter was insufficient to pay for its use. Phosphoric acid

and potash favored the growth of clovers and proved most profitable, although the

potash added comparatively little to the increase in yield.

Some suggestions relative to alfalfa growing in Ohio, C. G. Williams (Ohio

Sta. Cure. 49, pp. 3).—Brief general directions for alfalfa culture are given.

The station found that on soil derived from sandstone the use of a ton of lime per

acre was much more effective than other kinds of treatment, while on a limestone

soil the application of lime gave no beneficial results. In some plat experiments on

a limestone soil the use of 200 lbs. of steamed bone per acre seemed to have increased

the yield over 148 per cent, while an application of 8 tons of stable manure per acre

apparently gave an increase of 210 per cent.

Alfalfa seed: Its adulterants, substitutes, and impurities and their detec-

tion, H. F. Roberts and G. F. Freeman (Kansas Sta. Bid. 133, pp. 51-111, Jigs. 44)-—
The impurities commonly occurring in alfalfa seed are enumerated and described,

and the results of purity and germination tests made by the station are recorded.

Seed of yellow trefoil (Med'tcago lupulina) was found to be the chief adulterant,

but in a number of samples bur clover (M. denticulata) and sweet clover (Melilotus

alba) also occurred. It is pointed out that the seeds of these 3 species, unless present

in large quantities, can not be readily distinguished from the seeds of alfalfa. Yellow
trefoil and bur clover injure the quality of the forage produced, and on account of

their being annuals die out after the first year and thus reduce the stand. Sweet
clover is a biennial, and is generally distasteful to stock.
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The chief impuritj in western alfalfa seed is the dead seed of the alfalfa itself, and
the obnoxious weed seeds most commonly present were chief!) those of species of

docks and English plantain (Planlago lanceolata).

The range of germination in the Bamples ran from 60 to 96 per cent, with an

average of about 83 per cent. The separation of dead alfalfa seed was not found

practically possible, and it is recommended that the grading of alfalfa seed be based
upon actual germination tests.

Correction of a very unfavorable ratio of lime to magnesia in a soil for

the culture of barley, (i. Daikuhara [But, Imp. Cent. Agr. Expl. Sta. ./"/"in, /

(1905), No. /,/>/>. t8-16,pl. ?).—The soil originally i tained 0.64 per cent of cal-

cium oxid and 1.91 per cent of magnesium oxid, representing a ratio of 0.34 : 1. By
adding sufficient lime t<> make the ratio <>!' these two substances I : 1 the yield of bar-

ley was doubled on well-manured soil, and even more than doubled whin the

manuring was one-si. led or when no application at all was made. This resull is

attributed not only to the regulation of the ratio of lime to magnesia, hut also to the

improvement of the physical and chemical condition of the soil resulting from tais-

ing the lime content.

Buckwheat, J. L. Stone (New York Cornell sin. Bui. ?S8, />/>. 179-193, figs.
'>).—

This bulletin gives a general account of the buckwheat plant, with directions for its

culture and uses.

An experiment was made by the station in 1901 to determine whether better

results could be secured by turning rye under early in the season or by allowing it

to grow until shortly before drilling in buckwheat. The results indicated that early

plowing and subsequent harrowing to produce a thorough settling of the soil gives

the better results. It is recommended that if early plowing is impracticable greater

attention should be given to a thorough fitting of the seed bed.

The average yields in a variety test were as follows: Japanese 27.5 bu., Common
Gray 26.8 bu., and Silver Hull 19.5 bu. per acre. In cooperative tests by 14 farmers

in various parts of the State the average yield of Japanese was 21.29 bu. per acre and
that of Silver Hull 20.05 bu.

Buckwheat, E. Haseliioff (Landw. Vers. Stal., 63 [1906), No. 5-6, pp. 375-406,

figs. 11).—A general description of the buckwheat plant, directions tor its culture, a

review of experiments conducted with the crop, and a discussion of the chemical
composition of the grain, straw, and mill products, together with their feeding value,

are given. A bibliography of 17 references is listed.

The cassava industry, L. Colson and L. Chatel (Culture et mduslru <ln manioc.

Paris: A. Challamel, 1906, j>j>. 95, figs. ?, //>"/< /, dgm. /).—This book treats of the

culture of cassava on the Island of Reunion, and gives a resume" of the different

operations necessary in the manufacture of starch and tapioca. Estimates are given

on the cost of production of the crop and the manufactured food material.-.

Adulteration of red clover seed, .1. Wilson (V. S />>/>!. Agr., Office Sec. Circ.

IS, p. 1).—Of 521 samples of seed of red clover obtained in the open market 1 Hi con-

tained dodder and 5 were lound to he adulterated with seed of yellow trefoil. These
samples contained from 18.29 to 52.64 per cent of yellow trefoil.

Corn, W. II. Scherffius
I
Kentucky Sta. /»'»/. I :.'.

i»/>. 155 189, pis. 3).- A method
of selecting seed corn is outlined and a chemical study of the composition of a

number of varieties of Kentucky corn is reported. Each variety is described and
the results of analyses are given in tables.

These results show that the percentage of nitrogen does not differ materially in

the individual whorls of grain on the ear. beginning at the butt, until after the

middle is passed, when there is a gradual falling off m the nitrogen content toward

the tip. In some instances, however, the grains at the tip contained a higher per-

centage of nitrogen than the grains m any part of the ear, while m Other cases they

contained the lowest.
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In 3 samples of yellow corn with white-tipped grains scattered about over the

ears, possibly due to cross fertilization, there was no material difference in the per-

centage of nitrogen of the white tipped and the yellow grains. The author concludes

that this indicates that there is no change in the nitrogen content from the first

year's cross fertilization. Longitudinal rows of grains on opposite sides of the ears

gave approximately the same percentage of nitrogen.

Experiments with corn, C. G. Williams (Ohio 8ta. Circ. 53, pp. 11, dgms. 2).—
The tabulated results of varieties of corn tested for 3 years show that many of them

are not adapted to Ohio conditions. Experiments in thick and thin seeding pointed

out that the increase in yield was very pronounced up to an average stand of 3.62

plants per hill, the rows being 42 in. apart each way, but that it was accompanied

by a decline in average weight per ear, which was especially marked when more

than 3 plants were grown per hill.

From field counts made in 63 counties by 328 correspondents it was estimated that

the stand of corn in the State for 1905 was 83.6 per cent, The method of conduct-

ing an ear-row test plat is described in detail and the total yields of each row of a

duplicate test of this kind is shown in a diagram. The yields from the different

ears varied from 50 to 115 bu. per acre. Notes are given on a score card for dent

corn and on the selection of seed ears.

Cooperative fertilizer experiments with cotton in 1901, 1902, 1903, and
1904, J. F. Duggar (Alabama College Sta, Bui. 131, pp. 17-74).—in these coopera-

tive experiments the station furnished material and instruction to farmers upon the

agreement that the tests be made. The first year 10 reports were received, the sec-

ond 13, the>third 10, and the fourth 21. The conclusions and suggestions are based

on these experiments and on earlier work.

The use of acid phosphate was found almost universally beneficial. Kainit, which

was less frequently of benefit than acid phosphate, gave its best results where the

crop was attacked by black rust. One hundred pounds of this substance per acre

was usually found sufficient. The results indicated that on soils containing much
clay kainit was unprofitable.

Cotton-seed meal proved to be very effective on all soils except on new land, or on

soil rich in vegetable matter. For old lands a mixture of acid phosphate and cotton-

seed meal, or of these two substances and kainit,. is recommended. A small growth

of stalks under favorable conditions of climate and culture is regarded as showing a

deficiency of nitrogen in the soil, and a rank growth as indicating that only a small

quantity or no nitrogen at all need be applied. The use of phosphates hastened

maturity and the freshness of the land reduced the need for nitrogen. After a lux-

uriant growth of cowpeas or a recent heavy dressing with stable manure or cotton

seed, applications of cotton-seed meal were superfluous. Fertilizer formulas for the

cotton crop on various kinds of soils in different parts ot Alabama are suggested.

The great millet or sorghum in Madras, 0. Benson and C. K. Subba Rao
(Dept. Agr. Madras Bui. 55, pp. 122).—This bulletin gives a popular description of

the crop and of the methods of its culture in Madras.

Four-year culture tests with oats, 1901-1904, YV. Edler (Arh. Deut. Landw.
Geseli, 1906, No. 114, pp. 370).—The individual tests of cooperative experiments for

the different years are described and notes are given on the 13 varieties compared.
Strube oats gave in general the highest yields of grain, and especially good returns

were secured under favorable moisture conditions.

In dry seasons Leutewitz Yellow ranked first in yield of grain, but in seasons with
a greater moisture supply several varieties gave better yields. Beseler II succeeded
only with a good supply of soil moisture, while Beseler 111 gave average results for

the different years as compared with all the varieties tested. Duppau, Heine Pro-

lific, Heine Trauben, and Anderbeck gave medium yields and were apparently not
very readily influenced by weather conditions. Probstei and Fichtelgebirg pro-

duced medium yields under unfavorable conditions, but otherwise they were out-
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ranked in productiveness by a number of sorts. Beseler I gave the lowest yield of

grain, but with Strube ranked firs! in all years in straw production. Anderbeck and
Selchow side oats were also heavy yielders of straw, while Selchow Panicle, Fichtel-

gebirg, Probstei, and Beseler III Btood last in this regard.

A high percentage of grain was produced by Selchow Panicle, Beseler III, Duppau,
Leutewitz Yellow, Probstei, and Beseler II, and a l"\\ percentage bj Selchow side

oats and Beseler I. Beseler 11. Strube, Anderbeck, Probstei, and Duppau produced

the heaviest grain, and Heine Trauben, Fichtelgebirg, Selchow Bide oats, and espe-

cially Leutewitz Yellow, the lightest. The liter weight of the grain varied consider-

ably in different years and was quite irregular. Leutewitz Yellow and Beseler 111

were lowest in percentage of hull and Beseler II, Strube, and Fichtelgebirg highest.

The grain of Beseler I, Selchow side oats. Anderbeck, and Beseler II was richest

in protein, while that of Fichtelgebirg and Leutewitz Yellow was poorest. Selchow
side oats and l.eutew it/. Yellow outranked all other varieties in the fat contenl of the

grain, and Leutewitz Yellow also ranked first in ash content. < >n the average, Fich-

telgebirg ripened earliest, hut showed the greatest tendency to lodge. Duppau,
Strube, and Heine Prolific stood up well, and Selch-.w Panicle apparently produced

the strongest straw. The Beseler varieties, together with Leutewitz Yellow, Heine

Trauben, and Strube, proved quite smut-resistant.

The strong stooling varieties were Fichtelgebirg and Leutewitz Yellow, and the

weak stooling soils Strube, the Beseler varieties, Heine Prolific, and Selchow Panicle.

The Beseler varieties produced the longesl straw, and Fichtelgebirg, Strube, and
Leutewitz Yellow the shortest. Anderheck, the Leseler oat-, and Struhe were char-

acterized in comparison with the other varieties by thick stem-.

A preliminary report on growing- Irish potatoes, (
'. M. Conneb

| Florida Sin.

Bui. 8$, />/>. 387-406, pis. 4).—A brief discussion of potato culture in Florida is given

and the results of experiments in 1905 are tabulated but no conclusions are drawn
from the data. The work consisted mainly of fertilizer tests to determine the best

sources and the hest quantities of the essential plant food elements.

Of different varieties tested Rose No. 4, grown from blossom ends, yielded 215 bu.

and grown from stem ends, l,l>o hu. of marketable potatoes per acre. These were
the heaviest yields secured. This same variety grown from Massachusetts seed

yielded 1(50 hu., from Virginia second-crop seed L79 bu., and from seed grown at the

station during the previous fall from small potatoes left from the spring crop. 89 bu.

per acre.

Some results of potato investigations in 1905, T. (
'. Johnson

|
[Quart.'] Rpl.

W. Va. lid. Agr., 1 i 1906), pp. $1-50).— Potato culture as carried on in West Virginia

in the counties bordering on the Ohio River is described with reference to its extent

on the bottom lands along the river, the fertilizer applications and crop rotation.

the soil and its preparation, planting and cultivating the crop, harvesting and

marketing, and the attacks of fungus diseases.

The principal varieties grown are EarlyOhio, Carmen No. L Carmen No. 2, Green

Mountain, and sir Walter Raleigh. Experiments in spraying with Bordeaux mix-

ture indicated that this was a profitable operation, a marked gain being shown in

the production of the highest grade of tubers. With reference to that part of the

crop consisting of small tnhets spraying was unprofitable.

A rough skin in its relation to the starch content of potatoes, K. Kk/v.mowski

|
Jour. Landw., 54 {1006), N<>. /, pp. 57-64)>—Work on this subject by different investi-

gators is reviewed and the author's ow n results are presented. The rough and smooth

skinned tubers of 15 different varieties were analyzed and in 14 cases the rough-skinned

tubers were richer in starch. The starch content of the smooth-skinned potatoes

ranged from 16 to 19.2 per cent and that of the rough from 17.1 to 21.6 percent.

On the application of magnesia in the form of magnesium sulphate for the

needs of the rice plant, G. Daikuhara
I
Bui. Imp. Cent. Agr. Expt. Sto. Japan, 1
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(1905), No. 1, pp. 23-29, pi. 1).—The results of pot experiments are reported which
" show that in the presence of lime as carbonate the necessary amount of magnesia,

when applied as crystallized sulphate for paddy rice in sand culture, is so small that

the best ratio CaO : MgO becomes 30:1, while in the form of natural carbonates the

best ratio would be 1:1 as Aso [E. S. R., 15, p. 1062] had ascertained. This conclu-

sion will hold good also for various sandy soils, while for clayey soils the best ratio

CaO as carbonate wiU differ
„

MgO as sulphate

Additional experiments, making comparative tests of sodium nitrate and ammo-
nium sulphate, showed that the application of nitrogen as sodium nitrate was not

favorable to rice plants, its relative value as compared with ammoniacal nitrogen

being as 40 to 100.

The anatomical structure of the stems of spring rye grown on moor soils

and its change under the influence of manurial treatment, P. Vageler (Jour.

Landw., 54 (1906), Xo. 1, pp. 1-30).—The thickness of the stem wall was found to

decrease from the base toward the top of the stem. All oarts of the stem not pro-

tected by the leaf sheaths showed an evenly developed cuticle, but the epithelium

was much strengthened in the upper parts of the stem and in the internodes.

At the lower joints of the internodes the stomata under the leaf sheaths remained

inactive and there was practically no development of chlorophyll. The hypoderma

was found strongest in the lower parts of the stems and in the internodes. The

development of the parenchyma was greatest in the lower portions of the stem and

in the upper parts of the internodes. The tissue through which protein is trans-

located prevailed near the head. The proportion of lumina to cell walls in the stem

increased from below toward the spike, corresponding to the lesser strength require-

ments in the upper portions near the head.

The results of experiments to determine the influence of the fertilizer applications

used showed that all manurial treatment, excepting the use of phosphoric acid by

itself, tended to increase the size of the stem by enlarging the cell lumina at the

expense of the cell walls. The parenchymatic tissue also increased with the quan-

tity of fertilizer applied. Potash, without weakening the stem, favored the produc-

tion of parenchyma and assimilative tissue and a reduction of unproductive tissue.

Its use also resulted in a marked strengthening of the cuticle.

Nitrogen remained indifferent toward the length of the stem and the development

of the fibro-vascular bundles, but it reduced the quantity of hypoderma, especially

in the lower internodes. This result, coupled with a greater production of chloro-

phyll in the lower parts of the plant and a reduction in percentage of cell wall,

weakens the stem. When nitrogen and potash were applied together the effect of

weakening the cell wall was quite marked. Phosphoric acid given in excess pro-

duced exceptionally low yields. While acting favorably on the development of the

framework of the plant, phosphoric acid reduced the total quantity of cell wall, but-

when applied with potash and nitrogen it had a strengthening effect on the plant.

Experiments with sugar beet, G. Clarke (Essex Ed. Com., County Tech. Labs.,

Chelmsford, 1906, Jan., pp. 22, pi. 1, figs. 3).—Experiments were conducted at 5

different points. The average yield of sugar beets per acre was 18.3 tons, the

percentage of sugar in the beet 16.7, and the purity 84.7. The results with Redtop
sugar beet were not included in the average figures just given. This variety gave an

average yield of 24.5 tons per acre, with 11.8 per cent of sugar and 79.2 purity.

Seedling canes and manurial experiments at Barbados, 1903-1905, J. P.

d' Albuquerque and J. R. Bovell (Imp. Dept. Agr. West Indies, Pamphlet 40, 1906,

pp. 119).—A summary of part of the work with sugar cane carried on under the

direction of the Imperial Department of Agriculture is given.

The varieties of canes were grown on black soils in 12 cases and on red soils in 3.

Cane B. 208 again gave good results as plant canes, especially on red soi's. B. 147
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outranked all the other varieties tested on the black soils. Of the newer varieties

B. 1,529 stood second on both Mark and red soils. The results indicated thai the
application of nitrogen both to plants and rattoons is profitable. Sulphate of potash
was also profitable, bul phosphatic fertilizers either had no effecl or decreased the
yield.

Report on experiments with varieties of swedes, 1902-1905, \\
'. Ai.i w

i Edinb. and East of Scot Col. Agr. Bul. ;. pp. 16 I. Twenty-four varieties of bw<

were tested for 4 years. The varieties varied in productiveness and quality, pro-

ductiveness being more inherent in the variety than quality.

The quality of the crop was influenced by the kind of soil, the size of the roots

produced, and the variety grown. Wei and cloudy seasons reduced quality more
than quantity. The best producing variety was Premier, which gave on an average
fully 1 j t.»ns per acre hk.it than ( lonqueror, which si 1 nexl in the tests. In quality
Kinaldie stood first, Stirling Castle second, and New Arctic third.

In the production <»f dry matter per acre Magnum Bonum and Queen ranked first

and second, respectively, with an average difference of \ cwt. per acre in favor of

Magnum Bonum. Next to these varieties in the production of feeding material
stood Premier, Paragon, and Stirling Castle.

On the lime factor for the tobacco plant, <b Daikuhara {Bul. Imp. Cent. Agr.

Expt. Sta. Japan, l {1905), No. l, pp. 11-22, pis. 8).—In order to determine the

besl ratio of lime to magnesia in a son
1

used for the growth of tobacco a series of pol

experiments was made in which ratios f 1, 2, and i parte of lime to 1 of magnesia
were used. The best results were obtained with a ratio of 4 parts. if lime to 1 of

magnesia. In all east's the tobacco plants were benefited by the application of lime.

The results of seed tests at the German seed control stations
I

Milt. I >, uL

Landw. GeseU., 21 {1906), No. 11, pp. 121-128).—The number of samples tested and
the average germination and purity at different seed control stations where this kind

of work has been in progress for from 10 to 28 years are given in a table and briefly

discussed.

Attention is called to the fact thai salable beet <i'^i\ must come up to the following

requirements: A kilogram of beet seed must produce at least 70,000 sprouts in 14

days after planting, and of this number at least 46,000 must be produced in the first

6 days. Of !<><> seed bulls not less than 75 must have Bprouted in this time. The
water content of the seed is considered normal up to 15 per cent, inclusive, and up to

17 per cent, inclusive, the seed may still be sold bul a deduction in weight for the

extra moisture content must be allowed.

Standard seed may contain 3 per cent of foreign matter, but when the content

reaches r> per cent a deduction in weighl must be allowed. < >\vr 17 per cent of mois-

ture or morethan 5 per cent of foreign matter in a beet sample makes it unmarket-

able according to the law.

Report of the seed control station at Vienna for 1905, T. von Wi:i\zn:i;i.

(Ztochr. Landw. Versuchsw. Oesterr., 9 {1906), No.S,pp. 979 882, pi. t).—A review of

the work of the station during the 25 years of its existence is given. During this

period 200,867 determinations were made.

A list of s ."> Beed firms cooperating with the station is given, together with a regis-

ter of the demonstration fields and forage plant and grass seed culture investigations

established and in progress since 1898. The work conducted in the Alpine regions

from 1890 to 1905 is described and the different investigations carried on in 1905 are

noted.

Studies of weeds. I, Some common thistles, J. Pbbcival {Jour /»'</. Agr.

[London], 12 {1906), No. J.', pp. 705-715, figs. 10).—The 4 common thistles Oarduus

srispus, Cnicus lanceolatus, C. palustris, and C. arvensis are described and figured, and

directions for the extermination of each species are given.

4113—No. 12—06 3
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Pineapple culture. Ill, Fertilizer experiments, H. K. Miller and A. W.
Blair {Florida Sta. Bui. 83, pp. 405&37, pis. 8, dgms. 3).—This bulletin contains

the detailed plan and results of fertilizer experiments with pineapples, extendino

over a period of 5 years.

The purpose of the experiment was ' to find out from what source or sources iris

best to obtain fertilizing materials for j ineapples; the proper quantity to use for the

best results as regards quantity, qualify, and shipping properties; best method of

applying; ratio of phosphoric acid, nitrogen, and potash; the effect of shading, and

to determine any other conditions which will prove of advantage to the industry."

The experiment contained 96 separate plats, with as many variations and combina-

tions of the fertilizers commonly used for this crop. Each plat contained 100 plants

and occupied tAq of an acre. All the plats were covered with a lath shed, furnish-

ing | shade. Preliminary to the work pineapples were analyzed with reference to

the fertilizer constituents contained to determine the proportion in which they exist

normally in the plant and fruit. The ratio of the constituents was found to be prac-

tically as follows: Phosphoric acid 0.8, nitrogen 1, and potash 2. The results secured

on the different sections of the plats are discussed in considerable detail and illustra-

tions given of the plants on many of the different plats.

Acid phosphate was found to have an injurious effect upon pineapples which

could be corrected by the use of lime. It is thought that the acid phosphate itself

was not the cause of the injury, but rather the sulphate of iron and aluminum which

it contained, since acid phosphate derived from bone black did not have any inju-

rious effect on the plants. Since, however, acid phosphate is occasionally colored to

represent dissolved bone black, it is recommended that one not experienced in the

use of fertilizers should not use any form of acid phosphate whatever for pine-

apples, but rely upon bone meal or slag.

On the whole the best results have been obtained by the use of about 3,750 lbs. per

acre of fertilizer, analyzing 4 per cent available phosphoric acid, 5 per cent nitrogen,

and 10 per cent potash, and this formula was perhaps best compounded by the use

of bone, blood, and high-grade sulphate.

A number of fruits were analyzed to see if increasing amounts of fertilizer would

affect their composition. The results obtained are tabulated, but the data are not

considered sufficiently satisfactory to warrant conclusions.

Among the recommendations and conclusions drawn from the whole work, it is

shown that as a source of phosphoric acid fine ground steamed bone, bone meal, and
slag have given the best results. If acid phosphate is used lime should be added

every year or two at the rate of 750 lbs. to the acre. "As sources of nitrogen,

dried blood, cotton-seed meal, and castor pomace may be used. Nitrate of soda may
be used for the first 6 months and possibly, to a limited extent, for the first year,

but after the first year it will probably be safer to eliminate it entirely. Consider-

able caution is required in its use.
'

' Of the potash salts used, high and low grade sulphate have given the best results,

the latter seeming slightly the better. Muriate has given fair results, though the

sulphate undoubtedly gives better results. Kainit should not be used. High-grade

tobacco stems, though not used in this experiment, have been used by a number of

growers with good results.

"For most of the east coast soils we would recommend 3,500 to 4,000 lbs. to the

acre annually of a fertilizer analyzing 4 per cent available phosphoric acid, 5 per

cent nitrogen, and 10 per cent potash, to be applied at the rate of four applications a

year for the first 18 months, and after this two applications a year; one in February
or March, as the conditions may require, and one soon after the removal of the sum-
mer crop."
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The use of a growing fertilizer on pineapples? al the beginning of winter has been

found objectionable, since when the plants are started into growth at this time, they

are more easily injured by cold weather \\ hich maj follow in January or February

.

Ground tobacco stems may In- used in the fan, since this material <!<>«•> n< <t cause

much growth, but tends to tin- production, rather, of hardy plants, better able to

withstand the cold.

"Within ."» weeks, or as soon :i- p< >ssible aftef >. -t t i i ilt out, the plants should have a

light application of cotton-seed meal iii the I'ud, about a tablespoonful to the plant.

The first regular application should be put on broadcast about 6 weeks later, and be

thoroughly worked in with the scuffle hoc" The experiment brought out clearly

that when the quantity of fertilizer was increased from a little more than a ton to

nearly 2 tons per acre, the number of larger sizes of pineapples was increased to a

\ct-\ profitable extent.

The pineapple crop was injured in L905 by a frost in February, and some observa-

tions were made to determine the relation between the different fertilizers and the

Erost-resistance of the crop, bul no satisfactory conclusions could be drawn.

Pineapple culture. IV, Handling- the crop, II. II. Ih mi: Florida S/<i. /»'"/.

84, pp> 441-457, pis. 5, fig. 1).— In the 3 preceding bulletins on this subject, soils,

varieties, and results of fertilizer experiments have been considered I . 8. R., 14,

p. 459; 15, p. 468; 17, p. 1154). In the present bulletin the author considers the

subject of packinghouses and their equipment, field equipment for the harvesting of

pineapples, pineapple packages, harvesting, _rr:t< 1 i i i>_r
, shipping, and marketing fruit

with special reference to Florida conditions.

Relative to the picking of pineapples the author ,-tates that before reaching full

maturity the pineapple is dark, black-green in color and the eyes somewhat pointed

and angular. As maturity advances the eyes flatten down somewhat in the center

and become slightly elevated around the margins, and the color changes to a very

pale green. " The opening and spreading of the crown may he taken as one of the

best indications of maturity \s the fruit ripens the stem elongates, the

Blips grow rapidly and fheir leaves spread out." In summer fruit intended Eor

short-distance shipments and immediate consumption the basal eyes may be allowed

t<> retain some color. " If considerable time is to elapse between picking and con-

sumption, the fruit should not be quite s ature."

The mango in Hawaii, J. E. Higgins
I
Hawaii Sta. Bul. 1 .', pp. :.', />/*. W).—

A popular treatise on the culture of mangoes in Hawaii. In some experiments made

to determine the longevity of mango seeds it was found thai of seed .'il to 11 days

old, 4:;.") per cent germinated and produced good plants. These figures indicate that

the seed can be preserved much longer than is generally supposed. An analysis is

given of the mango, which shows it to contain 82.51 per cent water, 0.39 per cenl

ash, 0.01 per cent fat, 1.45 percent fiber, 0.84 percent protein, and 14.80 per cent

carbohydrates.

Directions are given forthe manufacture of chutney, marmalade, and jelly from

mangoes, and notes are given on mango breeding, diseases and Insects affecting man-

goes, varieties of mangoes, and mango seedlings in Hawaii.

Vegetable novelties, F. W. Rank and II. F. II ill
I
New Hampshire Sta. Bul. 125,

pp. 155- 180, figs. 97 ).—The results are given of test- of BOme of the more recent varie-

ties of beans, beets, cabbage, carrots, sweet corn, cucumbers, lettuce, watermelons,

pumpkins, squash, potatoes, and tomatoes, with brief descriptive notes. Nitro-cul-

ture was used without success in the growing of beans and peas.

Horticultural division, <;. s. Scott (Orange Biver Colony Dept. Agr. a Ann. Rpt,

1 (1904-5), pp. 169-181).—Notes on a large number of fruits planted at various gov-

ernment fore-try station-, and of the growing of certain vegetables, particularly pota-

toes, on the same area.
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Flower biology and productiveness of fruit trees, Ewert (Landw. Jahrb., 35

(1906), iVo. 1-2, pp. 259-287, pis. 2).—Results of extensive experiments are given in

which the productiveness of apples and pears, as related to the biology of flowers,

was investigated. The special point studied was whether there is anything to fear

from the standpoint of self-sterility in making large plantings of a single variety.

The following conclusions from the author's work, which extended over a period of

3 years, will show the problems on which data were secured:

Numerous seeds and increased size of fruit accompany each other. Seedless fruits

occur not only on such seedless varieties as Vaterapfel and Rihas Seedless, but fre-

quently on trees that usually produce fruit with seeds. Seedless fruits grown on the

same tree in competition with seeded fruits are smaller than the latter and frequently

misshapen. If foreign pollen is withheld from a tree and only seedless fruits pro-

duced, these fruits reach the same size as fruits with seeds. In plantings of a single

variety the number of seedless fruits and fruits with but few seeds is relatively high.

More fruits with than without seeds are found, however, which indicates that even

under such difficult conditions, foreign pollen is carried to the blooms in consider-

able quantities. Waite's division of fruits into self-fertile and self-sterile sorts requires

revision, since fruits may be formed in the absence of pollen.

The experiments which have been made to determine the effect of self-pollination

on individual branches of a tree are often of negative value because the enclosing

of the blooms results in an unfavorable physiological condition and seedless fruits

formed on such branches must compete for nourishment with the seeded fruits on

other branches.

There is no basis for the fear that large plantings of a single variety in Germany
will result in a decreased yield. The ability of pollen to germinate is variable, but

may endure for more than 3 weeks.

Fruits and other food products of Jamaica, E. J. Wortley [Jamaica: Gleaner

Co., Ltd., 1906, pp. 73, pis. 2).—Brief descriptions and notes are given on the more

usual fruits and vegetables grown in Jamaica, as well as such subjects as cloves, cof-

fee, kola, vanilla, sugar cane, etc. The plates show the fruits of all the different

plants described.

Influence of colored light on the preservation of ripe fruit [Mark Lane

Express, 94 (1906), No. 3889, p. 399).—In an article abstracted from the Bulletin oj

Agricultural Information, the results of some experiments are given in which it is

shown that ripe fruit can be kept for a longer time under blue glass than under

ordinary circumstances. In the experiments cited strawberry plants were grown in

pots, and when ripe, part of the pots were placed under red glass and part under

blue glass. After a couple of days the fruit under the influence of red light was

completely spoiled, while those under blue light kept in good condition for 7 days.

Orchard notes, W. M. Munson (Maine Sta. Bui. 128, pp. 65-80, pis. 4).—Under
the above heading notes are given on spraying, insects and diseases affecting apples,

winter injuries to apple trees, mice injuries, and suggestions given as to pruning

trees and handling fruit.

The injuries to apples following the severe winters of 1903-4 and 1904-5 were
thought to be due to the overbearing of the trees following a dry season and the

very cold winter. Trees which were well cultivated and fertilized started a vigorous

growth near the base of the main limbs from which it will be possible to build a new
top. In neglected orchards or where the thrifty trees were left in sod, the injured

trees continued to deteriorate and many have died. In order to prevent future

winter injury it is suggested that the trees be not allowed to overbear.

If tar paper is used to protect trees from mice injuries, it is considered important
that the paper be removed in the spring; otherwise there is danger of the tree scald-

ing. The cost of sufficient wire screen to protect 400 young trees was $7.50. The
tar paper for an equal number cost 84 cts. Strips of wood veneer, which cost
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$5 per thousand, were also used successfully, but in applying them the work must

be done before freezing weather coin.- or many of them will crack and be useless.

A still cheaper form of protection is a coat of paint, providing pure materials are

used.

An obscure physiological disease of apple trees, apparently due to the excessive use

of nitrogenous fertilizers and the lack of available potash, is briefly described.

The apples of New York, II, S. A. Beach, V 0. B n. and 0. M. Taylob

(New York Stat Sta. Rpt. 1908, pt. 2, pp. TV 860, ph. 84 . This volume is similar

in make-up to the preceding (E. S. R., 17. p. 559 . and is devoted to summer and

fall apples which have originated or are grown in New York. It contains an index

<»f the varieties mentioned in the volume, and also a combined index to volumes I

and 2.

Apple districts of New York with varieties for each, I'. I'. Hedrk k. N. 0.

Booth, and < >. M. Taylor (New York Stale Sla. Bui. 275, pp. 61, map I). An alpha-

betical catalogue is given of the apples thai have grown or have originated in New

York, in which the characteristics and season of each variety are noted, ii- suitabil-

ity for different sections of t he state pointed out, and general remark- given on its

usefulness.

In addition a discussion is given of the distribution of varieties of apples and the

adaptation of groups of apples. Under the latter headings large number of varie-

ties of apples have heen classified into groups, such as Aport Group, Baldwin Group,

Early Harvest Group, Fameuse < Iroup, etc. New York state is divided into 9 pomo-

logical districts, and lists of varieties which may be successfully cultivated for differ-

ent purposes given for each. A list of varieties of apples which are unworthy a place

among the apples of New York is included in the bulletin, as well as a list of those

which have not heen sufficiently tested to justify comment on them.

Peach and plum culture, A. B. McKay ( Mississippi Sta. Bul.98, pp. 16, figs.

An account of the laying out, planting, and yields of a '.'-acre peach orchard. 6 acres

of which was planted for commercial purposes with 900 Elbertaand 50 Triumph peach

trees, and the remaining 3 to numerous varieties of peaches and plums.

The orchard was planted during the first days of January, 1898. In L899 the tree-

were severely frozen, so that the hark from the ground to the crotches of the lower

branches Could be easily pulled away from the tree. They were severely headed

hack and entirely recovered.

Three crops of peaches have heen secured from the commercial orchard. The

yield in 1901 was 550 bu.; L902, 520 bu.; and in L904, L,575bu. The total net returns

from the shipment of these fruits to St. Louis, Chicago, and St. Paul were $2,1

The first year the orchard was set oul sweet potato.- were gro^ n between the rows,

and yielded at the rate of 100 bu. to the acre. The next season peas were planted

between the rows, and yielded at the rate of 20 bu. -per acre. The total receipts from

these crops amounted to s:;i id. The cost of the trees and the expense of preparing

the land and planting was $66.75. The care of the orchard is placed at $270, making

a total expense of $336.75.

There was, therefore, a profit 011 the crops grown in the orchard of S">."..L'">. which

may be regarded as a good rental value on the land for .". years, at the end of which

time the orchard was ready for fruit-beai ing, free from encumbrances. For the next

4 years the average returns from tin' orchard and fruit were $625, or $104.16 per acre.

The annual expense of caring for the orchard during this period is placed at $30, leav-

ing a clear gain of $7 \. pi for each acre during the ]

Brief descriptions are given of 20 varieties of peaches, and of ~ varieties of plums

grown m the experimental orchard. Relative to the fruit produced on different kinds

of soil, the author state- that trees on the stiff, heavy clay over a light-colored, sticky

and poorly drained subsoil made a rather unhealthy growth, a large percentage of

the trees died, and tile fruit lacked el,. rand flavor. "On the deep, strong clay loam
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over an orange-colored clay subsoil the trees have grown rather too vigorously." It

has been difficult to keep wood growth within proper limits, hut "rather more fruit

has set on these trees than in other parts of the orchard."

< >n light, grayish-colored soil the'trees are medium sized, require but little prun-

ing, and produce a fair amount of fruit of good quality, but show signs of nearingthe

end of their period of usefulness. I >n red clay over deeper red subsoil "the trees are

of medium size, but healthy, well shaped, and require but little pruning. The fruit

on this section is invariably more highly colored, freer from defects, more uniform in

size and shape, and more highly flavored than that from other parts of the orchard."

Peaches for home and market, W. J. Green and F. H. Ballou (Ohio Sta. Bui

170, pp. 157-186, figs. 35).—Popular directions are given for the culture of peaches,

including recommendations as to the soil and its preparation, location, trees, plant-

ing, cultivation, fruit thinning, etc., with brief descriptions of 30 of the better sorts.

Varieties of strawberries and cultural directions, O. M. Taylor (New York

State Sta. Bui. 276, pp. 63-79).—The author describes 27 of the standard and newer

varieties of strawberries which have been grown at the station, and gives brief cul-

tural directions for strawberries.

In 1905 the season was specially favorable at the station for a good strawberry crop.

Fairfield and Weston No. 1 were among the earliest of the desirable kinds. Weston

No. 1 produced large fruit of desirable size to the close of the season, but Fairfield

appeared to be valuable only on account of its earliness. Among the latest sorts were

Cardinal, Mark Hanna, Mead, President, Kidgeway, and Rough Rider. All of these,

except Cardinal, produced large fruit of desirable size to the close of the season.

The author suggests that the varieties Joe and Mead should be planted closer than

other varieties. Mark Hanna was the most productive, though low in quality.

President was of largest size and an excellent show berry, but deficient in quality.

Mark Hanna yielded at the rate of 12,400 qts. per acre, while Midnight, the least pro-

ductive variety, produced but 1,114 qts. per acre.

Strawberries, 0. M. Taylor (New York Stat,' Sta. Bui. 276, popular ed., pp. 8).—
A popular summary of the bulletin noted above.

Marketing1 strawberries (Country Gent., 71 (1906), No. 2780, pp. 450, 451).—An
account of a successful cooperative society for marketing strawberries, located at

Neosho, Mo., witftsome details as to methods of marketing and doing business.

Longevity of grapes of various varieties and species in north Texas, T. V.

Munsox ( Ti xas Farm and Ranch, 25 (1906), No. 7, p. 5).—The author gives the results

of growing 69 varieties and species of grapes for 19 years in Texas, on a light sanely

soil from 6 in. to 3 ft. deep and resting on red and yellow clay subsoil. The data are

largely given in tabular form. They show the names of each variety, its specific

blood, the number of vines of each variety planted 19 years before, number and per-

centage of vines now alive, degree of profitableness, diseases affecting and present

condition of each variety.

The author considers the native Post grape ( Vitis lincecumii) the most valuable of

all American species in many respects. It therefore has been used extensively in

hybridizing. The article refutes the statement of H. M. Stringfellow to the effect

that the Aestivalis types of grapes are the most reliable in the interior of Texas:

The tabular data given show a number of varieties superior to these.

Varieties and species of cultivated cacao, M. A. Fauchere (Jour. Agr. Trop.,

6 (1906), No. 57, pp. 76-79).—Brief descriptions of varieties and species of cacao,

with an account of their respective uses.

Second report on pecan culture, H. H. Hume (Florida Sta. Bui 85, pp. 463-501,

pis. 8, figs. 14) .—This is a popular bulletin on the pecan, dealing with its botany and
culture in Florida. Such matters as propagation, grafting, nursery growing, top-

working, preparation of soils, the planting of the orchard, cultivation, fertilizers to

use, methods of pruning, harvesting, marketing, and varieties, are considered in
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bulletins issued <»n this same

e buds ii"\\ commonly used are those

[line of budding. The recommenda-

detail. It is similar in character to the two p

subject i
E. s. R., l |, ,,. 57; L2, p. 559 .

Relative t<> building the author states thai tl

which have been formed just previous to the

tions of I Hiver
|
E. S. I;., l l. p. 968 that dormjanl buds of last season be used, has

not aiet with favor in Florida because of the Urge amounl of u 1 which must be
sacrificed t-> Becure a few buds. The bes! trees!for planting in 'ho pecan orchard are

well -Town L-year-old trees, Erom :: to :, ft. higjh. The besl time to plant is in the

latter part of November t<» the firsl of February. The 1" varieties \\ hich the author
believes worthy of cultivation in Florida are] described and not.- given on their

origin.
j

All the spireas worth growing, .1. Dunbai i Gard. Mag. [.V. )'.
], 8

.;, pp. $06-210, figs. 8).—Of the ">i> species of spireas in cultivation in the United
stat. -only 14, in the author's ..pinion, are wortp cultivating, ami these belong to two

greal natural groups, the early bloomers, wl^-h are white flowered, and the late

bloomers, which are some shade of pink, with two exceptions.

The first -roup is pruned in June; the secftnd in winter. These L4 species are

.livi.le.l inn. :. flowering types, each of which is illustrated. The culture of spireas is

given, with descriptions of each species of importance. A systematic key or guide
i-s given t<» the horticultural value of these specjes.

The American carnation, A. Hemsley \<:<tr-!. Chron., . No.

1002, pp. 145, 146).—The author states that the introduction of the variety Mrs. T. W.
Lawson in England has led to the extensive cultivation of American carnations in

England, and that the American varieties are far in advance of the English. A
number of varieties are described and methods of cultivation discussed.

Further experiments on inheritance in sweet peas and stocks, W*. B iteson,

E. R. Saunders, and P. C. Punnett (Proc. Roy. Soc. [London], Ser. B, 71 {1906),

No. B 517, pp. 236-238).—Some of the peculiarities in color inheritance among
peas ami stocks are pointed out as the result of Experimental investigation.

FORESTRY.

The forestry work of the Ohio Experiment Station, W. J. I rREEN and <
. W.

Waid {Ohio Sta. Circ. 50, pp. //, figs. 5).—A considerable amount of cooperative

forestry work with farmers is being undertaken. In all :!•">•"» plats have been planted

to forest trees in different parts of the state under the supervision of the station.

The plan is to give aid to those who wish to help themselves rather than to carry

on large forestry operations independently. Some forestry work is being .lone at

the station. In all about 9 acres have been planted to <'<it<t/j,<i speciosa, black or yel-

low locust, Osage orange, white ash, green ash, larch, black walnut, and mulberry.

Seedling trees are furnished by the station to farmers without cost

It is stated that in a catalpa grove 23 years old, the timber value was $326, <>r

$14. 17 per acre for each year since planting. In the case of the locusl grove 19

old, the value Was $341.76, Or $17.98 per acre for each year since planting.

Forest planting in the sand-hill region of Nebraska. < .. Pinchot ( U. S. Dept.

Agr., Forest Serv. Circ. ':. /'/>. 5).—The result- of experiment- in growing pine trees

on the san. I hills of Nebraska seem to indicate thai western yellow ami jack pine

can he successfully used in this region.

The best of the jack pine trees Bel out on the Bruner plantation in 1890 are now 18

to 30 ft. high. Tin' western yellow pine (bull pine) although not a- l'a-t growing as

jack pine, is longer lived ami is a mor.- valuable tree when matured, and is equally

well adapted to the region for planting. Suggestions are given on where to Becure

planting material and methods of planting. The coel of wild jack pine Beedlings is

placed at $5 per thousand delivered, and of yellow pit:. - |15 per thousand.

The cost for material and labor is placed at $2.30 per acre.
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Review of forest administration in British India, S. Eardley-Wilmot (Rev.

Forest Admin. Brit. India, 1903-4, PP- 63, maps 2).—In addition to the usual data

regarding forestry affairs in 1903-4, a 5-year review is given of forestry conditions in

India, in which it is shown that the forest area has increased from 81,869 square

miles in 1S99 to 96,466 square miles in 1904. The working plans at the end of 1904

covered 33,680 square miles. The total cubic feet of timber and fuel cut during this

period was 236,016,000. At the same time 214,505,000 bamboos were cut, and the

minor forest products amounted to 4,756,000 rupees. The total revenue for the

5-year period was 19,658,000 rupees; the total expenses, 11,269,000 rupees.

Relative to the Imperial Forest School, it is shown that, since its establishment in

1899, 673 students have gone out of the school, of whom 418 are now in government

service, 135 in that of native states, etc. The average cost of education per head is

2,606 rupees, without taking into consideration the cost of the buildings.

The appendixes contain the usual data in regard to the forest survey operations,

expenditures, receipts, etc. Two large maps of India are given, one showing the

distribution of forest lands in India, and the other the forest survey working plans

now in operation.

How shall forests be taxed? A. Gaskill {Forestry and Irrig., 12 (1906), Nos. 3,

pp. 119-122; 4, pp. 172-177).—A paper read before the Society of American Forest-

ers, in which inequitable taxation is held responsible for much of the present forest

destruction. Suggestions are given as to the principles which should be applied in

the taxation of forests. European systems of taxation are briefly noted.

The author holds that forests should be assessed apart from the land on which

they stand, and since they are of public benefit the commonwealth should bear a

part of the cost of maintaining them—that is, the State should be made to contrib-

ute its share of the cost, as well as the counties in which the forests are located.

The greater part of the tax on the forest should fall due when the timber is sold,

and the deferred tax should bear a fair relation to the net yield of the property.

The owner is entitled to a fair annual return on his investment.

In the enactment of future tax laws relative to forest property, three considera-

tions should enter, "(a) Necessity—the support of the local government; (b) equity

—

an assessment based upon the actual yield, collection of the tax (on the trees,

not on the land) deferred until the crop is sold, and a recognition of the peculiar

risks—fire, trespass, etc.—to which forests are subject; (c) encouragement—a special

rating of the property to compensate the owner for whatever expense attaches to

maintaining the forest in a condition that best serves the public interest."

Kealia forest reserve (Hawaii. Forester and Agr., 3 (1906), No. 2, pp. 61-68).—
This proposed forest reserve contains 9,935 acres. Its purpose is to protect the

natural forest covering the watershed of the northern end of the Puna District of

Kauai. A description is given by the superintendent of forestry, R. S. Hosmer, of

the lands and forests included.

Ewa forest reserve (Hawaii. Forester and Agr., 3 (1906), No. 2, pp. 68-79).—

Recommendations, with resolutions relating to the establishment of Ewa forest

reserve, are given, with a report by the superintendent of forestry on the area of

land included, and an account of the forest. The purpose of the reserve is to insure

the continuance of the forest on the Koolau Mountains, and to increase its efficiency

as a protection forest by bringing the area under a system of forest administration.

The total area of the whole reservation is approximately 28,550 acres.

The black wattle in Hawaii, J. G. Smith (Hawaii Sta. Bui. 11, pp. 16, pis. 3).—
The results are given of harvesting a 6-acre grove of Australian black wattle (Acacia

decurrem) about 13 years old, and directions given for the cultivation and harvest-
ing of this tree in Hawaii. Some data are also given on the influence of climate on
the tannin content of black wattle, the production of tan-bark extracts, details of
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tanning processes, and suggestions on what to do with the w 1. The insect ene-

mies of black wattle in Hawaii are briefly enumerated by l>. I.. Van hint'.

The wattle appeal- to thrive best in Hawaii on rather heavy Boils at an elevation

of 800 to 3,000 ft., w here the rainfall ranges ii'Miii 80 to 150 in. per annum. The 6-acre

tract harvested grew on a ste slope at an elevation of 600 to 800 ft. [t yielded 38

tons of l-ark. The 36 tons which were Bold broughl $839.44, and in addition 500

fence posts and 88 cords of firewood were secured. The lire won. I «;i- sold foi 1689.25,

makingthe total value of the tract a little over $1,600. The trees al thistimehad

reached their full developmenl ami during the preceding l years aboul 20 per cent of

them had 'lied, some because they had reached their limit of growth, ami others <>n

account of injury from stock and insects.

Under methods of cultivation, it is stated that 1 lb. <«f seed will plant 10 acres.

Before planting, the seed Bhould be either covered with boiling water and allowed

to stand 24 hours, or scorched in hot ashes to soften the hard outside skin to fecil

itate germination. It is considered more economical to plant the seed in place than

to sow in nursery rows and transplant. The trees on good -oil should be ready to

cut in 10 years. In the station grove trees of the same age varied from I
s in. at the

butt, when growing on rich soil with heavy rainfall, t<> only in. in diameter on

rocky thin soil at a lower and drier elevation. Ten-year-old trees should yield at

least loo lbs. of green hark, equal to 50 lbs. of dry hark. It is considered doubtful

whether black wattle can he profitably cultivated except on land of fairly good char-

acter.

The best bark was obtained by drying under roofs. The main point seems to be

to dry in such a manner that the bark will not mold. Where sufficient^ large

areas are to be harvested, the author believes it would pay to build a large drying

house carrying temporary slatted floors Is in. apart, on which the green hark, cut

into lengths of 2 or 3 in., could be uniformly distributed for drying.

In investigating the intluenee of climate on the tannin content it was found that

in the case of koa bark (Acacia koa I, that taken from trees above Hilo showed 17 per

cent tannin, while samples taken from a much drier district showed only 12 per cent

Samples of wattle bark taken from tree- growing in a very wet districl showed fully

as high tannin content as trees growing in a very dry district. The range of tannin

in this bark varied from 25 to 36 percent. No apparent relation was found between

the tannin content and the soil or season. The highesl yield, therefore, of tannin

per acre can be secured from lands on which the tree- during the normal growth

will produce the largest amount of bark, and this is likely to be obtained where the

rainfall is sufficiently heavy to afford the trees uninterrupted growth.

The wood is stated to be hard and tough, and comparable with algeroba in fuel

value, but somewhat more difficult to split. It checks in drying. Some suggestions

are given on its use in making wood alcohol. It is estimated that 200 acres of

ground planted to black wattle would yield 500,000 cu. ft. of wood in pi year-. By

distillation this would give a minimum of 1,650 ton- of charcoal. 15,000 gal. of wood

spirits, 380 tons of acetate of lime, and a large amount of w I tar and creosote,

having a total value of s44,ooo, while the cosl of production should not exceed

$20,000.

How to prune young- locust and catalpa trees, W.J. Gbebn and (
'. W. Waid

(Ohio Sta. Circ. 51, pp. 6t fig8. S).—Locust tree- are nearly self-pruning. They have a

tendency to produce one fork and if this is removed, no attention Deed he paid to the

smaller limbs. With the catalpa the authors recommend the cutting off of the tree

to the level of the ground when 2 or :; year- old and allowing but One Sprout to

develop from the stump. If the trees have made a good rool growth, they may be

cut back the second year, but if not. pruning should he deferred until the third year.

Late winter or early Bpring is considered the bee! time for catting back,
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Northern limit of the papaw tree, C. A. White {Science, n. ser., 23 (1906),

No. 593, pp. 749-751)-—A discussion of the distribution in the United States of the

papaw (Asimina triloba), persimmon, and pecan.

Packing- seeds for the Tropics, J. H. Hart (Gard. Chron., 3. ser., 39 (1906), No.

1010, pp. 275, 276).—The author calls attention to the necessity of packing seeds

intended for the Tropics in dry air and in tinfoil packets in order to preserve their

ability to germinate. He cites an instance in which English peas imported into

Trinidad in ordinary packets gave a 95 per cent germination when first sown. The

sowing a month later gave 75 per cent. At the third sowing, 30 days later, the

percentage of germination was 40, and at the fourth sowing the percentage of germi-

nation was but 20.

Suitability of New South Wales timbers for railway construction (Indian

Forester, 32 (1906), No. 2, pp. 74-77).—This is a review of the report of the forestry

branch of New South Wales for 1904-5.

It appears that the timber area of commercial value in New South Wales is about

20,000,000 acres, or 10 per cent of the area of the State. Up to 1904 about 7,503,200

acres of the forest area had been examined and reserved from sale. The value of the

timber exported has risen from $225,145 in 1895 to $794,230 in 1904. Ironbark is

used largely for piles, trains, girders, and transoms of bridges because of its strength

and durability. Tallowwood, gray and red gum, blackbutt, and Sydney blue gum
for decking and light scantling, and turpentine and ironbark for jetty and pier work.

Under favorable conditions ironbark has lasted 40 years as bridge timber, and

turpentine piles have been found perfectly sound after standing 40 years in salt

water. It is stated that Australian hardwToods last much longer in the track than*

the timbers commonly used in Europe and North America.

Report on the turpentine industry in the United States, Bell (Dijrfo. and

Cons. Rpts. [London'], Misc. Ser., No. 647, pp. 17).—A report on the turpentine indus-

try in the United States by the British commercial agent, the data for which are

largely based on the reports of the U. S. Department of Agriculture.

DISEASES OF PLANTS.

Notes on miscellaneous diseases, K. Malkoff (Ghodishen Otchet Drzhavnata

Zeml. Opltna Stantzlya Sadovo, 2 (1904), pp> 156-233 [German Summary], pp. 19-22,

pis. 3).—Notes are given on a number of diseases and insect injuries of economic

plants.

Among the subjects treated are the spot disease of chick-peas due to Ascochyta pisi,

wdiich the author says may be controlled with Bordeaux mixture; the control of

plum pockets with 3 per cent Bordeaux mixture; combating rose rust w7ith Bordeaux
mixture; the brown rot of plums (Monilia fructigena) ; a bacterial disease of mulber-

ries; the use of Paris green, tobacco extracts, etc., against insects; and critical notes

on plant diseases observed in Bulgaria in 1904.

Laboratory notes," T. W. Kirk (New Zeal Dept. Acjr. Ann. RpL, 13 (1905), pp.

405-428, pis. 19, figs. 5).—Brief descriptive notes are given on a number of diseases

of plants. Among them are a disease of Swedish turnips (Phoma napo-brassiea |,

apple and pear canker (Neetria ditissima), apricot coral spot (N cinnabarina), onion

mildew (Peronospora schleideni) , bean anthracnose (Colletotrichum Undemuthianum),
broad bean rust (Uromycesfabie), hollyhock rust (Puccinia mcdvacearum) , a number
of diseases of roses, club root of cabbage (Plasmodiophora brassicx), etc.

Contribution to the life history of some TJredinese, E. Fischer (Centbl. Bakt.

[etc.], 2. Abt, 15 (1905), No. 7-8, x>p. 227-232).—-Notes are given on Pucciniastrum
padi and Puccinia liliacearum.

Investigations on the stinking smut of wheat and its control, K. Malkoff
(Ghodishen Otchet Drzhavnata Zeml. Opltna Stantz'iya Sadovo, 2 (1904), PP> 139-149,
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[German Summary], pp. 1 ; 14). The author investigated the effect of time of seed-

ing on smut production, Beed treatmenl with fungicides, and varietal resistance. No
striking differences could be noted in the ai mi of Bmul thai could be attributed to

the time of seeding.

In the experiments for Beed treatmenl the effecl of hot and cold ashes, dry air,

cold water and milk of li Bordeaux mixture, hoi water, copper sulphate solutions,

Formalin, and corrosive sublimate solutions were tested. All the treatments reported

diminished the germinative ability of the wheal to some extent, the least injury

reported being with the lots of seed treated with 0.1 per cenl formalin, followed

closely by the lot soaked for 5 minutes in Bordeaux mixture. The seed of the

differenl lots was aown and counts made -it' all smutted stalks and heads.

Practically all smut was prevented by the treatments with Bordeaux mixture,

formalin, and 0.5 per cenl copper sulphate solution, each treatmenl being aboul the

same in efficiency. Mixing the -rain with drj ashes immediately after thrashing
was next in efficiency, only :;.;> per '-nit ,,1' the plants and i'."> per cent of the heads
being smutted.

Marked differences in varietal susceptibility are noted.

Investigations on the mosaic disease of tobacco, 1
'. \V. T. Hi ngeb [Ztschr.

Pflanzenkrank., 15 1 1905), No. 5, pp. 257-811, fig. I).- A review is given of the vari-

ous theories regarding the cause of the mosaic disease, particular attention being

given the bacterial theories of Mayer, [wanowski
1 E. S. II. . 13, p. 361 |, and Prillieux

and Delacroix
1 E. S. R., •">. p. 1019), and the theories of Beijerinck E. 3. EL, 10,

p. 1058), and Woods I E. S. R., 13, p. 1 16; I 1, p. 264 . after which the author si

and elaborates his theory regarding the causes of this disease.

According to the author's view any disturbances in the normal metabolism of the

plant may result in the variegation characteristic of the mosaic disease. He holds

thai the immediate cause of the disease is an unorganized fermenl of the toxophore
-roup of Oppenhehner rather than oxidizing enzyms, as proposed by Woods and

others. The mosaic disease must not be confused with variegation as it occurs in

ornamental plants, which has been shown to he a nol infrequent phenomenon in cer-

tain species of Nicotiana. It is also said to differ from the disease described by

Sturgis under the name "calico" (E. S. R., 11, p. 7

Some of the factors favoring the mosaic disease are described and the results of

investigations on meteorological conditions and >oil< in Java are given. A bibliog-

raphy of literature relating to this subject completes the article.

Combating the mosaic disease of tobacco, II. Jensen [Centbl. Bakt. [</<•.], '.

Abt.
t

i~> (1905), No. 13-14, pP'440-44o).— In commenting upon the possibility of

combating the mosaic disease through breeding experiments, the author briefly

describes an experiment which he thinks Bhows the impossibility of producing

resistant races within a single year, as has been claimed by other.-.

The author believes it will he possible to develop resistant varieties, but that it

will be found iiest to work with resistant races, within varieties of known quality,

rather than attempt to develop new type.- whose chief recommendation is hard;

or resistance.

Potato diseases, T. W. Kirk [New Zeal. Dept. Agr. Ami. Rpt., /•>'

846-86S, pis. 6, figs. ?).- -A brief account i- '_r i\en of spraying experiments which suc-

cessfully reduced the percentage of loss due to various potato diseases, and descrip-

tions are given of the following diseases of potato,-: Late blight (PhytopfUhora

infestan8 l, early blight or leaf curl
| Macrosporium solani |, bacteriosis 1 Bacillus sokma-

cearum), scab (Oospora scabies), dry rot (FusarixJan oxysporum),& wet rot which is

believed to be of bacterial origin, and brown spot, which is of an uncertain cause.

Where known, suggestions are offered of means tor preventing these diseae

Note on the facultative saprophytism of Alternaria solani, A. 1 1. ( loCKATNI

{New Zeal. Dept. Agr. Ann. Rpt., . -480) >—A report is given of a
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series of experiments with Altemaria solani to determine whether it has lost its

power of developing saprophytically.

Healthy leaves and leaves infected with Phytophthora infestans were inoculated

with conidia of A. solani, and after developing, the spores were gathered and sown

on leaves attacked by the late blight. These infections were repeated for six genera-

tions, when the conidia were sown on healthy leaves and kept in a damp chamber.

The conidia germinated freely, but the mycelium was poorly developed and no spot-

ting of the leaves resulted, the mycelium appearing to live almost entirely on the

surface of the leaves.

It appears that through a space of six generations this fungus, which has become

parasitic, was so reduced through gradual adaptation as to be converted into an

obligate saprophyte.

Heart rot of beets, mangels, and Swedish, turnips (Jour. Bd. Agr. [Loiidon],

12 (1906), No. 10, pp. 596-598, fig. 1).—A description is given of a disease, attributed

to the fungus Rphxrella tabifica, which is said to be not uncommon in France, where it

causes considerable damage to sugar beets. In England the fungus has recently made

its appearance, being particularly destructive to mangels and Swedish turnips.

The disease rarely appears before the middle of August, and first attacks the stalks

of the largest leaves. Its presence is indicated by the wilting of the leaves, such as

follows a hot, dry day; during the night the diseased leaves do not recover, but

remain lying on the ground, turn yellow, and decay. Later in the season, when the

leaf stalks are dead and dry, a second form of fungus fruit appears on the bleached

patches, and some time later the mycelium of the fungus passes into the crown of

the root, gradually extending downward. Finally the entire root is reduced to a

blackish decayed mass.

The fungus seems to be able to pass the winter in diseased roots left in the field,

and where the disease appears, it is recommended that the crop should be harvested

immediately and all diseased leaves and roots gathered and burned or deeply buried.

Yellow varieties of mangels appear to be more susceptible to disease than others,

as shown by infection experiments.

The drop disease of cabbage, J. Ritzema Bos
(
Tijdschr. Plantenziekten, 11 (1905),

pp. 105-117, pis. 3)

.

—A description is given of a disease of cabbage said to be due to

Phoma oleracea. It has appeared in some of the most important cabbage growing

districts of Holland and is proving quite destructive.

Three fungus diseases of the cultivated ginseng, H. S. Reed (Missouri Sta.

Bid. 69, pp. 43-66, figs. 9).—According to the author, ginseng plantations have

increased in number and extent so that ginseng now constitutes an important crop

in the State.

The first occurrence of disease on ginseng plants was reported in 1904. At that

time the disease seemed to be due to a leaf-spot fungus, and it was thought that

spraying with Bordeaux mixture might keep it in check. Later investigations

showed that a number of diseases were present and they were not similar to those

described from New York (E. S. R., 16, p. 271). On this account the author made
a detailed study of the diseases and the fungi causing them. The diseases described

are stem anthracnose, leaf anthracnose, and wilt.

The stem anthracnose is due to the fungus Yermicularia dematium, and it makes its

appearance about 30 days after the plants appear above the ground, producing numer-
ous black scars on the stems of the plants. The stalks are frequently so badly
attacked that they break off before the upper portions become wilted. The direct

injury is due to the filaments penetrating the cortical and sclerenchyma layers, dis-

integrating them, and later breaking through the epidermis and forming black

spore-producing bodies This disease can be readily checked by the use of Bordeaux
mixture.
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The leal' anthracnose, caused by Pestalozzia funerea, made it- appearance early in

.Inly, when black, velvety patches were observed at the bases of the leaves and
flower stalk- causing them to die and tall off. This form of anthracnose caused the

death of thousands of young plant-, and it was found thai italso could be kepi in

check by spraying with Bordeaux mixture.

The wilt disease described is due to Neocosmoepora vasinfecta, and this trouble has

proved a very serious one, whole plantations often being destroyed in a single week.
As the name suggests, the disease i- to be recognized by the wilted appearance of the

plants, and in this re-pert it greatlj resembles the wilt of cotton, watermelon, and

cowpeas. In fact, the fungus i- considered identical with thai causing the will ol

these plants.

The author investigated the entrance of the fungus through the roots, bul a care-

ful examination failed to show any signs of fungus infection. There was evidence,

however, for believing that the fungus enters the plant at the base of the Btem

through the lesions caused by the Btem anthracnose. This is shown from the facts

that careful microscopical examination tailed to reveal the presence of any fungi in

the young parts of the root-, that where a- a resull of Bpraying there was no anthrac-

nose fungus the plants were not affected by the wilt, and that the wilt disease never

appeared until about 2 months after the stem anthracnose had made its appearance.

The fungus ia not found except in the fibrovascular bundles while the plant is

alive, while it is very customary to find the spore balls in the interior of dead, hollow

stems, etc. The observations of the author have led to the conclusion that the wilt

disease can be controlled by keeping the plants im- from anthracnose and other fungi

which produce lesions on the stems.

A technical account is given of the diseases and of the fungi causing them.

A Ph/tophthora rot of apples, etc., A. ( )stekw.\i.m:i;
I

(
'<
nihl. Bald, [etc.'}, .'. Abt.,

15 [1905), No. 18-14, }'/> 485, 440).—Following a severe rain and hailstorm in June.

1904, apples were found affected with an unusual rot. Upon investigation the cause

was determined to be Phytophthora omnivora, and inoculation experiments showed the

possibility of its causing the rotting of apples and pears within a relatively short time.

Notes on the so-called closed canker of apple trees, K. vox Ti 1:1:1 i ( Naiurw.

Ztschr. Land ". Forstw., 3 (1905), No. /, pp. 92-94, figs. ?).—The author describee an

unusual form of apple-tree canker, in which the fungus stimulates the tree into the

production of large knotty outgrowths. When sawed through, the perethecia of

Nectria ditissima were found inside the knots.

A bacterial disease of cherry trees, R. Adbbhold and \V. Ruhland
I
Centbl.

Bakt. [etc.], j. Abt., 15 {1905), No. i.
J

. pp. 876, 871 I. A preliminary note is given on

a bacterial disease of cherry trees that has been quite destructive in some of the Rhine

provinces of Germany.
This disease appears to have been hitherto confused with that described a- due to the

fungus Valsaleucostomd (E.S. R., 15, p. 270), but it lacks the characteristic outgrowths

of that disease. The organism has been isolated and cultivated, and inoculation

experiments show that it is capable of causing the trouble. The bacterium is described

by the authors as Ilud/lns spongiosus. The di-ea-e i- believed t.> be widely distrib-

uted throughout < iermanv. The authors intend further studies Upon it. and BUggeet

that it may also attack other stone and pomaceous fruit tree-, a- -imilar appearances

have already been noticed on plum and apple trees in the vicinity of I temmkrug.

Observations on the biology of the olive-tubercle organism, E. I\ Smith

[Centbl Bakt. [etc.], 9. Abt., (5 {1905), A'-. ; 8, /</<. 198 WO, pi. t).- The author was

led to investigate theorganism causing the olive knot i Bacillus o/-c«), to confirm state-

ments by Schiff
I
E. s. b., L6, p. 987) relating to the biology of the bacillus.

The organism was isolated from olive knots from California, and studied under

various conditions, comparisons being made with organisms plated out from material

received from two different source.- in Italy. In all of the material examined there
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were found to be in addition to B. olex a number of other organisms. Successful

inoculation experiments were made with the organisms from California and Italy.

The author failed to find resemblances between his bacteria and that described by

Schiff, and he concludes that no olive knots can be produced with pure cultures of

the spore-bearing organisms described by Schiff.

Investigations on olive tuberculosis, R. Schiff (Centbl. Bald, [etc.], 2. AH.,

ir, (1905), No. 7-8, pp. 200-211).—The results of the author's investigations on the

cause of the olive tuberculosis and studies on the biology of the organism are given,

a preliminary account of which has been noted elsewhere (E. S. R., 16, p. 987).

The occurrence and prevention of gooseberry mildew, R. Ewert {Naturw.

Ztschr. Land u. Forstw.., 3 {1005), No. 5, pp. 200-204) .—Attention is called to the

occurrence of Glceosporium ribis on gooseberries, the fungus causing serious injury to

the plants.

An experiment in preventing the mildew was carried on in which the shrubs were

sprayed with ordinary Bordeaux mixture, milk of lime, iron-free Bordeaux mixture,

Bordeaux mixture to which varying proportions of iron sulphate w7ere added, and

soda Bordeaux. The shrubs were sprayed twice during the season, and the effect

as shown on the bushes is described. The author recommends in general the spray-

ing of the shrubs with a 1 per cent solution of ordinary Bordeaux mixture. He also

recommends that resistant varieties, as far as possible, be planted, and that they be

stimulated to rapid growth by means of cultivation and the use of fertilizers.

The American mildew of gooseberries, J. Ritzema Bos
(
Tijdschr. Plantenziek-

ten, 11 {1905), pp. 170-176).—Notes are given on the gooseberry mildew {Sphserotheca

.mors-uvse), which has recently appeared in a number of places in Europe, where it

seems to be very destructive. The fungus and its effect on the host are described,

and suggestions given for its prevention.

Further investigations on the bacterial disease of sesame, K. Malkoff

{Ghodlshen Otchet Drzhavnata Zeml. Opitna Stantzlya Sadovo, 2 {1904), pp. 149-156,

[German Summary], pp. 14-19, pis. J).—In continuation of a previous note (E. S. R.,

16, p. 65) the author gives additional accounts of the biology of the organism causing

the wilt of sesame.

The disease is still poorly known but may be recognized by the stems of badly

infested plants being wilted and affected with a sort of black rot, while those less

seriously attacked arc checked in their growth and as a result the crop yield is con-

siderably lowered. Repeated experiments in the isolation and cultivation of the

organism and the results of inoculation experiments are described in detail. Field

experiments showed that plants from early-sown seed seemed more subject to disease,

and moist soils also favored its development. Treating the seed grain with a 0. 1 per

cent solution of formalin seemed to restrict the spread of the disease in some of the

experiments.

Concerning witches brooms of pear trees, F. Muth {Naturw. Ztschr. Land u.

Forstw., 3 {1905), No. 2, pp. 64-76, figs. 11).—A description is given of witches brooms

occurring on wild pear trees, the outgrowths being attributed to attacks of Exoas-

CUS Sp.

Witches brooms of Quercus rubra, Solereder {Naturw. Ztxchr. Land u. Forstw.,

3 {1905), No. 1, pp. 17-23, fig. 1).—A description is given of witches brooms found

upon the American red oak in a garden at Erlangen, Bavaria.

These growths have previously been reported as occurring on Quercus ilex, caused

by the fungus Exoascus kruchii, and on Q. lobata, due to E. quercus lobatse, but the

cause of the witches brooms on the red oak is thought to be an entirely distinct

species of fungus from those mentioned above. A list is given of trees known to be

subject to these growths and, so far as known, the fungi which cause them.
In a subsequent note, by K. von Tubeuf (same journal, No. 7, pp. 309, 310, figs.

2), the occurrence of these growths on red oak in other localities is mentioned.
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Witches brooms of fir trees, K. von Tt beui Naturw. Ztschr. Land a. Forstw., >'

{inn:,.) No. 6, pp. 253-260, figs. 5).—Illustrated descriptive notes are given on a num-
ber of forma of wit< hes brooms observed on fir tre< 9.

Notes on Thelephora laciniata, K. von Ti bei i Naturw. Ztschr. Land u. Forstw.,

S (1905), Nos. 2, pp. 91, 92, fig. 1; ;. pp. 181 l89,figs.S). Brief accounts are given

of attacks of Thelephora laciniata on young fir trees. The fungus, while not a true

parasite, surrounds the lower parts of the seedling, ultimately causing its destruction.

Very small seedlings are especially subjecl to attack. Moisture favors the develop-

nicnt of the fungus. The seedlings should be thinned and stimulated by the use of

fertilizers to make rapid growth. The same fungus is reported as injuring one-year-

old beech seedlings.

Further studies on Melampsora occurring- on willows in Switzerland,

0. Schneideb {Centbl. Bakt. [etc.], 2. AbL, 15 (190 ?, pp. 282 284). The
results of inoculation experiments with Melampsora ribesii-grandifolia and M. taricir

reticulata are given, in which notes are presented on the teleutospore and Caeoma

stages of the fungi.

The occurrence of timber dry rot in Russia, L. von Lubimoff (Ztschr. Osterr.

Ingen. ArchitekL Ver., 1905, p. 868; abs. in Centbl. Bakt. [etc.], ./. AbL, 15
I
1906 . No. 9,

pp. 269, 270).—The rapid extension of railroad building, in which construction tim-

ber so largely enters, has served to call attention to the timber dry rot caused by

Merulius lachrymans. The loss due to this fungus is said to be very great To pre-

vent its. attack various preservatives have been employed, such as carbolineum,

creosote, various tar oil and proprietary compounds, corrosive sublimate, etc., and

notes are given on their use and relative efficiency.

A sclerotium disease of Forsythia, A. < >>ti:ku aldeb
I Ztschr. Pflanzenkrank., 16

(1905), No. 6, pp. 821-829, pi. J).— A description is given of a disease of the orna-

mental shrubs Forsythia intermedia and /•'. suspensa which is attributed to Sclerotinia

libertiana, and the relation of certain conidia to the fungus is discussed. The stems,

leaves, and flowers of the shrubs appear to be subject to attack of the fungus, which

has proved quite destructive. The disease has been noticed for several year.-, hut a

careful search made in the spring of 1905 failed to show the wintering form of the

fungus through the development of germinating sclerotia.

The resistance of various varieties of roses to rust, R. Ewert
I
Naturw. Ztschr.

Land u. Forstw., >'
( 1905), No. 6, pp. 249-252).— In L903 investigations wen- begun at

the Botanical [nstitute of Proskau on the rose rust due to Phragmidium subcorticium,

and observations were made on the relative susceptibility of various classes and varie-

ties of roses to the fungus, the observations being extended to cover the years 1903

and L904.

Except in the hybrid perpetual class there was relatively little disease either year,

and during 1904 there was much less than was observed the previous season. The

meteorological data show that the rainfall from April to August in 1904 was only

about one-third of the amount recorded in the previous year. The results of the

observations are tabulated, from which it appears that the hybrid perpetua

class are more subject to attacks of P. subcorticium than any of the Others Btudied.

A competitive test of spraying apparattis, J. Km/km \ Bos
I
Tijdschr. Planten-

eiekten, n \ 1905), pp. 81-96, pis. 2, figs. 8).—A report is given of the jury designated

to award the prizes of the Penological Society of Holland for hand, knapsack, and

power sprayers. The jury in making it- award took into consideration the >iz«-.

weight, apparent durability, cost, relative efficiency, fineness of spray, eta First

and second prizes and honorable mention were awarded in each class.
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ECONOMIC ZOOLOGY—ENTOMOLOGY.

Bark ringing- by woodpeckers and its relation to forest insects, G. Fuchs

(Naturw. Ztschr. Land u. Forstw., 3 (1905), No. 8, pp. 317-341, pi. 1, figs. 7).—It has

been shown by various authors that woodpeckers may attack healthy trees making

a ring of punctures around the trunk and causing an outgrowth of a shelf-like struc-

ture at such points.

It appears that some of the species of woodpeckers are fond of the sap obtained in

such outgrowths. It has also been observed that these ring structures may become

infested with insects and are visited by woodpeckers in search of food. The author

believes that on the whole woodpeckers are of more benefit in the destruction of

injurious insects than harm as a result of injury to trees. »

The pine squirrel as a forest pest, Rudolf Koch (Naturw. Ztschr. Land u.

Forstw., 3 (1905), No. 7, pp. 298-303, fig. 1).—The author presents details regarding

the nature of injury to the twigs of pines and fir trees by pine squirrels. The idea

that these injuries are more often due to the attacks of Garrulus glandarius is with-

out foundation.

The loss of terminal twigs through the agency of pine squirrels, K. von

Tubeuf (Naturw. Ztschr. Land u. Forstw., 3 (1905), No. 11, pp. 476-478, fig. 1).—

According to observations made by the author all of the terminal twigs of pine trees

eaten off by pine squirrels were subsequently replaced by lateral twigs which, how-

ever, grow considerably less rapidly than uninjured terminal twigs. The injury from

pine squirrels is, therefore, considered as a serious matter.

Cases of bark injury due to the pine squirrel (Sciurus vulgaris), K. Eppner

(Naturw. Ztschr. Land u. Forstw., 3 (1905), No. 3, pp. 112-120, figs. «?) .—According to

the author's observations various species of pine are at times greatly injured by the

pine squirrels gnawing off the bark and biting off the terminal branches. Several

illustrations of this work of the pine squirrel are given wdiich indicate that the injury

from this squirrel may assume a serious character.

The determination of generic types, and a list of roundworm genera, with

their original and type species, C. W. Stiles and A. Hassall ( U. S. Dept. Agr.,

Bar. Anim. Indus. Bui. 79, pp. 150).—Much confusion has prevailed in zoological

literature on account of the uncertainty regarding scientific names and the authors

believe that this is partly due to a failure to designate type species for genera at the

time of their erection. The discussion presented in this bulletin is designed to pre-

vent, as far as possible, further confusion.

A historical review is given of the principles of type designation, together with

copies of the British Association Code, the Dall Code, the code of the American

Ornithologists' Union, and of the German Zoological Society, as well as other rules

proposed by the various individuals and associations. The principles maintained in

the bulletin are illustrated by application to a list of genera of roundworms.
The synonymy of Taenia, T. crassicollis, T. marginata, T. serrata, T.

ccenurus, T. serialis, and Echinococcus, C. W. Stiles and E. C. Stevenson

(U. S. Dept. Agr., Bur. Anim. Judas. Bid. 80, pp. 14)-—This bulletin contains a

detailed synonymy of species contained in the subgenera Taenia and Tasniarhynchus

as well as the species socialis in the genus Multiceps.

International catalogue of scientific literature. N—Zoology (Internat. Cat.

Sci. Lit., 3 (1905), pp. XI+ 438).—The bibliographical references included in this

volume are based mainly on literature published in 1903. It includes also certain

articles published in 1901 and 1902. The bibliographical titles are grouped according

to zoological classification.

The fauna of British India including Ceylon and Burma. Butterflies, I,

C. T. Bingham (London: Taylor & Francis, 1905, pp. XXII+ 511, pis. 10, figs. 94).—
This volume is the first of a series of three which are being prepared by the author to
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contain information regardingall the-butterflies kimw n t icurin British [ndia. This
work has been undertaken to supplement and complete that of de NicSville. In the
introduction to the volume the anatomy and classification of butterflies are briefly

discussed. Thefamilies considered in this volume are Nymphalidse and Nemeobidae.
Report of the entomologist, (

'. P. Gillette I Colorado Sta. Rpt. 1901, pp. 18-18,

figs. io).—A summary is presented <>i" the work thus Ear done at the station on
codling ninth, [t appears thai theeggsof the spring brood are deposited both on
the fruit and leaves. Two applications of Paris green resulted in the ~a\ ing of 25 to

90 per cent of the apples.

An examination has been madeofa large number of bees with reference to the
length of the tongue. The author has thus Ear been unable to find any evidence of

a long-tongue race of Italian bees although several so-called long-tongue and red-

clover bees have been examined. The length of the tongue in various races of bees
ranges from 0.1';; i<m>.l'7 in. Brief note- are also given on sugar-beet insects and
on a number of miscellaneous insects Including Howard's Bcale, apple aphis, plum
gouger, etc.

Dangerous insects and diseases and their treatment, L II. T>.n \fich. !'><!.

Agr., Nursery and Orchard Ins/,. Bui. 1, pp. 16).—The author briefly describes the

purpose of the Michigan nursery and orchard inspection law and presents uotes on
San Jose scale, European fruit scale, scurfy scale, oyster-shell bark-louse, apple and
peach aphis, cankerworm, crown -all, Mack knot, pear blight, peach yellow.-, little

peach, and methods of fumigating nursery stock.

Insect pests in West Australian orchards and vineyards, F. Lowe To

Dept. Agr. West. Aust., 12 {1905), Nos. ',, pp. 802-307; 5, pp. 125-482).—Attention
is called to the climatic and other conditions which may exert an influence in deter-

mining the prevalence of insect pests and in affecting the relative abundance of para-

sitic insects. The subject of importation of parasitic insects is also discussed.

Particular attention is given to an account of the habits, life history, and means of

combating the codling moth. In spraying for this insecl the author recommends
the use of Paris green at the rate of 1 oz. in 10 gal. of water to which 8 oz. of lime

are added.

A preliminary list of the more injurious insects of Texas, with notes on
distribution {Texas Agr. and stnti.<. J!j>t., 18 {1905), pp. 961-276).—Some ins

pests of the State are listed under the head of the plants which they affect.

Entomological notes, J. Kotinsky {Hawaii. Forester <tn<l Agr., >'
\ 1906 . No. 1,

pp. 8-11).—Brief notes are given on the use of soap washes in the destruction of

scale insects. A soap wash made in the proportion of 1 II.. of soap to } gal. of water-

has been used against the purple scale with satisfactory results in nearly all cat

Recommendations are also made regarding spraying apparatus.

A yearly programme in entomological practice for the orchard, II. A.

Gossard ( Ohio sin. Qirc. 52, /</<. 4).—Recommendations are made regarding various

insecticide operations to be applied in various month- to apple, pear, quince, peach,

plum, and cherry tree-.

Spraying calendar, S. A. Beach and E. I'.. Little
i
Iowa Sta. Bui. 85, \<\>.

figs. 2).—In an introduction to this bulletin attention was called to the extent of

damage caused by insects and fungus diseases in Iowa. Tin- bulletin contains defi-

nite recommendations regarding the time for applying various insecticide and fungi-

cide treatments and the materials and formula.- to be used. The methods of prepar-

ing various spray mixtures are described.

The mealie stalk borer, C. \Y. Mally {Agr. Jour. Cape Good Hope,

No. ?, y/'. 159-168, pi. I).—Sesamia fusca is a regular pest of corn in South Africa.

The insect feeds upon corn, Kafir com. and occasionally on other products. There

appear to be only two well defined broods annually.

4113— No. 12—Ob' 4
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In controlling this pest it is recommended that old stalks should not be left in the

field, but should be burned. In this manner the winter protection for the pest will

be removed. Cornstalks may also be plowed under, but this is less effective, since

they may not all be buried to a sufficient depth. Losses from the insect in question

can not he materially reduced by late planting. A number of parasitic enemies are

known, but they are not capable of reducing the number of the pest materially.

The preservation of maize during transport by the Clayton process
( Sci.

.Inter. Sup., 61 (1906), No. 1571, pp. 25177, 25178, figs. 10).—Brief notes are given on

the various uses of corn and the methods of transporting it from one country to

another. In such transportation maize may be attacked by beetles, and for destroy-

ing insect pests in corn sulphur fumigation by means of the Clayton apparatus has

been found very efficient. The apparatus is suited to disinfection of dwelling houses

and other buildings as well as ships. The apparatus in question distributes sulphur

dioxid, sulphur trioxid, and other gases through the infested material, and destroys

insects in such material.

The control of micro-lepidoptera injurious to grapes in France, J. Dewitz

(Centbl. Bakt. [etc], 2. AbL, 15 (1905), No. 15-10, pp. 449-467).—The most impor-

tant micro-lepidoptera which attack grapes in France are Tortrix pillertana, T.

ambiguella, and Eudemis botrana.

In treating infested grapes in winter good results have been obtained from spray-

ing with boiling water. Grapevines may also be sprayed with good results by the

use of a mixture of lime, coal tar, caustic soda, and carbon bisulphid in water.

Some of the insects in the winter stage may be destroyed by scraping the bark from

grape trunks or by inclosing the trunks and fumigating with sulphur. Infested

trunks may also be sprayed with a mixture of 10 kg. coal tar, 2 kg. oleic acid, 0.5 kg.

caustic soda in 90 liters of water. In controlling these pests in summer some suc-

cess has been had from the use of lantern traps, sticky substances, and various

insecticides in weak solutions.

Combating phylloxera in 1904, D. Cavazza (Ann. TJjfic. Prov. Acjr. Bologna,

11 (1904), pp. 41-74)-—A meeting was held in Imola at which measures were adopted

regarding the control of phylloxera. As a result of this meeting measures were

taken to determine the present status of infestation and the results of previous work

in controlling the phylloxera. A committee was also appointed to study the distri-

bution of American grape roots in the infested region and measures concerned with

the control of the pest.

The grape phylloxera in Hesse, W. Schuster (Ber. Oberhess. Gesell. Nat. u.

Heilk., 34 (1905), pp. 105-127
', figs. 2).—A brief historical statement is given regard-

ing the introduction of the grapevine phylloxera into Hesse and its subsequent dis-

tribution. Particular attention is given to a statistical account of the prevalence of

this pest from 1878 to 1902.

Natural enemies of the fruit fly, C. P. Lounsbury (Agr. Jour. Cape Good Hope,

27 (1905), Nos. 3, pp. 309-319; 4, PP- 457-469).—A visit was made to Brazil for the

purpose of investigating fruit flies and their parasites with a view to the importation

of possible beneficial parasites. The author and Mr. Fuller spent considerable time

studying the conditions of the problem in localities where Mr. Compere had
previously worked.

As a result of the investigations it is concluded that the efficiency of natural ene-

mies of the fruit flies found in Brazil has been greatly overestimated by Mr. Com-
pere. The fruit fly Ceratitis capitata is a serious pest in various parts of Brazil and
appears not to be held in check by its natural enemies. Another serious fruit fly

pest is Anastrepha fratercula and is also not greatly affected by natural parasites.

Thestaphylinid beetle reported by Mr. Compere as an important enemy of the fruit

fly was not found at all by the author.
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In search of parasites, G. Compere (Jour. Dept. Agr. West, /lust., 18(1905 . Vb,

6, pp. 547,548). \ shorl popular accounl is given of a recenl visit to China in

Bearch of the parasites of red scale and purple scale and the announcement is made
that in the near future an attempt will he put forth t.. secure parasites <>i the potato
moth and woolly aphis.

Some tree and wood-infesting- insects. Cabbage snakes, II. GarmAN A. ,.-

tucky Sta. Bui. 120, />/>. 45-81, pis. ;, figs. 6). The elm-leaf beetle has gradually
Bpread over the eastern part of tin' State, where it has destroyed many neglected
elms, particularly the imported species.

The use "t bands aboul the tnmks of elms is without effed in keeping the insects

away from foliage, but sticky bands or other obstructions maj be used for attracting

the insects at the time of pupation. In one case more than 13,000 beetles were
destroyed in this way aboul the ha-' of a single tree. Just a- effective work, how-
ever, may be accomplished by the use of scalding water or kerosene from time to

time. The beetles on the foliage may be destroyed by the use of Paris green at the
rate <>f 1 lb. per LOO gal. <>f water, together with I lb. of slaked lime or arsenate of

lead at the rate of •': \<> J lbs. per 100 gal. of water.

Notes are presented on insets affecting oak and other trees. <>ak-^ are attacked

by leaf miners and K< runs pubesa us. The latter may lie destroyed by spraying with

lime-sulphur-salt wash. Brief accounts are presented of walnut worm, cottonwood
leaf beetle, vagabond -all louse, poplar leaf tyer, willow leaf beetle, willow flea bee-

tle, willow slug, apple-tree measuring worm, cicadas, .Inn.- bugs, and other forest

insects.

Considerable injury is reported to casks from the attacks of hark beetles, i-articu-

larly Monarthrum fasciatum and M.Tnali. The wood of vinegar barrels, beer k<

wine casks, etc., was perforated by >mall holes which wen- most numerous near the

hoops and at the joints between the staves. Since these insects bore into the m 1

in hope of finding fungus upon which t<» live, it is desirable to treat the casks so a- to

destroy the fungus. For this purpose Bordeaux mixture, copper sulphate, lime-

sulphur wash, or bisulphite of lime are useful. The attack of the beetles is largely

prevented by scalding the casks and treating them with lime.

On account of the unusual popular interesl aroused in cabbage snakes, some atten-

tion was given to this subject. The term "cabbage snake" appears to have been

applied to a slender species of Mermis which is parasitic in the bodies of a number
of insects. In some localities the term has also been used for Oeophilus bipuntieeps.

The black locust tree and its despoliation, C. A. White /'"/'. 5

(1906), No. :. pp. ..'ii-Jis).— < >n account of the fact that the black locust is a rapidly

growing tree it has recently been planted on an extensive scale for the production

of railroad ties and for other purposes. The author believes, however, that on

account of an attack of three especially injurious insects on the plantations, these

trees are doomed to failure.

These pests are a leaf miner, gall insect, and the locusl borer I Cylleru robinix).

The last-named insect is the mosl injurious, burrowing through the trunk and lai

branches, and rendering the w 1 unlit for use. Infestation by this pest is not

observed at once; in fact the tree may be practically ruined for economic purj

without injury to the hark. The locust borer is exceedingly injurious w aerever the

black locust occurs in this country except in parts of ( California. Notes are given on

the habits and life history of this pest and on possible remedies.

No effective remedies, however, have been devised. The application of repellent

washes to the trunks of trees is suggested, hut would be rather expensive.

The root-louse of the Norway spruce, A. .1 tcoBi Tharand. Forstl. Jahrb.,

(1905), No. S, pp. 177-197, pi. 1). The habits and life history of Rhizomaria p
are described in considerable detail.
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This insect appears on the roots of the Norway spruce, and, when present in large

numbers, sucks the juice from the roots to such an extent that the trees are greatly

weakened, or, in some cases, killed outright. In combating this pest, the best

results have been obtained from the use of carbon bisulphid mixed with molasses

and placed in the soil about the roots of infested trees. The molasses serves to hold

the carbon bisulphid for some time, allowing it gradually to escape and produce its

effect upon the insects. The insecticide may be injected into the soil by means of a

syringe or placed in a furrow around the trunk.

The number of annual generations among" the bark beetles, E. Knoche
(Naturw. Ztschr. Land u. Forstw., 3 (1905), Nos. 9, pp. 353-368; 10, pp. 401-415).—

The literature relating to the biology of various species of bark beetles is critically

reviewed.

The author concludes from the study of literature and from his own observations

that the question whether a given species of bark beetle produces 1 or 2 generations

annually depends not so much upon the species as upon the temperature of the

locality where the beetle is found. Nevertheless under given conditions different

species do not vary in this respect, but each one shows the same number of genera-

tions from year to year.

Tomicus typographus, O. Nusslin (Naturw. Ztschr. Land u. Forstw., 3 (1905),

Nos. 11, pp. 450-468; 12, pp. 481-493, fig. 1).—This insect is described in its various

stages with special notes on its occurrence in Herrenwies and Pfullendorf in 1905.

In order to control this beetle it is very desirable that infested trees should be cut

and removed from the forest before the beetles have emerged. This and the main-

tenance of trap trees are about the only practical remedies for the control of the

pest.

Pissodes harcyniae, G. Fuchs (Naturw. Ztschr. Land u, Forstw., 3 (1905), No. 12,

pp. 507, 508, pi. 1).—This insect is reported as occurring in large numbers in June on

pine trees. As a result of the injury due to the beetle, infested trees became subse-

quently diseased through the attacks of Trametes pint.

Lophyrus similis, W. Baer (Naturw. Ztschr. Land u. Forstw., 4 (1906), No. 2,

pp. 84-92, figs. 3).—This saw fly is described with notes on some related species and

on anatomical features which serve to distinguish it from the other species. Par-

ticular attention is given to the biological and morphological differences between

L. similis and L. pini.

Progress made in exterminating the fever tick in North Carolina, T.

Butler (Raleigh: N C. Dept. Agr., 1906, pp. 4, figs. 3).—The attention of cattle

raisers is called to the fact that during the past 4 years 10 counties in North Carolina

have been freed from cattle ticks and placed above the Federal quarantine line. The
author considers that his experiments have demonstrated the feasibility of extermi-

nating cattle ticks in all sections where stock laws prevail. It is believed that the

ticks may be exterminated at a smaller cost than the annual loss due to cattle ticks

in the affected regions.

Fowl tick experiments, F. H. Robertson (Jour. Dept. Agr. West. Aust., 12 (1905),

No. 6, pp. 561-563).—It was found that fowl ticks remain alive at least 2 years and 3

months without the presence of any fowls from which to derive nourishment. In
these experiments the ticks were maintained in small pill boxes which were practically

air tight. In the nymph stage ticks may live for 2 months without food.

A classification of the mosquitoes of North and Middle America, D. W.
Coquillett (U S. Dept. Agr., Bur. Fnt. Bui. 11, tech. ser., pp. 31, fig. l).—On
account of the requests received by this Department from students of entomology,
physicians, and sanitary officials regarding the identification of mosquitoes in vari-

ous parts of the country, the present bulletin is prepared to furnish information along
this line. The external anatomy of mosquitoes is briefly described, together with
notes on the subfamilies, a table for identifying these subfamilies, and also analytical
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tables for the identification of the genera and species "t' mosquitoes recognized in

North and Middle America

Household insects, \Y. Lochhead (Canad. Ent., 88 {1906), No. 8, pp.

figs. 8).— Notes arc given on the habits and life history of house flies, mosquitoes,

fleas, bedbug, carpet beetles, clothes moths, larder beetles, mites in cheese, ham, and

flour, flour beetles, meal worm.-, and ivd ants. Practical methods of combating
these pests are suggested for each species.

Report of the committee on apiary, .1. \V. Nelson {Ann. Rpt. Venn. Dept.

Ayr., 10 {1904), pp. 881 888). The winter of L904 is said to have been one of

unusual severity for bees. Notes are given on the quality of honey obtained from
various kinds of plants with particular reference to its color and taste. Atten-

tion is called to the desirability of a stringent law in Pennsylvania regarding the

eradication of foul brood.

Apiculture in Cuba, E. \Y. Halstead {Eslac. Cent. Agron. Cuba Circ. '",/>/> tl,

pls.8,ji</. 1).—Brief historical notes are given on the development of apiculture in

Cuba, the management of bees, artificial swarming, introduction of queens, extrac-

tion of honey, foul brood, and other diseases of bei

Age at which, bees first carry pollen, C. C. Miller {Jour. Dept. Agr. West.

Aust., IS {1905), No. 3, pp. .'/'>• ."/'>).—The difficulty experienced in determining this

matter is considerably increased by the fact thai her- so often attempt to rob honey

from other colonies and in many instances become confused and enter the wrong
hives. The author made a number of observations on this subject and will continue

his investigations.

Japan's three silk crops, F. A. Vivanti
I Yokohama: Japan Gazette Press, 1905,

pp. 10).—The great increase in the silk industry in Japan during the past -i" years is

attributed by the author to the improved methods which have been adopted, so that

three crops of silkw orms may be fed annually.

Formerly sericulture was eonfined almost entirely to the northern provinces of

Japan, hut now this industry flourishes throughout the islands. The method by

which the three crops of silkworms are i>->\ annually is based on tin- use of cold

Btorage. A large supply of eggs are placed in cold storage in the fall and carried over

to the following spring. In May, when the first mulberry leaves appear, about 'i">

per cent of the eggs are taken out of cold storage and hatched. After aboul one

month one-half of the remaining eggs are in turn taken out and hatched, thus pro-

ducing the summer crop of cocoons which are ready for reeling in July or August

About a month later, the rest of the eggs are taken from cold storage and hatched, so

as to produce the autumn, or third crop.

Streptococcus bombycis in relation to emaciation and flaccidity of the

silkworm, S. Sabtirana {Centbl. Bakt. [etc.], i. Abt., Orig., 10 {1906), No. .', pp.

207-211; 40 {1906), No. 3, pp. 881 886). The author studied the morphologj and

biology of this micro-organism with special reference to it- connection with emacia-

tion in silkworm-.

As a result of numerous inoculation experiments, it is concluded that the micro-

organism in question must be considered as the only specific cause of this disease.

It is found chiefly in the alimentary tract, and causes local I. -ion-, which lead to

chronic enteritis. Flaccidity, however, can not he considered as a peculiar disease

caused by one micro-organism alone; it is rather a mixed infection due to a Dumber

of micro-organisms, including streptococci.
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FOODS—HUMAN NUTRITION.

Food and diet in health and disease, II. F. Williams (Philadelphia and New
York: Lea Bros. & Co., 1906, pp. X - 392, fig. 1).—This volume, which is designed as

a text-book for students, has two main divisions, the first treating of food in health

and the second of food in disease.

Available data are summarized regarding the chemistry of foods, the physiology of

digestion, the changes brought about by cookery, the characteristics of different fond

groups, feeding in infancy and old age, as well as special diets suited to different

diseases, preparation of foods for invalids, and related questions, the volume as a

whole constituting a concise summary of the subject of nutrition from the physician's

standpoint.

In his introduction the author states that the first half of the volume, which deals

with nutrition and food in health, is largely based on the results of the nutrition

investigations which have been carried on under the auspices of the Office of Experi-

ment Stations.

A new method of indicating- food values, I. Fisher (Amer. Jour. Physiol., 15

(1906), No. 5, pp. 417-432, figs. 23).—A system of expressing the nutritive value of

food is described in which a quantity yielding 100 calories is selected as the basis for

comparison. The author believes that this gives a better idea of the relative nutritive

value of different foods than the usual method of expressing percentage composition.

A method is described in which a right-angled triangle is divided in such a wray

that composition is expressed graphically. The author has devised an instrument

by which the nutritive value of a food or diet may be estimated according to his

system.

An inquiry into the extent of underfeeding- among-st the school children

of Blackburn, A. Greenwood (Blackburn, Eng.: Times Printing Works, 1905,

pp. 76).—From a careful study of the existing conditions it is stated that probably

not more than 1.3 per cent of the Blackburn school children are underfed. The
author believes that "considerable waste occurs in many homes through a lack of

knowledge as to cheap nutritious articles of diet and economical cooking. ... It is

important that the elder girl scholars should be taught the preparation and cooking

of such meals as are available in a workingman's home."
The function of cellulose in the diet of man, I, H. Lohrisch (Ztschr. Physiol.

Chem., 47 (1906), No. 2-3, pp. 200-252).—A large amount of experimental data is

reported on the digestibility of cellulose supplied by a number of common food

materials.

The results obtained showed that with normal digestive apparatus cellulose is more
or less well digested, and indeed under some circumstances is thoroughly digested,

the thoroughness of digestion being indirectly proportional to its hardness. On an
average the normal subjects studied by the author digested 57.9 per cent of the cellu-

lose, patients suffering from chronic constipation 81.4 per cent, and those suffering

from other diseases amounts to considerably less than normal.
The question of cellulose digestion, the author believes, will not be understood

until the ferments inducing it, at present unknown, are identified and studied. The
article contains a review of earlier investigations and a bibliography.
The influence of the dietary on the constituents of the urine, A. Desgrez

and J. Ayrignac (Compt. Rend. Soc. Biol. [Paris'], 60 (1906), No. 13, pp. 616-618).—
The proportion of different constituents of the urine and their relation to each other
was studied on an absolute and mixed milk diet, milk and egg diet, vegetarian diet,

and mixed diets containing large and small amounts of meat.
The ratio of nitrogen of urea and total nitrogen reached its minimum in the vege-

tarian diet and its maximum in the absolute milk diet, The ratio of uric acid to

urea was greatest on a vegetarian diet and least on a mixed diet containing large
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amounts of meat. The phosphoric acid and sulphur constituents of urine were also

studied.

The effect on metabolism of overfeeding- protein, M. Si um I EB [rch. Physiol.

[Pfluger], 110 {1905), No. S } t pp. //; ?5S).—The investigations Bhowed thai feed-

ing large quantities of protein did nol permanently increase the protein content of

tlif body. An increased oxygen consumption was noticed in experiments with

dogs when large amounts of protein were taken, which indicated an increased cell

activity, hut this increase in the material stored in body cells was not found to be
permanent.

Protein feeding- and the estimation of glycogen, E. I'i i tJoEH Arch. /

[Pfluger], in
I 7906), No. J 8, pp. SO

I i atimations of glycogen the

author insists thai hi- cuprous-oxid method should be used.

Some considerations on proteid diet, L. K. Barker and I'.. A. Cohoe J

Biol. Chem., l
I
t906)

}
No. : S\ pp. 229 ?S8). Using Hausmann's method, the amid,

melanoidin, diamino, and monamino nitrogen was determined in veal cutlet, pork

chop, beef sirloin, beef tenderloin, href neck, heart, liver, thymus, chicken, and

trout, with a view to determining something regarding composition ami differences

in food value The various forms of nitrogen were rather evenly distributed in the

foods analyzed-.

The chemistry of flesh, IV. A study of the proteids of beef flesh, P. I

'.

Trowbridge and U.S. Grindle* (Jour. Amer. Chem. Soc, ?8{1906), No. i, pp. ?'''-

505).—The conclusions drawn from an extended chemical study of the proteids of \<n\

flesh were in effect as follows:

The total acidity of aqueous extracts of flesh varies between comparatively wide

limit-, the minimum being 0.66 per cent, tin- maximum 1.07 per cent, and the aver-

age 0.85 per cent, calculated as lactic acid and expressed in terms of the fresh bud-

stance of the meat. The residues of flesh which are left after the complete extraction

with cold water are distinctly acid to litmus and to phenolphthalein. < ui the other

hand, the insoluble proteid^ of flesh upon digestion with decinormal hydrochloric

acid at ordinary temperature combine with it and neutralize its acid properties.

Analyses made by the authors show that L3.56 per cent of the total proteid

existing in lean beef flesh is soluble in cold water. ( >f this total Boluble proteid 90.04

per cent is in a form which is coagulable by heal from a neutral solution, 8.40 per

cent exist- as alhuinoses and a very small quantity apparently exi>t> in the form of

peptones. Presumably, the albumoses and peptones do not exist as such in the

original flesh. During the coagulation of an aqueous extract of flesh there isan

increase in its acidity. Reduction of the acidity of aqueous extracts of flesh facili-

tates coagulation of the proteids.

There are no well-defined degrees of temperature at which different coagulaof

aqueous extracts <>f flesh separate. The complete removal of the proteid coagulating

at any fixed definite temperature requires long application of heat. Further, the

lower the temperature at which a coagulum is separated, the longer the time of heat-

ing required to effect complete coagulation.

The chemical composition of the differenl fractional coagulaof the aqueous extracts

of raw flesh is remarkably constant. They are also quite similar as regards their

chemical constitution judging from the results of their hydroij

[law flesh which has been completely need from proteids Boluble in cold water

contains two classes of proteid substances, those which are soluble in a 10 pei cenl

solution of ammonium sulphate and those which are insoluble in this medium.

For earlier work see E. S. II.. 17. p,

The globulin of muscle fibers, I.. Morcm howktz i Physiol. Rw No.

61-67, pp. 42-52).—A historical account is given of the globulin ol lean meat (myo-

globin ), the chemistry of the subject, and related questions, and the results ol Btudiea

of preparation, characteristics, and properties reported. According to the author.
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if repeatedly dissolved in ammonium-sulphate solution and precipitated with this or

some other salt a product is finally obtained which, after dialysis, contains only an

inappreciable quantity of ash.

The globulin of egg* yolk, L. Morochowetz {Physiol. Russe, 4 {1905), No. 61-67,

pp. 53-59, fig. 1).—Historical and other data are summarized regarding globulin of

egg yolk (vitelloglobin) and studies of its preparation and properties reported. When
free from fat and other contaminating bodies, this globulin did not differ from other

globulins in respect to its solubility in a solution of common salt or other salts.

The liver as a storehouse for protein, W. Seitz {Arch. Physiol. [Pfliiger], 111

{1906), No. 7-8, pp. 809-334).—In experiments with chickens the conclusion was

reached that protein is stored in the liver.

The effect of constituents of low-grade flour on the extraction of gluten

and upon bread-making properties, Lindet and L. Ammann {Ann. Chim. Analyt.,

10 {1905), No. IS, pp. 454-456; 16-17, pp. 1005-1014)-—-The difficulty experienced

in extracting gluten of low-grade flour, according to the investigations reported, is

due to its acidity and to the presence of a mucilaginous substance and of small car-

bohydrate particles derived from the bran, which become mixed with the gluten

particles and prevent agglutination. To facilitate the determination of gluten this

bran material should be removed by the action of ferments and the acid and mucilag-

inous material by extraction with water.

In the second paper, which gives a more extended account of the investigations,

the authors conclude that glutenin is made up of fine particles which are not very

coherent embedded in a mass of gliadin which imparts the agglutinating properties.

The effect of heating at different temperatures and related questions are considered.

The acidity of bread and its causes, H. Stieoeler {Pure Products, 2 {1906),

No. 4, pp. 183-186).—The acid reaction of bread is due either to free organic acid or

to acid potassium phosphate. The formation of acid in flour and leaven, as pointed

out, must be attributed to micro-organisms and particularly to bacteria, and a number
of sorts of bacteria which produce acid in bread are described.

"When pure yeast is employed in the preparation of the bread, the product

exhibits a low acidity; the dough is then so rapidly raised by the growth of the

yeast cells and of their fermenting power, that the acid-forming bacteria have no

chance to develop. This is the case also with rye bread, whose normally rather

high acidity is not derived from the flour. It is the use of impure yeasts, of sour

milk and of rancid butter which produces the high acidity in bread leavened with

yeast. The acids of bread do not appear to lower its nutritive value, yet a very

sour bread will interfere with the digestion of many persons."

The nutritive value of Corsican chestnut flour, P. Co.mte {Jour. Pharm. el

Chim., 6. ser., 22 {1905), No. 5, pp. 200-210, fig. 1).—Composition, charateristics, and
microscopical structure of Corsican chestnut flour are considered, as well as its nutri-

tive value and place in the diet. According to analyses it contains somewhat less

protein and somewhat more nitrogen-free extract than wheat flour. The author
considers it a palatable and valuable food product.

Study of apple marc, W. D. Bigelow and H. C. Gore {Jour. Amer. Chem. Soc,

28 {1906), No. 2, pp. 200-207).—The data reported show that the hot-water extract,

constituting 40 per cent of apple ma'rc, consists of one carbohydrate complex, a
galacto-araban.

"The carbohydrate complexes in case of the alcohol precipitate of apple must, and
in case of the alcohol precipitate of second pressing ciders, are both higher in galac-

tan, relative to the pentosan content, than the hot-water extracts of apple marc. The
treatment with boiling water lessens the yield of crude fiber and cellulose, and at the
same time gives a purer fiber and a purer cellulose." (See also E. S. R., 17, p. 465.)
Changes in the composition of the fruit of cucurbits, Leclekc du Sablon

ipt. Rend. Acad. Set [Paris], 140 {19(05), pp. 320, 321).—The sugar, starch, and
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water ci nit cut of differenl sorts of cucurbil fruits was determined before, during, and

after maturity. The sugar, which was abundant in the unripe fruit, diminished during

the ripening processes, increased after the fruit was ripe and again diminished. The

starch content increased until the fruit was harvested and then diminished, while the

water contenl firsl increased, then diminished markedly at maturity, and afterwards

increased.

The chemistry of celery i Apium graveolens ), I, M. Bamberger and A. Lano-

biedl (M(mat8h. Chem., 25 {1904), pp- i" :" t084; abs. in Ztschr. Untersuch. Nahr. u.

GenussmtL, 10 (1905), No. W,p.619). In the roots of tuberous rooted celerj the

authors report 0.48 per cenl asparagin, and :i smaller amount of tyrosin in addition

to mannit. Leucin was not found.

The absorption of sulphurous acid from the air by meat, A. Kickton

(Ztschr. Untersuch. Nahr. u. GenussmtL, // ' 1906), No. 6, pp. |
The experi-

ments showed thai when sulphurous acid was present in air meat would absorb it,

tlic surface containing considerably more than the interior.

Evaporated cream (Mo. Bui. Bd. Health Mass., n. 8er., 1
I 1906), No. 8, p. 61).

Determinations of t'at showed that so-called evaporate) creams were merely unsweet-

ened condensed milks, having somewhat the consistency and appearance but neither

the taste nor physical characteristics of cream.

The artificial coloring- of mustard, P. Kopcke (Pharm. Ceniralhalle,

/>. ..".i. i; abs. in Ztschr. Untersuch. Nahr. u. GenussmtL, ll
I 1906), No. 6, pp.

The method of detection suggested depends upon the extraction of the coloring

matter with ammonia and showing the presence of artificial coloring matter by

dyeing a sample of woolen goods.

Honey vinegar, J. J. Hofmann i Pharm. Weekbl., i
.'

( 1905), pp, abs. in

Ztschr. Untersuch. Nahr. u. GenussmtL, ll (1906), No. 6, p. S56). Honey vinegar is

manufactured <>n a commercial scale in Holland. A number of samples were exam-

ined and found to possess an. aureeal lie aroma and taste.

Report of work in the food and drug laboratory, II. I'. Barnard and .1. N.

Hurty (Mo. Bui. In'l. Bd. Health, 7 (1905), No. 11, pp. ISO 144; 8 (1906 . Vb. 1,

i>i>.
'< 21).—Over 50 per cent of the foods, condiments, and beverages examined under

the provisions of the state pure food laws were found to l>e adulterated.

The pure food and drug laws of the State of Indiana Mo. Bui. Tnd. Bd.

Health, ; (1905), Nos. ;, /-/'. 75-88; 8, p. 95).—The legislative enactments regarding

pure food and drugs in the State of Indiana and the f 1 and din- nil.- of the State

Hoard of I lealth are quoted.

The pure food law in Germany, its origin and growth, and its effect upon

the commercial food industry and upon diet, A. .In kena< k />"'/. Vrtljschr.

Offentl. Gsndhtspfiege, 81 (1905), pp. 678-688; abs. in Ztschr. Untersuch. Nahr. ».

GenussmtL, ll (1906), No. 6, />/•. 858, 859). The growth, development, and results

of the German pure food law are discussed. In the author's opinion this law is

responsible for a great improvement in the quality of food product- and in food con-

sidered from a sanitary standpoint.

ANIMAL PRODUCTION.

The composition of some Hawaiian feeding stuffs, E. (
'. Shorey Hawa S

Bui. 18, pp.98).—Proximate and ash analyses are reported of a number of samples

of sorghum, sugar cane tops, millet, Kafir corn, wild and cultivated grasses, alfalfa,

wild cowpea, cowpea, 2 sorts of Desmodium, pigweed, bow thistle, Oommelina nudir

flora, Bidens pilosa, prickly pear, Acaciafarnesiana, banana tops and butts, tarn top..

sweet potato tops, ti leaves (Cordyline terminalit . cassava roots, brewers1

grains,

molasseuit, algeroba beans
I
whole beans- pods and seeds), rice bran, rice polish, and

cocoanut meal. In addition t<> the usual constituents the percentage of total, proteid,

and amid nitrogen was determined.
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A fact of special interest brought out by the bulletin is that a number of Hawaiian

feeding stuffs, particularly those belonging to the grass family, are deficient in lime,

and that the failure to obtain the best results, which has sometimes been noticed with

a ration which was apparently well balanced, maybe attributed to this cause. In

order to secure the best results in bone development, health, etc., the author believes

that such feeding stuffs should be supplemented by others richer in lime, as legum-

inous plants, algeroba beans, and sugarhouse by-products, or by the use of more lime

either in the drinking water, mixed with the feeds used, or applied to the soils pro-

ducing the forage crops.

"While the analyses reported in this bulletin are not considered sufficiently numer-

ous to warrant any extended comparison of Hawaiian feeding stuffs with one another

or with those of other regions, or to justify elaborate discussion of the best ways of

utilizing the various feeding stuffs in Hawaiian practice, they do show that the

Hawaiian feeder has at his command a quite large and varied assortment of feeding

stuffs, many of which are of high nutritive value, and it is believed that the informa-

tion given in the bulletin will aid the feeder in selecting from the feeding stuffs

available those which will give him the cheapest and most efficient rations for his

stock."

Analysis of fodder plants, E. A. Manx {Jour. Dept. Agr. West. Aust., 13 (1906),

No. 2, pp. 142-145).—Among the plants analyzed were black boy leaves, grass tree

leaves, African wonder grass, and Eragrostis jnlosa.

Feeding- stuff inspection, C. D. Woods and J. M. Bartlett (Maine Sta. Bui.

129, pp. 81-100).—Under the State feeding stuff law analyses were made of a number
of samples of cotton-seed meal, cotton-seed feed, linseed meal, viscid oil meal, gluten

meals and feeds, distillers' grains, molasses feeds, mixed and proprietary feeds, corn

meal, hominy meal, wheat bran, wheat middlings, mixed wheat feed, oats, beef scrap,

and similar goods.

With the exception of samples of cotton-seed meal submitted by jobbers for the

purpose of learning their quality, the authors state that they found no cotton-seed

meal which was below the Cotton-seed Crushers' Association standard for prime

goods.

Inspection of concentrates, J. B. Lindsey et al. (Massachusetts Sta. Bui. 10S,pp.

51).—The concentrated feeds analyzed under the State law include blood meal, cotton-

seed meal, linseed meal, oil meal, viscid oil meal, gluten meal and feed, brewers' and
distillers' dried grains, malt sprouts, wheat middlings, mixed wheat feeds, wheat bran,

dairy feeds, sugar feeds, rye feeds, buckwheat feeds, calf meal, corn meal, hominy
meal, provender, corn and oat feeds, oat feeds, dried beet pulp, corn bran and similar

goods, cereal breakfast food by-products, meat scraps and similar goods, dried fish,

granulated milk, poultry feeds, and alfalfa and clover meals.

The various corn and oat feeds, the authors state, may be divided into two classes,

namely, those consisting largely of oat refuse with some corn, frequently of low
quality, and occasionally a little red dog middlings, and those consisting principally

of hominy, to which has been added more or less oat offal. The feeding stuffs

included in the first class have a rancid, bitter taste, while those in the second group
are generally sweet and more attractive. Such goods are inferior to clean, bright
corn or hominy meal, yet, as the authors point out, they cost nearly or quite as

much.

"Alfalfa [meals], as well as clover meals, are now obtainable for winter feeding.
The former should carry 18 per cent protein, and the latter 12 per cent. Preference
should be given to bright, clean lots, free from excess of coarse, woody stalks. The
price ($1.80 a hundred) is rather in excess of their value. Poultrymen, by raising
corn and clover, can considerably reduce their outlay for food. . . .

"Molasses may constitute one-sixth to one-fourth of the grain ration for horses
(one pint to one quart daily). A larger quantity tends to make them logy. The
same amount may be fed daily as a constituent of the grain ration for dairy stock."
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The inspection of feeding- stuffs in 1905, I'. W. Morse Vew Hampshin Sta.

Bui. i."/, pp. /;; 152). Analyses are reported of 84 samples of cotton-seed meal,

linseed meal, gluten meal, gluten feed, distillers' grains, hominy feed, compounded
cattle foods, vegetable poultrj foods, animal meal and Bimilar poultry i Is, and
bone meal.

The following statements are quoted from the discussion of the analytical data:

"There were found to be :: distinct classes of cotton-Beed meal, according to the

percentage of protein, being guaranteed, respectively, to contain 38.5 per cent, 1 1 per

cent, and 43 percent. . . . Tin' prices were practically alike for all threegrades.
This is an injustice t<> the consumer because the lowest grade contains more lint and
hulls than the highest grade. The consumer, however, can protect himself by read-

ing the tags on the sacks. . . . Two brands of so-called mixed feed were collected,

which were not pure wheat products. One contained corncob and gave an <

tionally high fiber, while the other was made up largely of screenings, finely ground.

They complied with the law in bearing proper labels, hut one was inferior to its stated

composition. . . .

"There are no failures on the part of any of the poultry food- to reach the percent-

age guaranteed, while some of the animal meats and Bcraps overrun heavily

dally in fat. Excessive amounts of fat would not Beem advantageous for la) ing hens,

however.
*'

Licensed concentrated feeding- stuffs, F. \V. VVoll and < . \. < >lsoh W
sta. /,'///. 184,pp. 17-23, r, SO). A list of the feeding stuffs licensed for sale during

the calendar year t906 is given, together with the guaranty of their protein and fat

content. The text of the state feeding stuff law is quoted.

The nutritive value of the nonproteid nitrogen compounds in feeding
stuffs, E. Schulze (.lour. Landw., 54 {1906), No. /, pp. 65 81).- A Bummary and

discussion of available information concerning the nonproteid constituents of feeding

stuffs. The author considers that many of these constituents possess considerable

nutritive value, while others are of little or no importance in nutrition. In the latter

group, asparagin and perhaps glutamin are included.

Experiments on the value of asparagin and lactic acid in the feeding of

Herbivora, <). Kellner ( Verhandl. Gesell. />.'//. Naiurf. u. .1 '904), Uj ! -

AbL, i>.
!'/',; abs. in Centbl. Agr. Chern., 85 {1906), .Y<>. /, />/>. 45-48).—From experi-

ments with sheep the conclusion was reached that neither asparagin nor lactic acid

bore any part in the gains which were made. The author believes that asparagin

has a value in that it tends to prevent the lowering of digestion noted with a very

low proteid diet and so acts indirectly and in a limited way as a protector of protein.

Digestion experiments with forage plants, 11. <i. Knight
I
Wyoming Shi. Rpt.

1905, i>i>. 52-60) .
— Experiments on the digestibility of alfalfa hay by sheep gave the

following average coefficients: Dry matter, <;.">. :'.«.»; protein. 7'.u;7; fat, H.20; ether

extract, 74. os; crude fiber, 1 1.84, and ash, 56. 17 per cent.

Feeding beef cattle in Mississippi, A. Smith and (
'. I. I'.i;\» ppi Sla.

Bui. 92, pp. ?4,fig'8. 10).—To study the relative merit- of feeding in a warm Btable

and an open yard and to compare a mixed ration of hay and grain w ith one >>i cot-

ton-seed meal and hulls only, a feeding test was undertaken with 5 lot-..;

Three of the lots were made up of :» animals, on.- of the lot- of 7. and one 01 •"> ani-

mals. The cattle in the latter lot were Scrubs and the Others thrifty animal- and

medium feeders. Three of the lots were i^-'\ in a Btable and two in yards, one w ith

and one without an open shed for shelter, t he mixed ration and the COtton-Seed meal

and hull ration being so arranged that each was tested under the 2 conditions of

feeding. The test covered approximately 14 weeks.

Considering the thrifty animals fed in stalls the average gain on the mixed ration

was 201 lbs. per steer and on the ration made up of cotton-seed products 185 lbs. per

steer, the cost of a pound of gain in the 2 cases being B.5 cts. and »'..
I eta The Bcrub



EXPERIMENT STATION RECORD.

steer.-- fed in a stall made an average gain of 130 lbs. at a cost of 10.7 cts. per pound.

The sia ers fed the mixed ration in a yard gained on an average 196 lbs. at a cost of

9.13 cts., and the similar lot fed the ration of cotton-seed products gained 146 lbs. at

a cost of 8.2 ets.

The manure may be more readily saved when the steers are fed in stalls. Its esti-

mated value in the test reported was $80.

Following are some of the authors' eonclusions:

"The comparison between the stable versus open yard system while showing some

advantage in favor of the stable method really indicates that a combination of the

best features of both systems is preferable. This could be done by allowing the cat-

tle to run in large sheds with a solid tight floor which should be well bedded, and

the manure all saved. If desired, outside yards connected with these sheds could be

provided, so that the cattle could have some exercise and plenty of fresh air. One

of the secrets of successful cattle feeding is in making them as comfortable as possible.

"Where cotton-seed meal and hulls can be purchased at a reasonable prieeL they

prove to be very cheap feeds for fattening steers. No bad effects result from feeding

cotton-seed meal for such short periods as this, and it remains to be seen whether

any ration can be compounded exclusive of good silage, which can equal it as an

inexpensive feed.

"Dairy farming has many points of superiority over beef raising, but to farmers

who are not close to a good market and are handicapped by lack of available and

steady labor, the breeding and feeding of cattle will offer many inducements. That

it is a profitable business in the South is shown by the low cost of raising cattle,

economy in producing suitable feeds, and the inexpensive buildings required. With

a good pure-bred beef sire, a herd of native cows, and plenty of pasture land, a

fanner may in 2 or 3 years' time develop a good grade beef herd, which will largely

increase his profits and maintain the fertility of the soil."

Summary of swine feeding", 1904-5, G. E. Morton ( Wyoming Sta. Rpt. 1905,

pp. 44-47).—Many believe that corn is necessary for pork production, and a compari-

son of wheat and corn was made with 2 lots of 3 pigs each. In 11 weeks the total

gain on wheat was 342 lbs. and on corn 229 lbs.

In a second test wheat and alfalfa hay with and without roots were studied with 2

lots of 2 pigs each. In 13 weeks the lot fed roots gained 183 lbs. and the lot with-

out roots 185 lbs. "Evidently the roots ted did no good in anyway; they were

simply an additional expense."

Judging by both tests "straight wheat feeding gives the best gains of any of the

rations tabulated, but it also involves very heavy grain feeding [8 to 24 lbs. per day

at the end of the test] to get the gam."
"An answer to the question whether this extra gain and less amount of concen-

trates is offset by the cost of the attalfa hay depends upon the comparative cost of

the feeds in a given locality."

A sow weighing 341 lbs. was fed for 14 weeks beginning December 3, alfalfa hay
and roots only, consuming on an average 6 lbs. of the hay and 6 to 24 lbs. of the

roots per day. At the end of the period she had lost 7 lbs.

Three sows fed corn, shorts, and altalfa hay gained 122 lbs. in 6 weeks. "The
gain shown ... is good and the sows were apparently put in good condition for

pigging I >y this ration. One sow gave birth to 7 living pigs and 1 dead pig; the other

gave birth to 5 living and 3 dead. Further experimentation will be required to

determine whether the ration was responsible for the stillbirths."

Corn and shorts, corn and alfalfa hay, and wheat and corn each with alfalfa hay
chopped in swill were compared with 4 lots of 3 pigs each, averaging 65 lbs. each in

weight The gain on corn and shorts 1 :2 was 61 lbs., and on corn and alfalfa 1 :2, 19

lbs. On each of the rations made up of grain, alfalfa hay, and swill there was a loss
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of .'! Il>s. "The alfalfa rations t'<>r young growing pigs were lamentable failures.

The pigs grew scrawny and lost weight."

Supplements to corn for fattening- hog-s, I . B. Forbes M ri Sta. /.'"/. /;;,

pp. an. Using 15 lots of 1 or 5 pigs each concentrated feeds in varying proportions

ami combinations were compared as supplements to corn meal for dry-lol fattening.

Ear corn was also compared with corn hum I. both being fed w it li linseed oil cake.

The tests were made in the winter and covered 29 to 90 days, being preceded by

preliminary periods of I to 6 weeks. The pLr > were confined in -mull pens with a

shed, but were not protected from wind and cold. The grains were ground and

mixed to a slop with water except in the comparison "i' ear corn and ground corn.

When com meal was supplemented by wheal middlings and linseed men I with and

without germ <>il meal ami gluten meal and feed for 90 days, the _r
.-

§ i r i ranged from

0.971 11). per head per day on corn meal and wheal middlings 2:1 t" l 430 lbs. on

corn meal ami linseed meal 5:1, and the grain eaten per pound "t" '_rain from 4. 15 II'-.

<>n the latter ration to 5.18 lbs. on the former.

When linseed meal and wheal middlings were compared in varying propor ions as

supplements to corn meal in short periods (29 to 15 days) both the smallest and

greatest ga ins, L.269 and 1.77<>ll»s. per head per day, were noted with l<>t- fed corn

meal ami linseed meal 5:1. The grain required per pound of gain was leasl with

one of these lots being 3.85 lbs. and greatest, 1.75 lbs., with a l>>t led corn meal and

wheat middlings 2:1.

"The rations <»f linseed nil meal and corn meal in proportion of i : ;. were eaten in

larger quantity than any other iml- tested and made more pork with smaller

expenditure of feed than any other ration involved."

The estimated cost of pork made from the oil-meal rations averaged 1 1.3 per cent

less than from the rations of corn meal and w heat middlings.

"Of the three corn products, gluten feed, gluten meal and germ oil meal, the first

mentioned seems to he more useful than the others when \i-<\ with corn ami linseed

oil meal. None of them, however, in this combination are a- useful as linseed

oil meal by itself.

••
I iluten meal is richer than gluten irv<\, differing from it only in lacking the corn

bran with which it is ground to make the latter, hut it doe- qoI seem to he a- useful

a supplement to corn and oil meal. The ration containing it was not bo well relished

and was not so efficient. It is possible that the usual recommendation that gluten

meal be soaked before feeding to hogs would, if followed, have rendered it more

valuable in comparison with gluten irv>\ than it was in this experiment where it was

fed immediately after wetting."

In 3 of the tests a mixture of corn meal and cotton-seed meal 8:1 was t'd for 6l

day*. Cotton-seed meal fresh from the Eactorj was fermented at living room tem-

perature for 24 hours previous to feeding, sour milk being used a- a -tarter. It wa-

in.ped that this fermentation would render the meal l«— toxic than it is reputed to

be. The cotton-seed meal ration was mixed to a thinner slop than the other rations

as it has been claimed that this is a desirable practice. The average daily gain per

pig was 0.966 lb. and the grain eaten per pound of gain 1.97 lbs. Three of the 15

pigs included in these tests died at the end of the feeding period. "The gains up to

that time had been moderate in extent and cost. The hogs did not relish this bed.

A change to the com and linseed oil meal ration induced much greater consumption of

grain, increased the gains in weighl 39 percent and reduced the -rain requirement

per pound of increase to the extent of 13.1 percent."

When ear com and linseed cake 6:1 were compared with corn meal and linseed

cake 5:1, the average daily gain per pig on ear corn during the 6] days of the test

was 1.004 lbs. and the -rain eaten per pound of gain 6.65 II'-. Similar values for the

corn meal ration were L.291 lbs. and 6.05 lbs.
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Corn meal and oil cake "fed dry and mixed produced gaina in weight with it per

rent less grain than did car corn and oil cake fed separately, both dry. The gain in

the corn meal lot was 28.(1 per cent greater than in the ear corn lot, The hogs

, ing ear corn would not eat more than one-sixth as much oil cake as corn (the

rob figured out) when both were allowed ad libitum."

In the opinion of the author the severity of the weather had an unfavorable effect

on the gains made. The subject is discussed and data summarized regarding the

influence of temperature on gains, indicating "that extreme heat of summer and

extreme cold of winter act alike to the extent that they both occasion large energy

expenditure on the part of the animal, in one case to keep warm, in the other to keep

cool; and in either case occasion a great reduction in the profit from feeding in the

dry lot when compared with results obtained in spring and fall. These results,

however, do not apply to the feeding of hogs on pasture."

The poultry industry in Tasmania, R. J. Terry (Agr. <nnl Stock Dept. Tas-

mania, Bui. 7. pp. 15, Jigs. 4).—Various questions connected with profitable poultry

raising under local conditions are discussed and some experimental data on fattening

poultry are briefly reported.

DAIRY FARMING—DAIRYING—AGROTECHNY.

Profitable dairying, C. L. Peck (New Yuri: Orange Judd Co., 1906, pp. XII J- 174,

figs. 34).—This is offered as "a practical guide to successful dairy management," and

consists of 23 chapters in which are discussed the physiology of milk secretion, dairy

breeds, feeding cows, milking, care of milk, butter making, and similar topics.

Breed, individuality, and heredity in the production of milk, M. Fischer

( Landw. Jahrb., 35 ( 1906), No. 3; pp. 333-379, pis. 3).—\ study was made of the yield

and composition of the milk with particular reference to the casein of 12 cows repre-

senting 6 different breeds, and also of 10 cows selected from a large herd with a view

to showing the influence of individual characteristics and heredity.

The milk of the mountain breeds including the Brown Swiss and Simmental

showed a higher percentage of fat, casein, and solids-not-fat than that of the low-

land breeds including the Oldenburg, East Fresian, Angler, and Wilstermarsch. The

average annual yield of the latter group, however, was greater, making the annual

yield of fat and casein of the 2 groups practically the same. In producing milk for

cheese making the Brown Swiss breed is considered especially valuable as compared

with the other breeds mentioned.

Within the same breed the author finds in casein production as in fat production

marked individual variations. The transmission of individual characteristics. is dis-

cussed at some length.

A test of a fly repellent, C. H. Eckles (Missouri Sta. Bid. 68, pp. 35-39).—The
entire dairy herd was sprayed with a fly repellent each morning during alternate

periods of 2 weeks each. The test was continued during the entire summer of 1903

and for 6 weeks in the summer of 1904. The yields of milk and fat during the

periods when sprayed and when not sprayed are tabulated and show no important

effects either upon the yield of milk or fat due to the use of the fly repellent. When
applied every morning the material used was fairly effective in protecting the cows

from flies, but the claim made that the material will protect cows if applied at inter-

vals of several days is considered erroneous.

Milking machines, P. G. AVickex (Jour. Dept. Agr. West. Aust., 13 (1906), No.

4, pp. 301-303, pis. 2).—This is a summary of a report on the use of milking machines

in Western Australia, the author concluding that the Lawrence-Kennedy-Gillies

machine is now beyond the experimental stage and is working in hundreds of places

daily giving practical results.

The composition of milk, H. D. Richmond (Analyst, 31 (1906), No. 363, pp.
170-130).—The average composition of 14,828 samples of milk analyzed during 1905
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was as follows: Specific gravity, 1.0323; total solids, 12.70 per cent; [at, 3.73 per

cent; and solids-not-fat, 8.97 percent. The average fat content of the morning milk

was 3.54 per cent and of the evening milk 3.91 per cent.

Analyst- are also reported of I sample each of human milk, ass's milk, adulterated

cream, a butter adulterant, and a new preservative. The butter adulterant con-

sisted mainly of casein and the new preservative was acid potassium fluorid.

The milk supply of Boston, New York, and Philadelphia. < i. M. Wiin \kki:

(U. S. Dept. .!'//•., Bur. Anim. Indus. Bui. 81, pp, 62, figs. ;>. In this account of tin-

milk supply di cadi of the cities mentioned information is given on the magnitude

of the business, source of the milk, means of transportation, freight ran-, handling

the milk in the city, sanitary regulations, and similar topics. Map- are given show-

ing ilif source of the milk supply of cadi of the cities.

On the influence of milk control upon the composition of milk in Gratz,

K. Ihaii: (Arch. Hyg., 56 (1906), No. l - :. pj Under the influence of

milk control the average fat content of the market milk of this city increased from

2.6 per cent in L898 t«. 3.5 1 percent in L905.

The rapidity of the absorption of odors by milk, I- . Bordas and Toi plain

(Compt. Rend. Acad. Sci. [Paris], l', : I 1906), No. ?2, pp. 1204, 1205).- -Milk e

for several minutes in an at sphere containing formaldehyde in the proportion of

1 :100,000 showed clearly a reaction for this substance. The fresher the milk the

more rapid was the absorption.

Contribution to the study of the bacterial content of milk and of the

udder, R. d'Heil (Arb. Hyg. Inst. K. Tierarztl. HochschuU Berlin, 1906, No. 7; abs.

in Rev. Gin. Lait, 5 (1906), No. IS, p. 806).—The author finds bacteria regularly

present in the milk cistern and ducts and concludes that they gain entrance through

the orifice of the teat. Glandular tissue which contain- only a small number of

bacteria is believed to possess considerable bactericidal power. The higher bacterial

content of machine-drawn milk is considered due to the difficulty of cleansing

milking machines.

The contamination of milk at the dairy, A. II. Stewabt I Amer. Med., n. «er.,

1 (1906), No. 1, pp. 17-21, Jigs. 9).—Six experiment- are reported which Bhow in a

striking manner the value of sterile covered milk pails in lessening the bacteria]

contamination of milk.

On the frequency of streptococci in milk, M. Kaiseb
I
Arch. Hyg., 56 i 1906),

No. 1-2, pp. 51-89).—Streptococci were found in 76.6 per cent of 30 -ample.- of milk

collected in Gratz and vicinity from November, L904, to .inly, L905. The cultural

tests are reported in detail.

On the streptococci of milk, P. T. Muller (Arch. Hyg., . Vo. l-.\

pp. 90-107 i.—Twenty-one cultures of streptococci isolated from pathological products

and 22 from milk samples were studied a- regards their power of coagulating milk,

hemolytic properties, and behavior toward agglutinating serum.

It was Eound that nearly all of the milk streptococci curdled milk at the end of

24 hours, while very few of the pathogenic streptococci curdled the samples even at

the end of 48 hours. All .-ample- in both seri< -. however, were curdled in 72 hours.

The more rapid production of acid by the milk streptococci, however, i- not i onsid-

ered as Bhowing any specific difference between the two -roup- of organisms.

In studying the hemolytic power of the various organisms the cultures were divided

into •_' series, the first containing those recently isolated, and the second those grown

for some week- in the laboratory. Of the 13 pathogenic streptococci in the tir-t -dies

7 showed hemolytic properties, and of L0 in the second series 4 were distinctly and I

slightly hemolytic. Of 10 milk streptococci in each series, 5 in the first and :: in the

second possessed hemolytic properties. The results, therefore, showed do striking

difference between the pathological and milk Btreptococci a- regards hemolysis.
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In the agglutination tests 7 out of 11 milk streptococci reacted with an immune

serum in a dilution of 1:10, while 2 reacted in a dilution of 1:400. Eight out of 9

streptococci of the pathogenic group gave a positive reaction in a dilution of 1:10 and

4 in a dilution of 1:400. The results are interpreted as showing a close relationship

1 >rt\\ een some of the milk streptococci and pathogenic forms, and this was emphasized

by the fact that the milk streptococci which reacted with immune serum in high

dilutions were the forms which produced hemolysins.

The author, therefore, concludes from the results of his own and other investiga-

tions, which are cited, that there can no longer be any doubt that pathogenic strepto-

cocci are present in milk. How frequently these are present is a question yet to be

answered.

The reduction test as a means of determining- the freshness of milk, P. T.

MtiLLEK (Arch. Hyg., 56 (1906), No. 1-2, pp. 108-204, fig*. 5).—In making this test in

laboratory work the author uses 4 test tubes, in one of which is put 2 cc. of whole

milk and in the others equal quantities of milk diluted with water in the proportion

1 :2, 1:4, and 1:8. To each tube is added 0.2 cc. of a 0.2 per cent solution of methy-

lene blue, and the liquid after mixing is covered with a layer of liquid paraffin about

2 cm. in thickness. The samples are then placed in a thermostat at 37° C. and the

time required for the reduction of the methylene blue in the whole milk is observed.

This test was applied to numerous samples of market milk showing different degrees

of acidity; mixtures of fresh and sour milk; dirty milk; milk to which soda, boric

acid, salicylic acid, formaldehyde, and hydrogen peroxid had been added; and

heated milk.

For fresh milk obtained in a cleanly manner the time required for the reduction

of the methylene blue was 10 or more hours, and for milk delivered by producers

directly to consumers during cold weather 6J to 9 hours. The reduction test of milk

obtained from small dealers during the forenoons was 5 to 6 hours during cold

weather and 1 to 2| hours during warm weather, while that of the samples obtained

during the afternoons was f to 3 hours during cold weather and ^ to 1 hour during

warm weather. Milk kept at a high temperature showed a shorter reducing period

than milk kept at a low temperature.

Curdled milk reduced the methylene blue in a few minutes. The addition of

small quantities of sour milk and also ol manure to fresh milk shortened greatly the

reducing period. The neutralization of milk with soda was without influence on its

reducing properties, but the addition of soda to milk poor in bacteria lessened the

time required for reduction until sufficient acid was produced to render the milk

again neutral or acid.

The addition of preservatives such as boric acid, salicylic acid, and formaldehyde

lessened or destroyed the reducing power of the milk. Milk heated for 15 to 30 min-

utes at 100° C. showed only a small reducing power, which, however, gradually

increased the longer it was kept.

The author describes a modified form of the laboratory method which he considers

suitable for household use in determining the freshness of milk. When reduction

does not occur at the end of 1 hour the milk is considered suitable for infant feeding.

The testing of market milk, A. Lam (Chem. Ztg., 30 (1906), No. 39, p. 467).—
This is an abstract of a paper presented before the Sixth International Congress of

Applied Chemistry.

In testing market milk in regard to its sanitary condition the author determines
what he calls the catalase number. Ten cc. of milk is treated with 5 cc. of a 1-per

cent solution of hydrogen peroxid and allowed to stand for 24 hours at a temperature
of 22 to 35° C. The number of cubic centimeters of oxygen gas liberated is desig-

nated the catalase number. For fresh pure milk this varies between 0.3 and 1. In
cases of mastitis or tuberculosis of the udder this number is found to be increased.
Milk showing a catalase number of over 3 is considered unfit for use.
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The author has also found polarization of the milk serum of value for this pur-

pose. While the normal index of refraction lies between 5 and 5.5, it was found to

be 1.2, I, and 0.73 in the case of diseased animals. The freezing point, however,
remained constant.

The care of composite milk samples, I.
<

'. W'i.i i» i New Hampshin Sta. Bui,

196, pp. 181 184, figs. 5). Brief notes are given on the taking of composite milk
samples ami on preserving them with formalin, potassium bichromate, or corrosive

sublimate.

On the combination of lactic acid with casein in lactic fermentation, <
'.

Richet {Oompt. Rend. Soc. Biol. [Paris], 60(1906), No. /;, pp. 650, 651). When
milk was allowed to coagulate spontaneously the curd was found to fix aboul 5 times

the amount of lactic acid contained in the same volume, of w hey.

A test of tin can separators, C. II. Ecklks Missouri Sta. Bui. 68, pp.

figs. /'). -Tests were made of 3 forms of so-called separators which consist of 2 cans
one within the other. The milk is placed in the inner can and cold water in the

outer can surrounding the milk.

The average results of 4l> trials with these cans showed that the -kim milk con-

tained 1.39 per cent of fat, equivalent to a loss of 22.56 per .-cut of the fat The:;

patented cans were compared with shallow pans, a dilution can, the centrifugal

separator, and a homemade can. Under the conditions of the comparison the shal-

low pans gave better results than either the dilution or double can-. The homemade
can costing Sl.'iO irave equally <rood results as the patented can- costing from 4 »>

to no.
Creamery problems, C. L. Beach (Connecticut Storrs Sta. Bui. JO, pp. $&

Of 1,362 patrons of 18 creameries in 1903, 256, or 19 per cent, wrere using centrifugal

separators, while the remainder were using the Cooley system of cream raising.

Comparative tests were made of these 2 methods.

The average of 13 samples of skim milk by the Cooley system Bhowed the presence

of 0.27 per cent of fat, and the average of 36 samples of separator skim milk showed

the presence of 0.056 per cent. It is estimated that with a herd of 10 cows the hand

separator effects a saving of 825.48. Five types of centrifugal separators were com-

pared, the fat content of the skim milk ranging from 0.038 to 0.076, which difference

for a herd of 28 cows is estimated as equivalent to $7.95 for one year.

The fat content of 10 samples of skim milk was determined by gravimetric analysis

and by the Babcock test, using 17.6 <•<•. and 25 rv. of acid. The average results for

the 3 methods were, respectively, 0.144, 0.046, and 0.063 percent. Even with the

excess of acid the Babcock readings were much lower than the gravimetric deter-

minations.

Readings of Babcock tests were made at temperatures of 130 and 180° F., the

average difference on 10 samples being 0.42 percent. This emphasizes the impor-

tance of making the readings at a uniform temperature.
' Variations in the weight of 18 cc. of cream containing different percentages of fat

are given in tabular form to show the importance of weighing samples.

In 14 experiments a -tarter made from a pure culture was compared w ith a skim

milk starter. The average score of the butter from the 14 churnings when the pure

culture starters were used was 94 and oi the butter from the churnings ripened with

skim milk starters 0-1.1. A table shows the bacterial content of 12 samples of butter,

of the cream from which the butter was made, and of the starter used in ripening

the cream.

Creamery cold storage, .1. A. Ruddick (Canada Dept. Agr., Dairy Comr. Branch

Bui. 10, pp. 14, ph. .').—This furnishes information OH the subject of creamery old

storage and embodies the results of recent experiment- conducted for the purpose of

testing various material- used for the purpose oi insulation. Specifications am

4113—No. 12—00 o
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for the construction of creamery refrigerators on both the air circulation and cylinder

systems.

The manufacture of whey butter at Swiss cheese factories, E. H. Farrington

( Wisconsin Sta. Bui. 132, pp. 32, figs. 17).—This bulletin, which is published in both

English and German, contains descriptions of the methods employed in making

whey butter in Swiss cheese factories in Wisconsin, with suggestions for the improve-

ment of these methods.

The cold process of skimming the whey is considered not only wasteful but

unsatisfactory on account of the extremely sour condition in which the whey is

returned to the farmers, and also because the cream so obtained is not suitable for

the manufacture of good butter. It is believed that this method should be aban-

doned. The hot process is considered much superior to cold skimming in that much

more fat is recovered and the cream is in a sweet condition, making it possible to

produce butter of good flavor.

About 2 years ago some experiments were made at the University of Wisconsin

dairy school in skimming whey with a centrifugal power separator, and since then

this method has been tried on a practical scale in a number of factories. According

to the author's observations centrifugal separation is much superior to the other

methods. The separator removes nearly all of the fat and permits the making of

butter equal in quality and water content to creamery butter. The objections made
to installing separators in cheese factories are their cost and the expense for power.

Results have shown, however, that with improved methods of skimming and churn-

ing the surplus whey butter may more than pay for the additional cost.

In addition to the separator there is needed in the Swiss cheese factories, according

to the author, a cream vat of some sort in which the whey cream may be ripened and

cooled before churning and improved methods of working the butter.

The suggestions made for improving whey butter cover skimming the whey,

ripening the cream, making and using a starter, churning the cream, working the

butter, and other topics.

Some facts about moisture and its effects on butter, G. L. McKay (Hoard's

Dairyman, 37 (1906), Xo. 16, pp. 432, 433).—In discussing this subject the author

gives data obtained at the Iowa station and observations made abroad.

It is not believed that the poor keeping quality of butter is due to an excess of

moisture so much as to unsanitary methods pursued and the use of overripe cream.

The author considers that "there is no danger of any maker incorporating too much
water who churns his butter in a granular condition and does not resort to abnormal
methods, such as churning at high temperatures, washing with warm water, over-

churning, or working the butter in water."

On the composition of Dutch butter made in the creameries placed under
State control, T. van Sillevoldt (Gen. Dir. Agr. Min. Agr., Indus, and Trade

[Netherlands], [Circ], 1905, No. 5, pp. 31; 1906, Jan., Feb., Mar., Apr., pp. 4 each).—
Of 4,340 samples of butter analyzed during October, November, and December, 1905,

78 showed a lower Reichert-Meissl number than 24. The analytical results are here-

after to be published monthly, with a special report every 6 months on the samples
showing low Reichert-Meissl numbers.
Bacteriological examinations of the butter of Stuttgart, A. Reitz (Arch.

Hyg., 57 (1906), No. 1, pp. 1-28, figs. 5).—This is a detailed reportof the inoculation

experiments with guinea pigs made to determine the presence of tubercle bacilli in

gutter, previously noted from another source (E. S. R., 17, p. 1109). Tubercle
bacilli were present in 8.5 per cent of the samples.
Fungi in cheese ripening: Camembert and Roquefort, G. Thom ( U. S. Dept.

Agr., Bur. Anim. Indus. Bui. 82, pp. 39, figs. 3).—This reports in detail the myco-
logical studies referred to in the previous bulletin (E. S. R., 17, p. 79) on the manu-
facture of Camembert cheese in the United States.
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In the manufacture of soft cheeBe of the Camemberl type the curd is rendered acid

by the action of Lactic-acid bacteria, and later alkaline by the growth of various

species of fungi which, through the production of enzyms, break down the curd to a

greater or less extent.

"The Camemberl Penicillium (P. cameniberti) is tin ly species so Ear studied

with which the particular appearance and texture soughl in the ripened Camemberl
can be produced from curd soured by lactic bacteria without producing any objec-

tionable flavor.
" Gidium lactis is always found upon Camemberl cheeseand bo closely associated

with the presence of the flavor as to indicate its agency in flavor production, though

only circumstantial proof of Buch function has been possible thus far. The partici-

pation of bacteria in flavor production is no1 excluded by these results.

"Other species of fungi have been -how n to produce variations in this flavor Buch

as have been often found in certain market cheeses

The Roquefort Penicillium i
/'. rorjueforti) is the only fungus found necessary to

produce the typical flavor of Roquefort cheese. This mold has also been found in

imported Stilton, Gorgonzola, and Brinse cheese as well as in the Roquefort.

Qidium lactis is the only fungus which has been found regularly upon Limburger,

American Brie, Isigny, and related type- of cheese.

Technical descriptions are given of the 2 form- of Penicillium under the new names

P. camemberti and P. roqueforti and of Oidium lactis.

A new method of making- dry red wine, V. T. Bioletti
I
California Sta. Bui.

177, pp. 36, figs. 14)-—Wine-making experiments during the year have abundantly

verified, according to the author, the claims made for the method given in Bulletin

L67 of the station (E. S. R., 17, p. 183).

• "The most important conclusion to be drawn from these experiments is that sound

dry wine of fair quality can be produced in the upper San Joaquin Valley and simi-

lar regions from the varieties of grapes growing there, simply by ordinary attention

to cleanliness, the sterilization of cooperage, and more than ordinary attention to

the control of temperature.

"For white wines a thorough preliminary defecation of the must by means of sul-

phur fumes and the use of pure yeast or yeast starters is advisable.

"For red wines some form of cooling machine i- essential, and the temperature of

the fermenting wine should never exceed 95° F., and if possible should be kept

below 92° F. This can be easily and perfectly done by means of the cooling machine

described in Bulletin No. 174 | E. S. R., 17, p. 1 1 LO).

"The grapes both for white and red wines should be thoroughly ripe. Ripeness

mu-t be determined by the flavor and appearance of the grapes more than by the

amount of sugar they contain. Wecan nol hopetogel the besl results from imperfectly

ripe grapes even if they contain 22 per cent of sugar. Some varieties in the climate

of the San Joaquin Valley are not perfectly mature for wine-making purposes until

they contain 25 percent of sugar or more, better results are to be obtained by diluting

and, if necessary, adding tartaric or citric acid to over-ripe grapes in this region than

by attempting to make wine from under-ripe -rapes which have not developed the

color, body, and flavor necessary for the production of good wine."

The cost of applyingthis method on a largescale is yet to be ascertained, and with

this in view a plan is given of a cellar suitable for working 50 tons of red grapes per

day along with an outline of the method of operation.

The artificial ripening of grapes, L. Mathieu {Rev. I '
. No. 640,

pp. $13-316).—The results are given of an experiment in which wine wa- made from

grapes partially dried in an evaporator. The work shows that it i- possible to par-

tially evaporate grapes in orderto concentrate the must without any injurious effects

or cooked taste to the wine. The process favors the production of a wine of supe-

rior quality.
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VETERINARY MEDICINE.

Proceedings of the American Veterinary Medical Association (Proc. Amer.

Vet. Med. Assoc, 42 (1905), pp. 506, pis. 20).—This volume contains an account of the

meeting of the forty-second annual convention of the American Veterinary Medical

Association, held in Cleveland, Ohio, August 15-18, 1905.

As usual, in the proceedings lists are given of the officers, committees, resident

secretaries, and honorary and active members of the society. The address of wel-

come was given by the mayor of Cleveland, T. L. Johnson, and was responded to

by R. R. Bell. The president's address, by M. E. Knowles, contained references to

various veterinary matters, particularly to the cooperation of veterinarians and

physicians and the importance of the veterinarian in the promotion of general

sanitation.

In the reports of resident State secretaries attention is called to the condition

of health in domesticated animals in the various States and Territories. In Ari-

zona and New Mexico, particular attention was given during the year to sheep

seal); in Colorado to cattle mange, loco weed, and bovine tuberculosis; in Connecti-

cut, Cuba, and Porto Rico, to the legislative control of animal diseases; in Maine,

to tuberculosis and glanders; in Maryland, to anthrax and forage poisoning; in

Michigan, to rabies; in Minnesota, to hemorrhagic septicemia and swamp fever; in

Mississippi, to anthrax and Texas fever; in Nebraska, to various parasitic diseases;

in Ohio, to tuberculosis and swine plague; in Ontario, to actinobacillosis and hog

cholera; in Pennsylvania, to legislation regarding experimental veterinary work; in

the Philippines, to surra, rinderpest, and foot-and-mouth disease; in Tennessee, to

glanders and influenza; in Texas, to Texas fever and cattle mange; in Vermont, to,

anthrax and glanders; and in Wisconsin, to the present status of the veterinary

practitioner.

The Report of the Committee on Intelligence and Education, by C. J. Marshall

etal., contains a general review of matters of interest to veterinarians, a digest of

recent veterinary literature, and a detailed account of the quality of instruction and
the curricula in various veterinary schools in this country.

In the report of the Committee on Diseases, by C. H. Higgins et al., attention is

devoted to methods of keeping the clinical history of cases, the need of more veteri-

nary research work, and the discussion of rabies, Bacillus necrophorus, roup in

chickens, and the State control of tuberculosis. The present status of the movement
for securing legislation regarding army veterinarians was presented by a committee

consisting of W. H. Lowe et al.

An unusual number of papers were read at the various meetings of the convention

and are printed in the proceedings. It is impossible to refer to these except in the

briefest manner. The Artificial Immunization of Cattle Against Tuberculosis was
discussed by L. Pearson and S. H. Gilliland. The authors report considerable suc-

cess in the use of various vaccinating methods and believe that these methods promise

to become much more effective. Papers were also presented on The Pathology of

Tuberculosis, by C. Schulin, and by R. H. Harrison on Unusual Lesions of Tuber-
culosis Found in Abattoir Inspection. The method of controlling glanders adopted
by a French firm which employs a large number of horses was discussed in a paper
by E. Lavalard. The method consists in the general use of mallein, furnishing as

favorable conditions as possible for suspected horses in quarantine, and the exercise

of great care in introducing strange horses into a healthy herd.

The Spavin Group of Lamenesses was discussed by W. L. Williams et al. This
account is one of the most important thus far published on the general subject of

spavin and enters, in great detail, into the pathology, peculiar forms, etiology, and
treatment of the disease by different methods.
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Mention should also be made of the following papers: The Clinical Examination
of the Blood of the I>o<_r

. by S. II. Burnetl and J.Traum; Cultivation of Trypanosoma
equiperdum, by J. R. Mohler; Twenty-seven dears' Experience in Veterinary Prac-

tice, by .1. V. Newton; Accidents ami Sequelae of Surgical < »| ».• :l t i< .n-, bj I.. A.

Merillat; [ndications for Neurectomies of the Pelvic Limb of the Horse, bj R. C.

Moore; The Profession and the Advancement of Science, by l>. A. Elughes; Stable

Ventilation, by M. II. Reynolds; I'll,- Status of Therapeutics, by I'. A. Fish; A

Review and Criticism of the Kighth Decennial Revision of the Pharmacopoeia of the
United States, by I'.. I.. Quitman; Hydrothoras in the Horse, by <. I'.. Jones; and
A New Treatment for Gastro-Intestinal Catarrh of Milk-Fed Calves, by I.. A. Klein.

Annual report of the State board of live stock commissioners of Ohio,
P. Fischeb (.1////. /,'/'/. //'/. I.n, Stock Comrs. "hi.,. pp. 71, figs. 14).—The
diseases which have occurred in ( >hio to an extent u hich attracted tin- attention of

the ifve stock board during the pasl \ years included the tnosl important dia

horses, cattle, sheep, hogs, cats, and fowls.

The work of the board of the live stock commissioners Has extended in many
directions, until at presenl it is considered that the services of additional veterina-

rians aii- needed. As usual in these reports maps are given showing the location of

anthrax, actinomycosis, foot-rot, glanders, hogcholera, swine plague, keratitis, nodu-
lar disease, rabies, mange in horses, tuberculosis, and Texas fever. In the case of

each one of these dis< ases a brief account is presented of the work of the State vet-

erinarian and his assistants in controlling the outbreaks.

In an appendix to the report copies are given of laws relatingto live Btock and the

duties of the hoard of live stock commissioners of < >hio.

Abstracts of work done in the laboratory of veterinary physiology and
pharmacology. Ill, P. A. Fish et ai..

| Tthaca: A'. )'. si,,/,' \',t, <;,/.. 1906, pp.
An account is presented of a case of urethral calculus in the dog (pp.3 8), arecolin

hydrobromate and its action upon dogs and cats (pp. 9-13 . the effects of Bulphurous

acid upon peptic and tryptic digestion I pp. 14-21 i, ergol a- an abortifacient pp. l'l'

29), the status of therapeutics
| pp. :;n-:;4

|, the structure and function of the digestive

tract of the chicken
| pp. 35-42 I, and the effect of sulphurous acid upon the urinary

constituents ( pp. 4.'!, 44)

.

In experiments with ergot in which cats were used, it was found that doses of this

drug would produce abortion within 24 hours. In some cases the young were killed,

while in others they seemed not to he affected. It is concluded, therefore, that ergt >t

exercises an abortifacient action of considerable power. Attention is called to the

present status of theraputics a- a profitable subject of study for veterinarians. New

drugs are constantly being put on the market, and from the great number thus offered

for use the veterinarian must select, as a result of experiment, those which really

give promise of good results. Some of the new remedies are superior to the old ones

used for specific purposes, while others are do better or quite inferior.

The Bang method of controlling tuberculosis with an illustration of its

application, II. A. Harding, G. A. Smith, and Y. A. M lb New )'<>rk StaU Sta.

Bvl. $77, />/>. 81-109).—A general account is presented of the nature of tuberculosis,

together with a description of the Bang method of controlling the disease and the

use of tuberculin.

In December, 1900, one animal in the station herd was found to be tuberculous

and on this account the tuberculin test was given to the w hole herd. As a result of

the test a reaction was obtained with 8 COWS and 7 young cattle in a total of 28.

These animals were kept under observation, and in 1901 the Bang system was put in

operation for the purpose of determining its value under the conditions which pre-

vailed in the station herd.

The method was applied to a total of 30 animals, 1.". of which were healthy and 17

tuberculous. During the 4 year.- of the test this hen) produced 23 heifer calves,
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one-half of them coming from the tuberculous animals. The calves obtained from

the tuberculous cows were not allowed to suck their mothers nor to drink tubercu-

lous milk until after it had been pasteurized at a temperature of 185° F. The record

of the tuberculous part of the herd is given in a tabular form and notes are also

presented on autopsies on diseased animals and an examination of the meat of

tuberculous animals killed for beef.

A healthy herd from a tuberculous herd, F. H. Hall, H. A. Harding, G. A.

Smith, and V. A. Moore ( New York State Sta. Bui. 277, popular ed., pp. 8, fig. 1).—
A popular summary of Bulletin 277, noted on page 1189.

Combating- tuberculosis in farm animals, A. Van Leeuwen
(
Tijdschr. Veeart-

sen ijk. , 33 (1906 )
, No. 6, pp. 340-345 )

.—This is a controversial article in which the author

takes the position that a governmental requirement of notification of all cases of tuber-

culosis in domesticated animals would work great hardship. It is frequently impos-

sible for the owner to determine when an animal is affected with the disease, in fact

the most experienced veterinarians sometimes have to make use of all means of diag-

nosis in order to determine the matter.
v

Distribution of tuberculosis in suspected and nonsuspected herds in Wis-

consin, H. L. Russell and E. G. Hastings ( Wisconsin Sta. Bui. 133, pp. 15, figs. 3).—
On account of the insidious nature of tuberculosis and also on account of the fact that

the disease has been found very prevalent in certain dairy herds the present bulletin

has been prepared for the purpose of furnishing a concise description of the tuber-

culin test and further data regarding the results obtained from this test and its

reliability.

Brief summaries are presented of some of the previous work done by this station

on tuberculosis, and recommendations are made regarding the disinfection of stables.

For this purpose the authors recommend a whitewash made of fresh unslaked lime,

and also saturated solution of copperas.

Are tubercle bacilli coughed up by cattle affected with pulmonary tuber-

culosis? J. A. Klauners (Tijdschr. Veeartsenijk., 33 (1906), Xo. 6, pp. 351-353).—

From statistics regarding the organs affected in cases of bovine tuberculosis it appears

that the lungs were diseased in 40,306 cases among a total of 46,092. On the basis of

these facts and the further fact of the frequent infection of the lymphatic glands of the

throat and pharynx, the author justifies the conclusion that tuberculosis in cattle is

very frequently contracted by inhalation and that, therefore, the tubercle bacilli

which cause such infection probably come from other cows affected with the pul-

monary form of the disease.

Serum vaccination against anthrax, G. Gazzaniga (Clin. Vet. [Milan'], 29

(1906), No. 8, pp. 203-205).—Brief notes are given on vaccination for the purpose of

preventing anthrax by the method which requires the use of two vaccines. This

method has given satisfactory results in the author's hands.

Blackleg-, W. H. Dalrymple (Louisiana Stas. Bui. 85, pp. 7, fig. 1).—Inquiries are

frequently received at the station regarding the nature of blackleg and suitable treat-

ment for this disease. It is suggested that probably many young scrub cattle of

little value die of blackleg from year to year without any investigation of the cause

of the disease. This fact may account for the persistence of the disease in certain

localities. Notes are given on the cause, symptoms, treatment, and preventive vac-

cination for blackleg.

Vaccination against blackleg, K. R. Kuipers (Tijdschr. Veeartsenijk., 33 (1906),
No. 6, pp. 345-351).—Various methods were tried in vaccinating calves against black-
leg. The author used vaccine thread, dried vaccine, and material in solution. The

?t results were obtained from the last-named method. Brief notes are given on
the pathological anatomy of blackleg based on a number of autopsies.

3 fever with methods for its prevention, J. R. Mohler ( U. 8. Dept. Agr.,

.. Indus. Bui. 78, pp. 48, pi. 1, figs. 3).—The author presents a valuable
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summary of information relating to the nature of Texas fever and the practical

means of its eradication.

The Bubject-matter includes a definition of the disease; notes on its history and
distribution; etiology; life history of the cattle tick and it- agency in distributing

Texas fever; means of distinguishing between this tick and other species of ticks;

the loss caused by ticks aside from their agency in carrying Texas fever; symptoms,
course, and termination of Texas fever; and treatmenl and prevention of the disease.

Definite and practicable plans are presented for the arrangement of farms bo thai

cattle may be freed from ticks and the ticks ultimately eradicated by the system of

feed l"ts and pasture rotation. The method of immunization by means of the blood

of recovered cattle is also described.

Vaccination against foot-and-mouth disease, X. I.. Buonsanti (Clin. Vet.

[Milan], 29 (1906), No. 6, pp. // Numerous experiments bave been carried

out in vaccinating cattle againsl foot-and-mouth disease by means of a mixture of

0.03 cc. of virulent lymph and 0.5 cc. of bovine serum. For vaccinating hoj

slice], the author lias osed a concentrated serum from a horse previously inoculated

with the virus. The results thus tar obtained are promising.

The treatment of epizootic abortion, I'.. Thierry (Jour. Agr. Prat., n. ser., 11

(1906), No. 7, pp. BOS, 209 I.—A number of investigators have found that g 1 results

may be obtained from the use of antiseptic solutions, such as the use of corrosive

sublimate, 1 : 1,000 parts in water, and a solution of iodin and iodid of potash. An
internal prophylactic treatment, with doses of 5 to 6 dram- of iodid of potash, has

also given satisfactory results.

The poisoning of cattle by tobacco decoction, V. Peu< b (Jour. Med. VH ft

TjQotech., 57 (1906), Feb., pp. 78, 79).—Two heifers which had become greatly infested

with fleas were treated by the owner with tobacco decoction as obtained from the

manufacturer and diluted with an equal amount of water. Within a few hours serious

symptoms of poisoning occurred, the animals being unable to rise and in a state »f

extreme coma. Considerable irritation of the skin was also produced. Recovery

took place on the following day.

Attention is called by the author to the fact that tobacco decoction, diluted with

10 parts of water, is effective in such cases and ordinarily does not produce poison-

OUS effects.

Vaccination for hog cholera, 1.. Brusasco (Grior. /.'. >'<«•.. ed Accad. Vet. Ital.,

55 (1906), No. '<', /v. 128-125).—References are made to Bome of the re important

publications on this Bubject and a table is given showing the results of vaccination

againsl hog cholera during 1905. From this table it appears that the percentage of

mortality in nonvaccinated hogs was 79.6, while in vaccinated animals it was 17. 1.

Combating swine plague, Foth (Berlin. Tierarztl. Wchnschr., 1906, X". ?. />}>.

115-128).—From the standpoint of the veterinary police, swine plague includes bog

cholera as well as .-wine plague proper.

Although these diseases frequently occur simultaneously in the same animal, the

official veterinary police must depend largely upon the clinical symptoms and the

infectiousness ..f the disease in reaching a diagnosis. The persistent Bpread of swine

plague is attributed to its already wide distribution, the chronic course of many cases,

the aversion to strict quarantine, traffic in live pigs, too early period of weaning pigs,

neglect of hygienic precautions, and the extensive use of improved breeds, some of

which are less resistant than grade hogs.

Antidotes for poisoning by Gastrolobium calycinum, K. \. Mw\
DepL Agr. West. Aust., 18 I 1906), No. /. pp. 50, 51 (.—Feedingexperiments were car-

ried out with this plan! in the case of sheep in order to test various antidotes lor the

alkaloid poison in the plant. Permanganate of potash in acidulated water appeared

to have no influence in checking the poisonous effects. Negative results were also
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obtained with sodium bicarbonate. The action of tannic acid, however, when given

as a drench in doses of \ oz. appeared to be quite satisfactory.

Suggestions as to dipping sheep {Jour. Bd. Agr. [London'], 12 (1906), No. 11,

pp. 678-681).—Directions are given for cleaning dipping tanks and catching pens,

mixing dips, trimming the wool, and related matters, together with notes on the

proper time of dipping and on the repetition of the process.

Infectious broncho-pneumonia of lambs, E. Thierry (Jour. Agr. Prat., n. ser.,

11 (1906), Xo. 4, pp. 110-112).—Opportunity was had for studying a rather serious

outbreak of pleuro-pneumonia of lambs. As a result of this study it appears that the

disease is of bacterial origin, although the micro-organism was not isolated. In con->

trolling the disease the usual procedure in cases of infections is recommended, viz,

isolation of diseased animals and thorough disinfection.

Further notes on the pathogenic organism of pneumonia and its biology,

Lorenz (Berlin. Tierarztl. Wchnschr., 1906, No. 9, )>/>. 145-147, figs. 3).—As reported

in previous articles by the author, an organism was found in the skin of horses

affected with pneumonia several days after recovery.

This organism was obtained under the observation of the strictest rules of asepsis

and proved to be a streptococcus when cultivated on artificial nutrient media. The

streptococcus appears to develop from minute rods. This organism when used in inocu-

lation reproduces the disease. The author believes as a result of a further study of

this organism that it is really a plasmodium or sporozoan, which may be observed in

various forms, such as spores and rods, which may unite to form streptococcus.

The demonstration of the organism of pneumonia in horses and its

biology, Lorenz (Berlin. Tierarztl. Wchnschr., 1906, No. 7, pp. 113-115, figs. 8).—On
account of the irregular manner in which an outbreak of pneumonia usually pro-

gresses in a herd of horses it has been assumed by many investigators that the organ-

ism of this disease must require an intermediate host, and in this connection flies

have been suggested.

The author finds, however, that the organism persists for a long time in the sub-

cutaneous tissue. It has been found in considerable numbers in such locations and

kept in pure cultures. When the virus thus obtained was inoculated into rabbits,

cocci were found in the blood 20 hours after inoculation. Since the organism

described by the author appears to be the true cause of pneumonia, it is believed that

a method of vaccination can now be readily devised which will protect animals

against the disease.

Pleuro-pneumonia, Mouquet (Bui. Soc. Cent. Med. Vet., 83 (1906), No. 4, pp.
114-117).—Notes are given on the symptoms of pleuro-pneumonia in horses in which
septic edema occurred and an ammoniacal fermentation in the thoracic cavity. A
study was made of the reaction and chemical properties of the serous fluid in the

pleural cavity and the gases developed by the ammoniacal fermentation in this fluid

Were studied.

Experiments with contagious coryza, with especial reference to the immu-
nization of rabbits against this disease, J. Ludwig ( Monatsh. Prakt. Tierheilh,

17 (1906), No. 7-8, pp. 289-321).—The literature on this disease is critically reviewed
in connection with a short bibliography.

It appears from experimental work carried out by the author that rabbits may be
actively immunized against contagious coryza. A number of methods are successful

in accomplishing this result, but the best seems to be found in the use of cultures

killed by means of heat or by the use of iodin trichlorid. The active immunization
may be brought about rapidly and may be carried to a high degree by repeated inoc-

ulations. The organism of contagious coryza is practically nonvirulent for rabbits

when inoculated hypodermically, but in intraperitoneal injections it rapidly produces
death. From the blood of rabbits thus immunized a serum may be obtained which
will protect other animals from infection.
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Experiments in protective inoculation against contagious coryza with
dead streptococci, T. Km Wonatsh. Prakt. Tierheilk., /: (19 p. 863-

S67).—The experiments reported in this paper were carried ou1 on colts. It was

found possible to immunize colts to a considerable ext< nl by inoculating them with

dead cultures of the streptococcus of contagious coryza. The method, however, has

little to recommend it in actual practice, Bince in order to obtain a protective immu-
nity 6 or 7 treatments musl be given. Passive immunity which maybe produced
by means of injections of serum 1 kis only a shorl duration.

Kimberley disease in horses, R. E. W'kii; i i m. Jour. Dept. Agr. West.

12 (1905), No. t, pp. 60-6S). This disease has a course of variable duration and is

characterized by symptoms of congestion and derangemenl of tin- brain.

It appears that the extraordinary mortality which occurs from attacks of this dis-

ease '-an not he attributed Bolely to one cause. The presence "t' parasites, however,
particularly Spiroptera megastoma, maybe 1< •« ,U» , 1 upon as a predisposing cause, in

connection with coarse forage and the ingestion of large quantities of green f 1. In

treating the disease the author recommends antipyrin :: times daily in doses of l

dram together with a mixture containing \ dram calomel and .] oz. ginger.

A skin disease in horses affecting only the white markings, E. E. M \i;n\

| Vet. Rec, is {1906), No. 922, pp. 628, 629).—In Calcutta the author observed a

number of cases of skin disease in Australian horses which had just been landed.

The white parts only were affected and appeared as if blistered. The disease was
attributed to an attack of insects, bul the exacl species was not known.
Osteomalacia in Tonquin, J. Sourrel (Rev. Gen. Med. Vtt., .

pp. $88-248, figs. >').—During the years 1901-1904 the author had occasion t<» study

osteomalacia in horses and mules in Tonquin.

It was found that the disease appears after a varying period following upon expos-

ure or introduction to an affected region. The usual period ranges from 6 months to

2 years. Animals first appear lame and depressed, later malformations may appear
particularly in the form of enlargements of the Hat bones and shorl articular bones.

Fractures of the long bones in the leg may occur at any time during the course of

the disease. Ultimately the stage of extreme cachexia results, so thai progn

always serious.

It was found that osteomalacia occurs in regions where there is plenty of lime in

the soil and in the forage plants as shown by analysis. The absence of lime could,

therefore, not have been the cause in the cases observed by the author. It is

believed that the disease is of infectious origin, but the organism has not been

isolated. Therapeutic treatment is not very successful, but some benefit was derived

from the use of pilocarpin, purgatives, strychnin, and feeding green forage plants,

for which purpose the author recommends the use of Panicum sequinum.

Use of artificial impregnator in horse breeding, L. L. Lewis and W. L Eng-

lish ( Oklahoma Sta. Circ. 5, pp. 8, Jigs. 6).—The importance and general use of the

artificial impregnator by stockmen led the station to Bend out a circular letter of

inquiry regarding the methods in common practice.

It appears that there are two forms of impregnator in general nse, the Btraight ami

the curved. The latter is preferred, and may he used with <>r without a vaginal

speculum. If a breeding bag is used on the stallion a Bpeculum will be found

unnecessary. Before service it may he well to close the neck of the nterus with a

rubber plug. After service the plug is removed at once, a part of the semen injected

into the uterus and the rest used to impregnate other mart-. Before transferring

the semen the syringe should be warmed in water at a temperature of 100 P. and

the transfer should take place without delay.

Experiments in preserving semen in vials for a period of '> hours or more Bhowed

that a temperature ot 100-103° F. is less favorable to the vitality of the spermatozoa

than 85° F. In Oklahoma the breeding bag is used by about two-thirds of those who
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impregnate mares artificially. As was to be expected, better success attends the

efforts of the breeder the longer he practices the method.

The effect of experimental epilepsy on poisoning- by tetanus toxin, L. Cesari

{Compt. Rend. Soc. Biol. [Paris'], 60 (1906), No. 8, pp. 397-399).—-It has been claimed

by a few investigators that the effects of tetanus toxin may be somewhat overcome

by passing an alternating electro-current through affected animals.

This was tested on guinea pigs by the author with the result that little benefit was

found from the practice. Guinea pigs inoculated with tetanus toxin showed the

epileptiform crisis of the disease during the passage of an alternating current in the

same manner as shown by normal animals. The muscular contractions disappeared

for a few minutes after the epileptiform crisis but soon recurred again. Animals

treated in this manner lived little longer than the control animals.

Treatment of demodectic mange, Cedeac (Jour. Med. Vet. el Zootech., 57 (1906),

Feb., pp. 80-83).—Attention is called to the undesirability of attempting to treat all

forms of mange and parasitic skin diseases by similar lines of treatment. In some

forms of mange caused by demodectes as well as phlegmenous dermatitis it is usually

best to scarify the affected parts and apply tincture of iodin.

The bacillus of mouse typhoid and related forms, R. Trommsdorf (Arch.

Hyg., 55 (1906), No. 3, pp. 279-298).—An attempt was made to determine the rela-

tionship and independence or identity of various bacteria related to the mouse

typhoid bacillus.

In experiments along this line a series of agglutination tests were made, but it

was found that agglutination is a very uncertain method of determining the identity

or specific individuality of bacteria of this group. Apparently Bacillus enlerilidis is

distinct from the other bacteria of this group, while there are various groups under

the paratyphoid bacillus as well as of the hog cholera bacillus. It was impossible

by means of agglutination tests to differentiate between the mouse typhoid bacillus,

hog cholera, paratyphoid, and meat-poisoning bacillus.

Attention is called to the fact that the bacilli which have been used for the destruc-

tion of mice as well as the hog cholera bacillus may be pathogenic for man. The
author believes, however, that there is no justification for prohibiting the use of cul-

tures of mouse typhoid bacillus in the destruction of field mice.

RURAL ENGINEERING.

Irrigation from Snake River, Idaho, H. G. Raschbacher (U. S. Dept. Agr.,

Office Expt. Stas. Circ. 65, pp. 16).—The territory covered by this circular extends

from the Wyoming line to Salmon River, a distance of about 200 miles. In this area

there is about 800,000 acres at present under ditch, and the proposed works will

cover about 200,000 acres additional. Probably not more than half of this land

is at present, under cultivation, leaving a large area which is awaiting settlement.

This circular is devoted to the conditions which a new settler will meet in making
a home in this section. With few unimportant exceptions, the settlers must secure

rights from companies building ditches, there being little if any opportunity for

securing rights directly from the streams. Most ot the canals are built either under
the Carey Act, under which the lands and water rights are disposed of on terms

specified in- contracts with the State, or under the reclamation act, which provides

for the payment by the settler of the actual cost of the construction of the works, the

lands being taken up under the homestead law, which requires the payment of land

office fees only. *

Tho prices of water rights under these various projects vary from $15 to §25 per

acre. The expense which must be met by the new settler during the first year is

estimated as follows, the full price of the water right being included in this estimate.
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This, however, need no! be paid during the first year, but may be distributed over a

series of years.

First cosl of the land and water righl $25. 50

Fencing materia] 3.00

Labor:

Grubbing sagebrush :;. 50

Plowing 2. •"><>

Seeding . :>n

Leveling and marking 1. no

Ditching 2.00

[rrigating 2

Total cost per acre 40.00

The circular contains also the record of a number of crop experiments made at

Twin Falls during the Beason of L905.

Results of experiments on irrigated meadows, Tackb [Mitt. DetU. Landw.

GeseU., 21 [1906), No. 9, pp. 96-101).—The experiments described were Btarted in

L900 on meadow lands belonging to the agricultural improvement association of

Bruchhausen-Syke-Thedinghausen.

Three types of soil were selected, a clayey loam meadow with a layer 25 to 30 cm.

deep, rich in humus, a low moor, and a light sandy heath. These tracts were subdi-

vided and given varying quantities of Thomas phosphate meal and kainit, with and
without irrigation. The plats were irrigated by running and still water so as to com-
pare the methods.

The average yield per acre without fertilizers on the first tract was increased 77

per cent by irrigating with running water, and 50 per cent by flooding in checks.

With the application of a small amount of Thomas phosphate
I
150 kg. per hectare

annually ) there was a further increase of about 33 per cent, w hile additional quanti-

ties showed very small increases in the crop. Kainit alone showed no increaa at

all when applied at the rate of about 500 k'_r . per hectare annually, as the lands were
nut deficient in potassium salts. The other tracts -how quite similar results.

In all cases the method of irrigating with moving water appears to give larger

yields than the check-ll ling method, averaging on the first tracl 28 percent greater,

on the second 34 per cent, while on the third the advantage is even more marked.

The running water is applied by ridging the land, ami apparently not by furrows as

in the United States. The author nine- independent local experiment- and cautions

against accepting the data given as applicable under different conditions of soil and

ground water.

Irrigated lands in Idaho ( The State of Idaho. Boise, 1905, /</<. 59 62). A sum-

mary of irrigation statistics is presented, showing 3,600 mil.- of canals costing

nearly $10,000,000 and covering over 2,000,000 acres, of which 840,000 are no* under

cultivation. The publication contains also articles on projects under the Carey Acl

and the Reclamation Act, and brief descriptions of irrigation systems by counties.

The report is profusely illustrated.

[Irrigation in Wyoming:] {The State of Wyoming. 1905, pp. 54-79, pis.

Under the titles Public Lands and Irrigation Projects, State Lands, and How to

obtain a Right to Use Water m Wyoming, a review is given of Reclamation and

Carey Act projects, ditches built and projected by private panic-, and the laws

relating to public lands and water rights.

Method and cost of constructing cement pipe in place, II. P. GlLLnTBI Engirt.

Rec, 53 (1906), No. U), />/>. ./;.'>, S50t figt. *).— The Ransome method of making con-

tinuous cement .-ewer pipe in place, which i- described here. BUggestS the u.-e of the

same machine for drain pipe.-.
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The device consists of a core 10 ft. long, with a sectional sheet-iron mold. The

cement is rammed into place by hand, and the whole machine is moved gradually

forward by winding up a cable by a lever and ratchet windlass. The actual cost of

laying 8-iii. pipe at Rochester, X. Y., was 6.6 cts. per foot, and for 12-in. pipe 10.25

cts. per foot, 300 to 400 ft. a day being laid with a crew of 7 or 8 men. While the

pipes laid are said to be as tight as cement-jointed vitrified pipe, it would not be dif-

ficult to make them porous enough for drainage by using less cement or by providing

openings.

An investigation of the ancient hydraulic works in Alg-eria, S. Gsell

( Paris: Govt, 1902, pp. 143, figs. 27).—This report consists of descriptions of hydrau-

lic works of Roman origin found in the various provinces of Algeria, written by local

administrative officers, engineers, or army officers familiar with particular localities-.

There are described about SO barrages, 30 reservoirs, 20 aqueducts, and a large num-

ber of smaller hydraulic works formerly used for irrigation or city water supplies.

Strainers for driven wells, D. H. Maury {Engin. News, 55 {1906), No. 10, pp.

260, ..'UK figs. 3).—While fine strainers have been generally favored because they

exclude fine sand, their capacity and durability are low.

The principle of the coarse strainer is that fine sand is freely admitted and may be

pumped out, thus washing all the fine material from a zone surrounding the strainer

and creating what is virtually a strainer of clean gravel having a large capacity, and

since a certain initial velocity is required to start fine material toward the well, no

silt will be drawn in when pumping any less water than the maximum capacity of

the sand pump.

The author describes several well-strainers and the methods of perforating well

casings after driving.

Mountain road construction in Idaho, E. B. Darlington {Engin. News, 55

{1906), No. 11, pp. 282, 283).—The legislature of Idaho in 1905 authorized the expen-

diture of $50,000 for mountain roads, under the supervision of a State commission,

the cost of new roads to be divided with the community benefited.

Over 100 miles of road have already been built or are nearing completion under this

law. It is the policy of the commission to spend only $500 to $1,000 per mile, the

roads being 8 to 12 feet wide, with a maximum grade of 12 per cent. Turnouts are

built every half mile. All running streams are bridged, culverts are built in dry

channels, and swampy places are corduroyed, all such structures to be 12 ft. wide.

The roads are carefully located with a view to future improvements.

Road maintenance, R. A. Meeker {Engin. Rec, 53 {1906), No. 13, pp. 4%4,

425).—An article written for the annual report of the New Jersey commissioner of

public roads. The problem of maintenance is to reduce wear and replace worn

material cheaply. Good drainage is essential; the wearing surface should be hard,

and should be kept free from dust by sweeping or scraping, if the rains do not keep

it washed away. General repairs should be made in fall and spring, and prompt

minor repairs at all seasons. The use of the best stone only is recommended.

RURAL ECONOMICS.

Depreciation in agricultural values, P. Caziot {Jour. -Agr. Prat., n. ser., 11

{1906), No. 7, pp. 203-206).—The value of agricultural land in France advanced

during most of the nineteenth century, but since 1880 there has been a very great

decrease, the decrease being as great as 70 or 80 per cent in some instances.

In general the land of the peasant proprietors has decreased to a greater extent

than that of large estates. The causes given for this depreciation are that capital

invested in land yields smaller returns than formerly, due to changes in agriculture

which make the land a relatively less important agent in agricultural production.

Intensive cultivation has given to operating capital a greater importance than it for-
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merly ha<l in agricultural operations. A second cause assigned is the decrease in

rural population, which has resulted in a rise in wag

Report on the operation of agricultural insurance societies, A. Dfl C&RIS

(Jour. Agr. Prat., n. ser., 11 (1906), No. 14, pp. i.'i. 422).—The official journal of

April 1 contains a report on the operation of mutual agricultural insurance societies.

There has been in the last 9 years a vrery'greal increase in the number of these

societies. There were 1,484 such societies in 1897, and 6,556 in 1906. They insure

live stock against death, agricultural buildings against fire, crops against hail, and
farmers against accident. The total amount of risks carried is 3,920, 100 francs aboul

$785,000). The government supervises the organization of the new societies, paying
special attention thai the rates arc high enough to insure payment of indemnities.

It also supervises in a limited way the operation of societies and aids them in case of

special need resulting from epidemics.

The government has encouraged so far a- possible the federation of the smaller

societies in order that they may have greater stability.

The loans of the Credit Foncier for agricultural enterprises, A. ii < !i bis

(Jour. Agr. Prat., n. ser., n (1906), No. 14, p. 482).—The commission appointed by

the ministry of agriculture to make a study of the Credit Foncier and recommend
modifications to make it.- loans more popular, has recommended that loans for drain-

age and other agricultural improvement shall he made easier, that loan.- should he

extended t-> agricultural societies organized underthe laws of 1865 1888, that interest

sdiould be lowered, and that the system of guaranteeing reimbursement he revised.

Meat in foreign markets, tariffs of fourteen importing nations, and coun-
tries of surplus i r. S. /></</. Agr., Bur. Siatis. Bui. S9, pp. 95).—This bulletin con-

tains a summary of information concerning the export trade in American meat, ani-

mal and packing-bouse products, the customs tariffs ot m of the principal countries

importing these animals and products, ami the conditions of production of these

commodities for export in 12 countries which are, or may become, competitors of

the United States, in this industry.

Meat animals and packing-house products imported into eleven principal

countries, 1895-1904 (U. X Dept. Agr., Bur. Stalls. Bui. ?>. i<i>. 92).—The value

of the meat animals and packing-house products imported into i:; European coun-

tries and Cuba in 1904 was $506, 715,512. Of the total amount sent to 11 of the coun-

tries included, the United States supplied 40.38 per cent.

Norway, Sweden, and Russia as markets for packing-house products [ . 8.

]><i>t. Agr., Bur. siatis. Bui. 41, />/>. 02).—Information obtained from published

official reports is summarized ami classified.

The value of meat and other packing-house products imported into Norway in

1902-1904 had a value of $4,585,000, an increase of l".» percent over 1895-1897. In

Sweden the total value of these products imported was $4,227,000 in 1901-1903, and

in Russia $4,337,000. \\i Sweden the increase Bince i
s ' ,:

> 1897 was 62.3 per cent

'•Russia being primarily an agricultural country with an enormous export of grain,

ami the Russian people consuming very small quantities of meats, the imports of

meat animals and packing-house products are very .-mall and do not show any strong

tendency to increase."

Cotton production and statistics of cotton-seed products, 1905
|

/.'"/. of //«•

Casus [('. \.] Bul.40,pp. 72, maps 2) .—This bulletin gives cotton statistics of the

United states tor the years 1902, 1903, L904, and 1905; sketches the history of the

production of cotton throughout the world; discusses the possible increase of cotton

growing in the United States and other countries; and describes the products made
from cotton Beed, giving statistic-.

The total production of cotton in the United State- in 500-lb. hale- was 10,827,168

in 1902, 10,045,615 in 1903, 13,679,954 in L904, and 10,804,556 in 1906. The estimated

value of the cotton crop was r,134.65 m L902, 5660,549,230.82 in L903,
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.031,635.97 in 1904, and $632,298,322.57 in 1905. The conclusion reached regard-

ing the production of cotton in foreign countries is that only in the remote future is

there a prospect of any other country than the United States producing any large

amount of cotton for export.

There has been a very large increase in the establishments making cotton-seed

products since 1900, the number in that year being 369, and 715 in 1905. The value

of the products increased from $19,335,947 in 1890 to $96,407,621 in 1905. These

products include linters, hulls, and oil.

An introduction to the history of sugar as a commodity, Ellen D. Ellis

{Bryn Mawr Col. Monographs, 4 {1905), pp. 117).—This monograph presents a study

of the statics and dynamics of sugar and of the history of the substance as a com-

modity in various countries of the world. A list of over 100 references bearing on

the subject from a practical, historical, geographical, and technical standpoint is

given.

AGRICULTURAL EDUCATION.

Higher agricultural education, E. A. Bryan {Pullman, Wash.: Author, 1905,

pp. 16).—An address delivered before the Educational Congress of the Lewis and
Clarke Exposition at Portland, Oreg., in which the aims of pure and applied science

are set forth, and the development of agricultural education in the United States is

outlined. Agricultural education is characterized as genuine, real education which
can not do without the old instruments of education, but which " has added new and

better instruments for the purpose of mind growth along certain directions, namely,

that of the life which the student is to lead."

Educational agriculture, W. R. Hart {Peru, Nebr.: Author [1906~\, pp. 16).—
This is a discussion of the pedagogics of agriculture based on the premise that

"before agriculture becomes entitled to a permanent place in the common school

course it must withstand three tests: First, the test of usefulness; second, the test

of mental discipline; third, the test of humanizing culture." The conclusion of the

author is "that from whatever point of view the subject is approached, agriculture

gives an affirmative answer to every test that can be applied to any subject, not

excepting the richest, in any course of study."

How can a college of agriculture keep close to the ground? L. H. Bailey
{Cornell Countryman, 3 {1906), No. 9, pp. 207, £08).—The writer discusses means of

bringing the people and the college closer together, and among other things suggests

the sending of college students to approved farms to learn advanced farm practice,

and the bringing of experienced larmers to the college to lecture and consult infor-

mally with students.

Proceedings of the nineteenth annual convention of the Association of

American Agricultural Colleges and Experiment Stations held at Wash-
ington, D. C, November 14-16, 1905, edited by A. C. Trie, W. H. Beal, and
H. C. White

( U. S. Dept. Agr., Office Expt. Stas. Bui. 164, pp. 189, dgms. 2).—An
account of this convention has been given (E. S. R., 17, p. 321).

Proceedings of the tenth annual meeting of the American Association of
Farmers' Institute Workers, edited by W. H. Beal, J. Hamilton, and G. C.

Creelman {U. S. Dept. Agr., Office Expt. Stas. Bui. 165, pp. 95).—This is a detailed

account of the proceedings of the meeting held at Washington, D. C, November
9-11, 1905.

Animal husbandry—four-year course, R. S. Shaw {Rpt. Mich. Acad. ScL, 7
{1905)

, pp. 242-144).—This is a syllabus of a course in animal husbandry for gradu-
ates of a good high school, followed by a discussion of some features of the syllabus.
Out of a total cf 382 hours in the course 129J hours are devoted to animal husbandry
subjects, 30 hours to other agricultural subjects, and 25£ hours to hygiene, anatomy,



AGBICULTURAL EDUCATION. 11U9

and veterinary Bcience. The remainder of the time is taken ap with English, math-

ematics, chemistry, botany, bacteriology, and drawing.

Course in cheese making for movable schools of agriculture, 1.. I.. Van
Slykb l U. S. Dept, Agr., Offia Expt. Stas. Bui. 166, pp. 63). This is the first of a

scries of courses designed to give more extended and Bpecific instruction in agricul-

ture outside of regularl) organized bcI Is than ie now being given in the farmers'

institutes. A brief statemenl concerning the plan for the movable schools is given

in a prefatory uote by the farmers' institute Bpecialisl of this Office. The course

outlined in this bulletin <•« .n^i>ts «.!'
l I lectures accompanied by 1 I practicums. The

I mi I let in also contains a list of apparatus needed in giving the course in cheese making
and lists of references t<> the literature of the subject.

Syllabus for a four-year course in horticulture, U. I'. Hedrk k [Rpt. Mich.

Acad. Sci.
t

? {1905), p. I//).—This is a syllabus of a course in horticulture Buitable

for graduates of ag 1 high school. Required horticultural subjects occupy 65 oul

of a total of 420 hours, and this number may be increased to I lo hours by choosing

senior electives in horticulture.

Teaching- horticulture in high schools {Agriculture [Nebr.], 5 {1906), No. P,

pp. £-6).—Reasons for teaching horticulture and topics besi suited for horticulture

in high schools are given, a Ism some items of necessary equipment, the mosl impor-

tant of which is the school garden.

Topics in horticulture for common schools, U. P. Hedrk k i Rpt. Mich. Acad.

Sci., 7 I 1905), j>. 140).— Horticultural topics suitable forcommon Bchoolsare arranged

under the three heads propagation of plants, vegetable gardening, and pomology.

Outline for a brief course in agricultural economics, K. L. I'.i i 11:1:11 1 : 1 1 >

( Rpt. Mich. Acad. Sci.
}

7 ( 1905), pp. 149, 150).

Outline for a brief course in rural sociology, K. J.. Butterfield {Rpt. Mich.

Acad. Sci., 7 {IDOo), pp. 150, 151).

Courses in some phases of rural economy. Outline for a course in farm
management, F. W. Card | Rpt. Mich. Acad. Sci., 7 1 1905), pp. 148, 149).

Teaching agricultural economics in the agricultural high schools, E.

Vliebekoii {Reo. Gen. Agron., 14 1 1905), Nos. 10-11, pp. 444-452).—The author states

that agricultural economics might be held to include studies of agricultural practice

and also studies of economic, social, political, and legal conditions, bul confines his

discussion to the latter. A complete course of instruction is outlined. It includes

property rights in land; rents; statistics; land taxes: tariff: public regulations; >i/e

of land holdings; succession; subdivision of holdings; credit; capital; labor; insur-

ance; agricultural associations; teaching of agriculture; sanitary regulations, etc. It

is recommended that class work he supplemented by the preparation of monographs,

students studying conditions in their home communities and by seminar work.

How to determine what to teach in nature study, J.. A. II \n 11 Nature-

Study Rev., .' {1906), No. 1, pp. 13-17).—An argumeni in favor of teaching nature

study with a clearly defined objeel in view. The writer holds that in planning a

course in nature study " (1 ) A vital human relation should he found in all the work

undertaken; (2) the course should contain within itself a rich content that i- worth

studying; (3) there should exist an intimate relation anion- the part-, holding the

Same together in such a manner that the work coveted from year to year will he

progressive and united."

Nature study in its practical bearings, .1. 1'. >nw \i:r {Nature-Study /.' ..

{1906), No. .'. />/). 65-66; reprinted from \
HL] Normal School Quart. ). A discussion

of the reason for teaching nature Btudy, its relation to agricultural teaching, what it

should include, the principles that should guide in its organization and presentation,

and the place where it should he taught The writer's answer to the last question is

" The all-important place for nature study is in the country school." The two prob-
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lems for discussion in reaching the country school are (1) how to reach the teacher

and (2) what to do in these schools, and how.

The relation of nature study to manual training-, W. A. Baldwin (Nature-

Study Juv., 2 (1906), No. 2, pp. 41-48, figs. 2).—The writer discusses the relationships

between these two subjects from 2 standpoints, that of the subject taught and that of

the child. In the first case he shows that while nature study and manual training

were once wide apart, they have been modified until they come very near together.

Secondly, from the standpoint of the child, "the only true line of approach," he

finds that it is difficult to distinguish between the two—that with the child at home
on the farm most of nature study is also manual training, and vice versa.

Experiences in school gardening, J. B. Dandeno (Rpt. Mich. Acad. Set, 7 (1905),

l>l>.
1-56-160).—An argument against the feasibility and desirability of conducting

school gardens in rural schools based on the experience of the writer in growing

plants and trees in a country school, and against teaching elementary agriculture in

such schools based on the premise that "agriculture is purely and necessarily an

art," and that in order to teach it the sciences botany, zoology, chemistry, physics,

mineralogy, and geology would have to be taught.

The school garden at Bowesville, Canada, E. A. Howes (Nature-Study Rev., 2

(1906), No. 2, pp. 48-55, figs. 2, dgm. 1).—An interesting account is given of a suc-

cessful experiment "to determine what might be accomplished along the line of

nature study by means of a school garden in a large ungraded rural school, under

stable conditions, by a trained teacher supposed to be interested in the work."

While the work in the lower grades did not differ materially from other school

garden work, that in the upper grade consisted largely of cultural and spraying

experiments with potatoes, this crop being one of the leading staples of the region.

The preparation of teachers for the rural common schools, E. Burnham
(Rpt. Mich. Acad. Sci., 7 (1905), pp. 152-155).—After discussing some of the essentials

of training for rural school teachers, the author considers the county normal train-

ing classes now in vogue in Michigan and the courses for rural teachers in the State

normal schools.

The school garden and the country school, G. D. Fuller (Ottawa Ned., 19

(1906), No. 12, p. 235-246, dgm. 1).—An account of school garden work in connec-

tion with a Macdonald rural school at Brome, Quebec, giving particulars regarding

the conduct of the garden work during the winter and spring terms, and in the sum-
mer vacation.

True nature study: Its fundamentals and its relation to some other sub-

jects, J. V. Crone (Nature-Study Rev., 2 (1906), No. 5, pp. 177-184).

Nature study and gardening, Estelle Reel ( Washington: Govt. Printing Office,

1905, pp. 27, figs. 4)-—A bulletin giving suggestions to teachers in Indian schools

regarding nature study lessons, window boxes, and gardening.

Education in Indian rural schools. A plea for nature study, F. G. Sly (Agr.

Jour. India, 1 (1906), No. 2, pp. 115-122).—An argument for rural school instruction

dealing with concrete objects before abstract, proceeding from the known to the

unknown, and basing instruction upon the familiar surroundings of the child.

"The familiar surroundings of the rural school boy are essentially agricultural, so

that his education should very largely be based upon agriculture." A distinction is

made between teaching agriculture, which is not recommended, and teaching nature
study through the use of agricultural material, which is strongly urged. Suggestions
are given for training teachers in cooperation between the education and agricul-

tural departments of India.

Royal Hungarian Central Viticultural Institute (V Institut Central Ampelo-
e Royal Hongrois. Budapest, 1905, pp. 15, figs. 6, dgms. 2).—This is a description

of the organization, buildings, and other equipment of the Royal Hungarian Central
Viticultural Institute opened at Budapest in 1904. The institute includes divisions of
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biology, chemistry, zymology, and viticulture and enology, each under a chief subor-

dinate to the director of the institute. The buildings include a main building con-

taining offices, library, museum, auditorium, lecture rooms, and laboratories, and 4

separate laboratory buildings, one for each division. In the vicinity. of the build-

ings are se\ era! vineyards containing American and European vines and hybrids.

Agricultural education in India, .1. II kBWABD
I
Trop. Agr. >",</ Mn.j. Ceylon Agr.

Soc, 95 [1905), No. 5, pp. 711 728). An historical and general accounl of agricul-

tural education in India, including the work done in agricultural colleges, secondary

schools, ami rural Bch< iols.

Schools for colonial agriculture, Reinbcke ( Tropenpfianzer, l<>
| 1906), No. i.

j>/K 988 .'/' ).—An account is given of the schools for colonial agriculture existing in

the different countries of Europe and European colonic-.

MISCELLANEOUS.

Fourteenth Annual Report of Colorado Station, 1901 {Colorado Sta. Rpt.

1901, />/>. 58).—This report, recently issued, contain- a financial statement for the fis-

cal year ended June .'in. L901 ; and reports of the director, heads of department-, and

field agents of the station, partsof \\ hicb are abstracted elsewhere in this issue. The
report of the Plains Substation includes notes on weather conditions, various horti-

cultural and field crops grown during the year, stock raising, irrigation, and other

t<>] lies.

Report of Florida Station, 1903
| Florida sin. Rpt. 1908, />/>. 19).—This contains

a report of the director, a financial statement for the fiscal years ended June ';",

1902-3, a list of the bulletins issued by the station, and brief reports of the head- ol

departments.

Report of Florida Station, 1904 (Florida Sta. Rpt. 1904, />/> 92).—This con-

tains a report of the director, a financial statement for the fiscal year ended June 30,

11)04, departmental reports, and a list of the publications of the station available for

distribution.

Seventeenth Annual Report of Illinois Station, 1904 i Illinois Sta. Rpt. 1904,

}>]>. 18).—This contains a brief statement concerning tin- principal line- of -ration

work during 1904, a list of the bulletins published by the station, and a financial

statement for the fiscal year ended June 30, 1904,

Twentieth Annual Report of Maine Station, 1904
I
Maim Sta. h'/'t. 19

226).—This is made up entirely of reprints of Bulletins 100-1 1 1 of the station which

were issued during the year.

Twenty-first Annual Report of Maine Station, 1905
I
Maim si,,. Rpt, 1906.

pp. 968).—This is made up entirely of reprints of Bulletins 112-124 which were issued

during the year.

Fourteenth Annual Report of New Mexico Station, 1903
| New Mi i

Rpt. 19":. pp. SO).—This contain- a report of tic- director on the work of the station

during the year with a list of press bulletins issued, p srio lied- received by the sta-

tion, and a list of tin- available bulletins and reports to date. Departmental report-

containing in some instances experimental work are included and a financial state-

ment is given for the fiscal year ended June 30, 1903.

Twenty-third Annual Report of the New York State Station, 1904 Y, ,

I'm, 7,' State Sfca. Rpt. 1904, PP> -/•'<" !•—This contains a financial statement for the year

ended September 30, 1904, a list of periodicals received by the station, meteorological

observations noted elsewhere, and reprints of Bulletins 245 260 of the station.

Ohio Agricultural Experiment Station (Ohio Sta. Clrc. 48, pp. 8).- This calls

attention to the nature and results of the work of the station as a justification for

asking for an increase in the State appropriation.
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Fifteenth Annual Report of Wyoming" Station, 1905 (Wyoming Sta. Rpt.

1905 pp. 77).—This includes the organization list, a report of the director on the

work and publications of the station during the year, a financial statement for

the fiscal year ended June 30, 1905, and reports of the heads of departments, parts of

which are noted elsewhere. The director's report contains also statements concern-

ing recent State legislation of interest to the station.

A report on lamb feeding experiments has been noted from another publication

(E. S. R., 17, p. 688). Analyses of forage plants are reprinted from Bulletin 65 of the

station (E. S. R., 17, p. 240).

Report of the Secretary of Agriculture, 1905, James Wilson ( U. S. Depi.

Agr., Rpt. 81, pp. 100).—This is a separate of the Secretary's report previously noted

(E. S. II., 17, p. 923).

Publications of the Office of Experiment Stations issued during 1905 and

station publications received by the Office of Experiment Stations during-

1905 ( U. S. Dept. Ayr., Office Expt. Stas. Circ. 66,p>p. 14).—Previous lists of this kind

have been published in the bulletins and annual reports of this Office, and recently

reprinted and distributed in the form of separates, which with the present circular

furnishes a complete list of all the publications of this Office and the experiment

stations since their organization up to the end of 1905.

Accessions to the Department Library, 1906 ( U. S. Dept. Ayr., Library Bui.

59, pp. 77).



NOTES.

Alabama College and Station.- W. T. Clarke, assistanl superintendent of university

extension and assistant in entomology of the California University and Station, has

been appointed entomologisl of the Btation. W. I rilder, a graduate of the veterinary

college of Cornell University, has been appointed assistant in veterinary science,

vice I. S. McAdory, resigned. I>. T. Gra) has been promoted to assistanl professor

of animal industry. 1-:. k. Miller, formerly in charge of tin- department of pharmacy
and recently connected with tin- Cuban experiment station, has been elected

professor of pharmaceutical chemistry, vice \Y. II. Blome, resigned to engage in

commercial pursuits.

Connecticut State Station.—The station entomologist is devoting his attention to the

gypsy moth, which has made its appearance in the State. < >ne square mile of territory

near Stonington is said to have been invaded.

Georgia College.—The State legislature has appropriated $100,000 for the purpose
of erecting and equipping buildings for the agricultural college. Through the efforts

of the alumni of the institution, the university lias recently acquired 500 acre- of

land adjoining the campus.

Illinois University and Station.— \Y. (
'. Coffey has been appointed instructor in

sheep husbandry and I). 0. Barto instructor in agriculture. Mr. Barto will make a

study <»f those phases of agriculture suitable for use in secondary schools. The
following additions have been made to the station staff: I.. Hagenaur and \. 1".

Kidder, department of agronomy; II. O. Allison, department of animal husbandry;

and .1. M. Barnhart, department of dairy husbandry.

Kentucky Station.—George Roberts has been appointed assistant chemist.

Maryland Station.—C. \Y. Melick. assistant in dairy husbandry at the Kansas Agri-

cultural College, has been appointed dairyman of the station to take effect Septem-

ber 1. II. Jennings, a graduate of Cornell University, in the class of 1906, has

been appointed poultryman to take effect September l. E. II. Brinkley, formerly

of the station, has been appointed assistant in demonstration work to take effect

October 1. The last two positions have been provided tor by station appropriations.

Massachusetts Station.— L. S. Walker was appointed assistant chemist in the division

of foods and feeding July 1, vice A. C. Whittier. resigned.

New Hampshire College.—Dr. T. J. Headlee has been appointed entomologist and

F. \Y. Putnam assistant professor of drawing.

Cornell University.—Dr. T. L. Lyon, recently appointed professor of experimental

agronomy in the college of agriculture, will devote his time to research, taking up his

work about September 1. Dr. G. F. Warren, horticulturist of the New Jersey Sta-

tion, has been appointed assistanl professor of agronomy. E. <
». Pippin, heretofore

detailed by the Bureau of Soils of this Department, will remain with the university

as assistant professor of agronomy with reference to soils. .1. \Y. Gilmore, instructor

in agronomy, has been made assistant prof,—or of agronomy. The college of agri-

culture now has six professors in agronomy. C. F. Clark has been appointed assistant

agronomist.
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New York State Station.—Director W. H. Jordan has been granted a four months'

leave of absence, the first half of which he will spend in the West. E. B. Hart,

associate chemist, has resigned to accept the position of professor of agricultural

chemistry in the University of Wisconsin, and chemist of the experiment station.

Increased appropriations for the next fiscal year have permitted the following pro-

motions and additions to the station staff: W. J. Schoene, assistant entomologist;

James Wilson, of the Oklahoma Agricultural College, assistant bacteriologist; Richard

Wellington, of the Massachusetts Agricultural College, assistant horticulturist; and

G. T. French, of the Massachusetts Agricultural College, assistant botanist.

Ohio Station.—Edmund Secrest, a graduate of the Kansas Agricultural College and

recently connected with the Forest Service of this Department, has been appointed

assistant in forestry at the station.

Oklahoma Station.—W. L. English, a graduate of the Oklahoma Agricultural and

Mechanical College, for some time assistant in animal husbandry in the college and

station, and at present engaged in farming in Pottawatomie County, Okla., has been

appointed director of the Oklahoma Agricultural Experiment Station, and will

assume the duties of the position September 1, 1906.

Rhode Island College and Station.—Dr. Cooper Curtice has resigned to take up work

in the Bureau of Animal Industry of this Department in connection with the eradi-

cation of the Texas fever tick. J. G. Halpin, instructor in poultry husbandry in the

college, has resigned to accept a similar position in the Michigan Agricultural Col-

lege. J. W. Bolte, a graduate of the Michigan Agricultural College and poultryman

of the Utah College and Station, has been appointed assistant professor of animal

industry and will have charge of poultry instruction. He will also be connected

with the experiment station. Prof. F. C. Black, of the Indiana Normal University

and College of Applied Science, has been appointed to the chair of highway engi-

neering and will begin his new duties in September.

Tennessee Station.—S. E. Barnes, dairyman of the station, has been engaged by

the dairy division of the Bureau of Animal Industry to do field work in Tennessee

in the interests of dairying, in which work he will cooperate with the station. The

vacancy has been filled by the appointment of J. N. Price. L. R. Neel has been

appointed assistant in plat work, vice J. E. Converse, resigned to become manager of

a farm in the vicinity of Knoxville.

Utah Station.—James Dryden, formerly connected with the station and more

recently poultryman of the Montana Station and at present with the Cyphers Incu-

bator Company, of Buffalo, X. Y., has been appointed poultryman, vice J. W.
Bolte, resigned. C. Larsen, assistant in dairying at the Iowa College and Station,

has been appointed dairyman to fill the vacancy caused by the resignation of J. A.

Crockett, who will engage in private business.

Virginia College and Station.—Prof. R. J. Davidson, dean of the scientific depart-

ment and chemist of the station, has severed his relations with the station in order

to devote his entire time to the scientific department. The vacancy on the station

staff has been filled by the appointment of Dr. W. B. Ellett, assistant chemist of the

station. It is planned to reorganize the department with a first assistant and one or

two laboratory assistants and to undertake new lines of investigation made possible

by the Adams Act. W. L. Owen, recently appointed to take charge of the coopera-

tive investigations in light tobacco at Chatham, Va., has resigned to accept a posi-

tion in bacteriology in the Georgia Station. The vacancy has been filled by the

appointment of R. P. Cocke. The State farmer's institute recently held at Roanoke
was attended by 1,200 farmers, of whom 1,050 visited the college and station on a

special train provided for their accommodation.
Bequest to the University of California.—The estate of the late M. Theodore Kearney,

near Fresno, comprising about 5,000 acres of land, valued at nearly §1,000,000 and
ling an annual income of about §50,000, has been bequeathed to the University
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of California, preferably for endowment of agricultural education and research.

President Wheeler has expressed his belief thai the trustees of the university will

assume the responsibilities involved in accepting this trust.

international Congress of Agriculture.- -The Eighth International Congress of Agri-

Culture will be held at Vienna, Austria, May 21 25, L907. The previous Congresses

wen- held at Paris, L889; The Hague, 1891; Brussels, 1895; Budapest, 1896; Lau-

sanne, 1898; Paris, 1900, and Rome, L903. A pamphlet has been issued giving the

organization, regulations, and programme <>i' the forthcoming congress. This con-

tains the subjects for discussion of each <>t the eleven Bectione in which the congress

is to be divided. All reports intended for tin- congress should be sent to tin- execu-

tive committee before December I, L906. Persona desirous of becoming members
should uotify the executive committee and pay the membership fee of 20 kronen
(S4

) before March 31, L907. The secretary of the executive committee is Prof. Josef

Hiiusler, Vienna, Austria, 1. Schauflergasse 6.

Indian forestry college.— In order to make better provisions for research work in

forestry, and to secure a permanent staff of forest experts for scientific research, as

well as for training candidates for the government and state forestry service, the

Imperial Forestry School at Dehra Dun, India, has been enlarged and hereafter will

be known as the Imperial Forestry Research Institute and College. Tin- college

staff will include officers of the imperial service, holding the following positions:

(1) Sylviculturist, who will make sylviculture his special study. [2) Superintend-

ent of Forest Working Plans, who will collect and collate statistics of the results of

forestry management throughout India. (3) Forest Zoologist, who will investigate

the damages caused by insects and other pests. (4) Forest Botanist, who will study

the botany of forest plants, distribution of species, diseases of forest trees, <-tc

(5) Forest chemist, who will investigate the chemical properties of soil- and forest

produce. (6) Forest Economist, who will Btudy economic methods of commercial

timber production and marketing.

These officers, while engaged primarily in research work, will each delivers course

of lectures on his special subject in the college, and take part in the training of the

students. The work of instruction, however, will for the most part be carried on

by four assistant instructors.

Miscellaneous.

—

Science Progress, published in London from 1894 to L898, has been

revived under the name Science Progress in tin Twentieth Century. The journal is to

be issued quarterly. Theiirst number contains, among others, articles on The Sol-

vent Action of Roots upon the Soil Particles, by A. I >. Hall; On the Occurrence of

Prussic Acid and it.- Derivatives in Plants, by T. A. Henry; Some Notable Instances

of the Distribution of Injurious Insects by Artificial Mean-, by F. V. Theobald; The

Corn Smuts and their Propagation, by T. Johnson; and the Utilization of Proteids

in the Animal, by F. G. Hopkins.

J. B. Mowry has been appointed commissioner of forestry in Rhode Island.

William Fanvr, wheat specialist to the department of agriculture of New South

Wales, died April 17, 1906. -Mr. Farrer was noted especially for his work m the

improvement of wheat by cross-breeding and selection, particularly m the direc-

tion of producing types resistant to rust and drought

Prof. Gustav W. Lehman, prominent as a food chemist, died m Baltimore, August

5, P. nit;.

Dr. George W. Atherton, president of The Pennsylvania state College, died at that

place July 24, 1906.

Last autumn, in the hope that a milder climate might !>« helpful, he went to south-

ern California, where he -pent the winter. Although the change for a tunc seemed

beneficial, yet the relief proved to be but temporary. Upon his return home he

gradually grew weaker until his disease culminated in death. At the last com-

mencement, although extremely weak, he expressed a desire to meet the graduating
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class and confer the degrees. This was his last public service to the institution over

which he had presided for 24 years.

During his presidency the college developed from an institution with a small

inn nber of students, few buildings, and an inadequate teaching force to its present

large attendance, ample equipment, and high position as an educational institution.

Much of this progress was due to Doctor Atherton's indefatigable energy and intelli-

gent interest in the development of technical education.

Doctor Atherton was born in Boxford, Mass., June 20, 1837. At the age of

L2 his father died, leaving him with his mother and sister only partially provided

for. His first employment was in a cotton mill, and later upon a farm. He worked

his way through Philips Exeter Academy and Yale College, being graduated from

the latter institution in 1863. He served in the civil war from 1861-63 as lieutenant

and captain in the Tenth Connecticut Volunteers; was a teacher in the Albany Boys'

Academy, 1863-67; professor in St. John's College, Annapolis, Md., 1867-68, and in the

University of Illinois, 1868-69; was professor of political economy in Rutgers College,

New Jersey, 1869-82; and president of The Pennsylvania State College, 1882-1906. The

degree of LL.D. was conferred upon him by Franklin and Marshall College in 1883.

He was one of the original organizers of the Association of American Agricultural

Colleges and Experiment Stations, and was the first president of the organization.
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Albinism in plants 653

Albumin, determination in milk 430

Albuminoids, determination in cereals 433

in leaves and seeds 956

wheat as affected by col-

ored light 1145

Albumoses, separation from lower amido
I k idies 433, 614

Alcohol, denatured 919,1121

determination 427

Alcohol, effect on digestion 613

muscular work lhx)

extraction from grape busks 401

for motive power .

methyl, determination, N. Dak . .. 27<i

tfi \ free, for industrial purp
Aldehyde, determinal ion in lemon oil

Aldehydes, determination

Alder Kaliosysphinga, note . n . Y. ( ornell

AleurodidsB, notes

Alfalfa

analyses U01
li 1 177

Midi I

Wis 25

blight, remedies, N. I

cultivators for

culture. N.J
Ohio L148

Va

Vt 242

experiments

Can 128

Mi 1059

Mich

Miss 239,1056

\". Dak
X. Y. Cornell 1059

s. Dak 1059

Wis 25

on alkali soils. Mont

digestibility 581

fertilizer experiments 1(157

X. Y. Cornell 1059

for farm animals. C S. D. A 686,1102

steers, Colo

germination as affected by temperature.

hay, digestibility, Wyo 1 179

feeding value, X. .1 901

Nebr 688

Tex
Wyo

for pigs. Nebr
steers. Kans

loss during storage, N. Y Cornell. 1059

inoculation. Can
Mont 458

N.J - 1

X. Y.Cornell 1059

Va B57

irrigation experiments. Wyo 7ik'i

leaf spot, notes Ariz

meal, analyses 1101

Conn. State 1100

Mass 1178

N.J U01

X. Y. State

VI 1102

notes. C. S. D A

notes. La 1

"~'"'

Miss 236

132

Wyo 24

protection with hay caps. Wis

root system. X. Dak

seed, adulteration. Kans 1148

D.A "17
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Alfalfa-Continued. Page.

seed, examination, Vt 241

seeding experiments, Kans 129, 130

varieties. .'. riz 1066

water i equipments, Colo 753

Algse, destruction by copper .. 12,339,642,738,944

U.S.D.A 12

marine, carbohydrates of 889

Algeroba beans, analyses, Ha .vaii 1177

Alkali, black, determination 633

compounds, insoluble, in humus 644

conditions in Payette Valley, Idaho. 643

salts, effect on wheat. U. S. D. A 553

soils. (See Soils, alkali.)

spots, nature and treatment 227

1 olera nee of sugar beets for, Cal 1063

Alkaline test solution, bottle for, Wis 498

Alkaloids, assimilation by plants 348

Allen County, Kans., soil survey, U. S. D. A . 740

Alligator pears. (See Avocados.)

Allspice, culture in Jamaica 769

Alma area, Michigan, soil survey, TJ. S. D. A . 740

A Uernaria—

brassicx nigrescens, notes,W. Va 263

solani, resistance of potatoes to, Vt 1079

saprophytism 1163

sp., notes, Colo 780

tenuis clia.aroides n. var., description . . . 1084

Altitude, determination, U. S. D. A. . . 636, 737, 1041

Alum, ammonia, effect on plants 20

Aluminum, determination 732, 832

in plant ash . . . 436, 527

rock phosphate 433

occurrence in plants 732

vessels,*brown deposit on 1135

Alvord, H. E., biographical sketch, U. S. D.A 715

A manita solitaria . notes 453

verna notes 453

A mblyomma hebroeum, notes 804, 912

remedies 1116

transmission of heart-

water by 85

testudinarium , notes 57

Ambrosia beetles, notes, U. S. D. A 162

American-
Association for the Advancement of

Science 610

of Farmers' Institute Work-
ers 415

of Farmers' Institute Work-
ers, U.SD.A.... 306, 410, 1198

Breeders' Association 325

Chemical Society 611

Florists and Ornamental Horticultur-

ists 102

Forestry Association 621

Veterinary Medical Association 80, 1188

Amids, assimilation by plants 348,349

effect on milk production 396

fertilizing value 751

nutritive value 64, 1103
Amino acids in meat 271

studies 1134
Amins. assimilation by plants 348, 349
Ammonia

—

absorption by soils, determination 537
assimilation by plants 348, 349, 948
crude, agricultural uses 951, 952

Ammonia—Continued.
crude, nitrification 948

determination 112, 113

in superphosphates 1037

water 334

in milk 287

salts, effect on phosphoric acid 538

expulsion after precipitation 527

fertilizing value 448, 751, 848

volatilization in soils 746

synthetic production 525, 526

utilization 122

Ammonium

—

citrate solution, neutrality 433

copper carbonate, effect on leaves 375

nitrate, effect on phosphates 1052

sulphate. (See Sulphate of ammonia.)

Amorpha fruticosa, leaf development as af-

fected by light 651

Amygdalaeese, gum flow, studies 1146

A nabrus simplex, notes, Colo 477

U.S.D.A 265

Analytical methods, uniformity in 611, 830

results, interpretation for farm-

ers 939

unification of terms . . . 332, 434

Anasarca, pasteurella in case of 407

Anatomy, comparative, of farm animals 1010

Anderson County, Tex., soil survey, U. S.

D. A 740

Andropogon citratus, culture and distillation 666

Anemia, infectious, in horses 504

pernicious, in sheep 808

treatment with hemoglobin 292

Anesthetics. (See Ether and Chloroform.)

Angora goats. (See Goats. Angora.)

Animal-
breeding, investigations, U. S. D A . . . 169, 490

carcasses, destruction 403

diseases, control 402, 499, 590

in foreign countries, U. S. D. A . 704

France, control 101

1

Germany 1S6, 804

Missouri, control 590

New Zealand 90S, 909

Ohio 804, 1189

South Africa 804

the United States 1188

treatise 81, 804

(See also specific diseises.)

heat, production and elimination 484

husbandry, syllabus of course in 1198

hygiene, economic importance 804

Industry, Bureau of, Exhibit 704

meal, analyses, N H 1179

N.J 276

nutrition institute in Pennsylvania 522

studies, U.S.D.A 169

organs, calcium content 168

parasites, intestinal 402, 804

Okla 339

notes 703, 704

production of toxins by 917

treatise 1011,1111

physiology, investigations 277

products-
exports from Argentina, U.S.D.A. 716

Denmark, U.S.D.A.. 716
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Page.

716

716

TIC

692

L197

Tit;

716

Animal Continued,

products conl Lnued.

exports from New Zealand, U. 8.

D. A

Spain. I. S.I). A

Uruguay, U.S.D.A..
imports and exports, U.S. D. A

i.i" Foreign countries, I . S.

D \

Spain. r.S. D. A

Uruguay, U.S. D.A ....

trade with Trinidad, U.S. l>. A Tie,

waste analyses 230

quarantine regulations 80

sanitation, treatise 1111

tissues, water content 387

Animals

domestic, comparative anatomy 1010

hygiene of 591

evolution. r.S. D. A 542

exports from Argentina, U. S. I). A Tin

Denmark, U.S. D.A Tit;

Uruguay, U.S. D. A 710

farm, watering 1103

feeding L002

international congress 1103

investigations, r.S. D.A 169,490

treatise 63,794

growth and nutrition as affected by diet 1000

imports and exports, U. S. D. A 692

of foreign countries, U.S. l>. A. 1197

Uruguay, U.S. D.A Tic

judging by photographic methods 1 77

maintenance and growth, COSt 1104

noxious, destruction by electricity 268

phosphates for 894, 1001, 1 L03

spaying 1012

variation in body temperature 1191

(See also Live stock, Cattle, Sheep, etc.)

Anise, effect on digestion TO

milk secretion TO

Anisolabis annulipes, notes, Hawaii 783

A nkylo8tomum radiatum, notes 596

A nogeis.sus latifolia, germination 981

Anopheles, studies 883

Ant, Guatemalan, U. S. D. A 131.678

heaps, analyses 22T

New Orleans, notes, U. S. D. A 265

Anthocyanin, occurrence and biological sig-

nificance 21

Anthonomus xneotuictiis, notes, U.S.D.A.. 782

eugenii, notes 1092

grandis. (SeeCottond.oil wee-
'

vil.)

Anthrax-
bacillus, penetration of intestines by... ill'-'

resistance of granulation t issue

to 1014

variations 189

carcasses, destruction 103

control 890

in Pennsylvania 1011

diagnosis 101

1

discussion, U . S. D. A 188

immunization 86, 402, 1 1 1 1. 1
I'm.

in horses 808

investigations, foreign. V. S. D. A 401

notes 401, 499, 592, '.his. L114, 1188

Anthrax Continued. Page.

prevalence in Austria 1012

I Delaware 504

France mil

Germany 186,804

Ohio 804,1189

W I III. lies

serum treatment . 86, L01

1

spores, securing 104

sympt .iti. ,s,, Blackleg.)

Antibodies in milk 78

.1 nticarsia <i< mmatilii . notes, U. 8. D. \

Anticyclones and cyclones, notes, U B D. \

..I' Europe and North America.

U. 8. D.A .. 1042

Antiseptics, analyses, Interpretation for

farmers

Ant [toxin and toxin of fal Igue

Antitoxins in milk Ti'.

transini. Bion t.> offspring. ..... 185

Ants, Aim ralian, notes

red, notes 1 17<

White, notes L093

Kla

U. S. D. A 162

Aparicio, Julian, biographical sketch. U. B.

1). A

Apatite, Norwegian, fertilizing value

Aphididae, descripl ions

Aphis houghtoju ti8is a. sp., description, End. 1066

mali. {Set Apple aphis. >

Aphis, woolly, notes «, 1092

Mont

VI 1089

parasites of l iti

remedies "'I s

Apiculture. :>'" B

Apitong oil, notes 1076

Apoplexy, parturient. {Set Milk fever.)

Appetite, perverte 1. in cattle, treatment .

,

Apple-
aphis, notes 990,1092,1169

Colo 1160

Mont |77

variet ies resistanl to

bitter rot . noies

black spot canker, notes.

rot . notes

blight, varieties resistant to

brown or bitter pitting, notes

canker, notes 1162

unusual form 1168

crown gall, investigations, U. B. I>. A.

curculio, notes

diseases, key for, Can 184

nonparasitic

notes. Ala. College 171

||< 1158

hairy p...- 3. D. A

leaf miner, notes. Vt 1080

maggot .
notes Can 160

R. I

marc, studies 1176

must, sterilization i
y »

physiological di MT.< 1157

Phytophthors rot, notes 1168

plant louse, notes 876

pomace, digestibility ICase 279



EXPERIMENT STATION RECORD.

Continued. Page.

pomace, feeding values Mass 286

rot, now, Colo 78°

notes 50

rust, notes 567

si n< lies, Iowa 37-i

scab, notes 49,567,989

Ark 974

Okla 512

treatment, Idaho 1076

Mich 38

Nebr 49

U. S. D. A 991

t ree beetle, bronze, notes, Mont 266

blight canker, N. Y. Cornell 1083

borers, notes 1091

Mont 266

measuring worm, note;', Ky 1171

lent caterpillar, notes, Ark 974

remedies, Me 35

twig 1 >orer, notes, Mont 266

wild, of Europe, Can 145

worm, red-humped, notes, Vt 1089

Apples-
analyses, N. Y. State 41

blossoming period 661

Idaho 1069

Oreg 42

Va 864

breeding experiments, Can 145

bruised, starch in 42,663

bud variation 250

chemical studies, U. S. D. A 465

cider, of Sarthe 1070

cold storage 68, 1126

crab. (See Crab apples.)

crop of 1905 767

culture, Ark 973

Can 145

experiments 559

Can 139

Me 35, 973

in Alaska, U. S. D. A 349

Argentina 662

Finistere 767

New York, N. Y. State. . . 559, 1157

U.S.D.A 716

Oregon 463

Orleans Co., N. Y. Cornell. .

.

367

Wayne County 41

N.Y.Cornell. 143

fertilization and sterility 39

fertilizer experiments 766

Ark 974

Me 972

N.J 364

girdling 42

golden, shipping experiments 662

harvesting and marketing . 767

packing 865

injuries by mice. Me 1156

injury to fruit by sulphur fumigation.

.

264

insects affecting, Me 1156

irrigation in Western States 617

mulchuig experiments, Me 972

with straw 253

nil for 253

ling, Ark 974

Apples—Continued.
plant food used by, N. Y. State 39

production as related to soil texture 767

productiveness as related to biology of

flowers 1156

pruning, Me 1 156

Oreg 42

Vt 1069

Stringfellow method 662

resistance to wind, R. 1 861

scions from bearing trees 767

seedless 974

shipping experiments, Can 139, 145

spraying. 111 1093

experiments, Me 35

storage 254

top grafting, Can 139

working 1 126

Me 973

varieties, Can 139. 141, 661

La 266

N. Y. State 559,1157

Oreg 41

S. C 865

in New York 41

winter injuries, Me 1 156

Mich 36

N. Y. State 558

Vt 249,1069

winterkilling 1125

Can 139, 14]

Appomattox County, Va., sod survey, U. S.

D. A 740

Apricot coral spot, notes 1162

diseases, nonparaslt c 984

scale, brown, remedies, Cal 163

Apricots, fertilization and sterll.ty 39

injury of leaves by frost 21

Aqullegla borer, notes 783

A ralia cordata as a salad plant, N. J 365

Arbor Day, observance, U. S. D. A 153

Arboretum, notes, Can 153

Arbutus, propagation 147

Arecolln hydrobromate, action 1189

Ar d farming investigations, Utah 239

tillage in, Colo 752

Arizona Station, financial statement 1121

notes 200, 606

report of director 1121

Arkansas Station, financial statement 604

notes 99

report of director 604

University, notes 99

Armies, provisioning, in the field 999

Army rations in the Philippine Islands 787

worm, notes 879

Arrowroot worm, notes 378

Arsenate of lead, analyses, Mass 1143

Arsen c, determination, electrolytic method. 7

in food products 59

Arsenious acid, effect on barley and rye 652

Arsenites, effect on potato foliage, N. Y.

State 161

Artes'an flow, gage for measuring 639

unusual types 639

Arthritis, infectious, in lambs 405

Arthropods, small, apparatus for collecting 572

Artichoke disease, notes 672
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Artichokes, globe, culture experinn

Midi

Jerusalem, fertilizer expert

tnents 455

Artolin, peptic cleavage products

.1 ryresthia conjugella, notes

Asbestos filter, description

Ascaris megoloa phala, notes 704

A scochyta lycopersici, notes. Del -17

piei, notes H62
Ash, determination in plants 9

growth, seasonal 668

preparat ion [or analysis 432

Ashes, analyses, Can 122

Ky 1041

COal, analyses, K.I 847

COtton-hull, analyses, <'onn. State .. 846

fertilizing value v!7

garbage, analyses. Conn. State 846

hospital refuse, analyses. K. 1 847

limekiln, analyses. Conn. State 846

WOOd. (See Wood ashes.)

Asparagin, assimilation by plants 348

effect on milk producton 396, 1005

nitrogen metabolism 190, I'M

nutritive value 1179

protection of proteids by 65

protective power 684

Asparagus, analyses, N. Y. State 11

I >eet le, notes, 783

canned, examination 890

cold storage for 369

culture, Alaska 863

Ark 251

Cal 36

• fertilizer experiments, \'.J... 344,363

fertilizers for, U. S. I). A 716

irrigation experiments, N. J 363

marketing. Miss 1067

rust, aeeidial stage, Conn. State . 153

investigations, Cal 48

notes, Mass 259

treatment, Cal 1081

salt as a fertilizer for. Ark 251

Aspen, root system 869

A spergillus glaucus, effect on horses 1016

mosquito larvae 57

poisoning of cattle by. .. 702

niger, effect on mosquito larvte.. 57

spp., effect on animals 917

Aspergillus, pathogenic species 186

Asphalt pavement, treatise I '.

c

rock, analyses, Ky 1041

Aspidiotus perniciosus. (See San Jose* scale.)

Asses, raising 1002

Association of

—

Agricultural Implement and Vehicle

Manufacturers 109, 206

American Agricultural Colleges and Ex-

periment Stations 321

American Agricultural Colleges and Ex-

periment Stations, U.S. D. A 306,1198

Economic Entomologists tW'.t

V. B. D. A.... 365

Horticultural Inspectors 515

Official Agricultural Chemists 423,621

C.S.D.A. 221,834

Page.

alUi bodini, not, b, Wyo 240

'/"/" o

is, culture, Mich 354

Domical service in Australia 531

Atherton. George W., biographical sketch. . 1205

Athletes, metabolism experiments
\ t mosphere

• •iiiiilation

diurnal periods
1 1.;

' 3. D. \

exploration over tropical o© ans
explorations in the Tropics, U. 8. D. A

esof 1136

D. \ in

layers, temperature of.. ....

movement as affected by eclipses

movements in winter

nocturnal Cooling, I". S. |). \

of towns, formaldehyde in r.

physics of, i
. 3. D. \

review of literature M3
thermodynamics of, U. S. D. A. 1042

upper, inve8l igation ;:
•

D. A..

vertical currents, I . 3. I >. \ 637, 1042

Atmospheric

dust, notes, t . s. D. a

electricity, r. 8. l>. A
pressure. {Set Barometric pressni

temperature, U. S. D. A 10

determination n
transparency, variations in, r. s. i>. a. n

Atomic weights, report on
Atriph.r nuttnltii, notes, Wyo L'lU

Auburn area. New York, s"'' survey, I
. B.

D.A 710

A uchmeromyia It uteola, notes 1005

Austin area, Texas, soil survey, i '. 3. I >. A . . 7io

Automobile, farm, description 815

Automobiles in agriculture 195

Avocados, canning

culture. fJ.S.D.A 388

in Hawaii. I". S. D. \

OH Florida Keys 1071

food value, U. 8. D.A
shipping experiments

-

Axyris amaranthoides, notes, \. i>ak 240

Azaleas, cold Btorage for

forcing with ether

Azimuth, determination. I'.S. I>. \. 636,737,1041

Azotobacter and ( (scillaria. BymbiosiS. .

investigations

.1 totobacU r chroococcwn, distribution

spp., studies, v '

Azoturia. ootee, 8. Dak
Babcock apparatus, inspection. Conn, state isi

glassware inspection ktass 221

Baccha monobia n. sp., notes. Hawaii

siphnutit iila n. sp.. notes, Hawaii... 7M
Bacillus—

amylovorus, not s, \. Y. Cornell

in is* pticus, toxins 88

bovisepttcut .notes 105

brassies i orus n. sp.. notes 876

i nrnffiinnts. studies

coli communis, destruction ;
-
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1008

1007

225,642,943

BariUvy—('onthmv<\.

coli emnmunis, distribution.

in milk

water

CVbomanus, notes, Conn. State 153

lactis a rogt nes, (list ribntion 1008

maculicola n. sp., notes 876

necrophorus as a cause of stomatitis,

U.S. I). A 86

economic importance. U.S.

I). A 702,1112

notos 1188

nicotianse, notes 46

oleze, biology 1165, 1 166

oleracese, notes 876

pestis, t ransmission by insects 809

phytophthorus, notes 472, 873

pseudarabinus, notes 453, 779

pyocyaneus, fat production by 168

solanacearum, notes 46, 1163

spongiosus, notes 1165

spp., nitrogen-fixing, studies, N. J 342

subtil is group, review 125

suisepticus, toxins 88

travhciph ilus, notes, Can 154

Bacon, digestibility, Minn 681

food value, U. S. D. A 1024

industry in Canada, Can 585

market qualities. Can 174

production in Europe, U. S. D. A .. 688

Jamaica 1104

Bacteria-

acid and rennet producing 907

anaerobic 402, 1010, 1136

as affected by centrifuging 288

freezing 125

associative action, Micb 496

chromogenic, metabolism of 125

classification 124, 501,907

decomposition of fats by 399

lime nitrogen by 345

destruction by copper sulphate 339, 1 137

formaldehyde 75

effect on mosquito larvae 57

gas-producing, in milk 74

Can 74

gum-producing in plants 958

in agriculture 537

milk, water, etc. (See Milk, Water,
etc.)

relation to plant diseases, monograph 263

indol-producing, in milk 800

milk culture media for 590

nitrate-assimilating 447

nitrogen-fixing 118, 120, 447,750,950

studies, N.J 342

tests, Can 950

U. S. D. A 18,950

pathogenic, handbook 1111

treatise 500
penetration of intestinal wall by mi
slime-producing 687, 695
urea investigations 447

Bacterial extracts, immunization with 804
pigments, biochemistry of 850

fcions, review, Can. 154
i treatise 849

treatise 739

Page.

Bacterium butyri rubri, notes 1010

lactis acidi, distribution 1008

phosphoreum , notes 487

vascularum, notes, Hawaii 778

Bagasse molasses feed , analyses 4S8, 793

Hawaii ... 1177

Bainbridge area, Georgia, soil survey, U. S.

D. A 740

Baissea gracillima, notes 45

Bakers, army training school for 7S7

Bakersfield area, California, soil survey,

U. S. D.'A
*

.

740

Baking powder, analyses 576

Ark 575

Me 685

method of analysis, Pa 219

Balaninus spp., notes, U. S. D. A 162

Balao, notes 1076

P.ala ta , treatise 980

Balloons, sounding and pilot, over the ocean,

U. S. D.A 735

at St. Louis, U. S. D. A

.

222

Balm, analyses, N. Y. State 41

Bamboo leaves, feeding value 892

Banana disease, notes 1084

flour, analyses 788

ripe rot or anthracnose 376

root knot, variety resistant to ...

.

378

tops and butts, analyses. Hawaii.. 1177

Bananas, analyses 788

canning 578, 768

culture in Florida Keys. 1071

Hawaii. C. S. D.A-.... 350

esters in 1098

in French Guiana 865

preservation 768

ripening, studies 975

shipping experiments , 662

studies 614

timing 865

varieties 467

U.S. D.A 351

Bananine, notes 997

Baptisia tinctoria , blackening 22

Barium carbonate for purifying water 339

Bark beetles, annual generations 1172

in the Vosges 573

notes, Ky 1171

Mont 266

Bark-louse, oyster-shell. (See Oyster-shell

bark-louse.)

scurfy, notes 881, 1092, 1169

Barley-
analyses, Wis 891

and oats, analyses. Wis 891

weed silage, analysis, Vt 221

blight, notes 566

bran, analyses, Wis 891

breeding experiments 656

culture experiments 131,543

Ala. Tuskegee 856

Can 127,851,852,853

Kans 129

Mich 1147

Va 854

in Alaska, U. S. D. A 350

on alkali soils, Mont 226
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Barley—Continued. Page.

electroculture 964

endosperm as affected by diflferenl <

(lit i<nis 24

feed, analyses, Can 169

X. I 276,1101

N. Y. State

Wis
fertilizer experiments.. 17, is. i;:n

543,654,655,85 i,948,949,953 1051,1057, M 18

fertilizer experiments, Can 128

for horses L004

germination

as affected by differenl subs ances . 652

low temperatures

sterilization 655

tests. Can 131

growth as affected by
differenl salts 544

substances 652

hand hoeing 24

improvement in Austria 242

injury by fumes from industrial works. 652

irrigation experiments, Wyo
lime and magnesia for 1140, 1 1

1'.'

nitrogen for .' 538

meal, analyses. X. V. State 400

nitrogen content 483,965

notes 892

S. C 132

pearl, coating with talc '. 789

potash fertilizers for 755,756

press drilling 655

prices in Ireland 305

products from sulphured grain 889

ripening 545

root system, N. Dak 23

score card for. X. Dak 241

seed selection 544

Can 851

smut , treatment 155

stem structure 760

transmission of characters 656

varieties 130, 131, 351, 657

Can 127,853,962

Colo 1147

Kans 129

Mich 23

Mont 454

X. Dak 237,238

S. Dak 544

water requirements, Can 841

Colo 753

yield in X'orth Dakota, N. Dak 237

Barns, construction 815,1020

dairy, construction. U. S. D. A 1107

Barnyard manure
analyses. Mass 229

and commercial fertilizers, comparison. 239

application, Mass

availability of nitrogen in. X. .1 344

fertilizing value. Mass

nitrification m soils. X. c 344

preservation 1140

t reatment 951

Barometer, use in weather forecastinj

Barometric pressure

—

depression, rainfall in path of

Barometric pressure Continued. Page.

diurnal periods, U. S. D. A 10

in New Zealand

relation to storm movemenl ,U. 8. D. \ . 1042

equilibrium in presence of phosphoric
acid 1038

Phosphatic

notes ;.«

i ino, analj ses L066

Hay popla r. st udies, I '. s. D. A 150

Beach grai j, analysis, U.8.D. A
silage, analysis, ' . s. i». a ..

Bean anthracno e, notes U62
notes, Can 154

bacteriosis, notes, Mich 471

I eet le, notes 1090

flour, predigested

leaf I eetle,

pot, Qi ites, I >e| J7

meal, digestibility L097

oil, digestibility

Beans, analyses

breeding experiments, X. .1

canning

classification, X. .1

culture, Alaska

experiments, La

Mich :;.-,

under cheese cloth. Can 140

with corn for Bilage, Mich..

.

fertilizer experiments l

101,7

germination as affected by tempera-

ture

growth as affected by mutilation,

Mass .".in

inoculation experiments

Can

X. II 1155

marketing experiments, La

poisoning of animals by LOU
proteolytic enzyms in 850

regeneration of epicotyl 19

roots after splitting. 19

rotation experiments, R. 1 862

seed selection 666

shading 1120

string, analyses, X. V. State 41

canned, examination 890

varieties

Can
Miss

X. II 1166

X..I

wax. marketing, Miss 101

7

Hear River area, Utah, soil survey. 1 s.

D. \

Bedbugs, notes 1173

remedies
- i>. \ raa

Bee diseases, notes 159, 1173

indust ry in New Zealand

Keeper-' Association, Illinois

of I mtario

keeping, notes 160,

385,1096,1173

papers on 480

larva, diseases 480
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Page.

10th, notes 1095

remedies 787

products in Arizona , Ariz 480

notes 575

Beech coccus, felted, notes 163

growth, seasonal 668

leaves, injuries by frost 21

Beef, baby, production, Kans 170

corned, flour in 685

prices in Ireland 305

" Prime Scots" 385

production, U. S. D. A 169

methods, Can 171

111 384,583,584

types for, U. S. D. A 716

proteids of 1175

scrap, analyses, Conn. State 1100

Me 63,1178

Vt 1102

Beehive for nature-study work 715

Beehives, ventilation by bees 1095

Beer, examination 890

manufacture, treatise 401

slimy fermentation 695

yeast, antiseptic properties 402

Bees, attraction of flowers for 58, 1096

carrying pollen by 1173

enemies of 885

foul brood 787, 885, 1095, 1173

importation into Australia 787

in Manitoba, Can 163

length of tongues, Colo 1169

management 480, 575, 1173

notes, Mont 477

nutrition of 787

queen, egg laying 268

introduction, Can 160

rearing 1095

U.S. D. A 885

wintering, Can 160

Beet army worm, notes, Colo 53

U.S. D. A 879

heart rot 1164

leaf miner, notes 783

leaves, utilization 383

pulp. (See Sugar-beet pulp and Mo-
lasses-beet pulp.)

seed, requirements 1153

shelled and disinfected 761

sugar factories in the United States

and Canada 31

industry in

—

Ontario, Can 134

the United States 660

U. S. D. A. 31

Wisconsin, Wis 31

webworm, notes 782

Colo 52
Beets, analyses, N. Y. State 41

culture. Alaska 863

experiments, Tex 252
fertilizer experiments 18
fodder, culture 963

experiments 547. 1059

Kans ... 129

fertilizer experiments 130,

231,547,760,948,949

Beets, fodder, varieties 30, 547

garden, varieties, Mich 23

potash fertilizers for 954

seed production 965

sugar. (See Sugar beets.)

varieties, N. H 1155

Tex 252

Beggar weed hay, analyses, Fla 490

notes, S. C 132

Belle Fourche dam and irrigation project .

.

1120

Bembecia marginata, notes 54

Benzoic acid, detection in foods 430

determination in urine, Pa . .

.

220

Bermuda grass, growing from seed, Miss. .

.

236

hardy, Okla 1062

notes, Miss 1056

protection, Okla 512

Berseem, culture experiments, N. Dak 356

Betel-nut, use 147

Beverages, analyses 576

Bibliography of—
actinomycosis 292

agglutination in glanders 297

agricultural chemistry 10, 337

anaerobic bacteria, intestinal 402

animal parasites 1111

anthocyanin 21

apple-tree canker, N . Y. Cornell 1083

atmosphere 943

atmospheric precipitations 533

Bacillus necropkorus, U. S. D. A 702

bacterial diseases of plants 263

pigments 851

bacteriology 1111

barley improvement 242

blood parasites 1116

boric acid 7

botany 752

brown-tail moth 53

buckwheat 1149

calcium cyanamid and nitrate , 448

caoutchouc 258

carbon tetrachlorid 733

chemistry 939

chlorophyll assimilation 21

contagious coryza 1192

pleuro-pneumonia 191

copper treatment of water 579

cotton boll weevil, U. S. D. A 161

bollworm, U. S. D. A 161

cucumber downy mildew, Conn. State.. 156

deep borings in the United States 837

diet in health and disease 579

digestibility of cellulose 1174

entomology 1088

U.S.D.'A 1088

fertilizers 746, 1051

foods 787

fruit analysis 864

fungi, parasitic, on man and animals. .

.

291

gangrenous suppuration 500

gas-producing bacteria 74

hazelnut disease 573

horticulture 976

insects injurious to corn 990

cotton 991

Johnson grass, U. S. D. A 808
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Bibliography of Continued. Page.

leal hoppers, Hawaii 477, 7K{. L092

May Hies and midges 784

meteorology 22

microscopy of foods

milk chemistry

secretion -

mineral constituents of soils, U.S. D. \. 7r_'

muskmelon downy mildew, Conn, stair. 156

mycorrhiza 752

nature study 307

necrotic stomatitis, Q. B. I >. A

nitrogen assimilation 1145

fixation by bacteria 950

oxidation 748

parasites of pigs, U.S. D. A Bfl

parasil ism ol fungi 873

pathology 500

oftheblood 1011

phenology ol plants 41

phosphoric acid determination 935

plant breeding 1055,1144

plant diseases 373, 982

Ala. Collep- 171

Mass 259

intumescences due to chemicals..

.

375

potash fertilizers for barley 755

potassium salts 848

proteids 937

provisioning armies 999

pseudotuberculosis 502

purin bodies in foods 484

rabies 298

regeneration in plants 652,956

rennet ferments 400

root hairs S49

school gardens 97

gerlcult ure 996

ewage purification 300

Bltmy fermentat ions 695

polls 746,1046

sugar 859, 1198

terrestrial magnetism 224

tobacco 660

trypanosomes 809

tubercle bacilli in butter 1109

toxins 909

tuberculosis 1112

underground waters 92

water 943

analysis 335

chemistry 335

zoology
'

476, 1 168

Bicycling, effecl OT excretion of carbon di-

oxid <>1

Bid* rw pilosa, analyses. Hawaii 1177

Bigtree seedlings, transplanting 772

Mile, digestive action 292

Becretion as affected by alcohol 613

Bilharzia, production of toxins by 917

Milharziosis. observations 1116

Miliary fever in horses 192, 107,804

Billwiller, Robert August, biographical

sketch, r. s. i>. A 637

Miloxi ana, Mississippi, soil survey, 1

D. A 740

Biochemistry., recent progress i (),HI

, ideal -ketch of

Adams. II. (' 1029

Alvo,,|. II. i: . I. S. D. A 715

Aparli io, Julian, i . B. 1>. A
Atherton i 1205

Billy. U D. 637

1042

Gilbert . Bir Joseph Henry .

ohn Bennel t.

Miii:. r, lie cand< r.

Pyro, Joseph

Rislei . I

Rodman, Thou

Bchweinitz, E. A. de,

io, iioy 103

Tacchini Pii I

601

Birch borer, bronze, aol

growth

rool -\- tern

Minis, beneficial, prot< tion

destruction by tl

economic relations 51,571

tag habits l.vi

injurious, in Queensland

to fruil 781,076

i .8 I'. A 150

nests, edible, carbohydrates of....

of the Philippine Islands

protection

variation in body temperatun
biscuit refuse, analyses, N. J nni

Black boy leaves, analyses H7s
currant mite, notes I

Hills beetle, notes, O. S. I>. A

knot, notes 10

locusl , insects affectinj 1171

Blackberries, ana n
culture. Okla

in

fertilizer exj i riments, N. J.

Irrigation c\| erit

varieties. Can

winter Injuries, N. Y". :

Blackberry diseases, notes, Okla

Blackleg bacillus, cultural characters 101

I

in g

tion

control .'.90, 101

1

immunization

notes

I.a

prevalence In Austria 1012

1011

\ aocine, distribution. M

512

Blastomyt es, U

Bleaching powd( i

y •

•

''

for h<

[rculation as aff<

ture
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Page.

Blood, clinical examination 1189

comparative pathology 1010

dried. (See Dried blood.)

flour, analyses, Wis 891

meal, analyses 583

Mass 1178

digestibility. Mass 279

for pigs, Can 896

parasites in animals 1116

pressure as affected by certain drugs. 2£2

serum, decomposition products 486

utilization in agriculture 231

Blue grass, culture in Alaska, U. S. D. A. .

.

350

Kentucky, seed examination,

Vt..-.. 241

rust, parasite of, Conn. State. .

.

153

seed, U. S. D. A 546,964

tongue in sheep 913, 914

Blueberries, improvement, Me 35

Bluetop, analysis, U. S. D. A 349

Bobwhite, economic relations, U. S. D. A.

.

476

Body temperature as affected by external

temperature 888

discussion 484

measurement 684

variation in 691

weight, variation in 691

Boll weevil. (See Cotton boll weevil.)

Bollworm. (See Cotton bollworm.)

Bone and lime, analysis, Vt 221

charred, analyses, Conn. State 846

diseases in relation to phosphoric acid

in feeding stuffs 909

cdissol"ed, analyses, Ky 1041

Mass 1143

R.I 847

ground, analyses, Mass 1143

Pa 229

R.I 847

manures, analyses, Conn. State 846

meal, analyses, N. H 1179

Wis 891

availability of phosphoric acid

in 122

decomposition in soils 1048

digestibility 1003

fertilizing value 1053

steamed, fertilizing value 430

nitrification in soils, N. C 344

products, analyses 230

fertilizing value 1143

raw, analyses, Vt 1041

soup, analyses, Mass 1143

steamed, analyses, Vt 1041

Boneblack, analyses, Mass 229

Pa 230

R.I 847

dissolved, analyses, Mass 1143
Bones, analyses 230
J5ooks on —

action of sulphur dioxicl on plants 957
agriculture 512

business side 94

'lomentary 96, 41

1

in Hungary 710

ts and breeders 601

Books on—Continued.

Angora goat raising 690

animal diseases 81, 804

feeding 63, 794

parasites 1111

of man 1011

production 1002

asphalt pavement 195

bacteria in air, water, and soil 739

relation to plant diseases 263

bacteriology 500, 849, 1111

bananas and pineapples 865

beer manufacture 401

beet-sugar industry in the United

States

bread 996

butter 498,696

butterflies 1168

calf feeding 1003

carbon tet'- ! 733

carna Cions 666

casern 400

cattle industry 170

chemistry, agricultural 435, 1036, 1133

household 440

of fats 1040

proteids 1039

organic 732

physiological 531

chrysanthemums 770

climatology, tropical 939

clouds 1044

coal-tar colors in food products 788

cold storage 920

colors of flowers, leaves, and fruits 469

comparative anatomy of farm animals. 1010

concrete ,

.

195

cooking 684

corn and potato culture 131

cotton 758, 1062

seed products 185

cows, conformation and productive

capacity 394

dairy chemistry 733, 937, 1133

dairying 1182

dew ponds, neolithic 533

diet in health and disease 579

dietetics 888

economics, agricultural 302

entomology 1088

evergreens 868

experiments with plants 750

farm hygiene 1024

fiber plants 1063

food analysis 1038

and diet 1097. 1174

inspection 576, 832, 938

preservatives 788

foods 998

forest botany 255

forestry 868, 977, 1073, 1076

problems 1073

statics 1073

terms 373

fruit industry in America 558

fruits, harvesting and marketing 768
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Books on—Continued.
fruits, wild, identification

fungi parasitic on man and animals

fungus pills

garden furniture

gardening

of the atmosphere

291

. 1023

. 1136

ol the i ntted States

highways, historic, of America 93

282

hydraulic motors 710

hygiene 999

lime, cement, and gypsum 195

lumber industry in America in;:;

mammals of Great Britain and Ireland. 570

mammary gland, diseases of 294

meteorology

and climatology 7:;.".

microscopj of foods 1096

milk analysis

bacteriological examination
_

sun

products and by-products 590

muscle and nerve biochemistry 221

mushrooms 851

nature study 412,603, L023

nit rate of >"<i a as a fertilizer 538

i assimilating organisms 1N.">

orange culture 975

orchard and fruit garden 14_'

orchids, native 563

oysters 692

peanut culture 54S

peat and its products 645

physiology and biochemistry 1000

plant breeding 771, 1055, nil

diseases in Minnesota 373

potash salts 539

potatoes 132,858

poultry 796, 1004

proteids 937

provisioning armies 999

pruning 976

pumps and pumping engines 815
'

purin bodies of food stuffs 483

refrigerating machinery 599

regeneration in roots 651

Roquefort cheese 1010

n >ses 770

Rothamsted experiments 542

rubber 774,1075

gutta-percha, and balata 980

salt deposits, formation Ill

sanitary inspection 576

sanitation 165, 1024

seed production 1072

sericulture >
sewage 838

soils 1 IS, 838, 947

and fertilizers 746

southern Rhodesia .',r_'

spraying 55

sugar

as a feeding stuff I7(i

ca in' root rot 262

industry 551,711,1065

tea. technology 769

7299—06 3

i iontinued.

thunder and lightning

timber industry 1073

preser 77.".

tobacco culture.

topiary 12

tropical and subtropical crops 1058

trypanosome diseases 81

tuberculosl 1 1 r_'

veterinary therapeutii nil

water .

velocity in open channi 707

wine making. . .

.

winter gardens
wood

agricultural 1087

Boonville area. Indiana.

D. A 71M

Boophilus annulatu . anatomy 1095

det< d ion in foods

effect on bealth, Can
preservation of milk with

Bordeaux mixture

dry and liquid forms, 111 1093

form. Me
effect on foliage. Can

plant grow th

physiological effects 451

preparation, N. V. Cornell

Borers, flat-heade I, ootes, I . 8. D. A 162

powder post, ootes, U.S. D. V...

round-headed, uotes, i'. S. D. A.

Boric acid, detection

in foods

determination

methods 7

elimination

in fruits

preservation of milk with 17

Borings, deep, in the Unite 1 States .

Botanic garden, notes, Can
Botanical Society of America

Hot any. Eoresl . hand hook

horticultural, paper on ''17

international catalogue

treatise 750

Botflies, horse, uotes

IloteS

Sheep. UOteS Hl»'.

Bptryomycosis in horses

Botrylis cinerea. (Set Grape gray rot. 1

Bi.vs' Agricultural Association

clubs, U. 8. D. A...

Bran, analyses

and shorts, analyses 1101

lie...

Wis

OUO Wheat R

Brands, registration in Australia 1112

notes, N. I>ak

Braxj 908

Bread, acidity 117».

digestibility, U. 8. D. A 181

gluten, analysis. . l^j
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Bread, history "6

making, use of malt extract in 482

nutritive value "89

poisonous 577

soy bean, analysis 790

stale, condition of starch in 577

varieties "6

Breadfruit, analyses "88

black blight, notes 1084

flour, analyses 788

Breakfastfoods. (See Cereal foods.)

Breeders, biographical sketches 601

Breeding. (See Animal breeding and Plant

breeding.)

Brewers' grains-

analyses, Hawaii 1177

N. J 1101

Pa 276

R. I ..... 276

dried, analyses, Mass 1178

N.J 276

N. Y. State 490

Wis 891

Brewers' yeast refuse, utilization 687

Broad bean rust, notes 1162

Broccoli, culture, Alaska 863

Brome grass, analyses, Wis 25

culture experiments, Can 128

N. Dak. 238

Wis.... 25

fertilizer experiments, Can. .

.

128

fringed, notes, Wyo 240

root system, N. Dak 23

Bromus ciliatus, notes, Wyo 240

inermis, notes, Colo 753

seeding experiments,
Kans 129, 130

Bronchitis, parasitic, in calves 503

verminous, in pigs 402

Broncho-pneumonia in cattle 405

Brooder house, description, U. S. D. A 198

Broom corn bacterial disease, notes 155

rape, notes 566, 567, 878

Broussonetia papyri/era, leaf development .

.

651

Brown-tail moth-
control 517

in Connecticut, Conn. State 992

Maine \ 1092

New Hampshire, N. H 992

monograph 53

notes 163, 478, 990, 1090

Mass 265

Me 994

Bruchus pisi, notes 1090

rufimanus, notes 1090

Brussels sprouts, culture, Alaska 863

Bubonic plague, transmission 809
Buckwheat-

bran, analyses, N.J 276, 1101

culture 1149

N. Y. Cornell 1149

experiments, N. Dak 237
feeds, analyses, Mass 1178

N. J.: 276,1101
fertilizer experiments 952
germ nation as affected by temperature. 653
improvement, S. Dak 544

Buckwheat—Continued.
middlings, analyses, Conn. State 1100

N. J 276,1101

N. Y. State 490

Pa 276

notes, Mich 23

products, feeding value 1149

varieties 352

Can 128, 853

N. Y. Cornell 1149

S. Dak 544

wild, vitality of seeds, N. Dak 240

Bud moth, remed ies, Mont 266

variation, occurrence 250

Budworm, false, notes, Hawaii 785

Buffalo carpet beetle, notes 680

plague, notes 81

tree hopper, notes, U. S. D. A 265

Buildings, fumigation 7>4

Bulb mite, notes 162

Bulbs, home-grown 369

planting chart 667

Bumblebees, notes 988

Bunostomum phlebotomum., notes 1015

Burbank, Luther, visit to 617

work in breeding plants. 43,

250, 771

Butter-
abnormal, analyses 589

notes 183

adulterant, analysis 1183

adulteration 906

with casein 1109

cocoanut oil 398

American, water content 1009

analyses 488

Ky. . 1041

camel's, analyses 399

Canadian, analyses 802

cold storage, Can 178

composition as affected by feeding

sesame cake 71

consumption in Germany, U. S. D. A 716

control in Holland 399

exhibit in Iowa, score 183

exhibits in Sweden 499

exports, U. S. D. A 1122

fat. (See Fat and Milk fat.)

flavor as affected by turnips, Can . . 179

glazed, in Germany, U. S. D. A . 716

Holland, analyses 399, 802, 1186

composition 498, 1109

maker, qualifications of 183

making, aeration of cream m 77

experiments. 498,1107

Can 178,903

in Great Britain. U. S. D. A .. 716

notes, Can 179

on the farm, U. S. D. A 802

overrun in, Wis 497

pasteurization in 183, 1009

Can 178,183,903

perpetuation of cultures in,

Oreg 79

process, Estep 398

treatise 696

use of starters in 77, 1009
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Butter- Continued.

making, use of Btarters in, Conn. Starrs. 1158

methods of analysis 9,73 1,938, 1040

mottled, cause and prevention

preservatives, Can I82,9i

prevenl ion of mold on, Can 17
C

prices in Ireland

production and exports of Argenl na,

l
. S. D. V 716

in Kansas, IT. 8. l>. A 716

red-spotted, cause. »1010

renovated, tests for. 130

simple experiments

standards for grad ng. 80

testers for water content 398

tubercle bacilli in. 182, 1109, 1186

volatile fatty acids in 697

water edntent 1 186

Can 903

factors affecting 906

whey, manufacture, Wis. 1186

w< irkers, tests 400

wrapping prints, Can 178

Butterflies in British India 1168

Buttermilk, analyses. 495

Cabbage

—

aphis, notes 7S3

Mont 177

bacterial disease, notes 876

diseases, notes, Can 1".
1

black rot, notes 48

Can 154

Mich 471

N.C 511

U. S. D. A 350

organism, vitality 157

Chinese, culture 367

club root, notes 1162

drop disease, notes 1164

hair worm, notes, (J. S. D. A 162

maggot, notes 677,989

r. S. I). A 990

mildew, notes, Conn. State 153

root maggot, notes 676

Can 160

remedies, Can 162

worm, notes 784

rot, notes 375

snakes, notes, Ky 1171

sprayed, arsenic in, Ky 1041

stalks, boiled, analyses 793

white rust, notes 1082

worms, notes 52, 783

N.J 378

U. S. D. A 162,782

Cabbages-
analyses, X. Y. state II

culture, Alaska 863

experiment s. Can 354

La 366

Me 34

Mich 35"

fertilizer experiments Is

Mass 234

Miss 1067

marketing experiments. La 366

seed selection 666

Cabbages Continued.

shading 1126

varieties, Nil 1155

black blight, notes

brown rot, note . 376

canker, n., i, 175

culture in Hawaii, i 3. D. A..
die back, notes

disea

fertilizer experiment

graft Ing experiments.

Insects affecting

|iod d

ripe rot, notes . .
!7.'.

soils, notes 146

starch, graini . studies. .*... . 123

lies

thread blight, notes i::.

thrips, notes

varieties 1158

witches' broom disease

Cacti as food I'm- Btock, U.8.D. A
economic notes Ariz 1059

singed, for forage, A.riz

; - I- \

Cactus flour, analyses

scab, notes

spineless

Caffein, determination

effect on muscular work 1100

Cajanus iridicus, poisoning of animals by - . 1012

Calamagrostislangsdorfii,ajialyaiB,XJ. B. I > \

Calandra granaria, notes 620

Calcium—
as a plant nutrient

assimilation by animals 191

carliid. experiments S45

carbonate, analyses, .Mass 1143

determination in soils

retention in soils 1048

compounds, insoluble, in humus 645

cyanamid, application with peat 122

decomposition by bacteria 345,749

in soils 1048

effect on germination of

s 1<

examinat ion

fertilizing value 17.

147,538,648,748,749,750,951, 1051

method of analysis

sale 11 *
-'

use in agriculture

determination

effect on nit rogen assimilation by plants n 14

metabolism *

nitrate, fertilizing value ...
manufacture 649,747,748

peroxid for purifying water i i

ph08phate for farm animal- • 1001

salt solution, investigations

BUlphid, use in veterinary mi I

Calculus, urethral.'

calf cholera, out ml in Pennsylvania 1011

diarrhea, serum treatment 1015

diphtheria, i 0. A M
feeds, analyses, Ky 1***1
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Page.

Ca 1 f foods, feeding value 894

meal, analyses, Mass 1178

N.J 276,1101

R.I 276

VI 170,1102

California University, bequest to 1204

notes 308,513

CaUineda tesludinaria, notes, Hawaii 783

Calorimeter, respiration 1098

U.S. D.A 165

for animals, Pa 275

Calotermes brouni, notes 1093

Calpodes ethlius, notes 378

U.S. D.A 782

Calves, feeding 277, 1003

experiments 795, 894, 1103

Can. . 171,172,178,904

Kans 170

Miss 278

immunization against tuberculo-

sis 503, 805

skim milk for, Idaho 387

Miss 277

U.S. D.A 716

sterilized milk for 1004
|

wintering on silage 277

Camelina sativa, notes, N. Dak 240

Camels, care and management 691

Camnula pellucida, notes, U. S, D. A 782 I

ranunculus, culture experiments,

Mich 36

Canadian provinces, new, U. S. D. A 637

Canals, loss from, by seepage, Wyo 299

Cancer in calves 908

fowls 908

Candies, analyses 576, 890, 998

Conn. State 1097

N. Dak 270

Cando area, N. Dak., soil survey,!'. S. D. A . . 740

Cane sirup, analyses, C. S. D. A 460

manufacture, Ala. College 907

U.S. D.A 458

sugar by-products, utilization 615

detection in maple products,Vt 219

Cankerworms, notes 159, 378, 784, 995, 1169

Canna leaf-roller, notes, U. S. T). A 782

roots, analyses, U. S. D. A 351

Canned goods, analyses 487, 576

N. Dak 270

Canning compound, composition, N. Dak. . . 270

factories in Oregon 463

Virginia 972

Cantaloupes. (See Muskmelons.)
Caoutchouc. (See Rubber.)
Capnodium sp., notes 376. 1084

Capomzing, methods 1012

Caradrina exigua, notes, Colo 53

Caragana arborescens, culture, Can 141

Caramel, chemical nature 4,39

lelan, chemical nature 439

ay, culture, Alaska 863

Carbohydrates

—

absorption in digestive tract 60
digestion and resorption 1002

id ynamic value 60
reserve, in evergreen trees 541

Page.

Carl.<m dioxid—

assimilation by plants 651

determination in air 830

excretion as affected by bicycling 61

by chickens and ducks 70

in relation to body weight 014

in soils - 444

production, experiments 793

solvent action on phosphates 1140

Carbon monoxid, determination in air 831

tot rachlorid, monograph 733

Carbureter, description 710

Carcoyar nut, analyses 788

Carduus crispus, notes 1153

Carex rryptocarpa, analysis, U. S. D. A 349

Carnation rust, investigations 878

parasite of, Conn. State 153

Carnations, breeding 867

experiments 770

culture in India 1159

grafting on Saponaria 666

handbook 666

sterilization of soil for, Mass. .

.

259

Carnegie Foundation, policy of 1027

Carnitin in meat extract 683

Carpenter bees, notes, U. S. D. A 162

Carpet beetles, notes 680, 1173

Me 994

Carpocapsa pomonella. (See Codling moth.)

Carrot fly, notes 783

soft rot, studies 983

Carrots

—

analyses. Can 169

N. Y. State 41

canning 890

culture, Alaska 863

experiments, Can 128, 854

destruction by rice birds, Tex 253

fertilizer experiments, Can 128

R.I 346

insects affecting 678

lime nitrogen for 538

varieties 352

Can 962

Mich 23

N. H 1155

Cars, cattle, disinfection with formaldehyde. 1016

Case bearer, notes 880

Casein as a butter adulterant 1109

affected by digestive ferments 682

rennet 400

chemical study 589

combination with lactic acid 1185

determination as affected by pre-

servatives 430

hydrolysis 683

in human milk 587

milk of different breeds 1182

investigations 1 108

lactates, studies 697, 1185

preparation and uses 400

product, new 698

salts, investigations 613

Cassava, analyses 788

U. S. D. A 351

culture experiments, Miss 236, 1056

hydrocyanic acid in 165
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Page.

Cassava industry in Reunion 1 1
4*.

»

rool s, analyses, 1 lawaii 1 177

varieties, U S. D. \ 351

Castilloa elastica, culture experiments, i B.

I). A 351

<'n si nil i In us, i M.irs 785,988

C. S. D. V 782

Castor beans, germination as affected by

temperature 653

proteids of

Conn. State hi

oil industry, U. S. D. A L31

pomace, analyses, Conn. State 846

Casuarina torulosa, notes 256

Cataipa tor railroad ties 1074

t pes, pruning, < >hio 1161

Catarrh, gastro-intestinal, in calves l L89

intestinal, in pigs 505

Catarrhal fever in sheep 913,914

Caterpillar, red-humped, notes. Me 994

Cat nip. cult lire. Alaska 863

Catocala spp., notes, Fla 179

Catogi mis rui us, notes 988

Cats, mites parasitic on 57

Catsup, analyses 576,685

Ark 575

X. Dak 270

Cattle-

alfalfa for, V. S. I). A
American, in northern Brazil, V . S.

I). A 715

anaerobic bacteria in intestines 402

blood examinations 1114

breeders' associations in Switzerland. .

.

694

breeding 385

111 384

in Russia. C. S. 1). A 715

cacti for. C. S. D. A 66

cars, disinfection with formaldehyde. .. 101G

-lipping 402, 499, 504

disease, Molteno, notes 85

Pictou, cause 401

diseases, notes 394

treatise 804

feed, analyses, Ind 1121

N. II 1179

feeding 385,894,896, L002

111 384,583,584

experiments 1003, 1103

Can 174

Va
syllabus of lecture on, U.S. D. A S19

grape pomace for 65

Highland, I". S. I). A 689,1104

immunization against blackleg 593

Texas fever 504

tuberculosis 84,

188,294, 403,503,80.-,, M)'.. '.'in. 1013,1114,1188

importation into the Transvaal, C S.

I». A 715

in Alaska. D. S. D. A
Australasia. O. 8. 1>. A 7b".

Australia 1112

Buenos Ayres, 0. S. D. A 7ir>

France, V.. S. P. A 716

industry in Brazil 689

U.S. D. A 7b",

I at tie Continued.

industry in Europe, U. 8, I ' \ .

'Unll

Limousin, work performed by.

.

mange, cunt rol

U.8.D./
1 1 «

» t • ...

Page.

687

17n

. 1003

401

7(1-'

1188

Mendelian character in 614

mites parasitic on ;>7

necrosis and suppuration in

nodular disease of int. tun

parasitic worms in

phosphorus poisoning

?< - Kinder! •

poisoning by beans 1012

Ho mi Tin nn ii nihi

Johnson grass

molds 7<IL'

paint, Conn, state 100

Ranun< a in-

sorghum, liiss

1191

prices in Ireland

score cards tor, U. S. 1>. A
spraying I . dipping

stable i . yards for, 111

... 1179

Btiflsickness 503

ticks, anatomy
conference on 311

eradication 295, 500, 1 17L'

La +i4

Tenn 189

rj. S. I>. A 1024

in Arkansas, Ark "I
Dutch Basl Ind;. -

notes 58,266,879,884, 1115, 1172

Okla 47m.:,u

spraying for

transmission of \fr:

fever by 189

Texas fever by.

Venezuelan, for Cuba, U.8.D. A
water content ..f tissues as affected by

food

wintering "

Cauliflower bacterial disease

black rol organism, vitality 157

mildew, notes

r<>;. notes

Cauliflowers, analyses, v v. 9tate 41

culture, Alaska

experiments, lie

Midi ... 8S

in greenhouses, \. '

.

under cheese cloth.

Can ...... mi
ten!

i:. l

•'*•'»

N.J.
,,r. 8et Bessian By.)

spp.. notes BE

Cedar apple fungi, studies, [owa
apples, notes

red, growth 869
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Page.

Cedar rust, notes 15"

treatment. Nebr 49

( lelery, composition 1177

culture, Alaska 863

experiments, .Mich 35

under tent shade, R.I 862

seed selection 666

Cellular structures, evolution, CJ. S. D. A .

.

542

Cellulose, determination in feeding stuffs . 436,528

digestibility 1174

molecular weight 1039

Cement for farm purposes 919

preparation and use 195

Cephaleuros virescens, notes 776

Cephalin, determination 938

effect in diet 792

in milk 1108

Cephalothecium roseum, notes 50

Ceratitis capitata, notes 266, 881, 1170

Cercospora citrullina, notes, W. Va 263

longipes, notes 776

melonis, notes 473

nicotians?, notes 567

sp., notes 877

these, notes 776

Cereal-

blights, notes 873

coffee, examination 487

diseases, notes 775

food by-products, analyses, Mass 1178

N. Y. State. 490

foods, U. S. D. A 1097

analyses 487, 488

digestibility, Me 482

notes, U. S. D. A 716

oil meals, analyses, Wis 891

rusts, notes 873, 1077

parasitism of 873

problems, N. Dak 1077

smuts, notes 776, 873

Cerealine feed, analyses, N.J 276

Cereals, breeding experiments 756

culture 1057

experiments 130

in Alaska, U. S. D. A 350

fertilizer experiments 654, 753

improvement, S. Dak 544

lime and magnesia for 1 140

lodging 445, 1056

testing 332

varieties, Kans 1056

(See also specific kinds.)

Cerebro-spinal meningitis, prevalence in

Germany 186

Chalk and lime, analyses 230

effect on barnyard manure 951

Chaos acarophila, notes, U. S. D. A 504

Chaparral belts of San Bernardino 45
Charcoal, analyses, Mass 229

wood, analyses, Mass 229
Charleston area, South Carolina, soil survey,
U.S. D. A 740

Charlock. (-See Mustard, wild.)

Cheese-

analyses 487,488
bacteria in 907, 1010

Camembert, manufacture; Conn. Storrs 79

Page.

Cheese—Continued.

Camembert, manufacture, U. S. D.A. 79,198

Canadian Cheddar, manufacture, Can .

.

179

cottage, digestibility, Minn 681

food value, U. S. D. A 1024

Edam, ripening 589

Emmenthal, composition 906

manufacture 400, 498, 1010

fancy types, manufacture 889

gassy fermentation 697

goat, manufacture in Norway 499

Grana, manufacture 802

Hartz, ripening 291, 803

Holland, analyses 1110

making, course for movable schools,

U.S. D.A 1199

experiments, Can 177, 903

with pepsin 400

methods of analysis 733

nutritive value 889

old, analysis 398

paraffining, Can 904

Parmesan, manufacture 183

production in Kansas, U. S. D. A 716

proteids, separation 432

Can 834
ripening-

experiments 400

Can 177

fungi in, U. S. D. A 1186

in Canada, U. S. D. A 716

material 80

micro-organisms in 183, 291

microscopical studies 400

notes 399

putrefactive bacteria in 1010

Roquefort, manufacture 1010

sour-milk, investigations 803

standards for grading 80

Swiss, gassy fermentation, U. S. D. A.. 716

Wis 498

vegetable, notes 59

Cheilosia alaskensis, notes, U. S. D. A 163

hoodianus, notes, U. S. D. A 163

Chelisoches morio, notes, Hawaii 783

Chemical laboratories, construction 613

reagents, testing 434

research in the United States 611

Society, American 611

Chemistry-
agricultural, problems in 611

progress in . . . 10, 337, 633, 834, 939

treatise 435, 1036

analytical methods, uniform 830

household 440

industrial, development in the South ... 611

organic, text-book 732

physiological 531

Chermes laricis, notes 475

Chernozem, fallow culture 753

fertilizing 342

Cherries

—

analyses, N. Y. State 41

blossoming period, Va 864

Vt 1071

cold storage for 369

culture in Alaska, U. S. D. A 349
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Cherries Continued.

culture in Argentina

fertilization and Bterility Ifl

fertilizer experiments, N. J 364

nitrate of soda for

preserve tion 768

ripening period, VI iu7i

varieties, VI 1071

winter injuries, \". v. State

winterkilling. Can Ill

( Iherry bacterial disease, notes 1165

brown rot, notes, Conn. State L53

diseases, notes, Ala. College 171

laurel disease, notes 569

BCale, notes I7s

tortrix, notes, Me 994

Chestnut flour, nutritive value 1176

weevils, notes, U. S. T>. A 162

Chestnuts, analyses 166

growth 869

reserve material in t rees 960

varieties 769

Mich 38

Chiek-pea spot disease, notes I L62

peas, culture experiments, Mich 354

Chickens

—

brooder house, U. S. D. A : 198

carl ion dioxid excretion 70

cotton-seed meal for 797

crate feeding 492

digestive tract 1189

feeding 70

experiments. Can 898

X. Y. State 797

growth and cost of rearing 797

immunization against fowl cholera. . . 298,299

mineral matter for, IT. S. D. A 1<)8

phosphates for 1 103

rate of growth 692

Sicilian breed, U. S. D. A 716

sleepy disease 811

(See also Poultry.)

Chicle industry in Mexico 257

Chicory, fertilizer experiments, K. I 346

Children, immunization against tuberculo-

sis 805

underfeeding 1174

Children's gardens. (See School gardens.)

Chilinit, fertilizing value 954

Chilocorus bivulncrus, notes, U. S. I>. A 265

Chimtirot rphala spp., notes 988

Chinch Img, false, notes, Miss 266

fungus, distribution, Ohio 512

notes 879,989

remedies. 111 877

Chinook, elTcct on climate of Idaho and

Montana 638

Chlorates, determination in sodium ni-

trate 7, 1037

Chlorid of lime, analyses 425

Chlorin, determination 641

distribution In natural waters 641

fumes, effect on plants

metabolism 1000

requirements by man 62

Chloroform, effect on dry seeds 641

Chlorophyll, assimilation, investigations ... 21

Chlorophyll, sensitiveness C5i

CTUoropa Utniopus, notes

i fcocho, canning
1 'hocoiate, anal; e

Com
methods of

Cbolesterin in milk

('holla, feeding value. Ariz

' hop . anal; sei

Chrysanthemum d .177

inthemums, anal;, .

culture 77n

\t
i

Chrysomphdlut dictyoapermi minor, note 54

Chry8omyxa himah
Chryaopa microphya, notes, Hawaii

ChrysopMyctia endobiotica, notes. , 777

Churn, new centrifugal 7^

Churns, tests

Can
Chutney, manufacture. Hawaii 1156

Cicada notes

cicada, periodical, broods in 1906, U.S. D \

Cicadas injurious to COt ton

notes. Ky 1171

Mont 177

Cider, analyses .-,:,,. 1070

examination

manufacture

second-pressing, detection

sweet, preservation, • >reg

Cigarette beetle, notes

Hawaii 785

remedies, r. 8. D. \. ,
7s.'

Cinchona tree, cult ure in .lava

Cinnamon, analyses

sugar in 1136,

Cltiilus spp. in Nevada. Xev 158

Citrate magnesia mixture. Wagner, tests.. 6

('it riC acid, ext raction from lemon waste. . . 401

in milk

citrus fruit decay, causes

diseasi 60

fruits, culture in Argentina

B.

D. \...

Hawaii. Hfl '

Porto Rico, '

D. A

hybrid, La 1070

new. U. S.D. A 142

Uto Oranges, Lemons,

Cladius pectinicornis, notes

Cladosporium fulvum, notes. \t m77

Ckuterosporiutn carpophilum, notes .so

Claviceps, Inoculation experiments 777

Clay, a (.sorption of water by 119

analyses, Ky n>4i

Climate

effect on composition of cotton seed .... 613

wheat. N'el.r. .

.

246

plant growth

sugar D. \

Of Argentina 11

Baltimore. Md 531

Canada 639
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Climate—Continued. Page.

of east central Washington 91

hot countries 939,999

Idaho 440. 638

Kimberley 639

Madison. Wis., U. S. D. A 941

Mauritius 639

Montana 223,638

Naples 1136

Reno, Nev 440

the Pacific Coast 941

Sahara 1043

Ts'aidam 639

relation to crops. U. S. D. A 15,942

forests 615

Climatological dictionary for the United

States 639

Climatology at National Irrigation Con-

gress 638

of Coast Desert of Peru 638

Haiti, U. S. D. A 1042

Hawaii,!*. S. D. A 637

J uvisy 440

Natal 639

treatise 735

tropical, outlines 939,999

(See also Meteorology.)

Clinopleura melanopleura, remedies. Cal 1089

Clisiocampa fragilis, notes 782

Clostridium pasteurianum, distribution 118

Clothes moths, notes 1173

Cloudiness, relation to barometric pressure. 338

Clouds, formation 1044

standing, in North Carolina, U. S.

D. A 735

studies 1044

Clover-
analyses. Mich 355

Wis 25

as a green manure. Can 128

crimson, as a cover crop, Can 140

culture experiments 352

Mich 354

notes 130, 547

S. C 132

root system, N. Dak 23

culture experiments 761

Mich 1147

N. Dak 355

S. Dak 1059

Wis 25

cutting at different dates 965

diseases, notes 567

Egyptian, notes, Miss 236

S.C 132

fertilizer experiments 130, 330, 952, 1057

Can 128

111 356,362

Mass 235

Ohio 1141

flower midge, notes, U. S. D. A '.

1089

germination as affected by temperature

.

653
hay, energy value 1001

U.S.D.A 579

feeding value, Pa.. 380

preparation for feeding, 111 385

inoculation experiments 950

Can 950

Clover—Continued. Page.

Japan, culture experiments, Mich 354

lime for, U. S. D. A 716

nitrogen for 538

meal, analyses, Mass 1178

red, culture experiments. Can 128

from various sources, Me 26

root system, N. Dak 23

seed from different sources, N. Dak. 236

root borer, notes, U. S. D. A 1090

loots, analyses, Mass 229

seed, adulteration, U. S. D. A 547, 1149

alsike, digestibility, Mass 275

chalcis, notes, U, S. D. A 1089

examination 45, 764

Vt 241

seeding experiments 964

with nurse crop 756

va ricties 543

water requirements 534

Colo 753

Club root, treatment 671

Clupein, cleavage, products 114

Cnicus spp., notes 1153

Coal ashes, analyses, R. 1 847

lignite, analysis, N. Dak 302

tar colors in foods 788

Cob ashes, analyses, Mass 1143

Coccidiosis, intestinal, in cattle 190, 1015

Cocdnella repanda, notes, Hawaii 783

Cockroaches, i-emedies 1094

Cocoa . analy ses 488. 576

curing 975

damaged, analyses, Mass 1143

methods of analysis ."3C

Cocoanut beetle, notes 268

bud disease, treatment 51

rot, notes 986

treatment 877

cake, analyses, N.J 276

feeding value 901

industry in the Philippine Islands 147

meal, analyses, Hawaii 1177

feeding value 687

spoiled, effect on goats and
sheep 1001

oil, detection in butter 9,

697,834,938,1134

palm bud rot, notes 158, 1084

Cocoanuts, analyses 1074

in the Philippine Islands 1071

Codling moth in Yakima Valley, Wash 267

notes 159, 988, 990, 995, 1169

Ariz 1091

Ark 971

Can 160

Mont 266

Ohio 267

Wash 266

remedies 267, 786

Cal 991

Idaho 1076

Ind 1066

Mass 265

N.J 378

U.S.D.A 991

studies, Colo 1169

Ccepophagus echinopus, notes 786
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Page

Coffea i tceUa, notes

maclaudi n. sp., description 168

Coffee

acti\ e principles. . .

.

anal , 3< -. ( onn. State L097

oaffern rree L098

candied, examination 59

culture In Cuba 880

Porto Rico, i
- S. D. A

diseases, notes 776

insects affecting

leaf blight, notes

fungus, description 157

miner, studies

spot, notes 880

methods of analysis 129

new. from Africa

stimulating properties 790

tannin content

wild, in French Guinea 468

Cold storage for butter, Can its

. Can 177

creameries 1185

food products 369

fruits 165,663,768,1126

nursery stock 467

plants 369

vegetables 165,663

treatise 920

wind of October 24, 1904 115

Coleus, edible species 867

Coli bacillus. {See Bacillus coli communis, i

Collards, culture experiments. Mich 35

Colleges. (See Agricultural colleges.)

Colletotrichum falcatum, notes 776

glceosporioidt s, notes 51

»

gossypii, notes 672

incarnatum, notes 1085

lagenarium, notes, w. Va... 263

lindemuthianum, notes 1162

lineola, notes 154

sp., notes 375, 567, 77.">

Colloidal substances in soils, is.. la t ion 110

Colocasia antiquorum esculenturif., analysis,

1 . s. D. A 351

Colocasia flour, analyses 788

Colorado College, notes 200, 1 123

Plains Substation, report 1201

Station, financial statement 1201

notes 200,308,606,925

report of director l_'ni

Coloring matter, detection in foods

effeel on digestion sss

in foods 427,437 788

Ky 380

U.B.I). A 7ss

Colors, repertoire

Colostrum, composition

human, cellular elements In. ... 180

secretion, studies

Columbine borer, notes 7s ;

Commclinn nuditiora. analyses, Hawaii. ... 1177

Commercial products, methods of analysis

Compass, variation, determination. I". S.

D. A
Composts, preparation 122

Concrete for farm purposes 919

Concrete mixing 1121

preparation and use, t
. S. D. \ . . 709

. ... 195

Condi] principles

anal] ses

effeel on art

met!

value in till

nation. . .

Condition powder :.si

Confectionery, highly colored, examination
( onifer dise

Conjunctivitis, contagious, in cattle 7ui

Conn. client

i Allege, not
state stat ion, financial statement

rrs station, notes

Consumers' fancies, U. s. |>. A

Cooking, changes during

contesl in
'

in the field

principles of

without fire

Cooks, army t raining school for

Cooperal ive Experiment '

Great Plains Area ..1125
< opper

as an algicide and d

I'.A i_>

bacti 1137

Center siai on report I B. D. A
determination in water

effects on man
fungicides, adherence

effeel on plants

salts, effect on leavi

in irrigal

sulphate, adulteration

analyst

and lime 1

qu t" larva-

etfeet on plants

ford

purif]

treating water supplies. . . 12,

Cord ijl iii> terminal 1177

Com, acclimatization Nebr. ..

.

analyses Pa

lual -talk- \

Dak .

and cob !",. d

meal

N.J... .. 1101

32, I inl

.. Ills

Vt 169,1102

Wis

rap

1066

billbugs, notes
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Page.

I «,rn I nan, analyses I 101

Mass 1178

N. J 276,1101

N. Y. State 490

R.I 847

breeding experiments 111 26

value of, Ohio 548

British market for, U. S. P. A 1122

canned, examination 890

contest in Georgia 1028

Indiana 623

Nebraska 520

culture 131, 856

Ohio 512

Okla 454,512

experiment station work, U. S.

P. A 356

experiments 352, 545, 855

Ala. Canebrake. . 1061

Ala. College 966

Ala. Tuskegee . . . 455

Kans 130

Mich 1147

Miss 236,1056

N. Pak 237

Nebr 657

Ohio 1150

for silage, Can 127

in Virginia 548

digestibility 1002

earworm notes 676

evolution of ear 757

exports, U. S. P. A 602

feeding value 892

fertilizer experiments 18, 330, 448

Ala. College ... 966

Ga 1060

111 356,362,534

Mass 234

Miss 235,1055

N.J 344

Ohio 1141

R.I 346

fodder, analyses, Can 169

digestibility, Can 893

Mass 279

germination as affected by tempera-

ture 653

tests Ind 857

Iowa 756

U. S. P. A 1060

growing area, extension, U. S. P. A.. 412

improvement, Conn. State 857

Ind 857

Mich 1060

insects affecting 266, 879, 990

111 677

judging 545

maggot, notes 879

U. S P. A 990

maturity, studies 966

meal, analyses 788

Conn. State 1100

Mass 1178

Me 63,1178

N.J 276,1101

R.I 276

Page.

Corn meal, analyses, Wis 891

detection in sausage 576

energy value 1001

U.S. P. A 579

feeding value, Pa 380

for calves 894

oil-cake meal, analyses 583

outline for study of 923

planting, Ind 857

popping 455

preparation for feeding, 111 385

preservation during transportation.

.

1170

root aphis, notes 619

111 677

louse, notes 879

system, N. Pak 23

worm, notes 52, 879

southern, notes, Miss 266

roots, absorptive capacity 652

rotation experiments, R. I 862

rust, notes 1077

score card for, N. Pak 241

Ohio 548

seed, adaptation, U. S. P. A 1024

handling, U. S. P. A 1024

notes, U. S. P. A 198

pedigreed, Ohio 548

selection 666

Ala. College 966

Iowa 756

Ky 1149

Md 658

Nebr 658

R.I 858

and care, U. S. P. A. . 548

testing, Ohio 512

seedlings as affected by hydrochloric

acid 966

shading 1126

silage, cost of production, Can 127

digestibility, Can 893

Oreg 65

effect on flavor of milk, 111 ...

.

71

feeding value, Va 895

smut, notes 948

Okla 512

propagation 1205

stover, feeding value, Nebr 688

Va 895,900

studies 306

value in milk production 183

variability, testing, 111 857

varieties 352

Ala. College 965

Can 853,962

Ga 1060

Idaho 1060

Ky 356,1149

Mich 23

Miss 235,1055,1056

N. J 353

N. Pak 237, 238

Nebr 657

Ohio 1150

U. S. P. A 198

Va 855

for silage, Can 854
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Page.

Corn, water requirements

Colo

"Corn-wheal ," analyses, N '

Corncobs, charred, feeding value LOS i

fertilizing and fuel value 1054

Cornell I Ihiversity, notes 215,

309,414,514,718, 1026, L124, L203

Cornstalk disease, notes, U. S. D. v 702,1115

Cornstalks, enzj msin,U.S.D.A 702,1115

Corticium chrysantht mi, description :<77

Cory ni a in i -I !i< rinckii, aotes 509

Corynoapora mazei n. g. and n.sp., notes... 49

Coryza, contagious, immunisation 1192, 1 193

treatment 402

Coshocton County, Ohio, soil survey, U. S.

1>. A Tin

I j ligniperda, notes 1092

Cotton

—

anthracnose, notes 472,672

black boll notes 472

boll weevil

—

control, U. S. D. A 161

ea t ing by birds, U. S. D. A 476

in Texas !"! 991

monograph, C.S.D.A 161

notes 572

present status. U.S. D. A 161

remedies 572, 991

symposium 619

bollworm, monograph, U.S. D. A 160

notes 879, 989

Can 160

Miss 266

N.J :;7s

remedies 52

caterpillar, notes 52, 572

remedies 572

contest in Georgia 1028

crop of Georgia, statistics 539

reports, U. S. D. A 456, 511, 924

culture, Okla 454,512

e \
I
>eriments 548, 754, 758, 963

Ala.Canebrake km; 1

'

Ga 1061

Miss 236,1056

in Argentina 131,758

Australia 967

East Africa 758

Egypt 1062

Guatemala, U.S.D. A 131

diseases, investigations, U. S. D. A 161

notes 672

exports, U.S.D. A 802

fertilizer experiments 28,758

Ala.Canebrake... 1061

Ala. College 1150

Ga 1061

235,1055

hull ashes, analyses, Conn. State 846

hybrid varieties 983

Insect, Mexican, notes. U.S.D. A 782

insects affecting 785,991

i 3.D.A 160,879

leaf spot, notes 472

mildew, notes 472

notes. La 1056

production, statistics 1197

Page.

( otton Continued
red spider, notes, i 3.D. A 782, 785

root rot, notes. ;

iii -
1

i. 172

\l 235

I la 4'.H)

cake, fee ling value 1003

for cow • 1005

Indian, feeding value.

composite : by climate. 812

compost, analj i

•

com]

distribution, U.8 D \

feed, analyses 182, 583, mil

M. . 1178

for cows, Okla 512

hulls, analyses 1101

ash anal] -•
' I . ... L143

fee ling value, Miss. L179

in the United Kingdom, D S. D. A. 711

meal, analyses -
. 1101

Can 189

Conn. State. .. . 848 1100

I-la

Ky
: 13,1178

lie 63,1178

N.II 1179

N.i 276, 1101

Nf.Y.State

Pa 278

R.I

VI 169,170,1102

Wis
comparison of gi

digestibility

Me
effect on health of animals.

Wash 280

lard

ah

feeding value, Miss 1179

1108

fertilizing value. Miss

foi cow a, Pa

- D i 1122

poultry

nitrification In sods. N

spoiled, effect "ii goats and

sheep 1001

oil content

tion in lard. U.8. I>. A 114

Halpben test. Wash
industry in the South <d:i

products for pigs, Ark 280

statistics 1197

I
s "'

statistics

upland, origin, U.S.D.A 131

varieties

Ala Cane!.rake 1060

ai.i. Tuakegee
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Page.

varieties, Ga 1 "' il

Miss 235,1055, 1056

es for 614

!. analyses, Mass 229, 114::!

compost, anal\ 229

weevil-resisting adaptations, U.S. D. A . 757

worm, notes 52

yield as affected by weather. U. S. D. A. 131

( iottonwood disease, notes. Mont 451

leaf beetle, notes, Ky L171

Couch grass, western, notes, Wyo 240

('( aimarin, determination 428

Cover crops for orchards, Can 140, 863

Me 973

Mich 37

Oreg 42

tobacco, Conn. State 138

U.S.D.A 716

notes, Can 141

Cow manure, analysis, Ky 1041

Cowpea hay, curing, C. S. P. A 98

feeding value, Tex 895

leaf spot, notes, Pel 47

seed, notes, U.S. P. A 198

weevil, remedies, U. S. D. A 782

Cowpeas, analyses, Hawaii 1177

Mich 355

as a forage crop, Miss 1056

composition as affected by root

tubercules, Mich 133

culture, Okla 454. 512

experiments 754

Mich 354

Miss 230.1055

fertilizer experiments, 111 356

varieties, Mich 354

Miss 235

S.C 132

Cow pox, notes 912

Cows, apple pomace for, Mass 286

bedding for, Md 395

U. S. P. A 716

Brown Swiss, records 694

cacti for, U. S. P. A 66

cleaning, effect on yield of milk 72

conformation 394

covered yards for
:
111 395

D. A 1024

digestion experiments 274

Mich 382

Oreg 65

distillery pulp for 492

dual purpose 804

fastenings for, 111 395

feeding, Can 1 79

Mich 1005

and care 394

experiments 395, 901, 902, 1005

Can 178,179

Kans 170

Mass 582

Miss 285

N.J 394,900

Pa 586

S.C 798

Va 900

Page.

Cows, feeding experiments,Vt 284, 1105, 1106

in Belgium 693

forage crops for. Pa 285, 901

Guernsey, tests, Conn. State 179

in Alaska, U. S. I). A 349

Jamaica 180

management 80

metabolism experiments, Mich 382

nutritive ratio for, Vt 1106

pasturing experiments, Miss 285

poisoning by Ranunculus scehralus.. 296

sorghum. Miss 296

protection from flies, Mo 1182

U.S.D.A 198

rations for. 70, 384

Okla 512

U.S. P. A 1122

records. (See Dairy herd records.)

silage for 804

U.S.D.A 98

soiling crops for, X. J 353, 394

Pa 285,901

Spotted Swiss, records 694

stable hygiene 73

stables for, 111 395

sterility in, cause and treatment 911

succulent rations for, Mich 382

sugar for 71

tests 400,1107

Wis 903

at St. Louis Exposition 902

tuberculous, virulence of mammary
gland . . 502

milk 502

Coyotes, economic relations, U.S.D.A 159

Crab apples, blossoming period, Va 864

hardy, Can 145

Cranberries, culture, U. S. P. A 412

freezing 888

preservation 865

Cranberry fungus diseases, notes, U. S. P. A . 51

insects, notes, N.J 378

marshes, irrigation and drainage,

U.S.D.A 705

Crane flies, notes 989

fly larvae, notes 677, 678

Cream-
adulterated, analysis 1183

aeration •. 77

analyses 576

care of, U. S. D. A 716

at the farm. Wis 497

- condensed, analyses, N. Dak 291

evaporated 1177

digestibility 999

handling 179

of tartar, analyses 577, 998

method of analysis, Pa 219

pasteurization 183, 100?

preservatives in, Okla 512

ripening 77, 399

separators, notes, Can 179

tests 400

Conn. Storrs 1185

N.J 394

types 182
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Cream Continued.

testing, Can 179

Conn. Storrs 1185

Creameries in Denmark 199

Creamery cold storage 1185

pal rons, paymenl Can 179

C. S. D. A.... 716

Wis

problems, Conn. Storrs 1185

reatin, exerel ion in men I ICO

Creatinln, excretion, studies 792

Credil Foncier, loans for agricultural enter-

prises 111*7

Cress, culture, Alaska

Cricket. Mormon, notes, C. S. I). A 265

western, notes, Colo 477

Crickets, notes

Crimson clover. (See Clover, en in sop..

Crop areas in Argentina, U. S D. \ 711

production in Kansas 1125

reports, N. J 365

U. S. D. A 98,511,711,924, 1122

in Bombay Presidency 812

publication 326

rotation, effect on soil fertility 1125

rotations. (See Rotation.)

Crops, analyses 10

andaclimates, relations, C. S. D. a... 942

composition as effected by soils. Can. 840

culture under glass, U. S. I). A 139

methods of curing 91

nit rogen requirements 1051

of Russia, U.S. D. A '.t24

shading, Ariz 1066

tropical and subtropical, culture L058

water requirements, U. S. D. A 408

yield in relation to—
climate. C S. P. A 15

water soluble plant food Ln soils,

U. S. I). A 14

Crown gall, investigations 47:;

uotes 518, 1169

Ga 1"'

Crude fiber. {Set Cellulose.)

petroleum. {Set Petroleum.)

Cryoseopy of milk 336,438,734, 1134

CryptO( at t us fagi, notes 163

Cryptorhynchua mangiferx, notes

Cucumber anthracnose, notes, w
. Va .. .

2(;:?

bacterial diseases, notes. Can. . .

.

r>4

1 tie, notes ">2

blight, notes, Mass 259

\\ . Va 263

damping off, notes, w. Va 263

disease, notes 4S

diseases, treatment, U.S. D

downy mildew, investigations.

Conn. Slate. 156

notes, W . Va.. 263

t re a t men t .

S.C 77s

leaf spot, notes, \V. Va
treatment 472

wilt, notes, Can 154

Cucumbers, analyses, N. Y. Stat 41

culture

Alaska

Page.

Cucumbers, culture experiments, Mich

fertilizer experimi

forcing experiments, X. Y. Cor-

nell.

77s

sterill

varieties, Nil.. 1 155

I 32

Cucurbit leaf spot

.

17

wilt, notes. Mich 171

Cucurbits, composition of fruit 1 176

Culex.

Cultivation, methods of.

Cultivators, descriptions

Culture inch

Curd in Emmentha impo-

sition 1100

Currant dis< •

I

Glceosporium d 50

mite. Hole-

Currants, anal; - N. Y. Stat 41

culture, i >kla

fertilization an I

fertilizer experiments, X. J

varieties, can

Pa

Custard apples, culture on Florida Keys... I'»71

Cutworms, not, g

160

Col,,

Hawaii 785

i .S. D. A
remedies, Can

Cyanamid, examination
method of analysis

Cyclone of Octolx r, 1905, 17. S.D. \

Cyclones and anticycloni

of Europeand North An

I). \ 1042

CyUt n< rohi uii . notes . .... 1171

Cystopua candidus, notes -

Dahlia borer, notes

Daily apparatus, inspection, Conn. State 1^1

BO

appliances, exhibit ..

association in low

.

i«

u

ciations m < Ontario

burns, construction. C. 8. D I

improvement, 111

buildings, not
iernation.il

contr

feed digestib Uty, M
1 1 7s

»]

herd records

...

i .
-

. i • \

VI
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Page.

Dairy herd records, compilation, U. S. D. A. 693

keeping, S. C 905

herds, improvement 183,804

in Illinois, farm tests 183

industry in New Hampshire, N. II 693

the South, U. S. D. A. ... 72

inspection in New Zealand 908

institute at Kleinhof-Tapiau 586

instructors and investigators, asso-

ciation of 1131,1132

officials, associations, and institu-

tions, T. S.D. A 698

produce law in Queensland 179

products-
analyses 488, 576

Ark 575

in the United Kingdom, U. S.

D. A 716

quality 804

standards for, U. S. D. A 183

show at Chicago , 520

utensils, care of, Kans 803

Dairying

—

book on 1182

cleanliness in 179

cooperative, in England 182

in Europe 804

Mexico, IT. S. D. A... .
.*. 716

Queensland, U. S. D. A 716

notes 394

N. C 394

opportunities in 80

profit in 804

relation to soil exhaustion, N. J 394

simple experiments 923

Daisy, Shasta, origin ' 250

Dam and lock, movable, in Mermentau
River, La 507

Belle Fourche 1120

on East Canyon Creek , 597

Dams, earth, construction 918

Dandelion stem rot, notes, Mass 259

Dandelions, analyses, N. Y. State 41

destruction, Idaho 1076

Darluca filum, notes, Conn. State 153

Darnel, seed fungus 777

Dasyscypha calyciformis, notes 1085

calycina, notes 475

Datana integerrima, notes, Fla 479

Dates, varieties 1071

De Soto Parish, La., soil survey, U. S. D. A. 740

Deflection to the right, U. S. D. A 735

Delaware College, notes 717

Station, notes 1123

Demodex phylloides, notes, U. S. D. A 89

Dendroctonus ponderosx, notes, U. S. D. A.

.

882

Denitriflcation, investigations 17,64S
Department of Agriculture. (See United
states Department of Agriculture.)

mria nervosa, notes 678
Dermatitis phlegmonous, treatment 1194
Desckampsia csespitosa, notes, Wyo 240

<cerus n. sp., description 988
Desmodium, analyses. Hawaii 1177
Deutzias, forcing with ether 563

omposition as affected by meteoro-
logical factors 532

Page.

Dew, ponds, neolithic 533

Dewberries, analyses, N. Y. State 41

culture, Okla 664

Dewberry diseases, notes, Okla 664

Dextrose, determination 613

Dhawra seed, germination 981

Diaprepes abbreviatus, notes 785

Diarrhea, infectious, in calves 296, 1015, 1115

Diaspis pentagona, notes 52. 680

Diatrsea saccharalis, notes 52, 785

Dibothriocephalus lotus, synonymy 37S

Diet, ash-free, studies 684

effect on composition of urine 1174

growth and nutrition 1000

in Cuba 684

health and disease, treatise 579

typhoid fever 578

treatise 1174

vegetarian, studies 792, 1098

treatise 888

Dietaries, discussions 998

Dietary for vagrants 1100

standards, establishment 60

studies in Paris 684

Dietetics, handbook 1097

in hospitals for the insane, U. S.

D. A 380

Digestion— •

as affected by alcohol 613

work 585

experiments, artificial 887

with animals 274

cows. Mich 382

Oreg 65

men 682,999,1097

Me 482

Minn 681

U. S. D. A 481

rabbits 1002

sheep 581, 893

Mass.... 274,279,283

Me 64

Pa 275

Wyo 1179

steers 230,893,1003

Can 892

gastric, mechanism of 485

Digestive ferments, experiments with 682

glands, activity as affected by
foods 168

process in Herbivora 1002

processes, studies 60

tract of chickens 1 189

Diphtheria antitoxin, transmission to off-

spring 186

Diplodia and Macrophoma, relationship ... 22

Diplodia cacaoicola, notes 376, 475

opuntise, notes" 984

sp. , notes 776

Diplosis pisi, notes 266

Dipping plants, notes 401

Diptera, genera 988

nematocerous, notes 784

noxious, notes 1016

of Minnesota 989

Minn 989

Dipterocarpus spp., oil of 1076
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Dipylidium caninum, synonymy 378

Dirt, determination in milk 181,587

Diseases of animals, i St e Animal disi

plants, •s, < riant dis<

Disinfectants, methods < f analysis

Dissipation, atmospheric, coefficient of,

l\ S. D. A 221

Distemper In dogs, studies 703

treatment 810, 1018

Distillers' grains

analyses 382

Me •>:;. 117s

N. II 1179

N. .1 276, 1 1" 1

Pa 276

H. I 27'.

Wis 891

dried, analyses L101

Conn. State 1100

Ky 1041

Mass 117s

N. Y. State 190

VI 169,170,1102

composition, Pa 275

digestibility. Pa 275

for cows, Pa 586

Distillery pulp fur rows 493

slop, analyses. Ky 1041

Dittomum hepaticum, notes 406

lanceolatum, notes 40i>

Ditches, excavating ma el line for 300

Dock false-worm, notes, XT. S. D. A 782

Dodder, destruction 764

notes, Ohio 512

Dodge County, Ga., soil survey, U. S. D. A. 740

Dog distemper, studies 703

treatment 810, L018

Dogs, cage for, in metabolism experiments.. 795

metabolism as affected by radium

bromid 795

experiments 490,

491,684,792,1000,1175

mites parasitic on 57

paralysis of lower jaw in 917

salivary secretion 1001

Dolichoft sp., poisoning of animals by 1012

Domestic science, association 520

courses in 327,604,723

in Great Britain 102

rural schools 196

instruction in 604

scholarship in 1028

teaching nutrition in ... . 165

Donacia n. sp., notes 988

Dourine, notes Bl, 407

parasites of B09

report on

t rypanosome of 191

Drain pipes, cement 11° -

Drainage-
convention in Iowa 707, 10

damages and benefits in 707

for the prevention of frost 118

importance in road construction 707

in Egypt 918

investigations. Mont 606

V. S. D. A 408,597,704

Pagi

.

Drainage Continued.

law ill [0Wfl 7n7

"i" earth roads 1120

meandered lakes 707

protection from frosl by

reclamation of land bj 1

relation of sedimentation t.. 1020

Bimple experiment - 711

studies. 92,1019

tile. V II

water, composit Ion

nitrogen content 1049

studies 91

Dredge, ditching 900

Dried blood

analyses, Conn 31 U

Pa

R.I.

VI 1041

availability of nitrogen in. N. .1 . . . .

fertilizing value. Mass

nitrification

in soil>. N. C ;

;

Drill.;, exhibit

Dmp disease, t reatmenl

Drosophila ampelophUa n. sp., description!

Drought in Ohio River basin 641

physiological, in relation t..

dening 21

relation to foresl tires

Drug plants, wild, in the United Bl

U. s. D. A 753

Dru^. analyses

examination

Dry forming invest I ih

tillage in. Colo

Dryinidse, notes, Hawaii 177

Duck egg yolk. Chinese, analysis

Motes 798

Ducks, animal food for. U. 8. D. A... 716

breeding

Bufl Orpington

carl .on dioxid excretion 70

feeding experiment-. V V. 8t

raisins. Utah
wood, raising

Duo mil us ceramicus, notes

Dust whirl, cold weather. U. B. D. \

Duty of water. Set w ater, duty.

Dynamometers, descriptions... 710

Dijmistrs tityrus, notes, Miss

Dysderau spp., notes 901

Dysentery, bloody, in cattle

Earth, temperature in Japan, 1 - D \

Earthquake of Apr. ». 1905 U. 8. D. A
liar. 21, \ 11

Earthquakes, not.-. 1 8. D. A
observations of. is 1 > \

of January and February,

\ 10

1. I '. S. D. \

Earthworms, chang 7 11

Earwigs, note-. Hawaii

East Africa Protectorate, pro-;

Echinacea, use In veterinary medicine M
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Page.

EcMnococcus granulosus, synonymy 378

puerperal. (Sec Milk fever.)

.
, .;i L905, U.S. D. A. 11.222,637

i on movement of atmosphere. 532

aics, home. (See Domestic science.)

rural. (See Rural economics.)

Edestin, cleavage 733

Education, agricultural. (See Agricultural

education, i

industrial, in rural schools 196

Egg cases, descriptions 1004

industry, statistics, U. S. D. A 177

laying competitions, U. S. I). A 716

noodles, judging 685

powders, composition 1097

trade in New Zealand 1004

yolk. Chinese duck, analysis 790

food value 59

globulin in 1176

Eggfruil , culture on Florida Keys 1071

Eggplant blight, notes, .Mich 471

disease, notes 775

leaf spot, notes. Del 47

Eggplants, analyses, X. Y. State 41

breeding experiments, N. J . . . 364, 86

1

crossing experiments, Me 35

culture experiments. Me 35

seed selection 666

Eggs, consumption in Great Britain, U. S.

DA 716

cooking test 59

digestibility 59

duck, notes 798

fertility, V. S. D. A 1122

guinea, early development 177

hatching experiment 284

in the United Kingdom. U. S. D. A .

.

716

incubation experiments, Utah 391

phosphorescence in 487

preservation, N. C 392

prices in Ireland 305

production in Kansas, U. S. D. A 716

winter 69

rotten, for food 685

spoiling 790

testing. X. (
' 393

for age, U. S. D. A 716

trematode parasite in 1018

turning during incubation 1005

Elbow joint in cattle, tuberculosis of 502

Electricity-

atmospheric, U. S. D. A 221.222,1042

after eruption of Mount
Pelee, U. S. D. A 636

conduction by trees. Mass 259

destruction of insects by 268

effect on plant growth 440

Mass 259

use in food analysis 530

irrigation 194

tuce culture 970

Electroculture experiments 963
Elm aphis, remedies. Idaho 1076

V. V. Cornell.. 680
lea f beel le, notes 268, 378

Ky 1171

X. ,T 378

Page
Elm lea ves, fertilizing value 1054

scale, notes, Conn. State 163

Elymus mollis, analysis, C. S. D. A 349

Emmer, culture experiments. Can 126, 851, 852

notes, Mich 23

Okla 512

root system. X. Dak 23

rust, notes, Can 126

varieties 352

Can 126,962

X. Dak 237,238

Empoasca mnli, notes, U. S. D. A 265

Encyrtidse, notes. Hawaii 783

Endive, analyses, X. Y. State 41

culture. Alaska 863

Energy, liberation 792

Engine, gasoline traction 815

steam traction 710

traction, for plowing 93

Engineering, rural, courses in 327

U. S. D. A . .

.

410

report on 325

teaching 816

Engineers, rural, need of 4

Engines, agricultural, exhibit 93

farm, notes 815

hydraulic, description 410

pumping, treatise 815

Enteritis, hemorrhagic, in cattle 190, 701

tubercular, in cattle 1013

Entomological Society of Ontario 782, 988

Washington 988

types, care of 620

Entomology, bibliography, U. S. D. A 1088

economic, in Hawaii 620

place in biology 619

exhibit at Portland Exposi-

tion, U. S. D. A 1096

teaching 160

treatise 1088

Entomoscelis adonidis, notes, Can 160

Entomosporium maculatum, notes 985

Enzym, cytolytic, studies 983

in tea leaf 254

proteolytic, in the spleen 486

Enzyms in cornstalks, U. S. D. A 702,1115

milk 801

proteolytic, in beans 850

plants 542

Ephemeridae, notes 784

Epicserus ravidus, notes 676

Epicometis hirta, notes 990

Epico tyl of beans and peas, regeneration. .

.

19

Epilachna borealis, notes, U. S. D. A 782

Epipyropidae, notes, Hawaii 477

Epitrix parvula, notes : 678

Eragrostis pilosa, analyses 1178

Erepsin, distribution 850

investigations 750

Ergot as an abortifacient 11 89

Ergots, inoculation experiments 777

Erioco ma cuspidata, notes, "Wyo 240

Eriopeltis festucx, notes, Can 160

Me 785

Eriophyes avellanse. notes 573

gossypii, notes 785

ribis, notes 680
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Erotia lunula notes, w yo, 240

Eruca sati\ a, culture experiments, Midi

Erysipbacese of \\ a ihington

in iirn minis, culture experimei

K r !ii h rinn umbrosa, ootes

Erythrocytes, relation to milk production . no?

Esopha mil

Espy, James P., biographical sketch, U. 8.

I>. A 1012

Estrum, efTed on composition of milk ...

.

180

Ether, eBec\ on drj Beeds :. n

forcing of plants by

rhubarb by, (J. S. D. A... 716

VI 250

Eucalyptus amygdalina, notes

Eucalyptus barks, analyses. 565

screens as Qre protection belts . 258

/-.'//(/( mis botrana, remedies 1170

Eutji niu jambosa, analyses 788

F.uh i-iin in in folsomi, tidies 988

Eulophidae, notes, Hawaii 783

I" uoii yiiius. Japanese, carbohydrates in .... 541

ringing 167

Euthrips nicotianx, notes, fJ. S. D. \ 1090

Evaporation from soils (45

D.A 15

observations, U. S. D. A 12

Evaporometer, Piche, U. S. I). A

Evergreens, culture

notes. K.ins I (7

" Everlasting" flower, origin 250

Exanthema, vesicular, in cases of dourine.

.

'-"."'>

Excavating machine for ditches 300

. m deformans, notes 15

i L66

\'l'u pli rinn] jirn ni. notes 673

Ezosporina l<>ri</.-. n. g., notes 51

Experim

on of the Greal Plains area 1125

farm at Nairobi 855

farms in Natal 115

station-

agricultural chemical, al Vienna 821

apprentices in Ireland 205

at lleeleaka 867

Heinhof-Tapiau 586

for tea culture in India 822

in South Australia

publications 1202

211

Record, abbreviations used in, I
. S.

D. A :«>7

changes in 5

siiLrar. in Peru

Swedish moor 10

work, aim

stations

appropriations for ..;;

demonstration work
duties and respoi

exhibit at live-stock exposition .

st. Louis

fruit, in Ontario. Can '

in Cape of <; i Hope 519

Europe 531

France 610

7 2«)9 -06 4

Experiment < ontinued

7!.*.

WOl I !
i. \ 112

Dun

farm

I

fruit farm. VVol

Exports, agricultural, i

of toresl produi 601

Extatosoma tiaratv

Fallowing, ban

75 I

sums •

notes i

! 7lu

Farcy. (Set Glai I

Farm build i

ultural ma
chim •

mechi ii t ion in....

pracl i 206

model, U. 8 D
plant . model ... ..mi
produi

D.A.

kson. ..-.

Farmei
lite Workers

ii">

IS. D. A. .. .

• ute«

in Ohio, Ohio
. S. I'. A .

t, U. S. D. \ 410

Farmers, land-ow nil ad

-id manure. N. < B

liberal on of em i

Fat, deti

centrifugal metho I

in butter

Infanl

milk... 9,77,114,2

11,1134

Conn. 81 Us.
-

.

methods
m

i

thod

production from protC d -. . . .



1258 EXPERIMENT STATION RECORD.

Pago.

Fat rancidity 685

saponification by ammonia 114

Fatigue, toxin and antitoxin of 486

Fat s, absorption in digestive tract 60

chemistry of l°40

cold test 429

iodin absorption, Pa '-20

isodynamic value 60

titer test 428

Fatty acids, drying 428

volatile, studies 697

Faucet for drawing milk "99

Feces, ash constituents 272

examination 4S7

mucin content 272

uric acid in 793

Feed cutter, notes 815

Feeding experiments at Rothamsted 543

methods. Vt 285,1106

(See also Cows, Pigs,

etc.)

principles of 277

standards 384

Feeding stuffs—

adulteration 64, 382

analyses 529, 793

Can 169

Hawaii 1177

Ky 1041

Pa 276

R. 1 276

interpretation for farmers 939

unification of terms for 332

condimental, U. S. D. A 716

analyses, Mass 581

Me 63

N.J 275

effect on milk secretion ... 70

use, 111 584

decomposition by micro-organisms. . 687, 1001

digestibility, Can 179

effect on milk .... 180, 286, 395, 396, 694, 902, 1106

U. S. D. A 198

Vt 1105

water content of tissues 387

in Jamaica 892

inspection

—

and analyses, Conn. State 169, 1100

Fla • 489

Mass 582,1178

Me 63,1178

N. H 1179

N. J 276,1101

N. Y. State 490

Vt 169,170,1102

Wis 64,891,892,1179

in Florida 490

France 830

Italy 1102

Maryland 583, 1101

North Carolina 382, 1101

law, Wis 64, 1179

in Great Britain 451

North Carolina 382
laws, uniform 323

lime content 894

Page.

Feeding stuffs—Continued.

methods of analysis 528

microscopic examination 1001

Vt 170

mixed, analyses 382, 583, 1101

Can 169

Conn. State 1100

Fla 490

Me 1178

N. J 276,1101

N. Y. State 490

Pa 276

R.I 276

Vt 170,1102

nonproteid nitrogen compounds in 1179

nutritive value, determination 528

phosphoric acid content 894

proprietary, analyses 583, 1101

Can 169

Conn. State 1100

Me 63,1178

N. Dak 276

N. J 276,1101

N. Y. State 490

Pa 276

R.I 276

Vt 170

relative values, Pa 380

standards for 426

succulent, investigations, Mich 382

utilization 491

value in Denmark 64

weight of , U. S. D. A 98

(See also specific kinds.)

Feeds. (See Feeding stuffs.)

Feldspar as a source of potash 842, 848

; Fence wire, corrosion, U. S. D. A 816

Fennel, effect on digestion 70

milk secretion 70

Fenugreek, culture experiments, Mich 354

effect on digestion 70

milk secretion 70

Ferment, fat-cleaving, in the stomach 683

Ferments, digestive, experiments with 682

(See also Enzyms.)

Fertilizer-

experiments—

cooperative, in Carinthia 753

Sweden 654, 845

methods of conducting 648

(See also special crops.)

factory sweepings, analyses, Conn.

State 816

industry in the South 1052

law, Cal 1051

La 347

Mich 539

Miss 347

W. Va 230

Wis 19, 1144

in Great Britain 451

Ohio 847, 1144

Porto Rico 205

laws in Georgia 539

uniform 323

legislation 434
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Fertilizer Continued.

mixtures, notes, U. S. i>. A

requirements ol soils. (See Soils.,

standards

Fertilizers

action as affected by rainfall 1140

analyses 10,230, 151,847, L051

198

i.; i

Pa.

VI.

-.-I

unifical ion oJ terms for

effect on endosperm ol wheal and bar

ley

react ion of soils |.:<

reteni ion of bases by soils tots

1 io! ne mixed, analyses. Conn. State.
, ,

s| (l

mixing, O. 8. D. A 98

in Bavaria 1140

Japan 1144

Wesl Australia 1144

inspection

—

and analyses. Ark 229

Cal 1051

Conn. State 846

Ind 19

Ky 346,1143

La 317

Mass 229,1143

Me 19,710, 1051

Mich 539

Miss 347,651

Mo 1144

X. H 955

N.J 347,450,846

N. Y. State 19,847

R. 1 451,746

S. C 122,451,746

Vt 230,1051

\V. Va 230, L051

Wis 19,1144

in France 830

Georgia 539

Maryland 19, 955

North Carolina 451,847

Ohio 847,1144

methods of analysis 528,830,1133

application 845

mixed, analyses 230

Pa.

Vt.

availability of phosphoric acid

1053

nitrification

nitrogenous. (See Nitrogenous fertili

zers.

)

phosphatic. (See Phosphates.)

pot experiments

potash. (See Potash.)

residual effect 8 15, 1057

Ga 1060

review of literature 1051

sampling 115

sources, nature, and use

treatise

use

Fla

Mo. Fruit

N.H

Fertilizers Continued. Page,

use, Ohio Tin

N't

recent Invesl igal Ions 150

rough, noi, .'. 240
/•'/ tuca scabrt Ua 240

Fiber, crude. - Set Cellu

plants, culture In India L063

varietL i 3. D. A 351

table, spinning and twisting

Fibrin, decomposition producl - 186

in milk. Md
Fiats i Uutica, tapping <:<<

Field crops, cooperative experiments, Ohio
in the Transvaal

rool Dak -•:

experimentation, lecture on, c. g

l». A •

experiments, diminishing errors in

Fig disease, ne* . notes :*\

Figs, culture in Argentina

varieties, La

Filaria embryos in borses and cattle

production ol toxins by c.d7

Filaria spiropti ra in itomacb ol borses. . . . 1017

Filberts, cult ur.'

Filter, asbestos, description 738

ease, treatment

Fir disease in Adlisherg 1088

glassy, cause 377

Pissodes, notes

reserve material in

silver, as affected by origin ol seed

witches' broom disease 1 107

Fire blight, ootes

Can ir»4

• .iniied. examination

dried, anal;.
'' 1178

nitrification in soils. N. C 344

fertilizers, analyses, Mast 229

discussion 19

ground, analyses, • onn. State. ...

1143

in weight on drying

manures, analyses

oils, discussion 19

showi D \

Fistulous withers, treatmenl 292

Flavoring extracts, analyst -

\ Dak ...

methods of analysis. . . 428

Flax, culture experiments, Can
N Dak 240

germlnati<

ture f>53

bypocotyl, bast cells in 542

Improvement, S. Dak 544

23

1051 prices In Ireland 305

746 ration ol bypocotyl 19

B47 retting, bacteria In

ro.,t system, V I>ak 23

846 Russian, studies 659

955 tics 659

230

1041



1260 EXPERIMENT STATION RECORD.

Page.

Flax, varieties, Can 12"

N. Dak 237,238,243

S. Dak 544

wilt, resistance to, N. Dak 243

Flaxseed for lambs 585

hulls, analyses. Pa 276

inthe United Kingdom, U.S.D. A. 711

meal, a nal yses 583, 1101

Conn. State 846

origin of gum in 958

Flea beetles, notes 52

Fleas, notes 1173

Flicker, economic relations 51

Flies, blood-sucking 57

infestation of sheep 914

notes 784

protection of cows from, Mo 1182

U. S. D. A.. 198
;

Floats. (See Phosphate rock, finely ground.)

Floods, destructive, in the United States... 641

Floors, stable, construction, 111 395

Flora of the Bitter Root Mountains 470

Florida Station, financial statement 1201

notes 99, 200, 413, 925

report of director 1201

University, notes 99, 413

Flour, acid formation in 789

adulteration 481

analyses 382, 482, 4^7. 576

Can 379,860

Me 63

N.J 276,1101

baking tests 577, 996

Can 860

beetles, notes 1173

composition 577

desiccation 437

digestibility, U. S. D. A 481

investigations, Can 163

judging fineness 996

methods of analysis 437

nutritive value 577

physical tests 429

proteids in, Conn. State 114

red dog, analyses, Pa 276

Wis 891

testing 332, 787

for commercial purposes. . . 113, 789

Flower buds, formation 38

bulbs, home-grown 369

planting chart 667

Flowering plants, culture, Can 139

Flowers, attraction for bees 58, 1096

blossoming period at Ames, Iowa. 41

cauliflorous 20

culture 970

Can 862

experiments 1068

Mich 36

on sewage fields 37

insects affecting 988

opening and closing 453

planting 1069

tables for 43,970
Flue dirt, analyses, Pa 230
Flukeworms in sheep 406

production of toxins by 917

Page.

Fluorids, detection in foods 430

Fly, white, notes, Mass 265

remedies, X. Y. Cornell 463

Vt 267

Flying fox, notes 1088

Fodder plants, analyses 1178

Fodders, analyses, Can ; 169

Food adulteration, detection 427

consumption in southern Italy 165

control in France 830

manual 570

cost for laborers 59

digestibility as affected by condi-

ments 70

effect on renal excretion of nitrogen .

.

168

respiratory exchange 486

salivary secretion 1001

handbook 1097

inspection—

in Arkansas, Ark 575

Conneticut, Conn. State 1097

Illinois 575

Indiana 1177

Kentucky, Ky 380

Maine, Me 270, 685

Michigan 487

Minnesota 576

Montana 788

Nebraska 576

New I Iampshire 487, 685, 890

North Carolina 487, 890

North Dakota, X. Dak 270

Ohio 576

national 1034

inspector's handbook 576

journal, new 623

laboratories in France 576

law, national 891, 1034

laws in France 685

Germany 1177

Indiana 1177

Saxony 270

Legislation, U. S. D. A 891

in 1904 787

report on 324

nutritive value, indicating 1174

plants, Martinique, analyses 788

preservatives. (See Preservatives.)

production, relation to population ... 787

products, arsenic in 59

canned, analyses 487, 576

N. Dak... 270

cold storage for 369

coloring matters in 437

imported, inspection, U. S.

D. A 164

in Jamaica 1156

legislation concerning 59, 1096

phosphorescence in 487

prices 579

standards for 433

U.S.D. A... 1096

temperature, effect on stomach 792

treatise '. 1174

values, discussion '. 484

Foods, analyses, unification of terms for. .

.

332

chemical changes in 1 097
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Foods, coloring matter in '.

K y

I. S. D. \

Cuban, notes

decomposition by micro-organism

L001

digestibility as affected bj cooking. 187

i on activity of digestive glands. L68

infant, analyses

labels, Ky..
literature in 1904 787

methods of analysis 426,530,832, 1038

microscopic examination 938, 1001, 1096

preservation

prices

purin bodies in 183

treatise - 998

water in. determinal Lou ...... 7

\\ es1 Indian, analyses

FOOt-and-mOUth disease

control 199

disinfect ion of animals ill 86

immunization L19*l

notes 80,1188

preva'ence in Austria 1012

France 1011

Germany 186,804

virus as affected by cold

Foot -rot in sheep, treatment 594

prevalence in Ohio 1189

Forage—
crops, composition 547

culture 856,963

Fla 132

experiments 754,963

Can 128,854

(oi,, in:

Miss 236,239

131

for cows, Pa 285,901

in the Philippine Islands 370

Transvaal 655

Leguminous, notes. Mich 23

notes 130

potash fertilizers for 954

seeding in dry farming, Colo 752

tests. Mich 1147

varieties 352

,s<> <ii n special crops.
|

plants, analyses, Ky loll

Wyo 240,1202

native, in Alaska. U. 8. D. A .. 349

notes, Ariz 10">(J

v. s. i). a -2r,

poisoning, notes 1188

Forest—

belts, notes. Can 147

botany, handbook 2"x>

conditions in Bosnia 871

Eerzegovina

Vermont, vt net

fires, attitude of Lumbermen toward.

r. S. I). A 151

in California Sierras W9

New York, control

protection from

relation to dTOUghl

results hi Pikes Peak Resei

Pago.

in •

land-, taxation 979

law in Connecticut i7o

Laws, Federal and Btate, CJ. 8. D. A 153

legislation in Indiana lis

the Northwesl 153

maps, directions for making, 1 . 8. D.A. B70

nurseries, maintenance -'570

plat 745

planting, Vt 107 1

'.ad;.

Oklahoma, U.S. D.A 771

on sand lulls in Nel.'

1 - D. \ li.v.i

i oh. t ion to farm management,
U.S. D.A 117. 565

produ

exports and import-. U. 8. D. A
trade Btal Lsl Lcs, U. 8. D. A 801

protection, history

Reserve, Appalachian 621

Gila River l is

White Mountain . .

reset I, U.'S. D. A. 153

in California

Hawaii L160

Id lie. r. 8. D.A s;i

school. Yale 711

Service, organization, U. 8. D. A (,77

work

soil, leaf cover ,.. . 17

tract in North Carolina, C. S. I>. A..

.

treatment as affected by w 1 pri

in

work, notes. Can
Forestry

Association, American

Bureau in the Philippine Islands

College, ideal 711

in India 1206

course at University of Cambridge. . .

.

exhibit at St. bonis ^71

experiments. X. II II

in Andamana
V.ssam 148

Austria, history

Ba\ aria . . I7u

un 871

Bombay President 170

British India

Burma 170

Connecticut 469

Indiana.... 11^

Iowa... .
H

Ireland 771

Kiao rhotl

Madia- President
5

1 18, 1074

and 871

871

-..nth Wal.- L163

New York -:'.

Ohio, nhio ll.Vi

Orange River Colony 107:5

v DO



1262 EXPERIMENT STATION RECORD.

Page.

Forestry—Continued

.

in the Philippine Islands 370

Transvaal 669

United Provinces 771

instruction at Armstrong College 1127

methods in 471

primer, U. S. D. A 43

problems in the United States 1073

relation to postal laws 621

school in California 311

Colorado 722

South Africa 823

statics, handbook 1073

study of, in Europe 256

teaching and research work in 32.".

terms 373

U. S. D. A 373

treatise 868

Forests—

as affected by origin of seed 667

effect on flow of streams 371

soil moisture 745

underground water 943

water level 979

fertilizers for 669,868

in Alabama, working plan, U. S. D. A.

.

Connecticut

Liberia

New South Wales

northern India, injury by frosts

South Carolina, working plan, U. S.

DA
western Kansas and Nebraska, U. S.

D.A
irrigation experiments 563, 564

of the Bitter Root Mountains 470

pine, cultivating and fertilizing 773

preservation, and national prosperity,

U.S. D.A 255

relation to rainfall 1044

U. S. D.A 1044

soil and climate 615

taxation 1160

Formaldehyde-
analyses 425, 938

N. Dak 219

as a butter preservative, Can 17S

milk preservative 75, 182, 290, 696, 1006

Del 588

detection 530

in foods 430

milk 335

determination 7, 335

disinfection with

effect on barnyard manure
germination of wheat, Idaho
milk

proteids

intra\ enous injections

presence in atmosphere of towns
solutions, evaporation from, N. Dak.

Formalin. (See Formaldehyde.)
Forsythia sclerotium disease
Fort Amity agricultural colony 816

Pvomic agricultural colony 816
Foul brood of bees 787, 885, 1095, 1173
Fowl cholera, immunization 89,298,299

|

977

469

256

256

S72

m

5,834

5,734

591

951

982

1006

11

260

1167

Page.

Fowl cholera, notes 81, 703

prevalence in Germany .... 186, 804

serum treatment 88, 89, 811

plague in geese 596

notes 89, 192

prevalence in Germany 186, 804

relation to rabies 1018

ticks, notes 1172

Foxtail, green, vitality of seeds, N. Dak . . . 240

French weed, notes, N. Dak 240

Freshets in New York, U. S D.A 222

Frit fly, notes 676

Frogs, food 784

Frost blisters, notes 776

composition as affected by meteoro-

logical factors 532

crystals, notes. U. S. I) . A 222

effect on trees 1074

injuries of leaves 21

prevention by drainage 118, 836

nitrate of soda 122

protection from 11

U. S. D. A 735,1044

Fruit exhibit in South Australia 768

experiment stations in Ontario.

Canada 661, 972

fly, natural enemies 1170

notes 786, 1088

industry in America 558

Australia 975

Barbados 662

Germany 864

Great Britain 465

juices, fermentation 908

preservation, Oreg 971

market in Great Britain, U. S. D. A. . 511

packing 663

products, analyses 576

pulp, preparation 368, 768

scale, notes 1169

surveys, significance of 61S

tree bark-beetle, notes 478, 990

Mont 266

canker, notes 50, 873

gummosis, notes 50, 873

Fruits

—

acidity as affected by cooking with

sugar 866

analyses, N. Y. State 41

blossoming period at Ames, Iowa 41

boric acid in 864

budding experiments 43

bush, culture experiments, R.I 861

canned, analyses 488,685

canning 768, 972

Oreg 971

and evaporating in Oregon 463

experiments, La 366

use of lye in 769

cauliflorous 20

Chinese, notes 368

classification 39

cold storage 165, 663, 768, 1126

cooking 970

culture, Can 139

U S. D. A 139

experiments 1155
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Fruits Continued.

culture, experiments, La

Miss

R. I

in Argentina

Cej Ion

Great Britain "

Oregon 163

relation to meteorology 661

the Philippine islands. 370

progress in 37

development 38

exports 558

fertilization ai 'I sterility

fertilizer requirements, l . s. I>. A Tic

food value 998

grafting experiments 13

harvesting and marketing 768

in Jamaica i L56

injury by birds in California, 1 . 3. I >. A

.

159

insects affecting 266

irrigation, U. S. I>. A 705

keeping qualities 662

marketing; Miss 1066

experiments, La 365

in Argentina 662

new creations, I". S. I). A 142

orchard, analyses 864

blossoming period, Va 864

bridge grafting girdled trees, VI 250

culture 142

experiments, Can 862

girdling of trees by mice, N't ... 250

mulching, N. Dak 249

nitrate of soda for 253

pruning, Colo 864

varieties 864

U.S. I). A 351

for Ontario 972

in Thurgau 41

plant food used by, N. Y. State 39

preparation for exhibits 198

preservation 865

as affected by light 1156

in lacquered tin cans 1097

productiveness 1 156

pruning 976

Stringfellow method 662

salicylic acid in B64

shipping experiment, Can 145

from Australia to London (.i7ti

fci refrigerator ears 1071

small, analyses 864

culture 1 42

experiments 368

Can

in Alaska, U.S. D.A 349

fertilizer experiments, N. J 363

irrigation experiments, N.J 383

notes, Can 1 4 1

preservation 4(»s

varieties 864

for Ontario 972

spraying experiment s, M ch ;, 7

sterilized 578

tropical, analyses s, 'l

culture on Florida Keys 1071

varieties 970

Fruits Continued.

varieties, Mich 37

wild, identification

winter injuries, n. i >ak

x.v State

U.S. D.A 1122

winterkill \ 412

Fumigation appliances, Inspection

bouses, construct on ••77

of i.ii Idings 784

dwi Uing bouses 1094

orchards .. 784

with hydra

Fungeroid, analysis ... 163

Fungi us related to weather, \. '

decomposil Ion of fats by
eeonom c hab ts ... 46

efl( cl on mosqu to larvae 57

fleshy and woodj . In Connecticut

forest, in Ind e 1066

in cheese ripening, U.S. D.A 1186

paras t c, notes, < an 154

paras t ism of

pathogenic, monograph 291

Fungicides

—

adherence, investigations s7'<

combined, use

W.Va 1091

copper, adherence

application 781

liquid and dust, relative merits. 111 1093

methods of analysis

preparation and use

Ala. College 471

Ind 1078

[owa 1160

N.C 888

N.i 1094

U.8.D.A 987

Vt

soda, crystal] /at ion of 570

sulphur-, preparat ion

studies 879

[Set a form*.)

Fungus culture, fungicidal action 22

galls, Btudies ,

Furonculine, antiseptic properties

Fusarium erubescent n.sp., description. .

OXyspOTUm, note-. 1163

I'titn fact* iu n. -i
1 .. notes 50

r<><< u nt m bread

sp., notes, w . \ i

spp., color product on 1
1 -**>

Fusel oil, d< term nal on '<

FuHcladium dendrUicum. (8ee Apple

, futum, description 158

ptrinum, notes

treatment. Mich 88

Furtsporivm Umonii, notes

Oa nesville area, Florida, soil Burvej .
I . B.

D. \ <*>

Qalactan, digestibility, Mass 274

Qalalith, manufacture 698

U.S. D.A nt

nitriflcation 948

Qalerucetta npmphau B.D.A 782

Call gnat-, DOteS 882
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Page.

Gall louse, vagabond, notes, Ky 1171

pineapple, of spruce, development . 54

Galls, fungus, studies 375

insect, of Indiana 572

Galziekte, notes 81

Game laws for 1905, U* S. D. A 570

protection, benefits to farmers, U. S.

D.A 159

Gangrene suppurative, bacteria in 500

Garbage ashes, analyses, Conn. State 846

Pa 230

land disposal 194

Garden City area, Kansas, soil survey, U. S.

D.A 740

furniture, handbook 666

Gardening, elementary guide 1023

Gardens, planting plan 1069

school. (See School gardens.)

vegetable 141, 463

111 969

window 923

winter, book on 976

Garget. (See Mammitis.)

Garraulus glandarius, notes 1168

Gas engine, description 710

liquor, fertilizing value 1142

producer, origin and use 1021

Gases, escape from atmosphere, U. S. D. A .

.

10

injuries by, U. S. D. A 198

Gasoline blast lamp for destroying insects.

Ill 677

Gastric juice as affected 1 >y tea 1000

Gastritis, verminous, in cattle, S. C 913

Gastro-enteritis, parasitic, in cattle 807

Gastrolobium calycinum, poisonous proper-

ties 1118, 1191

Gastrophilus equi, notes 1095

Gelatin, hydrolysis 683

metabolism '. 1000

Generic types, determination, U. S. D. A 1168 I

Gentian, fringed, culture 771

Geographic Congress, International 638

Geographical position, determination, U. S.

D.A 636, 737, 1042

Geography, relation to nature study 922

teaching in elementary school . 307

Geological survey of Ireland 643

(See United States Geo-

logical Survey.)

Geology, economic, of the United States 947

of east-central Washington. . . 91

Oklahoma 836

the Jornada del Muerto, New
Mexico 443

Wayne County, N.Y. Cornell.. 119

Geophilus bipunticeps, notes, Ky 1171

Geophysical researches in Japan, U. S. D. A. 637

Georgia College, notes 99, 1203

Station, financial statement 819

notes 99,1123

report of director 819

Geraniums, shading 1126

Germ oil meal, analyses, X.J 276, 1101

X. Y. State 490

Germaline, analyses, X.J 276

Gid, parasite of 1016

Gilbert, Sir Joseph Henry, biographical

sketch 542

Gineps, canning 768

Ginger, analyses, Pa 271

tincture, analyses 998

Ginseng, fungus diseases, notes, Mo 1164

in China 665

notes 37

Glanders, agglutinins and precipitins in 808

article on, U. S. D. A 505

control 297,407,590, 1188

in Canada 401

Pennsylvania 1011

diagnosis 297, 505, 703, 809

diseases resembling 505

in eyes of horses 595

infection 191

through the alimentary

tract 594,1016

notes 499, 592, 1188

Ark 594

S. Dak 596

pathology 297, 1114

prevalence in Austria 1012

France 1011

Germany 186,804

Massachusetts 1011

Minnesota '... 698

Ohio 804,1189

Rhode Island 505

transmission 407

treatment with mallein 297

Globulin, solubility in salt solutions, Conn.

State : 114

studies 733, 1175, 1176

Glceosporium beyrodtii n. sp., description. . . 1086

caulivorum, notes 567

ribis, notes 1166

sp., notes 264

Glossina morsitans, notes 804

spp., distribution 1095

Glue refuse, analyses, Mass 1143

Glutamin, nutritive value 1 179

Glutaminic acid in proteids 832

Gluten bread, analyses 482

crude, investigations 1039

determination 1176

feed, analyses 382, 583, 1101

Can 169

Conn. State 1100

Mass 1178

Me 63,1178

N.H 1179

X.J 276,1101

X. Y. State 490

Pa 276

R.I 276

Vt 169,170,1102

Wis 891

meal, analyses 382, 583

Conn. State 1100

Mass 1178

Me 63, 1178

X.H 1179

X.J 276

X. Y. State 490
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Gluten meal, analyses, Pa

R. I 276

\ i
. . 169, L70, 1102

feeding value, Va

Glyct ria Uuitans, analysis

Glycocoll in differenl proteids

Glycogen, determination

molecular weight n »:;*. •

Gnats, gall, ootes

Goal diseases, treatise 804

moth, ootes 1092

Goat's rue, culture experiments, Mich ,

.

Goats, Angora, in Alaska, U. S. D. A 349

South Africa, i
. -. i>. \

industry. CJ. S. D. A
raising

feeding spoiled meal t<> 1001

in Abyssinia. U. S. D. A TIC,

Maltese, notes 795

milk of. information concerning,

U. S. D. A 77

mites parasitic on 57

raisin-: L002

'
. 3. D. A 716

transmission of Malta fever by.

.

Goodell, 11. II.. memorial address 323

sherries-

acidity as affected by cooking with

sugar 866

analyses, X. Y. State 11

changes during after-ripening

culture Okla 664

fertilization and sterility 39

fertilizer experiments, X. I 364

preservation 768,865

varieties. Pa '-'"'I

Gooseberry diseases, key for. Can 154

notes, < >kla 664

mildew in Europe 50

notes 108

Gophers, destruction 570

pocket notes, Nev 159

Goutte de Lait. (Set Milk depot.)

Graduate Schoo1 of Agriculture.. 309,324,608,1129

Grafting, effect '>n grapes and wine 976

natural 371

Grain aphis, notes

Can L60

crops, seeding in dry farming. Colo. 752

exports, U. S. D. A 711

fumigation with hydrocyanic-acid

gas 620

germination as affected by treatment

tor smut

inspection 1034

judging contesl - in common schools . 715

mixtures, yields, Can
production in 1905

rations for cows 902

Vt

pigs, Conn. Storrs—
notes, V. S. P. A

ripening

rusts, notes. Can >•".".

Mich

yellow, invest iga t ions 156

GranuL I

bacillus <

Oranulobat U

Crape C

antl :

berry mot!

blossom bu I

brunissure, treal m< i I

California

coulure, tr<

court t i • .ii.". treal mi i I

curculio, notes, W. \ :i

,

diseases in I intai

key for. ( .

new. in II .

notes

treatment

downy mildew, : i

erinoe

treatmei I

gummosis, treat mi I

husks, li aching. .

.

juice, unfermente

Leaf hopper, remi

leaves, fertilizing

Lincepina, i

mildew, t n

mite, notes

powdery mildew

products, pi 148

reel i

;

ieafdis

rip< r

I

rot. t reatn

shm
whit. ;

artificial ri]
1|s7
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Page.

Grapes, breeding 43

bud variation 250

composition as affected by grafting. 976

stocks . . 368

culture 43

Term 665

experiments 866

in Argentina 662

Ohio 267

Oregon 463

tropical countries 146

dying of vines in Tunis 985

electrifying 468

fertilizer experiments 769, 770

food value 43

graft hybrids 1070

grafted, layering 665

grafting 562

improvement by 769

hothouse, packing 665

hybrid 562

improvement in quality 618

inspection in Michigan 883

longevity in Texas 1158

micro-lepidoptera affecting 1170

phosphates for 43

physiology of young shoots 347

preservation 768

propagation of resistant stocks 866

pruning 866

resistance to phylloxera, Cal 474

stock as affected by scion 662

uses, U. S. D. A 146

varieties 864, 866

Can 661

winter injuries, N. Y. State 558

Grapevine root worm, notes, U. S. D. A . .

.

265

Grapevines for ornamental purposes, U.S.
D. A 146

Grapholitha pisana, notes 266

Grass, fertilizer experiments 239, 1143

lands, experiments 543

fertilizer experiments 1057

of South Alaska coast, U. S.

D. A 349,546

potash fertilizers for 954

top-dressing, U. S. D. A 412

peas, culture experiments, Can 851

varieties 352

rusts, notes 873

• scale, cottony, Me 785

seed, examination 45

Vt 241

prices in Ireland 305

viability, Ariz 1059

tree leaves, analyses 1178

Grasses, analyses, Hawaii 1177

Ky 1041

culture, Kans 130

Clark method, Me 1058

experiments, Can 128, 854

Colo 1147

in Alaska, U. S. D. A . . . . 349, 350

fertilizer experiments . 238, 239, 352, 547, 654

Mass 235

in Argentina 546

Page.

Grasses, native, in Alaska, U. S. D. A 349

notes, Mich 23

of the United States 655

seeding experiments 964

soil binding, notes, Iowa 233

varieties 352

water requirements 814

(See also specific kinds.)

Grasshoppers. (See Locusts.)

Gravel, classification 16

Grazing crops for sheep 383

lands of South Alaska coast, U. S.

D. A 349, 546

on the public lands, U. S. D. A 817

Greeley area, Colorado, soil survey, U. S.

D. A 740

Green manuring experiments 543

notes 847

Greeneville area, Tennessee-North Carolina,

soil survey, U. S. D. A 740

Greenhouse crops, fertilizer experiments,

R.I 464

diseases, treatment 672

Greenhouses, management, Me 35

Ground squirrels, destruction 570

in Nevada, Nev 158

Grouse in the United States, U. S. D. A. . .

.

676

Grubs, white, notes 989

remedies 573

Gruels, standardized 579

Gryllidse, notes 882

Guango, notes, U. S. D. A 637

Guano, analyses, R. I ' 847

bat, analyses 1055

Peruvian, analyses, Mass 1143

Pa 230

Vt 221

South American, analyses, Conn.

State 846

Guanos, analyses 230

Guatemalan kelep, U. S. D. A 131, 678

Guava black blight , notes 1084

Guavas, analyses 788

culture experiments, Ariz 1066

Guayule rubber plant, economic impor-

tance 257

Guinea corn, feeding value 892

eggs, early development 177

fowls, discussion, U. S. D. A 692

notes 798

raising 899

pigs, immunization against tuber-

culosis 403

Gum flow of Amygdalacese, studies 1146

red, mechanical properties of wood,

U. S. D. A 151

studies, U. S. D. A 150

tupelo, studies, U. S. D. A 150

Gumbo, fertilizer experiments 765

Gums, bacterial origin 453

Gutta-percha, notes 670

treatise 980

Gymnosporangium cunninghamianum, n^tes 1086

spp., studies, Iowa 374

Gymnosporangium, duration 567

Gypsum, analyses, Pa 230
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1

i ;> psum, effect on barnyard manure 95]

injurious effects in pot experi-

ments 4.V)

preparation and use LOS

solubility 614

statistics 451

Gypsy moth, cont rol 326,517

in Connecticut, Conn. State

New Hampshire, N. II . ... 992

notes 163, 478,57 1.

679,781,990, 1090,1093

Mass 265

Ha mophysalia leochi, notes 804

Ha motopinus suis, description, U. S. D. A. 88

Hxmonchua contortus, life history, CJ. 8.

I). A 1116

Bail, prevention by cannonading 338

protection from 11,1136

Bailstones, notes. U. s. D. A L042

struct nn- of. U. S. D. A 735

Hailstorm at Grand Rapids. Midi.. I. S.

I). A 637

Hailstorms in the Bahamas, U. S. D. A. 637, L042

Hair grass, tufted, notes. Wyo 240

Halo, solar, Feb. 3, 1905, at Washington,

D.C., (7. S. D. A 10

Hampton Normal and Agricultural Insti-

tute, notes 1027

Harrowing in dry farming, Colo 752

Hawaii Federal Station, notes 717,1025

report, U. S. D. A. 350

Sugar Station, notes 200

report 819

Hawthorn rust, notes 567

Hay, beggarweed, analyses, Fla 490

commercial grades 655

cost of production, Can 129

cowpea, curing, U. S. D. A 98

feeding value, Tex 895

crops, yield as affected by weather 964

English, digestibility, .Mass 279

extract, effect on digestion 70

milk secretion 70

feed, analyses, Vt 170

feeding value, Tex 894

Va 900

grass, feeding value 892

meadow, digestibility : 893

mea suring in stacks 655

native, feeding value Wyo . 689

notes, Wyo 240

prices in Ireland 305

spontaneous combustion 893, 1001

tedders, improvement
vet eh, digestibility, Oreg 65

weathered, analyses

wire-grass, analyses, Fla 490

(See also Alfalfa, (lover, and Tim-

othy.)

Hazelnut, Australian, notes

disease, studies 573

weevil, notes. U. S. D. A 162

Health in hot countries 9

Heart action as affected by certain drugs.

Heartwater. immuni/a t ion ;

in cattle 85

Beartwatei in Persian Bheep

1116

transmission by bont 1

Beat, animal, produi tion and ellmin

artificial, Buppl
1 ire In,

I 3.D.A
rnw timber, 1

•

•

Hedy arum pi lo • to, notes, w
Helianiku annuu . grafting

nnilti llnru .

Beiiol ropism, experiment •

Helix aspt rsa, notes. -

Helminthoaporium gramineum, a I

s|... noti

notes. . .

.

Belminthosporium, relation to P
Helophorua rugot u . not<

Bematozoan, endoglobular, not(

Hematuria, chronic, in cal 1 le.

Bemicellulose as ;I reserve material In I

Hi uiih in americana a. sp., description . .

.

vastatrix, notes

woodii. notes

Hemlock black check, notes, CJ. 8. D. \

Hemoglobin, effect on milk production... . IH'7

in the t reatmenl of anemia

.

1 [emoglobinuria in cal 1 le, notes....

Hemorrhagic septicemia. Set Septicemia. I

Hemp, Bombay, culture experiments

fertilizer experiments

notes. Mieh

seed, color

oil. analj bos. ..

water requirements - I

Hen manure, analyses, Ma —
Vt..

liens, types, I'tali

Herbivora, digestive process In 1002

Herpetomonas bombycia n. sp.. n ••

Herpotrichia nigra, notes

Hessian fly, history In America
notes

Can
N. Dak
ohio 512,716

• \

Heterodera radicicola, uoto

11, : ea brai

Bevea seedlings, disease. .

Bexon bases In meal

Hibernia defoliaria, notes

(ilinriii, not. s

Bickory hark bon r

nut weevil, notes, 1

Bighway offlcera In l<>\\a. manual for

Bighways, historic, of \

Hippoboaca spp., noto -

Blppuric add, determination In

Boarfrost, heavy di D \

one, exhibit

.

sties, fertilising val n

cholera
•

control in PennsyhranJ khi
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Page.

Hog cholera—Continued.

etiology, U. S. D. A 87, 191

group, studies 914

immunization 402, 1191

notes 81, 88, 703, 1188

prevalence in Australia 1112

Austria 1012

Canada 401

Germany 804

Ohio 804,1189

studies 698

Hogs. (See Pigs.)

Hollyhock borer, notes 783

rust, notes 1162

Home economics. (See Domestic science.)

Homeria miniata, poisoning of cattle by . . . 808

Hominy, analyses, Pa .• 276

chop, analyses 1101

Pa 276

Vt 169,170

digestibility, Mass 279

feed, analyses 382, 1101

Conn. State 1100

Me 63,1178

N.H 1179

X. Y. State 490

Pa 276

R.I 276

Vt 1102

Wis 891

digestibility, Mass 279

feeding value, Vt 284, 1106

meal, analyses 382

Mass 1178

X.J 276,1101

for cows, X.J 394

Honey, analyses 487, 685

comb foundation 787

extracted, ripening 787

extraction 480

from conifers, dextrin in 791

different kinds of plants 1173

locust, notes, Kans 147

methods of analysis 1039

plants, culture experiments, Mich . . 36

substitutes, analyses 997

vinegar, notes 1177

Hoof meal, analyses 230

Hop aphis, notes 266

louse, notes 995

sprouts as vegetables 665, 790

Hops, bisexual 132

chemical studies 858

fertilizer experiments 548

requirements, determina-

tion 955

movement in United States, U. S.

D. A 711

storage 1062

Hordeum jubatum, notes, Wyo 240

Horehound, analyses, X. Y. State 41

Horse beans a s a cover crop, Can 140

culture experiments, Can 128

feeding value 1103

botfly, notes 704, 879, 1095

disease in Madagascar 89

Kimberley 1193

Page.

Horse diseases, prevention 1016

mange, control hi Pennsylvania 1011

notes 401

prevalence in Germany 186, 804

Ohio 1189

meat, identification 938

parasite in 1017

sickness, immunization 89, 914

in South Africa 804

notes 591

skin disease in Calcutta 1193

Horses

—

alfalfa for, U. S. D. A 686

artificial impregnation, Okla 1193

bacteria in nasal cavity 916

barley for , 1004

Blomo feed for, Mass 283

breeding, Wis 492

experiments, U. S. D. A 169

in Italy, U. S. D. A 715

New England 795

congress in Paris 690

digestion as affected by work 585

experiments 274

digestive process in 1002

examination for soundness, Ind 586

feeding 69, 690

U. S. D. A 98

experiments 898, 1004, 1104

Can 174

feet, nail pricks, treatment, S. Dak 1118

grape pomace for 65

handbook " 282

hunter, production in Ireland, U. S.

D. A 691, 1105

imports into German}-, U. S. D. A 715

in Abyssinia, U. S. D. A 715

France, U. S. D. A 716

management 1016

molasses for 492, 687.1105

nasal cavity, bacteria in 916

poisoning by beans 1012

molds 1016

Ornithogalum thyrsoides . . 1118

raising 1002

in Australia 1112

rations for 384,586

salivary secretion 1001

score cards for, U. S. D. A 688

stomach worms 596

variations in body weight 691

Horticultural botany, paper on 617

building at Massachusetts

Agricultural College 630

education, progress in 603

prospect 1022

inspectors, meeting 515

progress in France 618

Science, Society of 1125

work in Louisiana 618

Horticulture, bibliography 976

courses in 327, 1199

definition 469, 1126

field for experiment in 1127

higher standard in 37

in O regon 463

new magazine 824
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Horticulture, public instruction in 312

recent progri - in

teaching in high scl I- 1 199

Hospital refuse ashes, analyses, i;
. I M7

House flies, notes 1 17:-;

I', s. I). A 1094

Household insects, notes 159,783, 1 17.;

waste, disposal of 409

Housekeeping schools, mo^ able, for girle

1 1 on si's, tumigal Ipn 1094

Hulstea undulatclla, notes, U.S.D.A 782

Humic substances, potassium compounds
in 842

Humidity, observations, U. S. D. A 6

Humus, determination

in soils as affected by liming, K.I. Ml
insoluble alkali compounds in .... 644

soils, diffusion.of water in M2
notes 840

Hurricane in the Wesl [ndies, rj. S. i>. A.

Hurricanes, forecasting

pimieer forecasters, CJ. S. l». A . 637

Husk tomato, notes, Mich 36

Eyalomma xgyptium, notes 189,912

Hydatids in sheep 908

Hydrangea Itortensia, cold storage for 369

paniculate, cold storagefor 369

Hydraulic engines, description HO

works, ancient in Algeria 1196

Hydraulics, rural study of 723

Hydrochloric-acid fumes, effect on plants.

Hydrocyanic acid, determination in

sava 613

gas, fumigation . 56,574,575, 88

3

role in green plants 347

Hydrogen peroxid—

asamilk preservative. 74,290,397,398,695,1006

detection in milk 7

determination in milk 734

effect on milk 1006

Hydrographie branch of Geological survey. 1019

reports, index 92

work of Geological Survey . . 812

Hydrology of east-central Washington.

the eastern United States 639,812

Hydrophobia. (Sec Rabies.)

Hydroptilida?, notes 784

Hydrothorax of horses 1189

Hygiene, farm, treatise 1024

new review

of domestic animals 591

personal, in hot count ries

HyleHmts n. sp., notes, U. S D. \ 163

Hylobius abietis, note-.

Hymeniales of Connecticut 153

Hymenoptera, food habits

Hyphantria cunea, notes

Hypocotyl of flax, regeneration 19

Hypomycc8 perniciosus, note- 173

Hyssop, analyses, N. Y State <•

HysU Hum pinastri, notes .-. 470,987

Ice columns, deposit, ' S D. A
formation, mathematical theory. I

D. A
Idaho Station, financial statement

notes 0,1123

i

lllillol

I

I m in i

[mmunil

Immuni/
1

1

thro

Imports, agricult

of foresl
;

[ncubation experiments. . . .

rncubators, 1
1 \

lnili;i rubber. Set Rul

Wheat meal, feed;'

Indian summer, ex] lai '

Indiana Station, financial -tat. :: I

report

fndigo, wild, black 1

Industrial development

Ana rii

• ion in rural

Illfallt feed!'

milk depot-

Infants, milk for..

Influenza in

not -

[nsect gall >of Indiai 1

tee

all.

unit;.

and fungi<

liquid and

methods

not
preparatl

and US)

•

pr-

bom
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Insects—Continued

.

beneficial, notes, Md

.

classification

collected at night. .

.

Page.

160

160

783

collecting 159, 160

and studying 477

colors of 160

control by Owen process, Mich 38

destruction by electricity 268

gasoline blast lamp. 111 . 677

distribution in the Great Basin 783

elementary study 783

hibernation 160

household, notes 159, 783, 1173

in Central Asia 989

injurious-

distribution 1205

in Australia 976

Hawaii, U. S. D. A 350

Ireland 676

Massachusetts 781

Norway 989

Ontario 782, 988

Porto Rico, U. S. D. A 351

Queensland 879, 1088

Texas 1169

the Northwest Territories 782

Transvaal 784

losses from, U. S D. A 159

national control 619

notes 571, 620, 1169

Can 154,."2
Md 160

Vt 1088

remedies 995

N. C 883

review of literature 373, 982

to carrots 678

coffee 880

corn 266, 879, 990

111 677

cotton 991

U. S. D. A 160,879

flowers 988

forest products, U. S. D. A 162

forests 479,988

in Lorraine 267

fruits 266

Okla 664

garden crops, Mich 990

grapes 267

mangoes, Hawaii 1155

orchards 783

peaches 478

pecans, Fla 479
,

roses 163
'

tobacco 678

trees, Can 160
,

names 783
|

of Herm and Jethou 572 '

origin of wings 620 '

parasitic, notes 52
j

predaceous, in New Jersey, U. S. D. A . 265 I

notes 52,989

remedies, Okla 512

study of 676

transmission of plague by 809

(See also specific insects. )

International— Page.

Agricultural Institute 1027

Association of Colonial Agronomy 927

catalogue of botany 752

meteorology 836

zoology 1168

Congress for the Feeding of Animals ... 1103

of Agricultural Education 1021

Agriculture 1205

Tuberculosis 518

Dairy Congress 928

Geographic Congress 638

Live Stock Exposition 417

Meteorological Conference 1043

Veterinary Congress 518

Interstate Association of Live Stock Sani-

tary Boards 499

SugarCane Growers'Association. 969

Intestinal juice, effect on enteric secretion.

.

491

Intestines, anaerobic bacteria in 402

diseases of, in cattle, U S. D A.

.

190

parasites in 402

permeability for bacteria 1111

proteids 1112

Invalid foods, analyses 685

Inventions by government employees, U. S.

D . A 636

Iowa College, notes 308, 925

Station, notes 99, 200, 308. 925

Ipomoza purpurea, grafting 563

Iridomyrmex humilis, notes, U. S. D A 265

Iron citrate magnesia mixture, tests 6

determination, colorimetric method. .

.

1133

in plant ash 436

metabolism 1000

ore, analysis, Ky 1041

oxid, determination in rock phosphate. 433

sulphate, effect on barnyard manure .

.

951

for purifying water 1046

Irrigation—

and rainfall in foreign countries 638

Congress, National, section of clima-

tology 638

duty of water in, U. S. D. A 408, 705

Wyo 299,706

farm, Berlin 91

from Snake River, Idaho, U. S. D. A. . .

.

1194

Vaal River 1119

furrow plow 597

in Ahr Valley 1120

Belgium 443

California 90

US.D.A 704,705

Canada 90

Colorado, U. S. D. A 705

Egypt 917

France .-

.

813

Idaho 1195

U.S.D.A 705

Kansas, U. S. D. A 705

La Campine 1019

Mexico 194

Mildura 812

Natal 706

New Mexico, U. S. D. A 705

New South Wales 193

Oregon, U. S. D. A 705

South Africa 1019
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Irrigation Continued. Page.

in Texas, U. 8. D. A

the Rio Colorado delta

United States '.hi 597

Victoria L019

Washington, U. S. D. A 705

Wyoming 1 195

investigations, Elans 193,1119

Mont
Oreg 90

U. S. D. A 108,

Utah 299

Wyo 299

prehistoric, in Navaho Desert 812

preparation of land for

U.S. D. A .... 109,706

project. Belle Fourche 1120

of Canadian Pacific Railway.. 90

public address fill

pumpingmachinery at Mildura, Victoria 1120

plant in Hawaii 1120

review 105, 506

sewage 918

at Paris 845

use of electricity in I'M

windmills in. I". S. I). A 409

water, application 813

U. S. D. A 408

copper salts in 61.3

(See also Water.)

work, conference 608

Islands for weather forecasting purposes.. 116, 142

Isobaric charts, construction for high levels.. 11.36

Isosoma sp., notes _ 988

I vory wood, notes 256

Ixodes reduvius, remedies 593

Ixodidae, notes E»8

Jackson area, Mississippi, soil survey, U. S.

D. A 740

James, Edmund J., installation 213

Jams, analyses 576, 685, 0<»7

Ark 575

Conn. State 1097

N. Dak 270

Jaundice, malignant, in dogs 804

Jellies, analyses 576, 685, 997

Ark 575

N. Dak 27ii

Jelly, manufacture from mangoes, Hawaii . L155

Johnson grass, extermination, U. 8. I». A .

.

34

fertilizer experiments, Miss.

.

236,

239,1056

poisonous properties 808

Q.S.D.A. 808

Joint worm, notes, U. S. D. A 785

Jujube, Indian, notes 975

Julus impressus, notes

JunciU hallicus, notes. Wyo 240

June beetles, notes, Ky ""'

U.S. D. A 160

Juniper, new species, notes 151

Juniperus pinchoti n. sp., notes 151

Kafir corn, analyses, Hawaii 117:

culture. Kans 130

notes. Miss

Kainit, analyses

Conn. State

Mass •
1H3

Kainit . analj

ja dohrnii, i

II 1 1,

Kalmia lattfolia, cold

Kansas College, not<

m Ql 1121

Katydid, oarrow-m Inged

Kearnej area N< bra

D. A 740

Kelep, Guatemalan, U. 8. D. A
Kenai Station, repoi t, U. 8. D \

Kentucky College, ootes.

Station, financial atatemenl . 1121, 1122

tiotr

reporl of director ... i

'

Keratitis, prevalence in < >hio

Kermes pubescen , notes, Ky 1171

Kerosene lime mixture, tests, Del

\. v

Kidney, cystic, in pigs ...

Kinghead, vitality of seeds, \. Dak

Kite ascension, highest, U. 8. D. \

work in Atlantic trade-wind region,

r. s. D. a

Kites, use in meteoro/ogy
r. S. I'. \

Kohl-rabi, culture, Alaska

varieties, Mich

Labor, agricultural, in Eas1 Prussi i

Melun

as affected by farm machine: .

Laborers, cosl of I I tor

farm, holdings in Denmark
in the United Kingdom

Lactic a.-id bacteria, distributioi

Btudlea

combination \\ dii ca •
i

effeel "ii casein at

nutritive value 1179

Lactose, origin in milk

Lady ' ties, Chinese, ntro U* ; \ '

notes, i
. 8. D. \

notes

Lakes, meandered, drama:-. of

small, effeel "ii

\

Lambs. (St

Lancaster County, - i

1-. \

ration for Irrigation . .

reclamation by dra

tenure in < ••

Landolphia t'orni';

Lantern trap for i.
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Page.

Larch aphis, notes 475

as affected by origin of seed 668

canker, notes 475

disease, notes 51

Siberian, notes 565

sylvieultural study 669

Lard, adulterants, detection, U. S. D. A.. .

.

114

adulteration r
>~~

as affected by feeding cotton-seed

meal 69

as affected by feeding cotton-seed

meal, Wash 220

methods of analysis 439

Larder beetles, notes 1173

Luc ix europsea as affected by origin of seed.

.

668

Larks, horned, relation to agriculture,

U. S. D. A 571

Lathyrus sylvestris, culture experiments,

Mich 354

Laurel disease, notes 569

Lawes, Sir John Bennett, biographical

sketch 542

Lawns, grass mixtures for, examination, Vt. 241

making, U. S. D". A 976

Lawrence County. Tenn., soil survey, U. S.

D. A 740

Leaf extracts, effect on soils 647

hoouers. natural enemies, Hawaii 477.

783, 1092

notes. 1". S. D. A 160,265

insects, notes 881

Leather dust, analyses, Mass 1143

Leaves, absorptive properties 17

development as affected by light 651

fertilizing value 1054

fixation of nitrogen by 564, 951

injuries by frost 21

nitrogenous substances in 956

proteolytic action 542

Lebia scapularis, notes 573

Lecanium persicse, notes • 677

spp., notes 881

Lecithans, determination 938

Lecithin as affected by ferments 635

composition . 1040

determination 938

effect on nutrition 579, 792

proteid metabolism 490

in milk 833, 1 108

plants 1134

Leeks, culture, Alaska 863

experiments, Mich 35

Leguminous plants

—

as a source of nitrogen 17

assimilation of nitrogen by 21

culture experiments 543, 963

Can 485

Mich 354

inoculation 447, 950, 1050, 1141, 1148

Can 124, 154, 950

Ga 1049

Me 1050

Mich 537

N.J 353

N. Y. State 648

Okla, 647

Page.

Leguminous plants—Continued.
inoculation, U. S. D. A 750

Va 843

root tubercles. (See Root tubercles.)

self-fertilization 957

wild, of Maryland, Md 124

Lemon extract, analyses 1098

grass, culture and distillation 666

oil, method of examination 530

waste, extraction of citric acid from. 401

Lemons, analyses 577

Lentil meal, digestibility 1097

Lentils, culture experiments, Mich 354

notes, Mich 23

Lenzites sepiaria, notes 158

Leopard moth, notes .

.

1092

Lepidium apetalum, notes, N. Dak 240

Lepidoptera, lantern trap for 56, 574

Lettuce, analyses, N. Y. State 41

culture, Alaska 863

experiments, Mich 35

Vt 1067

under cleese cloth,Can 140

tent shade, R. I 862

electroculture 970

fertilizer experiments 18

Vt 249,1067

rot, notes, Mass 259

seed selection 666

shading 1126

sterilization of soil for, Mass 259

R.I 862

varieties, N. H 1155

Tex 252

watering, Vt. % 250, 1067

Leucin, assimilation by plants 18, 348

Leucite, fertilizing value 649

Leucocytes, effect on tubercle bacilli 1113

in milk 180, 799, 801, 1007, 1008

Md 181

Levees, defects in, U. S. D. A 409

Lewis and Clark Exposition, exhibit of eco-

nomic entomology, U. S. D. A 1096

Lianes, caoutchouc-producing 45

Light as a factor in plant culture 616

colored, effect on silkworms 440

effect on Melilotus alba 957

plants 440, 540

photochemically active 117

Lightning, ball, U. S. D. A 637

damage by, Can 195, 836

strokes, effects 737

Lignin, determination in feeding stuffs 436

Lignite, analysis, N. Dak 302

in North Dakota 92

Ligyrus rugiceps, notes, Miss 266

U. S. D.A 781

Lilacs, cold storage for 369

forcing with ether 563

Lilies, Japanese, notes 667

Lily of the valley rhizomes, cold storage for, 369

Umax agrestis, notes 51

I Lime, analyses 845

Can 122

Conn. State 846

Ky....,,
:

1041
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Lime, analyses, Mass 111.;

N.J is

and chalk, analyses

magnesia, availability 121

ratio f<>r plants. 1 140,

1149, 1152, 1153

as a manure preservative

ashes, analyses, Mass 221,1 143

availability for plants

available, determination In boIIs.

burnt, fertilizing value

chemistry of 440

determination 6,333,435,731, 1037, 1038

eflecl on heath soils

fertilizers, commercial, analyses IX

fertilizing value. Ohio 7n;

forclover, U. S. D. A Tic

hydrated, analyses, R. ]

injurious elTeet 18

"Lime niter," fertilizing value -147. 449,951

manufacture 649, 747, 748

Lime nitrogen. (Set Calcium cyanamid.)

notes, Ohio 512

oyster shell, analyses, Mass 229

preparation and use lit")

refuse, effect on barnyard manure 951

sugar solution, use in milk 397

sulphur-salt wash

—

composition 55

notes, U. S. D. A 412

preparation and use 679

Md
Miss 679

studies 426

tests, Mich 37

sulphur washes, formulas for 783

preparation . .. 163,988,993

tests 620

Del 992

N. Y. State.... 880

Ohio 993

Oreg 993

use in agriculture 1054

West Prussian, analyses IS

Limekiln ashes, analyses, Conn. State.

,

B46

Liming acid pine land 231

directions for S -C>

effect on soil constituents. R.I... 344

experiments

in Germany 449

Saxony 231

soils 647

Linden leaves, proteolytic enzyme In...

root system
Linseed cake, analyses, Can 169

cakes, Italian, poisonous ' '

meal, analyse. 382,583,1101

Conn. State 1100

\i lit;. ii7s

M. 63,1178

V II U79

N.J 276, (101

N. V. State «0

R.I
Vt 169,170,1102

i meal, anal

la "f gum in

Lipura ambu

BBS

•

-

Liquors, distilled, metho I

Lithium tall

Lit tie peach

Live -i

i \

col toi

-i;

;

ling

;

in Qei 711

rapan, U.B D \

\

:

,

the I I. D. A
prii \

.

in Inland

sanitary board I

boar

score cards for. \ I • 277

Bhipment8, D B. D \

1 - D \

water supply for, I > k Li

o Animals

Liver, cirrh(

of. I

• in fouls 111.'.

rol or fluke in sheep

Living, cost of, in the Ql

Loco Weed. QOtCS

Locusl borer, not.-. .
1171

gall 1171

leaf miner, note- 1171

leavi .

pre.:

pruning, < 'in..

Locustidse, winglea
• lea -

note-.

Mont
; i \

remedies

oils and mat

i.oiium, syml

Lophfi ,I72

Loulslai

I'm.
•

animal in :

Ci.

7299—06-
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Page.

Loxostcge sticticalis, notes, Colo 52

Lucern. (See Alfalfa.)

Lucilia sericata, remedies 593

Lumber industry, history 978

in America, history 1073

statistics 868

prices, movement 258

rise in 978

(See also Timber and Wood.)

Lumbering in New York 871

Lumbermen, attitude toward forest fires,

U. S. D. A 151

Lumpy jaw. (See Actinomycosis.)

Lungworms in sheep 292, 406, 1016

Lupines-
culture experiments. Mich 354

germination as affected by temperature 653

growth as affected by mutilation, Mass. 540

nitrogenous material in seeds 541

Lyeopersicum, mutation forms 766

Lye, use in fruit canning 769

Lymphangitis, epizootic 701

Lymphocytes, effect on tubercle bacilli 1113

Lysimeter investigations 1049

Lysoform, antiseptic and toxic properties.

.

402

Lytta vesicatoria, notes 54

Macadamia ternifolia, notes 867

Macaroni, digestibility. U. S. P. A 481

manufacture 789

wheat. (See Wheat, macaroni.)

Macdonald College, transference to McGill

University 1 127

Mace, ether extract, Pa 271

sugar in 1135

Machinery. • (See Agricultural machinery.

)

Macon County, Ala., soil survey, U. S. P. A

.

740

Macrodendrophoma salicicola, notes . . * 377

Macrophoma and Piplodia, relationship ... 22

Macrophoma curvispora. notes 984

dalmatica, notes 985

Macrosporium cucurnerinum, notes, Colo . . 765

sarcinseforwe, notes 567

solani, notes 1080, 1 163

Macrozamia gum, bacterial origin 453

Maercker-Biihring solution, tests 6

Maggot, blood-sucking, notes ... 1095

red, notes 785

Magnesia and lime, availability 121

ratio for plants 1140,

1149,1152,1153

availability for plants 20

determination 333

Magnesium carbonate, determination in

limestones 7

determination as pyrophos-

phate 435

in soils 731

metabolism 1000

Magnetic field, terrestrial, U. S. P. A 222

observations at Havana 337

Magnetism, terrestrial, bibliography 224

report on, La 814

Maine Station, financial statement 1122

notes 100, 413, 1025

University, notes 100, 308, 413, 1025

Maize. (See Corn.)

Maizeline feed, analyses, N.J 276

Page.

Maizena, feeding value 901

Mai de caderas, notes 81

trypanosome of 192

Maladie du coit, control 401

Malanga, analysis, U. S. I). A 351

Malapaho. notes 1076

Malic acid, detection in vinegar 428

Mallein, diagnostic value 505, 594, 703

in the treatment of glanders 297

reaction, notes 594

Mallet bark, analyses 565

Malnutrition, notes 579

Malt, examination 890

extract, use in bread making 482

ground, analyses, Vt 170

nitrogen content 483

sprouts, analyses 583, 1101

Conn. State 1100

Mass 1178

N..T 276,1101

N.Y. State 490

R.J 276

Vt 170

Wis 891

effect on digestion 70

milk secretion 70

Malta fever, transmission by goats' milk. . . 696

Mammals of Great Britain and Ireland .... 570

Kansas, Kans 265

Mammary gland, diseases of 294

tuberculosis of 501, 502

Mammea , analyses 788

Mammitis, contagious, notes 908, 909

treatment 700

in cows 190, 405

tubercular, development 700

Man, digestion experiments 682, 999, 1097

Me 482

Minn 681

U.S. P. A 481

metabolism as affected by water

drinking 683

experiments 62,

486, 683, 684, 789, 791, 792, 1000

respiration experiments 1098

Mandarin fungus disease 1083

Manganese, fertilizing value 952, 954

salts, effect on plants 544

Mange, demodectic, treatment 1194

prevalence in Austria 1012

(See also Cattle, Horse, Pig, and
Sheep mange or scab.)

Mangel heart rot 1164

Mangels, analyses 238

Can 169

composition as affected by ferti-

lizers 754

culture experiments, Can 128

Kans 129

fertilizer experiments 238,

239, 3.58, 449, 654,

755,848,952,1057

Can 128

R.I 346

lime nitrogen for 538

seed production, premature 238

varieties 238, 239, 352, 754
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Mangels, varieties, (an
Mich

Mango black blight, notes

diseases, notes. Hawaii . . n.v,

Weevil in Hawaii

notes

Mangoes, analyses

budding experiments, i
. 8. 1 >. a

canning

culture.

851

1(171

1165

lawjiii

in Hawaii, I . S. I >. \

Porto Rico, U.S.D.A
on Florida Eej b

insects affecting, Hawaii

preservation 768

shipping experiments

varieties. Hawaii 1155

Maiiihnt glaziovii in Brazil L076

Manna grass, floating, analysis 997

Mantld, Chinese, notes, U.S. D.A
Manual training in relation to nature study 1200

rural schools 196

Manure, barnyard. {See Barnyard manure.

fertilizing value as affected by ra-

tions, Me 1102

liquid, loss of nitrogen in 649

preservation 84o, 1051

production 847

spreaders, notes 815

(See also Cow. lien, Sheep, etc.

Manures, analyses, interpretation tor farm-

ers 939

ManuriaJ requirements of soils. (See Soils.)

Maple leaf scale, woolly, remedies 819

products, adulteration, C. 8. D. A. ... 790

sap pressure and flow in 12.3

scale, cottony, notes 988, 989

Conn. State 163

Fla 479
|

U S. D. A 786

remedles,N.J 378

sirup, analyses 427,487,685,791,890

methods of analysis, \'t 219, 1083

sugar, adulteration, U. S. D. A 1098

analyses 427,487,685,791

\'t 221

Industry, U.S. D.A 774,1098

methods ofanalysis, Vt... 219, 1038

notes

sycamore, as affected by origin oi 96ed 668

Martumtu* sacchari, notes 4~-

Hawaii

aemiiuhu, notes 172

lfargarin, tubercle bacilli in i
s -'

Marigold, culture, Alaska

Marjoram, pot, analyses. \. V. State 41

Markets in Oregon

Marl, analyses, Ky '"41

N.J 18

effect on heath soils

loess, in Rhenish Palatinate.

.

statistics

Weal Prussian, analyses 18

Marmalade, manufacture from mangoes,

Hawaii "'*'•''

Marmalades, analyses

Marsh soils, investigations

D \

201

''

Coll

I

State Station pul

Station,

''

D \

Maxillary disc

May bo \

flies ii. \''A Y"rk
•

i.

I

foxtail, culture .

D.A
grass, alkali, i ot<

hay, digest i i >iii t> «••
;

«>at grass, tall, culture

D \

Meadows, fertilizer experimi -
*

H

irrigation

experiment

Meal worms, note

Mealie stalk l.op'r. ren : . <!.•

Meals in Paris, food

Mealy bug, notei

Me.it
. absorpl loi ol sulphurous

American, in Frai

Cen;

amino adds In....

and hone, analysi Ii

Argentine, in Belgium, C7.8.D V

canni

produ

D.A..

export D.A

extracl

bydrol] I

lieu H I

extracts, judging

fertUJ

D \

from tuberculous 1113

frosen, t rs h

D v

D \

glohulm in. . . U7I

I

in Fr

908
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Page.

Meat meal, analyses 583, 1101

Can 169

Conn. State 1100

Me 63

N.J 1101

X. Y. State 490

Pa 276

Vt 170

Wis 891

nitrogenous constituents 428

nutritive value as affected by cooking,

U. S. D. A 886

phosphorescence of 80

phosphorus content 887

poisoning bacilli, studies 914

preservatives, studies, Mont 487

production and consumption in the

United Kingdom, TJ. S.

D.A 716

relation to population 787

products, analyses 487,685

imports of foreign coun-

tries, U. S. D. A 1197

proteids, studies 1175

scraps, analyses, Mass 1178

trade statistics, U. S. D. A 924

tuberculous, notes 187

Meats, analyses 576

X. Dak 270

canned, analyses 488

Mechanical colleges. (See Agricultural col-

leges.)

Mechanics, agricultural. (See Agricultural

mechanics.)

Medicinal plants, wild, in the United States,

U. S. D. A 752

Megaehilidae, notes 988

Megastigmus spermotrophus, notes 1093

Melampsorabigelouii, culture experiments. 374

spp. on willows 1167

Melanoplus devastator, remedies, Cal 1089

spp., notes, U.S. D.A 782

uniformis, remedies, Cal 1089

Melanpyrum pratense, biology of 542

Melilotus alba as affected by light 957

Melilotus, culture experiments, X. Dak 356

Melon anthracnose, notes, W. Va 263

blight, notes, Mass 259

W. Va 263

cassaba 1068

damping off, notes, W. Va 263

diseases, treatment, U. S. D. A 672

downy mildew, notes, W. Va 263

leaf spot, notes, W. Va 263

Melons, forcingexperiments,X. Y. Cornell.. 463

notes, Kans 129

seed selection 666

spraying, S. C 778

W.Va 1091

Melophagus ovinus, remedies 593

Memordica, analyses 788

Mendel's law, application to wheat 462, 982

Mentha spp., descriptions, U. S. D. A 766

Meridian lines, establishment, La 814

Mermis albicans, notes, U. S. D. A 162

sp., notes, Ky 1171

Merulius lachrymans, notes 1167

Page.

Metabolism-
experiments, cage for dogs in 795

with cows, Mich 382

dogs 490,

491, 684, 792, 1000, 1175

men 62, 486, 683, 684,

789, 791, 792, 1000

in dogs as affected by radium bromid. . 795

of nitrogen 168, 486, 490, 491, 1100

protein, theory of 167, 888

physiology of 277

Meteor in Montana, U. S. D. A 637

large, U. S. D. A 939

Meteorographs, record sheet for, U. S. D. A. 636

Meteorologia generale di Luigi de Marchi,

U. S. D. A 10

I

Meteorological

—

I

chart of the Great Lakes, U. S. D. A . . 735, 941

charts of the Indian Ocean, U. S. D. A. 10

conference at Innsbruck 1043

course at Williams College, U. S. D. A. 222,637

definitions and symbols, U. S. D. A 939

instruments, exposure 115

literature in public libraries, U. S. D. A . 735

maps for schools, U. S. D. A 939

observations

—

Can 115

Idaho 337, 1042

Kans 115

Ky 1042

Mass 115, 337, 440, 637, 835, 1043

Me 1042

Mich 1043

Mont 440

X. Dak 222

X. J 363, 365

X. Y. State 1135

Ohio 440, 441, 638

Pa 222

R.I 835

U. S. D. A 10, 221, 636, 735, 939, 1041

Va 836, 924

Wyo 1136

at Burdwan Experimental Farm. . . 855

Canterbury 11

Cheshire, England 223

Dumraon Experimental Farm. . . 856

Havana 337

Innsbruck 1043

Juvisy 440, 1135

Lausanne 940

Manila 442

Montdidier 1 15

Montpellier, France 116

Montreal, Can 224

Naples 1136

Odessa 532

Orono, Me.,U. S. D. A 637

Paris 940

Ploti 1043

Rothamsted 542

Wye, England 223

in Alaska, U. S. D. A 350

Austria 223

Colorado 115, 940

East Africa Protectorate 758, 855

France 940
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Meteorological Continued. Page
observations continued.

in Great Britain

and I reland 1 1:.

Guam • 630

Guernsey 442

Mauritius 223

N ' i rwa y ",
I

•_»

I (ntario, <':m 835

Queensland 442

Ba se-Altenburg 639

Sweden 1043

the Northwest Territories 442

Tunis 337,531,940

on Hen Nevis Ill

organization 116

(See also Climate, Rain, Weather,

etc.)

observatories in Europe, r.s. I). A...

research, U. S. D. A 637

observatory. Mount Weather

U.S. D.A. 10,637

researches in Japan, V. S. D. A 637

service in Australia 531

China 1043

Korea 1043

U.S. D.A 637

Manchuria, U. S. D. A 637

station at Port an Prince, Haiti, U. S.

D.A 637

stations for special studies, C. S. I). A .

.

939

island lit',. 442

mountain, U. S. D. A 637

statistics 11.",

studies, practical 940

Meteorology-

apparatus for instruction in, U. S. D. A. Id

application of mathematics in, U. S.

I). A 10

bibliography 224

cosmical, U. S. D. A 637

in Australia 639

U. S. D. a 637,735

Haiti. (J. S. I). A...* 10

Holland, U. S. D. A 939

India, U. S. D. A 939

Japan 835

relation to fruit culture 661

South America. (J. S. D. A 837

instruction in 835

I. S. I). A
international catalogue

lectures on, r. s. D. A 1042

marine, con tril mt ions to, U. 8. D. A in

methods of teaching, U. s. i>. A 735

of Mars, . S. D. A 735

New Zealand 337

southern Asia and Indian Ocean.... 736

outline for normal school, U. S. D. \ 1042

practical studies, U. S. D, \ 73.
r
>

text-hook

treatise

U.S. D. A
use of kites in. V. S. I». \

Meteors, notes. D. 8. D. A
Methyl alcohol, detection B8

determination B7

N. Dak 27<)

I

I

477

•urce "f pots
V .

. ,

DOt
girdling of fruit tr.

transmission >>i r

.

reporl of d

Microbii
"

mitis

Micro organisms, pathogi nic,l mi
spiral, not. - mil

Middlings, analyses
I

l: I

for p

Midges in New York
Mildew, treatmenl

Mildews, powdery, in Washington.

a t

Military instruction in land gi

Milk, abnormal, bacteriological stud

al. sorption of od^rs l.
;
.

acidity as affected i>\ preset •:

Studies..

aeration

amino body in

ammonia in

analyses

analysis by calculation

artificial, analysis 1110

as affected by rennet

ultra-violet - 1007

ass's, analysis Ils3

bacteria, classification

in 73.74.

Can "I

as affected by centril

Log

associativa

bacterial contamination.

• teriolOgical examination

bacteriology of......

biological and biochemical stu

blood or bemoglobin In...

by-products.

carbonated mo
.are Of....

Can 179

catalase Dumber.
certified, production af Biltmore 79

chemistry of

re
i 09

cit ric acid in. . . . 898

412

com] I by

r on

D \

mil*
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Page.

Milk, composition, variations in. 73,396,1005,1107

condensed-
analyses 487, 685

N. Dak 291

manufacture, N. Dak 291

spoiling 907

contamination 1183

1 >y copper 905

control societies in Sweden 799

cooling 179

cryoscopic examination . . . 336, 438, 734, 1134

culture media for bacteria 590

curdled, examination 529

depot in Rouen 396

depots in Germany 182

infant 396

notes 588

determination of dirt in 181,587

digestibility as affected by formalde-

hyde 290

digestive action, Minn 682

dried, digestibility 791

enzyms in 801

ewes', in Sardinia, analyses 180

fat as affected by feeding sesame cake. 493

globules as affected by mechanical

action 77

human, Baudouin reaction 1006

transformation of food fat into.. 1005

(See also Fat.)

faucet for drawing 799

fever investigations, foreign, U. S.

D. A 401

symptoms and treatment 911

Va... 910

treatment 86, 295, 590

fibrin in, Md 181

filters, tests 400

flavor as affected by corn silage, 111. . . 71

forage crops, Pa. 285

for infants 396,497,696

freshness, determination 1184

from different quarters of the udder. . 72,

73,286

diseased cows, U. S. D. A 716

tuberculous cows 1113

gas-producing bacteria in 74

Can 74

germicidal properties, Conn. Storrs . . 398

goats', information concerning, U. S.

D. A 77

transmission of Malta fever by. 696

granulated, analyses 583

Mass 1178

guaiac reaction 529

handling 179

heated, detection 529

human, analyses 336, 495, 1183

casein in 587

cellular elements in 180

fat content 76, 77

hydrogen peroxid in, detection 7

immunization by means of 76,501

index of refraction 9

infected, as a cause of sore throat 76

inspection in Montana 591,788

lecithin and cephalin in 1108

Page.

Milk, leucocytes in 180,799,801,1007,1008

Md 181

lime sugar solution in 397

malted, analyses 685

methods of analysis 335, 495, 733, 937

modifying for infants 287, 288

nitrates in 288

of rabid animals, nonvirulence 916

pasteurization 77,289,399

in infant feeding 182

pasteurized, bacteria in 73,497

U. S. D. A . . . 496

detection 1009

powder, analysis 398

factory in France, U. S. D. A. 716

notes 291

preservation-

methods 1006, 1007

with formaldehyde 75, 182,

290,696,801,1006

Del 588

hydrogen peroxid 74,

290, 397, 398, 695, 734, 1006

preservatives, analyses 495

Can 906

studies 397

product, new 698

U. S. D. A 716

production as affected by—
asparagin 1005

feeding, Vt 1105

properties of blood 1107

production for infants 396

in relation to conforma-

tion of udder, Vt 1108

studies 1182

products and by-products, treatise... 590

proteids, determination 430

glycocoll content 1108

proteolysis in 801

pus cells in 180, 799, 801, 1007, 1008

Md 181

reducing power 1184

reductases in 801

refractometric examination 429, 438

sale in Switzerland 799

salty bitter 695

samples, preservation 906

sampling, 111 587

N. H 1185

sanitary, bacteria in 799

production 799

and sale 73

secretion as affected by condiments . . 70

studies 495

U. S. D. A 493

separation, Can 179

serum, specific gravity 438

simple experiments 923

skimmed. (See Skim milk.)

skimming at different temperatures. . 78

slimy fermentation 695

sodium chlorid in 1008

solids, determination 1041

table for computing 9

sterilization with steam 1004

sterilized, for infants 396, 696
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Milk strainer, dander 78

streptococci in 406, 1007, 1183

substitutes for calves 70S

sugar, origin in milk

sulphuric aci<l in

supplies, discussion. Mich 404

sanitary eonl rol 404

supply of Ant werp 604

Boston. New York, and

Philadelphia, i'. 8. D. A . L183

Budapest

Grata 1183

Jamaica 180

Loipsic 106

Lille 182

London L008

Milan 72

New York 4'.»4

Raloigh 1006

Rochester 1 109

southern cities, C. S. I). A... 72

test bottles, cleaning, Wis 498

testing 394, 1184

Can 179

on the farm 306

tests, comparison 1008

top, fat content 288

transmission of tuberculosis by. . 84, 502, 700

U.S.D.A. 699

tubercle bacilli in 182

tuberculous, use, N. Mex 806

vessels, cleansing 1009

waste, utilization 430

watered, detection... 9, 398, 429, 438, 58 7. lull

Milking, contract system in Denmark 604

effect on composition of milk 72,687

fractional 71

Hegelund method 71

\'t L108

machine, description 286

tests 180

machines, notes B15

report or. 1182

notes 179

prevention of contamination dur-

ing 179

Mill feeds, analyses

Griffin, description 195

new universal 71(1

BWeepingS, analyses 382

Millet, analyses, Hawaii 1 177

cat-tail, notes, S. C 132

culture experiments 963

Can 128,854

Midi 1147

in Madras I
!•'.<>

Indian, notes, W'yo 240

pearl, notes, K.i n- 129

seed, coating with talc 780

examination. VI

varieties, Can
X. Dak 237,238

S. Dak
Milling products, adulteration

Millipedes, notes

Milo maize, notes, Miss

Mincemi

a

pr .

\\\, I

timing

Mimic-.
I

-

Mirage after n \

ippl

College, QOt«

McNeill Branch Stati<

Station, m .

report ol dir ctor

Missouri Station. i,,,i. -

,

University, i
'•

Mistletoes of caoutchouc.

Mites injurious to animals

new
, descriptions.

notes 266, 574,1173

treatise

Mohair, notes, I S. D. V

Moisture. 8t > Water
Molascuit, analyses

Hawaii ..... 1 177

Molas •

analyses
,

beet pulp, analyses. VI . . . . 1 102

dried, analyses

R.I.

digestibilit: U

f( eding value. Vr

for i

feeling value, Can 171

-
i also Sugar-

cane sugar, anal] ses..

chemical BtUdil S....

dark, analysis oi

feed, analyses. Pa

I. eding value, Tl I

feeds, analj -• • ' N>s
-
""•

M

W is

method

forhor» s.

mules

grains, analy- 9 I '"•

R I

VI 1KB

methods ol analysis

potash fcrtlll/' r

residue, fertilizing \ ah* M
water in. di termlnatl* i

•

Mold-. •

•

1171

mal 1171
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Page.

\foniczia expansa, notes, S. Dak 596

Monilia fructigena, notes 1162

Monocesta coryli, notes, U. S. D. A 782

Montana College, notes 201, 926

Station, financial statement 511

notes 201,926

report of director 511

Moon, effect on plant growth 440, 532

Moonrise, time of, U. S. D. A 1042

Moonset, time of, U. S. D. A 1042

Moor Culture Station, Swedish, report 10

soils. (See Soils, moor.)

Moorland products, analyses 10

Moors, origin of 745

Morbus maculosus, treatment 298

Mormon cricket, notes, U. S. D. A 265

Morning glory, grafting 563

Mosquito larvae, analytical key, U. S. D. A. 1094

destruction 57

infection with micro-organ-

isms 57

Mosquitoes, classification, U. S. D. A 1172

in New Jersey 988

N.J 56

notes 159, 989, 1173

Miss 266

U. S. D. A...' 782

parasites of 479

remedies 574, 884

N.J 56

studies 883

transmission of diseases by 884

Moss manure, value 345

Motors, agricultural 599

farm traction 815

hydraulic, treatise 710

peat gas 93

wind 919

Mottles in butter, cause and prevention 79

Mount Whitney, altitude, U. S. D. A 637

Mouse typhoid, bacillus 1194

studies 406

Mowing machines, tests 91

Mucin in urine of horses 80

Muck, analyses, Mass 229, 1143

R.I 847

Vt 221,1041

ashes, analyses, Can 122

Mucor, pathogenic species 186

Mucor spp., inoculation experiments 917

Mud, river, analyses, Mass 229

salt marsh, analyses, Mass 229

Mulberries, culture 58, 575, 885

Mulberry, bacterial disease, notes 11 62

notes, Conn.
State 153

Mulching apple trees with straw 253

experiments with vegetables, Me. 34,35

orchard fruits, N. Dak 249

raspberries, Tenn 665

Mules, alfalfa for, U. S. D. A 686

American, in Brazil, U. S. D. A 715

mola sses for 492. 687

raising 1002

Miiller, Alexander, biographical sketch 824

Multiceps, synonymy of, U. S. D. A 1168

Page.

Munising area, Michigan, soil survey, U. S.

D. A 740

Muriate of potash-
analyses, Conn. State 846

Mass 1143

Pa 229

R. 1 847

Vt 1041

Musa perrieri, notes 467

Mvsca csesar, notes 914

sericata, notes 914

Muscles, biochemistry 221

Mushroom disease, notes 473

Mushrooms, analyses, Ky 1041

N. Y. State 41

canned, discoloration 577

examination 890

culture 558, 665

N.Y.Cornell 141

U. S. D. A 557,716

experiments 971

edible and poisonous-

atlas 851

in North Carolina 558

Muskmelon downy mildew or blight, Conn.

State 166

rust, plants resistant to, Colo.

.

765

Winter Pineapple 1068

Muskmelons, analyses, N. Y. State 41

culture experiments, La 366

Mich 35

rust resistant, Colo 765

varieties, S. C 132

Must, composition 866

Mustard, artificial coloring 1177

ball, notes, N. Dak 240

culture 856

Alaska 863

experiments, Mich 36

fertilizer experiments 856, 948, 949

lime nitrogen for 538

methods of analysis 428

prepared, analyses 488

seed oil, analyses 889

tumbling, notes, N. Dak 240

wild, destruction 556

notes, N. Dak 240

vitality of seeds, N. Dak ... 240

Mutation in evolution of vertebrates 614

Mutton, prices in I reland 305

Myall, weeping, notes 256

Myasis, experimental, in goats 1016

Mycoplasm hypothesis 873, 874

Mycorrhiza, endotrophic, studies 751

Mycoses in man and animals 186

internal, descriptions 917

Mymaridse, notes, Hawaii 783

Mytilaspis pomorum. (See Oyster- shell

bark-louse.)
" N " fertilizer, fertilizing value 951

Nagana. immunization 915

infection in guinea pigs 192

notes 81

trypanosome of 192, 1117

Narcissus bulbs, home-grown 369

Nasal cavity in the horse, bacteria in 916
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Nasturtiums, notes, N. J

Nationul Association of Agricultural imple-

ment and Vehicle Manufac
turers 109,206

Association of Dairy [nsl rui

and Investigators 1131, 1 132

Dairy Show
[irrigation Congresc section of ell

matology
Nature study

course In 1023

discussion 1200

in elementary schools 307,713

Indian schools 1200

New Hampshire schools in

North Dakota schools Ill

relation to manual training L200

rural schools 97, L022

laboratory guide 1023

leaflets 97, 818

lessons for primary grades U2
methods of teaching 603

of Maryland plants 603

outlines, Can 198

practical hearings L199

relation to geography 922

report <>u 97

suggestions 1200

teaching 1199

text-book for teachers 1023

use of insects in 988

Nebraska station, notes 100,201,718,926

University, notes 100, 514, 607, 926

Neocosmospora vasinfecta, description, M<>. . 1165

notes

Necrosis in eattle, bacteria in

Necrotic stomatitis in calves and pigs,

U. s. D. A
Nectarophora solanifolii, notes. Can

Nrrtrin ci n uatxiri nil. notes

ditissima, notes 1162,116.5

8olani, notes 46

sp. , notes 154, 475

\.» Vork

I omell Btatl

77.-,

592

sc,

1162

Needle grass, Nelson, notes. Wyo.
Negri corpuscles, diagnostic value.

studies

Negroes, agricultural colleges for.

.

school for

Nematodes, notes 262, 881 1,

'

Me.

production of toxins by . ...

Nephila madagascariensis, silk of

Nerves, biochemistry

Nesla paniculata, notes, N. Dak
Nests, trap, for poultry 1004

Me
Nevada Station, aotes 100,201

University, notes 100,201

New Hampshire College, notes 100,711

New Jersey College, aotes 1025

Stations, financial statement . . 112

notes 100,1025

report of director .... 412

review of work. N. J

New Mexico Station, financial statement . 1201

report of director. . . . 1201

240

916

1118

922

iM.t,

report of dire tor

1201

r.-|.ort of dim • -

Night soil. not.

hui
Nitragin. pn paral t »7

Nil rate by-pr

Of I"
'

Nitrate

,i. i

anal] ses, Conn Stab

R.I...
Vt ion

availability of aitrogen In, \ '

unposil ion m soil

effect on barnyard manure
phosphates.

fertilizing value.

M

for fruit trees. ..

protection againsl frost

methods of analj sis.. -

treatise

Nitratee

bacteriolysis...

detect Ion in milk ...

determinal ion

excretion in milk ....

exports from Chile. 1142

fertilizing value. 751

formal ion m ill' soil, N. ( ; ;

manufacture. 526,527,640,747,748,749,1142

methods of analysis .....

production in Chile 847

Nitric acid

detection

determination

Buscb method 111

Prericbs method . .

.

Ill

in meat

nitrates

i i>

soils

manufacture.

Nitrification experiments

hlstorj

in soils

N I

Inveel

of fertilizers

Nitrify- I >wth in "'

medium.
Nitrites, assimilation by puu U
Nitrites, fertilizing value Wl

Nitrogen

albuminoid, determination fll
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Nitrogen—Continued. Page,

ammonia-
determination in superphosphates. . 1037

fixation by zeolites 530

utilization 122

assimilation by plants 21, 751

atmospheric-
accumulation and utilization in

soils 17

fixation 526, 527, 649, 827, 1051, 1142

by bacteria 949, 950

N. J 342

leaves 564, 951

peat mold 120

plants 949

utilization 447,

526, 527, 746, 747, 748, 749, 951 , 1051

atomic weight 527

determination 432, 1037

in feeding stuffs 528

milk 1133

organic substances ... 333

soils 436

urine , 334

Kjeldahl method 112

solutions used in 634

tables for, Wyo 1133

enrichment of soils 1050

excretion as affected by water drh '.ring. 683

by ruminants 1103

feeding of plants 648

fixation, investigations 648

by bacteria 447, 1048, 1145

fixing bacteria 750

in soils 120

the ocean 118

studies 950

tests, Can 950

U. S. D. A 950

free extract, determination in feeding

stuffs 528

loss in liquid manure 649

metabolism 167, 168, 486, 490, 491, 888

discussion 1100

nitrate, assimilation by plants 1144

fixation by bacteria 447

of soils, changes in 1048

urine, preservation and action 448

organic, assimilation by plants 348, 349

determination in sewage 634

water 334

nitrification 537

renal excretion, investigations 168

requirements by man 62

solubility in soils as affected by electric

current 745

sources 542

Nitrogenous-
fertilizers, availability of nitrogen in,

N.J 344

comparison 450, 543, 948

Mass 234

effect on phosphates 1052

forms 1142

new 447

pot experiments 1053

transformations in soils 1048

Nitrogenous—Continued. Page.

substances, cutaneous excretion 613

in seeds and leaves 956

during ripening 541

Nitrous acid, determination 7, 634, 635

in water 219,936

volumetric
method 334

in sea water 533

Nodular disease in cattle 596

sheep 596, 804

La 405

prevalence in Ohio 804, 1189

Noodles, egg, judging 685

notes, U. S. D. A 716

Nori, carbohydrates of 889

North Carolina-

College, notes 100, 1026

Station, financial statement 511

notes 201,309, 1026

report of director 511

North Dakota—
Edgeley Substation, report 238

Station, financial statement 307

report of director 307

North Polar work, Nansen's, U. S. D. A . .. 637

Novius cardinalis, notes 784

Nucleic acid, effect on nutrition 579

Nuclein, effect on nutrition 579

Nursery

—

inspection, W. Va 679

discussion 515

in Kansas 1091

Maine 1092

Massachusetts 1090

Michigan 883, 1169

Ohio 378

Oregon... 52,463

Pennsylvania 784

Rhode Island 676

Utah 52

West Virginia, W. Va . . . 1091

laws 677

uniformity in 620

legislation in Cape of Good Hope 266

stock, dipping, Mo. Fruit 882

fraud in the sale of, Ohio 716

fumigation 56,574, 1169

Md 574

U. S. D. A 1024

winter storage 467

Nut weevils, notes, U. S. D. A 162

W.Va 1091

Nutrition-
investigations, U. S. D. A 165

Japanese, U. S. D. A . .

.

681

progress in 337

notes 579

organic phosphorus compounds in 579

teaching 165

(See also Digestion, Food, Metabolism.

etc.)

Nuts, culture 142

in Argentina 662

Oregon 468

new creations, U. S. D. A 142
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Nuts, Queensland, notes

varieties, Mich

Nyssa aquatica, studies, 0. 8. D. A i.'.n

Oak boring insect, notes

disease, notes

foresl . notes

Insects, notea 7s;{

live, reserve carbohydrates in....

primer, notes, Fla 479

red, growth
witches' hi-noiii disease 1 166

Oat and pea silage, analysis, VI 221

blight, notes

dust . analyses. Can 160

feeds, analyses 1101

Mass U78
X. V. State 4(H)

Vt 169,170. 1102

Wis 891

grass, tall, notes 546

yellow, notes 546

hulls, ground, analyses, X. V. State... 490

loose smut, treatment. 0". S. I». A 1078

Offal, analyses 793

rust, notes, Mich 22

treatment 875

Can 875

sickness of soils 845

smut, treatment. Can s74

Idaho 982

I". S. I). A 198

straw, digestibility

nitrogen content 132

Oats, analyses

Me L178

Wis 891

and barley, analyses, Wis
corn, analyses. Wis 891

as a forage crop, Miss 1056

composition as affected by soils. Can. 840

culture experiments 543, 545, 759, 1 150

Ala. Tuskegec... 856

Can ... 126,851,852,853

Mich 1147

Miss 239

Va 854

in Alaska, U. S. D. A 350

on alkali soils, Mont 226

heath soils 352

digestibility as affected by crushing. .
Vis

fertilizer experiments 17. is.

148,654,

655, 753, 759,848,948,

949,952,953,954, 1051

Can 128

111 35!

Miss 236

X. Y. Cornell.. ml

Ohio 1141

i S. [>. A .... 350

fertilizers for. Ala. Canebrake 1081

germination

as affected by temperature

tests
' Can 131

ground, analyses 1 ini

• fTf<-tp.i by

pbospborit u i

rolling

soil

moisture

hand hi i ag

Injury by fu

ini)/

lodgii

I

prices In Ireland

ripening.

score card for, N. Dal 241

stem

vartet •

Colo

Kan-

Mil!

X. Dak

9. Dak.

Va
water requirements

(Olo.

Ml

Wild, growth. X. I>ak

vitality of seeds, X. Dak.

yield in North Dakota N

Ocneria dispar. (8et Gypsy moth.)

Odontoglossum. hybridizal

Odors, absorption by milk IK'i

fEcodoinn i< > \

(Edaleonohu i nigma, ran i

(Edomyces leproides, notes

fEnothrrn spp.. mutant-- and hybrids . . . 124

7141

(Esophagottoma columbianum, -

'Fallon area, Missouri-Illinois, soil survey

C. S. I). A

Ohio station, final]
'

' 1,713

notet

report ol :

work

Univ<

Oiiliilin lactt ;
'"

i »il cake fertilizing value of manure b

<ake>;. adulteration

anah BBC

meal. anal
"

fish. I

lodin

Philippine « l

table, examination

titer teal

Oklahoma «

n. financial

429

H

90
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Page.

Oklahoma Station, notes 100,

414, 607, 820, 1026, 1124, 1204

report of director 512

Okra, canning experiments, La 366

culture and uses, U. S. T). A 665

experiments, La 366

fertilizer experiments 765

Oleander scale, notes, Conn. State 163

Oleo oil in Turkey, U. S. D. A 716

Olive disease, new 985

knot bacillus, biology of 1165, 1166

oil, analyses 997

Conn. State 1097

examination 890

manufacture in Algeria 185

Provence, analyses 889

pomace, feeding value 1102

Olives, analyses 467

monograph 42

notes, La 1070

pickling, Ariz
%
. 467

varieties 467

Ariz 1066

Onion maggot, notes 677

Mich 36

N.J 378

U. S. D. A 990

mildew, notes 1162

root maggot, notes, Can 160

Onions, analyses, N. Y. State 41

culture, Alaska 863

U. S. D. A 716

experiments, La 366

Mich 35

Tex 251

under cheese cloth, Can ... 140

freezing 888

germination tests, Conn. State 141

marketing experiments, La 366

seed selection 666

transplanting, Mont 463

varieties, Can 140

Tex 252

Oospora scabies. (See Potato scab.)

Ophthalmia, contagions, prevalence in Mas-

sachusetts 1011

in cattle, U. S. D. A 190

Opium, methods of analysis 433

Orach, culture, Alaska 863

Orange gummosis, description 672

maggot in Mexican oranges 54

mandarin, fungus disease 1083

wine, manufacture 184

Orangeburg area. South Carolina, soil sur-

vey, U. S. D. A 740

Oranges, culture 975

in Dominica 467

under tents 767

hardy, varieties 865

hybrids, notes 975

protection from frost 767

ripening 612

Orchard-
grass seed, adulteration, U. S. D. A 964

examination, Vt 241

inspection. (See Nursery inspection.)

Page.

Orchards-
cover crops for, Can 140, 863

Me 973

Mich 37

Oreg 42

fumigation 784

irrigated, in Western States 617

management 41

Ark 973

Me 972

N.Y.Cornell....'. 367

survey in Orleans Co., N. Y. Cornell 367

Wayne County, New York ... 41

Orchid diseases, new 1086

Orchids, germination 667

native, descriptions 563

Oregon College, notes 1026

Station, notes 1026

Oreodoxa regia berries, analyses, Pa 276

Orgyia antiqua, notes 573

Ornamental-
plants, culture experiments, Me 34

in Alaska, U. S. D. A .

.

349

in North Carolina 44

notes, Mont 451,463

shrubs, notes 666

Can 141

pests 158

trees, notes 666

OrnWwgalum thyrsoides, poisoning of horses

by 1118

Orobanehe ramosa, notes 567, 678

spp. , notes 566

Ortulis cerasi, notes 677

Orthoclase as a source of potash 848

Orthoptera, catalogues 988

new species 988

Oscillaria and Azotobacter, symbiosis 22

Osmosis, experimental researches 613

Osteomalacia in cattle, U. S. D. A 190

horses and mules 1193

Otiorhynchus ovatus, notes, Me 994

Mont 266

turca, description 162

parthenogenesis 1093

Owen process, tests, Mich 38

Owosso area, Michigan, soil survey, U. S.

D. A 740

Oxalic acid, effect on plants 20

Oxalis parasite, new 878

Oxen, work performed by 1003

Oxygen, determination in respiration ex-

periments . .

.

1098

water 528

Oyster-shell bark-louse, notes. 677,

881,990,1090,1169

Conn. State.. 163

Vt 1089

lime analyses. Mass 229

Oysters, canned, examination 488

examination 890

histology, N.J 393

popular treatise 692

propagation, N.J 393

typhoid bacilli in 487

Ozonium auricomum, notes 45, 378
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Pachytylus suldocaUis, notes

Packing-house products. (See Animal prod-
ucts.)

bouses, inspection

Paddy. (Set Rice.

Pagoscope, notes, U.S. D. \

Paint, poisoning of cattle by, Conn. State p.hi

Taints and paint products, Inspection, \.

I)ak

Palm nut cake effect on composition of

milk 1106

feeding value 901

meal, feeding value 901

oils, volatile fatty acids in

royal, analyses of berries, Pa 276

Palms, date. (See Date palms. 1

Panao oil, notes 1076

Pancreatic juice, absence of lactase in 491

Punicum bulbosum, notes, ECans LSQ

molle, culture, Pla \A2

texanum, notes, Cans 130

Tansies, culture

Papain, investigations :, U
Papaipema purpurifasda, notes 7-

.

Papaw. culture on Florida Keys 1071

distribution in tbe United States. .

.

1162

Papaya, analyses 7gg

Paper making, use of wood pulp in 978

mill dustings, analyses, Mass 229

Para grass, culture, Fla 132

rubber. (See Rubber.)

Paracasein, chemical study 589

lactates, studies 697

Paraffin for agricultural motors 599

Paragrotis ochrogaster, remedies, Can 102

Paralysis after parturition ;i]
1

parturient. (See Milk fever. 1

Paranagrus optabilis, notes, Hawaii 7s::

Parasites of animals. (See Animal para-

sites.)

man. treatise 101

1

Parasitism of fungi 873

Paratenodera sinensis, notes, r. s. I). A... 26S

Paratyphoid bacillus, studies 406,914

Paresis, parturient. (Set Milk fever.)

Paris green, analyses 4J."»

Can
Ky L04J

La 347

Mass 1143

effect on potato Foliage, v Y.

State 161

Parks, national. U. S. D. A 163

Parsley, culture, Alaska

experiment 3, Mich 3t»

Parsnips, analyses, N. Y. State 11

culture, Alaska

varieties, Mich 23

Parthenium argentatum, economic impor-

tance

Parturient apoplexy, paralysis, or p

(See Milk fever.)

Passion flower fruit, analyses

fruit, culture

Tasteureila in case of anasarca

Pasteurellosis in calves and pigs 908

Hi

in butter :

Oi milk....

111'.!

mat

n.iti

''.

Pathology, 1

review of \r-

Payel te Valley, alkali coi dit

Pea and oal

aphis,

1 tie, notes

bran, ground, anal] 1 169

dust, analyses. Can. . .

.

169

meal, analyses, Can....

tibUity

weevil, notes
1

Teach aphis, Mack, notes.

notes

diseases, key fur. Can.... ;

notes, Ua College

Leaf curl. not< s .

.

treatment. Ml h

N.I -

lecanium, nofc s 178

moth, notes.

.

root borer, • ast» n , i '

scale, w .st [ndlan, • U

tree borer, 1

'"•

remedl

twig borer

yellows, notes

Peacl

anal;.

blossoming ' I

ning experii

chemical studies

oold Btoragi

culture, ohio.

.

in A.rg

fertih

fertilizer experim< '

trOSl injur;. I W
gum Bow, st "*'

1

plant '

'•

pruning

in tt
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Page.

Peaches—Continued

.

sod-grown, keeping qualities 662

varieties, Can 661

La 366

Miss 1157

winter injuries, Mass 248

Mich 37

„ N. Y. State 558

winterkilling, Can 141

Peanut bran, analyses 1101

X.J 276

R.I 276

cake, effect on composition of milk. 1106

feed, analyses 382, 1101

hay, feeding value, Tex 895

middlings, analyses, N. J 276

Peanuts, analyses 788

culture 548

experiments 754

Mich 354

for forage, U. S. D. A 412

Pear blight, notes 984, 1169

Mich 471

treatment, Idaho 1076

Mich 38

canker, notes 1 162

diseases, notes, Ala. College 471

leaf blight, notes 985

midge, notes 676

psylla, notes 783

rot, notes 50

rust, notes 1.57, 567

scab, notes 49, 567

treatment, Mich 38

witches' broom disease 1166

Pears, analyses, N. Y. State 41

blossoming period, Idaho 1069

Ya 864

canning experiments. La 366

cold storage., 768

culture, Ariz 466

in Argentina 662

dwarf v. standards, N.J 364

fertilization and sterility 39

fertilizer experiments, N.J 364

leaves, fertilizing value 1054

plant food used by, N. Y. State 39

preservation 768

productiveness as related to biology

of flowers 1156

ringing 467

root pruning 38

shipping experiment, Can 146

sod-grown, keeping qualities 662

varieties, Can 661

La 366

winter injuries, N. Y. State 558

winterkilling, Can 141

Peas, analyses 997

canned, examination 890

swelling, U. S. D. A 198

canning 890

culture, Alaska 863

effect on soil fertility 24

experiments, Can 852

La 366

Page.

Peas, culture experiments, Mich 35, 1147

N. Dak 237

digestibility, Minn 681

dried, coating with talc 789

fertilizer experiments 130, 765, 856, 953

Can 140

Me 1068

field, culture, U. S. D. A 132

varieties 352

Can 853

Mich 23

S. C 132

water requirements, Colo 753

food value, U. S. D. A 1024

garden, analyses, N. Y. State 41

germination as affected by tempera-

ture » 653

inoculation experiments 950

Can 950

Me 1068

N.H 1155

marketing experiments, La 366

regeneration of epicotyl 19

seed selection 666

Ariz 1066

Can 852

shading 1 126

varieties 760

Ariz 1066

Can 127,141,962

Mich 36

N.J 365

water requirements, Can 841

Peat, analyses, Mass 229, 1143

meal, digestibility 893

molasses, feeding value 64

mold, assimilation of atmospheric ni-

trogen by 120

moss, German, analyses, Mass 229

soil, capillary rise of water in, Can 841

treatise 645

use with calcium cyanamid 122

utilization in manufacture of ammo-
nium sulphate 345

Pecan bud moth, notes, Fla 479

case borer, notes, Fla 479

scab, description 158

weevil, notes, U. S. D. A 162

Pecans, culture, Fla 1158

distribution in the United States .

.

1162

insects affecting, Fla 479

Pedigree charts for poultry, Me 388

Pegomyia betas, notes 676

eepetorum, notes, U. S. D. A 990

fusciceps, notes, Miss 266

U.S.D.A 990

Penicillium glaucum, poisoning of cattle by. 720

Pennisetum typhoideum, awned variety 754

Pennsylvania-
College, notes 101,514,607

Station, financial statement 307

notes 101, 201 , 309, 607, 718

report of director 307

Pentatoma ligata, notes, U.S.D.A 782

Peonies, hybridization and selection 469

varieties 469
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Pepper, analyses

Pa

black, diseases, Dotes 154

diseases, notes :t:-i

weevil, notes

i ,8. D. \

Peppergrass, notes, N. Dak 240

Peppermint, analyses, N. Y". State 41

culture, Alaska 863

industry 766

U.S. D. A 766

Peppers, culture experiments, Mich

Pepsin, determination 530

use in cheese making 400

Can 177

Peptones, bacteriolysis

separation from lower amido
bodies

Perchlorates, determination 7

Perennials, herbaceous, planting charl -

.

Perfumery plants, culture and distillation

Periploca nigresct ns, notes 45

Peronoplasmopara cubensia, notes. Conn.

State 156

Peronospora parasitica, notes 374

Conn. State . 153

schleideni, notes 1162

Persimmons, Chinese, notes 368

distribution in the United

States L162

ripening 612

I. panese method 618

Pestalozzia funrmi. description, Bio 1165

guepini, notes 374, 776, 1084

palmarum. notes U>M

Petals, movements
Petechial fever in horses, etiology 915

Petrol for agricultural motors 599

Petroleum as a cattle dip 199

crude, analyses. Ky 1041

as a disinfectant 403

for spraying, Mich 38

preparation of emulsions.

tJ.S.D.A L094

PeVtsai, culture 367

Pharyngitis, infectious, in horses

Phaseolus lunatus, hydrocyanic acid in 347

poisoning of animals by

.

1012

vulgaris, poisoning of animals by. 1012

Phasgonophora sulcata, notes, \\ Y. Cornell 786

Phelipsea muteli, notes B78

spp., notes

Phenacoccus acericola, notes 619

dearneasi, notes, .Mont

.

Phenolic disinfectant, analyses

Phonological data, recording 1127

Philadelphia spp.. culture, Can m
Phlox, culture 771

mite, notes

Phloxes, notes

Phoma napo-brassica , notes ' 162

ohracKi. notes ilM

Phosphate—
"agricultural," tests 17

Algerian, fertilizing value

industry in Tennessee 953

Page.

Phosphate Continued.

of Ume for farm animals 583,894,1001

rock, analyses. k , hMl

Pa..

dissolved. (8et Superphosphate

fertilizing value 1054

finely ground, ai • k. I

fertilizing value i

production LM3
statistii

Phospli.il.

sorption by sods 613, 1 189

U.8.D.A 1138

all. 1062

ae affected bj nitrogenous fertilize i

comparison .. 1062

crucible for

effeel on platinum

for young animals 1108

in feed-, effeel "ii bones,

mineral, effeel on barnyard manui
native, experin

natural, detection In phosph 1

1

pot experiments

soluble, reversion in mixed manu:
sources and manufacture

Tunisian

ilso Superphosphat

Phosphatic slag, analyses, Pa

and ammonium salts. • H

experiments

fertilizing value.

methods of anal] -

Hole- M \t

Phosphoresoence of eggs ..

potatoes

ihoriC acid

availability.. 131

ted by ammonium
salts. .. .

in bone in. i

mixed fertilizers

phosphates.

Milfl

available, determination in »

citrate solubility in fertilizer -

determination

217

alkahmetric method.

rimn pyropb
B8

phomolybdii

hydrld

by citrate method

in fen

1135

pho

Ml p. HI .

113,217
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Phosphoric acid—Continued.
equilibrium of bases in presence of 1036

in soils of Java 446

removal by crops 430

solubility in soils as affected by electric

current 745

sugar-beet soils 1140

Phosphoric acids, reactions 1037

Phosphorus-

assimilation by animals 491

compounds, nutritive value 579

determination in soils 430

excretion as affected by water drinking. 683

metabolism 1000

poisoning of cattle 405

Photochemic studies of sunlight 117

Photometric investigations 651

Photosynthesis, experiments 651

Phoxopteris nubeculana, notes 782

Phragmidium subcorticium , notes 1086, 1167

Phryganidia californica, notes, Cal 994

Phthorimsea operculella, notes, Hawaii 785

Phyllactinia suffvlta, notes 573

Phyllosticta bizzozeriana, notes 986

phaseolina, notes, Del 47

Phylloxera, combating with electricity 468

in Hesse 1170

North American species 55

notes 266

remedies 952, 1170

resistance of grapes to, Cal .... 474

Physalis francheti, notes, Mich 36

Physalospora gregaria, notes 377

Physical geography, syllabus 713

societies and journals, U. S. D. A . 735

Physics, apparatus for instruction in,

U. S. D. A 10

teachers' association, U. S. D. A.. 637

Physiological preparations, water in 7

Physiology . recent progress 1000

Physopus rubrocinctus , notes 268, 376, 786

Phytophthora infestans. (See Potato rot

and Potato blight.)

omnivora, notes 376, 475,

986, 1085, 1165

Phytoptus vitis, remedies 569, 993

Pickles, making 665

Pig mange, follicular, U. S. D. A 88

sarcoptic, U. S. D. A 89

Pigeon feed, analyses 1101

manure, analyses, Mass. 1143

pea wilt disease, notes 775, 776

Pigeons, immunization against fowl cholera. 299

Pigs, alfalfa for, U. S. D. A 686

bacon, in Canada, Can 585

breeding in Russia, U. S. D. A 715

cacti for, U. S. D. A 66

classification, U. S. D. A 98

cost of raising, Can 896

cotton seed meal for, U. S. D. A 1122

products for, Ark 280

digestion experiments 274

external parasites of , U. S. D. A 88

feeding experiments 1004

Can.... 172,173,174,896

Conn. Storrs 896

Page.
Pigs, feeding experiments, Ind 387

Miss 282

Mo 1181

Nebr 897

Wyo 1180

in Jamaica 1104

following steers, 111 385, 583

grape pomace for 65

hair-follicle mite, notes 676

immunization against swine ery-

sipelas 298

industry in Europe, U. S. D. A 687

poisoning by beans 1012

raising 1002

rations for 384

score cards for, U. S. D. A 688

skim milk for, Miss 282

slaughter tests 172

spaying : 1012

Pigsties, construction 195

Pigweed, analyses, Hawaii 1177

Russian, notes, N. Dak 240

Pimento, culture in Jamaica 769

Pine, Austrian, notes, Kans 147

reserve carbohydrates in. .

.

541

forests, cultivating and fertilizing 773

leaf cast
;
treatment 987

shedding disease, notes 470

loblolly, diseases, notes 158

in eastern Texas, U. S. D. A. 773

Norway, planting 256

pitch, in PikeCo., Pa 256

root system 869

Scotch, culture 669

seedlings, fertilizer experiments 772

native, use in reforesting,

N. H 44

seeds, germination as affected by tem-

perature 653

experiments 370

squirrel, injuries by 1168

white, planting, Vt 1074

replacement in New England,

U. S. D. A 772

Pineapples, analyses 788

canning 578, 768

culture in Porto Rico, U. S. D.A 351

on Florida Keys 1071

fertilizer experiments, Fla 1154

harvesting and marketing, Fla. 1155

in French Guiana 865

preserved, sugar in 439

shading 766

Pinus longifolia galls 1093

resinosa, notes 256

Pionea straminalis, notes, Can 16

Pipes, steel-concrete 709

Pipette, new automatic 114

PipunculidfP, notes, Hawaii 477

Piroplasma equi. notes 89

Piroplasmoses, notes 1118

Piroplasmosis, bacilliform. in cattle 1015

in cases of dourine 296

horse sickness ... 1118

horses 192

notes 591
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Pissodes harcynisr, notes 1 I7J

notatus, notes

picex, notes 680

Plague transmission by insects

Plant analysis for determining fertilizer re

quirements 955

Breeders 1 Association, < ihio 963

breeding experiments

Can 852

Me
N. Dak 236,238

N.J 364,864

K. I 86]

S. Dak 544

With apples. Can L45

barley 656

Can 127

blueberries, Me 35

carnations 77n. 867

cereals 756

citrus fruits, V. S. I). A . ... L42

corn, Conn. State 857

111 26

Ind 857

R.I 858

eggplants, Me 35

grapes 43

oranges 865

peonies 469

potatoes, N. Dak 260

Vt 263

rye 244,968

strawberries, R. 1 862

sweet corn, N.J 970

tobacco, Conn. State 136, 138

U. S. D. A 135

tomatoes, Me 34

wheat 462

Can 126

N. Dak 260

Ohio 661

U. S. D. A 552

breeding, international conference ... 822

principles of 750

role of, physiology in, U. S.

D. A 123

selection in 1126

treatise 1055, 1144

work of Luther Burbank. 250,771

bugs, notes, U. S. D. A 160, 879

diseases-

bacterial, Mich 171

monograph 263

bibliography. Mass 259

control 91

by Owen process. Mich ... 38

in Germany 670

in Belgium 981

Connecticut, Conn. State 153

India 77."). 77r>

Indiana, Ind 1076

Minnesota, monograph 373

Montana . Mont I
"

1

Norway 989

Porto Rico. I. S. I). A 351

Queensland s ~''

7299—06 6

Plant d

in Vermont, VI 1077

w eel Virginia, w . \ .. ... 373, 1091

• 873, 1162

relation to weather, \ t .

.

1077

remedii N. I

review of literatim

sclerotium 154

t reatmenl .

.

Okla 512

extracts, effecl 01

food, availability 120, 121

in soil

ui

definition. i.i

Water soluble, ill BOl]

d, \ ia

growth as affected by

Bordeaux mixture

climatic factors

electricity I lu

intense heat and light, Ariz .

ughl

lunar influences

mutilation, Mass
soil acidity 131

growth, effecl on retention ,,f bases by
soils 1048

relation to transpiration Ms
intumescences due to chemicals 37.".

lice, monograph
notes 52,21

(". S. 1). A

remedies, N. J

physiology, relation to agriculture,

!'. S. I). A 123

Planters, notes 815

IMaiii ing plan, use 1069

Plants

albinism

as affected by poisons

Bodium salts, R. I

sulphur dioxid

superheated soils »W7

assimilation of ammonia by

nitrate nitrogen by mi
nitrogen by 648,751

lie nitrogen by.

.

blossoming period al Ames, Iowa n

bud variation

collections by children

color, control of 1146

in

culture under colored cloth 1196

diseased, physiology oi

desert, leaf anatomy 614

economic, iii Madras 164

notes

elect rocllltlire

evolution, U. S D. \
,

experiments with 750

fertilizer requirements

forcing with ether

identification

importation into Cap.' of 1, 1 Hope... 266
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Page.

Plants—Continued.
injury by fumes from industrial works

.

652

medicinal, in the United States, U. S.

D. A 752

native, in the Transvaal 6.55

of Guam ,
233

Mexico and Central America 233

the Rio Colorado delta 961

ornamental, culture in Alaska. U. S.

D. A 349

in North Carolina 44

notes, Mont 451

poisonous, in Australia 1118

Indiana 961

notes 1112

to stock 569

proteases of, investigations 542, 750

proteolytic enzyms in 542

regeneration in 956

respiration 234

root systems, U. S. D. A 716

symbiotic relationships 22

tropical, as affected by change of envi-

ronment 1 146

water requirements 21, 814

transfer in 452

Plasmodiophara brassicx. (See Cabbage

club root.)

Plasmopara cubensis, notes, W. Va 263

Plaster, land. (See Gypsum.)

Platinum crucibles, deterioration 527

Plats, experimental, grading 195

Platte River and tributaries, water rights

on, U. S. D. A . . . 510

Pleospora, relation to Ifelminthosporium .

.

1078

Pleuro-pneumonia—
contagious, etiology 191

in sheep 908

notes 80, 701 , 101

1

control 590

immunization 701

in cattle 804

horses 1192

sheep 1192

prevalence in Australia 1112

France 1011

Germany 186, 804

serum, distribution in the Transvaal . .

.

591

Plodia interpunctella, notes 1093

Plow, evolution of 93, 195

irrigation furrow 597

new, description 195

subsoiling 710

Plowing, experiments 98

in dry farming, Colo 752

with a traction engine 93

Plows, electric, in Italy 93

exhibit 93

tests 91

Plum aphis, notes, Can 160

black spot, infection 157

borer, remedies, Ga 466

brown rot, notes 1162

Burbank, origin 250

crown gall, notes. Ga 466

curculio, notes 478, 782

Can 160

Page.

Plum curculio, notes, Mont 266

U. S. D. A 1091

remedies, N. Y. Cornell 784

diseases, notes, Ala. College 471

gouger, notes, Colo 1169

U. S. D. A 782

pockets, notes 673

remedies 1162

pulvinaria, notes 478

scale, notes 783

silver leaf disease, notes 987

Wickson, origin 250

wilt, notes, Ga 466

Plums, analyses, N. Y. State 41

blossoming and ripening periods,

Yt 1071

period, Va 864

culture, Ga 466

Ohio 562

experiments, Miss 1157

in Alaska, U. S. D. A 349

Argentina 662

South Dakota, S. Dak. .

.

253

fertilization and sterility 39

fertilizer experiments, N. J 364

grafting experiments, Yt 1069

marketing, Mass 247

plant food used by, N. Y. State .... 39

varieties 975

Can 140,141,661

Ga.... 466

La 366

Mass 247

Miss 1157

Ohio 562

S. Dak 254

Yt 1071

winterkilling. Can 140, 141

Pneumo-enteritis in calves 593

Pneumonia in horses 191

etiology 1017,1115

infectious, in rabbits 402, 810

(See also Pleuro-pneumonia.)

Poa buckleyana, notes, Wyo 240

lucida, notes, Wyo 240

Podacanthus wilkinsoni, notes 881

Podisus maculiventris, notes 620

Poison tulip, poisoning of cattle by 808

Poisons, effect on plants 20

Pokeweed leaves, proteolytic enzyms in 542

Poll evil, treatment 292

Pollard for calves 894

Pollination methods 1 12,
r

Polypeptids, studies 1134

Polyphemus moth, notes 783

Polyporus obtusus, notes 376

schiveinitzii, notes 158

Pomegranate, culture on Florida Keys 1071

Pomelos, Chinese, notes 368

notes 768

shipping experiments 662

Pomology as a study 38

Ponds, bacteriological examination of wa-
ter, Okla 338

drainage into wells 640

Pontia rapse, notes, U. S. D. A 162

Poor, colonization in the country 816
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Poplar, bay, studies, U.S. l». A i:,u

leaf tyer, notes, Ky n:i

Leaves, fertilizing \ alue. 105

1

Poppy, crimson California, origin 250

Population, relation to food production 7s7

Pork, prices in I reland 305

production, Can 172

1 . s. d. a teg

I'm-t facilities on Atlantic and Gulf coasts,

U. S. D. A 602

Porto Rico Station, notes 101,927

report, U.8.B. A 351

Portsmouth sandy loam, manuriaJ require-

ments, C S. D. A 646

Potash

assimilation by plants 953

availability in soils 226

X. C 444

available, determination in soils 330

compounds, insoluble, in humus (545

deposits, formation 831

in Germany 1054

the United States 848

determination 6, 432, 435,830, 1037

in soils 731

fertilizers, comparison 650

Mass 234

fertilizing value 122, 1143

from feldspar and mica 842

industry, development 1054

in Germany 848

salt deposits at Frankfurt 947

salts, analyses, Mass 229

comparison 450

fertilizing value 954

for potatoes 548

sources and manufact ure 650

treatise 539

substitution of sodium for, R. 1 232

vegetable, analyses. Conn. State 846

Potassium

absorption t>13

by soils 1139

U. S. D. A 1139

atomic weight 527

carbonate, analyses, Conn. State 846

Mass 1143

H.I 847

compounds in humic substances 842

cyanid, analyses ~>t>

metabolism 1000

new reagent for 218

salts, effect on plants 544

Potato bacterial disease, notes |6

Conn. Stale. L53

bacteriosis, notes 1 163

beetle, notes

N.J 378

U.S. D. A 782

remedies. Can B80

Me 1081

X. Y. Slat.' 161, 162

black scab, description 777

notes !'

blackleg, notes 472, 87

3

blight, notes. Mich CI

Vt 261

Potato blight, n.>t.- W.Va.
treatmenl < in

\b

brov n Bpol . Dote 1 163

\ ' 1077

remedie 1163

\ '

1 reatmenl , Vt.

downy mildew, I

State

dry rot. notes

early Might, uotes 775, LOG

foliage a- affected byarsenit v. Y
Stale |,,

1

late Might, note- ;:.-,, lit,.;

resistance t". \ I

t re.-, t merit. \. Y. State . 161

leaf curl, notes

treat nient .

moth, notes

parasites of H7i

new. notes

pulp, dried, feding value 1004

rot, development. Vt...... 261, 1080

investigations, Vt i<i7'.«

notes :

Conn. State [56

c. S. I». \

resistance t". VI

treatment

Can .

VI .

scab, note- :. 1163

resistance to N 1 k

VI

treatment. Can .

blah...

Vt...

swamp, now -

wet r..t . notes. - -

winter rol . aotes

Potatoes

aerial t iilwrs

arsenical poisoning, VI

breeding for resl

\ t

cooking quality, U. 8. D. \

t.-t

1 of producl

culture

BBS

Ariz ....

D \ 198

1156

inch.

X.l'.k 237



1292 EXPERIMENT STATION RECORD.

Potatoes—Continued.
culture experiments, N.Y. Cornell 133

in West Virginia 1151

near Greeley, Colo.. U. S. D. A. . 133

degeneration 28, 29

fertilizer experiments 17,28,

130,238,239,358,449,

654,753,760,848,855,

856,948,949,952,967,

1054, 1062, 1063, 1148

Can 244

Fla 1151

Mass 234

Me 1063

freezing 888

growth as affected by Bordeaux mix-

ture 540

light 540

irrigation experiments, Wyo 706

lime nitrogen for 538

phosphorescence in 487

planting 659

potash fertilizers for 650,954

salts for 548

prices in Ireland 305

quality in, N. Y. Cornell 358

root system, N. Dak 23

seed selection 28,239

Can 127,852

Miss 1067

N.Y.Cornell 133

sprouting 967

treatment, Colo 1147

shrinkage, Colo 1147

spraying 543

Mich 23

U. S. D. A 1122

experiments. Can 127, 155,244,874

N.Y.Cornell.... 133

N. Y. State 46

R.I 1063

Vt 261,1079

starch content 1151

as affected by fertilizers . . 967

varieties 28, 29, 132, 238, 239, 244, 352,

357, 754, 760,963,967, 1062, 1063, 1151

Ariz 457

Can 127,244,853,962

Fla 1151

Mass 235

Mich 23

Miss 1067

N. Dak 238

N. H 1155

N. Y. Cornell 133

Pa 241,1057

R. 1 1063

water requirements, Colo 753

Poudrette, nitrification 948

Poultry-
alfalfa *or, U. S. D. A 686

breeding 1004

experiments 796

U.S.D.A 169

breeds, Utah 391

consumption in Great Britain, U. S.

D. A 716

cotton-seed meal for 797

Poultry—Continued.
crate feeding 492

digestion experiments 274

diseases, notes 402, 506

experiments, Can 175, 176

Me 388

Utah 390

farm at University College of Reading. .

.

623

feeding, U.S.D.A 1024

experiments, Can 898

Mass 283

N.Y. State 796

feeds, analyses 583, 1101

Mass 581,1178

N. H 1179

N.J 276,1101

N.Y. State 797

R.I 276

Wis 891

mixed, analyses, N. Y. State 490

houses, construction 69, 795, 796, 1004

and ventilation,

U.S.D.A 412

descriptions. Me 388

tests, Can 898

in the United Kingdom, U. S. D. A 716

industry in California, U. S. D. A 692

New Zealand 1004

South Australia 1004

southern California 796

Tasmania 1182

of Petaluma, Cal., U. S. D. A . 1105

statistics, U.S.D.A 177

journal, new 623

mites parasitic on 57

notes, N. Dak 284

parasites, notes 506

parasitic worms in 596

pedigree charts, Me 388

production in Kansas, TJ. S. D. A 716

products, marketing, Conn. Storrs 899

races of 1004

raising 69, 1004

Minn 69

courses of instruction in 96

in confinement, Oreg 69

notes 899

Conn. Storrs 388

U. S. D. A 716,899

report on 411

station in Ireland 822

trap nests for 1004

(See also Chickens, Ducks, etc.)

Powder post borers, notes, U. S. D. A 162

Powdery mildews in Washington 373

Wash.... 264

Power, applications to farm work 206

Prairie dogs, destruction 570

Kans 159.

U.S.D.A 412

hay, feeding value, Nebr 688

Precipitation, composition as affected by
meteorological factors 532

cycles on the Pacific slope 638

Precipitins in glanders 808

Preservative, new, analysis 1183

Preservatives, analyses, Can 906

butter, Can 182,903
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Page

Preservatives, cream, Okla :.i_'

effect on animals 891

digestion 888

food 165,429, 188,788

Ky 380

meat, studies, Mont . . 187

milk 74,75,182,290,39

130, 195,695,696,734,801,1006

Can 906

Del 588

Preserves, analyses, N. Dak 270

Prickly comfrey, analyses, N. Y. State n

pear, analyses, Eawaii 1177

as food for stock, U. S. D. A. 65

feeding value, Ariz 190

Primroses, mutants and hybrids 124

Printing United States Government publi-

cations '. .. - 609

Prionoiystus robin in , notes 376

Proctotrupoidea, new species, Hawaii 783

Prodenia littoralis, notes 52

spp. , notes 678

I'ros/liogonimus euneatus in hens' eggs 1018

Proteases of plants, investigations 542,750

Proteids—

absorption fiO

assimilation 1103

cheese, separation 432

Can 834

chemistry of 937, 1039

decomposition products 1 14, 220, 486

determination in feeding stuffs 528

foods 1175

milk 430

glutaminic acid in 832

glycocoll content 220

hydrolysis 683

in beans, proteolysis 850

castor beans, studies 635

colostrum 398

milk, glycocoll content 1108

peptic digestion 271, 579, 793

permeability of intestines for 1112

production of fat from 168

protection of trypsin by 380

separation 113

and purification, Conn. State. 114

storing in liver , 1176

studies 1134

synthesis in animal body 271

tryptic digestion 271

utilization in animal body 00, 1 103, 1205

vegetable, investigations. Conn. State.. Ill

precipitation by ammonium
sulphate 220

separation 433

Protein, determination, tables for, Wyo.. . 1133

metabolism 1000

as affected by lecithin. 4(K)

experiments 1175

theory of 11

requirements by man
undigested, determination in feces. 1040

Proteoptrryi deludana, notes, Fla 179

Proteoses, separation from lower- amido

bodies 133,614

Protozoa, pathogenic, treatise 500

Page.

Protj l in. effect on nutrition 579

Provence oil, anal-, w

Provender, anal] - M n:s

R. I

VI 169,170,1102

Prune aphis, aotes

Btoneless, origin ,

D

Prunes, culture In Oi

pollinal Ion Oi 12

pruning, Oreg i_-

Pruning, direct lona for .

principles of, Ma -

tools, descripl Ions

Prussic acid in planl

Pst udococcus act r

Pseudoglanders, resemblance to pseudo
tuberculosis

Pseudomonas campestris, notes

Can

vitality 157

pruni, infection [57

/ ii i iiinrii in . notes.

Pseudopeziza medicaginis, notes, Ariz

trifolii, notes

Psila rosae, notes

Psittacosis bacillus, studies 'Ml

Public lands, grazing on, U. S. D. \ 817

PuccineUia airoidt «, notes, Wyo 240

Puccinia asparagi. (Set Asparagus]

coronata, notes

gra mini*, notes 1078

Ariz 1078

vitality of spores ...

I . notes B75

Kliacearum, notes 1162

maivacearum, notes iir,_>

podoplii/lli. culture experiments.

rubigo-vera, vitality of spon

sorghi, culture experiments 374

spp.. notes

siip:i\ culture experiments

tomipara, culture experiment

Pucciniastrum padi, notes 1182

Puerperal eclampsia. (Set Milk ;

Pumping for Irrigation, U. 8. D \

machinery al Mildura, Victoria.. . 1120

planl in Hawaii 1120

plants, cost, U B. D. \ KM

Pumpkins, analyses, v Y. Btate n

varieties, Nil 1156

Pumps, compound centrifugal

U. 8. D. I.

Purdue University, agri< ultun »n

1'urin bodies in I Is

. Usin milk ... 180,709,801,10

lid . im

Putnam scale, notes

Pyelonephritis in hogi 88

Pyridin bases, assimilation by plants ....

px riti barnyard manun
Pyro, roseph, biographical sketch

Pyropl l compounds

Pyropl '> 404

ttk 101
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Page.

Pyrus baccata, notes, Can 145

mains, notes. Can 145

prunifnlia, notes, Can 1 15

Quack grass, notes, Iowa 233

Quails, economic relations, U. S. D. A 476

notes "81

Quamoclit coccinea, grafting 563

Quarantine conditions in Oklahoma 500

Quince curculio, remedies, N. Y. Cornell ... 784

leaf blight, notes. 985

Quinces, analyses, N. Y. State 41

culture in Argentina 662

plant food used by, N. Y. State ..

.

39

ringing 467

varieties, Can 661

winter injuries, N. Y. State 558

winterkilling, Can 141

Rabbits

—

digestion experiments 1002

eating by cattle 405

frozen, in Australia, U. S. D. A 716

immunization against fowl cholera 299

pneumonia 402

jack, destruction, Nev 159

protection of apple trees from, Ark 974

Rabies-
control 590

in Pennsylvania 1011

diagnosis 192,298,916

hereditary transmission 408

immunization 810

in Muridse 595

rats and mice 1018

infectiousness during incubation stage.. 1018

inoculation experiments 298

investigations, foreign, U. S. D. A 401

Negri corpuscles in, diagnostic value ... 916

studies 1118

nonvirulence of milk of affected animals

.

916

notes 499, 592, 698, 1188

premonitory fever in 811

prevalence in Austria 1012

France 1011

Germany 186, 804

Massachusetts 1011

Ohio....." 804,1189

relation to fowl plague 1018

serum treatment 298

studies 595

transmission 1018

treatment 1018

with radium 595

virulence of blood in 408

virus, as affected by centrifuging 192

radium 811

destruction in peritoneal cavity .

.

916

Radiation as affected by water vapor 639

Radish root maggot, notes, Can 160

Radishes-
analyses, N. Y. State 41

culture, Alaska 863

experiments, La 366

Me 35

Mich 35

Tex 252

on sterilized soil, R.I 862

Page.

Radishes—Continued.
culture under cheese cloth, Can 140

fertilizer experiments, R. I 346, 464

germination as affected by temperature

.

653

growth as affected by electricity, Mass .

.

259

marketing, Tex 252

experiments, La 366

seed selection 666

shading 1126

varieties, Tex 252

Radium, effect on metabolism in dogs 795

plants 752

rabies virus 811

Railroad ties, catalpa for 1074

production, U. S. D. A 773

Rain map of New South Wales, LT . S. D. A . 1042

tree, notes, U. S. D. A 637

water, chlorin contents 533, 737

composition, studies 532

investigations 943

nitrogen content 533

Rainbow, Pernter's theory, U. S. D. A 10

quadruple, U. S. D. A 637

Raindrop, notes 638

Rainfall—

and irrigation in foreign countries 638

autumnal, effect on yield of wheat, U. S.

D. A 10

cyclonic distribution 531

duration, methods of measuring, U. S.

D. A 10

in Barbados, composition 737

Bombay Presidency 812

California 638

China and Korea, U. S. D. A 735

Colorado, Colo 752

drainage area of New Orleans, U. S.

D. A 222

England 836

and Wales 639

Germany 836

Great Britain and Ireland 736

Mexico, U. S. D. A 735

Queensland 737, 1044

region of Boulogne 737

Rhodesia 115

Russia 1136

southern California, U. S. D. A 637

Texas 1044

Washington 638

periodic variation in arid region,

U. S. D. A 1!

relation to barometric pressure 338

flow of springs 738

forests 1044

U. S. D. A 1044

types 836

Rainfalls, heaviest recorded 442

Rainmaking, fake, U. S. D. A 222, 1042

Raisins, spoiled, analyses, Can 169

Ramie, culture in India 1063

Rampart Station, report, U. S. D. A 350

Rampion, culture experiments, Mich 36

Range improvement, Ariz 1058

in Washington, U. S.

D.A 25
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Page.

Ilango, stock, in the Transvaal 655

Ranges, grazing on, U. S. D. A M7
notes 569

Ranilla, notes B07

Ranunculus sceleratus, poisoning of cattle

by

Rape, analyses, Can 169

and com silage, analyses, Can Ki'i

wheat [or pasture, X. I>ak . ...

as a cover crop, Can* 140

culture

Fla 132

experiments, Can 854

Mich n i:

for pigs, Can S96

notes, Kans , L29

Miss 105G

seed cake, effecl on composition of

milk 1106

examination, VI 241

meal, analyses, Conn, state... 1100-

selection, Can 851

silage, analyses, Can 169

varieties 352, 555

Raspberries, analyses, N. Y. State 41

culture, Okla 664

Tenn 665

fertilizer experiments, X. .1 . .

.

363

Raspberry diseases, key for, Can 154

notes, Okla 664

juice, examination 59

root borer, notes 54

Rations, army, in the Philippine Islands ... 787

calculation 384

effect on water content of t issues.

.

387

Rats, destruction .">7(>

by bacteria 47<i

transmission of rabies by 1018

Reading course bulletins 305

Reclamation Service. (Srr United States

Geological Survey.)

Red clover. (See Clover, red.)

Red gum, mechanical properties of wood,

U. S. D. A i:,l

studies, U. S. D. A 150

maggot, notes 785

spider, notes 989

Mass 2(15

l". S. I). A 7sj.7s.-p

Redtop, culture in Alaska, U.S. I>. A 350

seed, examination, Vt 241

Reductases in milk xtw

Redwater. (See Texas fever.

Rhodesian. (Ser African coast

fever.)

Referees of Association of Official Agricul-

tural Chemists 621

Reforestation in California 4»m

dry districts 668

Xew York B71

Refractometer, immersion, use in food anal-

ysis 1038

Refrigerating apparatus

machinery, treatise

Refrigeration, treatise

Reindeer hair, uses, V S. D. A Tit'.

Rennet, effect on milk 400, 1109

Page.

nyon Creek , 597

oiw, const ruction ... 918

outlets [93

Respiration

calorimeter, description, ' . B. D. A 165

for animals. I'., _•;.,

experiments with animals, r ,

men
-

I
• \ 579

<>l' plants

Respiratory excbai d i,\ food

quotienl as affect 7u

in static work 1 100

Rhabdophaga hett robia, ni

Rhipicephalus annulatus, notes 57

appt ndiculatu n I

anstralis, notes

.

57

decoJoratus, notes

1 vi rtsi, not 912

simus, note
spp. iii South Afric • ^n

transmission ol African

coasl fever bj 189

Rhizobia, biology of

Rhizobius UypharUhx, notes, (J. S. l>. \

towoomh. note. ..:>

tonia sp.. note-

Rhizoglyphus echinopus, not* -

Rhizomaria picex, notes 1 171

Rhizomucor parasiticus, effecl on animals .. * » 1

7

notes

Rhizopus eguinus, effect on animal .. 917

Rhode Island-

College, extension work . . .410
notes 514,820, I2»>1

soil survey, U. S. D. A 740

station, financial statemenl 924

guide to grounds
notes 101,

202,309,514,718,820,927,1204

report of director

Rhodesia, information concerning ~>\2

Rhodesian redwater. N" African

fever. 1

Rhododendron leaves as thermometers,

r. s. i). a

Rhododendrons, cold storage for.

Rhubarb, analyses, x. Y. State II

crimson winter, origin

culture. Alaska 963

Ark . ..

fertilizer experimi nts, M
forcing in the dark

with ether, ' 3. D. A 7p;

\ I

leaves, proteolytic ell/\ Ills m
Rhyncophorus palmarurn '

Rice, analyses ....... • xs

bran, anal] •• n a •'• ll
"

Wis

by-products, feeding ralw ,
Tex 894

improvement,

utilization

coating with talc

N

culture experiments

Ark
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Page.

Rice, digestibility, Minn 681

exports and imports, U. S. D. A 711

feed, analyses 382, 1101

N.J 276

N. Y. State 490

Wis 891

fertilizer experiments 855, 856

flour as adulterant of wheat flour 889

for calves 894

food value, U. S. D. A 1024

hulls, analyses, Wis 891

injury by liming 18

irrigation, U. S. D. A 409, 705

magnesia for 1151

meal, analyses 1101

middlings, analyses, Wis 891

oil, properties and use 489

plantations, laying out 814

polish, analyses, Hawaii 1177

polishing 996

production in the United States, U. S.

D. A 924

unpolished, use 1097

varieties 856

Ricin, studies 635

Rinderpest, blood examinations in 1114

complications 189

control 500

immunization 85, 1014

in Egypt 913

investigations, foreign, U. S.

D. A 401

notes 592, 804, 1188

serum distribution in the Trans-

vaal 591

preparation 1014

treatment in India 189

Ringing, effects of 467

Rio Colorado delta, plants of 961

Riparian rights in New South Wales 193

Risler, Eugene, biographical sketch 103

River and flood service on Grand River,

Michigan, U.S. D. A 10

gage readings, U. S. D. A 737, 1042

surveys and profiles 91

Road material, trap rocks for, Idaho 709

Roads, construction, drainage in 707

in Alaska and Canada. 194

Idaho 1196

Tennessee, U. S.

D. A 194

dragging 194, 410

earth, drainage 1120

economics of 711

improvement 93

in South Carolina . . . 194, 599

in Eygpt 918

Iowa 93,709,918

manual 598

Maryland, report 1020

New Jersey 194

Ontario 709

Rhode Island 709

maintenance 1 196

Robinia pseudacacia, leaf development 651

Rock, ground, as a source of potash 848

phosphate. (See Phosphate.)

Page.

Rock powders as affected by water, U. S.

D. A 301

Rocks, decomposed, absorptive properties . 644

decomposition 613

by water 1138

U. S. D. A. 598

weathering 842

Rodents, injurious, in Nevada, Nev 158

Rodman, Thomas R., biographical sketch,

U. S. D. A 939

Rcestelia spp., studies, Iowa 374

Roller, gasoline motor 1021

Root cleaners and graters, exhibit 93

crops, composition as affected by fer-

tilizers 845

culture experiments 543

fertilizer experiments 654

seed selection, Can 851

tests 764

varieties 352

cutter, notes 815

hairs, development 849

maggots, notes, U. S. D. A 990

pruning, device for 258

systems of field crops, N. Dak 23

plants, U. S. D. A 716

tubercle bacteria-

cultures, N. Y. State 648

U. S. D.A 750

experiments, Okla 647

tubercles-

anatomy 956

effect on composition of crops-
Mich 133

U.S. D. A 1024

micro-organisms in 960

Roots, absorptive capacity 652

regeneration 651

after splitting 19

solvent action 1205

Roquette, culture experiments, Mich 36

Rose aphis, remedies, Idaho 1076

apple, analyses 788

black blight, notes 1084

beetle, Fuller's, notes, U. S. D A 782

bushes, analyses, N. Y. State 41

chafer, notes, Me 994

disease, new, notes 674

foliage, analyses, N. Y. State 41

mildew, notes 1086

treatment, Idaho 1076

rust, notes 1086

remedies 1162

scale, notes 163

Rosellinia necatrix, notes 154

rad ciperda, notes 374

Roses, classification 563

culture 770

hybr'dization 43

insects affecting 163

resistance of varieties to rust 1167

Rotation experiments 239,

330,543,753,755,761,1057

Can 129

111 356

Kans 130

N.Dak 238
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Pagi

Rotation experiment s, Ohio mi
K. I

S. I>ak :,H

of crops on heath soils 353

Rothamsted experiments, book of 542

Roundworms, genera, 0". S. D. A L168

in horses, treal tnenl 7ui

Roup in chickens, notes I 188

Rubber canker, notes L085

Castilloa, culture in Wesl Indies... 170

Ceara, in Brazil 372, in;:.

culture in Ceylon 565, 566

Hawaii, Hawaii 566

West Indies 170

statistics 566

disease due to mites ."i7l

diseases, notes 374, i
||v "'

industry in Peru 77

1

on the Gold Coast 774

statistics .*. .

.

1 7

1

kickxia, analysis 775

mistletoes of 851

Para, analyses 946

culture and preparation 774

germination experiments 774

in Ceylon 872

leaf fungus 877

notes 565

tapping 152

plant, guayule, economic impor-

tance 257

plants, treatise 258

preparation 670

Sapium, in Ceylon 1075

tapping 566, 670, 980

experiments 372,

470,471,872,1075

spiral system 1075

treatise 980

trees, layering 45

yield 148

varieties, tensile strength 1074

Rue, analyses, N. Y. State II

Ruminants, maintenance and growth, cost. 1 104

nitrogen excretion 1 103

Rural economics, courses in 1 199

U. S. D. A HO
monograph 599

teaching in high schools.

.

1 L99

treatise 94, 302

engineering, courses in 327

V. S. I). A ... 410

report on 325

teaching 816

engineers, need of 4

sociology, course in. U.S. 1>. A 410

outlines for course in 1 199

Rush, Baltic, notes. Wyo 240

Rust fungi, culture experiments 374, 1078

Rusts, hete.rcecious, studies 567

parasite of, Conn. State 15:<

(See also Corn, Wheat, tic.)

Ruta-bagas. (See Swedes.)

Rutgers College, notes 413,718

Rye and clover, culture 659

as a cover crop, Me 973

bran, analvses, N. J 276, 1101

reeding experiments 244

culture, 1 la

experiments

Ala. Tuak(

127

in Al., -. ' l> \

feed, anal] 1100

v i 276, 1101

\. V • •

M 117s

fertilizer experiment

64fl - 1152

V I

germination as affected by differenl

substances

growth as affected by differenl

stances

improvement by selection

lime, nitrogen for

middlings, analyses, NT. J

i>r< drilling

prices in Ireland

ripening

root system, X. Dak 28

Shorts, analyses. Wis

structure Of stems w 1152

varieties

Can
S. Dak 544

Sacchaline, notes 130

Saccharin, detection in foods

feed, analyses

Saccharomyces cerevisise, structure and bi-

ology

Sacramento area. California, sod survey.

U. S. D. A 740

Sage, analyses. X. Y. State II

culture. Alaska

Saginaw area. Michigan, soil survey. I' .8.

D. A : l"

Sainfoin, culture experiments

Can 128

Mich

Saisseiin olea . notes

Salad dressing, analyses

Salicylic acid as a milk preservative

detection ill fOOdS

determination 812

effeel on urine

in fruits

I
Saline County, Mo., soil survey, U. 8. D. \

Saliva secretion, relation to f l 1001

Salmin, cleavage product* IH

Salmon, canned, poisoning by, M"!it 187

Salsify, anal] bos, x. Y. State II

breeding experiments, N.J

culture. Alaska

experiments, Ificn

Salt, analyses, Cy
U. I 847

deposits at Frankfurt

formation 111,881

uuc, formation 633

lands, reclamation 814

value in asparagus culture. Ark 251
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Page.

Saltbushes, notes, Wyo 240

Saltpeter waste, analyses, Conn. State 846

Salts, inorganic, in metabolism 684, 791

soluble, removal from soils 947

water soluble, in soils 445

IT. S. D.A 13

Salvia rusts, notes 1086

Sampling, review of methods 114

Samshu, manufacture 1110

San Antonio area, Texas, soil survey, U. S.

D. A 740

San Bernardino Valley, California, soil sur-

vey, U. S. D. A 740

San Jose scale, control 516

notes 159, 378, 478, 479, 676, 783,

881, 989, 995, 1090, 1091, 1169

Can
Conn. State.

Ind

Miss

Mont
N.J
U.S. D. A..

remedies

.

516, 679, <

Cal

Can
Del

Mass

Md
Miss

N.J
N. Y. State.

Ohio

Oreg

W. Va

160

163

1066

266

266

378

265

5,992

163

874

992

265

678

679

5,477

079. 1091

Sand, classification 16

Sandalwood spike disease, notes 776

Sanitary inspector's handbook 576

Sanitation, handbook 165

of a country house 1024

animals, treatise 1111

Sap flow in trees 958

Sapium spp. in Ceylon 1075

Sapodilla, analyses 788

black blight, notes 1084

culture on Florida Keys 1071

Sarcoptes scabiei, notes 57

suis, description, U. S.

D.A 88

Sassafras sprouts, destruction, Ark 974

Sausage, corn meal in, detection 576

manufacture in Prussia, IT. S. D. A. 716

preservatives in 487

Savory, winter, analyses, N. Y. State 41

Sawdust ashes, analyses, R. 1 847

detection in flour and bread 1135

Sawfly, notes 1 172

violet, notes, IT. S. D. A 265

Scabies. (See Cattle, Horse, Pig, and Sheep
mange or scab.)

Scale, black, notes 52

cottony maple, remedies, N. J 378

Howard's, notes, Colo 1169

insects, descriptions, Conn. State 163

notes 268, 784, 880

Mont 266

Ohio 512

Page.

Scale insects, parasites of 1171

remedies 783, 1169

Cal 163

Mich 37

N.J 378

Putnam, notes 478

San Jose. (See San Jose scale.)

scurfy, notes 881, 1092, 1169

Schistosomum bovis, notes 1116

indicum, notes 1116

Scholarships in agriculture 1127

School at Otterbach, Austria 722

buildings, suggestions for 97

children, underfeeding 1174

exhibits, preparation 198

garden at Bowesville, Canada 1200

movement, history 97

new kind 604

work, correlation 97

gardening, notes 306

gardens in Boston 197

California 604

Cleveland 616

England 1127

Great Britain 920

New York City 416

Philadelphia 714

rural schools 1200

prospectus 97

report on 603

U.S. D.A 714

suggestions for 97

summer school course in. .

.

1127

grounds, suggestions for 97

Penn, for negroes 622

Schoolroom decoration, notes 306

Schools-

agricultural. (See Agricultural schools.)

common, agriculture in 622, 623, 922, 1022

grain-judging contests in 715

horticulture in 1199

preparation of teachers for. .

.

1200

elementary, agriculture in. . . 307, 713, 819, 1023

nature study in 307, 713

simple exercises for 923

high , agricultural economics in 1199

agriculture in 713, 723, 1022

domestic science in 604

horticulture in 1199

meteorological maps for, U. S. D. A 939

movable, course in cheese making for,

U.S. D.A 1199

for home economics 604

normal, agriculture in 97, 204

paper on 328

of Bolivia, agricultural text-book for. .

.

602

Illinois, agriculture in 603

Missouri, agriculture in 97, 204

New Hampshire, agriculture in 411

nature study in 411

New Zealand, agriculture in 823

North Dakota, agriculture in 411

nature study in 411

Ohio, agriculture in 623

public, agriculture in 204, 603, 714

Cal 1022

paper on 328
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Page.

Schools—Continued.

rural, agriculture in ... 96,97, 196,306,615, 1200

US. D. A 410

Industrial education in 196

nature study in 97, 1022, 1200

Schweinitz, E. A. de, biographical sketch,

U.S. D. A 715

Sciences, natural, work in Norway. U. S.

D. A
Scion and stock, interrelation

as affected by stock, Yt 1069

8t torus i >il<i<iris, notes 1168

Srlerotinia frucHgena, notes. Conn. State.. 153

fuckeliana, studies 985

lib( riana, notes 375, (,72, l Hi?

nicotiansj, notes 47

Sclerotium diseases of plants 154

Seolymus, culture experiments, Mich 30

Scolytid larvae, notes 988

Scolytidae, new species 988

Score cards for corn, Ohio 548

grain 715

live stock, N. Dak 277

U. S. D. A 688

tomatoes, N.J 365

Scott County, End., soil survey, U. S. I). A. 740

Scudderia texensis, notes, Ark 974

Scymnus marginicollis, notes, U. S. I). A. 265

Sea water, nitrous acid in 533

Seaweeds, analyses, Mass 114:;

utilization . 7,s7

Security stock food, analysis, N. Dak 276

Sedge, analysis, U. S. D. A 349

Sedimentation, relation to drainage 1020

Seed control in France 83C

station at Orebro 661

Vienna 1153

in Denmark, report 861

work in Germany 1153

drill, improved universal 710

selection, competition 861

for semiarid conditions 1125

testing laboratory. Aynsome 764

Seeds, adulterated, dealers in 623

as affected by ether and chloroform .
.".11

low temperatures 653

buried, vitality, U. S. D. A 556

distribution, N. Dak 236

X. .1 si.

I

foul, analysis, Vt 221

germination—

as affected by—
lime nitrogen 537, 96

1

nutrient salt solutions 1065

experiments, Ariz 463

tests

Can 131

inspection, Me 1066

methods of testing, Vt 211

mixed, analyses, Can 168

packing for the Tropics 1162

production 1072

ripening, studies

stimulants for, U. S. D. A 1122

transformation of nitrogenous mate-

rial in. during ripening 541

vegetable, vitality, Conn. State 141

8 Is, \ Italitj

weed, burying it different depths,

\ Dak .-in

•• from canals l 120

W'Vo

Seismographic records, Canadian, 1 - i» . \

Seismographs, record sheet for, ' 3. D. A
Seismology in the United

Libbey circle in, '

Sell cooker, value.

Senecio burcheUii a hepatic dr
rhovjs

Separator. Set I ream separal

slime, tat contenl

Separators, tin cat nv,
Septicemia

hemorrhagic

control in Pennsylvania . 1011

disease ol chickens resembling. si l

in calves and pigs.

domesticated animals . . si

notes llss

prevalence iii Massachusett - lull

puerperal, symptoms and t reatmenl

.

9] l

Sequoia seedlings, transplanting . 772

Sericultural station at Padua, report . 995

Sericulture. {Set Silk.)

Serradella. culture experiments 7til

Mich....

Sesame bacterial disease, notes iii><;

cake, effect on butter fat 71, 193

meal, effect on milk 1 106

oil. properties

Sesamia fusca, notes

remedies 1 169

Sesia scitula, notes, Fla 179

Sewage, analyse-. Kiass

bed sludge, analyses, Mass

disposal in Berlin

Massachusetts. .

Ohio I'M

Paris. 92,443,845,1137

p resent practice 1138

progress In 533, 1137

septic tank for, <aii 194

method

irrigat ion, examples of

farm. Berlin ....... 37,9

nitrification In sods lOfiO

•lie matter- in. resistance ..... 1137

purification

biochemistry ol

biological H37

treatise.

with copper sulphate. . 1186,

U88

sampling for analysis

sludge experiment - 81

products from

Sewer pipeS, cement

Sewerage, treatise 838

Shade tree insects, new, N. Y. Cornell.. 680

[n Denver, « M
North Carolina It

sharpshooter-, notes I B D \ . .

.

879

Sheep-biting li<'<\ remedies mo
botflv. note- 1116
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Page.

Sheep breeding 492

experiments 67,68, 172, 795

U. S. D. A 169

digestion experiments 274, 581, 893

Mass... 274,279,283

Me 64

Pa 275

Wyo 1179

dipping 504, 593, 1192

diseases, control 1116

treatise 804

feeding experiments 65, 68, 585, 690, 896

Wyo 68,689,1202

spoiled meal to 1001

fluke, notes 406

foot-rot, treatment 594

Friesian, milk production 77

grape pomace for 65

grazing crops for 3S3

immunization against anthrax and
blackleg... 86

heartwater. . 404

in Abyssinia, U. S. D. A 716

Alaska, U. S. D. A 349

Argentina, U. S. D. A 716

Australasia, U. S. D. A 716

Australia, IT. S. D. A 716, 1112

Buenos Ayres, U. S. D. A 715

industry in Europe, U. S. D. A 687, 688

infestation with flies 914

lungworm, notes 406

maggot fly in Australia 87

notes 268

maggots, remedies 1116

manure, analyses, Conn. State 846

Mass 229,1143

fertilizing value 1140

milk production by 1010

nodular disease 596, 804

La 405

nostril fly, remedies 1116

parasites, S. Dak 596

notes 1016

remedies 1116

pox, control 1116

experimental 190

immunization 593

notes 702

outbreak near Leipsic 1016

prevalence in Austria 1012

Germany 186

serum treatment 191

virus, preservation in leeches . . . 593

prices in Ireland 305

raising 1002

scab, control, U. S. D. A 702

eradication 914

mite, remedies 1116

notes 401, 592, 909, 1188

prevalence in Germany 186, 804

Massachusetts ... 1011

Ohio 804

score cards for, U. S. D. A 688
shearing 795

slaughter tests 172

stomach worms 596

Page.

Sheep stomach worms, life history, U. S.

D.A 1116

ticks, remedies 1116

wintering, cost, Miss 278

Shellfish, typhoid bacilli in 487

Ship stuff, analyses 382, 1101

Fla 490

R.I 276

Shoddy, analyses 230

Shorts, analyses, Fla 490

R.I 276

and bran, analyses 1101

Shrubs, leaf development as affected by
light 651

ornamental, notes 666

Can 141

Mont 463

pests of 158

planting 1069

pruning 976

winter injury, Mass 259

Silage crops, notes 195

111 24

Wis 195

for cows, U. S. D. A 98

losses in making, Can 129

syllabus of lecture on, U. S. D. A 819

(-See also Corn, Clover, etc.)

Silica, determination 614

in phosphatic slags, fertilizing value. 952

Silicate residue, analyses 230

Silicates, analysis 614

solution in soils 537

Silk cocoons, physical properties 996

culture in China 680

Italy 680,681

Japan 680

Madagascar 575

North Carolina, N. C 480

manual 58

treatise 480

industry in Japan 1173

of spiders, notes 58

Silkworm diseases, notes 58, 575, 996

eggs, artificial parthenogenesis. .

.

995

as affected by heat 995

larvae, sexual characters 268, 995

Silkworms, breeding experiments 58

development as affected by light 440

emaciation and flaccidity 1173

flagellate parasite of 885

rearing 885

thoracic feet, regeneration 268

Silos, construction , 195, 815

Fla 132

111 302

Wis 195

lecture on, U. S. D.A... 819

filling 195

Wis 195

costof,IU 24

value of 183

Silver leaf disease, notes 987

Sindora wallichii, oil of 1076

Siphonodon australe, notes 256

Sirup, analyses 576
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Page.
Sirup, cane, analyses. U.S. 1>. A

manufacture, Ala. College <h>7

U. S. D. A ... 158

methods of analysis. U.S. D. A.-... 160

Sirups, analyses

Ark

X. Dak
methods of examination 529

Sisymbrium aMssimum, aotes, N. Dab 240

Sitka Station, report, U. S. D. A
Skim milk for calves 894

Can

Idaho ;:s7

Miss 277

U. S. D. A 716

pigs, Can 896

Conn. Storrs 896

Miss 282

Slag. (See Phosphatic slag.)

Slaughterhouse, municipal, in Berlin,

U. S. D. A 716

tankage, analyses. Conn.

State 846

Slaughterhouses in Australia 1112

Slaveholding, cost in cotton belt 303

Sleepy disease of chickens 811

Slugs, notes 51

remedies 1054

Smoke, injuries by, U. S. D. A 198

Smut, seed treatment 262

(See also Barley smut. Corn smut.

etc.)

Smuts in Connecticut 374

Smynthurus luteus, notes 881

Snails, notes 51

Snout beetle, undescribed, notes, Miss 266

Snow, composition, studies 532

crystals, evolution 1 15

notes, U. S. I). A 222,735

early, in Alaska, V. S. D. A 735

formation, U. S. D. A L042

Snowfall and water equivalent. C. s. I>. A . 11

Snowfalls in New York, IT. S. D. A 222

Snowy tree cricket, notes. U.S. D. A 879

Soap washes, use 11C9

Society for Horticultural Science . 616, 665, 868, 1 1 25

Sociology, rural, course in L199

I . S. D. A IK)

Soda, assimilation by plant s

fungicides, crystallization of

lye, analyses 1 26

w;i ter, analyses, Ark

Sodium-
carbonate, analyses, H.I s

1

7

and oxalate, use in acidi-

metry 10

chlorid. (See Salt.)

determination in soils

fluorid, as a milk preservative

metabolism 1000

nitrate. (See Nitrate of soda. I

nitrite, nitrification "''

salicylate as a milk preservative

salts, agricultural value. K.I

effect on barley and rye

plants 544

R. I

Page,

Sodium Continued.

substitution f<>r potash. K. I 232

sulphite, determination, N. Dak 270

Soil acidity, effeel on planl growth 13]

analysis, value of

amendments, analyses io

bindini

carbon <lio\i<i in hi
constituents as affected by

i lc currenl 745

liming i; 1 >n
Dunkirk clay loam, analyses, \. Y.

Cornell 1.,]

fertility

accumulation In uncull

lien .I By crop rotation ! [28

definitions 944

determination

K.I 71.

discussion

experiments

maintenance

Colo.

ignition, determination of loss on >

improvement, III
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Page.

Soil moisture—Continued.

effect on nitrogen content of oat

straw 132

investigations, N. Mex 341

progressive chaDges in 947

studies, U. S. D. A 15

physics, laboratory guide 947

preparation, Miss 236

rolling 445

sampling 436

sinking, in Venice 947

solution, mineral constituents, U. S.

D. A 742

sterilization 672

Mass 259

R.I 862

Vt 1068

Strongsville, fertility studies, Ohio 945

survey in Illinois 839

surveys in the United States, U. S. D. A. 740

temperatures 226

Idaho 342

in Alaska, U. S. D. A 350

tests, Mass 234, 235

treatment in greenhouse culture, R. I .

.

464

Wooster, fertility studies, Ohio 944

Soiling crops for cows, N. J 353, 394

Pa 285,901

Soils, absorption of—
ammonia by 537

phosphates by 17, 844, 1139

U. S. D. A 1139

potassium by 1139

U. S. D. A 1139

absorptive power 644

acid, in Ohio

liming

studies

aeration

Can
alkali, investigations, Cal. .

.

Mont.
treatment

analyses 10, 369, 770, 772, 845, 856

Ark 974

Can 118

Ky 1041

Mass 229, 1143

S. C 146

U. S. D. A 458

interpretation for farmers ... 939

as affected by leaf extracts 647

steam 1138

bacteria in 120, 447, 537. 648, 739

N. J 342

bacteriological investigation, meth-
ods 120

barley, in Austria 242

beaver-dam, in Oregon 1046

Bureau of, field operations, U. S. D. A. 740

review of work 742

cacao, notes 446

catalytic power 1138

changes in, due to earthworms 744
chernozem, fallow culture 753

fertilizing 342
classification 226, 839

330

231

330

445

841
'

1064

226

227

Page.

Soils, clay, absorption of water by 119

colloidal substances in, isolation 119

cultivated, mineral constituents 841

denitrification in, studies 17

diluvial forest, water content 868

effect on composition of crops, Can . . . 840

endosperm of wheat and
barley 24

evaporation from 445

U. S. D. A 15

exhaustion : 842

fertilizer requirements 121, 447, 955

Ohio 944, 945

U. S. D. A... 227,646

formation 842

heat evolved on moistening 745

heath, investigations 352

Hessian fertilizer requirements 1047

humus, diffusion of water in 342

notes 840

hygroscopic capacity 534, 725

liming 647

loess, in Rhenish Palatinate 1047

marsh, investigations 840

mechanical analyses, Can 840

U. S. D. A 137

analysis .... 16, 340, 341, 745, 1046

new method 447

methods of analysis 434, 446

U. S. D. A 831

mineralogical examination 16, 226, 537

moor, bacteria in 120

composition 119

culture experiments on . . . 18, 119, 753

fertilizer experiments on 449

liming experiments on 18

of Bavaria, potash content 446

nitrification in 947

N. C 344

nitrogen balance 24, 749

enrichment 1050

oat sickness 845

of Alaska, analyses, U. S. D. A 349

Belgium, studies 119

Dorset, report on 1047

France, architecture 118

Gascony 840

Hawaii, analyses Hawaii 360

Illinois corn belt, 111 356, 534

wheat belt, 111 361, 534

Iowa, classes, Iowa 225

Java, phosphoric acid in 446

Montserrat 644

Natal, analyses 226

New South Wales, analyses 16

old market gardens 765

Pontine marshes, analyses 446

Rothamsted, composition 542

Sweden in relation to population. . 446

the Bahama Islands 839

Philippine Islands 16, 1071

Rhenish Palatinate 839

Transvaal, analyses 226

Valpantena, calcium carbonate

in 746

Veliko-Anadolsk forest 745

Tunis, water content ",.r,

osmotic pressure 1138
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Soils, oxidation, Lnvesl igationa

peat, capillar) ri e of water In, I an

percolation of water through. 226

physical condition, improvement . .. 1 19

physico-chemical analysis 113

productiveness iji

properties as affected by fertilizers

and plants 949

putrefying power mi
reaction as affected by ferl ili/.ers 431

relation to forests

removal oi soluble salts from 947

review of literature 1046

PUhher, analyses 946

sampling 330

simple exercises 923

experiments 714

studies «.)1

sugar beet, solubility of phosphoric

acid in 1140

cane, of Jamaica, analyses 446

superheated, effect on plant growth. . 617

swamp, in Ontario, Can lis

investigations, Can 840

technology of 742

tobacco, of Porto Rico, analyses, I'. R. 33

toxic substance in 613

Ohio 945

R. I..., 842

U. S. D. A 340

treatise 746, 838

tropical, studies 446

uncultivated, accumulation of fertil-

ity in 227

underdrainage 707

unproductive, notes 744

properties, U. S. D. A. 340

studies, R. I 842

upper layers, disappearance of water
from 943

water content in relation to plant

growth 534

soluble plant food in, U.S.D.A. 13

salts in '.

445

West Prussian, analyses 16

worn out, improvement. Ala. Tuske-

gee 16

renovation. 1 . S. 1>. A.... H44

Solanum commersonii, culture experiments. 244

notes H7.t;.v.i

Solar eclipse. Aug. 30, 1905, U.S. 1). A II,'.:;:

halo, Feb. 3, 1905, at Washington.

D. C, U. S. D. A 10

Soldier bug, spine.], notes 620

Solids, determination in cider and vinegar.

.

42s

Solvents and solutes, separation I

Soot, Manchester, constituents of 140

soft coal, analyses, R.I 3
;

Sore mouth in pigs, notes, l*. S. I). A 96

throat, outbreak due to Infected milk . 76

Sorghum-
analyses, Hawaii U77

culture, Fla

Kans I ;"

experiments, ('an 8 54

Miss

in Madras 1150

Page
Sorghum < lontlnued.

drought : 1125

hay. feeding val

juice, analyses, k mil

leaf Bpo1 , not ...

not m

poisoning of cattle by, m

llln

trine, f-T toi D \

seed, feeding value.

manufacture of liquor from ... .

selection

Can
Sorosporium

Soursop, culture on Florida K<
i

iu:i

South Carolina College, not

South Dakota
College, notes

station, financial Btatem nl

report of director.

Sow thistle, analj ses, Hawaii .... 1 1 77

Soy-bean bread, analysis

fodder, digestibility, M.. 279

meal, digestibilil v

silage, notes, Mich

beans, a nalyses 382

Ky 1041

Mich

composition as affected by root

tubercles, Mich

culture experiments

Can

Mich

Mi-
with corn for silage,

Mich

efleel on succeeding crop v I

fertilizer experiments, R. I.

.

h

for pigs, In.l

inoculation experiment- 1

1

Can

note-. 3 I

varieties, Can ,

,

Miss

spavin, discussion . . 1188

Spaying, methods 1012

Spear grasses, not

Species, origin of . ... 814, 1147

Spelt, culture. Colo 1H7

Okls

exp rum i I I

hulls, analys v. 891

note-. Mieh

Okla.

rust, notes, Csj

van. til

Can.

retla citrnUina

988
-

imnii 1086
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Page.

Sphinx, white-lined, notes, U. S. D. A 160

Sphyrapicus varius, economic relations .... 51

Spices, active principles 889

analyses 576

Conn. State 1097

methods of analysis, Pa 270

Spider, red, notes 989

Mass 265

U. S. D. A 782,785

Spiders, new, descriptions 988

silk of, notes 58

Spinach, culture, Alaska 863

experiments, Mich 35

fertilizer experiments 18

seed selections 666

Spireas, cold storage for 369

culture 1159

Spirillosis in horses 1017

Spirillum of fowls 1018

Spiroptera megastoma, notes 597

sanguinolenta in dogs 917

Spleen enzym, proteolytic 486

Splenectomy, effect in tuberculosis 82

Spondia, analyses 788

Spondylitis, tuberculous, in cattle 910

Sprayer, knapsack, notes 676

Spraying apparatus, notes 1169

tests 1167

calendar 159, 575, 784

Iowa 1169

N. J 1094

Ohio 1169

Vt 268,1094

dust v. liquid, Ark 974

Del 994

experiments, N. Y. Cornell 784

machinery, notes 475

Ala. College 471

notes 159

Me 1156

pumps, N. J 1094

treatise 55

Spring-tails, notes 783

Springs, flow as affected by rainfall 738

fountain and geyser 639

hot, in the Southern States 640

in Ozark region 640

Spruce as affected by origin of seed 667

disease, notes 475

forests, spacing and thinning 371

growth 869

Norway, plantations in Iowa 44

pineapple gall, development 54

root louse, notes 1171

sawfly, notes 988

seed, sowing 773

seedlings, fertilizer experiments . . ... 772

thinning 774

Spruces, monograph 565

Squabs, raising 899

Squash borer, notes 52

bug, notes 52, 783
Squashes, breeding experiments, N.J 364, 864

culture, Alaska 863

experiments, La 366

fertilizer experiments, R.I 346

freezing 888

Page.

Squashes, germination as affected by tem-
perature 653

marketing experiments, La 366

seed selection 666

varieties, N. H 1155

Squirrel tail grass, notes, Wye- , 240

Squirrels, injury to pine trees by 1168

St. Louis Exposition. (See Louisiana Pur-

chase Exposition.)

St. Mary grass, feeding value 892

Stable hygiene 73

Stables, dairy. Can 179

111 395

disinfection 591

ventilation 1189

Stalk borers, notes 989

Me 994

U.S.D.A 879

Starch, cleavage products 437

condition in stale bread 577

desiccation 437

effect on barnyard manure 951

for calves 894

grains, studies 123

manufacture, progress in 401

meal, analyses 382

molecular weight 1039

sirups, methods of examination 529

Starches, foreign, detection in cacao prod-

ucts * 429

Starfish, analyses, R.I 847

Starters in butter making 77

Conn. Storrs ... 1185

Oreg 79

Stearophora radicicola, description 876

Steers, cacti for, U.S.D.A 66

digestion experiments 230, 274, 893, 1003

Can 892

feeding experiments 65, 67, 795

Ariz 278

Ca 171

Colo 66,491

111 385

Iowa 277

Kans 794.1104

Miss 278,1179

Nebr 688

Pa 279,794

Tex 894

U.S.D.A 1122

Va 895

respiration experiments, Pa 380

U.S.D.A. 579

slaughter tests, Iowa 278

Steirastoma depressum, notes 786

Sterility in cows 701, 911

notes 908

Stick insects, notes 881

Stiffsickness in cattle 503

Stilbum flavidum, notes 880

nanum, notes 776

Stipa nelsonii, notes, Wyo 240

Stock and scion, interrelation 43, 662

effect on scion, Vt 1069

foods. (See Feeding stuffs, condimen-

tal and proprietary.)

(See Live stock.)
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Stocks, color inheritance 1 159

Stomach as affected by temperature of food 792

diseases in cattle, U.S. D. A 190

ruminants 1115

secretion as affected by tea. . - 1000

worms in horses and sheep

sheep 1016

U. S. D.A 1116

treatment 7i>i

Stomatitis, necrotic, in calves and pigs, CJ.S

D.A 86

specific papular, in cattle mi i

Stomoxys spp., notes 57,81

Stone, Roy, biographical sketch 103

Storm, cyclonic, Oct., 1905, U. S. D. A loll

movement, relation to pressure,

U.S. D.A 1042

warnings at wireless telegraph sta-

tions, U.S. D. A 222

for lake vessels, U. S. D. A

.

735

Storms, apparatus for observing ami re-

cording l (
> 1

1

energy of, U.S. D.A 939

Strainers for driven wells 1 196

Straw as a mulch for apple trees 253

commercial grades 655

cutters, descriptions 920

fuel value 919

Strawberries

—

analyses, N. Y. State 41

breeding experiments, R. 1 862

bud variation 250

cold storage for 369

culture, N. Y. State 1158

Okla 664

Tenn 665

experiments, Mich 36

Pa 254

in Cuba 664

fertilization and sterility 39

fertilizer expc iments, Miss 1067

N.J 364

forcing experiments, N. Y. Cornell 467

injuries by birds, Mich 36

irrigation experiments, N. J 364

marketing 1158

Miss 1067

pedigreed plants, Ind 1066

preservation 768

varieties, La 366

Miss 1067

N.Y.Cornell 467

N. Y. State 1158

Ohio 664

Pa 254

Tenn 665

fall bearing 1071

Strawberry crown girdler, notes, Me 99

1

diseases, notes, Okla 664

fat, studies 635

weevil, notes 1092

N. J 378

Stream measurements 506

U.S. D.A 706

Streams, computing cross-section areas 641

flow as affected by forests 371

7299—06 7

Page.

Streams, interstate, water rights on,

D V

underground, measuring flow <>f.. 91

winter Mow . in \«u York, '

D \

Streel sweeping j, analyst ..... M7
Streptococci, diseases dui I 188

in milk 196, L007, L183

Strt ptO( tudie 1 173

capsulatu - gallinarum, d<

tion Ml
Streptothrix Bpp. In actinomycosl

Strongylut contortut In cattle, 8 I B13
-

notes 597, 1015

dougla 7ni

fii'irin. notes

gracilis In cattle

micrurus in cah es

paradoxv. • in pigs lull

Stylopidae, notes, Hawaii 177

Subsoiling experiments

Succotash as a soiling crop, Mich 1 1 IT"

Sucrose, determination 614

Sugar and flaxseed, analyses, Me
oil meal, analyses, Pa

apples, culture on Florid i. 1071

as a commodity, history 1196

beet by-products, analyses, \". Y.

State 190

chips, dried, feeding value inof

crown borer, notes, U. 8. D. A

pulp, analyses lioi

Pa

dried, analyses

M ss 1178

\ i 276,1101

feeding value, \. '
. . 900

for cows, X. J 304

effect on milk 1^>

feeding value. Can 171

for steers, Colo

(Sec also M beet

pulp. I

soft rot. notes, Mich 171

beets, analyses

Can
Ky
Mich

U ,-

climatic em tronmi

compo
vir.

culture

Ariz.

Cal

dried

fertilizer experimi

2,1148
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Page.

Sugar beets, fertilizer experiments, U.S.D. A. 30

insects affecting, Colo 1169

seed, U. S. D. A 29, 134, 1122

sodium nitrate for 847

tolerance for alkali, Cal 1063

varieties 30, 130, 352

Can 134,858,962

Mont 458

cane, analyses, Hawaii 761

beetle, notes, U. S. D. A 781

brown spot, notes 776

culture, Hawaii 135

experiments 856, 859

Hawaii 763

Miss . . . 236, 1055

U.S.D.A .. 458

in Cuba 660

Hawaii and Reunion 551

diseases, notes 472

treatment, Hawaii ... 778

evaporation by 969

fertilizer experiments 460,

762,1065,1152 (

Hawaii .. 360

U.S.D.A. 458
I

fly, notes 676

growers' association 969

gum disease, notes 46

gumming, Hawaii 778

industry in the South 969

insects affecting 785

irrigation experiments, Hawaii. 359

juice, analyses 489

U. S. D. A 460

methods of analysis, U.

S. D. A 460

loaders and harvesters, La ...

.

1056

physiological investigations ... 551

pineapple disease, notes 472

products, fermentation 488,612

red rot, notes 776

string 779

rind disease, notes 472

root disease, notes 472

Hawaii 77S

rot, investigations 262

seed and corn feed, analyses 382

seedlings 460

tests 1065

La 1056

smut, notes 776

soils of Jamaica, analyses 446

stem and root development 763

tops, analyses, Hawaii 1177

treatise 859

varieties 460,

461,762,859,1065,1152

Hawaii 761

determination 733

eSect on digestion 70

milk secretion 70

muscular work 1100

experiment station in Peru 927 !

factors determinating price 615 I

ieed, analyses, Mass 1178
[

N. J 276 I

Vt 1102 I

Page.
Sugar, feeding value 170

for cows 71

horses H04
industry in Hawaii and Reunion 551

Peru 1065

invert, determination 613

manufacture, progress in 907

methods of analysis 424

product obtained by overheating. .

.

439

production, statistics 711

school, new, in Belgium 1127

treatise 859

(See also Beet sugarond Cane sugar.)

Sugars, analyses, N. Dak 270

unification of terms for... 332

methods of analysis, N. Dak ... 270

reducing, determination 335, 425

Sulla, culture experiments, Mich 354

Sulphate of ammonia-
action as affected by lime 18

analyses, Mass 229

Pa 229

R. 1 847

availability of nitrogen in, N. J 344

decomposition in soils 1048

effect on phosphates 1053

fertilizing value 448, 648, 750

Mass 234

manufacture from peat 345

nitrification in soils, N. C 344

Sulphate of potash-
analyses, Conn. State 846

Mass 1143

Pa 229

R. I 847

and magnesia, analyses, Conn. State . .

.

846

Sulphates, determination 938

Sulphur, determination 113, 938

in illuminating gas. 823

plants 431

dioxid as an insecticide 620

effect on plants 957

dip, analyses 425

excretion as affected by water

drinking 683

fumigation, injury to apples 264

fungicides, preparation 674

metabolism 1000

need in the diet 271

soda wash, preparation 426

washes. (See Lime-sulphur
washes.)

Sulphuric acid, determination in water 831

effect on barnyard manure. 951

in milk 695

Sulphurous acid, absorption by meat 1177

determination in foods . .

.

833

meat 1040

effect on digestion 1189

urine 1189

Sumter County, Ala., soil survey, U. S. D. A. 740

Sun, effect on plant growth 440

spots and leafing and flowering of trees. 224

total eclipse, Aug. 30, 1905, U. S. D. A. 222

variable action, U. S. D. A 637

Sunflower-seed oil, analyses 889

Sunflowers, culture experiments, Can 854
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Page.
Sunflowers, culture experiments, Mich 30

growth as affected by mutila-

tion, Mass ;,40

varieties, Can 853

Sunset, green ray, V. S. D. A 637

Sunshine at Aas Agricultural College lit;

in Colorado Springs 940

Germany 836

Gupa oil, notes 107G

Superior area, Wisconsin-Minnesota, soil

surrey, U. S. D. A 740

Superphosphate-
absorption by soils 844

ammoniated, fertilizing value 848

tables for 112

analyses, Conn. State 846

Mass 229, 1143

R- I 847

Vt... 1041

and potash salts, analyses, Conn. State. 846

basic, fertilizing value 952

effect on barnyard manure 951

fertilizing value 952

free acid in 7^936

methods of analysis 936

nitrogenous, analyses, Conn. State 846

preservation of manure by 649

Suppuration, gangrenous, bacteria in 500

in cattle, bacteria in 592

Surra and mbori, identity 915

forms 296

in camels 1117

notes 81, 1188

transmission 1117

Swamp fever, notes 401, 698, 1188

soils in Ontario, Can 118

investigations, Can 840

Swath turners, exhibit 93

notes 815

Swede heart rot 1164

Swedes, analyses 461

culture experiments, Can 854

feeding value 65

fertilizer experiments 238,

239,352,358,461,963

germination as affected by temper-

ature 653

varieties 238, 352, 1153

Can 854

Mich 23

Va 855

Sweepings, fertilizerfactory, analyses, Conn.

State 846

street, analyses, R. I 847

Sweet clover, culture experiments. Mich 354

notes, Wyo 240

corn, analyses, X. V. State 41

breeding experiments. N. J . .

canned in 1905, U. S. D. A 924

culture experiments, Mich 35

In the South. V . S. D. \

germination tests. Conn. State. 141

varieties 352

Mich

N. H 1155

N. I

Page.
Sweet pea anthracnose, cotes 264

peas, color inheritance 1159

potato flour, analyses 685

tops, anal] ses, I iawaii 1177

weevil, notes B7g

potatoes-

culture

experiments, Miss 236,1055

grafting

\arc tie . Ill LOSfi

Swine diseases, treatise 904

erysipelas bacillus, culture experi-

ments

Immunization

prevalence in Austria 1012

Germany ... 186

serum treatment

plagpe, control 500,1191

in Germany 1016

immunization 88,1117

notes 81,505,592, 11

prevalence in Germany ....

Ohio 804,1189

(See also Pigs.

Syllabus of lecture on

cattle feeding, fj. S. D. A 819

field experimentation, (J. B. D. A 819

silage and silo construction, ' . >. i>. a. 819

Symptomatic anthrax. {Set Blackleg

Sylvinil , analyses. Pa

Tdbanut spp., distribution 1095

notes

Tacchini, Pietro, biographical sketch,

D. A
Taenia saginata, synonymy

solium, synonymy
spp., notes

Taenia, synonymy. U.8.D. \

Tseniarhynchus, synonymy, r. s. i>. a ...

Takosis, prevalence in Massachusetts mil

Talc as a coating for grains

detection in foods

Tallow, beef, detection in lar-l

Tama County, towa, soil survey. U.B. D. A

Tamarinds, analyses

Taniers, description, P. R
Tankage, analyses, Mass 1 1 43

Pa

VI 1H41

for pigs, ('an S96

In.l

nitrification in -

slaughterhouse, analyses, Conn.

Tanks, baiter. minatlon of

in, Okla

Tanner Pa

Tannia. analyses

Tannin, determination :
-

' 530,1041

Tanning materials, extraction.

,

Tansy, analy II

Tapeworms In anim nt

• •hie \ 704,1118

horses 703

1016

turkeys U. B. D. a 704,1118

703,808
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Page,
j

Tapeworms, production of toxins by 917
j

synonymy 378

U. S. D. A 1168

Ta ro, analyses "88

tops, analyses, Hawaii 1177

Tarragon, analyses, N. Y. State. 41

Tarson emus ch iron ise, notes 266

sp., notes 574

Taxonus nigrisoma, notes, U. S. D. A 782

Tea, active principles 889

culture, S. C 146

in Jamaica 769

Japan 666

the Caucasus 666

damaged 685

diseases, notes 776

effect on stomach secretion 1000

experiment station in India 822

experiments 867

ferment in 254

gray blight, notes 374, 1084

mosquito blight, remedies 882

root disease, notes 374

technology of 769

unusual forms 487

Teak bee-hole borer, notes 573

forests in Burma, fire protection 372

seed, germination 670, 981

timber trade of Burma 981

Tecoma mollis, analyses, U. S. D. A 337

Tectocoris lineola cyanipes, notes 991

Telluradiometer, description 11

Temperature—

atmospheric, U. S. D. A 10, 222, 224, 939

determination 11

body, as affected by external tempera-
ture 888

discussion 484

measurement 684

variation in 691

low, at Thompson Hill, Conn., U. S. D. A. 10

effect on seeds 653

observations, U. S. D. A 736

on Lakes Huron and Superior.U.S. D. A. 222

Mount Rose, Nev., U. S. D. A 735

still, clear nights, U. S. D. A 637

relation to barometic pressure 338

Tennessee Station, financial statement 198

notes 101,202,414,1204

Tenodera sinensis, notes, N.J 378

Tent caterpillars-

notes 159
(
478

Cal . .
. 994

(See also Apple-tree tent caterpillar.)

Teosinte, culture, Fla 132

evolution 757

notes, S. C 132
Tephritis tryoni, notes 879

xanthodes n. sp., description 786
Tetanus-

antitoxin, transmission to offspring 186

.: us in animal feces 916

. renous suppuration 500

402
in horses, properties of blood in 1017

treatment 1017
j

. S. D. A 401 !

Page.

Tetanus—Continued.
notes 908

serum treatment 408

spores, persistence in animals 1115

toxin 1194

as affected by oxidizing substances 595

transportation through nerve

fibers 805

Teiradia salicicola, notes 377

Tetranychus glover i, notes, U. S. D. A 785

telarius, notes 574

Texas College, notes 101,202,1124

fever, control, U. S. D. A 1190

in Pennsylvania 1011

discussion. La 592

U.S.D.A -189

eradication 317

immunization 504, 592

Miss 292

investigations, U. S. D. A 401

notes 404, 499, 804, 807, 1114, 1188

parasite, studies 591

prevalence in Australia 1112

Massachusetts.. 1011

Ohio 1189

ticks, conference on 311

eradication, La 404

Tenn 189

notes, Okla 479,512

(-See also Cattle ticks.)

transmission 58

treatment 912

with hemoglobin 292

Station, notes 1124

Thelephora laciniata, notes 1167

Thermodynamics of atmosphere, U.S.D.A. 1042

Thermograms, publication in facsimile, U.

S. D. A 735

Thielaviopsis ethaceticus, notes 472, 776

Thistles, notes 1153

Thomas-ammonium-phosphate, fertilizing

value 649, 848

slag. (See Phosphatic slag.)

Threshing machines, interchangeable
screens 710

Thunder and lightning, treatise 737

Thunder clouds, notes, U. S. D. A 1042

Thunderstorms and tides, U. S. D. A 637

Thyme, analyses, N. Y. State 41

culture, Alaska 863

Ti leaves, analyses, Hawaii 1177

Tibicen cruentifera , notes, Mont 477

dahli, notes 991

Tick, bont, transmission of heartwater by. 85

brown, notes 912

fever. (See Texas fever.)

Rhodesian. (See African

coast fever.)

Ticks, biology of 57

notes 58, 266, 1172

protozoan in, U. S. D. A 504

(See also Cattle ticks.)

Tidal phenomena, notes, U. S. D. A 222

Tide-gage work in Louisiana, La 598

Tides and thunderstorms, U. S. D. A 637

at Panama, U. S. D. A 1042

Ties, railroad, catalpa for 1074
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p
Ties, railroad, production. U.S.D.A 77;i

Tile drainage, X. 11 ml1

Tillage system in dry farming, Colo 752

Timber
destruction by ants 1093

dry n>t
. notes

1 167

for railway construction in New South
Wales

1 162

handbook

insects affecting, U.S. D.A Ki2

preservation, handbook 775

new method 77.-,

resources of Liberia 256

values, determination, U.S.D.A 149

worms, notes, U. S. D. A 162

(See also Lumber and Wood.)
Timothy

analyses, Wis 25

billbugs, notes. 111 677

culture experiments, Wis 25

in Alaska. U.S.D.A 350

on alkali soils. Mont 226

cutting at different dates'

fertilizer experiments, N. Y. Cornell 161

Ohio 1141

fly, notes 989

germination as affected by temperature 653

hay, composition, Pa 272

feeding v.ilif. Pa 380

Va 895

heat of combustion. Pa
new insect enemy 988

seed, examination, Vt 241

shelled, value 763

Tin can separators, tests. Mo H v
"

Tipula olcraeea, notes 676

Tisheriit mdlifolit I'm . notes 620

Titanic acid, determination

Titanium, studies

Tobacco-
active principles 889

bacterial wilt, notes 46

bibliography

black spot, notes. Conn. State 153

breeding experiments, Conn. State 138

by-product, analysis. Ky 1041

cover crops for. Conn. State L38

U.S.D.A 716

crop reports.!'. S. D.A 711,924,1122

Cuban seed, culture In Texas, U.S. D.A.
culture

U.S.D.A 8ti0

experiments, Mich 36

Pa

P. 1:

in Hawaii. U.S.D \ 350

Porto Rico, U.S. D.A 351

under shade

curing experiments. 1'. K
Deli, study

disease notes, X. C "dl

diseases, notes

dust, analyses. Conn. State

early description, Conn. State 1 38

extract, analyses *-'•

Kv 1041

Tobacco Continued.
fertilizer experiments 24.">

Ohio

P. R
Wis 32

flowers, proliferation

horn worm, notes

Imports, 1 S.D.A 1122

improvement, Conn, state

1 B.D.A
insects affecting

Hawaii

Investigations in < 'in... 1 . s i>. a :,.-,i

Porto Rico, P l:

leal

lime and magnesia ror 1153

mosaic disease, ln\ esl lga1

notes •

must, notes, Conn. State L53

poisoning of cattle by... * 119]

potash fertilizers for

a . notes 17

I di8tibution, U. S. D \

notes, U. S. D. A 108

tion, Md
U. S. D. A 716

stems, analyses, Ky 1041

229, 1143

Sumatra, culture under shade, Pa

Wis
thrips, notes. U. s. 1). a LO00

varieties, U. S. !». A
white rust, note-

Tomato bacterial di

blight, notes, Mich 171

treatment. Idaho

rup, analyses

diseases In California. Cal
•

Tomatoes-
analyses, X. V. State 11

breeding experii 864

ea lined, examination 890

in 1005, U. 8 I' V

canning experiments, La

classification, x. J

crossing experin
"

culture

1 . B. D. A

experiment s, I. a

M. ;

I

in greenhouses, \ '

under glai U

descriptions, blanks for, x. .1

fertilizer experiments, Ind 1066

R 1

forcing experin..

in winter. Vt

marketing experiments. La

pruning. Can H<>

556

36

score card for, X. J

' "ii 666

shading 1 1 -r'
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Page.

Tomatoes—Continued.
varieties 863

Can 140, 863

Mich 36

N. H 1155

N.J 365

Vt 249

Tomicus bidentatus, notes 267

curvidens, notes 573

typographus, notes 573, 1172

Topiary, book of 42

Tornado at Binghamton, N. Y., U. S. P. A. 636

Carbondale, Pa., U. S. P. A. . .

.

637

Snyder, Okla., U. S. D. A 637

in Alabama, Mar. 20, 1905, U. S D. A. 10

Florida, Apr. 14, 1905, U. S. D. A. 222

Mar. 20, 1905, U.S. P. A. 11

Oklahoma, Mar. 17, 1905, U. S.

P. A 222

insurance, U. S. P. A 939

Tornadoes, notes, U. S. P. A 1042

Tortrix ambiguella, remedies 568, 1170

pilleriana, remedies 1 1 70

viridana, notes 267

Toxin and antitoxin of fatigue 486

Trailing arbutus, propagation 147

Trametes pint, notes 158, 1172

Transpiration, relation to plant growth 848

Transportation in Persia, U. S. P. A 716

problem 206

Trap rocks as road material, Idaho 709

Tree cricket, snowy, notes, U. S. P. A 879

diseases, treatment, internal 959

N. Pak . 261

planting, notes 306

seedlings, fertilizer experiments 772

root pruning 258

seeds, germination 670

Trees, American, planting in Europe 1073

electrical conductivity, Mass 259

evergreen, reserve carbohydrates in . 541

girdling 670

growth, annual, U. S. P. A 669

seasonal 668

handbook 255

insects affecting, Can 160

Ky 1171

leaf development as affected by
light 651

leafing and flowering in relation to

sun spots 224

new, introduced by the United States 471

of California, handbook 771

North America 977

Porto Rico, U. S. P. A 351

Sudan 1078

ornamental, notes 666

Mont 463

planting 1069

in dry districts 668

Iowa 44

protection from frost 1074

pruning 976

reserve material in 960

root pruning 869

systems 869
sap flow in 958

Page,

Trees, seed gathering 871

shade, in Penver, Colo 44

North Carolina 44

spraying 55

subirrigation 666

winter injury, Mass 259

Trichina embryos, method of distribution.

.

810

in pigs 1011

monograph 596

Trichinosis, prevalence in Germany 186

Ohio 804

Triehogrammidae, notes, Hawaii 783

Trichoptera, new, from Japan 988

Trichosphaeria sacchar'i, notes 472, 776

Tristeza, notes 807

Trypanosoma—
brucei, biology 192

culture 81

medium for 407

inoculation of guinea pigs 192

investigations 915

specific serum for 1117

dimorphon, notes 504

duttoni, studies 809

elmassiani, biology 192

equiperdum, culture 1189

evansi, notes 915

transmission 1117

lewisi, culture 81

paddx, notes 504

rougeti, notes 809

Trypanosome—
disease in camels 915

horses 1017

diseases, differentiation 296

experimental 809

in French Guiana 192

Sudan 504

treatise 81

treatment 504

of dourine 191

mal de caderas 192

nagana 192, 1117

Trypanosomes—
as affected by brilliant green 1117

in blood of animals 809

notes 407, 500

production of toxins by 917

staining 809

treatise 81

Trypeta ludens in Mexico 54, 478

Trypsin, protection by proteids 380

Tsetse flies, distribution 1094

notes 81

fly disease, immunization 915

in French Guiana 192

notes 804

trypanosome of 296

Tubercle bacilli-

acid resistance 910

as affected by leucocytes 1113

bovine, virulence 187

coughing up by cattle 1190

fat free, inoculation experiments 807

growth in glycerin bouillon 294

human, increasing virulence of 293

in butter 182, 1109, 1186
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Tubercle bacilli -Continued. Page.

in mammary gland ol tuberculous oows. 502

milk 182

kidney lesions due to is7

killed by heat
. danger from 1113

notes 500

of different origin, studies 501,806

low virulence, biology 103

penetration of intestines by 1112

persistence In tissues, I 3. D. A 187

preparation of pure cultures 82

sugar-reducing action mi;;

toxins 909,910

varieties 909

Tubercles, root. [See Hoot tub

softened, in cattle, bacteria in . . 83

Tuberculin-

diagnostic value

notes 402

reaction, studies 187,294, 404,594

test, directions formaking, X. Mex 806

notes, U. S. D. A 700

tests in Minnesota

Missouri 503

Tuberculosis—

as affected by splenectomy 82

bibliography 1112

bovine-
bacteria in softened tubercles 83

control 85, 804, 1188

N. Y. State 1189,1190

Wis is:

in Canada 401

Denmark 77

Ohio 804

diagnosis 700

discussion, U. S. D. A 18G

in England 1114

Herault 186

Hungary 910

Missouri 503

Paris 1113

Pennsylvania 1012

Wisconsin, Wis 1190

notes 501, 1188

N. Mex 806

serum treatment 294

sources of infection 1114

transmission 1 l'.H)

to anthropoid apes...

.

910

pigs 80

treatise 1112

treatment 1011

virulence ofmammary gland in 502

channels of infection 805

control 1190

diagnosis 82

enteric, in cattle 1013

human
and animal, relation 85

bovine, in Japan 82

pathology
relation 80,293,518,

592.698,806,806,909, 1012

transmission to anthropoid apes .. . 010

immunization 78, S4. 188, 294, 403, 501, 593,

700,805,806,910,1013,1114,1188

U.S.D.A 186

Tubercu tinued.

in animal- in Hungary
calves .

.

83

cold-blooded animals 33

International coi

Invi D. 101

mammary \\\

developmi •

I

in co*
maxillary. In cattle.

.

not
"f elbow joint i: •

lymphatic glands in anin

ovarian, In cow -

.

1012

pathology ol nv>

prevalence In Australia . 1 112

lull

Oermai

Ohio.

pulmonary, origin

sources of infection, r s |i \

.

qqq, i i i_>

splenic, in guinea pigs 1113

studies of differenl forms.

.

transmission

by meal 1113

milk

U.S.D.A
uterine, in cow g. KM, H»12

zoogleic

Tufted hair gi

Tulip bulbs, experiments, N 1 . .

seal. .

Tumbling mustard, notes, N. D i

Tumors of the esophagus. 1011

Tupelo gum. studies, U. 8. D \

Turkeys, experiments, B D
iing and care

raising. Minn

Utah a
wild, in the Unil

I>. A

Turnip Club root, treatment

disease, notes

mud beetle, notes

thinner, notes

Turnips, analyses, Can
N V Stat 41

culture, Alaska

experiment s, Cai

fertilizer experiments.
-

notes. Kans

varieties

Turpentine, extra* tion h

Industry ii

979

Turpentining, cup and g

suits, r. s. i> \

ck moth, noti — 988,995

Twiggirdlen
Twilight glows in the I'v- - I'. A. 11

7'.'//' a

Typhoid bacilli, dectracti
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Page.

Typhoid bacilli in oysters and shellfish 487

Ee"s er, diet in 578

Tyrosin, assimilation bv plants 18.348

Udder, bacteria in 1183

conformation in relation to milk pro-

duction, Vt 1108

inflammatory conditions of 190

Ultra-violet rays, effect on milk 1007

Uncinaria duodcnalis, notes 500

I'm inula spiralis. (See Grape powdery
mildew.

Underground water. (See Water.)

United States Department of Agriculture-

appropriations 1906-7 1030

Bureau of Animal Industry, exhibit 704

Soils, field operations 740

review of work 742

Forest Service, organization 977

work 621

inspection duties 1033

Lil >ra ry , accessions 199, 605, 1024, 1202

Office of Experiment Stations, publica-

tions 1202

report of Secretary 198, 313, 1202

reports 923

Weather Bureau. (See Weather Bu-

reau.)

United States Geological Survey—
bibliography of underground waters ... 92

hydrographic branch, work 812, 1019

reports, index 92

hydrologic work 812

Reclamation Service, conference of en-

gineers 707

funds 311

work 621,1019

United States Government publications,

printing 609

University extension work in New England. 927

farm, purpose 216

Cal 1022

Uranotes melinus, notes, U. S. D. A 160

Urea, assimilation by plants 348

decomposition by bacteria 447

in soils 1048

excretion as affected by salicylic acid. 613

Uredinese, culture experiments 374

life history 1162

vegetative life 874

Urethral calculus, case of 1189

Uric acid, determination in urine, Pa 220

excretion as affected by salicylic

acid 613

in feces 793

Urine, analyses 165

composition as affected by-
diet 1174

sulphurous acid 1189

composition, laws governing 166

horse, mucin in 80
new nitrogenous constituent 10C0

preservation for fertilizing purposes. 448
Urocysiis occulta, notes 982

es fabx, notes 1162

trifolii, notes 567

of Connecticut 374
go sacckari, notes 776

Page.

Utah College, notes 101,202,1026

Station, notes 101 , 202, 1026, 1204

Utetheisa renusta, notes 620

" Uveco," feeding value, Can 171,173

Uveitis malleotica, case of 595

Vaal River, reconnoissance 1 1 19

Vaginitis, contagious, in cows. . . 405,807,911, 1015

Vagrancy, report on 1100

T "alsa leucostoma, notes 1165

Vangueria infausta, notes 569

latifolia, notes 569

Vanilla, culture ! 562

in Hawaii 563

Vanillin, determination 428, 636

Vapor tension, atmospheric, U. S. D. A 221

Vaporer moth, notes 573

Vegetable gardens 141, 463

111 969

materials, desiccation 437

proteids. (See Proteids.)

Vegetables-

analyses, N. Y. State 41

blanching 889

canned, analyses 685

Ark 575

examination 488, 890

canning 972

Oreg 971

experiments, La 366

cold storage 165,663

cooking 970

culture 141, 463,970

Can 139

experiments 1068, 1155

Can 862

La 365

Miss 236,1066

R.I 861

in Alaska, Alaska 863

U. S. D. A 349,350

on sewage fields 37

under cheese cloth, Can 140

dried, notes 1098

electroculture 970

fertilizer experiments, N. J 363

food value 998

in Jamaica 1156

irrigation experiments, N. J 363

marketing, Miss 1066

experiments, La 365

notes, Can 141

novelties, N. H 1155

planting tables for 37,970

preparation for exhibits 198

spoiled canned, studies 790

varieties 970

La 366

(See also specific kinds.)

Vegetarian diet, studies 792, 1098

Venturia insegualis, notes 49

Verania frenata, notes, Hawaii 783

Vergennes area, Vermont-New York, soil

survey, U. S. D. A 740

Vermicularia dematium, description, Mo ... 1164

Vermont College, notes 821

Station, financial statement... 307,1122

notes 514,719,821,1026,1124
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Page.

Vermont Station, report of director 307,1122

University, notes 514,719,1026,1124

Vertebrates, evolution of 814

Vetch as a cover crop, Me 973

for tobacco, Conn.

State L3S

hairy, as a cover crop, Can 140

Oreg L'

culture experiments

notes, S. C 132

yiel<i of seed affected bj

pasturing, Miss 285

hay, digestibility, Oreg 65

spring, culture experiments, Can
notes

winter, notes 660

Vetches, analytical key, Mich 354

culture experiments, Mich 354

germination as affected by temper
ature 653

inoculation. Miss 1056

experiments 950

Can 950

notes, Wyo 240

Veterinary— •

congress at Budapest 518

investigations, foreign. U. S. D. A nil

journals, new 823

literature, review 1188

Medical Association 80, 1188

medicine, economic aspects 590

papers on 1189

physiology and pharmacology, ab-

stracts 291

sanitation, treatise 1111

service in Canada 401

therapeutics, status 1189

technique 1111

work in the Transvaal 59J

Vicia globosa. analyses. Mich 355

Vinegar, analyses 576, 998

Ark 575

Me 685

cider, U. S. D. A 716

analyses B7

examination 890

honey, notes 1177

making with pure cultures 401

methods of analysis 128

notes 890

wine, judging

lactic acid in .".7s

Vineyards. (See Grapes.)

Violet sawfly, notes, I , 9. D. A 265

Virginia College, notes 101,719,10

Station, financial statement 92

1

notes mi.

515,607,719,1026, L124, 1204

report of director '.'-'I

Viticultural Institute at Budapest l-,|NI

Wages, farm, in the United Kingdom . .

.

Walnut worm, notes. Ky 1171

Walnuts, English, culture

Persian s,, 7

planting 368

Warren County. Ky., soil survey, U. 8. D. A. 7iu

Washington College, notes 101,1026

Page.

Washington 3tatlon, notes 927

Waste waters, purification 533

Water

absorption by clay 1

1
«.

•

lcj\ BS 17

analyses

Okla

analysis, sanitary value 611,838

application to Irrigal lot m;<

i g d

artesian, in New South Wales 193

as plant food

bacteria in.. .. 1138

bacteriological examination 1136

chemistry of, review of literal ire

rn, bacteriological examinal
Okla

conservation in New South Wales..
cress supplies of London
determination to bread

butter

fertilizers

fruit-

molasses

ink matter 7

superphosphates

matter

diffusion to humus soils

disappearance from upper layers of soiL.

drainage, composition •'!.*

nitrogen content 1049

studies

drinking, effect on metabolism to man.
duty of. in irrigation, I7.fi I' \

Wyo
effeel on rock powders, 1 8. D. v .«>i

c\ aporation from soils MS
examination, interpretation ,,f 12

fecal contamination

filtration

ground, discussion .- 118

to Ri lev

nardni

determination..

natural lis

reduction bj beating under pi

with barium carbonate

calcium peroxid

high, in the Great Lai \ i«»

levd as affected by forests

losses from canals. [7. 8. D. \

methods of analysis *

nontoxic distilled

pinnlation through SOUS 226

pollution, detection.

laws concerning

problems 90

purification. .. 118,8

by electricity

rain. [See Rain *

requirements of plants 21

I is

reai

Oklahoma
the eastern VoU 639

review of literature
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Water—Continued. Page,

rights on interstate streams, IT. S. D. A . 510

softening 12, 118, 339, 340, 738, 837

sterilization 118, 339

with calcium peroxid— 118, 340

ozone 738, 837

supplies-

bacteriological examination, Okla.

.

338

discussion 943

filtration 194

in Massachusetts 739

Ohio 1045

Wisconsin 1045

notes 409, 533, 837

sanitary protection 837

treatment with copper 12,

339, 642, 738,

944, 1046, 1137

U.S.D.A.... 12

supply of New Orleans 611

Paris 443

temperatures, U. S. D. A 939

transfer in plants 452

treatise 1136

turbidity, determination 943

underground, La 738

as affected by forests .... 943

bibliography 92

in California 813

Mississippi, Miss 640

New Mexico 443

New South Wales 640

North Dakota 92

Salt River Valley 597

southern California 708

State of Queretaro 13

the eastern United

States 812

laws concerning 91

movement 641

use in agriculture 443

vapor, effect on nocturnal radiation 639

excretion in men 1100

velocity in open channels 707

waste, purification 533, 943

well, analyses, Can 118

Watering farm animals 1103

Watermelon wilt, notes, N. C 511

Watermelons, analyses, N. Y. State 41

culture experiments, La 366

Mich ... 35

in California 366

varieties, N. H 1155

Waters, mineral, analyses, Ky 1041

of the United States, U.S.
D.A 641

natural, chlorin in 641

purification 443
of North Dakota, N. Dak 443

potable, Bacillus coli in 225

methods of examination.

.

436
Waterways, computing cross-section areas. 641
Wattle bark, analyses 565

black, culture, Hawaii 1 160

experiments 871

preservation of timber 872
Weather-

anomalies in Iceland and Europe, U. S.

637D.A.

Weather—Continued. Page.

Bureau-
cipher codes, 17. S. D. A 735

climate and crop service, U.S. D. A. 115

men as instructors, U. S. D. A 10,

11,637,735,939,1042

report of chief, U. S. D. A 939

review of work, U. S. D. A 734

staff, notes, U. S. D. A 636

station at Mount Weather, U. S.

D.A 10,637

conditions as affected by the sun, U. S.

D.A 637

at Upper Peninsula Substa-

tion, Mich 22

synopsis of, U. S. D. A 735

crop bulletins, distribution, U. S. D. A. 637

cycles 942

effect on composition of wheat 462

endosperm of wheat and barley 24

forecasting 442, 942, 1136

U.S. D.A 1042,1045

use of barometer in 338

forecasts-

distribution by postal cards 225

fake 225

in Great Britain and Ireland 115

map for farmers 224

preparation and use 442

mild, in December, 1905, U. S. D. A 939

record, old, for Philadelphia, U. S. D. A. 1042

unusual, at Dodge, Kans., U. S. D. A. 10,222

Webster County, Mo., soil survey, U. S.

D.A ". 740

Webworm, fall, notes 620, 784

Fla 479

Webworms, notes, U. S. D. A 160

Weed and barley silage, analysis, Vt 221

killer, analysis, Vt 221

seeds, burying at different depths, N.

Dak 240

Weeds, control 91

destruction, Can 138

by spraying, N. Dak . . 240

with crude ammonia . . 952

in the Northwest Territories 782

Transvaal 655

notes 569, 571

Mont 451

relative aggressiveness, N. Dak. . . . 240

(See also specific plants.)

Weirs, experiments, coefficients, and formu-

las 918

Wells, driven, strainers for 1196

machine for driving 708

West Virginia Station, notes 607

Whalebone, analyses, Can 122

Wheat, albuminoids in 1 145

analyses 382

Can 126, 379, 860

Pa 276

and rape sown for pasture, N. Dak. 237

blight, studies, N. Dak 260

bran, analyses 382, 1101

Conn. State 1100

Fla 490

Mass 1178

Me 63, 1178
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Page.
Wheat bran, analyses, N. J 276, 1 mi

Pa 276

R. 1 276

Wis 89]

feeding value 901

breeding experiments 162

for resistance to dis<

N. Dak
by-products, analyses. Mass 583

composition as affected by-
season 162

and climate, Nebr 246

consumption, U. S. D. A .")l

l

culture 1125

at high altitudes, Colo in:

experiments 24,

154,543,555,855,963

Ala. Tuskegee.. 856

Can L2I

Kans 129,130

Miss 239

N. Dak 236

Nebr 246

Ohio 716

Okla 361

Va 8.54

in Alaska, U. S. D. A 350

on alkali soils, Mont 226

damaged, feeding value, U. S. D. A. 716

durum, U. S. D. A 1122

root system, N. Dak 24

studies 789

S. Dak 269

varieties, Ariz 1066

Can 853

N. Dak 236,238

yield in North Dakota, N.

Dak 237

dust, analyses, Conn. State 846

endosperm as affected by different

conditions 24

exports, U. S. D. A 602

feed, analyses, Conn. State 1100

Mass 1178

Me 1178

N.J lid!

fertilizer experiments 17, 130.

330, 539, 543, 848,

856,952, 1057. 1148

Can 126, 128

111 357,361,534

Miss 235

N.J 354

Ohio 1141

Okla 361

flag smut notes 982

flour. (See Flour.)

for pigs, Wyo 1180

frosted, germination. N. Dak 260

germination—

as affected

colored light II 16

formalin, Idaho 9*2

temperature 653

tests 555

Can 131

grass, slender, root system. N. Dak 23

Page.

Wheal grasses, aotee, [owa

growth as affected by differ* i

band hoeing 24

Improvement, U. 8. D. A
injury i.y fumes from industrial

works

irrigation experiments H 706

light-weight germination, V
macaroni

1117

microscopic study

middlings, anal;. -•
182, 1101

1100

117s

N i 276,1101

midge, notes, < an

Ohio

milling tests

Can
nomenclature 138

offals, analyst - vt 160 17

pasturing, okla

potash fertilizers for •

drilling

prices in Inland

production, relation to population .

proteid, peptic cleavage prod i

resistance to alkali salts,! S. D \

ripening

root system. N. Dak
rust, efleel on straw and main. Can.. 126

internal infection

notes, Kans 130

Okla

resistance of varieties to 77'.

susceptibility of varieti

treatment . Can
vitality of spores

rusts, notes. Can 155

score card for, X. Dak
tdngs, analyses

Wis

seed from different

Hole-., r. s. I', a

ion

Can
Ohio

I

expt rimi i I
i

seedlings, ash, an ;

smut, treatment

Cal 969

9K2

vitality of k 260

160

stinking smut, ir. 1103

h A. 1078

g

for commercial purposes I
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Page.

Wheat, transpiration and growth 848

value for bread making 788

varieties 330,

238, 351 , 352, 454, 543, 544, 555, 788

Can 326, 853,962

Colo 752

Kans 329,130

Mich 23

Miss 235

Mont 454

N. Dak 236,238

Nebr 246

Ohio 462,660

Okla 361

Pa 241,1057

S. C 332

S. Dak 544

Va 854

water requirements 814

Can 841

Colo 753

white spotted. N. Dak 260

"yellow berry," notes, Nebr 246

yield as affected by autumnal rainfall,

U.S. D. A 10

• in North Dakota, N. Dak 237

Whey butter, manufacture. Wis 1186

ih*F.mmenthal cheese making 1 109

Whisky, adulteration 428

analyses 488

artificial coloring matter in 613

White ants, notes 1093

Fla 479

U. S. D.A 162

fly, notes. Mass 265

remedies, N. Y. Cornell 463

Vt 267

grubs,' notes 989

remedies 573

Wild rice, storage and germination 764

Willow canker, notes 377

flea beetle, notes, Ky 1171

leaf beetle, notes, Ky 1171

slug, notes, Ky 1171

Wind for electric power 815

velocities, U. S. D. A 222

Windmill convention , international 723

Windmills in India 507

notes 709

tests 919

use in drainage 195

irrigation, U. S. D.A 409

Window garden for schools 923

Winds as affected by location, U. S. D. A 735

of Gulf of California region, TJ. S.

D. A 222

Wine, composition as affected by grafting

grapes 976

cooling machine, description and
tests, Cal 11 10

lees, nitrification 948

making, abstracts of articles on 184

chemical processes in 908

in Algeria 184

methods, U. S. D. A 146

new method, Cal 1187

orange
, manufacture 184

Page.

Wine production in the United States,

U. S. D. A 146

quality as affected by stocks 368

vinegar, judging 686

lactic acid in 578

watered, detection 1041

Wines, California, analyses 686

dry, manufacture in hot countries,

Cal 183

organic acids in 439

Winter fat, notes, Wyo 240

Wintergreen oil, production 976

Wire, fence, corrosion, IT. S. D. A 816

grass hay, analyses, Fla 490

notes, Wyo 240

Wireworms, notes 879, 988

Can 160

Me 994

remedies 1090

twisted, life history, U. S. D. A. 1116

Wisconsin Station, notes 101, 719, 1026

University, notes 101,719, 1026

Withers, fistulous, treatment 292

Woburn field experiments 543

pot-culture experiments 544

Wood and timber reservations, military,

U. S. D. A ! 153

ashes, analyses, Can 122

Conn. State 846

Ky 1041

Mass 221,229,1143

N.J 18

Pa 229

R.I 847

Vt 221,1041

ducks, raising 899

insects affecting, Ky 1171

Island, experiments on, U. S. D. A.. 350

meal, digestibility 893

oils, Philippine 1076

prices, movement 258

pulp, use in paper making 978

treatise 868

(See also Lumber and Timber.)

Woodpeckers, bark ringing by 1168

economic relations 51

Woods, Japanese, weight and shrinkage 978

of Borneo, physical tests 370

Wool dustings, analyses, Mass 229

exports from Australasia, U. S. D. A. 716

imports, U. S. D. A 716

mill refuse, analyses, Mass 229

waste, analyses, Vt 221

prices in Ireland 305

production in Argentina, U. S. D. A.. 716

Australasia, U. S. D.A. 716

Uruguay, U.S. D.A... 716

products, statistics, U. S. D. A 692

refuse, analyses, Mass 1343

roasted, nitrification 948

waste, analyses, Mass 229

nitrification 948

Woolen carpet waste, analyses, Conn. State. 846

Woolgrowing industry in the United States. 304

Woolly aphis. (See Aphis, woolly) 266

Wooster area, Ohio, soil survey, U. S. D. A. 740

Work, effect on digestion 585
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Page.

Work, effect on excretion of creatin 1 100

water vapor. .

.

1K»I

muscular, physiology of 272

static, respiratory quotient in 1100

Wormwood, analysis, N. Y. State 41

Worms in animals, treatment 704

Wyoming Station, financial statement 1202

notes 515,607, L026

report of director L202

University, notes 515,607,719

Xiphidium latifrons, notes, Hawaii 783

varipenne n. sp., notes, Hawaii. 7s:i

Yams, analyses 788

Yautias, analyses 788

description, P. R 246

fertilizer experiments, U. S. D. A. 351

varieties, U. S. D. A 351

Yearbook of zoology 475

statistical, of Austria 712

Yeast, antiseptic properties 402

as a disinfectant, U. S. D. A 716

gas-forming, in cheese factories,

Wis 498

Page.

Yeast refuse, utilization 687

st met up- and biology 850

use in examination of sirups 530

Yerba-mate, culture in Paraguay
Yuma area, Arizona-California, soil survey,

D. A 740

Zapote t ree, tapping 257

Zebra caterpillar, notes

ranch a1 Naivasha

Zeolites, fixation of nitrogen by

Zeuzera sesculi, note L092

pyrina, notes

Zieglei relief expedition, U. 8. D. \

Zinc pots, injurious effects on plants 160

Zoological nomenclature, International

code

Zoology, agricultural, treatise 1<>^7

economic, report on

winter manual. Ohio. . . 675

international catalogue 1168

medical and veterinary, Index-

catalogue, U. S. D. A 572

yearbook f75

o









820

U. S. DEPARTMENT OF AGRICULTURE
OFFICE OF EXPERIMENT STATIONS

A. C. TKUE, DIRECTOR

Vol. XVII OCTOBER, LQ05 No. 2

EXPERIMENT STATION

RECORD

WASHINGTON
GOVERNMENT PRINTING OFFICE

1 995



U. S. DEPARTMENT OF AGRICULTURE.

Scientific Bureaus and Divisions.

Weather Bureau—Willis L. Moore, Chief.

Bureau of Animal Industry—A. D. Melvin, Acting Chief.

Bureau of Plant Industry—B. T. Galloway, Chief.

Forest Service—Gifford Pinchot, Forester.

Bureau of Soils—Milton Whitney, Chief.

Bureau of Chemistry—H. W. Wiley, Chemist.

Bureau of Statistics , Statistician.

Bureau of Entomology—L. O. Howard, Entomologist.

Bureau of Biological Survey—C. Hart Merriam, Chief.

Office of Public Roads—L. W. Page, Director.

Office of Experiment Stations—A. C. True, Director.

THE AGRICULTURAL EXPERIMENT STATIONS.

Alabama—
College Station: Auburn; J. F. Duggar.a

Canebrake Station: TJniontown; J. M. Riche-

son. t>

Tuskegee Station: Tuskegee; G.W.Carver, a

Alaska—Sitka: C. C. Georgeson. c

Arizona—Tucson: R. H. Forbes, a

Arkansas—Fayetteville: W. G. Vincenheller. a

California—Berkeley: E. J. Wickson.d

Colorado—Fort Collins: L. G. Carpenter, a

Connecticut—

State Station: Neiv Haven; E. H. Jenkins, a

Storrs Station: Siorrs; L. A. Clinton, a

Delaware—Newark: A. T. Neale. a

Florida—Lake City: Andrew Sledd.a

Georgia—Experiment: R. J. Redding, a

Hawaii—

Federal Station: Honolulu; J. G. Smith, c

Sugar Planters' Station: Honolulu; C F.

Eckart. a

Idaho—Moscow: H. T. French, a

Illinois— Vrbana: E. Davenport.

«

Indiana—Lafayette: A. Goss.a

Iowa—Ames: C. F. Curtiss.a

Kaksas—Manhattan: J. T. Willard.a

Kentucky—Lexington: M. A. Scovell.a

Louisiana—

State Station: Baton Bouge;\

Sugar Station: New Orleans; Iw. R. Dodson.a
North La. Station: Calhoun;)

Maine—Orono: C. D. Woods, a

Ma&yland—College Park: H. J. Patterson, a

Massachusetts—Amherst: Wm. P. Brooks, d

Michigan—Agricultural College: C. D. Smith, a

o Director. b Assistant director.

Minnesota—St. Anthony Park, St. Paul: W. M.
Liggett, a

Mississippi—Agricultural College: W. L. Hutchin-

son, a

Missouri—
College Station: Columbia; H.J. Waters, a

Fruit Station: Mountain Grove; Paul Evans, a

Montana—Bozeman: F. B. Linfield.a

Nebraska—Lincoln: E. A. Burnett, a

Nevada—Beno: N. E. Wilson. d

New Hampshire—Durham: W. D. Gibbs.a

New Jersey—New Brunstvick: E. B. Voorhees.a

New Mexico—Mesilla Park: Luther Foster, a

New York—
State Station: Geneva; W. H. Jordan, a

Cornell Station: Lthaca; L. H. Bailey, a

North Carolina—Bafcigh: B. W. Kilgore.a

North Dakota—Agricultural College: J. H.

Worst, a

Ohio— Wooster: C. E. Thorne.a

Oklahoma—Stillwater: John Fields, a

Oregon—Corvallis: J. Withycombe.a
Pennsylvania—State College: H. P. Armsby.a
Porto Rico—Mayaguez: D. W. May. c

Rhode Island—Kingston: H. J. Wheeler, a

South Carolina—Clemson College: J. N. Harper.

«

South Dakota—Brookings: J. W. Wilson, a

Tennessee—Knoxville: H. A. Morgan, d

Texas—College Station: John A. Craig, a

Utah—Logan: P. A. Yoder.a

^BBMQNT—Burlington: J. L. Hills, a

Virginia—Blacksburg: A. M. Soule.a

Washington—Pullman: E. A. Bryan, a

West Virginia—Morgantown: J. H. Stewart.

a

Wisconsin—Madison: W. A. Henry.

«

Wyoming—Laramie: B. C. Buffum.«

Special agent in charge. d Acting director.



BULLETINS OF THE OFFICE OF EXPERIMENT STATIONS.

Experiment Station Record, Vols. I-XVI. with Indexes; Vol, XVII, No. l.

Bulletins.—.No. !. Organization and History of tl

tor 1888; No. ::. Meeting of Horticulturists, 1889; No. I. List ,.i Station lluriieultui
122, 1X7, and l5l.OrKanizati.ni i

1894,1895, 1896 1897 is >H 1899,1900. 1901.1902, 1903, 1904, and
20,24,30,41, 19,65. 76, 99. 115. 123. 142. and 153, Prweedin
1893, 1894, 1895, 18%, 1897, 1898, I

Rotham»sted; No. 9, The Fermentations of Milk: No. 10, "-\-
il w.. r k f., r \

tions; No. 11, A Compilation of Analyses of American I- ling Stuffs; No I

League for Good Roads, 1893; No. 15, Handbook of Experiment
Food Laboratories; No. 18, Assimilation <>f Nitrogen hv Mustard: N<> 21
and Econom\ of Food; No.22, Investigations at Rothai
periment Stations: Their Objects and Work; No. 2? i

Dietary Studies at the University of Tenne In IS95; No. 31, Dictai
BOurJ in 1895; No. 32, Dietarv Studies al Purdue UniversiM in 189
Carbohydrates of Wheat, Maize, Floift, and Bread; \... :;

'.. Nutrition In\
in 1895 and 1890; No. 3G, Notes on Irrigation in Connecticut and N.
at the Maine State College in 189 tary Studies of the NeKroin Alabam
W, Dietary Studies in New Mexico in 1895; No. 42, Cotton Culture ii

Vegetables, and the Composition -in-l Digestibility of Potatoes
gen and Carbon ; No. 45, A Digest of Metabolism Experiments; Nos. n; and :

York city in 1895, 1896, and 1897; Nos. 18, 62, 82, and 94, Report*
Nos. 50, 61,83, and 93, Reports on the Work and Expenditures of the tgricull
1897, 1898, 1899, and 1900: Nos. 51, 64, 78, 97, 114. and 128 >l

• 1900, 1901, and I Nutrition Investigations in I'ittsh
Nutrition Investigations at the University of Tennessee in 1896 and
ti.ms in New Mexico in 1897; No.55, Dietary Studies in Chicago in 1895 and
Cooking in the Public Schools of New York City; No. 57, Varieties of Com; N
Missouri River and its Tributaries; No. 60, Laws for Acquiring' Til
River and its Tributaries; No. 63, Description of a New Respiration Calorimeter i

the Conservation of Energy; No. 66, The Physiological Effect of Creatin and
on Bread and Bread Making; No. 68, Some Chinese Vegetable Food Materials ai

69, Experiments on the Metabolism of .Matter and Energy; No. 7"

River; No. 71, Dietary Studies of Negroes in Eastern Virginia in 1897 and lsy

ing Courses; No. 73, irrigation in the Rocky Mountain -

vvs; No. 77, The Digestibility of American F ling stuffs; No
and statu-: No. 80, The Experiment Stations in the Unit. •

.
si. Irrigation in ''

its Relation to Ownership and Distribution: No. 81. Nutrition Ii

Experiment Station, 1896 ;- rbe Digestibilityand Nutritive Value .

of Water in irrigation; No. 87, Irrigation in N
the Digestibility of Food and the Metabolism of Nitrogen. Conducted at th

> No. 90, irrigation in Hawaii; No. 91, Nutrition In.
nois. North Dakota Agricultural College, and bake Erie College, Ohio. 1-

voir System <>f the Cache la Poudre Valley; No. 95, Report
Capabilities of Hawaii: No. 96, Irrigation Laws of the Northwest Territoi
Muscular Work on F 1 Consumption, Digestion, and Metabolism of Ki.

Irrigation Investigations In California: No. 101, studies on Bread and Up
No. 102, I 1898 1900; No. 10
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