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TREASURER’S REPORT. 

The Maine Agricultural Experiment Station in account with the United 
States appropriation: 

RECEIPTS. 

From the Treasurer of the United States as per appro- 

priation for the year ending June 30, 1893...-.... $15,000 00 

EXPENDITURES. 

Botany and Mntomology ----------------.........-. S 1487 

Chemical laberitony. a. 464 - =. aon eee oe eee 981 47 

ex pensesA Geoumtnek =e sees stie oe eee eet os aie nicer 160 89 

Field and Feeding wiaisloe als cisis ois, SUS ae te ope ee ee Oe ee 1,253 61 

Herulizeninspeen@ns- perc A-ce eee eee soar 134 80 

Horticultural Department ------------<----------=. 689 56 

Mele Ormleley eee ee ene nh eee eee 30 70 

TRO eet ee Solo been osne hats soos ee oo dec oscesses 1,458 79 

Construction and Repairs......---.--+-----+--+-.6-. 186 04 

Stationery and Postage..-.-----.-.-+--++-++--+----- 93 95 
Traveling IDSG MOINES = osscroce so sseple28 sesss5c¢ S557 135 35 

IST Geo cee esc sce aaa a Coed sacs sans eassocre 120 85 

Were nitive Sele Gee ote eee 5 40 

Waele. - canbe ce arouse we ss enoeic se wate wa Peete ane es 140 82 

WOrld’s Wain: 2 e2t 25 Ses cies eos Bo ee ce cee wc ce weee Sone 501 S7 

DISTR IDI TEIRGS + secs shes cebcccsSs sce esesseseecce 16 00 

Water Supply S wano(atiejsla Sa siGames keieere ae Le ee eee ae 200 00 

SBIAPICS @ said cies aie so late cae Sais Soe oe ewe ale ocean 9.574 97 

$14,999 94 

I hereby certify that the above is a correct statement of the amount 

expended by the Maine Experiment Station for the year ending June 

30, 1893. 

G. H. HAMLIN, TREASURER, 

Trustees of Maine State College of Agr. and the Mech. Aris. 

I hereby certify that I have examined the accounts of the Maine Experi— 

ment Station for the fiscal year ending June 30, 1893; that I have found 

the above to be a correct statement of expenditures both as to amount 

and classification, for all of which, proper vouchers are on file. 

HENRY LORD, AtpiTor, 

Trustees of Maine State College of Agr. and the Mech. Arts. 
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DIRECTOR'S REPORT. 

A. W. Harris, Ph. D., President Maine State Coliege. 

Srr :—I submit herewith a report of the work performed in the 

various departments of the Experiment Station for the year 1893: 

It is hoped that the facts and discussions therein presented will 

prove of value to the agriculture of the State, through a careful 

consideration of their relations to farm practice. 

The past year has been one of general prosperity in the affairs of 

the Station. In one direction, at least, as will be seen by subse- 

quent statements, an addition of equipment and enlargement of 

work have been made which give promise of results of great value. 

Better than anything else which could be mentioned, perhaps, is 

the increasing evidence that the Station is exerting a positively 

helpful influence in the agricultural affairs of Maine. The large 

correspondence which has grown up between the Station officers 

and the farmer citizens of the State, the numerous appeals for aid 

in various directions and the cordial and sympathetic reception 

which representatives of the Station receive at farmers’ institutes 

and other public meetings may not only constitute substantial 

reasons for encouragement, but may also convey to each member 

of the Station staff a sense of personal gratification. I wish to express 

in behalf of myself and my associates a grateful appreciation of the 

pleasant relations which we have come to sustain toward a large 

number of leading Maine farmers, and of the cordial co-operation 

of the Board of Agriculture, the State Pomological Society and the 

Patrons of Husbandry. 

FERTILIZER INSPECTION. 

The Maine legislature of 1895 enacted a new law for the control 

of the sale and inspection of commercial fertilizers, of which the 

Director of this Station is made the executive officer. This work 

will necessarily and properly be done at the Station. 
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It is provided that an analysis fee of fifteen dollars shall be paid 

by the manufacturers, importers or dealers for each distinct brand 

of fertilizer of which more than thirty tons are sold in Maine, the 

income thus derived to be used to pay the expenses of the fertilizer 

inspection and publishing the results. It is even now very evident 

that this fee is too small. In fact, the experience of ten or twelve 

years had previously shown that afee of at least $20 would be 

needed. It is hoped that the legislature of 1895 will remedy this 

error by increasing the fee. 

THE NEW FORCING HOUSE. 

The most notable addition to the Station equipment is the new 

forcing house, now nearing completion, which is to be used in the 

study of problems in plant nutrition. The work is to be under the 

immediate charge of Professor Balentine, who reports on subse- 

quent pages the results of experiments made in the forcing house 

erected several years since. It is believed that in giving more at- 

tention to a scientific study of certain phases of plant nutrition the 

Station will occupy a field very largely neglected by American 

experiment stations, this line of study having so far held a place 

much subordinate to animal nutrition. The new house is 65x18 

feet. and is to be equipped in a manner best adapted to its intended 

purpose. 

INCREASE OF MAILING LIST. 

At a meeting of the Station Council in the autumn of 1892, it 

was urged that the list of farmers receiving the publications of the 

Station should be increased. This matter was left with me for 

action. After considering several plans, I decided to send to each 

postmaster in the State a card-board poster showing a cut of the 

College buildings, and stating thereon that the station publications 

would be sent free to any Maine farmer requesting them. Through 

such advertising and by other means that have been adopted, the 

mailing list of residents of this State has been increased over two 

thousand names, so that now it numbers between seven and eight 

thousand. It is deubtful if a larger proportion of the farmers of 

any state are receiving the bulletins of their experiment station 

than is the case in Maine. During the year the mailing list has 

also been revised by sending to each postmaster for correction a 

list of names previously addressed to his office. In this way a large 

number of errors were corrected. 
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STATION PUBLICATIONS. 

The large increase that has been made to the mailing list has ren- 

dered it necessary to consider the most economical methods of pre- 

paring and distributing Station publications. It is very desirable, 

also, that the manner of presenting the results of experiments and 

investigations shall be such as to secure for them wide attention. 

Experience has shown that in order to accomplish this, the state- 

ments made by Station officers must be as concise and simple as is 

consistent with accuracy. On the other hand, it is very important 

that a certain class of readers, such as other station workers and 

the farmers who possess scientific knowledge and training, shall 

have access to a full record of the data upon which are based the 

conclusions that stand in close relation to farm practice. In view 

of the foregoing considerations, it has been decided to issue numer- 

ous short bulletins, of not over four pages each, which shall be 

sent to the entire mailing list, and which shall present to the 

reader, in a form adapted to the unscientific public, all the results 

of Station work which have an immediate relation to farm practice. 

There will also be issued an annual report which shall contain a 

complete record of the doings of the Station, stated in part at 

least, in a somewhat scientific and technical form. It is proposed 

that this annual report shall have a circulation limited to the 

officers and staffs cf other stations, certain exchange publications 

and such farmers as shall specially request that it be sent to them. 

ACKNOWLEDGMENTS. 

I append a statement of gifts made to the Station, and publica- 

tions received by the Station free of charge. I wish to make our 

acknowledgment for these favors. 

W. H. JORDAN, Director. 

MAINE StTaTE COLLEGE, 

Orono, Me., Dec. 31, 1893. 



Donations to the Horticultural Department, 1893. 

J. M. Thorburn & Co., New York, N. Y., vegetable seeds. 

W. Attle Burpee, Philadelphia, Pa., miscellaneous vegetable and 

flower seeds. 

J. J. H. Gregory & Son, Marblehead, Mass., vegetable seeds. 

U.S. Department of Agriculture, Washington, D. C., vegetable 

seeds, cions, cuttings. 

Cornell University, Ithaca, N. Y., cuttings of Russian willows 
_ and poplars. 

A. M. Smith, St. Catherines, Ontario, six plants Pearl goose- 

berry. 

H. §. Anderson, Union Springs, N. Y., three plants Frontenac 

gooseberry. 

Benjamin F. Sill, Long Island City, N.. Y., one rubber plant 

sprinkler. Noe, j 

Gould's Manufacturing Co., Seneca Falls, N. Y., one Knapsack 

spraying pump. 

The following newspapers and other publications are kindly 

donated to the Station by the publishers during 1893-4: 

Farmers’ Home; Dayton, Ohio. 

Holstein Friesian Register, Boston, Mass. 

Farm and Home, Springfield, Mass. 

Jersey Bulletin, Indianapolis, Ind. 

Monthly Bulletin, Philadelphia, Pa. 

Farmers’ Advocate, London, Ont. 

Maine Farmer, Augusta, Maine. 

Southern Cultivator, Atlanta, Ga. 

American Dairyman, New York, N. Y. 

The Sun, Baltimore, Md. 

Massachusetts Plonghman, Boston, Mass. 

Practical Farmer, Philadelphia, Pa. 
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New England Farmer, Boston, Mass. 

Louisiana Planter, New Orleans, La. 

Mirror and Farmer, Manchester, N. H. 

Texas Farmer, Dallas, Texas. 

Hoard’s Dairyman, Fort Atkinson, Wis. 

Towa Farmer and Breeder, Cedar Rapids, Iowa. 

Detroit Free Press, Detroit, Mich. 

Orange County Farmer, Port Jervis, N. Y. 

Farm Journal, Philadelphia, Pa. 

Delaware Farm and Home, Wilmington, Del. 

The Western Rural, Chicago, Ill. 

American Cultivator, Boston, Mass. 

Farmers’ Review, Chicago, Ill. 

The Rural Canadian, Toronto, Ont. 

Vick’s Magazine, Rochester, N. Y. 

The Farm and Dairy, Ames, Iowa. 

The Clover Leaf, South Bend, Ind. 

New York World. (Weekly.) 

The Grange Visitor, Lansing, Mich. 

The Industrial American, Lexington, Ky. 

The American Grange Bulletin and Scientific Farmer, Cincinnati, 

Ohio. 

Agricultural Epitomist, Indianapolis, Ind. 

The Prairie Farmer, Chicago, Ill. 

Northern Leader, Fort Fairfield, Me. 

Farm Life, Rochester, N. Y. 

American Agriculturist, New York. 

American Creamery, Chicago, Ill. 
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Investigation on the Foraging Powers of Some Agri- 

cultural Plants for Phosphorie Acid. 

WALTER BALENTINE. 

Of recent investigations in plant nutrition those establishing the 

fact that leguminous plants are able to gather a portion of their 

nitrogen either directly or indirectly from the free nitrogen of the 

air are by far the most important, both from the scientific and the 

practical stand points. 

These investigations settle a question that has attracted the 

attention of agricultural chemists for half a century. On the prac- 

tical side the results enable us to say, that it is possible, by grow- 

ing and feeding to farm animals such plants as peas and clover, to 

increase the stock of nitrogen for manurial purposes without resort- 

ing to the various expensive commercial nitrogenous materials. 

Stating the results of these investigations concisely, it has been 

found that the leguminous plants are able to forage on the atmos- 

phere for a portion of their nitrogen. Other plants either possess 

this power to a much less degree or not at all. If we look fora 

reason why this family of plants has attracted so much attention 

from scientists we find it in the fact that some of its members, the 

clovers especially, have been found in practical farming to be plants 

which by their growth on the soil, apparently leave it richer 

in plant food than before, and that farmers are actually able 

to produce more of grass, grain and potatoes when clover is 

used as one of the crops in rotation. It was to learn why a plant 

that takes up such large quantities of nitrogen as clover, should still 

leave the ground in a better condition for succeeding crops, that the 

sources of supply of nitrogen to the leguminous plants have been 

so carefully studied. 

The value of the results of this work to the agriculture of the 

world cannot be over-estimated. There are, however, other prob- 

lems in plant nutrition which deserve as careful study as the 
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nitrogen question and which may yield results of equal practical — 

importance. 

All whe have given especial attention to the subject of plant 

nutrition will, undoubtedly, agree that the foraging powers of 

plants for the elements contained in the ash, vary greatly. This 

fact is recognized by the majority of observing farmers, as isshown 

by the following common sayings: Wheat requires a rich soil.” 

“Corn is a grass feeder.” ‘*Oats are an exhaustive crop ” 

Notwithstanding that these views regarding the variation in 

foraging powers of different crops have been held by many for 

_ years, no one is prepared to say just how it is exerted. We are 

hardly ready to express an opinion whether the greater vigor of 

certain plants as compared to other species grown on the same soil 

is due to their superior foraging powers for all of the elements con- 

tained in their ash, or for one or more particular elements. 

It seems quite as likely, however, that some plants are able to 

use certain soil compounds of potash or phosphoric acid, which are 

not available to other plants, as it did that the legumes were able 

to obtain nitrogen from sources that were not available to the 

grasses. 

Believing that a study of the foraging powers of different agri- 

cultural plants would reveal facts of scientific interest, and at the 

same time of practical value to agriculture, the writer commenced 

a series of experiments, in the fall of 1892, designed to test the 

readiness with which different plants obtain their phosphoric acid 

from insoluble phosphates. 

The reason why phosphoric acid was selected on which to make 

these first studies, in preference to any other substance was, that 

in practical manuring with crude phosphates, and also in their use 

in experimental work, different crops had apparently showed decided 

‘differences in their abilities to gather phosphoric acid from such a 

- source. 

EXPERIMENTAL METHODS. 

In order to have the work as much as possible under control the 

experiments were conducted in boxes in the college forcing house. 

These boxes were of wood, fifteen inches square and twelve inches 

deep. For soil a fine sand was used, taken from a sand bank about 

three feet below the surface. This sand was drawn to the forcing 

house, screened and thoroughly mixed by repeatedly shoveling it 

over, after which a sample was taken and the content of potash 
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and phosphoric acid determined, with the following result: Potash, 

0,096 per cent; phosphoric acid, 0.012 per cent. 

One hundred and twenty pounds of sand were used in each box. 

For each kind of plant studied nine boxes were used, in three 

sets of three boxes each. 

The three boxes of each set received the following manuring per 

box: 

Ser I 8.5 grams nitrate of soda = 1.36 grams nitrogen. 
2.6 grams muriate of potash = 1.36 grams potash. 

(- 8.5 grams nitrate of soda = 1.36 grams nitrogen. 
Ser II ) 2.6 grams muriate of potash = 1.36 grains potash. 

4 ¥ ; 3 ( 3.96 grams insoluble phosphoric acid. 
17.0 grams South Carolina rock = 40.39 grams citrate soluble phosphoric 

acid. 

( 8.5 grams nitrate of soda = 1.36 grams nitrogen. 
| 2.6 grams muriate of potash = 1.36 grams potash. 

SET isee ; (3.34 grams soluble phos- 
| | phoric acid. 

ae : : ) 0.50 grams citrate soluble 
28.5 grams acidulated South Carolina rock=4-"" 5°" = Fk ae ; (28.5 gra Le \ phosphoric acid. 

| 0.62 grams insoluble phos- 
l phoric acid. 

It will be seen that all of the boxes were treated alike with refer- 

ence to potash and nitrogen, that the plants grown in Set I were 

dependent on the phosphoric acid originally in the sand, that those 

grown in Set II had in addition 4.32 grams of phosphoric acid, 

mostly insoluble, supplied by crude finely ground South Carolina 

rock, and that those grown in the boxes of Set III had in addition 

to that originally contained in the sand 4.46 grams of phosphoric 

acid, mostly soluble, supplied in acidulated South Carolina rock. 

The plants thus far studied have been wheat, barley, corn, beans, 

peas, potatoes and turnips. 

Wheat was planted in the boxesof Set I A, Set II A and III A. 

Barley ee oe Set IB, Set II B and III B. 

Corn mG ae Set IC, Set II C and III C. 

Beans mus aS Set ID, Set II D and III D. 

eas) oes ee Set I E, Set IJ E and III E. 

Potatoes ‘ Be SetI F, Set II F and III F. 

Gurmmips: | ~< re Set 1G, Set II G and IIIG. 

After planting, the boxes were under the care of a man experi- 

enced in growing plants under glass. Water was supplied as it 

was believed to be needed. At the proper time the plants were 

thinned so that the boxes having the same kind of plants contained 

the same number of plants to the box. 

The plants were allowed to grow to maturity. Immediately 

before harvesting, the crops were photographed and plates made 
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showing the relitive development of the plants produced. At the 

time of harvesting, the crops of wheat, barley, corn, peas and 

beans prodaced in each box were weighed separately in an air dry 

condition, after which the amount of dry matter was determined in 

the combined crop of the three boxes of each set. In the com- 

bined crop of each set the nitrogen was determined as well as the 

phosphoric acid, potash and other mineral matters. 

With the pototoes and turnips the crops were weighed fresh at 

harvesting. In other respects these crops were treated like the 

others. 

The results of this investigation are shown in the following 

tables with the accompanying plates: 
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AGRICULTURAL EXPERIMENT STATION. 17 

TABLE I. 

EXPERIMENT WITH WHEAT. 

ce No. of Total . Set. Manure per box. Hoe crop. Grain. 

a | 
22 grams | 7grams 

potash, 2.6 grams. 
2 |%grams| Sgrams 

3 

Total.. 

ILA..| Nitrate of soda, 8.5 grams, muriate of pot- 1 
ash, 2.6 grams, and crude South Carolina 
rock, 17 grams. : 2 

3 

I : Nitrate of soda, 8.5 grams, and muriate of 1 

Total.. 

36 grams | 11 grams 
| 
i] 

84 grams | 26 grams 
' 

46 grams} 15 grams 

79 grams } 24 grams 

37 grams | ll grams 

| aie | 

Ill A..| Nitrate of soda, 8.5 grams, muriate of pot- 1 
ash, 2.6 grams, and acidulated South 
Carolina rock, 28.5 grams. 2 

3 

Total.. 

Dry matter. 

SG IDA. céneabesds See sen cloclatsiatelaerelceninicicistess 595 900 

Seif INN coecaecsdor sococanccagaceoanes cosasaacoosnoc 

SGU TDUTAN conosadcoosacedndonde Scclcoonae: oC Secs stele 

162 grams | 50 grams 

103 grams | 32 grams 

92 grams | 30grams 

130 grams | 43 grams 
9 

/325 grams | 105 grams 

76.9 grams 

148.6 grams 

296.3 grams 



MAINE STATE COLLEGE 

TABLE II. 

EXPERIMENT WITH BARLEY. 

: > No. of Total Bue 
Set. Manure per box. Tea. crop Grain. 

eB. Nitrate of soda, 8.5 grams, and muriate of 1 78 grams | 19 grams 
potash, 2.6 grams. 

2 | 54 grams 9 grams 

i 3 | 8 grams | 16 grams 

Total../215 grams | 44 grams 

iI B...| Nitrate of soda, 8.5 grams, muriate of pot- 1 | 8 grams | 22 grams 
ash, 2.6 grams, and crude South Carolina 
rock, 17.0 grams. 2 |118 grams | 18 grams 

2 3 |106 grams | 21 grams. 

Total../312 grams | 61 grams 

III B Nitrate of soda, 8.5 grams, muriate of pot- 1 /174 grams 4 grams 
ash, 2.6 grams, and acidulated South Car- 
olina rock, 28.5 grams. 2 |175 grams 3 grams 

3 |189 grams} 10 grams- 

Total../538 grams | 17 grams 

Dry matter. 

Set IB...... sad duaddddoasadsadodocososesatodsendes 201.5 grams 

Soh WET ocags oasaodondosocundsos ga adosdddosassasose 294.9 grams 

Seb TGS peje! isicieeim Sdascosndede boo Suonbddcoosr Eads 508.1 grams 

+ 
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AGRICULTURAL EXPERIMENT STATION. 19 

TABLE III. 

EXPERIMENT WITH CORN. 

Manure per box No. of | motal cro : box. ee 

AS c.. Nitrate of soda, 8.5 grams, and muriate of potash, 1 15.0 grams 
ye 2.6 grams. 

: 2 15.0 grams 

3 15.0 grams 

Total..| 45.0 grams 

©..| Nitrate of soda, 8.5 grams, muriate of potash, 2.6 1 46.0 grams 
grams, and South Carolina rock, 17.0 grams. 

: 2 53.0 grams 

3 29.0 grams 

Total..} 128.0 grams 

Nitrate of soda, 8.5 grams, muriate of potash, 2.6 
grams, and acidulated South Carolina rock, 28.5 
grams. 

164.0 grams 

129.0 grams 

wo we 129.0 grams 

Total..} 422.0 grams 

Dry matter. 

SG UW Goaresaed DACA OES OSC ONCOROHSGOGOOR KS OB OrOoOCS 39.5 grams 

Stefi IT Cocteaceagndeobassnu secon ade osopanocoaneco0o 103.3 grams 

Set III C..... Jog anconqaodsdanoonscess Gauacese aodeaed - 291.0 grams 

2 

eis a oe 



20 MAINE STATE COLLEGE 

TABLE IV. 

EXPERIMENT WITH BEANS. 

No.of} Total Set. Mz g r box. | S Set fanure per box | box. | crop Beans. 

| | | 

ID ..-.| Nitrate of Soda, 8 3-5 erams, and muriate of 1 6 grams 1 gram 
potash, 2.6 grams 

2 | 6 grams 1 gram 

3 3 grams 1 gram 

\Total..| li grams | 3 grams 

IL D....| Nitrate of soda, 8.5 grams, muriate of pot-| 1 6grams;} 1 gram 
ash, 2-6 grams, and South Carolina rock,) 
17-0 grams. 2 | Tgrams/| 1-5 gram 

3 6 grams} 1.5 gram ! : 

Total..| 19 grams |/4.0 grams 
| 

III D..| Nitrate of soda, §.5 grams, muriate of pot- 1 | 2 grams | 10 grams 
} ash, 2.6 grams, and acidulated South Car- | | 

olina rock, 28.5 grams. 2 | 29grams | 12 grams 

3 | 21 grams 9 grams 
pee esa 

|Total../ 75 grams | 31 grams 
| } 

Dry matter 

Sein (baer e Secctescce cess foe feeeece tc ccccececicce 15.7 grams 

SGP UND nice eecckccest ces crc seocee: cee roece eer ce 17-4 grams 

Sar UW Desc ececcecmmece, Bey comneecta deci or ced sec 69.8 grams 
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AGRICULTURAL EXPERIMENT STATION. 21 

TABLE V. 

EXPERIMENT WITH PEAS. 

: - 

ae No.of} Total Peas in 
‘Set. Manure per box. Hox crop. pod. 

E..| Nitrate of soda, 8.5 grams, and muriate of 1 | 35 grams 7 grams 
at potash, 2.6 grams. : : , 

; 2 | 41 grams} 11 grams 

3 | 45 grams} 14 grams 

Total..|121 grams | 32 grams 

II £E..| Nitrate of soda, 8.5 grams, muriate of pot-| 1 | 73 grams | 16 grams 
ash, 2.6 grams, and South Carolina rock, ; 

17.0 grams. Veh 2 68 grams 17 grams 

3 | 70grams | 17 grams 

Total..|221 grams | 50grams 

Nitrate of soda, 8.5 grams, muriate of pot- 1 | 8 grams | 16 grams 
ash, 2.6 grams, and acidulated South ; 

< Carolina rock, 28.5 grams. 2 | 78 grams | 17 grams 

3 | 8 grams} 18 grams 

Total..|245 grams }| 51 grams 

Dry matter. 

Set TE. ....-......+-0. tueeeceos weeps cceeneseeenens 112.7 grams 
Set IL By......-. eee eee ee cece eee sete eee cesesceneees 196.7 GrAaMS 
Seti WT 18q Goaoe Sinaobbocode voce sesecces sooves cooes 228.6 STAMS 

he: 
| 



22 MAINE STATE COLLEGE 

TABLE VI. 

EXPERIMENT WITH POTATOES. 

~ No. of 7. . 
Set. Manure per box. Taare Tubers. 

I F..| Nitrate of soda, 8.5 grams, and muriate of potash, 2.6 1 162 grams 
grams. 

2 | 170 grams 

3 | 195 grams 

Total..| 527 grams 

II F..| Nitrate of soda, 8.5 grams, muriate of potash, 2.6 1} 211 grams 
grams, and South Carolina rock, 17.0 grams. 

2 | 177 grams 

3 | 152 grams 

Total..| 540 grams 

III F..| Nitrate of soda, 8.5 grams, muriate of potash, 2.6 1 | 326 erams 
grams, and acidulated South Carolina rock, 28.5). 
grams. 2 | 321 grams 

3 | 361 grams 

Total. .|1008 grams 

Dry matter, including tops. 

Sethe hy meerceiiaseiserisisice Buc aoadsasioosondosuaaad/ 113.3 grams 

Sori JUL UD sc ndcdoucodddddesdacs06s O60 sgodardoocaoeasodede 114.6 grams 

SG IOUT sacoassbosbisssononose innsoen sbabbbonascnooscs 223.6 grams 

i 
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AGRICULTURAL EXPERIMENT STATION. 23 

‘ : TABLE VII. 
- - 

f EXPERIMENT WITH TURNIPS. 
i 

5 
a : z No. of Total i Set. Manure per box. Bost crop. Roots. 

; I G..| Nitrate of soda, 8.5 grams, and muriate of 1 | 398 grams} 249 grams 
potash, 2.6 grams. 

2 | 358 grams} 233 grams 

3 | 542 grams] 340 grams 

Total. .|1298 grams} 822 grams 

II G..| Nitrate of soda, §.5 grams, muriate of pot- 1 | 914 grams} 504 grams 
: ash, 2.6 grams, and South Carolina rock, 

17.0 grams. 2 | 907 grams} 616 grams 

3 | 947 grams} 571 grams 

Total. .|2768 grams|1691 grams 

Ill G..| Nitrate woe soda, 8.5 grams, muriate of pot- 1 1055 grams) 600 grams 
ash, 2.6 grams, and acidulated South 
Carolina rock, 28.5 grams. 2 | 819 grams} 406 grams 

3 | 925 grams] 438 grams 

Total. ./2799 grams)1l444 grams 

Dry matter. 

Sistty WCpedaoe sete (etolerarele bd sanciiagsr Boabonood conothedyea 154.4 grams 

Siete TM (G+ ooobosopotnsenesce cone se gcunnenudodagdadenge 304.1 grams 

sie THM (GE oondoonenasactobencoe seeees cgnoosooda0q0Rdor 270.4 grams 

rn 

aa i ° 

Bes 
i= 

ae 
by 



24 MAINE STATE COLLEGE 

The following table gives a partial chemical analysis of the total 

crop produced in each set of boxes, calculated on the water free 

substance. 

TABLE VIII. ° 

ANALYSIS OF ENTIRE CROP CALCULATED TO A WATER FREE BASIS. : , 

EX|c 
ool onl 

ale S 
Boll ee 

: ere. & Sin! a. S) ; 
5 : as S SST reat ORn ate 2 
2 SSL etss fo) SSO es 
os | ia) 2A oF ea iret ol 2S 
a | ef | Sou) BOL San eS Woon eum iee 
— temo! mor =) a fom! = 
Fi mn ar oa Cs 2 Sia [= {[e) a 

ZZ, <q Na [os nA mip | A MM (eye) 

Wheat, Set 1A.| 1.36] 4.19 | 1.93 | 1.37 08 |. 14 4 36 

IEA.| 1.34 | 4.05 |) 2.27 | 1.29 BE Pees bf eon ce ile 34 

TI A:| 1:28 || 4.87] 1:95 | 1223 (jae ees talons 25 30 

i 

Barley, Set }IB| 1.65 | 8.19 0) Bye PAG) 2 227 | 520) eal 2.24 

GCA by h(E eek aleik. eral 44 29 | .19 20 1.76 

IIIB.) 1.57 | 9.98 88212282 le area i cae 299 Ne 240 2.60 

Corn, . Set 1IC.| 1.55 | 9.33 | 5.03 | 1.35 £05 2 2] 16 20 

OCR TLC || setae yceaieull Sey 08 38 | .27 17 21 

TILC.| 0.34 |.5.40 | 1.47, | 1.79 B10 pete -229 19 49 
| 

Beans, Set ID.| 3.75 | 19.23 | 9.63 | 1.98 ale = 27 23 

- IID.| 3.65 | 18.50 | 8.99 | 1.92 18 s 31 27 

TIID.| 2.80 | 19.43 | 4.52 | 2.16 SO7i.| 24901 4 ol eaeeas 59 

Peas, Set 1#.| 2.52 | 8.34 76 | 2.08 228i A Needy hae se | fae is 91 

TL. 2:37 |) sty tee) 2826 33 Brel oat) 20 98 

IILE.| 2.19 | 9.05 ‘71 | 2.93 SET OM fee val ei 1.03 

Potatoes, Set 1F.| 1.69 11.46 5.88 | 2.79 11 BD) 28 23 45 

ILF.| 2.02 | 10.62 | 4.28 | 2.95 4 | .47| 29 32 51 

III F.| 2.03 | t1.94 | 4/34 | 3.49 for 389.140 5 829 .69 

4 | 
Turnips, Set IG.| 2.87 | 12.30 | 1.03 | 3.22 | 1.03 | .25| .48] .20 1.38 

I1'G.|) 2275) | 12-50. 4) 179.4) 93-18 lee) 228) 70) edo 1.28 
| % 

ULL Go] 284 91) 137888) cleo |) 8260. My deed) 1\is22) Nase o ul NleaD 1.22 



AGRICULTURAL EXPERIMENT STATION. 25 

While it may not be desirable to draw definite conclusions from 

so small an amount of data as is furnished by the above described 

experiments, there are some points which under the conditions of 

these experiments the results appear to bring out sharply. 

1st. Different crops showed a decided difference in their powers 

of obtaining phosphoric acid from crude, finely ground South Caro- 

lina rock. Wheat, barley, corn, peas and turnips apparently 

_ appropriated the insoluble phosphoric acid from this source with 

greater or less ease, while beans and potatoes derived no benefit 

from it. 

2d. The greatest practical advantage derived from the use of 

fine-ground South Carolina rock was with the turnips. With this 

crop a larger weight of dry matter and also a larger weight of fresh 

roots was obtained with insoluble phosphoric acid from the finely 

ground South Carolina rock than with an equal amount of soluble 

phosphoric acid from acidulated South Carolina rock. 

3d. The indications point to a profitable use of finely ground 

South Carolina rock as a manure for barley and peas as well as 

turnips. 

Ath. The acidulated South Carolina rock in these experiments 

apparently depressed the yield of grain with barley while largely 

increasing the amount of straw. With wheat both grain and straw 

were largely increased and in about the same proportion. 

ANALYSES OF CATTLE FOODS. 

W. H. JoRDAN, J. M. BARTLETT, L. H. MERRILL. 

NorEe—The experiments in connection with which these analyses were made 
were planned largely by the Station Director. The analyses were entirely exe- 
cuted by the Station chemists. The Director is responsible for this discussion of 
the results. 

It seems proper, because of certain views now held by agricultural 
chemists, that the following statement of the analyses of various 
cattle foods should be accompanied by explanations. 

The opinion is now frequently expressed that to continue the 
analysis of our common cattle foods after the existing usual 
methods, simply for the sake of analysis, is largely a waste of time. © 
This opinion is undoubtedly correct, and for the following reasons: 
1st. Enough analyses have been made to establish the average 
composition of our common feeding stuffs as closely as is practica- 
ble or useful. Add'tional analyses will change the general averages 
very little. 

2nd. Existing methods of food analysis are furnishing no new 
information about food compounds and are entirely inadequate to 
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aid in solving the problems in animal nutrition which now most 

urgently demand consideration. 

There is an increasing need for a more intimate study of the 

properties of the individual compounds of cattle foods and their 

relation to nutritive processes. 

Nevertheless, analyses of the foods involved in experimental 

work even by our confessedly unsatisfactory methods, are both 

necessary and useful, because they disclose certain facts which are 

fundamental conditions, and a knowledge of which is essential to 

successful plans and to any well grounded conclusions. 

The analyses herewith reported have nearly all been occasioned 

by experimental work either in studying crop production or along 

the line of animal nutrition. However, some attempt has been 

made to step outside the beaten path by endeavoring to ascertain 

the amount present of those carbohydrates whose properties and 

functions are to a large degree understood. Certain sugars and 

the starchs are among our best known vegetable compounds, not 

only as to their constitution but also as to their offices in the animal 

body. We have every reason to regard them as the most valuable 

of the nutrients usually classed under the term ‘‘nitrogen-free- 

extract,’ and it is reasonable to believe that the nutritive value of 

this nitrogen-free-extract varies materially according as it contains 

largely such compounds as sucrose, glucose and starch, which are 

entirely digestible and directly useful, or is almost wholly made up 

of bodies of which we have scanty knowledge, the little we do 

know not being favorable to their efficiency as food. Therefore in 

the experiments which this Station has made with the corn crop, 

not only have the regular analyses been performed, but the 

amounts of sugars and starch have been ascertained as closely as 

existing methods would allow. 

THE COMPOSITION OF FODDERS AND SILAGE FROM THE CORN (MAIZE) 

PLANT. 

The analyses which appear below have been made during the 

past three years in connection with experiments in the value of the 

corn plant as a source of cattle food. They have been necessary 

in order to know the amount and general character of the dry mat- 

ter produced, and have been required in the digestion and feeding 

experiments. 

: 
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The above mass of figures give information on two points which 

are worthy of consideration by Maine farmers; viz: (1) The 

comparative composition of the large Southern varieties of corn, 

which are so often grown in Maine for fodder purposes, and the 

Northern field corn such as matures in Maine, which is regarded 

by many as the more valuable variety for use in this State. 

(2) The effect of the degree of maturity of the corn plant upon 

its composition. The large varieties of corn must be cut in this 

State when very immature, and our own small field corn may be 

cut in any stage of maturity. What is the effect of immaturity 

upon the value of the plant as a food? 

THE COMPARATIVE COMPOSITION OF THE LARGE SOUTHERN CORN AND 

THE SMALLER MAINE FIELD CORN, THE FORMER IMMATURE WHEN 

CUT AND THE LATTER MATURE. 

Observations on these two varieties of corn have been made for 

five years and in the averages given below, there are included 

analyses already published in the reports of this Station for 1889 

and 1891. The analyses for the years 1888, 1890 and 1891 are 

averaged separately from those of 1892 and 1893 for the reason 

that the samples for the first three years were obtained in a way 

that probably allowed a material change in their composition. In 

1888, 1890 and 1891 several hundred pounds of the green plant 

were stored under cover in such a manner as to partially air-dry 

without any apparent fermentation or decay, and the fodder was 

not analyzed until it had stood in this condition for several months, 

when it was used for digestion experiments. Doubtless these fod- 

ders had suffered changes incident to the slow drying of large 

succulent plants, even under the most favorable conditions. In 

1892 and 1893, immediately upon cutting in the field, several hun- 

dred pounds of the perfectlyfresh material were finely chopped 

and crushed, a portion of which was rapidly dried in a steam 

closet. Facts given later indicate that the latter method of pro- 

cedure much more fully preserved the original condition of the 

plant than the former, and so the analyses for the last two years 

are the more trustworthy as a means of ascertaining the nature of 

the growth which actually occurred. 

It should be remarked, also that while the crops of Maine field 

corn must be regarded as mature in 1888, 1889 and 1890, they 

were much more heavily eared in 1892 and 1893. 
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TABLE X. 

RELATIVE COMPOSITION OF TWO VARIETIES OF CORN (GREEN). 
= .* 2: = = 5 

In 100 parts fresh substance. 

Crops of 1888, 1890 and 1891— y as RS 
Average. Fa a nt re a0 

D =) 4 Os x OT 

2 nS Sil 5 Ao 3 iS nS Dee ol ae, = = 
= Qn <q 4 ry Ac | 

/ 

Southern Corn, immature........... 86.41 13.59 || 1.05 | 1.61 4.28 6.30 | .3d 

Maine Field Gorn, mature .......... OLA Se Loon |) Walon |: ee 4.39 7.73 | .40 
. ; ean. | 

Excess in Field Corn...... ...... = 1.98 -08 pail lL 1-43: | .05 

Crops of 1892 and 18938—Averuge. | ri] 

Southern Corn, immature........... 84.80 | 15.20 |} 1.18 | 1.78 4.20 7.70) |. .84 

Maine Field Corn, mature .......... TAS PASO IN al ASY I PAabas ee chil) |) abeeri7i al) AL 

Excess in Field Corn .........-.. = 5.89 || .10 | .50 ) —.05 | 5.07 |.-97 

It appears from these averages that under the conditions existing 

in Maine, which require the cutting of the large varieties of corn in 

an immature state, the Maine field corn which reaches maturity, 

contains the larger percentage of dry matter. This is true espec- 

ially of the years 1892 and 1893, when the latter crop was more 

perfectly developed. Again, the excess of dry matter in the Maine 

field corn consists almost wholly of the non-nitrogenous compounds 

classed under the head of nitrogen-free-extract. The character- 

istic differences in the composition of the dry substance of the two 

varieties of corn are more clearly seen by a comparison in the water- 

free condition. 
TABLE XI. 

COMPOSITION OF THE WATER-FREE SUBSTANCE OF TWO VARIETIES OF CORN. 

| In 100 parts water-free substance. 

Atl 
Average for 1892 and 1893. | | LMA acres Si 

3) = | 
ci - o A : 

Se = ae fies gio a AN 

Southern Corn, immature ..........-0..0. ener aiGml Teal oe ONle Usd [none 

Maine Pield Corn, mature...........--..+..---- 6.05 | 10.94 | 19.79 | 60.33 | 2.89 
| 

MMITREM SINCE S satin ntyaidieraisaraslecicterreatel aaiiersrsists See are +.71 |. +.78 | +7.91 | —9.89 |—.61 
ae 

The dry substance of the larger and immature corn contains 

more ash protein and fiber and less nitrogen-free-extract and fat: 

The much larger percentage of fiber and greatly less percentage of 

nitrogen-free-extract are the noteworthy differences. 
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THE INFLUENCE OF MATURITY UPON THE COMPOSITION OF THE CORN 

PLANT. 

The figures above cited compare two varieties of corn in unlike 

stages of maturity and show important differences in composition. 

Is this a question of maturity or of variety? In order to obtain 

testimony on this point, in 1893 field No. 1 of Maine field corn was 

cut in five different lots, ranging in times of cutting from August 1dth 

to September 21st, and in stage of growth from the early formation 

of the ear to full maturity. The analyses of samples from these 

different cuttings appear in Table 1 but are reproduced below. 

"= TABLE XII. 

COMPOSITION OF CORN CUT AT DIFFERENT PERIODS OF GROWTH. 

In 100 parts fresh substance. 

| | | beg 

ie: | ee | le as 
x Sia jae | a 2 

{+ Soe? Sill ou) Bese ie) eee ae 
; ages a3 ov eee cie PSkeae  E 

= An || 4 |] az | = | Zao0|5 
{ 

| | | | j 

Maine Field Corn, cut August 15th..| 88.29 | 11.71 || 1.09 | 1.75 3-10 | 95.46 30 

August 28th..| 82.50} 17-50 || 1.14 | 2.05 | 4.08 9.7 | 52 
| | / | | 

Sept. 4th. ...| 80.45 | 19.55 | 1.21 | 2.22 | 3.85 | 11.68 | .59 
: | | 

Sept. 12th.--:|| 76-83 | 23-17 1.29 2.22 4.48 | 14.50 -68 
| | | | 

Sept. 21st ....| 74.66 | 25.34 || 1.50 | 2-34 | 4.71 16.04 -75 

The immature and mature corn differ in the following essential 

particulars : 

(1) The mature corn is less watery: i.e. it contains a much 

larger percentage of dry substance. During the thirty days before 

the mature crop was harvested there was a continuous and large 

increase in the percentage of dry matter. It will appear later that 

this was due to an actual growth of dry matter, rather to a drying 

out of the water with a diminished weight of crop. 

(2) This increase was most largely from the growth of com- 

pounds classed as nitrogen-free-extract, such as starch, sugar and 

allied bodies. 

This is most clearly shown by the arrangement of figures in 

Table 13: 
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TABLE XIII. 

RELATION OF DIFFERENT CLASSES OF COMPOUNDS IN CORN CUT AT DIFFERENT 

PERIODS OF GROWTH. 

In 100 pounds of green corn as cut. 

coe, 
(<b) [= 

: 2 g 2 
Chet By a det 5 aa 
oS (eo) < 4 O54 

ne Doe nasoe 
oq TS a2 Cae we 
eR aos aS 30S = P| BOCs A 

aa Gy i eam 
Ys ao Maone 

Lot cut August 15th, very immature.............. 11.71 5.46 6.25 

JTW AAA Coo odcdanodacannan gong da60d Jo00 17.50 9.71 7.79 

September 4th ........ . .. lendosoonoeocdas 19.55 11.68 7.87 

Sonera Nem WANA, soacodnacddcsouns oo00e GacuCE 23.17 14.50 8.67 

September 21st, mature....... ........... 25.34 16.04 9.30 

Lot cut August 15th ............ Other compounds: Nitrogen-free-extract:: 100: 87.3 

Lot cut August 28th ............ Other compounds: Nitrogen-free-extract: : 100 :124.6 

Lot cut September 4th......... Other compounds: Nitrogen-free-extract::100:148.4 

. Lot cut September 12th........ Other compounds: Nitrogen-free-extract: : 100 :167.2 

Lot cut September 2ist..... :..Other compounds: Nitrogen-free-extract :: 100:175.4 

The answer to our question must be, then, that the ehanges which 

are shown in the experiment with Maine field corn to be due to 

increasing maturity are those which exactly explain the differences 

between the two varieties of corn compared. 

It seems impossible to avoid the conclusion that the inferiority 

of the larger Southern corn, when compared pound for pound with 

our smaller Northern variety, is caused in part, at least, by the 

necessity of harvesting it in an immature condition. 

TO THE FORMATION OF WHAT COMPOUNDS IS DUE THE LARGE RELA- 

TIVE INCREASE OF NITROGEN-FREE-EXTRACT AS THE CORN PLANT 

APPROACHES MATURITY. 

As before stated an attempt has been made to extend these 

analyses beyond the usual routine. This has been in the way of 

determinations of the sugars and starch, in order to learn the extent 

to which these more valuable carbohydrates are present in the corn 

plant, and the influence of certain conditions upon their amount. 
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It is believed that the percentages of starch given in this connec- 

tion much more nearly represent the actual amounts present in the 

fodders analyzed than when the ordinary method of analysis is 

followed.* 

The method of starch determination generally used is to treat the 

substance for a given period with hot dilute acid, which results in 

the conversion not only of starch but partly, at least, of cellulose 

and gums into glucose. The amount of this sugar is ascertained 

by its action in precipitating copper oxide from Febling’s solution 

and all the sugar thus found is assumed to come from starch alone, 

which is far from the truth. If we did not have reason to believe 

that starch is greatly superior in food value to the cellulose, gums, 

etc., which suffer hydrolysis by the action of mineral acids, this 

assumption would be less fatal to correct conclusions. But so long 

as starch appears to be entirely digestible, while these other bodies 

certainly are not, and so long as there is good reason for regarding 

digested cellulose and gums as less efficient nutrients than digested 

starch, it is certainly nothing less than absurd to go on assuming 

that all the sugar produced when vegetable substances are treated 

with mineral acids comes from starch. The method used here was 

the conversion of the starch into water-soluble compounds through 

the action of a ferment known as diastase In the case of a few 

samples the acid and diastase methods have been compared. 

TABLE XIV. 

COMPARISON OF PERCENTAGES OF STARCH AS FOUND BY THE ACID AND BY THE 

DIASTASE METHODS. 

In 100 parts water-free 
substance. 

nitrogen. free- Wxcess, by acid method, Total 

CLXXIJI—Maine Field Corn silage, from CLXIII... 

CLX—Southern Corn, immature, no ears, Field I....| 50.22 | 2.95 

CLxXI—Southern Corn, immature, no ears, Field II. . 48.96 13.03 

CLXII—Maine Field Corn, mature, Field I........... 61.64 11.74 

CLXIII—Maine Field Corn, mature, Field Il..... ... 58.74 11.31 

CLXX—Southern Corn silage, from CLX......... .... | 46.64 10.93 

CLXxXVI—Southern Corn silage, from CLXI...... .. | 42.84 11.35 

CLXXI—Maine Field Corn silage, from CLXII....... 59.3 11.18 

| 57-91 12.57 

Mr. Bartlett describes his methods on subsequent pages of this report. 
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The percentages of ‘‘starch” by the acid methoa are greatly but 

“quite uniformly larger than by the diastase method, this excess 

ranging between 10.93 to 15.03 per cent of the total substance of 

the plant, or from 24.5 per cent to 31 per cent of the nitrogen-free- 

extract. 

This uniformity of difference in the two methods, while proving 

nothing, is certainly favorable to confidence in the approximate 

accuracy of the diastase method, especially where the results range 

from 2 to 18 per cent. If, for instance, the low percentages of 

starch in the case of samples CLX. CLXI, CLXX and CLXXVI 

and the high percentages in the other samples were due to the less 

perfect extraction of starch in the former, this fact would be dis- 

closed by an increased excess with the acid method. As a matter 

of fact the acid method shows an excess only .386 per cent larger 

with the samples low in starch by the diastase methed. Moreover, 

Mr. Bartlett’s report shows that an increase in the time of the action 

of the diastase beyond a certain limit failed to produce higher 

results, which makes it improbable that an undissolved residue of 

starch still existed. 

The percentages of sugar and starch in all the samples analyzed in 

1892 and 1893 appear in Table XV. In Table XVI are the averages 

for the immature Southern Corn and the mature Maine Field Corn. 

TABLE XV. 

PERCENTAGES OF SUGARS AND STARCH IN THE WHOLE CORN PLANT. 

Parts in 100 of water-free ||*2%5 
substance. i223. 

\5Ss 
Ss ‘ nO 

Crop of 1892. a A s||n Ao 

Z a Se a Vo 2 
a 2 \aao lace Silaos 
oo ae |2&o PSovileasa 
=] = O55 |SREKI SSO B Q |ene |BeaS||o a bo 

1 at 

| | 
Southern Corn, immature ....... ,-»-- Hield 1..| 13.03 2.03 | 15.06 | 50.22 |} 30.0 

Field 2..| 10.60 | 2.24 | 12.84] 48.96 || 26-2 
Maine Field Corn, mature............ Field 1..) “11 88 | 18-58 | 30.46 | 61.46 || 49.5 

Field 2..) 11.46 12.66 24.06 | 58.74 40.9 
Southern Corn, silage.......... from Field 1..)  - 3.7 3.70 | 46.64 || 7.9 

Field 2.. = 3.56 3.56 | 42.84 |] 8.3 
Maine Field Corn, silage . -....from Field 1.. = 18.32 | 18.32] 59-31 || 30-9 

Field 2.. - 17.43 | 17.43} 57-91 |} 30.1 
Crop of 1893. | i 

Southern Corn, immature ............ Field 1..| 13.34 - 13.34 51.10 26.1 
Field 2. 14.45 | - 14.45 | 51-94 || 27.8 

Maine Field Corn, mature............ Field 2..; 13.50} 9.48 | 22.98 | 57-81 || 39.7 
Maine Field Corn, very immature, 
oath Were Gin Geter choricpaeeooonenade Hield) 1.) Ul27 - 11.70 | 46.60 || 25.1 
Maine Field Corn, cut Aug. 28th ..... Field 1..| 20.43 2.07 | 22.50] 55.50 | 40.5 

Sept. 4th ...... Field 1..; 20.60 4.89 25.49 | 59.74 }) 42.7 
Sept. 12th..... Field 1..| 21.06 5.39 26.41 62.52 | 42.2 

Maine Field Corn, mature, cut Sept. i| 
JUS poo Potondooteccanetacéod A nec Gods Field 1..| 16.50 15.37 | 31-87 | 63.30 |) 50.3 

A j i 
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TABLE XVI. 

COMPARISON OF PERCENTAGES OF SUGARS AND STARCH IN THE DRY SUBSTANCE OF 

IMMATURE AND MATURE CORN PLANT. 

= 

Parts in 100 of water-free |/22 , 
substance. nag 

an eS 
es ry ty nS 2 

S o- 

& a Dn ap 

a : S.| & sllSAo8 
Z a Ba) 9 | ane 
FA 2 | ese (So ySiSenE 
33) = 20s |PSorila Faw 
S Bey OnS jos PvilsSuak 
D na |Bna le saollanoo 

Southern Corn, immature, no ears, four 
SADNESS occ gpooassbodsnondonasonnasoscoouGORC 12.85 1.07 | 13.92 | 50-55 27.5 

Maine Field Corn, mature, full ears, four| - 
SLpjaiypoves) sons ocoancssoaswseeopono7ed Sona sonn 13.32 | 14.02 | 27.341 60.33 45.3 

Excess in the Maine Field Corn ......... 47 12.95 13.42 9.78 17.8 

There is a constant and striking difference between the percent- 

ages of starch in the Southern corn and in the Maine field corn. 

They are much larger in the latter kind. This is due undoubtedly 

to greater maturity. Only a small amount of starch appears to be 

‘deposited in the stalk and leaves, its rapid formation and storage 

in the plant apparently not beginning until the later development 

of the fruit or kernels. The analyses of Maine field corn in various 

stages show this fact very clearly. They also show that while a 

decrease in sugar occurred with the maturing of the ear, this was 

much less than the corresponding increase of starch, so that matu- 

rity shows a large excess over any other period of the more valuable 

carbohydrates. 

There is, however, over four per cent less of sugar in the mature 

corn than at any period since the first one investigated. If the 

influence of maturity is in general to diminish the sugars present, 

less acidity of the silage would certainly result from the same 

cause. It appears, however, that there is not less, but rather 

more, sugar in the mature field corn than in the Southern corn, so 

that it is reasonable to expect, in these cases at least, fully as acid 

silage from the former variety. 

| 

) 
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THE EFFECT OF SLOW DRYING UPON THE COMPOSITION OF A SAMPLE 

OF A SUCCULENT PLANT. 

It must be well known to chemists that in order to secure a sam- 

ple of a watery plant like green corn, which shall correctly repre- 

sent its composition, it is necessary that this sample be dried as 

promptly and as rapidly as possible with a reasonable degree of heat. 

One or two experiences at this Station serve, however, to forci- 

bly illustrate this fact. 

At the time of cutting the 1893 crop of Maine field corn at different 

stages of growth it was desired to save some of the first and last 

cuttings for digestion trials. No means being available for drying 

the needed quantity by artificial heat, five hundred pounds of each 

cutting were finely chopped and spread very thinly on a scaffold in 

the Station barn, over at least six hundred square feet of surface. 

The doors and windows of the barn were open, which allowed a free 

circulation of air, and under these conditions the material was 

allowed to become air-dry. This was accomplished with no appar- 

ent moulding or fermentation. Before spreading the last cutting, 

the chopped material was very thoroughly mixed and a smaller 

sample of about twenty pounds was selected and taken at once to 

the Station laboratory, where it was rapidly dried in a steam 

closet. The following are the analyses of the slowly and rapidly 

dried samples. 

TABLE XVII. 

INFLUENCE or METHOD OF DRYING UPON COMPOSITION OF CORN PLANT. 

In 100 parts fresh corn as cut. 

Eu 
oO | ' 
Y é (= bidet 

= e | = pe palesay oS Fa EI 
eo) sSealiiie © 2 Bi o.8 a ‘9 

= An || < m4 je | Ago] 7) wn 
{ 

Rapidly dried sample .....| 74.66 | 25.34 || 1.50 | 2.34 | 4.71 | 16.04 | .75 || 4.18 | 3.89 

Slowly dried sample........| 78-24 | 21.76 || 1.55 | 2.29 | 4.67 | 12.63 52 || 1.72 | 3.66 
| ——}||| | 

| | | | | 

WD ithenen Copan tas eacnieess Bros e0a|) «Ob )) 04) S.A) 131) 2.46) 28 
} 
i 
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It seems that for each hundred pounds of green corn 3.58 per 

cent of dry matter was lost in the process of slow drying under the 

most favorable circumstances. This was 14.13 per cent of the 

total dry matter in the fresh plant, which means that of each hun- 

dred pounds of dry substance originally in the plant only 85.87 

pounds were saved. 

It is interesting to note that this logs falls almost entirely on the 

nitrogen-free extract, or carbohydrates, more than two-thirds of it 

being actually accounted for by the diminished percentage of 

sugars. 

SUMMARY. 

(1) The large varieties of corn which mature in the West and 

South must be harvested in Maine in a very immature condition, . 

while the smaller Flint varieties may usually be allowed to stand 

until maturity. 

(2) Under these conditions the smaller varieties of Flint corn 

had, when harvested, a much higher percentage of dry matter than 

the large immature Dent corn. 

(8) The excess of dry matter in the Maine field corn consisted 

almost wholly of nitrogen-free-extract or the non-nitrogenous part. 

of the plant. 

(4) The dry matter of the large immature Dent corn contained 

.78 per cent more protein, 7.91 per cent more fiber and 9.89 per 

cent less nitrogen-free-extract. 

(5) The development of the Flint corn to maturity caused a 

large relative production of nitrogen free extract as compared with 

an earlier stageof growth When in the silking stage the nitrogen- 

free-extract made up about 47 per cent of the dry matter of the 

plant, but this proportion increased to 63 per cent at maturity. 

(6) The mature corn contained much the larger proportion of 

the more valuable carbohydrates, the sugars and starch. The 

starch especially increased, changing in an average of four samples. 

from 1 per cent to 14 per cent of the dry substance of the plant. 

(7) It appears from facts previously known, and from observa- 

tions made in connection with these analyses that the diastase 

method of determining starch gives more nearly accurate results 

than the acid method. 

(8) A material loss of dry matter is likely to occur when green 

corn fodder is slowly dried even under the most favorable conditions. 
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METHODS OF DETERMINING SUGAR AND STARCH. 

J. M. Barrietr. 

Acid Method. The sugars are determined by the method de- 

scribed in Report Maine Experiment Station, 1888, page 207 and 

the acid method employed to extract starch was that given on page 

208 of same report, except that a one per cent instead of a one- 

half per cent HCl solution was used. 

Diastase Method. Four grams of the finely ground fodder are 

digested with 50 c. c. water on the steam-bath for one hour, and 

then 50 c. ec. of a freshly prepared extract of malt are added. (The 

extract is made by placing fifty grams of powdered malt in a liter 

flask, filling to the mark with distilled water, and then after stand- 

ing two hours with frequent shaking, the liquid is clarified by pass- 

ing through a double filter. ) 

The digestion with the maltis carried on at a temperature of 65° C 

‘for four or five hours, which is sufficient time to bring the starch 

all into a soluble condition, no more being obtained by treating 

longer. This was shown by several trials. This liquid is then 

passed through a linen filter and the residue thoroughly washed 

with warm water, bringing the volume up to about 200 c.c. To 

complete the conversion of the starch to sugar, 20 ¢. ec. of HCl 

(Sp. gr. 1.125) are now added and the whole digested on the steam- 

bath for three hours. After cooling, the liquid is neutralized with 

caustic potash, then four or five c. c. basic acetate of lead are added, 

the volume made up to the mark (200 ec. c.) and filtered through a 

dry filter ; 25 c. c. are then treated with Fehling solution, in the usual 

manner. If any lead remains in the solution, it must be removed 

with sulphurous acid before the Fehling solution is added. 
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DIGESTION EXPERIMENTS. 

W. H. Jorpan. 

The digestion experiments reported herewith show the results of 

three seasons work in that direction. They have been conducted 

largely as one means of studying the food value of the corn crop 

for cattle and because of the number of times the observations have 

been repeated with reasonably uniform results, they furnish to the 

Maine farmer data that may be considered fairly reliable. It has 

been deemed better to allow these figures to accumulate until they 

should constitute a safe basis for general statements, rather than 

publish them in a disconnected way as obtained. This has been 

also the more desirable because these trials are chiefly only a part 

of a general investigation covering several years. 

The animals used have in all instances been sheep. The trials 

have covered a period of twelve or thirteen days, during the last 

five of which the feeces have been collected. These experiments 

have been especially free of mishaps, such as refusal to eat the 

entire ration, impaired health of the animals, or loss of dung from 

the collecting bags. 

It is recognized, of course, that certain conditions operate to 

limit the accuracy and definiteness of digestion trials, such as indi- 

viduality of animals, irregularity of excretion, the presence in the 

feeces of metabolic products which are not properly a part of the 

undigested food residues, and, in general, the present limitations 

of analytical methods, which do not admit of a satisfactory study 

of the digestibility of the various individual compounds of feeding 

stuffs. The first two conditions are overcome largely by averaging 

results simultaneously obtained with several animals, and it is hoped 

that future investigations will remove the difficulties caused by the 

existing lack of knowledge. 

DIGESTIBILITY OF CORN FODDERS. 

The various materials coming from the corn plant which have 

been made the subject of digestion trials not heretofore reported are ~ 

as follows: 

CXLVILI. Southern Corn Fodder. Whole plant. Cropof 1891. 

Cut when the corn was immature, the formation of ears not having 

ar. 
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begun: Partially air-dried under cover, without showing any mould 

or decay. 

CXLVI. Field Corn Fodder. Whole plant. Crop of 1891. 

Cut after the ears had become fully developed, the kernels being 

partially glazed. Partially air-dried under cover, without showing 

mould or decay. ; 

CXLVIII. Sweet Corn Fodder. Whole plant. Crop of 1891. 

Cut after the ears had fully developed. Partially air-dried under 

cover, without showing mould or decay. 

CLXX. Southern Corn Silage. Whole plant. Crop of 1892. 

Cut when immature, the formation of ears having merely begun on 

some stalks. Chopped and packed in silo. Silage good quality in 

appearance and flavor. 

CLXXI. Field Corn Silage. Whole plant. Crop of 1892. 

Field No. 1. An abundant crop, heavily eared. Cut afterears had 

fully developed, the kernels being partially glazed. Chopped for 

silo.- Silage very fine in appearance and flavor. 

CLXXIII. Field Corn Silage. Whole plant. Crop of 1892. 

Field No. 2. A good crop well eared. Cut after the ears had fully 

developed, the kernels being partially glazed. Silage very fine in 

appearance and quality. 

CCXXVII. Field Corn Fodder. Whole plant. Crop of 1893. 

Field No. I. Cut August 15th when formation of ears had only 

fairly begun. Chopped finely, spread very thinly on a scaffold and 

dried without any apparent fermentation. 

CCXXXIII. Field Corn Fodder Whole plant. Crop of 1893. 

From same field as CCXXVII. Cut September 21st, after ears 

had fully developed and the the kernels were partially glazed. An 

abundant crop, heavily eared. Cut fine, spread very thinly on a 

scaffold and dried with no apparent fermentation. 

The composition of the above named materials in the fresh and 

in the water-free condition is given on previous pages under the 

head of Analyses of Cattle Foods. Their composition at the time 

of using them in the digestion trials is stated below. 
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TABLE XVIII. 

COMPOSITION OF FODDER MATERIALS AS FED IN DIGESTION EXPERIMENTS. 

7-08 | 2.31 

| { - ] 

2 lis | = S| See de 
SPA Pope Mss i he 
Ee | <4 & m | was | = 

i ee 1 
CXLVII Southern Corn iodder, par-| | | | 

tially air-dried...... .- .-----..----.-- 50.50 | 3-61 6.06 | 15.87 22.94 1.2 

CXLVI1 Field Corn fodder, partially ! 
Str ried |2s.->.b-s 6 Aspe soodes anes 33-24) 4.17 | 8.16! 20.49 32.6 1.38 

CXLVIII Sweet Corn fodder, partially| | } | | 
ir ried: sree he te ae he $9.30 3.82) S47 | 16.85 | 29.57 | 2.00 

i | | 
CLXX Southern Corn silage.....-.---.-| 6-50 | 1-11 | 1-69) 4.08] 6.30) -37 

CLXXI Field Corn silage -......-----.- | 7-70| 1.28] 2.95) 4.73] 13.93] st 
CLXXIII Field Corn silage -......-----. | 79.60! .97| 2.09! 4.72| 11.81] -s1 

| | | i | | 
CCXXVII Field Corn fodder, air-dry .-) 17.33 | 7-69 12.34 | 21.56 ao-44 | Bat 

7 | i} | 

| 
CCXXXI Field Corn fodder, air-dry..| 18.9% 5-19 | 8-55 | 17.34 | 

1 | I | | 

The digestion coefficients of the fodders and silages previously 

described, as determined by actual trials. appear below. The data 

and necessary calculations can be found on subsequent pages. 

TABLE XIX. 

DIGESTION COEFFICIENTS OF CORN FODDERS AND CORN SILAGES. 

| { ] i 

| | 
Pega i | 

z s | Pa 
SPA er | | es 
Sete sa) | ay | 5: 

| i:S ela il 3s |. }33 
= Ss Ls 2 |e 2s ie 
aan Peo i ee eee es = 
Aa, So | <4 1a & [ao ee 

yl i ; 
CXLVIii—Southern Corn fodder, 1891 ...-.-. | 61.3 | 62.8 | 43-1 | 63-4 | 65-7 | 61. | 59. 

CXLViI—Field Corn fodder, 1891.....-- aeoe | 72-7 | 74.2 | 50-7 | 67-6 | 78.6 | 73-8 | 64.7 

CXLVIII—Sweet Corn fodder, 1591....-.....| 70-9 | 72-7 | 44. | 71.5 |-74.6 | 73-1 | 77- 
| | ' | 

CLXX—Southern Corn silage, 1892 ......---- | 64.4 | 65-8 | 48.2 | 64.8 | 66.7 | 65.4] 67-8 
B | | 
CLXXI—Field Corn silage, 1892 .....-. ...--| 78. | 80-2 | 41-3 | 68. 77-9 | 83-1 | $0.9 

| |} || i { 

CLXX1lJ—Field Corn silage, 1892.....-...... | 76. | 77-9 | 36.6 | 73.3 | 77-8 | 78-5 | 80.9 

CCXXVII—Field Corn fodder, 1893...-...--.) 69-8 | 71-4 | 54.5 | 70-4 | 72-3 | 71-3 | 6-3 
. l | ] 

CCX XXIII—Field Corn Fodder, 1593 ..... .-| 69.7 | 73-6 | 20. | 68.6 | 70.7 | 76-7 | 73-7 
i i . 
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THE DIGESTIBILITY OF CORN FODDER AND CORN SILAGE AS COMPARED 

WITH OTHER CATTLE FOODS. 

During the past four years sixteen different samples of corn 

fodder and silage have been made the subject of thirty-seven diges- 

tion trials at the Maine Experiment Station. These trials have 

included three varieties of corn both as partially dried fodder and 

as silage, coming from four years crops excepting in the case of the 

sweet corn. Further repetition of this work ought not to be nec- 

essary in order to establish safe digestion co-efficients for use in 

Maine feeding practice. The averages of the entire number of 

trials are for each variety of corn as follows: 

TABLE XX. 

AVERAGE COEFFICIENTS OF DIGESTIBILITY AS FOUND AT THE MAINE PXPERIMENT 

STATION. 

fe ) dq R 5 

3 | 28 es | a |2.8 
peices || ik oe bh lero cialis ae He D mx = moe 3 
AA On < SA = Axo = 

Southern Corn fodder, 3 samntes.| 
GrbIiall Sy.ecuisen fenieealtectncenas® Ge 65-2 | 66.8 | 45.1 62.3 | 71-5 | 65.0} 66.2 

Southern Corn silage, 2 samples,) 1 
(ils oebnocoocasaouuguepon jon aodade | 63.8 66.0 | 31.5 Gisjcy/N) Uce4 |) asia) |) bee: 

| | 

Field Corn fodder, 4 samples 9 { 
(HG Ehgooeadcabaccecde bundoneoeradcabde | 70.8 73-1 | 41.9 65.4 | 76.2 | 73.3 |) 70.0 

Field Corn silage, 8 samples, 8) i | 
(metilels san dodsdadedbescooes TMOorcOeveoG 74.3 76.7 | 30.0 64.7 | 76.9 78.3 | 81.4 

Sweet Corn fodder, 3 samples, 6 
MEM eos ongqanepac ooandocansupe aoc | 67-1) 69.7 | 35.6 64.1 | 73.8 68.2 | 76.9 

Sweet Corn silage, 1 sample, 2| | 
MAGI. comatenaceeccsebe Sncdocnmode ; 68-1) 70.1) 81.9) 54.0] 71.1} 71-8] 83.5 

Timothy hay (average 10 (Maine) | 
SEAM TUG Nosadoe 3da ogee osSancvacsocor 57.0 58.0 | 37.0} 48.0 |-53.0 63.0 | 57.0 

Wheat bran, average2samiples...| 59.0 | 63.0 - 76.0 = 66.0 | 73-0 

MU Cp ISTARR ING Sy) lee store! ate Sferator<m bia ol crore fatslctereins «14 | 87-0 | = = 60.0 = 92.0 | 92.0 
' 

* General average. 

These figures show beyond question that corn fodder well pre- 

served and corn silage have a high digestibility as compared with 

hay. To this fact should be attributed in large measure, undoubt- 

edly, the great favor with which the corn plant, as now preserved 

in the silo, is regarded by dairymen as milk producing food. What 

has been supposed by many to be due to the peculiar influence of 
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the fermentations in the silo, should more properly be credited to 

the superior food properties of the plant which the silo conserves 

so efficiently, and which would be equally valuable when preserved 

as completely in any other manner. 

COMPARATIVE DIGESTIBILITY OF MAINE FIELD CORN AND THE LARGE 

SOUTHERN WHITE CORN. 

There appears to be a marked difference in the digestibility of 

these two varieties of corn, which were grown under entirely similar 

conditions as to climate, location and manuring, the former being 

allowed to mature and the latter cut before silking. The following 

figures are sufficient evidence of this and show that the advantage is 

greatly with the smaller variety. 

TABLE XX1. 

COMPARATIVE DIGESTIBILITY OF TWO VARIETIES OF CORN. 

S) : 5 4 Po ate Lh 
H cal) c= Sb 
= ae : Pe ® | Sake 

awe ons a ° 2 fel ic) 5 
HS papier n 4 re Ps 2 oS 
AA fe)(s| <q Ay eo Aw o 4 

Field Corn fodder and silage, 7 
Senanyoersy iy WeieWls) sGosco0do050K9000 1253 74.6 | 36.8 65.1 | 76.5 75.0 | 74.9 

Southern Corn fodder and silage, 
DS samples; 12 trials.. ............. 64.6 66.5 | 39.7 59.6 | 71.0 65.2 | 66-3 

Difference in fayor of the Field 
COIN cacoobdss0mK0dsonogHSOn0G00 7.7 8.1 - « 5.5 (Bal) 10.3 8.6 

The observations on which the above comparison is based are 

too numerous and too nearly a unit in the evidence which they fur- 

nish to allow a chance of doubting the significance of the figures. 

It is certainly a matter of some importance to Maine farmers that 

the smaller variety of corn. which matures in this latitude, should 

prove to be more digestible to the extent of about eight per cent of 

the total dry matter. 

The nitrogen-free-extract appears to show a greater difference 

of digestibility than any other portion of the plant and it is here 

that we must look for at least a partial explanation of the fact 

under discussion. 

Repeated reference has already been made to the much larger 

percentage of highly digestible carbohydrates in the mature Maine 

field corn as compared with the immature Southern corn. This 

| 
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fact must certainly largely account for the superior digestibility of 

the former. Several examinations of the feces iu these experi- 

ments have failed to show the presence of sugars or starch, the 

diastase test being employed for the latter. These carbohydrates 

being entirely soluble in the digestive fluids, as it was reasonable 

to expect, their presence in these foods in greatly varying quan- 

tities must certainly cause corresponding variations in the digesti- 

bility of the nitrogen-free-extract, and consequently of tie total 

dry matter, other things being equal. 

That this is so, is easily seen from the figures presented in Table 

XXII. 

TABLE XXII. 

DIGESTIBILITY OF NITROGEN-FREE EXTRACT. 

| 
In 100 parts 

||dry substance. 

grams. 

ract digested, Ss 
ee-extract 

Per cent starch and sugars digested. Starch and sugars digested daily Dry substance fed daily—grains. Per cent total nitrogen-free- Per cent starch and sugars. extract. Per cent total nitrogen-fr digested, other than stareh ands Per cent nitrogen-fr 

SILAGE. | 
CLXX—Southern Corn silage....| 337.5 3-70 46.64|| 12 5| 90.4)| 100.| 62.4/65.4 

CLXXI—Field Corn silage ....... 437.7 18.32 59.3 80.2) 135.6)| 100. 75.-5/83.1 

CLXXIII—Field Corn silage......| 408 17.43 on-9 71.1) 114.5)) 100.) 69 3/78 5 

CoRN FODDER. | 
CCXXVIIi—Field Corn, imma- | | 

ture, Sheep 1......... Vdoeconcsooc 701. 11.70 46.6 §2. | 155.6] 100.| 63.6/72.7 
CCXXVII—Field Corn, imma- 

Winey Buea keencnoconosodddee coe 701. 11.70 46.6 82 150.2}} 100.) 61.4/71.1 
CCXXVII—Fielad Corn, imma- | 
(ON, Slolevey ee Gonos sccoddooodc 701. 11.70 46.6 $2. 147.7|| 100.) 60.4/70.3 

CCXXXIII—Field Corn, mature, 
Sine cleaner eee, FEISS See aya ae 689. 31.87| 63.3 || 219.6] 92.2] 100.| 51. 177.9 

CCXXXIII—Field Corn, mature, I | 
Sihversg 8! codendaesossoonesedes eoanall (sls 31.87 63.3 219.6} 80.7|| 100.| 44.7)/75.5 

CCXXXIII—Field Corn, mature, || | 
Saree! paosnasoussowanmesceqsans 689. 31.87 63.3 219.6] 88. || 100.) 48.7\76.7 
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THE DIGESTIBILITY OF THE PENTOSE CARBOHYDRATES.* 

W. E. Stone ann W. J. Jones. 

7During the past five years attention has fre juently been called to 

the occurrence, in many vegetable materials, of the pentosans, the 

term being applied to those carbohydrate-like bodies, which, upon 

hydrolysis produce the pentatomic sugars, arabinose or xylose, as 

the case may be. The presence of pentosans may be recognized 

by heating the materials with moderately concentrated hydrochloric 

or sulphuric acid, when furfuro] is formed and may be detected in 

the vapors by the intense red color produced upon test paper freshly 

moistened with anilin acetate. This reaction is very sensitive and 

may be obtained, almost without exception, from all vegetable sub- 

stances. So far as is at present known furfurol is, under these 

conditions, produced only from the pentose carbohydrates, with the 

exception of the rare glucuronic acid and its derivatives. The 

above mentioned test has therefore come to be regarded as a spe- 

cific one, and its wide application seems to justify the statement 

that the pentosans are common constituents of vegetable substances. 

Upon closer examination it has also been found that many food 

materials contain the pentosans in very appreciable quantities, and 

it becomes desirable therefore to know something of their food 

value and digestibility. The ordinary food analysis, however, 

quite ignores these bodies except to classify them indiscriminately 

with all the other soluble non-nitrogenous compounds under the gen- 

eral term *‘nitrogen-free-extract matter.” It is only within a short 

time, that any analytical method has existed which permits a sepa- 

rate estimation of these bodies. Such methods are now known in two 

or three modifications, any of which are capable of showing conclu- 

sively and with considerable accuracy, the presence of the pen- 

tosans under all conditions. It has therefore become possible to 

*Phis article is extracted from Agricultural Science Vol. VII, No. 1, p. 6. 

7These extracts are reprinted in this connection parily because of the import- 

ance of the results and partly to sive added prominence and emphasis to investi_ 

gation of this sort. Our knowledge of the constitution and properties of many ~ 

food compounds is sadly deficient, and the most pressing need of to-day in the 

Hine of animal nutrition is work of the Kind which Dr. Stone and his associates 

have done in studying the carbobydrate group. Investigations of this class will 

be potent in shaping future knowledge and will be quoted long after many of the 

20 called practical experimenis are buried in a heap of rubbish. W. E. J- 
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obtain some idea as to the digestibility of these bodies by including 

these methods among the analytical processes controlling an ordi- 

nary digestion experiment. 

One of us has already published the results of a brief digestion 

experiment with rabbits, from which it appeared that in a normal 

ration about sixty per cent. of the pentosans were digested It was 

also noticed that the proportion of pentosans to the entire amount 

of nitrogen-free-extract was much increased in the feeces as com- 

pared with the food. These results, however, being based upon 

meagre data, had little more than a suggestive value, as showing 

the importance of further study in the same direction. The present 

paper adds a considerable amount of proof to the previous one 

without materially changing the conclusions then drawn. 

Some months since, Professor W. H. Jordan, Director of the 

Maine Experiment Station, placed at our disposal a large number 

of control samples of the food and feces from digestion experi- 

ments, carried on by him during a series of years. These samples 

had been carefully preserved in air-tight vessels and reached us in 

excellent condition. We have determined the pentosans in these 

samples and from the feeding data furnished us by Professor Jor- 

dan, we are enabled to report upon their digestibility in twenty 

different experiments. . . . . Theerrors... . . of theanalytical 

methods and of the assumption upon which the calculations are 

based, are all such as to minimize the actual results. In the same 

direction, we have presented here the lowest results obtained from 

duplicate determinations in each case. The data, here given indi- 

cate, therefore, the minimum amounts of pentosans found, so that 

the results of future study and perfected methods will, we believe, 

emphasize rather than diminish the conclusions here drawn. 

The materials used in the digestion experiments were in part, 

selected samples of single species of grasses grown for the purpose 

at the Maine Experiment Station, and the samples were typical of 

our forage grasses. It is of preliminary interest, therefore, to mark 

the extent to which the pentosans occur in these and other mate- 

rials of common and frequent use as cattle foods. 

The furfurol (i. e. pentosans) was determined in each sample in 

duplicate by separate distillations. The lowest of these results 

was then multiplied by the factor 1.38 to convert it into a value 

representing pentosans. For comparison, the percentages of nitro- 

gen-free-extract matter as given in Professor Jordan’s report, are 

repeated here. All numbers relate to the dry matter. 
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Per ct. furfural. DQ. fa 

| 322 | 358 
| AS He 

| 

LXXXVI Phiemn pratense, in early bloom......... 11.54 | 11.45 | 15.65) 51.94 

LXXXVII Phiemn pratense, 10 days after bloom..| 11.72 11.83 16.17 | 55.52 

Cxix Phiemu pratense; early cut-.--- -:...-.-....- 9.79 9.85 | 12.591 46-50 

CXOCEhlemawr pratense lake iCuib-)-. cjetiew in eles see selec 10.34 16.91 14.26 | 511k 

CXL Timothy hay; chiefly Phlemn pratense. .... 8.33 | §.48 | 11.50 | 50.17 

CLXI Same; another selection . ............5..-.... 8.88 | 8.94 | 12.25 | 50.16 

DXXSSV LT Danthonia Spicata 222 soccccw cece crcee 8.87 9.63} 12-24 | 52.07 

ID NOSOSI D.C RSTO AST WADE EIS. ng Ob oop andoboecoUdooQodaAS 9.62 | 9.62 | 13.27 53-43. 

XCVI Calamagrostis Canadensis, in bloom......... 7.83 8.06 | 10.81 | 45.25 

EXOWL PE ribicum rep enS..c0 sacs cremclecteieteeiseieieie mete leisiae | 8.39 | 8.72 | 11.58 | 52.94 

COGN Haw of Hun earianionass easeeeeee es eee 9.93 | 10.238 | 13.70 | 47.52 

SAG) eierbitolbianea: Iniy| oeiKe has saoeSacomscudonobe Dod OOabOS. | 6.41 | 7.90 8.85 | 44.39 

CRO LNG! Cronin HOCIETP s606 G55 sp coGddocoqdoenoDoSar 11.93 12.05 | 16.46 | 52.45 

LXXNXIIT Southern Corn fodder... ..... Soggeco gasac8| 8.35 | §.57 | 11.52 | 46-09 

OXXGRTML SUS Ari CCUG ertepororia) elelelcelseieeiencsiacieitecs 7.48 | 8.16 | 10-32 77-31 

CMOSON LNjolTRNORINE 5 oosnoe5ca00 Has ososdsnsbDea50uRGSoNS 5.99 G11" |) SS5265) aale2S 

(CACLONIY: Gnu Tene lochs onobanooncGogdes4a0 OoonBBCaA 4.46 47 | 6.15 52.60 

XNCliohancysamiddlinsssee peer een eee eee eens r- 6.79 | 7.02 | 9.37 |» 64.18 

SEGIW heat brans.ik- see aoe ose Seen cee eRe 8.68 | 9.15] 11.88} 60.28 
CXXXV Wheat bran, another selection ...........-. 11.56 11.63 | 15.95 58.93 

| 1 

These results are quite confirmatory of those previously given, 

showing the presence of appreciable amounts of these bodies in all 

of these common food materials. The grasses make the largest 

showing, but in the majority of samples the pentosans amounted 

to from twenty to thirty per cent of the non-nitrogenous extractive 

matter. . 

Accompany the above samples were corresponding samples of 

the feeces of the animals employed in the digestion experiments, 

duplicated in each case. We have determined the amount of 

pentosans in each of these and from the gross weights of the food 

consumed and feeces excreted have calculated in the usual way the 

digestibility of the pentosans in question. These digestion experi- 

ments were conducted under the usual precautions and control, all 

of which, together with the analytical data, have been published 
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in Professor Jordan’s reports. The animals experimented upon 

vere sheep In each case... 9.5. Summarizing the results of the 

preceding experiments, we have the following oversight of the 

twenty materials studied : 

Per cent of pen- 

tosans digested. 

EXXXVI Phieum pratense, early bloom... . ..... 60.4 

LXXXVII Phleum pratense, late cut.......... ..- 62.8 

CXIX Phleum pratense, early bloom .............. 54 6 

Ox XoEhleum pratense, late Mt: ac: sec ace - 2c: 48.2 

CXL Timothy hay (chiefly Phleum pratense)... ... 48.0 

CXLI Timothy hay (chiefly Phleum pratense... ... 49.5 

POG Danthonia spicata: a.m sss esis: 68.6 

TENCE A OTOStISN Vill CANIS 2 18 ay eee a. ae eae 70.0 

XCVI Calamagrostis Canadensis nena sn. me eenene 90.4 

NC VA riticumMlrepems, 22 sas te wy eee oa. ee ze 59.9 

CROCV ILS Samiam-STasSe. Mec ore yet eciel tan ot 68.2 

2G GMO Iitinaay thoy Cite Ler A ni 56.8 

ORGY Hodder ok tel dy Cons. iss ee 76.6 

LXXXIIL Fodder of Southern field corn... 69.6 

Timothy hay, CXL, and sugar beets. ......... 71.8 

Rimovhyehaye CxUemutabagase st: Meaesamees eek 57.1 

Timothy hay, CX LI. and wheat bran.............. 45 6 

ehimothy hay,» Cai elutenjmeally renee. easy aerere oer 59.1 

Hay of Agrostis vulgaris, LX X XIX, and wheat bran, D4 1 

Hay of Agrostis vulgaris, LX X XIX, wheat middlings, 64.9 

The average of these various results, excluding the data for 

Calamagrostis Canadensis, which evidently present something 

anomalous, shows 58.2 per cent of pentosans to have been digested 

and 41.8 per cent undigested. 

These results are worthy of consideration. ‘Twenty of the best 

known food stuffs for cattle are here shown to contain a minimum 

of from 6-16 per cent of their dry weight in pentosans, of which an 

average of only 58.2 per cent is found to be digestible. Itappears 

then, that while these bodies are to be for the present classified 

among the carbohydrates, they are really much less digestible, and 

hence of ‘less food value, than the better known members of this 

group, such as starch, sugar, etc. In many cases the indicated 

digestibility is even less than that assigned to the fibre of the same 
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materials and the average of all the experiments is but little higher 

than the corresponding average for the fibre. Indeed from the 

data at hand it would appear that of all the food constituents 

capable of individual estimation, these are among the less soluble 

in the digestive fluids, although commonly included among those 

substances which are regarded as in a high degree digestible. 

Not only do the pentosans seem to be of low digestibility, but 

according. to Ebstein, the pentoses derived from them by hydroly- 

sis (arabinose and xylose) are little, if at all assimilated, although 

readily soluble. He has lately shown that the pentose sugars even 

in very small quantities are not assimilated by the human organism. 

Xylose taken in doses of less than one dram by healthy persons, 

could be recognized in the urine after two or three hours, and 

hence the use of these sugars even by healthy and much more by 

diabetic persons could yield no beneficial results. In this connec- 

tion it is of interest to remember that the pentoses are also non- 

fermentable. As regards their physiological behavior, they are 

evidently quite distinct from the hexoses, although otherwise 

resembling them in chemical characteristics. It is not surprising, 

therefore, that the less soluble mother substance the pentosans, 

should also prove less digestible than other carbohydrates. In the 

light of Ebstein’s observations, there is, moreover, good reason for 

believing that even such portions of the pentosans as are dissolved 

in the digestive tract are, after all, not assimilated. 

Chemical Laboratory, Purdue University, November, 1882. 

SUMMARY. 

(1) A study of the digestibility of the whole corn plant shows 

it to have a high percentage digestibility as compared with hays 

and other coarse fodders, especially when allowed to develop to 

maturity. Of ten samples of Timothy hay, 57 per cent of the dry 

matter has proved to be digestible, while of Flint corn fodder 

(whole plant, mature) 71 per cent was digested. 

(2) The mature Flint corn has proved to be more digestible 

than the immature Dent corn, the relation for ail trials of fodder 

and silage being as 72:65. 

(8) This large difference of digestibility of the two varieties of 

corn as harvested in Maine is undoubtedly due to the greater pro- 

portion of fiber in the Dent corn and to the larger relative amount 

of entirely digestible sugars and starch in mature Flint corn. This 
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is shown in part by the fact the excess of digestibility of the latter 

variety falls largely upon the nitrogen-free extract. 

(4) Dr. Stone’s investigations of samples of foods and faces 

from digestion experiments conducted at this Station show that the 

pentosans (vegetable gums) were present in all the foods studied, 

and were digested from 45 per cent to 76 per cent. Dr. Stone 

observes that there is good reason for believing that even such por- 

tions of the pentosans as are dissolved in the digestive tract are, 

after all, not assimilated. 

DATA PERTAINING TO DIGESTION EXPERIMENTS. 

TABLE XXII a. 

COMPOSITION OF THE FECES. 

In 100 parts of dry matter. 

fee he ee S Ona 
a 2% 2 | Sob) S 
< a = As © = 

CXLVII—Southern Corn fodder, Sheep 1.... .. 10.56 | 11.32 | 27.84 | 48.04 | 2.24 

Sheep 3.......] 11.45 13.46 25.45 47.30 2.35 

CXLVI—Field Corn fodder, Sheep 1..... o 11.38 14.69 | 23.43 47.34 | 3-14 

Sheep 3........... 11.16 15.89 22.01 48.41 | 2.53 

CXLVI1I—Sweet Corn fodder, Sheep 2......... 11.98 | 14.06 | 23.70 | 47.354 2.92 

Sheep 4......... 11.54 | 14.27] 23.02 | 48.55 2.62 

CLXX—Southern Corn silage, Sheep 1, 2, 3, 4...| 11.93 | 12.35 | 27.84) 45.37 | 2.51 

CLXXI—Field Corn silageSheep 1, 2, 3, 4......} 15-33 | 14.67 | 21.30] 45.53 3-17 

CLXXIII—Field Corn silage, Sheep 1,3....... 12.48 | 11.34] 21.40] 51.62 | 3.16 

CLXXIV—Barley Hay, Sheep 1, 2, 3, 4........... 10.25 | 11.72 | 29.68] 43.90 | 4.45 

CCXXXIII—Field Corn fodder, Sheep 1......... 18.55 | 12.80 | 21.77 | 44.60 | 2S 

Sheep3........ 19.43 12.92 | 20.56 | 44.46 2.63 

Sheep 4........ 18.62 | 14.15 | 19.84] 44.88 | 2.51 

CCXXVII—Field Corn fodder, Sheep 1... 13.15 | 14.32 24.91 | 44.91 2.71 

Sheep/Sicns- nce 15.45 | 14.87 | 23.82 | 42.78 3.08 

Sheep 4.... 13.57 | 14.65 | 24.21 | 44.83 2.74 
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CALCULATIONS OF DIGESTION CO-EFFICIENTS. 

TABLE XXIII. 

DIGESTIBILITY OF SOUTHERN CORN FODDER. 

7 as Gl ad es 
[eee Si seeing: APF ceil earcnteny el ean 

eat 4 loa, |) Se leh oBe | Sid eisai 
|e | Be els | 2 ees 

Am, |) 286 bot (| Bie oe | 428 = 

Southern Corn fodder, CXLVII. | | | | | | / | 
1,500 grams air-dry fodder daily.....| 739-5] 685.1) 54.05 90.57) 237-0) 342.6) 15.2 

NoWenben ce ote. tern ee ata oe | 139.5] 131.4! 8.3 | 10-80] 61-5] 56.7] 2.0 

Amount eaten daily ....... Pe Toe | 600.0] 558.7] 45.7 | 79.77] 175.2] 985.9] 13.8 

Excreted in faeces daily..-......--.-- 231.8) 207.2) 24.5 | 26.2 64.5) 111.3] 5.2 
| oe i } — = 

| 368.2] 346.5) 21.2 | 53.57) 110-7) 174.6] S.0 

Digested, per cent ...-2---.2.-.2..0--- 61.2| 62.61 46.2 | 67.2] 63.2] 61.1] 60.6 
= 
SHEEP 3. 

| 
| 

hepess ahabealeie | 
: - | | | 

1,500 grams air-dry fodder fed daily.) 739.5) -685-1/ 54.0 | 90.6! 237.0] 342.6) 15.2 
| | MO EATER Coes aeence a ee eoc ern ee « | 65-5) GL6l 4:3] 4-3] este] - Syeaieeeee 

Amount eaten daily ......2.00.-0.-00- (673.6) 623.51 49.7 | 85.8| 208.4) 315.2) Tad 

Excreted in feces daily...-...-..-.-.- 259.8) 930.0 28 Ey | 34.6) 66.2) 122.9) 6.1 

TDP OS TA letecmeugsan tb eeece steko 413.8) 393.51 20.0 51.2 12.2) 192.3) 8.3 

Digested, per-cent.. ........0e.00ie08 | 1.4]. 63.1] 40.2 | 59.7] ae 61-0) 57.7 
Wwerapescs. See ese. of ie | .. 61.3/ '62:8 43.1 | 63.4 05.7 no 59.0 

e 
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TABLE XXIV. 

DIGESTIBILITY OF FIELD CORN FODDER. 

2 & | A E ie c- 

SHEEP 1. 3 ze a 3 B ote = 

AZ| 68 | 4a | 8 Bags] & 

Field Corn Fodder, CXLVI. 

1,500 grams air-dry fodder daily .... | 1,003.5) 940.4) 62.6) 122.6) 306.6) 491.0) 20.3 

Not eaten ....... = codeoosnsaspoces ACOSO 153-3} 143.8) 9.7} 12-5) 60.5 68.3} 2.3 

Amount eaten daily .......-+s.s.-+++-| 850-2) 796.6] 52.9| 110.1] 246.1 422.7| 18.0 
Excreted in feces daily .. ........... 939.8] 206.2! 26.5] 34-2) 54.6] 110.2) 7.3 

Thevated kakgien. ke s.02- eats. 617-4| 540.4) 26.4] 75.9| 191.5|  312.5| 10.7 
Digested, per cent..... Bcosocciausa conn 72.6 74.1) 50.0) 68.9) 77.8 73-9| 59.4 

SHEEP 3. 

1,500 grams air-dry fodder fed daily.| 1,003.5) 940.4) 62.6) 122.6 a6) _ 491.0) 20.3 

Not eaticne seas met ee ee ae | 4160-1] 149%5)° 10.5] 14:8) @l.a| 73 out 

Amount eaten daily _ somes cceberecose $43.4) 790.9 "52.1 107-8} 245.5) 419.7; 17-9 

Excreted in feces daily...... becten od 228.2) 202.8) 25.3) 36-2) 50.3 110.5) 5.8 

JOMEOSHECl  CsogcoosondsoUcooNdE Sogo 615-2} 588.1) 26.8] 71-6) 195.2) 309.2) 12.1 

Digested, per cent.....--+...+..+.00-. 72.9 74.3, 51.4) 66.4) 79.5 73-7) 70.0 

Average sett e nese eens es ceeee sees Seon 12-7 74.2) 50.7) 67.6) 78.6 73.8| 64.7 
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TABLE XXV. 

DIGESTIBILITY OF SWEET CORN FODDER. 

z So q a 3 

SHEEP 2. 3 ES i 3 4 ae 

Sweet Corn Fodder, CXLVIII. 

1,500 grams air-dry fodder daily ..... 907-5) 850.2) 57-1) 126.7) 251-77) 442-1 2978 

IOlb CAIUS 506040200000 00G00b00000NG00000 1 a LOS ee 92 an 0A: 48.4) 1.6. 

Amount eaten daily.........0008 796.4| 748.3) 47.9| 117.1] 209.3] 303.7/ 98.2 

axereted in feces daily ........ ..-.. 248-0) 218.2) 29-7) 34.9) 58.8) 107-1) 7.2 

DiGeSted ..--..cne es eeseeeceeeeeens 548.4 530.1) 18.2) 82.2) 150.5 186.6} 21.0 

Digested, per cent..........-......... 68.8 70.8} 38.0} 70.2) 71.9 72.8] 74.5 

SHEEP 4. 

1,500 grams air-dry fodder daily ..... 907.5) 850.2) 57.1) 126.7) 251.7) 442.1) 29.8 

IS@li GAIA caocormocec AE ais oe os eR AGB) ZO Ao AGI TIGA TG) 6 

Amount eaten daily .......... ... 861.2 808.1) 53.0) 122.1) 233.5 423.2) 29.2 

Hxecreted in feces daily ............ 5 Dats) — ADO) ai Biol Ries) Wy (50 

WD PSS TOC Mi ecteeyer ie eraleleeisial=le\eia\cia\elele/atelele 629.4 603.1] 26.2) 89-0) 180.2 310.7) 23.2 

Digested, per cent.............. ..... 73.1 74.6} 50.0) 72.8) 77.3 73.4) 79.6 

INGUBYES, coca dacanpsanocusnon9o0pK0006 70.9 72.7) 44.0) 71.5} 74.6 73-1) 77.0 
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TABLE XXVI. 

DIGESTIBILITY OF SOUTHERN CORN SILAGE. 

53 

| | 

; = 
. o a 5 

a at : Pe) rs) OU ; 
Pa ||Se | a | 2 | 2 eee | S 
Aa og < a & |Aeo0 | 

Southern Corn Silage, CLXX. 

2,500 grams Silage daily... ........... 337.5| 309.7) 27.7) 42-2) 100.7) 157.4) 9.4 

PK CLETE CM CALL yam eleralecies\« cc\acis «oie Pane eLZOS| ee kOn. 9) LEIS) 1458) 3325 54.5) 3.0 

Amount digested... ....... 6600 doe 217.2; 203.8) 13-4) 274.0) 67.2) 102.9) 6.4 

Per cent digested ...............5 sc. 64.4 65.8} 48.2) 64.8} 66.7 65.4) 67.8 

DIGESTIBILITY OF FIELD CORN SILAGE. 

: A 
ae 2) 2 q oO 
® | ao hg, oiler 

5 She = = o a a = 

BOS VS i, |e sleeps Oral os 
Aa On < 4 & |4q0}] & 

Field Corn Silage, CLXXI. 

19,630 grams Silage daily............. 437.7| 412.6) 25.1, 44.2) 92.8) 259.6) 15.9 

Excreted daily......... SHoldcasadasna6s 96.2 81.4) 14.7} 14.1) 20.5 43.8} 3.0 

Amount digested ...... ......... «| 341.5) 331.2) 10.4) 30.1) 72.3) 215.8) 12.9 

Per cent digested...... Siofoteterstelatastorercint 78.0 80.2} 41.3] 68.1) 77.9 83.1} 80.9 
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TABLE XXVII. 

DIGESTIBILITY OF FIELD CORN SILAGE. 

ao Qe 4 5 3 

> 2 ES S g 3 es A ; 

Field Corn Silage, CLXXIII. 

2,000 Lesierin iaxel Clallbysocoenoobd00R00000 408.0} 3888.7| 19.3) 41.7] 94.4] 236.3) 16.3 

Excreted daily......... ph dadocnsDan008 98.2 85-9) 12-53) 10-1) 21-0 50.7) 3-1 

Disested ee een. Mecae 309.8} 302.8] 7.0/ 30.6} 73-4} 185.6] 13.2 
Perv cent, GUuseScedl eae.” lalla «1s+1=\/5)5)- 76.0 Tih=9) 36.6) 73-3) T7168 78.5) 80.9 

DIGESTIBILITY OF BARLEY HAY. 

Barley Hay, CLXXIV. 

675 grams fed daily ......-.........+0- 576-2] 534.7) 41.5) 77.1) 173.7) - 267.1] 16.6 

WGA GANVDDo ood os n00daDoopU AD ODDNNAHAADS 19.0 17.8 1.2 2.4 if 9.2 A 

lsraeteneiaal GVMIKT coc oheeBansteace ene 557.2) 516.9| 40.3| 74.7| 168.0| 257.9| 16.2 

Excreted daily...... .. agbonnodnnono0s 216.7) 194.5) 22.2) 25.4) 64.3 95-1, 956 

TORE Tete DL: Pate ae ee 340.5]  322.4|- 18.1| 49.3] 103.7| 162.8] 6.6 
Per cent, digested ....-.. .....-...... 59.1 62.3] 44.8) 65.2) 61.7 63.3) 40.5 
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TABLE XXVIII. 

DIGESTIBILITY OF FIELD CORN FODDER (MATURE). 

H | ode fs . é S 
SHEEP 1. et q 2 E 2 5 g : ie 

Ga | 68 | 4 } a | & | ae BS] a 

Field Corn Fodder, CCXXXIII. 

850 grams fed daily ........ soddonace | 689.0) 639.8] 49.2] 72.7) 147.4) 400.2} 19.6 

Excreted daily............. Balk store etate 198.3} 161.5] 36.8] 25.4) 43.2) 88.41 4.5 

Dicected eee te ee 7490.7] 478.3] 12.4] 47.3] 104.2| | 311.8| 15.1 

Per cent digested....... .. Byetelsictete sistas 71.2 74.8] 25.2|)° 65.1) 70.7 711-9| 77.0 

SHEEP 3. 

850'srams fed daily ...........-...---- 689.0} 639.8] 49.2) 72.7| 147.4) 400.2] 19.6 

SHORE! GWIfon 0 Gooacéasacesoosedser 220.0] 177.4) 42.8) 28.4) 45.3] 99.9] 5.8 

Digested: yeceecas toe Hescia send 468.8, 462.4 6.4] 44.3] 102.1] 300.3| 13.8 

Per cent digested ......... 5 aa000.00 cae 68.1 72.3) 13.0) 60.9) 69.3 75.5| 70.5 

SHEEP 4. 

Hil) pu anls) rere @lewlhy Go5650 50006 GooKG 5 689.0} 639.8]. 49.2) 72.7) 147.4) 400.2) 19.6 

Excreted daily............. Seogoodaede 206.5) 168.0) 38.4) 29.2) 40.9 92.6] 5.2 

Digested:...........0. coseseecees|  482.5| 471.8] 10.8] 43.5 106.5| 307-6| 14.4 

LECTr SiN GHISESG 4 Gooand abodbsacndse 70.0 73.8) 21.9) 59.8) 72.2 76.9} 73.6 

DAWVIGT AC Gi eetcmrdesitdnae ab aenasnaen clean wa 69.7| 73.6} 20.0] 68.6] 70.7]  76.7| 73.7 
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TABLE XXIX. 

DIGESTIBILITY OF FIELD CORN FODDER (IMMATURE). 

SHEEP 1. 

Field Corn Fodder, CCXXVII. 

850 grams fed daily... ..-, ocboenegsoss 

IDSROROINCN CMD Ace Sadecondnoh cons ded 

IDWS soca soesosoocddcesosesasdcs 

Per cent digested ........... ......... 

‘SHEEP 3. 

850 srams fed daily ........ ..... coos 

IDprcenrerieol CUA? soccodascooussnbocopooD" 

Digested ...... Sod osvooppencnssedooodes 

Per cent digested ..................... 

SHEEP 4. 

850 grams fed daily ........ sPobasbASGS 

IDERCIREIGL Cul odoccocdaeconssoodoocedD 

IDREAS IEC! socgasoooosecnosoone 2600000 

Per cent digested ..................... 

Average per cent digested........... 

eee: E S 3 
® go -) rs ae 
= ze : De “ 

AA OR < m4 = Aso | & 

701.0} 635.6| 65.4) 104.9) 185.8) 326.6) 18.3 

198.0} 172.0) 26.0) 28.3) 49.3 89.0) 5.3 

503.0} 463.6] 39.4) 76.6) 136.5) 237.6] 13.0 

yuley 72.9) 60.2) 72.9) 73.4 72.7) 70.6 

701.0) 635.6) 65.4) 104.9) 185.8) 326.6) 18.3 

220.6] 186.6) 34.1) 32.8) 52.5 94.4) 6.8 

480.4; 449.0} 31.3) 72.1) 183.3) 232.2] 11.5 

68.6 70.7) 48.1) 68.7) 71.7 71.1) 62.9 

701.6) 635.6) 65.4) 104.9) 185.8) 326.6] 18.3 

216.0; 186.8) 29.3) 31.6) 52.3 96.9) 5.7 

485.0| 448.8) 36.1) 73-3) 183.5) 229.7) 12.6 

69.2 70.6) 55.2) 69-8) 71.8 70.3) 68.4 

69.8 71.4) 54.5) 70-4) 72.3 71.3) 67.3 
i 
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CORN AS A SILAGE CROP. 

W. H. Jorpan. 

The report of the Station for 1891, pp. 41-46 gives a summary 

of three yea:s work in testing the relative production of food mate- 

rial by various fodder and root crops. It appeared that the large 

variety of corn known as Southern White produced the greatest 

amount of digestible dry substance per acre, excelling root crops, 

Hungarian grass and other varieties of corn. Since 1891 a com- 

parison between varieties of corn has been continued. This has 

been done because this crop is an important one to Maine dairy- 

men and because the problems connected with its growth in Maine 

are local in their nature and cannot be solved by experiments in 

other states, excepting possibly, New Hampshire and Vermont. 

The most common question asked in this connection is, Which 

are the most profitable varieties to grow, the large, which mature 

only in a latitude south of New England or the smaller which com- 

plete their growth in this climate ? 

As set forth in the report previously mentioned, the proper test 

of productiveness is the yield of digestible dry matter, the gross 

weight of crop or even cf total dry matter being deceptive because 

of differences on the water content and in the digestibility. All 

effort has been directed, then, towards ascertaining the actual 

growth of digestible material in the several cases. One other point 

has necessarily been considered, viz: the relative value of a pound 

of digestible material in the crops compared. This latter compari- 

sou can most safely be made by a feeding experiment and this has 

been the method used. The study of the corn crop has been con- 

ducted in 1892 and 1393 in much the same manner as in previous 

years only somewhat more comprehensively. 

The data recorded in succeeding pages have been obtained, 

(1) By weighing the green crop as harvested. 

(2) By immediate drying of the green product to ascertain the 

dry matter. 

(3) By analysis of the dry matter to determine its composition. 

(4) By a partial chemical study of the nitrogen-free-extract. 

(5) Digestion experiments with sheep. 

All this work centers around two problems: First, the relative 

yield of digestible dry matter in immature Southern Dent corn and 

in mature Maine field corn; and second, the influence of maturity 

on the amount and kind of product. 
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Weight of Green Product. This was ascertained by cutting the 
whole field, and hauling to the barn and weighing as fast as cut. 

Determination of Dry Matter. Several hundred pounds care- 

fully selected from the several rows of each plot were cut by the 

horse power fodder cutter, thoroughly mixed, from which a large 

sample was taken for drying in a steam closet. . 

Chemical Analysis. These results have been described in pre- 

vious pages. The ordinary analysis was by the methods of the 

AO: KIC 
Digestion Experiments. These trials have been carried on either 

with the partially dried fodder or with the silage made from it. The 

detailed results of these experiments have been previously given. 

Manuring and Method of Planting. 1892. Field No. 1. Size 

one acre, soil, a loam, somewhat lighter than clayey loam, shading 

towards sandy. Summer fallowed in 1891 to kill witch grass. 

About six cords of stable manure and a fertilizer consisting of 

four hundred pounds dissolved bone black, one hundred pounds 

muriate of potash, and seventy-five pounds nitrate of soda, applied 

in spring. Planted in rows three and one-half feet apart, with 

kernels six inches apart in drills. Level, clean culture. Planted 

May 19th, harvested September 6th to 9th. 

Field No. 2. Size, one acre, soil, clayeyloam. Planted to corn 

in 1891. Aboutseven cords of stable manure and the same amount 

and kind of fertilizer as on Field No. 1, applied in spring. Caul- 

ture and planting same as Field No. 1. Planted May 19th, har- 

vested September 6th-9th. 

1893. Field No. 1,same as in 1892. About six cords of stable 

manure and five hundred pounds of Bay State fertilizer, applied in 

spring. Planting and culture as 1892. Planted May 31st, har- 

vested September 14th to 16th. 

Field No. 2, same as in 1892. Manuring, planting and culture 

same as Field No. 1. Planted May 31st, harvested September 

14th to 16th. : 

In both fields. during both years, each acre was divided into 
twenty plots, the two kinds of corn alternating, ten plots being 
devoted to each. It is scarcely possible to secure conditions more 
uniform in which to compare the growth of two crops than existed 
in these experiments. 

The results secured are concisely stated in Table XXX, ail inter- 
mediate data such as size of plots and yield per plot, being omitted. 

The figures for the three years previous are stated for the sake 
of comparison. 
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TABLE XXX. 

COMPARATIVE YIELD OF SOUTHERN CORN AND MAINE FIELD CORN, AS GROWN IN 

MAINE—YIELD PER ACRE. 

2 Dry Digestible 
Cia substance. dry 
> DB substance. 

Es 
an 3 : - ; 
2 | qd n = n 
o> GS) b=} o a} 

Se 2 = i = 
Og m =) H =] 
as o o 3) >) 
(do yfor = oS o a 

| 
Crop of 1888. 

Southern Corn......... wialels faielele sfoleisietslelet sia eeeeee|  26,295]| 12.30) 3,234.3 65) -2,102.3 

Matin ethielaK Gorn sae a4 faa sietke ee stars! (aisieerasiateis 14,212|| 17.4 | 2,472.9 70| 1,720.5 

Crop of 1890. | 

Storhiboveren (Cferdtcckuvoadoqodoceb elon 4 noennejeouas 32,950|| 14.94) 4,922.7 69| 3,396.7 

NPN CHWS LAC OTM 10 -(0)0/e wicleicsisinie\e/s\e\s/s1einia «/s\olo\0/s = « 15,300)} 15.84) 2,415.9 71) 1,715.3 

Crop of 1891. | 

S@mimoenn COMM ceontooesc00ok coococada: ses os 46,340)| 13.46) 6,237.4 61; 3,804.8 

iteniows IME! fore ass socodoccocdeOpdcsdecuC .e--|  28,080|} 18.55! 3,804.8 73| 2,777.5 

Crop of 1892. 

Southern Corn, Field 1.............. sdnosooces 37,320|| 14.67] 5,474.8 ba Gd 3,503.9 

i IMIG Po ssccgcotcas Sotneasecee 34,820}| 14.15) 4,927.0 64) 3,153.2 

Maine Hield: Corm, Wiel We cies loje ce clciuiejeisiciv an a 22,490}| 20.90} 4,700.0 78| 3,666.0 

IME! sn Se anc dandoneacanduE 29,400}| 18.64) 5,480.0 76| 4,164.8 

Crop of 1893. 

Sori herrn Crandall al Wessen, coococnoanncSesoee 39,066)! 15.45) 6,036.7 * 65} 3,923.2 

Mild Onn cv ap.tae: Ee eee 26,660|| 16.58] 4,420.2||  *65| 2,873.1 

Maine Field Corn, Pield 1............:......0. 27,780|| 25.43! 7,064.4 70) 4,945.0 

IMIGIGI eS Sonncesacdodericesco 18,610}; 19.50) 3,628.9 70) 2,540.2 

Southern Corn, 7 trials. 

BUSAN ooo ve clae wens Md ettee See ABER NCEE 46,340|| 16.58] 6,237.4 69] 3,923.2 

Iibberh hid ioguRCosenene A avereon Goochtundoedabie 26,295)! 12.30) 3,234.3 61| 2,102.3 

LWIETE EO oon ca nen OouN TUDO COCRe Scud oooDsOnOaGoduE 34,761)| 14.50) 5,036.0 65) 3,251.0 

Maine Field Corn, 7 trials. 

DUARTE NE cece ol Soeice nears racers ae 29,400|| 25.43} 7,064.4 78| 4,945.0 

MUMIA se meas Mensa ct acre ecscandeesceecaglt | LRA | ISBG] 415: 3 70| 1,715.3 

Soe Ce cdcoboandscsaonene HSac Sodncoe 22,269)| 18.75) 4,224.0 < 3,076.0 
! 

* The average of previous years. 
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The foregoing figures show a large variation in production in dif- 

ferent years, under conditions other than the season, quite uniform. 

This variation is not alone in gross weight of crop, but in dry mat- 

ter as well The largest quantity of dry matter produced in any 

case during five years is nearly three times that yielded by the 

smallest crop. ‘Tais is due in part to the manuring and cultivation 

and in part to the character of the season. 

Had these experiments been discontinued after 1891 the outcome 

would have been decidedly favorable to the large variety of Dent 

corn. but in 1892 and 1893, the relation of yield has been reversed 

and the smaller variety of Flint corn has taken the lead. It is prob- 

able that another five years’ series of comparisons would furnish a 

somewhat similar experience. 

The general outcome for the five years is slightly favorable to the 

large variety of corn if we consider only the yield of digestible dry 

matter. But when we take account of the fact that in the one case 

an average of five and one-half tons more of material have annually 

been handled over several times, we are led to conclude that the 

smaller, less watery variety of corn has really proved the more 

profitable. 

It is significant, also, that the largest yield of dry matter in any 

instance has been from the smaller variety. While the Flint corn 

grown in this State is not capable of producing so much dry sub- 

stance as the large variety of Deut corn, under circumstances 

equally favorable for both, the former cannot in this latitude reach 

anything like maturity, and so loses the advantage of that period 

when growth is most rapid, as subsequent figures show. 

The writer has made one or two observations during these five 

years which may be worth noting. Oce is that the cut worm scarcely 

ever molests the large Dent corn, even when feeding freely on the 

smaller Flint variety. Tais fact was observed during two years. 

It is also the writer’s opinion, from observation, that conditions 

unfavorable as to fertility and cultivation will reduce the growth of 

the Maine corn to the greater extent. 

A condensed summary of the results which are the outcome of 

this series of experiments, appears below. These statements stand 

somewhat in conflict with those of the 1891 report. It must be 

remembered, however, that the honest experimenter is limited in his 

conclusions to the facts which appear after a careful analysis of 

data. Facts should always outweigh existing opinions. Such a 
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rule of action often requires a reversal of former conclusions. 

This experience may be unfortunate but is not blameworthy.: 

(1) The average weight per acre of the green crops for five 

years were: Southern corn, 34,761 pounds ; Maine field corn, 22,269 

pounds; difference, 11,492 pounds, or nearly five and three-fourths 

tons. 

(2) The average dry matter per hupdred pounds was nearly one- 

third more in the Maine field corn, the relation being: Southern corn 

14.50 pounds; Maine field corn 18.75 pounds, or as 100 :129. 

(3) The Maine field corn proved to be more digestible, the rela- 

tion for dry matter being: Southern corn, 65; Maine corn, 73, or 

as 100:112. 

(4) The average pounds of digestible dry matter per hundred 

pounds of green corn have been: Southern corn 7.25 pounds; 

Maine field corn 13.69 pounds, or as 100 :189. 

(5) The average yield of dry matter per acre has been: South- 

ern corn 5,036 pounds,—extremes, 7,064 pounds and 2,415 pounds. 

(6) The average yield of digestible dry matter has been: South- 

ern corn 3,251 pounds,—extremes 3,923 pounds and 2,102 pounds ; 

Maine field corn 8,076 pounds,—extremes 4,945 pounds and 1,715 

pounds. 

(7) The yield of digestible dry matter has averaged 175 pounds 

more per acre with the Southern corn. ‘To offset this it has been 

necessary to handle annually five and three-fourths tons more 

weight. 

(8) The largest as well as the smallest yield of digestible dry 

matter in a single year has been furnished by the Maine field corn. 

THE INFLUENCE OF MATURITY UPON THE VALUE OF THE CORN CROP 

FOR FODDER OR SILAGE PURPOSES. 

There have existed, without doubt, some very erroneous notions 

in regard to the relative value of the corn crop at different stages of 

growth. Corn that is thickly planted and cut when quite immature 

is so easily masticated and is eaten with such evident relish, that 

such material has by many been regarded more highly than the facts 

warrant. Correct views prevail to a gr2ater extent than formerly, 

partly because several careful experiments, the results of which 

have been widely published, show that the plant continues to 

increase its store of dry substance until fall maturity and that this 

growth is very rapid during the last stages of development. 
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It was understood, therefore, that an experiment along this line 

would be to an extent a repetition. Nevertheless for several reasons 

it was thought best to do this. In the first place an unusually good 

opportunity was offered to secure uniform conditions as to soil. 

Again, the outcome whatever it might be would be a more valuable 

object lesson to Maine farmers than results reached in some other 

state. Finally, it was desired to learn something as to the nature 

of the growth which is so rapid at approaching maturity. 

The field of corn selected for studying the influence of maturity 

was the one designated as Field No. 1 (1893). The corn was of 

very uniform growth, being finely eared and in every way satis- 

factory for experimental purposes. 

Each of the ten plots consisted of five rows, and it was decided to 

harvest one-fifth of the crop or one-tenth of an acre at each of five 

periods of growth. cutting one row of each plot at each period. As 

in other similar experiments, quite an amount of each lot was finely 

chopped, and a portion of this was immediately dried in a steam 

closet. 
TABLE XXXI. 

PRODUCTION OF THE CORN PLANT AT DIFFERENT STAGES OF GROWTH. 

ze | 3 le rae 
eo. = Dry substance. ||} 2 >2\552 
f2\ £ | gaelers 

aSe| 4s Pasa) ee 
Date of cutting and condition of ==2 °°5 ee J5\S 28 

IR So| Bae. nes ||OF 28a o8 

| | 
August 15th, ears beginning to form } 26,166, 4 3,064.0), 

August 28th, a few roasting ears.... 13) 29,777) ea 5,210.9) | 2,146.9) 165.0 

Sept. 4th, all roasting ears........... 7) 31,000] 19.55] 6,060.5) $49.6) 121.3 
| ’ 

Sept. 12th, some ears glazing....... $ 28,833 | 23.17) 6,680.6); 620.1) 77.5 

Sept. 21st, All ears glazed............ 9) 217 25.34) 7,039.7|| 358-1) 39.8 

Total increase after August 15th); - | Ant a = | 3,974.7 
i ' 

The results of this experiment certainly furnish a striking illus- 

tration of the folly of harvesting immature corn for silage purposes 

whenever it is possible to allow it to attain maturity. 

In this instance, the quantity of dry matter in the corn at matur- 

ity was nearly two and one-half times greater than at the silking 

period thirty-seven days previous, the average rate of increase per 

acre of dry substance being about 108 pounds daily. This daily 

increase is equivalent in quantity to one day’s ration for four or five 

cows of ordinary weight. 
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The character of this growth has been clearly set forth on pre- 

vious pages, in discussing the analyses of these samples of corn 

fodder. The facts that appear can be emphasized, however, by a 

display of the quantities of the different classes of nutrients found 

to exist at the different periods of growth. 

The figures in Table XXXII are the results of applying the fore- 

going analyses to the total yield of dry matter 

TABLE XXXII. 

PRODUCTION OF DIFFERENT CLASSES OF COMPOUNDS BY THE CORN PLANT AT 

DIFFERENT STAGES OF GROWTH. 

: | 
ae - x 3 Di a 

a | 83 2 \goa| § a li 

August 15th, ears beginning to form*| 285.9! 458.4) 812.3) 1,428 308.9) - (tags 

August 28th, a few roasting ears....| 338.7 611.7| 1,214.0} 2,892) 1,064.0) 108| 153.7 

September 4th, all roasting stage.... 876.3 689.6} 1,192.0) 3,621 1,248.0) aaa 181.8 

September 12th, some ears glazing..| 372.4 639.5| 1,291.0) 4,177) 1,407.0} 357| 200.4 

September 21st, all ears glazed...... 416.1| 649.8] 1,369.0) 4,457) 1,161.0] 1,083) 208.4 

Gain after August 15th............... 130.2) 191.4 496.7 3,029) 802.5 1,083) 128.7 

Gain after August 28th ............+6. 77-4, 38.1] 95.0] 1,565, 97.0] 975] 54.7 

*The manner of drying the sample taken from the lot cut at this period may 

have caused a loss of sugar. 

From August 15th to August 28th there appears to have been 

considerable growth of the compounds of all classes, but after that 

date the increase of dry matter was due chiefly to the formation of 

one class of compounds. After August 28th, and until September 

21st, the total growth was 1,828 pounds of dry matter, 1,565 

pounds of which, or all but 263 pounds, belonged to the nitrogen- 

free-extract. Of this 1,565 pounds, 1,072 pounds consisted of 

sugars and starch. ‘Two facts are clearly shown: First, that the 

later growth of dry matter in the corn plant is made up chiefly of 

non-nitrogenous compounds ; and second, a large percentage of these 

compounds consisted of sugars and starch, substances that are the 

best of their class for the purposes of animal nutrition. 
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Feeding Experiments. 

W dH. Jorpan. 

There are two methods of judging the value of cattle foods. In 

common parlance one would be styled ‘‘scientific’ and the other 

‘‘practical.” Both may be correctly classed as scientific or as prac- 

tical according to the manner in which they are carried out and the 

standpoint from which they are regarded. Certainly if a conclusion 

is reached through truly scientific means it must have an entirely 

practical application, and no conclusion can be safely applied to the 

management of a business, which has not been reached in a way 

that is essentially scientific. 

The two methods by which we may study a cattle food in trying 

to estimate its value, are: First, determine its composition and 

digestibility and then from known principles and the facts deter- 

mined derive an opinion as to the place this food will take in stock 

feeding ; and second, to feed this food to a given class of animals, 

under conditions as definite and as well controlled as possible, note 

the apparent results, and base a conclusion upon these. The con- 

clusions should be the same by both methods provided that on the 

one hand it is possible to find out not only the amounts but the 

nutritive office of all the compounds which the food contains, and 

that on the other hand, perfect control and knowledge of every 

factor involved in a feeding experiment can be secured. In neither 

case are we now able to realize a satisfactory standard of work, 

and so in comparing the two methods it is only a question of which 

one can be so carried out as to be entitled to the greater degree of 

confidence. 

Of course the ultimate appeal must in a general way always be to 

the animal, and the strongest conclusions are those supported both 

by theoretical considerations and actual results. 

A question may arise, however, where from the standpoint of the 

chemist a clear answer is givea, which answer is not ratified by the 

results of a feeding experiment, as to which is at present the more 

reliable basis of judgmen’, the knowledge gained by a chemical 

study of the food, or the apparent outcome of an actual feeding 

trial. For instance, it is desired to compare the feeding value of 
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bran and fine middlings. The composition of the two is found not 

to differ greatly so far as it is a question of the relative amounts of 

the several classes of compounds, and the digestibility of the former 

is fourd to be much less than that of the latter. These facts 

regarded in the light of approved theories, warrant the conclusion 

that the feeding value of the middlings is the greater. But a feed- 

ing trial in which rations, containing in some periods bran and in 

others, middlings, are compared, either does not show the expected 

difference, or declares one altogether larger than other facts seem 

to warrant. Are we, then, to conclude the theory is wrong? Cer- 

tainly not from a single trial. S» many conditions, such as the 

lengthening of the period of lactation, the temperature of the barn, 

variations in weight due to a change in intestinal contents, and the 

unreckoned or unmeasured increase or decrease of the flesh of the 

animal (if with cows), enter intoa feeding trial as unknown factors, 

that such differences as ex st between two grain foods may either 

be covered up or greatly exaggerated. Nothing ‘short of several 

feeding trials should be allowed to throw a doubt upon the correct- 

ness of theories that appear to be well substantiated by severe 

methods of investigation, and even then the points of disagreement 

would, doubiless, be regarded as unsettled questions. 

Fortunately, however, the value to farm practice of the feeding 

trials here reported is not lessened by apparent discrepancies 

between the outcome which general principles would seem to dictate 

and the results actually reached. The experiments which are dis- 

cussed in this connection are the following : 

(1) The relative feeding value of Southern corn silage and 

Maine field corn silage. 

(2) The influence of widely differing rations upon the quantity 

and composition of milk. 

(3) Experiments with swine. 

(a) Relative economy of production with different breeds. 

(6) The market value of different breeds. 

(c) The comparative value of nutrients from skimmed milk and 

from vegetable foods. 

(d) The economy of production at different ages. 
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FEEDING EXPERIMENTS WITH COWS. 

THE RELATIVE FEEDING VALUE OF SOUTHERN CORN SILAGE AND 

MAINE FIELD CORN SILAGE. 

The discussion on previous pages of the comparative composition 

and digestibility of Southern corn and Maine field corn, makes plain 

three facts: 

1st. The Maine Corn contains less water or more dry matter 

than the other. 

2nd. ‘The dry matter of the Maine Field Corn is the more digest- 

ible of the two kinds. 

3rd. This difference is due to the formation in the Maine Field 

Corn, while maturing, of compounds that are wholly digestible and 

of the highest nutritive value. 

These facis as plainly declare as facts can that the one variety of 

corn is worth mucb more than the other in feeding value, if equal 

weights are compared. Can’ this be shown in practice? Will the 

animal ratify the conclusion that the digestible dry matter, when 

judging foods of the same class, is a safe standard of comparison? 

What is the influence of maturity on the value of the digestible 

dry matter as shown by experience? 

These questions as related to silage corn were submitted to the 

test of a feeding experiment for milk production in the winter of 

1892-3. The plan of the experiment was a simple one. It -was 

divided into three periods, of about one month each, the only essen- 

tial changes in the rations of the several periods being a substitution 

of one kind of silage for the other. It was intended to supply the 

same quantity of digestible material from each of the two kinds of 

silage. This was not done, however, because it was not possible to 

ascertain the actual composition and digestibility of these materials 

until during the time they were being fed, and more digestible 

dry substance was consumed in the Maine Field Corn Silage than 

in the other. The data noted in this experiment include : 

(1) The weights of food consumed. 

(2) The composition and digestibility of the foods. © 

(3) The weights of water drank. 

(4) Variation of the live weights of the cows. (The cows were 

weighed on three successive days of each week.) 
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(5) The yield of milk. (Each mess of milk was weighed. ) 

(6) The composition of the milk. (Each mess of milk was 

analyzed for five successive days during the last week of each 

period. ) 

From the facts supplied by such a collection of data it was hoped 

to derive evidence of d somewhat decisive character, so far as this 

can be accomplished by a single experiment. These data are dis- 

played in the several tables of figures which follow. 

RATIONS. 

14 pounds Barley Hay. 
40 pounds Southern Corn Silage (No.CLXX). 
6 pounds grain mixture. 

Period1. Noy. 21st to Dee. 18th, 

14 pounds Barley Hay. 
Period 2. Dec. 19th to Jan. 18th, 30 pounds Maine Field Corn silage (No.CLXXI). 

*6 pounds grain mixture. 

12 pounds Timothy Hay. 
} 40 pounds Southern Corn silage (No. CLXXYVI). 
*6 pounds grain mixture. 

Period 3. Jan. 19th to Feb. 16th, 

* The cow Nancy Avondale was fed 7 pounds grain mixture. 
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TABLE XXXII. 

COMPOSITION OF FOODS. 

Digestible material. 

Q Go | ad 
Southern Corn silage, CLXX*.. ..-.| 13.5 8.3 | 1.10 6-8 | 25 

Southern Corn silage. CLXXVI*.. 16.2 10.0 1.70 7-8 -50 

Field Corn silage, CLXXI........... | 22-3 16-8 j| 1-50 14.7 65 

Barley Hay*.....2..sees0s- yout | 85.37 50.3 | 7.4 40.6 | 1.00 

Timothy Hay...---2---c20+ sseccoceee= 87-50 | 48.2 |. 3.33 42.9 | 1.7 

COTBEME A eric leleerinn cleier( oir naline ss 89.4 77-3 8.0 65.4 | 4.25, 

IEMA = se sonscagsosodtecosrhescosecospecs $8.5 51.8 13.2 | 34.8 | 2.9 

Gluten meal.........-.- Pace Ay 75.9 | 22.9 | as 7 laa 
Cotton seed meal.......-.......++..-- 91.8 65.5 | 36.8 7-9 | 12.3 

t 

* The composition and digestibility of these foods were actually determined. 

For the other foods average figures were used. 

TABLE XXXIV. 

NUTRANTS IN DAILY RATIONS,—(POUNDS). 

i = 

Zz 
e Oot. ote] Pees 
eth el eee = 

| pe |S68/ 8 | ee] 8 
_ SB l/eeés] a | of | & 

| 

AW IESE POLIO ota oe- sents seen erence gece 99.7; 14.93| 2.47 oe 61 
& | 

*Second period........ Sth) sea a NV shale | 24.0 16.001 2.471 12.84 7 

AUHicd Periods. -c<2-c2.c oe semeesssnstepes Sacer eee | 99.4) 14.00] 2.07] 11.02} -81 

(pecoud (POA Glcoss ocesssesec 24.9] 16.7 2.631 13.3 “77 
Nancy Avondale 

(Third periods-2e s2-50-225" B28 1 2.93) 11.4] -84 
: | ! 

* The same for all cows except Nancy Avondale. 



Second week 

Fourth week 

Second week 

Third week 

Fourth week 

Average 

First week 

Second week 

Fourth week 

First period - 

Third period. 

First week... 

Third week.. 

Average - 

First week .. 

Third week.. 

Average . 
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TABLE XXXV. 

WATER DRANK DAILY. 

| 

a2 | 12/12] le 112 
4A, [afar He Na | Aa 

Hie eta Mik ah sete este cy htt 52.4, 56.8] 48.1 53.01 

SECOMM DETIOd sts. soeeayecedaacues Popesiccdteete 51.4| 56.5; 48.0] 51.9] 65.6 

; Merah estos cician a cies 2else esicine ets lei 45.9 ae: 2 45.7 40.8) 57.4 

TABLE XXXVI. 

WEIGHTS OF THE COWS. 

FIRST PERIOD. 2 3 = A Bi 

AW (SH St ae ee, 

Ras others f yeah bese Na ee eee eed eta SO TOIN eeET|" MesolNmagGD 

xk bichon ia det De Led pace Leta ilae a bine b 870] 853} 831 958 

Bee ers ECMO A i ES Seo ea Ee ENY Ges eS eade IN eee 8ORG 

RC tetera tHE RAS RATAN AY Davee 861} 850] 840! 945 

1 eer esa SMR DD REED YE RNS SED ESS 866] 853|| 835| 956] 
SECOND PERIOD. 

deem Me trclsieds side sass ec dssate Anas SalK Seal WP Sar Peon Maal Bagg 

ere niieane Renae ceoiecieisce aoerse eae tien STi 0 CSSa|L | eBIGl | G29) 8G0 

eae ttre vaidece Nate « seeeeee| 834/ 830] 823] 946] - 987 

BAR Nea hs ots SEGRE Sect es Fasce| 838! WESSE| SBOl HONS) Y- see 

BPC aly oe Bie SE, ee: wsee| 837/835] 820] 940 988 
THIRD PERIOD. 

BEPC ei cee Un eRe nS AED 843] 843| 830| 963| 965 

ER Sn RN ciao nee ene Unc me ac ened Cam ee 852; S45] 835] 976] 958 

Weenie sateitoasin ado jneianevale tare ceeeaaees|) 7SBE|t- Salle <S87|) 959)! “SBS 

Meee ESET coh she 8 Be eee 840, S45] 833| 952) 945 

Soe che Wb rah catenin sskadeueeo ae eee RBABINE BaS|2 lal) napal) eObe 

* Each number represents the average of three weighings. 
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TABLE XXXVII. 

MILK YIELD,—POUNDS PER WEEK. 

Gaia (ac | 
i) wl oa ee 
bee Bee : 
fa iia | = a z 
a: oe | 3) eae 
1:4, A Ces ee m bees a 
J | f if 

November 27th to December 15th, inclusive, 22 nee | | 
| eee t Leones 

AMES We CC oe esic wie Se alee ae oes all niet iwi inl inet oe | 185.4) 181.4) 175.9) 141.3 
{ | | } 

Baoan weekssesccscsseeasssseate=s ae a Pais etaiinameine maaan | | 176-3) 177-5 170-1) 138-6 

Fbslateed ay GI gna ne en eee | | 174.31 174.7) 166-1) 142.1 
4 ist dy <<-.-5--- iss 0h SN IN baby PIN SRS Rocce BU } | 26.5) 24.6) 25.3| 20.0 

DP iksal pal toes cece ac es a Pete senate eee eee | 362.4) 558.3) 537-4) 442.0 
\ t \ | i 

AV GEAS GIN y VIGIG «noone oednpaeee nae enea aan lasses ener \ | 25.6) 25.3) 24.4) 20-1 
| | ij | ) 

December 25th to January 1sth, inclusive, 25 days. | | 

arate ecie cs eee soe pe ee eee eee (246.3) 172.6) 169.5) 173-0) 139-1 
i \ i i 

Second week <.--4----n---0-ns0 n0== SO | 239.9) 176.5) 177-4, 175.8 143-9 
Distal yee ok ete eo cae Cee oe eee | 236.7| 172-3) 175-6] 164-7] 137-1 

| | | | 
Wash OMT GAYS pon cae cen esos eee cere anna mene rep ae nanan | 138-9] 98-0) 99-1 $8.6] 73-9 

} } I j ; 5 

AD eked aNd) Oe A= She Te. Le | $61.7) 619.4) 621.6) 612.2) 494.0 
| | } | 

Average daily yield....-....-222. seeee-eeeeee cree ecceens | 34.5, 74.8] 94.9) 24.5] 19-8 

January 2d to February 16th, inclusive, 26days. | | 

Bireigvecies: Chon oe ele a een ah omens | 224.0, 159.0) 167-7) 172-7| 131-0 
Becond week oe hence aoy a eee ee it cu | 995.0) 158.5) 162.0 Wit BT-6 

| { | i) 

Third week -.--. .--- POS a Pee eer aa ae | 214.1) 153-4) 157-6 164.5) 127-5 
(eae eis (ais a 

Pashdive Gay8 sas.--scaee--c.cacccssess potion Scere \ 151.3, 105.4, 108.9) 112.5) 88-7 
} i =f sh 

Miial wild ensues ese het seek renee "..22.) S144) 577-4) 596.3) 617-1] 474-9 
Aveeace daily pield teers eee ees c cter eke | 31-3} 92.9) 93.9) 93.5, 18-3 

! i i if 

= TABLE XXXVIIL 

AVERAGE DAILY YIELD Or MILK. 

neo 
@| #| 4|.a! 2 
Selseealocelete lcs 
Be | Be | 2 | ee lide 
f <A | 55 | He | ones | ies 
I 4 4 

First period, Nov. 27th to Dec. 18th—22 days.......--.- | 25.6) 23-3) 24.4 20.1 
i } j 

Second period, Dec. 25th to Jan. 18th—25 days.......- | 24.3] 24.9) 24.5) 19.8) 34.5 

Third period, Jan. 22d to Feb. 16th—26 days ........... 22.2 22.9) 23-7| 18.3) 31-3 

| ! i 
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TABLE XXXIX. 

AVERAGE COMPOSITION OF FIVE DAYS’ MILK IN EACH PERIOD. 

Agnes. Dins. ILA Re Shaw. N.A 

SW | canner : : 
is} § i} KS] . co} : cS) 
SS ere Seeley eee pg 
D Fy B Fe nm a 7) ea PA = 

To AS Ta | Too aa eo 
First period...... eos eves) 13.44) 4.41) 14.02) 4.5]) 12.99} 3.9]] 14.22 Bs a a 

Second period.........---| 14.09) 4.8]} 14.56] 4.9|/ 13.84) 4.4)! 15.16) 5.4]} 12.05) 3.2 

WHIT PCLIO 00.6.6 ce 14.02) 4.9/| 14.68) 5.1]}) 18.46) 4.4!) 14.72} 5.3)| 11.66} 3.0 

TABLE XL. 

DAILY YIELD OF MILK SOLIDS,—POUNDS. 

S) 

= n ee ia 4 in 

5p ig = 2 4 > 
< i= 4 n a < 

First period....... ncanaoonde odioo0og00n8- 6 anosdo0d00 3.43 | 3.55 | 3.17 | 2.85 = 3.24 

Second WELTOM seein nodbonos pboodesceo occas 3.49 | 3.62 | 3.39 | 3.00 | 4 15 | *3.37 

BREEN CNP) CIELO Cc eretora)alotatets/o\sie1+{ols]alaleieleretel“feiel=/-je\cieialalol=)=]aele\< 3-11 | 3.37 | 3.19 | 2.69 | 3.65 | *3.09 

*N. A. not included in these averages. 

TABLE XLI. 

POUNDS DIGESTIBLE FOOD EATEN FOR EACH POUND MILK SOLIDS PRODUCED. 

SB) 
: ielt) 

g : s £ a : z= R 
5p S| es & a > 
<4 A 4 7) A <4 

First period .......e.e0+-s nt teat Ae mys St a 4.16 | 4.00 | 4.49 | 4.99] - | 4.41 

Second period .......eeeeeeee ee. era ‘weseee] 4.58 | 4.42 | 4.72 | 5.33 | 4.02 | *4.79 

Third period....... shar bot send Al A An Mt Sh 4.50 | 4.15 | 4.39 | 5.20 | 4.00 | *4.56 

* Averages, excluding N. A. 
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It appears that in the first two feeding periods fourteen 

pounds of barley hay and mixed grain were fed besides the silage, 

and that in the third period twelve pounds of Timothy hay took the 

place of the barley hay. Forty pounds of Southern corn silage 

were fed in the first and last periods and thirty pounds of Field 

corn silage in the middle or second period. The daily digestible 

food for each of the three periods was 14.23 pounds, 16 pounds 

and 14 pounds respectively, so that the substitu’ion of thirty pounds 

of Maine field corn silage for forty pounds of Southern corn silage 

had the effect of increasing the daily composition of digestible mate- 

rial by nearly two pounds. The fact that the daily ration of digest- 

ible material did not remain practically the same in all periods, 

introduces an element of uncertainty into the conclusions which 

may be drawr. 

The relative effect of these rations must be seen, if at all, by 

studying their effect upon the bodily condition of the animals and 

upon the preduction of milk. If we do this we find that the 

cows lost from fifteen to thirty pounds weight in passing from the 

first to the second periods and that this loss was partially regained | 

during the third period. These changes in live weight can be 

readily explained by the less weight of silage eaten in the second 

period, with no marked change in the quantity of water drank in any 

period. 

Ordinarily in an experiment of this kind, extending through three 

months or more, there is a gradual but continuous decrease in the 

volume of the milk yield, unless there is a change in the food favor- 

able to an increased milk production. When we see that in the 

second period of this experimeut practically the same weight of 

milk was produced, aud that owing to an increase in the dry matter 

of the milk there was actually a larger production of milk solids, 

we have good presumptive evidence that the ration containing the 

thirty pounds of Field corn silage was more efficient than the pre- 

vious ration containing forty pounds of Southern corn silage. This 

evidence is strengthened by the fact that when in the third period a 

return is made to the Southern corn silage the yield of milk solids 

is decidedly diminished. Nevertheless, as stated in the preliminary 

discussion of feeding experiments, minor differences in two rations, 

such as existed in this experiment are not easily measured where so 

many uncontrolled and unmeasured factors exist. 



AGRICULTURAL EXPERIMENT STATION. le 

The best possible analysis of the evidence that is secured in this 

case seems, however, to be entirely in favor of the conculsion that 

pound for pound the Maine Field Corn Silage was worth more than 

the Southern Corn silage, and that the difference was practically in 

the proportion of the amount of digestible dry substance in the two 

materials. This is the result which a careful consideration of the 

facts learned in other ways would lead us to expect. 

THE INFLUENCE OF WIDELY DIFFERING RATIONS UPON THE QUANTITY 

AND QUALITY OF MILK. 

There is no question more generally discussed by dairymen just at 

this time than the influence of the food of 4 cow upon the amount 

and kind of milk. It is agreed on all sides that the quantity of 

milk is up to a certain limit very largely dependent upon the quan- 

tity and kind of food. Many farmers also express themselves as 

convinced that the quality of milk is materially modified by the 

kind of food, and so we bear such expressions as ‘‘feeding for milk” 

and -‘feeding for butter,” as though a ration that will cause an 

increased flow of milk will not necessarily increase the butter 

production. 

The opinion largely held by agricultural chemists and others who 

regard this question in the light of the results of experiment and 

investigation, is that the quality of milk is practically controlled by 

the individuality of the animal and that within the limits of healthful 

feeding the composition of the milk is not to be greatly influenced 

by the kind of food. It is conceded that marked changes occur in 

the milk of the same animal, such as daily variations, and variations 

due to protracted lactation, changes of season, weather and other 

causes not well defined. The fatin the milk may differ one per cent 

on two successive days. without apparent cause, although at other 

times a reasonable explanation may appear. The fact that when 

cows are fed each day exactly the same quantity of the same kind of 

food the milk does not remain constant in composition, but varies 

to a material extent, furnishes an element of uncertainty in interpre- 

ting the results of those feeding experiments which have for their 

object a study of the influence of food upon milk. It is not always 

easy to become satisfied that any change in the milk is due toa 

known cause. 

Many experiments have been carried on for the purpose of throw- 

ing light upon the problem here presented, and while the testimony 
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is largely on one side, it is to some extent conflicting. Up to the 

present date, however, the concensus of opinion is as before stated, 

that the animal is the determinative factor. There are numerous 

facts in common experience which accord with this opinion. Every 

farmer recognizes marked differences in the milk of the several 

animals in his herd and he is well aware that by no sort of manipu- 

lation of food can he obliterate these differences and reduce the 

milk of all his different animals to a dead level of quality. What- 

ever practice he may adopt in feeding he will still have ‘‘poor-milk” 

cows and ‘‘rich-milk” cows. It is a matter of common observation 

that certain breeds furnish milk of a characteristic quality and no 

one has yet discovered a way of converting a Jersey’s milk into the 

kind the larger and more showy Holstein yields, neither do we know 

how to coerce the latter into supplying us with the richness of color 

and composition which we have imported from the Channel Islands. 

It is reasonable to regard lactation as a function, which, both as to 

the kind and the maximum quantity of the product, is fixed chiefly 

by the constitutional limitations of the individual. 

It has been supposed possible for changes in the food to cause the 

composition of the resulting milk to vary in two ways, viz: by increas- 

ing or decreasing the percentage of solid matter, and by changing 

the composition of the solids, as for instance, increasing the fat 

without a corresponding increase of casein. 

The experiment with cows, the results of which are given in this 

connection, was planned with reference to changes in the rations so 

radical as to induce if possible corresponding variations in the char- 

acter of the milk. The attempt was not to compare a starvation 

diet with liberal feeding, because no one believes a starvation ration 

to be wise or profitable, and liberal feeding is universally regarded 

as a part of the creed of successful agriculture. But while there is 

a general agreement that the ration should be generous in quantity 

and agreeable in quality, there is much discussion as to the way in 

which this ration should be compounded and the relative effcet of 

different mixtures of the nutrients, and so the rations in this exper- 

iment were made to differ very widely in the relation of the nitro- 

genous to the non-nitrogenous nutrients. 

The experiment was begun with four cows, one of which was 

dropped out and results are reported from only three. The three 

feeding periods covered one hundred and five days, or thirty-five 

days each. 
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The three cows were designated as A, R, and L. T. The two 

rations compared were as follows: 

RATION 1. 

TIMOtHY NAY..-ecccccrecerecsccececas seveset consecccveee sovsscece ad lib. 

Corn meal ......-.«. BOOONONOUCmAL AC CUCUOUAN WL OSLO UST CUODROOOODUROCUS 2 pounds. 

(Olorriivepmelsteyere! Tame Wen gacccod Ho QOCUSOURRONACBON WOOUdSU, OOD FOOUTCOOFOCT 2 pounds. 

Galttie rent Gel llsvesetoreteeicte crstotetel, isieteietelayeterartlasevetereie; ojeis/e:siticietald/o; ofelsicto uiets diecetsieie 2 pounds. 

RATION 2 

Timothy HAY ....-ceeveeec cer eccceenees seve csecescenecectenscesnssee) ad lib. 

GOTT E DU eisig c cicia cha orclahe cin are'a aiafarelolavaimialar wos). s'lere(aieteielslate oajsleja/em obleteley wiala\a- 6 6 pounds. 

Ration 1 was fed to A during the first and third periods, and to 

Rand L. S. during the second or middle period. Ration 2 was 

fed to A in the middle period and to R and L. S. in the first and 

third periods. 

A record was made of the food consumed and of the weights of 

milk produced. During the last five days of each period the milk 

was analyzed. The butter was also submitted to tests for melting 

points, the percentages of volatile acids and for the iodine absorp- 

tion equivalent. 

The data are all given in the subsequent tables. 

TABLE XLII. 
FOOD EATEN. 

Cow A. 

Period 1. Period 2. . Period 3. 

804 lbs. Timothy hay. | 740 lbs. Timothy hay. 750 lbs. Timothy hay. 
70 lbs. corn meal. | 210 lbs. corn meal. 70 lbs. corn meal. 
70 lbs. gluten meal. 70 lbs. gluten meal. 
70 lbs. cotton-seed meal. 70 lbs. cotton-seed meal 

Cow R. 

777 lbs. Timothy hay. | 770 lbs. Timothy hay. 710 lbs. Timothy hay. 
210 lbs. corn meal. 70 lbs. corn meal. 210 lbs. corn meal. 

7U lbs. gluten meal. 
70 lbs. cotton-seed meal. 

Cow L. T. 

777 lbs. Timothy hay. 770 lbs. Timothy hay. 680 ibs. Timothy hay. 
210 lbs. corn meal. 70 lbs. corn meal. 210 lbs. corn meal. 

70 lbs. gluten meal. 
70 lbs. cotton-seed meal. 

AVERAGE WEIGHTS OF COWS,—POUNDS. 

} a | k 

| Cow A. | -CowR. Cow L. T. 

: | | 
HOT ES frt) CNEL) Cl etetatetatatelstalatole/etelelolelstelsialelsrelova(alcieraiate/aterers | 876 | 859 | 866 

SGeomG! TABU CleosopocoonpDdON BOD HoCRCoeECnCOe 872 | 853 | 837 

FESTU AT CLP NETL O Chie waje'n cfatalatalalastoralfetelelelsteletelerelers)sia/aisielatere 846 | S40 831 

| 
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TABLE XLIII. 

DAILY RATIONS IN TERMS OF DIGESTIBLE NUTRIENTS,—POUNDS. 

; | 
PERIOD 1. Cow 1. | Cow 2. | Agnes. 

DTA SSN Ec ceca ctoosceses nsoat concoct oncotssnc scr 24.8 24.8 25.5 

Organic digestible matter: --..--- 25. conc cc cw cncnnre 15.3 15.3 15.6 

DPicestiple protein .2-200. tea ee eee 1.21 1.21 | 2.12 

Digestible carbonydrates ..-:........-.-. c-ccecooces 13.4 13.4 | 12.5 

ID WEES MINE Keo sesssesetessscscss se cosecscseocoesces, -64 -64 «85 

In Gitano Sn Sor poo eracanoD ooccosoreac0aseosccec 1: 12.3 | pT ES 1:6.8 

PERIOD 2. Ad 

Dry Sus oe ooydsscbotoses aobcboseccccodssactcscook | 24.7 24.7 23.8 

Organic digestible matfer.........-..5. s2ee20- coceee 15.1 15.1 14.8 

‘Digestible TRRDGHD 45> Shedoccstonscan es erased eScbciss 2.09 2.09 W418 

Digestible carbohydrates ......0..cecesseceeeuseseees | 92.07 12.07 12.97 

DEE ST 1 ie coconsensonsonecesenecrnnee -oosles go- 38 | 4 -4 | -63 

NEGEV TALIO-w ter eee ecco cesiien ocee aderte anise = 1627, PAG. 6) eae 

PERIOD 3. 

Dry substance....... na Be UN Be Oe are ee aa 230 be = Saat 

Digestible organic matter..... <eneee aetelolenntcl ote £ 1 14.4 14. } 14.8 

Diz sible proven tet e Lees Deere ae | 1.15 1.13 | 2.06 

Digestible carbohydrates ..........0.ceeececcsees see 12.62 12.24 11.82 

BUVEE SEEE HEA GS. ee Pe Re ee Oak Cs | - 81 60 | 2 

ULERY EA RIOA aioe est aes eee oe EN | 1:12.38 | 1:12:00 | 1: 6.6 



TABLE XLIV. 

YIELDS OF MILK. 

AGRICULTURAL EXPERIMENT STATION. 

Period 1. (December 12th to January 15th inclusive.) 

ii, 

| 

——— ee 

ws 
5) = He 
Ola] ela | sola 
Wes a ike mice 

ese | peSa |, a5e 
Gngo | ooo | Cog6 
O4xa | COA | OO 

First week....... nearer ateta rjeloteletsleisteletetalaie(siclslelelpivieierelelniciststsiarereresa 172.0 126.5 128.7 

STSGOMN CIV C leseratetetatare st stetetaltelavetalalsiat-talelateleleieiesieicisiala’olsieveistel=)slereiera 185.9 114.2 120.8 

“UN PAUROl Wile Sooc0dacdnooe dodcodDnebebDeaGooda Soe OeCODUCAG 182.0 128.5 128.0 

Fourth week..... ... Rs) HOR ae Pin TON I Bie peas 183.2 106.6) 116.4 

OUR Ta Tae WG © lc ayeyasis sista ves <istsiers/<1stelee\sielcyeletetelersis\eleleicteyavsiere) vale! sfavy eieiere 190.6 168.7 112.9 

RO PANEOUI O's tel OUT W CCHS lelelelel=ialel dalelalelalerele sloleiaiala'slelelsi=r= 741.7 458.1 78.0 

PAVELASE PEL AAV .. eee ince eens nnogboodd0dD Had, caCdoCDCS 26.5 14 16.4 17.4 

Period 2. (January 16th to February 19th inclusive.) 

4 eZ 

S eS as 
aoe ese (Oe ia eae eee 
44 aS (a= Des 4 Das 

BESS | e252) BESS. 
90890 Orne S Crago 

5 OOnSa | O48 |. 04a a 

URS Gis WIE Kejeraictersrorer cre lareievate(arorel teeiavataraenare craton tennessee es 175.4 129.2 117.3 

DECOM WieClisacdeciicssc Ueisiss cierdaeeca cee elaatete ata aianraare wiavate 151.8 149.1 139.7 

"MG wie kk cis-\sicis ee iets oteralasie sels ouaoooporpbonet: Goocobud 146.0 149.8 135.6 

INOANA WEKoa S660 Gocnonassounds To acaeodaaa dataset 133.2 141.6 130.2 

MUTE GIY WE Olkcieieiarcte slap a sinleyetaarsters erecta acta ae tavetes rae 129.3 146.1 128.6 

Total for last four weeks PBOUO Wievera/eialeletsisialatelciavs[olaielstece 560.2 580.6 534.2 

PASE TAS CHD CIR CLAN a etetate velelsrectetelcieielerelatelaveleictersielereiteisintereteleteleienvs 20.0 20.7 19.1 
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TABLE XLIV—CONCLUDED. 

Period 8. (February 20th to March 25th inclusive.) 

n 

= rent omed 

eRe tess Hs -Sla| cla | -gla dice | MF ag | Haag 
ress | peed | pee 
Onse | CORO | CORO 
O48S | OOHRS | COA 

THATS WiC C Ke ctereisieroinie beyaiere lel pdoao dood oOOSaODGOS dnoondscoDonOND 154.4 124.1 114.0 

Second week...... nov a1 Do0 000 Sd agDC OT DOUAOCSSOGaOgAaDONOOS 176.8 108.1 - 110.5 

J Mimbrol Weel’ GaoopgonodoadancAya ‘Bb500-BxG000000 s50000 sog00 2 172.5 106.3 100.7 

HOWE \WAeElousd>oondesEnD Dododasaeeo) conDbaecnc4odenGcaS 172.4 95.4 98.9 

Ith W7OElKoononco5dddoe505paec09005000 bo © CodanaDEDNSdED0¢ 169.3 84.0 87.8 

TOA Roe TAS Mere WrOEGKS.oos50 en sng0asepo00onennooDo; 691.0 393.8| 397.9 

Average per day ............-- Hereraleteistels|sinietelcleiereteisteiete vaaoce 24.7 14.1 14.2 

SUMMARY. 

Z He ae < S aa) S Be 

5S BS BS 
e8 O° eye) 
OR Om OX 

Average total yield on nitrogenous ration............. 716.4 580.6 534.2 

Average total yield on corn meal ration.........«....-- 560.2 425.9 437.9: 

Excess of yield with nitrogenous ration .......... 156.2 154.7 96.3. 

Daily yield with nitrogenous ration ..........-....+++-- 25.6 20.7 19.1. 

Daily yield with corn meal ration...... Angoooaoaonnea8S 20.0 15.2 15.6 

Daily excess with nitrogenous ration. .........-.++ | 5.6 eta) 3.5 
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TABLE XLV. 

COMPOSITION OF THE MILK. 

SSeS (0 OOOO OO (00 aha—_ ua 

Casein 
Total solids.) and albumen. Fat. 

% %o % 

First period, nitrogenous ration. 14.06 3.76 4.70 
Cow A., Second period, corn meal ration, 13.39 3.45 4.24 

5 _ (Third period, nitrogenous ration 14.17 3.51 4.74 

First period, corn meal ration.... 13.26 3.47 4.07 
Cow R., See’nd period, nitrogenous rat’n, 13.92 3.67 4.77 

Third period, corn meal ration.. 14.03 3.38 4.84 

First period, corn meal ration... 13.38 3.48 3.99 
Cow L.T., } Sec’nd period, nitrogenous rat’n, 14.27 3.67 4.72 

Third period, corn meal ration. . 13.62 Seley 4.55 

TABLE XLVI. 

YIELD OF MILK SOLIDS. 

| - In 28 days. | In one day. 

First period, nitrogenous ration.........| 104.3 pounds | 3.72 pounds 
Cow A., Second period, corn meal ration ....... 75.0 pounds 2.68 pounds 

Third period, nitrogenous ration ........ 97.9 pounds 3.50 pounds 

First period, corn meal ration........-... 60.7 pounds 2.17 pounds 
Cow R., Second period, nitrogenous ration ...... 80.8 pounds 2.88 pounds 

Third period, corn meal ration.......... 55.3 pounds 1.97 pounds 

First period, corn meal ration........... 63.9 pounds “2.28 pounds 
Cow L. T., } Second period, nitrogenous ration....... 76.2 pounds 2.72 pounds 

Third period, corn meal ................. 54.2 pounds .| 1.93 pounds 

SUMMARY. 

Cow A. | Cow R. | Cow L. T. 

Pounds. | Pounds. | Pounds. 

Ay. daily yield milk solids on nitrogenous ration, 3.61 2.85 2.72 

Ay. daily yield milk solids on corn meal ration.. 2.68 2.07 i) -10 

Excess with nitrogenous ration................ -93 81 -62 
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TABLE XLVII. 

RELATION IN QUANTITY OF THE COMPOUNDS OF THE MILK. 

e | 25 
ge il | gos 
rel] cep e= 

Cow A. seas | sell 
g208 | geass 
meso | ean 

Hirst period, nitrogenous VAbION -. 2... ceevsce eevee eres coe enens 100: 125 100: 300: 

SCCONGMPELIOM COMME aA ULOM eelorelelelelalsloleleleleletelelerel=t-telal=l crete sonool|  IK0)3 183 100: 315. 

AVOUT! OSTEO, MUO SMO US TEANHMOIN 5.555 Soaga5qnc0s500RDeDEnB000K00 100: 135 100: 299: 

Cow R. 

LOTTA TONE, orem wel weHMON5 co 6ooDoGb0K0G0000 90D SDOSDG0GnDNI : 100: 117 100: 325 

Second period, nitrogenous ration MEA ae AM cera eee 2095 100: 130 100: 292 

IROMTRGL TENGE, OOMA wa! TAINO soonsooos50o5GHobOnSDobOnObHBONDOS 100: 143 100: 290: 

| Coy a. 
MiTStpEeriodsncOnMmme alist OMe eve metelerelsiei sisters sintetererstaley terials 100: 115 100 : 335- 

SECCONG PE Mod) MItLOSEnOUS Ah OM yerleelelelalsltelesteletesitelelslyelteleysels 100: 129 100: 302 

ALM OErAIOYeL, Cora WHEN WENGIOM s5c0.cd0c80do oeebocoudcoconoRo0NC 100 : 146 100: 300: 

TABLE XLVIII. 

BUTTER CHARACTERISTICS. 

a 

so” 2 Ss 
Bist |S oh aeae Cow A. Be eZ ele 
oS on S EK 

aa Pa Ss 

First period, nitroZenous Lation. ......00- wes cevecerec reece cene. 33.2 32.9 28.0: 

Second period, corn meal ration.........-.- -2-.ss2s2220 seoeee 34.0 29.9 26.7 

Third period, nitrogenous VatiOn.... 1... cere seen cence eee eeee 53.1 30.1 30.0: 

Cow R. 

Hirst period, Corn meal TAbION vee eee ew weer eee wane wees 34.0 32.6 30.0: 

Second period, nitrogenous ration ......... .esceeee seer ween eee 33.2 31.4 29.4 

Third period, corn meal ration ................ EvOGENOOoeCaSGGd 34.2 32.8 29.6 

Cow L. T. 

First period, corn meal ration ...... .........-. ss..0s 3 a000% 31.1 33.2 33.1 

Second period, nitrogenous ration .... ......2- weeeeeeeeeeeneee 29.3 30.7 24.6 

Dhirdiperiod scorns eal er AolO Merri lalalslerleleleletstelsinleloletelsieteta(efesiereratatel= 30.0 30.8 20.3 



AGRICULTURAL EXPERIMENT STATION. ba | 

The foregoisg data, which as stated, are the result of an attempt 

to study the influence of widely varying rations upon the production 

and characteristics of milk, give conclusive evidence in regard to 

but one of the several points considered. The figures tabulated 

give information about, 

(1) The total and digestible food consumed. 

(2) The body weights of the animals. 

(3) The milk yield. 

(4) The composition of the milk. 

(5) The yield of milk solids. 
(6) The composition of the milk solids. 
(7) Certain chemical and physical characteristics of the butter 

fat. 

A review of these data warrant the following summary : 

(1) Milch. cows were fed two rations differing widely in the 

amount of protein which they contained. The hay was the same 

in both, also the weight of grain, but in one the grain consisted 

wholly of corn meal while in the other 1t was made up of cotton- 

seed, gluten and corn meals in equal parts. 

(2) Both rations furnished practically the same amount of 

digestible material. The proportion of digestible protein was 

nearly twice as great in the mixed grain ration as in the corn meal 

ration. 

(3) The cows did not vary greatly in body weight, but their 

general appearance showed less thrift while being fed the corn meal 

ration. 

(4) The yield of milk from the nitrogenous ration was from 

one-fifth to more than one-third larger than that from the corn meal 

ration, the excess ranging with the three cows from 20 per cent 

to 36 per cent, or an average of about five pounds of milk per day. 

(5) In general the milk was materially richer while the cows 

were fed the ration rich in protein, though with one cow it showed 

the largest percentage of solids during the third period while she 

was eating the corn meal ration. With the other two cows the 

influence of the mixture of cotton-seed meal, gluten meal and corn 

meal in increasing the per cent of solids of the milk seemed quite 

marked. 

(6) The daily yield of milk solids was from thirty to forty per 

cent greater with the more nitrogenous ration. 
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(7) The composition of the milk solids seemed to be independ- 

ent of the ration. In general the proportion of fat increased 

throughout the experiment without regard to what the cows were 

fed, and no evidence is furnished in support of the notion that by 

changing the food it is possible to produce more butter fat without 

an accompanying increased production of the other milk solids. 

In other words, it appears that the most profitable food for butter 

production will also be most profitable for the milk farmer or 

cheese maker. The relation of fat to the other solids seems to be 

determined by the animal or by certain unknown conditions of 

environment rather than by the food. 

(8) So far as could be learned by chemical tests, the butter 

made from the two rations was not greatly different. 

FEEDING EXPERIMENTS WITH SWINE. 

More or less experimental feeding with swine has been going on 

at the station since the last report that was made of similar work 

in 1890. ‘These experiments have been practical rather than scien- 

tific, and have not resulted as satisfactorily in all respects as was 

desired. They have centered chiefly around two main considera- 

tions: First, the relative economic vaiue of several breeds of 

Swine, special attention being paid to the Tamworths, and to a 

cross of this breed with the Berkshire; second, the relative value 

of the dry matter of skimmed milk and an equivalent amount of 

digestible material from some nitrogenous vegetable food. 

The Tamworth swine used as a basis of these experiments were a 

fine pair of these animals presented to the station by J. M. Sears, 

Esq., of Boston, Mass., to whom the station is greatly indebted. 

The female has produced several litters of pigs, and certain of these 

have been used in the feeding tests. Crosses have also been secured 

by the use of the Tamworth male and Berkshire females, and as 

will be seen by the results obtained, these animals have proved to 

be desirable. 

Three lots of animals have been grown from young pigs to a 

marketable condition. The first lot included Cheshires, Jersey 

Reds and White Chesters, the second lot Tamworths and Tam- 

worth-Berkshires, and the third lot Tamworths, Berkshires and 

Tamworth-Berkshires. 

Se 

a ee ee 
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The first lot lived mostly in pens out of doors, having shelter 

from inclement weather. The other lots were grown in indoor pens. 

A careful record of food consumed and weights of animals was 

kept. The food was weighed daily and the animals once a week. 

The foods were not analyzed, but are assumed to have the 

average composition, which for milk and grains may be safely re- 

garded as involving only a small error. 

By the use of the figures given in Jenkins’ and Winton’s tables, 

and of digestion co-efficients selected from American and German 

work, the following percentages of digestible material are found to 

be contained in the food used in these experiments, and these per- 

centages have been applied in calculating the digestible organic 

nutrients actually consumed. 

TABLE XLIX. 

° COMPOSITION OF FOODS USED IN FEEDING EXPERIMENTS WITH SWINE. 

Digestible nutrients in 100 
pounds. 

a 
icc) 
55 . 
ae Sie q 8 
FS ey) Sea liye 
mo 2 OR ° Ho ~~ 
eH Of =] Sh RB 

Aa |Hea ou SF] 

SO Mie Mesboonedacogogssda oDoeboan0g wooADODOOr 89.4 80.8 8.8 74.3 3.85 

Linney? TENS UGNTVERS Gao csoonetcobo cooe0N0dD dopodandD §9.3 67.3 12.0 53.6 3.2 

ei enerne Merc eaten dae sa-cten ete tee eee 90.4 | 82.5 | 25.8 | 49.8 | 4.85 

LUE SOUGIE neo odcooodonasosunoDNEddGOnG goons A000 17 9.0 93 §.1 12 

OV (IRN TNE) saacccaduoqDoCddeed GOFON OoododOdOdd 89.0 60.2 Jou 47.2 4.15 

IGE WAM Gooacde Hoon docsandavonaoUsodooD GacuanaddD 89.5 19.2 17.8 59.4 59 

Sy SUNK NTIA CGI YTN Tl cetaratatoyatelalsistaleletelatelareisteve/kieiuleleiaieretaieysiaeyels 10.0 9.2 3.5 5.2 5 

CHET? DYSGLS aicob Sosud conus puGuoEcconseeeenoepnD see 16.2 | 15.0 1.42} 13.4 | .07 

* Actual analyses were made of these materials. 

In the tables which succeed, may be found a statement of the 

results of these experiments. 
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TABLE L. 

EXPERIMENT OF 1891 WITH SWINE. 

hyn BE 
les |» | 2 
| 28 | 2g (2 
| 25 | x= | S, 

NT G1 Ol, ANI IS eee ee eee ae eee meer eee eee a hia ae | a 

TPAD RET Lo sascosatestoaonh saopesbosgosasobesbhoosycoes tis ose oe | 140 157 | 157 a) 

Skimmed milk consumed*............ UND odes ARE paee. ee (soo | ssa | 1256]. 

Middlings consumed..........-..-- otc EN AES Os | 1056 : 1193 | 663 = 
Total dry matter consumed ..........-0--... eee e eee eee ee | 1123 | 1191-2} 717-6 

Digestible protein consumed......-........-.---.-- ae ee Eee | 189.7 | 200-7 | 193.5 

Digestible carbohydrates consumed .........-.. 2. ----e- eee 659-5 | 699.9 | 420.7 

Disestible fais cousumedsscesseecesac tee eer ae eee eee eee | 2.8 | 45.3] 27.5 

Total digestible matter consumed, (organic).-.. ....... $92.0 | 945.9 d71.7 

Dry matter consumed Caily.........-.. ccc cece cee e ee ee serene | 4.01} 3.79 4.57 

Digestible organic matter consumed ‘daily.. .... ......-... | 3.18) 3-01 3.64 

Enitial weikit obwizsee este e OU Loe jut ese | 29 | ma | se 
TAS FU ie ipa) Tetesss 465 asqoSsessSsce0 4 oso ISadssaSGeo 55a 5595 449 457 265 

Total gain of pigs.......... .----- --.- Ss 2d ssogoUsOSE T2ses5S2¢ | 320 | 323 183 

Pi aad yor O RPS oe eee ee eee nien ioe emis vie ioe == | 1.15 1.03 1.16 

Digestible organic matter eaten per pound of gain b5eagseao= | 2.78 2.93 3-12 

* All figures representing weights are in pounds. 
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TABLE LI. 

EXPERIMENT OF 1891-2. 

Barly Growth of Tamworths and Tamworth-Berkshires. 

Lot 1. Lot 2. 
Skimmed milk Grain ration, 
with grain. no milk. 

S Os 5) Os 
e cae = za 
5 ui Ss do asin 
aod ao Ee) 30.00 
Ae Bes ) AA a 

INUIT CL OF AUT Syeswlelelalal<inlsialeieielslolcielel=letsieteletelata/=1« 2 3 2 2 

IDRIS AC) pooonasosocdoadoogseaeboGs00aN0 Socancenoe 126 98 126 | 98 

Skimmed milk consumed........ see reese seen 2,506 2,184 

Corn WHE aMiCONSUMEA se... ccciecclocicie! (ee eel ode 211.0 273.0 254.5 

SULA DEebS CONSUMER se Sacer welslees eae clieeeice « 422 - 427 

Mangolds consumed ...........- So0n000 cogacaoL - 294 - 196 

Gluten meal consumed ................6.....00. - - 254.5 

PEAS COMMS UNE Ce cetoraaialalelalolala/alelslolelelalelalelel<te=ielafelelat- - = = 182.5 

COeMHS, COMET! —oonanonddcadaGoonDOBedGaGSA Gadc - - - 182.5 

Dye AGH COUMS MITE OC saltale s sralelelole t aielelaieretoteralelelatats 507.7 496.8 527.5 348.5 

Dry matter consumed daily.........-.....s0005 2.01 1.69 2.09 1.78 

Digestible protein consumed...............++.. 112.3 103.3 92.5 51.1 

Digestible carbohydrates consumed ......... : 328.2 319.3 354.4 210.2 

Digestible fats consumed ...........0500- Shea 20.9 21.5 22.4 | 8.9 

Digestible organic matter consumed.......... 461.4 444.1 469.3 270.2 

Digestible organic matter consumed daily.... 1.85 1.52 1.90 1.39 

Initial weight Of pigs .................0...00.00 73.0 81.0 75.0 53.0 

GASH RW ELL Mt OL OLS Soelsieieeclelsisinieicielaivieieleiel wivicleieielere 217.0 260.0 199.0 | 132.0" 

PLOY AVANT OL MOU Saeyalelololelcletalslavalsielsleiarelcieierei i a/sistele ier 144.0 179.0 124.0 79.0 

DD SAV ALIN CNL alelolelsleleletelelaintetelsleliatsieletelerateratelsvelets olay) -61 -48 -40 

Digestible organic matter eaten for each | 
pound of gain....... abdaneeconns .dacecoo oa00d 3.18 2.48}) 3.78 3.42 
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TABLE LII. 

EXPERIMENT 1891-2, (Continued). 

Later, Growth Tamworths, and Tamworth-Berkshires. 

Number of animals..... soosceses seeces6 posoegognessascsec270200 Sor 2 2 

IDOE Beto ossscsssseseessscesesone Sondoor cy Aecaadzoseng ac poscodess 148 148 

Skimmed milk consumed.................... 55 aSscbSscoDSsossceSs¢ 4,116 2,058 

Cerin incall Come Mnglaso.sascocscconecsgooosoLcoueconascasonoosouesoc 1,435 1,435 

Peapnie dl COHSHITE OG s-eenrry mice ceric ced ceicleeeieiea raisin een ei ale meee eters | 147 

Oatmeal consmmeGerrsresreeccccee: esse enclose cei meses ee eee ie 147 

Dry AMAGLET CONSUTDEH co tobe eee oe eee eee ec ee ene Sd doséans ~ 1,694.5 1,750.9 

Dry matter consumed daily per pig ....--- ..-2--.-ceeesecececrees 5.72 5.91 

Digestible protein CONSUMEG........-c- cee eee cece enececeacrcces = V1 238.7 

Digestible carbohydrates consumed.......-.-- -----seeeeeeeeeeees | 1,175.4 1,225.1 

lO rexOS aie) Om here Ao Saas Sosdscseascusssdoosdes Ge-ooscosad 75.8 72.5 

Digestible organic matter ..-...-.. 2002.2 cece cen en cence ceenennoees ~ 7,522.2 1,536.3 

Digestible organic matter fed daily per pig......-....5....2-.0005 5.15 5.20 

ETO RE SMAI Ole Tso on scons scdosonsSsonasen esnonnosuotoscczs00so4 208 218 

Hast weighvol pies-eer o-cceue eee eee ceri ine oe reese | 676 | 691 

Total Galan ets corte Bihan cs eb eeoecbes NE ROCCE Wrote eam |: 488i od lreametas 

Daily gain per pig-.........-.....- Be DORIA BM id Sy | 1.58 1.60 
| 

Digestible organic matter eaten per pound of gain.............- 8.26 3.27. 



TABLE LIII. 

EXPERIMENT 1892. 

Number of animals .......... Ap SACP EDD I OTOCOCOODODDOODOOOO 

STL selector clelssisialel-leistaieta'= ssceasscodecoccnod spococencoccas 

Skimmed milk consumed ..-.--.--.....++ sucnoadooo noe 

Oat meal consumed...... coocarcesnege= nod gooooddcocosc 

ee matter consumed...... cocRacccocondm comccoooe HobaS 

Dry matter consumed daily per pig....-..-..-seeeeeeeee 

Digestible protein consumed ..... RED UCOOOL noces COD DOGS 

Digestible carbohydrates consumed ........s++--eeeeee: 

Digestible fats consumed........... 5 cocoa coe oocpooog co 

Digestible organic matter consumed........- Ondoocsbce 

Digestible organic matter consumed daily per pig.... 

Ippiie WyGsreA LE OH TONES ceca opocceneccboncceodedseseecoscecd 

IDASVE TREE OH OWES oe oon cooronderoredocesconcenadcsocnear 

TNGUA GENIN oon dpscoosdrcconosoccdan poncdbsdoanscoctroccticne 

Ways SAM PCE Pile oc ewes le nleneenasee nconeogeS. caggeones 

Digestible organic matter eaten for each pound of gain 

AGRICULTURAL EXPERIMENT STATION. 

Period 1. Food, Skimmed Milk and Ground Oats. 

Tamworth. 

940.1 

2.10 

140.5 

496.8 

43.9 

681.2 

1.53 

Berkshire. 

4 

112 

1,792 

1,039 

1,103.9 

Tamworh- Berkshire 

rs 

&7 
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TABLE LIII—CONTINUED. 

Period 2. Food, Skimmed Milk, Pea Meal and Corn Meal. 

Sey ee 
2 g ae 
5 B Sa 
S 2 Sm 
i= 5 is) 

t 

INMEUOT CSP OLE HPEVEMEMS) 55-55 shegstsesrass sh55 sansoscssocods 4 4 4 

Daysteds....--..<-5= Mei EC RER Lec te vcr eeR ERE RELR EERE 42 42 42 

Skimmed milk consumed ...........0.. cece eee ween eee 672 672 672 

Poaanealicongu med: Cees: tecccuckhu-ceckeoueececebekonee | | 172.6 200.6 172.6 

Cornhm Galli COMSUMEGD eee ac ictietetotlotefelolofatotclele tetatel=) telaatcjeicleiete | 345.4 401.4 345.4 

Dry WAGES T CONS WIE) Gers a ews folate fafa fo wf fol fo'e lobe ale nate eo) -folm ol te lobore 530.3 605.4 530.3 

Dry matter consumed daily per pig........2. .e.eee sees 3.15 3.60 3.15 

Digestible protein consumed ..............202 coer eeeee, 84.6 94.5 $4.6 

Digestible carbohydrates consumed........... ...+---. 368.5 422.6 368.5 

Digestible fats consumed .....-..... 02... 2. eee eee ee eee | 17.8 20.1 17-8 

Digestible organic matter consumed......... ...2eece | 470.9 537.2 470.9 
| 

Digestible organic matter consumed daily per pig..../ 2.80 3.20 2.80 

Initial weight Of pigs ....... .-s.0seseceeeseeeees ee ae | 399 470 400 

Last weight of pigs......... Jershehatatetatasntoiarctas tcrorarcrerencers Feociars Were 611 546 

MO LAS RAN yee cance sa tee nee Seta acfaratr haat Weta Were ocaaoete |. 147 141 146 

IE Yad Seah [else Toi ee tooo soos oes acoccescecneceCoborcoecorac | -87 -84 -ST 

3.80 3.20 Digestible organic matter eaten for each pound of gain. 
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AGRICULTURAL EXPERIMENT STATION. 89 

Period 3. Food, Mixture Equal Parts Pea Meal, Oat Meal and Corn Meal. 

Number of animals.............. ROH CO CRO ORE CERIO EectT 2 

“DW elieccc odpononnces GoudG jronnqedqgonNGqNdONIqN009 1Q4G0C 

esky Tae Ko nishbGeneX6lancasncoonnqaca BooanoodQndnndenqdeddasd 

Oat meal COMSUME.....-. cesrcs.scencvcees pogooansonandas 

@ornmme du cOMSUImMe Gieracteeceiecied ceiroecise rekincl circ rel 

Dry TMA! Corsa coon oaoynAogAsanOnhadsdaquagsoq4a0n 

Dry matter consumed daily per pig..............--- aici 

Digestible protein consumed ........-2...+.2+055 yodtaec 

Digestible carbohydrates consumed.........-s.45 seeees 

Digestible fats consumed..........-...- tte e teen cece tees ! 

Digestible organic matter consumed............sseeeees 

Digestible organic matter consumed daily per pig... .- 

SPAWN! Wyle OH POWEIS 5s cononnn gdb Scns oandSG004000000000 

loans th Tyrealant Oe OWE ocooooagaododes HocdnIIdOG,oqagsaqga0de 

Total gain ApGOGROD CGO aoEGG GIO JeDOGUGOUOSUSEN podooqcgad 

Daily sain per pie .....-.-...-..- nOSoOd Io pODAHOUD ENO DODOC 

Digestible organic matter eaten for each pound of gain 

iS a O's 

A & am 

3 3 3 

63 49 63 

71 253 371 

371 258 371 

371 258 371 

993.0 677.8 993.0 

5.25 4.61 5.25 

131.4 90.3 131.4 

643.4 439.5 643.4 

31.3 22. 31.3 

806-1 551.8 806-1 

4.27 Bei 4.27 

438 507 439 

638 601 668 

200 94 229 

1.06 -64 1.21 

4.03 5.87 3.52 
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TABLE LIII—CONCLUDED. 

Period 4. Food, Skimmed Milk, Oat Meal and Corn Meal. 

| ; T 3 

wae 
| ae ie 

|} 2 | & | & 
Number of animals........---+..-+ > Lotnosnancabon pocetin | 3 | 3 3 

Days fed.. ..- Sooceshies s65 cece ooocte coo osest tecbes 2 esuet 56 63 49 

Skammed aiilk: CONSHIMEG i. ccc cceccssadeccdesesdcdsend tose | 1,686 1,890 1,470 

Oatmeal ConsuMeEd ose.) esse asaeseaseeeoe sae SOTELAneIC | 476.0 402.5 416.5 

Corn meal consumed .......- Sooobooesenceuee shone oscs soe+| 47620 402.5 416.5 

DryanAatier CONSHINCE f--erssmae ssn ase sess sen aane se eae 1,017.0 907-1 891.7 

Dry matter consumed daily per pig.. ....-.+..- seneeeee! 6.07 4.94 6.06 

Digestible protein consumed..... ...-ceseeceeeeeee «- aet 144.5 138.3 | 126.5 

Digestible carbohydrates consumed......-.-sseeeee+ ee: | 631.0 | 556.5 | 553.2 

Digestible fats consumed.......... sSaue7 BS Aooonen dS s05 5 46.4 | 41.5 40.7 

Digestible organic matter consumed..................-- | §21.9 | 736.3 | 720.4 

Digestible organic matter consumed daily per pig..- .| 4.89| 4.01) 4.90 

Initial weight of pigs ....-...0s..s06 esses dohebassceaet cco] si JESSuMA|D REDE | 668 
Rita weigh® of piesis- ..4-sscecavacs-ceeocebs veeneZco-/ 4. 8k: Uy BOLI g ees 
Dal ein, AS ow 3, bebe ands vat peace pete RaAe Lee | 196 | 200 ir 

TUPI ES YEP TY Spano Aes FAS I BIC I IO DO AOSE 1.17] 1.06 1.22 
| 

Digestible organic matter eaten for each pound of gain, | 4.19 x 3.80 4.02 

STADIARY. 

Number of days fed....-..-. Barnécraacas Stocsdo no9D Ache 273 | 266 266 

Digestible organic matter consumed.........seseceeeees 2,780 2,618 | 2,678 

AVG Sa 55 con see chests cosrssnctocsmop soos naodsces 866 | 77 Sot 

Digestible organic matter for each pound of gain eee / 5.21 eel 3.00 
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RELATIVE GROWTH OF ANIMALS OF THE SEVERAL BREEDS. 

The only fair comparison of the economy of production with 

animals from the several breeds is based upon the digestible food 

consumed for each pound of growth. The figures showing this 

have been brought together from the foregoing tables and can be 

seen in table 54. 

TABLE LIV. 

RELATION OF FOOD TO GROWTH. 

(Pounds digestible organic material for each pound gain.) 

] 

Nigel eel aul. r= Oe ners 

Experiment—1890 .........00-.eeeeeee 2.88) 2.73) 2.50) 2.50) - 2.45 

TBM cocossasucooaoscneos 3.12) - - 2.78) 2.93 

1891-2, early growth.. - - - - - - 3.18} 2.48 

1891-2, later growth .. - - - - - | - 3.71) 2.89 

1892, period 1..... .... - = = - - 2.36} 2.11) 2.03 

1892, period 2.......... - - - - - | 8.80] 3.20] 3.20 

1892, period 3....-2++6 2 1B FAS + JDP ee | ES 

1892, period 4.......... - - - - - 3-80} 4.19) 4.02 

1892, av. four periods,| - - - - - 3.40} 3.21) 3.00 

These experiments furnish no evidence of the superior producing 

capacity of any one of the breeds tested. It should be observed 

that with the exception of the Tamworths, Berkshires and the Tam- 

worth-Berkshire cross the number of animals grown was too small 

to allow conclusions of much value. 

It is certainly true of the Tamworth-Berkshire cross that the 

animals were finely formed and vigorous, and they certainly used 

food more economically than either the pure bred Tamworths or 

Berkshires. This cross has been admired by all who have seen it, 

and the market quality of their carcasses was highly commended. 

BUTCHERS’ ANALYSIS OF THE CARCASSES. 

It is evident that the present demands of the market are for pork 

of a somewhat different kind than was the case formerly. Now 

the retail meat trade calls for a rather small carcass that wili cut a 

large proportion of lean parts, and as the lean cuts bear a higher 
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price than ‘‘clear pork” it is for the interest of both farmer and 

dealer that animals be grown which will supply the requirements of 

the market. Farmers are surely making a mistake in supposing that 

the fattest animals are certainly the most profitable. It is at least 

true that such animals tend to aggravate rather than amend the 

unbalanced diet to which Americans are so much given. 

It was hoped that in the Tamworths would be found a breed of 

swine which with the use of proper rations would furnish to con- 

sumers a larger proportion of lean meat than is the case with the 

breeds more commonly in use, and in order to learn whether this 

hope would be realized a bu'cher’s analysis has been made of the 

carcasses of several lots of animals, including five pure breeds and 

one cross. The most reliable comparison is that made between the 

Tamworths, Berkshires and the Tamworth-Berkshire cross. The 

results of this analysis can be seen in Table LY. 

TABLE LYV- 

BUTCHER’S ANALYSIS OF THE CARCASSES.* 

| 2 il Weights of separate parts,—pounds. i 
| Sr i} 

Ht - 

lor 4 (rene eee = 
fei -| = | 3 S | \ ee pees 
1321 ,,/81% a |= |» || 52) g» 
| #al/ < = 2 | 34 [Se i} C2 | Sa 
| as Bie fh sey | oe Beast oat lSeiloel os 
| del sl a@ | a [ad aa (a2 | ae 
| I | | it | 

Mestre ets. oe 200 || 23.5, 12 | 50 | —-[a | 49 — || 45 | 
Ghesters: 2 s-igtsais Wis) 2 | 3B | 44] — jovah eat = |i] 484 
Jersey Red..--...----- 172-5| 2 | 9 | 38 | — | t5| 18-7] = || 4-7 
Berkshire... -.... .---| 137 || 26 |, 12-5) 46.2) — | 5.5) 20) ~) |] 45-3) 
Berkshire ..---..-...-- 233 || 33.5) 19.5) 48 | 19 | 14 | 23.5 | 76-5] 43.3) 32.8 
Berkshire -.-.. --------| 199 || 31-3) 17-5| 38 | 12-5] 12.518 | 74-3/| 41-1] 37-3 
Berkshire ........-.----/ 215 || 30-5] 19-7| 49 | 13.5) 12.5 | 18.2 | 71.6j| 46-1) 33.3 

i| | | fear 
Average.....------- - - - - = 1 = = | = 8-4) S44 

| | i-8 
Tamworth -.-.--------: 235 33.7) 22.5, 58 | 94.5) 13 | 93 | 60-3 || 48.6) 35-6 
Tamworth ......-.----- | 281 || 38-5) 19-5) 58-5] 22-5| 17.7) 28-5 | 95-8 || 41-4) 341 
Tamworth -..--..------ | 236 || 33.5] 20 | 51 | 13.9] 18.9] 91-2) 78.9 || 44.3] 33.4 
Tamworth .-...--.--+-- | 227- |] 33-5) 18. | 47-2) 15.2) 15 | 21-2 | 77-9. |} 43 |. 343 
Tamworth ......-.----- 308 || 30-3] 18.5, 44 | 12-7] 15.2| 21 | 66.3 || 44-6] 31-9 

Po Stihl dette de SY See, a | OL eer 
Tamworth-Berkshire .! 341 || 43 | 24 | 67.5, 27-5| 21 | 27-2 | 130.8] 39.4) 38.4 
Tamworth-Berkshire -; 22.5); 38 25-7| 62.5) 29-5] 16.2 | 23 | 97-6)| 43-2) 33-4 
Tamworth-Berkshire -| 234 || 29-5) 20-5) 49.7) 12-5) 16-2 | 18.2 | S7-4\| 42-6) 37-3 
Tamworth-Berkshire -| 28 || 31 | 18 | 50 | 12 |15 | 18.2) 83.8)) 43-4] 36.8 

| / 
Average----, 22: =i} ara) SS) late i ee Al tes 

* These pigs were cut up and the parts weighed by Charlies York & Co.. Bangor, 

Me.. to whom the Station is greatly indebted for this service. 
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The above figures show the proportional amount of lean cuts in 

the several animals. The term ‘‘lean cuts” is taken to mean the 

sum of the hams and shoulders trimmed and the spare-ribs. 

The data here presented do not warrant the claim that any one 

of the breeds compared possesses superior market qualities over all 

the others. The Tamworth’s gave a somewhat larger percentage 

of lean cuts and the Tamworth-Berkshire cross a larger proportion 

of salting pork. The differences are small, we may believe, com- 

pared with those which may be caused by age. food, or individual 

variations. 

THE RELATIVE VALUE OF DIGESTIBLE FOOD FROM ANIMAL AND FROM 

VEGETABLE SOURCES. 

The report of the Maine Experiment Station for 1889 contains 

an account of experiments which had for their object, in part, a 

comparison of the dry matter of skimmed milk with the digestible 

part of pea meal as food for swine. Those experiments indicated 

a practical equivalence, pound for pound. 

This matter has again been brought to a practical test in the 

experiments now under discussion. The growth of separate lots of 

pigs, selected from the same litter, and .of the same lots of pigs 

during separate periods, has been compared when fed rations con- 

taining practically the same amount of digestible matter, but which 

was derived from unlike sources. As in the experiments of 1889, 

pea meal or oat meal was made to take the place of skimmed milk 

in the proportion of the digestible substance in the two. 

In tables LVI and LVII are presented the figures showing the 

actual food required for a pound of growth. 
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TABLE LVI. 

EXPERIMENT IN WHICH THE SKIMMED MILK WAS REPLACED BY NITROGENOUS 

FOODS, WHOLLY OR IN PART. 

|Digestible organic food con- 
| sumed for each pound of 
| gain in live weight. 

eae eee be = 
I ie) SPB al Se caries 

= | ee Serco 

a) 280 Benes 
S | eS |Gaxce 

|: Se 8) eye Se ees 

F | | | 

Lot 1—Growth from one to four months. | | 

Food, skimmed milk, corn meal and beets....... bez: -9 | 3-18) 2.48) 

Food, gluten and corn meal and beets.......... .....-- 3-78) 

Food, pea meal, oat meal and beets ............--.:..-. | | 3.42) 

Lot 2—Growth from four to nine months. 

Food, skimmed milk* and corn meal. ......+.. «+--+ 3.26 

Food, skimmed milkj pea meal, oat meal and corn| | | 
Lit Gtr lee aes ore Re RecoluOs. sae concecseceso gene Sach - | | 3-27 

Amount of milk daily, thirty pounds. 

yAmount of milk daily, fifteen pounds. Part only of the skimmed milk was 

replaced by the pea and oat meals. 

TABLE LVI. 

EXPERIMENT IN WHICH ONE RATION CONTAINED PEA MEAL IN THE PLACE OF 

SKIMMED MILK IN THE OTHER RATION. 

\Digestible organic food con- 
sumed for each pound of 

gain in live weight. 

Tamworths. Berkshires, Tamworth Berkshires. 

Growth from 1to 44, months. (Period 1.) 

Food, skimmed milk and ground oats......-.. +--+... 2-11} 2.36 2.0 

Growth from 44 to6 months. (Period 2.) | | 

Food, skimmed milk, pea meal and corn meal.... . .| 3.20 3.80) 3.20 - 

Growth from 6 to 8i months. (Period 3.) 

Food, equal parts pea meal, oat meal and corn meal.| 4.03) 5-87) 5.52 

Growth from $3 toover 10 months. (Period 4.) | | 

Food, skimmed milk, oat meal and corn meal......... 4.19 3.80 4.02 
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It is very plain that for young pig the rations containing skimmed 

milk proved superior to those containing the nitrogenous vegetable 

foods as a substitute. But with the older animals the substitution 

of pea meal or pea and oat meal for the skimmed milk, wholly or in 

part, did not materially change the rate of growth or its relation 

to the digestible food consumed. i 

In a single case an exception occurs, viz: Veriod 3 with the 

Berkshires in. the 1892 experiment, where the pure grain ration 

seemed to check the growth of the pigs. In all other cases the 

amount of digestible food seems to be the practical measure of 

efficiency whether its source be animal or vegetable. 

Qremrd Wits AM Ue. 5. 
WASTE OF FAT IN SKIMMED MILK BY THE 

DEEP-SETTING PROCESS.* 

Wie He JorpAN AND J. M. Bartvert. 

The relative economy of the various methods of creaming milk 

is a matter which is just now receiving much attention from Maine 

dairymen. The question which is most frequently asked, especially 

by those keeping a fairly large herd of cows, is, ‘‘Shall I geta 

separator ?” 

In comparing the separator with the cold deep-setting process 

several points demand consideration : 

1st. The relative expenditure of money, time and labor. 

2d. The relative waste in the skimmed milk. 

3d. The relative waste in the buttermilk. 

4th. The comparative quality of the product. 

Present knowledge leads to the opinion that the cream can he 

handled with equal economy from the two methods, and that there 

is not difference enough between well made separator-cream butter 

and equally well made cold-setting-cream butter to find any prac- 

tical recognition in the most particular market. 

The first two points, then, are the ones concerning which there 

is still more or less discussion. 

*The matter presented under this head is prepared to be issued as Bulletin No. 

5, second series. 
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The object of this bulletin is to present certain facts, lately 

ascertained by the Station, bearing upon the second point. These 

facts were obtained as follows: A representative of the Station, 

Mr. Hayes, during a certain part of August, September and Octo- 

ber last, accompanied the cream collectors of two butter factories, 

viz: the Turner Centre Factory and the Poland Factory, on their 

trips to the houses of the patrons, and thoroughly sampled the 

skimmed milk from twenty-four hours’ milk. These samples, which 

were kept sweet by means of a preservative, were promptly shipped 

to the Station laboratory, where the per cent of fat was determined. 

The Turner Factory patrons were visited between August 24th and 

September 9th, and the Poland Factory patrons, between Septem- 

ber 30th and October 10th. Besides the names and addresses of 

the patrons, Mr. Hayes noted other data, which, when summarized, 

give the following figures : 

INoz Ofifarms’ visited |. eo ac ecb us-.-eess erase ssa Son 224 

INovotacow ss The nemillked ony ss edi ee ee 1,360 

Ouvarts ob milk prodncedert cc) racemes Ae ae See Gee 

No. of herds full-blooded Jerseys.............. 4 6 

se se grade Jerseys (occasional full- loads: ) 167 

co een, MiSeeifall=bieod Holstems ae egs. al Sane ok 2 

ESS (Hes eOTAMeUELOlS temnsl.¢: Denk me Blew age. AA Les 1 

s¢ «6 «miscellaneous (mixtures of Terao and 

other-orades,. &eos)e oe ee ee Se 52 

‘« ¢¢ farms using deep setting process. ........... 221 

SES im tee S80 SBOP AT aC OIE ide Soh eee ey pals San ae ee 1 

So ae Sb Soni shallow, Pansintifiicsey «hte eane 2 

cee 6S with! iee) constantly, in tanks... 2.5) 22 194 

ot eee YOU TOL AERC pom taral: aers seh Suge By os WoAE IA 16 

eRe SE MSIREN SOME MICE, S084.) a. 5 te Per Be D 

Soe Ce AC OL RECOTG! call Ate 1) oie eee Cee toe 6 

Doubtless some will remark that neither the number of cows. 

kept nor the yield of milk make a very favorable showing for 

Maine dairymen. It should be remembered, however, that these 

farms were visited at a season of the year when there would proba- 

bly be found more dry cows and more in an advanced stage of 

lactation than at any other time. Besides, a severe drought ren- 

dered the past season a particularly unfavorable one. 

In regard to the methods of creaming, it appears that but one 

separator was found, while 221 out of the 224 farmers are using 
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the cold deep-setting process. Of these only sixteen are recorded 

as being out of ice, while one hundred and ninety-four keep ice in 

the tanks constantly. . 

The very great prevalence of Jersey blood is another fact worthy 

of note, showing the tendency of Maine farms, not only towards 

dairying, but towards a specific purpose, rather than a general pur- 

pose. cow. 

The prevalence of the Jerseys and the almost universal use of 

ice in the tanks all the time are two conditions very favorable to 

the best possible results with the deep setting process. The per- 

centages of fat in skimmed milk from the 224 farms are not given 

here in detail, only a summary. 

Farms with skimmed milk fat .1 per cent. or beiow....... 41 

UE Gt Be ‘+ * above .l per cent. and not 

over .15 per eantene hemes 67 

“s ee ue ‘» - 6* above .15 per cent. and not 

over .20 per cent..>. .2.. of 

OC Ot sik BOI mee OL EL COMUm secie reas eave t 19 

a OP habe Ge EU NI EO OMG ET Celt i, Mee: Ae ee ae 1i 

os Ht ss Ce eeOy PET CE Meare tans cee r bee MI 

s “ oe SCO Der CONte me uneutad te eter 6 

“s ay oe Jot SCStTOM: 0) LOvezTOerICeN ta a eee ele 

Average amount of fat in 100 lbs. skimmed milk 

(224 farms) .. Asien ea arate nina te hl ie .239 lbs. 

Average amount of fat i in 100 ee Seittimedl milk 

excluding seventeen farms where the amount was 

SOUPOURAS ON OVEr (204 tanms)) aot ae ses 182 Ibs. 

Average amount of fat in 100 pounds skimmed milk 

Turner Centre Factory (157 farms) .... . .... .188-lbs. 

Average amount of fat in 100 pounds skimmed milk 

Poland Factory (66 farms) . SA oe Ses eee ERO ONIN DSe 

Average for Turner Factory oviildine 6 farina over 

Dp OWN Sis eo age ogi wiara nga cawiancicre aires ucts! adarere ao .168 lbs. 

Average for Poland Factory excluding 11 farms 

over .) pounds.. Se NSE sien Aa NA be le = «222 lbs: 

The above figures are certainly somewhat surprising. They are 

much more favorable to the cold deep setting process than any here- 

tofore published, of which the writer is aware, and somewhat dimin- 

ish the argument for the separator, in so far as it pertains to the 

prevention of waste in the skimmed milk. One hundred and sixty- 



98 MAINE STATE COLLEGE 

five of the two hundred and twenty-four herds tested did not exceed 

.2 per cent. of fat iu the skimmed milk, the average being about .15 

per cent. By the use of the separator on these farms not over .05 

per cent. fat would be saved, or one pound of butter fat to two 

thousand pounds of skimmed milk, provided tie deep setting process 

is as successfully used all the time. It is not claimed that the work 

of the deep setting process is always as good as this. Tae facts 

are stated simply as they are found. 

It appears that in seventeen cases the per cent. of skimmed milk 

fat ranged from .d to 2. In many instances there appears to be a 

sufficient cause for this excessive loss. In ten of these cases the 

supply of ice was exhausted, in one the breed of cows was possibly 

not adapted to the closest deep-setting creaming, in one instance 

the cream was taken by ‘‘top-skimming” which may easily involve 

unusual loss, and in five instances the conditions were good, there 

being no apparent reason for abnormal waste. 

IS IT NECESSARY TO SUBMERGE THE CANS?* 

In the use of the Cooley tank and cans in our own private dairy 

operations, our philosophy has not considered it necessary that the 

cans be submerged in order to secure the cleanest practicable cream- 

dng, care only being taken that the iced water be kept above the 

height of the milk in the cans. Seeing the statement in one of our 

exchanges that the dairymen at the Connecticut convention jamped 

on to the claim made by Professor Jordan, that the submergence 

was not absolutely necessary to good work, for they had proved to 

the contrary, we at once applied to Professor Jordan to learn whether 

experiments-conducted by him had shown that we, and others fol- 

lowing the same method, were losing cream by such practice. In 

reply he has kindly furnished data on the matter, which we give to 

the readers of the Farmer for their benefit. 

PROFESSOR JORDAN’S REPLY. 

Two reasons are directly or indirectly put forward why sabmerg- 

ing should be secured: 

1. The composition of the cream is more uniform when this is 

done. 

*The following discussion of this question appeared in the Maine Farmer on 

March Ist, 18M, and as it is a matter closely related to the cold setting process 

for raising cream, and as the data on which the discussion is based was obtained 

in connection with that presented on the foregoing pages, the liberty is taken to 

reprint the Farmer article in this connection. 
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2. Less fat is left in the skimmed milk than otherwise would be 

the case. 

No experimental evidence is at hand to~ show whether the first 

claim is in accordance with fact or not. The only possible reason 

that can be offered, however, why submerging affects the con- 

sistency of cream, is that it prevents evaporation and consequent 

thickening of the surface of the cream. But when the cans are in 

a closed cabinet, the air over the water must be so saturated with 

moisture as to preclude evaporation from the cream, even if the 

cans are not submerged. But this point is scarcely worth arguing, 

for other unavoidable conditions so influence the composition of 

cream as to completely overshadow this in effect. 

The second claim is the more important, and concerning which a 

certain amount of data is fortunately available. 

As was stated in Bulletin No. 5, just issued from this Station, 

and published in the Farmer, a representative of the Station visited 

two hundred and twenty-four farms, supplying milk to two cream- 

ries, and took samples of the skimmed milk. Among other data 

he noted the manner of setting the milk, whether ice was in the 

tanks, whether the cans were submerged or not, and if not, the 

depth of the water. 

In making up the averages presented herewith, it should be stated 

that the first twenty-five farms are excluded, as no record was made 

of the depth of the water. There are also excluded a few cases 

where top skimming was practiced, because uniform conditions 

should prevail in-such a comparison. Again, the cases where no 

ice was used, or other unfavorable circumstances existed, are not 

included. With these exceptions, the figures obtained are as 

follows : 

Number of observations made... 7.0... wn des eden = See Oe 

Number with cans submerged or sealed................... 124 

Number with cans not submerged or sealed... ............ 39 

Per cent skimmed milk fat in submerged or sealed cans...... 173 

Per cent skimmed milk fat in cans not submerged or sealed .. .200 

The difference is slightly in favor of submerging, but is not large 

enough to have any practical importance. 

It is noticeable in looking over the records mentioned in the fore- 

going, that a greater percentage of Jerseys and Jersey grades were 

found among the patrons of the Turner factory than among those of 

— 
i 
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the Poland factory, the latter owning a somewhat larger proportion 

of Shorthorn and Holstein grades. For this reason it is possibly 

more just to compare results among the patrons of the same factory, 

especially as the ‘‘not submerged” cases were more frequent in one 

case than in the other: 

TURNER FACTORY. 

Number patrons with cans submerged or sealed .......-.... 106 

Number patrons with cans not submerged or sealed. ... ... 13 

Per cent skimmed milk fat in submerged or sealed cans .. .169 

Per cent skimmed milk fat in cans not submerged or sealed.. .177 

POLAND FACTORY. 

Number patrons with cans submerged or sealed .. ........ 18 

Number patrons with cans not submerged or sealed... ...- v<e Sa 26 

Per cent skimmed milk fat in cans submerged or sealed... ... -201 

Per cent skimmed milk fa tin cans not submerged or sealed.. .211 

The records show that where the cans were not submerged or 

sealed, the depth of water varied from half the height of the can to 

a ievel with the handles. Mr. Hayes states that the purpose seemed 

to be to have the water as high as the milk, or above. 

The value of submerging as « means of decreasing the waste of 

fat in the skimmed milk does not become apparent through the fore- 

goipg figures. It should be remembered. however, that in all these 

cases ice was used and Kept in the tanks allthe time. If this were 

not done, the chances would appear to be in favor of submerging, 

because the greater the volume of water, the less its temperature 

would Le raised by cooling the warm milk. : 

W. H. Jorpan. - 

Maine Experiment Station, February 14, 1894. 

. 
| 
| 
i 
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REPORT OF THE HORTICULTURIST. 

W. M. Munson. 

Many of the experiments detailed in the following report are 

repetitions or continuations of those undertaken in previous years. 

The conclusions reached, though sometimes contradicting those 

heretofore drawn, are none the less valuable. They are the result 

of careful study of the problems, and as stated in other connec- 

tions, conclusions are too often freely drawn from insufficient data. 

The cauliflower has been added to the list of vegetables receiving 

special attention, and our success, from a practical point of view, 

would indicate that the crop may be profitably grown in this section 

of the state. 

The fruit plantation is not as yet in full bearing, and notes con- 

cerning the comparative merits of varieties are reserved for a future 

report. Several additions were made to the orchard, also to the col- 

lection of small fruits, during the past season. Despite the cold 

winter of 1892-3, very little damage was noticed in our plantations. 

Spraying experiments were continued on the lines detailed in my 

last report. The results obtained, as heretofore, point strongly to 

the value of the use of the copper solutions in combatting the apple 

scab. The wost valuable preparation yet used is the Bordeaux 

mixture. We are under special obligations to Mr. Charles S. Pope 

of Manchester, for the continued use of his orchard and the careful 

attention given in carrying into effect the instructions of the writer. 

Included in this report is a catalogue of the fruits of the 

state with the approximate value of each. This catalogue is pre- 

sented only after careful study of the reports of many of the leading 

fruit growers in different sections of the state, in response to a 

series of questions sent out by the writer. It will be found valuable 

for reference in the selection of fruits for general planting. 

I wish to wake special mention of the careful and efficient work 

of my assistant, H. P. Gould. 

I—Nores oF CaBpBaGEs. 

As heretofore our work with cabbages was confined to a few ques- 

tions relative to methods of culture. In all cases the seed was sown 

in the forcing house April 5d, and the young plants were pricked out 
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into boxes April 24th. The season was exceptionally late and a 

second handling was necessary, May 17th, before the final transfer 

to the field May 30th. 

‘‘All Head Early” and ‘‘Burpee’s Safe Crop,’’ two sorts sent for 

trial by W. Attee Burpee & Co., of Philadelphia, are of the Flat 

Dutch type. They did not average quite so large nor so early as 

Early Flat Dutch, but were very uniform in size, of firm texture, 

and produced a high percentage of marketable heads. 

1. Influence of Transplanting: For two seasons an experiment 

has been conducted for the purpose of ascertaining whether 

plants handled in pots previous to setting in the field, are enough 

superior to those handled in boxes, to warrant the increased 

expense.* In 1891 the results were indifferent, while last year 

indications were strongly in favor of the pot-grown plants. The 

treatment of the plants was in every respect similar to that given 

last season, 7. e. one lot of twenty-five young plants was transferred 

from the seed flat to three-inch and later to four-inch pots, while 

a duplicate lot was placed in shallow boxes—two inches apart at the 

first handling and four inches apart at the second. 

The results obtained are shown in table I. 

TABLE I. 

CABBAGE PLANTS FROM POTS AND BOXES. 

| a 
[Rete . 2 

n n = 
= 2 | n |m 
| 7 =e vile 
eli eh. es ISOS 

| 3 & a |e l2 |8 
o ; Eee lia o 

VARIETY AND TREATMENT. | = = EF 6 leo] 2 Remarks. 
t 3] J Pret iets |e 
Dl cag O88" AIS eS hs sled 
SS alles alte sill S 
] ier ST Sait te 3 
3 ay id BSis gq] a 3 
x 4 < Ao|4-n| & fa 

FLAT DUTCH. 

LEONA OonaoaoonUM6eogO OboKOGr 15.2 | 8.9 | 10.'7 3 0 0/ 1.28 | All cut Aug. 18 

IRORW OE poo socsdotn nse woonned 12.0 | 2.9 8.7 0 1 2| 1.00 

SAFE CROP. 

IEG) saodocoddae neCOOGOOSOOOC 10.0 | 5.5 7.4 0 0 1} 1.34 

AES OMNES ser vetets eforerereverelerelelefelcieretete | 9.2 | 2.4 4.9 0} 11 2} 1.00 

ALL-HHAD EARLY. 

IFO) soonoostonadcsgodooRneccs 12.0 | 2.8 8.3 1 0 0| 1.60 

BOx@a cc cancer ee. pelegS-0)) (elem al simeseesn| (Oana On| otKOO 

*Report Maine Experiment Station, 1891, p. 84; 1892, p. 61. 

re 
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As will be seen at a elance plants handled in pots were, in every 

respect, superior to those from the boxes; thus conirming results 

obtained last year. In no case did the plants from boxes produce 

heads equal to the best of those from pots. 

Conclusion: The practice of handling cabbage plants in pots 

previous to setting in the field would seem to be warranted by the 

results obtained during the past two seasons. 

2. Effects of Trimming: A test as to the value of the practice 

of reducing the amount of foliage at time of setting was conducted 

along the same lines as last season.* The results as shown by table 

II are almost identical with those obtained in the previous trial. 

TABLE II. 

EFFECTS OF TRIMMING. 

a 
n * 2 oe 

Dn —) | op 

D = S | a Van NE a 
g | | = NS Ie af 
S| % Lo) ® |S |5 |S © 

ro a oa = = 5 > 
= a (<5) oy >) Loma) _ “ 
VARIETY. a | = Sle, lay ela 5 

ry ee i, a o Jeglo 2 

S| o 2B mo loSloslos = 
ale | 2] 2 jegieslas) ¢ S 
Bc sy 2 |ASIS ass] zs = 
5, 9 a Ie SSE SES a = 
4\) Aa A < |IAolAalad|) & a 

| 

EARLY SUMMER. 

BiiemaaNnaEGl 4 GooccbeaeoosoaL 9] 10.0} 4.0] 7.9 4| 2 1.23 |Sept. 1. 

Not trimmed............ 8| 9.4) 3.1) 6.4 2/ 2] 1)]21.00 |Sept. 1. 

WORLD BEATER (Brill). 

“MubsaheanVel acon oocccocuss 7 | 13.3|6.9) 9.5 1} 0} 1} 1.00 |Sept. 12. 

i) = a Not trimmed. . ......... 7 | 14.7|3.5 | 9.5 1.00 |Sept. 12. 

WORLD BEATER (Burpee). 

7|3.3/ 9.9 | 0| 0 | 1.00 |Sept. 12. bo Ubnitherpests(oligg oaorocobooanco 19 | 15. 

Not trimmed............- | 138 | 16.0 | 6.2 | 11.1 3| 0} 1] 3.12 |Sept. 12. 

As will be observed, the results are almost negative. The first 

variety, Early Summer, exactly reverses the result given last season, 

when the ratio was as 1.00:1.25 in favor of plants not trimmed. 

In case of World Beater (Brill) the ratio was neutral as in 1892. 

The plants used in this test were from the same lot of seed as those 

grown last year. The third variety gave results slightly in favor of 

platits not trimmed. 

*Report Maine Experiment Station 1892, p. 60. 
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Conclusion: ‘The results of two seasons’ work indicate that little 

advantage is derived from tbe practice of trimming cabbage plants 

at time of setting. 

3. Holding Plants in Check: Frequently, because of an unusually 

late season, or from other unavoidable circumstances growers are 

unable to set plants in the field as soon as they might desire, or 

when the plants are ready for tbe transfer. Such conditions existed 

in Our Own experience the present year and to meet the case in 

hand, at the last handling in the house, May 17, all plants except 

some for checks were severely headed back. What the usual result 

might be of course we are unable to say, but indications are certainly 

favorable to the practice. Our general crop was uniformly good. 

The results of careful comparison of plants thus treated with others 

of the same lots not checked are given in table III. 

TABLE III. 

CHECKING GROWTH. 
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ALL HEAD (Burpee’s). 

(Olovevelieeral non SdoarouAneToooouE 12.0 | 2.8 8.3 1 0}; O} 1.14 August 1s. 

INO} (GlaKevelk(sCl spc ooncoodHabUS 11.6 | 3.3 7.3] 0} O| 0; 1.00] August 18. 

FLAT DUTCH. 

Cheehkegha we toeneuetente sits 15.2 | 8.9 | 10.7] 3] 0] 0] 1.09 | August 19. 

Not checked -..... ....... 13.2 | 5.6 9.8} 1! 0} 0; 1.00); August 19. 

SAFE CROP (Burpee’s). 

CHE CIE! Tes elie myeie Sisieomisinvsseiciels 10-0) | 5-5 7.4/ 0} 0] 1) 1.00 | August 18. 

INohichetked t:as-cac-eeeene 10.2/6.4|/ 8.6] 0| 0] 1| 1.16| August 1s. 

RED. 

@MEOKEG Periesaer-b eleiele\e/eieieisiels 13.2 |}5.3) 8.0] 2] 0; 1) 2.US | September 12. 

Not checked ..-....-....... Tiles} |} 1b 7.4L] 1] 2] 0} 1.00 | September 12. 

In most cases plants headed back at the last transplanting in the 

house were superior to those not thus checked. ‘They were uni- 

formly earlier, and were as a rule slightly larger. It is probable that 
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the time elapsing between the check and the transfer to the field 

allowed the plants to recuperate and make a sturdy growth; while 

plants not treated were necessarily more or less drawn and not in 

as good condition for the final transfer. 

Conclusion: Cabbage plants likely to become drawn and crowded 

before planting out, appear to be benefited by severe pruning of the 

foliage. 

TI—Nortes or CAULIFLOWERS. 

F The cauliflower is a vegetable highly prized by many, but is too 

seldom met in the home gardens of our State. Possessing many of 

the good qualities of the cabbage it is, to a certain extent lacking in 

the peculiar rank flavor which renders the former disagreeable to 

many people. The delicate qualities of the cauliflower are, how- 

ever, frequently disguised or lost through failure of the housewife 

to familiarize herself with the best methods of serving. For this 

reason we have given below some notes concerning the cooking of 

cauliflowers, condensed from material kindly furnished by Miss 

Anna Barrows, School of Domestic Science, Boston. 

1. Directions for Serving the Cauliflower: A cabbage or cauli- 

flower, unless taken directly from the garden is much improved if 

so placed that it can absorb water through its stalk for twelve to 

twenty-four bours before cooking. Soak a cauliflower, head down, 

in cold salted water for an hour before cooking to draw out any 

insects that may be concealed. A small cauliflower may be cooked 

whole and should be placed in the kettle with the flowerets up as the 

stalk needs the most thorough cooking; a large head should be 

divided into six or eight pieces. 

Cook in a kettle of rapidly beiling salted water, to which may be 

added one-fourth of a level teaspoonful of soda. (The soda aids in 

softening the woody fibre.) The kettle should be skimmed occa- 

sionally while the vegetable is cooking, or, to save trouble, some 

prefer tying the cauliflower in a thin cloth. An agate or porcelain 

lined kettle is preferable to iron, which is likely to discolor the cauli- 

flower. 

The odor is less noticeable if the kettle is left uncovered. The 

water may also be changed to dispel the odor. A cauliflower should 

be tender after twenty to thirty minutes of rapid boiling. If over- 

cooked it appears soggy and water-logged. 
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A good cauliflower, well cooked, requires little additional flavor 

beside salt and good butter. Some, however, prefer the addition of 

grated cheese. ‘The cauliflower may also be served as a garnish for 

meats, in sauces, soups and is excellent cold as a salad. Many 

prefer it with a thick cream sauce. 

“‘Cold boiled cauliflower is very good fried plain in butter, or 

breaded and fried, or mashed and fried like oyster plant, with the 

addition of an egg and a palatable seasoning of salt and pepper.” 

The last paragraph is from Miss Carson’s Practical American 

Cookery. Many other hints may be obtained from this and other 

leading guides to cookery. 

2. Culture: In a general way the culture is the same as for cab- 

bages. Early varieties should be started in the house or hot-bed as. 

soon as the first of April. Handle as needed, and set in the open 

field as early as possible. The best soil is a rich, moist loam, but it 

should be well drained. Like the cabbage, the cauliflower is a gross 

feeder and demands intense culture. If growth is stopped from any 

cause, the heads are likely to ‘‘button” or form small sections inter- 

spersed with leaves, worthless for market purposes. Frequent cul- 

tivation is necessary, and itis probable that in case of very dry 

weather about the time of heading, irrigation would be a profitable 

means of securing a crop for home use at least. When the heads. 

are about three inches across. the outer leaves should be brought 

together and held in place by means of a piece of twine or raftia, 

that the heads may be well bleached. 

3. Influence of Early Treatment: The relative influence of pot 

and of box culture of young plants was considered with reference 

to the number of heads produced: Seed was sown April 3d; the 

young plants were transferred to two and one-half inch pots April 

24th; to four inch pots May 10th, and to the field May 29th. A 

duplicate lot was handled in boxes at the same dates. At the last 

handling in the house, May 10th, the leaf surface was reduced about 

one-half. A tabular view of the results is given below: 
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TABLE IV, 

CAULIFLOWERS IN POTS AND BOXES. 
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In two instances there was a difference of twenty per cent in 

favor of the plants grown in pots. One variety gave the same 

number of heads in each case but the plants from pots were two to 

three weeks earlier than the others. The fourth variety gave a 

slight difference, about seven per cent, in favor of the box treat- 

ment. Doubtless any benefit that might arise from handling plants 

in pots would lie in the fact that the plants are kept at a more 

uniform rate of growth. 

Conclusion: Indications point to an increased percentage of 

marketable heads as a result of handling cauliflower plants in pots 

during early stages of growth. 

4. Effects of Trimming: The value of reducing the amount of 

foliage at the time of removal to the field with reference to the 

heading of cauliflower, received some attention. The seed was 

sown April 3, the young plants were transferred to boxes April 24 

and again May 10. All were removed to the field May 29, when 

the foliage of one lot was reduced by one-half while a duplicate lot 

was left without trimming. 
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\ 

The table shows the relative earliness and the per cent of heads 

formed. 
TABLE VY. 

EFFECT OF TRIMMING CAULIFLOWERS. 
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ERFURT (Large Early Dwarf). 

Trimmed ...... “ouadonoodud0n0nG0e - 5 4 1 - 10 13 76.9 
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EREURT (Ordinary). 
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Asa rule, the per cent of heads formed was greater from plants 

not trimmed. There was practically no difference in the earliness 

of the two lots, nor was there a marked difference in the size of 

the heads. 

Conclusion; Results obtained will not warrant us in commending 

the practice of trimming cauliflower plants severely at time of set- 

ting in the field. 

5. Varieties: Nearly all of the more important varieties of 

cauliflower were grown in our gardens the past season for purposes 

of, comparison. We found, as was expécted, a marked variation 

in different strains of the same type. The accompanying table will 

give a comprehensive view of the comparative merits of. the differ- 

ent strains and varieties as regards earliness, percentage of heads 

formed, and average weight of heads. ‘The latter quality is neces- 

sarily only relative; for a few days time, even after the head is 

ready for market makes a decided difference in weight. 
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TABLE VI. 

VARIETIES OF CAULIFLOWER. 
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As will be seen, nearly all of the earliest varieties produced a 

high percentage of marketable heads, while the later sorts were 

anything but satisfactory. Of the whole number of varieties grown 

sixteen produced more than seventy-five per cent of marketable 

heads, while with eight varieties, every plant produced a good 

head. The earliest varieties were Burpee’s Best Early, Dwarf 

Danish, Kronk’s Perfection, and Livingston’s Earliest. These were 

closely followed by Alabaster, Landreth’s First, Long Island 

Beauty and several strains of Snowball. 

Most of the late varieties were checked by the dry weather and 

showed a tendency to ‘‘button,” or go to seed, hence are not con- 

sidered here. 

The following field notes concerning the more important varieties 

were made 

Alabaster: (Johnson & Stokes).—Said to be a sport from 

Dwarf Erfurt (see below). A small early variety. An erect grower 

and may be planted closely. 

Autumn Giant: (Thorburn).—A very large late variety of 

excellent quality ; should not be started so early as most other sorts. 

Best Early: (Burpee’s Best Early, Burpee).—Small, but one of 

the earliest and surest heading varieties. 

Dwarf Erfurt: (Thorburn).—Takes its name from the city of 

Erfurt, Germany, where cauliflowers are extensively grown. One 

of the most popular early varieties Several strains were grown 

this year, of which the best seemed to be Thorburn’s Extra Early. 

Early Danish: (Farquhar).—Of the Erfurt type; forming a 

medium sized head, very firm and good. One of the best. 

Early Paris (Thorburn, Farquhar).—Moderately vigorous, with 

long stem and of spreading habit. Leaves covered with heavy 

bluish white bloom giving the variety a characteristic light shade.: 

-Heads of fair size but lacking in solidity. 

Giant Purple. (Childs).—A large, late variety, very attractive 

when growing, and of excellent flavor, but when served its color 

is objectionable. 

Imperial. (Landreth).—A medium sized pure white variety. Of 

spreading habit and heads not very firm. 

Kronk’s Perfection. (Farquhar) .—A very fine strain of the Erfurt 

type. Of medium size, early, uniform, and in our plantation was 

among the best. 
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Landreth First. (Landreth).—Of vigorous, erect habit, but 

having a short stem. Heads of medium size, very solid,white, and 

rather remarkable for uniformity. One of the best. 

Livingston’s Earliest. (Livingston).—One of the earliest, small 

but uniform in date of maturity, a valuable consideration in a mar- 

ket variety. 

Long Island Beauty. (Gregory) —A valuable second early sort. 

Only two cuttivgs were necessary and every plant produced a 

marketable head. 

Prize Earliest. (Maule).—Three weeks later than some of the 

other varieties. Not satisfactory this season. 

Snowball. (Early Snowball, Thorburn).--A moderately vigor- 

ous variety forming small but very solid heads. From this type 

many valuable strains have been derived. One of the most valu- 

able of these is the next mentioned. 

Thorburn Gilt Edge. (Thorburn) —This variety is not quite so 

vigorous as the parent, the leaves are slightly smaller and very 

dense, while the stem is shorter. Heads small but handsome, and 

usually one of the most reliable. 

* Vaughan’s Danish Snowball. (Vaughan) .—Differs little in habit 

from Snowball described above. Very early and apparently a sure 

header. 

London, Italian Taranto, Late Dutch, Algiers, Nonpariel, Stadt- 

holder and some others while producing very good individual heads, 

were not reliable, the present season, and notes concerning these 

are withheld until further trial. 

SUMMARY. 

1. The general treatment of the cauliflower is similar to that 

required by cabbages. Thorough and frequent cultivation are 

essential. 

2. Handling plants in pots before setting in the field increased 

the percentage of marketable heads. 

3. Trimming plants at time of setting is of doubtful value. 

4. Early varieties are, as a rule, more certain to produce a sat- 

isfactory crop than are the late sorts. 

5. The earliest varieties grown the past season were: Burpee’s 

Best Early, Dwarf Danish, Kronk’s Perfection and Livingston's 

Earliest; closely followed by Alabaster, Landreth’s First, Long 

Island Beauty and several strains of Snowball. All of these pro- 

duced a high percentage of marketable heads. 
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IJI—Nortes or Tomatoes. 

As heretofore, special attention was given to methods of culture 

rather than to a multiplicity of varieties. Many of the experi- 

ments undertaken last season were repeated. for as before stated, 

positive conclusions can not be drawn from a single season’s work. 

1. Effects of Early Setling: A dozen plants of each of three 

varieties were used in the test. All were given similar treatment 

in the house. The first lot was removed to the field May 23d. The 

other a week later Owing to a heavy frost on the night of May 

27th the early set plants were severely checked; while the weather 

for some days was cold and raw, but very dry. In spite of this 

check the first lot recuperated and by the first of October there was 

practically no difference in the two lots. 

Table VII gives an exact statement of the results: 

TABLE Vil. 

EFFECT OF EARLY SETTING. 
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There was very little difference in the time of ripening of the first 

fruits ; and on the first of October, a date as late as can usually be 

relied on for tomatoes, there was practically no difference in the 

number of fruits produced by the two lots. The slight variation 

found was in favor of the early set plants. 
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As will be see by the last two columns in the table, the number 

of decayed fruits was very greatly increased late in the season, 

amounting in some cases to 75 per cent. of the fruit gathered. 

Conclusion: While not so marked as in previous trials, indica- 

tions still point to the value of early setting of tomato plants. 

2. Vulue of Pot-Culture: The importance of careful hand- 

ling of tomato plants has been emphasized in previous reports, 

and a limited amount of work has been done in this direction at 

this station. 

During the past season a test of the relative value of pot-culture 

during the early stages of growth was conducted on lines similar 

’ to those detailed on page 102 for cabbage plants. A dozen plants 

of each of four varieties were transferred from the seed-flats to 

thumb-pots on April 27th, to three-inch pots May 9th. to four-inch 

pots May 20th, and to the open ground June Ist A duplicate lot 

was handled in flats at the same time. The results are shown in 

table VIII. 

TABLE VIII. 

VALUE OF POT CULTURE OF TOMATOES. 
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In every instance there was a marked increase in the number of 

fruits from plants handled in pots, and in the total weight of fruit 

produced. It will be observed, however. that the individual fruits 

averaged larger on the plants from boxes. ‘This fact is no doubt 

due to the smaller numbers borne, as before mentioned. 

In the last column is given the number of bushels per acre before 

October 1st, on the basis of the weight of fruit picked at that time, 

and considering the plants placed five feet apart each way in the 

field. With one variety the difference is slightly (about 9 bushels 

per acre) in favor of the box culture. This difference being due 

to the marked increase in size. But the first three varieties show a . 

difference of more than 29 bushels each, in favor of the pot-grown 

plants. This difference, at 75 cents per bushel (none of our fruit 

was sold at less than 60 cents per bushel, and early in the season 

we received $1.75 at wholesale), would amount to $21.83 per acre, 

—a sum that would far more than pay for the cost of pots and the 

slightly increased cost of handling in the house. 

Conclusion: There appears to be a marked increase in the pro- 

ductiveness of plants handled in pots previous to setting in the 

field. 

3- Individual Variation: The danger from drawing too free 

conclusions from a single season’s work was suggested last year, 

when it was found that, ‘‘In no case were the results from dupli- 

cate tests uniform.”* A similar test of the variation of duplicate 

lots of any given variety was conducted the past season. The 

results bear out our former conclusion to such an extent that results 

of certain methods of culture undertaken are withheld for further 

verification. 

Table 1X shows the comparative results obtained with duplicate 

lots of each of three varieties, all of which were given the same 

treatment in house and field. 

*Report Maine Experiment Station, 1892, page 64. 
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TABLE IX. 

INDIVIDUAL VARIATION. 
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The weight of individual fruits was practically uniform, but the 

variation in number of fruits and in the consequent weight of the 

product was very marked. The date of ripening was also variable. 

Conclusion: The individual variation of plants of any given sort 

is often such as to obscure any effects of different methods of cul- 

ture. Results previously obtained are confirmed. 

4. Crossing: Some of our work in developing a tomato which 

shall be of sufficient earliness to be profitable as a market crop in 

those sections where the seasons are short. was detailed in our last 

annual report.* Selections and further crosses were made the 

present season with interesting and promising results. 

The Lorillard-Peach cross showed a less marked increase over 

the pure Lorillard, in number of fruits than was the case in the 

first generation,—a fact which illustrates the principle frequently 

laid down that crossing within the limits of the species tends to 

promote fruitfulness. In the second generation the influence of 

the male parent on the character of the fruit was shown by several 

individuals which assumed the peculiar rough skin, and to a certain 

extent the form of Peach. 

*Report Maine Experiment Station, 1892, p. 65. 
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The Ignotum-Peach cross; showed a similar falling off in the 

second generation,”as shown below. 
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As will be seen there is a falling off of nearly forty-four per cent 

in the total number of fruits borne. It is however quite possible 

that the conditions under which;the parents were grown in the two 

generations may account for some of this variation. . 

The original parent was grown in the house and was specially 

eared for. The plants from which the ‘‘second generation”’ in this. 

trial came, were given ordinary field culture, though the ground 

was rich and the plants were well cared for. 

We know that conditions of growth during a single generation, 

exert a marked effect on the vitality of seeds. This influence, 

extending further in the life history of the plant, may determine 

to a certain extent the character of any strain. In this way it 

would seem possible that,by forcing plants to early development in 

the house and by limiting the amount of fruit berne for a few gen- 

erations, a-strain of unusual vigor may be produced. This ques— 

tion is receiving attention in our houses at the present time. 

The result obtained from crossing the Lorillard-Currant hybrid 

described in our last report,* with the female parent—Lorillard— 

promises valuable results. Naturally the number of fruits is 

reduced, but the size is fully doubled, while the quality is much 

improved. 

5. Varieties: Theftomatoes were started in the forcing house 

March 27th. All varieties were given the same treatment while in 

the house and were transferred to the fopen field June Ist. The 

first ripe fruits were found July 25th, on Golden Ball and Long 

Keeper. Two ays later one or more fruits were gathered from 

Aristocrat, Great B. B., Ithaca and Maule’s Earliest. 

*Report MainesExperiment Station,£1892. page 68. 
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On October 1st, when the season was practically ended, the fol- 

lowing varieties were found in the order named, to have been the 

most productive: Golden Ball, Improved Peach, Maule’s Earliest, 

Burpee’s Climax, Lorillard, Ithaca and Belmont. Optimus, which 

was the most productive sort grown last year stood ninth (or drop- 

ping the first two varieties which are of value for amateur culture 

only, seventh) in the list the present season. 

The large late varieties, such as Belmont, Buckeye State and 

Stone. decayed very badly late in the season. The same is true 

to a certain extent of Ignotum, Matchless and Optimus. 

Maule’s Earliest and Burpee’s Climax were both much smoother 

than is usual with very early sorts, and are promising. 

Ithaca and Long Keeper deserve the credit given in previous ~ 

reports. 

Lemon Blush failed to blush and was consequently inferior to 

Golden Queen. 

Buckeye State, Royal Red and Stone, while of merit as individ- 

ual fruits, are all too late for our short seasons. Ponderosa will 

be discarded for similar reasons. - 

Terra Cotta was of very unsatisfactory quality, and is not a 

firmly fixed variety. 

Great B. B., in spite of its name is a fairly good variety. It 

decayed badly late in the season. 

SUMMARY. 

1 The conclusions of former years as to the value of setting 

tomato plants as early in the spring as possible are confirmed. 

2. Plants handled in pots previous to setting in the field are 

more vigorous and productive than those not so handled,—a fact 

which may be of great importance to the commercial grower. 

3. Individual variation is often such as to render the work of 

any one season unreliable. 

4. The productiveness of any given variety may be largely 

increased by crossing with some of the smaller less valuable sorts. 

But this increased productiveness may be partially or wholly lost 

in a few years even if good culture is given. The variety will 

quickly ‘‘run out.” 

5. It seems possible that seeds from plants grown under high 

culture in the house may give better results than those from plants 

not so treated. 
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6. By combining the Lorillard-Currant hybrid, with the Loril- 

lard, the size has been more than doubled, and the quality is much 

improved. 

7. Of the newer varieties, Burpee’s Climax, Maule’s Earliest 

and ‘*B. B.” were among the most promising. Buckeye State, 

Ponderosa, Royal Red and Stone’ are too late for. our climate. 

Lemon Blush lacked its distinguishing characteristic, and Terra 

Cotta was of inferior quality. 

IV—Notes or Kee PLAnts. 

Our work with egg plarts during the past season has been prin- 

cipally confined to methods of culture, including time of setting ; 

deep and surface cultivation ; the value of frequent cultivation, the 

effect of root pruning. In all cases seed was sown March 17. The 

young plants were pricked out into seed flats April 28; transferred 

to 4-inch pots May 22, and with the exception of one lot, to the 

open field June 10. 

1. Value of Karly Setting: The egg plant, being of tropical 

origin, is very sensitive to sudden changes of temperature. ‘The 

question has therefore arisen: Will not plants give more satisfac- 

tory results if allowed to remain in the house till the season is well 

advanced, provided they are not checked or crowded? 

The writer has usually advocated setting plants about the 10th to 

the 15th of June, but as bearing upon this point two lots of each of 

three varieties were given similar treatment during the season, save 

that one lot was set in the field June 10, and the other June 21, the 

season being unusually late. The comparative results are shown in 

table X. 
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TABLE X. 

EARLY US. LATE SETTING OF EGG PLANTS. 
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‘It will be observed that in every instance the lot set June 10, 

produced a larger percentage of plants bearing marketable fruits 

than did the lot set later. This difference in one case—Black Pekin 

—amounted to more than 35 per cent. The average number of 

marketable fruits on the bearing plants was also much larger from 

those set early. Dwarf Purple produced nearly twice as many fruits 

from the first lot as from the others. 

This difference is due to two causes. Fruits seem to set more 

freely in the warm days of July and August—hence the desirability 

of having the plants in full vigorous growth at that time; while the 

fruits formed later are almost certain to be injured by frost before 

reaching edible maturity. 

Conclusion: The percentage of plants bearing marketable fruits, 

also the productiveness of individual plants, is considerably less 

from plants set late in June than from those set earlier. 

2. Deep vs. Shallow Cultivation: We have always recom- 

mended constant cultivation as one of the first requisites to success 

with egg plants. There is a question, however, whether it is advis- 

able to disturb the roots to so great a depth as is commonly done 

with the ordinary farm cultivator. As bearing upon this point a 
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number of plants of each of three varieties were given ordinary deep 

cultivation, while a duplicate lot, planted by the side of the first 

was given very shallow cultivation. The first lot was cultivated 

about once in ten days with a Planet Jr. horse hoe; the second was 

hoed by hand at the same time. 

The results obtained are shown in table XI. 

TABLE XI. 

DEEP vs. SHALLOW CULTIVATION OF EGG PLANTS. 
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As will be observed Creole and Round White were much more 

productive when deep cultivation was practiced. New York 

Improved was very unproductive in both cases, but the plants given 

surface cultivation were slightly the more productive. The season 

was very dry and it is probable the chief advantage of the deep cul- 

tivation was in driving the feeding roots downward, the lose earth 

above forming a mulch. 

Conclusion: Better effects appear to result from the deep culti- 

vation of egg plants with the horse hoe than from shallow hand 

work. 

3. Is Frequent Cultivation Essential? The writer has usually 

advised cultivating egg plants as often as once a week. And is 

often met by the farmer with the objection of ‘‘too much bother.” 

An attempt was made the present season to determine if frequent 

| 
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‘cultivation really is essential to success. Some plants were given 

the ordinary treatment of our garden, while a duplicate lot was 

given only sufficient attention to keep down the weeds. Unfor- 

tunately the varieties used—New York Improved and Round Purple 

—proved so unproductive that we are not justified in drawing final 

conclusions. In this instance, however, the plants given infrequent 

‘cultivation produced fully as many fruits as those under conditions 

usually regarded as more favorable. If it be proved that the egg plant 

may be grown with less care than commonly supposed, the fact, 

though of no importance to the gardener, may serve to remove some 

objections to the more common use of this vegetable. 

4. Effects of Root Pruning: To ascertain whether a sudden 

check in the growth of the plants would result in increasing the 

number of fruits set, several of the main roots of a number of plants 

were severed August 19, after a small number of fruits had formed. 

Results were contradictory. Some varieties showed considerable 

increase in the number of fruits set, as compared with duplicate 

plants not pruned ; others were apparently injured by the operation. 

The advantage of the operation from a practical point of view is 

questionable. 

SumMMaRyY. 

1. The percentage of plants bearing marketable fruits, and the 

productiveness of individual plants, are increased hy early setting 

in the field. 

2. Better results are obtained from deep cultivation with the 

horse hoe than from shallow hand work. 

3. Early dwarf varieties may be successfully grown with the 

ordinary care given tomato plants. 

4. The advantage of root pruning egg plants is questionable. 

V—NotTEs or POraTOEs. 

The principal work heretofore undertaken with potatoes has been 

in the line of a study of the influence of climate in causing varia- 

tion of the plant—an experiment still in progress. During the past 

season a few experiments with different methods of culture were 

taken up incidentally. 

1. A comparison of the Trench System with Ordinary Culture: 

A few years ago considerable interest was aroused by the accounts 

of wonderful yields of potatoes obtained by a system of culture 
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known as the Rural New Yorker Trench System. The system 

derives its name from the fact that it was first used at the trial 

grounds of the Rural New Yorker, and was advocated by the editor 

of that paper, Mr. E. S. Carman. 

The system consists essentially in planting the tubers in trenches, 

five to seven inches deep and twelve to fifteen inches wide, the 

bottoms of which are well pulverized; covering to a depth of about 

two inches; then applying any desired amount of fertilizer in the 

trench ; after which the trenches are filled so that after settling the 

surface shall be level. 

Now it has been the practice of the writer for several years to 

plant in furrows, applying fertilizers broadcast on the surface of the 

ground, for there is little doubt that the old custom of ‘thilling’’ 

potatoes is worse than useless, it is positively injurious to the crop 

on dry soils It has seemed doubtful, in view of the fact that the 

roots of the potato extend in all directions, filling the whole space 

between the rows, whether placing the fertilizer in a trench cnly, 

could be as rational, or in practice as satisfactory, as the other 

method. 

In the paper referred to and also in a book recently published, 

the statement is made that, ‘In every trial made the land laid out 

in trenches whether with or without fertilizer or manure has largely 

out-yielded that planted according to the old method of furrows or 

illic 

In an issue of the Rural New Yorker of recent date is a detailed 

account of a comparison of the two methods as conducted on the 

grounds of the originator of the ‘‘Trench system.” From this trial 

the following conclusicns were drawn: 

‘‘There is a difference in the total yield per acre of only one-half 

bushel (.49) in favor of the trenches, but of the marketable potatoes 

there is a difference of over seventeen bushels per acre in favor of 

the trenches. 

“The yield of small potatoes (unmarketable) of the furrows is 

16.79 bushels per acre greater than that of the trenches.” + 

The work of this Station planned without the knowledge that 

similar work was being undertaken elsewhere, is detailed below: 

* The New Potato Culture, page 35. 

7 Rural New Yorker, October 14, 1893, page 683. 
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On a piece of ‘sandy loam, having a Southern aspect, alternate 

rows of the varieties named below were planted three and oue-half 

feet apart—one being ‘‘trenched,” the other planted in a furrow. 

The rows ‘‘trenched’”’ were plowed about a foot wide and eight inches 

deep, after which the soil in the bottom of the furrow was loosened 

and pulverized, some earth being worked back into the furrow, the 

‘“seed’’cut into two eyes was then planted one foot apart in the row. 

The pieces were covered to a depth of about two inches when a 

complete fertilizer at the rate of 1,000 pounds to the acre was scat- 

tered in the trenches, and the trenches were filled. The other rows 

were simply plowed, the seed pieces dropped and covered, when 

the same amount of fertilizer as before was scattered on the sur- 

face. As soon as the young shoots appeared above the surface, 

the smoothing harrow was used, and thorough culture was given 

until about the middle of July when the vines covered the ground 

sufficien‘ly to keep the weeds down and serve as a mulch for them- 

selves. 

The comparative results are shown in the accompanying table: 

TABLE XII. 

TRENCH SYSTEM vs. ORDINARY CULTURE OF POTATOES. 
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In every instance duplicate lots produced contradictory results. 

The first lot of Early Rose gave a greater yield from the trench— 

the difference being nearly ten bushels of marketable tubers per 

acre. The second lot reverses these figures so far as the market- 

able tubers are concerned, but the increased numbers of small 

tubers makes the total yield practically the same with the two 

methods of treatment. The first lot of Crane’s June gave a differ- 

ence of thirty-three bushels of marketable tubers per acre in favor 

of the furrow; while in the second lot the trench produced at the 

rate of twelve bushels per acre more than the other. 

In each instance above mentioned, the number of marketable 

tubers per hill was slightly smaller in the trenches, aud the weight 

of individual tubers was somewhat greater: on the other hand, 

with one exception the small tubers from the trenches excelled in 

weight and number those from the furrows. 

Hebron from the trench was superior to the same variety from 

the furrow. The number of tubers per hill was the same, but the 

individual tubers from the trench were so much superior as to be 

equivalent to an excess of twenty-nine bushels per acre over the 

other. 

It will be seen that these facts are in a measure opposed to con- 

clusions concerning the system which have heretofore been published. 

We would not, however, condemn the method without further trial. 

It is but just to say, however. that certain parties quoted as obtain- 

ing specially marked results from the use of the ‘‘trench system” 

have discarded the method in their general practice. 

Conclusion: It is questionable whether the results obtained will 

justify the extra labor involved in practicing the trench system of 

potato culture. In our trials the past season duplicate lots in every 

instance produced contradictory results. 

VI—Nores or SprayInc EXPERIMENTS. 

Spraying with some solution of copper for protection from the 

attack of the apple scab is coming to be looked upon as a necessity 

by many of the more progressive orchardists. During the past 

three seasons the writer has been engaged in solving some of the 

problems incident to this work. The results, so far as obtained, 

have been detailed in the annual reports of the experiment station.* 

The principal work of the present season was a comparison of 

the effectiveness of different mixtures. The failure of certain trees, 

+ Report Maine Experiment Station, 1891, page 112; and 1892, page 92. 
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set apart for that purpose, prevented reaching more defipite con- 

clusions regarding the best time for spraying 

The materials used in the work here mentioned, weie as follows: 

Ist.—Modified cau celeste. —2 |bs. copper sulphate, 1 1-2 lbs. car- 
bonate of soda, 1 1-2 pts ammonia and thirty-five gallons of water. 

2nd.— Bordeaux Mixture.—6 |bs. copper sulphate (Blue Stone). 
4 lbs. fresh lime dissolved separately, then mixod and diluted to 40 
gallons. ; 

3d.—Bordeax Mixture and Paris Green.—Same as No 2 with 
addition of Paris Green in the proportion of 1 lb to 150 gallons. 
Ath.—Paris Green —1 |b. Paris green in 250 gallons water. 

The season was very dry and the trees were much freer from scab 

than in previous years. That there was marked benefit from the 

treatment is, however, shown in the accon.panying photographs of 

fruit from contiguous trees and also in the table. 

No. 1—NOT SPRAYED. 

Free, 130. Badly Scabbed, 17. Slightly Scabbed, 592. 

No. 2—SPRAYED. 

Free, 474. Badly Scabbed, 3. Slightly Scabbed, 114. 
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TABLE XIII. 

RESULTS OF SPRAYING TO PREVENT APPLE SCAB. 
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Much of the fruit classed as ‘‘slightly scabbed” weuld grade as 

No. 1 fruit, but as is well known, the fungus grows rapidly after 

the fruits are packed ; hence our arbitrary line between fruit abso- 

lutely free from scab and that slightly affected is rigidly adhered 

to. 

As shown by the table, the best results were obtained from the 

use of a combination of Bordeaux mixture and Paris green. This 

fact would indicate a possible fungicidal value for Paris green. 

That this value is slight, however, was shown by some trees 

sprayed with Paris green only. Our experiments have not been 

sufficiently extended to warrant definite conclusions on this point. 

The Paris green has, however, an important use in reducing the 

proportion of wormy fruits. 

a 



AGRICULTURAL EXPERIMENT STAQ10N. 127 

Euu Celeste, while less effectual than Bordeaux mixture in pre- 

venting scab, was found to injure the foliage unless used with cau- 

tion. The fruit also, was made somewhat rusty—the epidermis 

apparently being injured by the ammonia. 

The relative value of the different materials used may best be 

summarized as follows: 

Checks, not sprayed.. ...... .. 38.3 per cent free from scab. 

Modified Hau Celeste........ SW a7 Dey wee ee Gn sc" 

Bordeanx mixture... sy) . 0h. 709 of oO Be 

- Bordeaux mixture and Paris green, 828 =“ Sh wings soendee 

These differences are graphically portrayed in the accompanying 

diagram, in which the shaded portion represents the per cent of 

fruit free from scab. 

1. Not sprayed. 

2. Eau Celeste. 

3. Bordeaux Mixture. 

4. Bordeaux Mixture 
and Paris Green. 

The concensus of opinion among experimenters at the present time 

places Bordeaux mixture at the head of the list of fungicides. A 

general summary of results obtained by the writer during the past 

three seasons is as follows, the figures representing the per cent. of 

fruit free from scab: 

SPRAYING EXPERIMENTS, 1891-93. 
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A BRIEF RETROSPECT. 

For the benefit of those who have not received previous reports, 

it may be well to give a brief resumé of the results obtained from 

three seasons’ experiments. 

We have seen that apple scab is causcd by a parasitic fungus 

which attacks the leaves and young twigs as well as the fruit, and 

that the growth of the tree may be seriously checked. Spraying 

the trees with certain compounds of copper has been found an 

effective means of holding the disease in check,—the increase of 

salable fruit, as a result of spraying, often amounting to 50 per 

cent. 

Indications point strongly to the value of spraying early in the 

season, before the blossoms open, and of repeating the application 

four or five times during the season. 

The best results have been obtained from the use of Bordeaux 

mixture. prepared as follows: 6 pounds copper sulphate (Blue 

Stone) ; 4 pounds quick lime ; 40 gallons water. 

Dissolve the copper ina pail of hot water; slake the lime in 

another vessel ; mix and dilute as above for use. 

Farmers are advised to club together in the purchase of appa- 

_ratus and chemicals, thus reducing expense. 

Necessary chemicals may be obtained in large quantities of : Weeks 

& Potter Company, Boston; Eimer & Amend, 205 Third Avenue, 

New York; W.S. Powell & Company, Baltimore, Md. Most of the 

materials may be purchased in small amounts at the local drug 

store. 

Force pumps and other apparatus for spraying may be obtained 

of any of the leading manufacturers, as : Field Force Pamp Company, 

Lockport, N. Y. ; Gould’s Manufacturing Company, Seneca Falls, 

N. Y.; W. & B. Douglass, Middletown, Conn.; The Deming 

Company, Salem, O. 

The most satisfactory nozzle we have used is the ‘‘McGowen,” 

manufactured by John J. McGowen, Ithaca, N. Y. Our second 

choice is the *‘Climax.” manufactured by the Nixon Nozzle and 

Machine Company, Dayton, O. 

For spraying currant bushes, or for general garden use, the 

‘*Knapsack Sprayer’ made by the Gould’s Manufacturing Com- 

pany, Seneca Falls, N. Y., has been found very satisfactory. 

Similar machines may be obtained from the other sources men- 

tioned above. 
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VII—CaraLocusrt or Maine Fruits. 

One of the most important lines of work receiving attention from 

this division is that of the systematic effort to improve the character 

of some of our native fruits, and to select from the ever increasing 

list of new varieties, those best suited for the different sections of 

the state. This work is still in its infancy and no 1esults can yet 

be reported. It is thought best, however, to publish a catalogue of 

the fruits grown in the state at the present time with an indication 

of their approximate value in different sections. 

The descriptions of fruits are mostly taken from the fruit list of 

the American Pomological Society, and the values accorded are 

given only after carefully considering the recommendations of lead- 

ing fruit growers in different parts of the State. Information con- 

cerning many varieties, especially in the noithern sections is very 

meagre. It is hop: d before a revisionjof{]the list is made,—as will 

necessarily follow in course of two or three years,—more valuable 

data may be available. 

Of the newer apples named in the catalogue, Dudley’s Winter, a 

seedling of Oldenburg originated by J. W. Dudley of Castle Hills 

Aroostook county, is one of the most valuable ‘‘iron clad” varieties. 

This variety is being disseminated by a New York firm as ‘'North 

Star’’—an unfortunate circumstance as there is another variety bear- 

ing that name by right of priority. 

Hayford Sweet is another valuable iron-clad variety originating 

with C. Hayford, Maysville, Aroostook county. It is in itself 

a valuable fruit and succeeds where Talman Sweet fails. 

Rolfe and Russell are also deserving of special mention. Mother, 

as a fruit for home use, is not as widely kuown as it should be; but 

it is not a profitable market variety. 

Of the newer pears, Admiral Farragut, Eastern! Belle, Fulton, 

Indian Queen and Nickerson are promising, hardy varieties. These 

are not of the highest quality but they are hardy and productive— 

important considerations especially for the northern and central por- 

tions of the state. 

Flemish Beauty, formerly grown in many sections of the state, 

has been almost universally discarded because of the prevalence of 

pear scab (Fusicladium pyrinum). It is hoped that by the aid of 

the Bordeaux mixture we may yet retain this valuable variety. 
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Moore Arctic plum, (a native of Ashland, Aroostook county), 

because of its productiveness and extreme hardiness, is planted 

more extensively than any other variety in northern Maine. It is 

not, however, of the best quality. The Japanese varietics, Abund- 

ance and Burbank, are being tried to a limited extent in the southern 

portions of the state, but they can succeed only in the southern 

counties. McLaughlin, originated at Bangor more than forty years 

ago, is still one of our most valuable dessert plums. It is, how- 

ever, rather tender for market purposes. 

DeSoto, Forest Garden, Woif, and some other varieties of the 

native ‘thorse plum’’ or ‘‘pomegranate” (Prunus Americana), 

promise to be of some importance for the colder portions of the 

state. 

Small fruits, though not largely grown for market, do well in all 

of the central and southern counties. The cvol moist climate is 

specially adapted to the wants of the currant and gooseberry. Even 

as far north as Houlton, Aroostcok county, the gooseberry is a 

profitable market crop ; and if, as now seems probable, the English 

varieties will succeed in this climate, a very profitable industry is 

opened along this line. 

The widely varying conditions existing in different parts of the 

state render a general statement as to the value of any given variety 

only approximately correct. Varieties which may be of merit in 

the southern portions of the state are not sufficiently hardy for the 

middle and northern counties. On the other hand, some sorts con- 

sidered specially valuable in Aroostook county are unknown in 

York. In the accompanying catalogue we have assigned separate 

columns for the value of each variety in the northern and the south- 

ern parts of the state. The first column, marked ‘* North,” includes 

Aroostook, Piscataquis, and the northern parts of Somerset, Penob- 

scot and Washington ecounties. The column marked ‘‘South,” 

includes Oxford, Kennebec, Waldo, and all of the southern counties. 

The value of any given variety is indicated thus: ‘Two stars 

(* *) indicate a variety of special merit, one to be recommended 

for general culture. One star (*) shows that the variety is worthy 

of cultivation, though not superior. A dagger (+) indicates a new 

and promising variety, or an old variety not fully tested in this 

region. A dash (—) shows that the variety has been tried and 

found wanting. 
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The abbreviations used in describing the size*, form, color, etc., 

of the various classes of fruits are fully explained at the head of 

each list. Take for example the Alexander apple. We see that 

this is a large striped apple of roundish-conical form and moderately 

good quality, useful for cooking and market early in autumn. 

*A few varieties of apples usually described as large, are as grown inthis state, 

of only medium size—e. g. Baldwin, Golden Sweet, Hubbardston, Porter. 
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APPLES. 

ABBREVIATIONS USED.—Size,—], large; m, medium; s, small. /orm,—r c, round- 

ish-conical; r ob, roundish-oblate; r, roundish. Color,—y r, yellow and red; rs, 

red striped; g y, greenish yellow; rus, russeted; y rus, yellow and russet. Quwal- 

ity,—g, good; v g, very good; b, best. Use,—F, family use; K M, kitchen and 

market; F M, family and market. Season,—S, summer; E A, early autumn; L A, 

late autumn; W,jfwinter. Ovigin,—usual abbreviations for names of countries. 

DESCRIPTION. VALUE. 
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7, valuable for distant market; worthless for home use. 12, 24 and 36 are often 

confounded; 36 is the variety most commonly met. 26, handsome, but coarse 

and of inferior quality in this climate. 39, one of the most valuable autumn varie- 

ties. 
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Apples—Continued, 

DESCRIPTION. VALUE. 
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Apples—Concluded. 

| DESCRIPTION. VALUE. 
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APPLES—Crabs. 
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ABBREVIATIONS—Size,—l, large; 

AGRICULTURAL EXPERIMENT STATION, 

BLACKBERRIES. 

m, medium; s, small. Form,—ob c¢, oblong 

conic; rc, roundish conical or oval; ob ov, oblong oval. Color,—b, black. Quality, 

—g, good; v g, very good; b, best. Use,— F M, family and market; M, market. 

Season,—M, medium; E, early; L, late. Origin,—Am, American; F, foreign. 

DESCRIPTION. VALUE. 
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Sy UCHRDMY ooocsodandocopdooGDudo0GuLdS LS GiC Reb ie ao i PHAN IG| IVENS | Aaa. — 

6|Lawton, New Rochelle...............6. il ov b | g M L | Am —_— 
7|Minnewaski........... seleseceacic secicie ONE De Se) et M | Am t 
ie} fSHaNVGIGTE co50 oSnqegcocodbsN0[s BodagodbeS TON Vagony | oye fi) ANNIE lp 1B) |) ANiea|| ae |) “a3 
OiStOme) (LALA Y)) |< iele ce civisin/civisivie) a1e\0)*1s s/o 101 We Ol We ey fF i) Be esos Am. if 

10|\Vaylor, Taylor's Prolific ..........---- W lloacone bi g|FM)...... Am. t 

11|Tree, Child’s Ever-bearing Tree....... scodloosecdlloocallonodlaccdodiocenuallosocoalte — 
TRA MVE MCC oocogcobosneDe Goboodeuood m |obov vs\ FM; M | Am — 
13|Wilson (Early)... 1 joboyv vg| M EH |} Am. * 
PUN VaI Soya Di ebANOTRS: Googcooconaucoendd“npad 1 joboyv| b jv g] M HB | Am.}....) 

DEWBERRIES. 

ABBREVIATIONS.—Same as for blackberries. 

DESCRIPTION. lvanon. 

3S : 
2 S : ¢ : 

2 NEMS: cite les Om} ee ea | a 
g CW as Ane Wits Pee Zz Boe | es) eS 
5 S| © WS | 2 a Fa We || 
Z aie |o|e| pb | a | o |4 B 

TU WCET coos ooba0aosecRonn Breyetoterererateretatets) 1 jobov| b iv gj} FM]| VE| Am.....| f 
2\Windom .........- pRvOTSBOOS ncaconnceddlloaonllnooad sllsooulloona|laccocal|dooonelloc sooo 4 t 
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CHERRIES. 

ABBREVIATIONS.—Size,—l, large; m, medium; s, small. Form,—ob h, obtuse 

heart shape; r ob h, roundish obtuse heart shape; rh, roundish heart shape; r, 

roundish or round. Color,—lr, lively bright red; d r, dark red, almost black; 

am, amber mottled with red; yr, yellow ground, shaded and marbled with red. 

Use,—F, family, for dessert: F M, family or market; K M, cooking or market; M, 

market. Season,—E, early; M, medium; L, late. Origin,—F, foreign; Am,American. 

DESCRIPTION. ‘Vacur. 

| 

5 NAMES. 2) en 

Al s| £ /2] 3 /2/ 8 1214 
=) N i) S D B ©) 
Z @p| Ft iis| Oia, || coal ales | ZB 

| 
HEARTS AND BIGARREAUS. | 

| ees 
1 Bigarreau, Gragion, Yellow Spanish...-.-- 1} obh }yr/FM)|M)| F - t 
VANE Vvelte [EKA imoGace eoocddgodoIabooDesoeeoTe 1{/ rh j/drjFM]| M TW lost * 
3)/Black Tartariam 2.2.00. ccecsecees wevecee= 1 rh jdrEM}M) F - * 
4\Coe’s Transparent ..........-- eee eeeeeee Oy ae lam SR Mie | Ata sere S 
5|Downer’s Late.... .....-..--- Shacinsaeeuee j sro] © Sac iia 4) Sy 5] IVER | on Alana eee * 

6|Early Purple, Harly Purple Guigne......- m rh |drj/FM|E5E Re * 
TUBICOM ee io) eat ae ws ERs a ts -{ 1] rh |yti/FM] red ee * 
S|Governor WOOd . ....-.-..eeeee ween eeeeee 1 rh |yryjEM]|M] Am}. * 
SlIMAFOON ATM sondconscossnacoasbeb ooesoo GonodS 1 |robh/yr|FM|M| F }.. * 

10} WindSoOr ......-2-2-000 1 eee sees ee ee eee cece 1 rh |dr; M Am |-..-)  f. 

DUKES AND MORELLOS. | } 4 

NIGER ncoooano0e DosednS adadoscasgenaceogase m r am| F | M |e * 
12| HarhyeRichmonde sli csecemenceceocee s Yr ae CIE yoy) TY lion * 
13} HOYtENSE ....- eee eee eee eee e ee eee eee eee eee 1 1 Wr ee hse ii 
THAN DRE IDGREo565 coos abpancoboacaccoccaenoes Wj) ohopiey |) Glow) CME) IE eagoce : * 
THANE Oros) POW bo Sooo andooHe casgosconscobGedce 1 r dadr/ KM; L (Here * 

16|Magnifique............... 1 TJ UTR UCT By} 1B ono! | S 
17|May Duke.........-...... 1 |robh|dr; KM | E IB joa ce 
18; Montmoreney, Large. 1 | 7 dr| KM} M a ee i, 
19 Montmorency, OTVGingiresesecs cece sees Sod5 Scar aod lodoulenooss coool lscuccdiacs t 
20} Morello, English Morello, ee Morello..| 1 rh |/;/drj KM! L Yee ‘| * 

) 
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CURRANTS. 

ABBREVIATIONS.—Size,—l, large; m, medium; s, small. /orm,—with reference 

to form of bunch,—], long; v 1, very long; s, short; m,inedium. Color,—r, red; b 

black; w, white. Quality,—a, acid; ma, moderately acid; v a, very acid. Use,— 

K M, kitchen and market; F M, family and market; M, market. Season,—K, 

early; M, medium; L, late. Origin,—Am, American; F, foreign. 

DESCRIPTION. VALUE. 

iS NAMES. ‘ s 2 a E d ie & 

g oi] Senne 3 D Sy Wwe | Se! 
3 S/S) 6 |e e e BOMIOR IT Ney 
Zz nm | S) Soin op) © Z mM 

VW] Black Naples .......seee- 20 seeeeeeee off, Ul ft os b |ma|/ KM; M F all! 
71 KO)1\:) by eps Don bS DOD OU DUROUDOOOpOOoododoG aes r jva| M M Fr a ce 
3) Fay, May’s Prolific. ......esseececeerees 1 1 oak) EME ME) GAs eee 
IDR, IAPS IPMOUNTC scoonocoodpocesaoobobE 1 1 b Ima|/KM; M MW Noeaall) 
5|Moore Ruby .--.-- tees eseceesscilscises ns Mi ||..../.-..-- sinaljocood 5| ooanalicoonor aoa! {i 

6|Prince Albert. . .....-.-.-.-. sopo0005 1 ] r |jma| M IG, Fr ES 
TAN REG! DwKCl ercob cagocpboubabodcageonEgao m | m r |jma| EFM] # F ae {fo Re 
8|Versaillaise, La Ver S(ULULGUS Coeteleleiotetetelaie 1}| s ip a M We yl * 
9] Victoria, Raby Castle. ponadodoagnogds™ ol) Tk ally) ae a/EM!/ L IM lidecall &F 

10| White Grape coGncdansocoAOoOH snadeaced m/l} w |jmaj EM) £ EF BSS II) Soi 

GOOSEBERRIES. 

ABBREVIATIONS.—Size,—l, large; m, medium; s, small. Form,—r, round; o, oval; 

r 0, roundish oval. Color,—r, reddish when fully ripe: g, greenish yellow when 

fully ripe. Qwality,—g, good; v g, very good; b, best. Use,—K, kitchen; M, mar- 

ket. Season,—H, early; M, medium; M L, medium-late. Origin,—Am, American; 

F, foreign. 

DESCRIPTION. VALUE. 

x eS a 
S NAMES. . ees a S : : 
3 Sh lb Beh eabiee da ql aeutliere col es inte z Si sg S © a | =} 
ad =| lo) [o} 5 n o H io) CS 
a a Wie) er >) n Oo |4|mn 

TH Do wine eae eeeererers Sdopoc Soooan0 ¢ 
2]}Houghton#..........- siejele eleieiealele/elele(e\sle,a)« 
Sillaxclbay nay sg4anannsoncoconne oaagoognobONC 
Smith, Smith’s Improved ...... Ri xavatetoreie 
Whitesmith ........... SacigocoooDOO AUS 
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GRAPES. 

ABBREVIATIONS.—Size,—with reference to the berry,—l, large; m1, medium; s, 

small. #orm,—with reference to bunch and berry,—s r, short bunch, round berry; 

lr, large and round; mr 0, medium bunch, roundish-oval berry; m r, medium 

bunch, round berry. Color,—b, black, or nearly so when fully ripe; r, reddish, or 

coppery-brownish red; g, greenish-white or yellowish. Quality,—g, good; v g; 

very good; b, best. Use,—T, table; M, market; W, wine. Season,—E, early; M, 

medium; L, late. Origin,—the species to which each variety belongs; Lab, Vitis 

Labrusca; st, estivals; Rip, Riparia; Vulp, Vulpina. Aun X after one of the species 

denotes a cross with a variety of some other species. Hyb, hybrid between a 

foreign variety and one of the native species. 

DESCRIPTION. VALUE. 

a T a) G s NAMES. F - |S 8 ft ee 

e OT By Sey oe Beh wel. |, Bones 
5 N °° = | = i ei ° 
Z Ble lole@] Bp le | 6 1% | a 

1j\Agawam, Rogers’ No. 15.........--- I |) Sse Op ae eee | M | Hyb}. * 
2| Brighton i r |drivg Wy Hyb}. t 
BCouveciesl = snasoocaasagcac0 GanaconGd. 1 WSR i 1D eee Lab |. % 
4) Delaware 6 bones 60 a5 ‘o000|| HS) lp SRP TPO EME VA ME ol] 2 2X Io * 
ANDIBAING, coo baocoonon ss 0oNOOsGeOuGOCNCDD m/}sro|}r i|yvgs| TM Lab |. — 

6|Green Mountain ...................- m8 5|>a0000 a00|Soodllosgosaccllanooadllbgconsllnas t 
7{|Hartford, Hartford Prolific... ...... 1 |jmro| b]|g M E | Lab}. “5 
BIN@MM Accasa aos05ces0000055 S0d90c0000 mjmro|r |b ij2@MW! LF | Lab). — 
OIMiooOLe?S Harly.. .a..cccccs coccescces 1 r Jo) ep) ABE |) ye 1B) 9) Weis) ek 
TOSSA so0osbo000000 6 soodeanesoo- be 1 r vie |) Se AWE NIL) (EEO) IIc if 

11|Salem, Rogers’ No. 52...-.++.0-000 WN see fh ef ee ak M |Hyb|. * 
IWANW AGE, LROGGAP Dob 225 qoodusoog - ool! il} Wap] Noy jive fey) AR Lae M | Hyb}. aa 
TEINAVOIGIGIN coogdo oop onononADGoONSDORCDONC il r oO. | Ea aw ie 1B) | ILENE) Ne ooal|  & 
TUN yOu? oooa5co5 65050 s6590KG0R8500 oa50|| spooa connllocon|lasasnods|losoacg|lacandsllave= t 

QUINCES. 

ABBREVIATIONS.—Size,—l, large; m, medium; s, small; v, very. form, —e, 

oblate; ob, obtuse: p, pyriform; r, roundish. Color,—g, greenish; y, yellowish. 

Quality,—h, half tender; t, tender. Use,—K, kitchen; M, market. Season,—B,. 

early; L, late. Origin,n—Am, American; F, foreign. 

DESCRIPTION. 4 VALUE. 

4 5 

Co) iz q A 2 NAMES. F | males é g ig 

: Sai hele |e & 
zZ, a) e E EP te Sales B 

WUNIEIGIKEHO Soccnds00o noDdBS dbos0 con soonleocolloccosclleaea coor|losioe aoclloaogad t 
QDIANGELS. ..cecrere b pboco0dosadne: goo vVilrobp|] y |} t |MK/EL % 
3}Apple or Orange..... dodo | oouen0d0 1 ip y jht); MK | EL "s 
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PEARS. 

* ABBREVIATIONS.—Size,—s, small; 1, large; m, medium. Jorm,—p, pyriform;: ro 

p, roundish obtuse pyriform: rap, roundish acute pyriform; ob p, obtuse pyri- 

form; ob op, oblong obtuse pyriform; r, roundish; rob, roundish obtuse. Color, 

—y g, yellow or yellowish green with a red or russet red cheek; y r, yellow and 

russet; y, when mostly yellow or yellowish. Quality,—g, good; v g, very good; 

b, best. Use,—F, valuable family dessert: K M, kitchen and market; F M, family 

and market. Season,—S, summer; L S, late summer; A, autumn; E A, early 

autumn; W, winter. Origin,—Eng, English; Am, American; F, Flemish; B, Bel- 

gium; H, Holland. 

DESCRIPTIO N. VALUE. 

: | | g NAMES. a 2 g 4 vs 2 

8 Siu aie iIS ew era ei ket ll need? = 
2 S) S || 2 D Sle S I 
Z A | SAS a esi eiralics «2a hs 

il Avchoaibiall Bina oGoasoboodducddaancc ] rap ly g!| g¢| KM; A} Am t 
2)Angouléme, Duchesse d’ Angouleme ..| 1 | ob op| y|}vg| F M|-A F *e 
3)/Anjou. Beurre @ Anjo... . .--.-..06. 1 obp ly gi/vg| F M|LA| F Ree 
AN Revealed SocaonodopaeG: Guocoaoddd abecGor 1 | obop!] y | vg} F M\L S| Eng ** 
DUBOSC, LAAVIHD JNO ooacan 6 doocsodunoce ] p weeaelh Jove) dk NEB se | 183 re 

6| Boussock, Doyenne Boussock.......... ] roply rijvg| F MIJEA| B * 
{Sou sossesosoosdeosoondaKe ceponuces m| roply g| ¢| M |EA} Am * 
8|Clairgeau, Beurre Clairgeau .......... 1 [Op Vets fp ip oe ES bye * 
9 Clan eH Avy OVE sere wlevelelaictstesefolarelsfelalelereler -| 1 | oboply givg| EF M!| S | Am ad 

|W IeI Lera Ae IDVAL ae Goonoocepoecranodcdr 1 | robply rj/vg| F M|ILA| B ee 

IAS ASDA connen Coasbadoononuasa | Te OV, Te \y ey LO AW || IB ii 
12|Eastern Belle . .......... igeabcoasboos mj] obp ly rj vg E A| Am “3 
IB Migwemisia IXeeibivocgoocodeonooEsedonsaas 1 |robply givs| F MJEA| B — 
TENDON oooscponcnoandogogeeodoooCoooNOD s rob |y rjvg A | Am * 
1G) CitNEl coon nosouodonocHondannabeccse ac m p ly givel F M| S F * 

UGK EOOWIEM es oo cobcnenondnenadoasoacence 66d ] obp ly givg| F M| A | Am Tt 
Wi | andy Beurre LORY). .caciias ce cles <n « 1 obp /y gi vg) F M|EA\...... * 
Tet LE Tore cose stage neoncasccounbaocanooads ] rp ly givg| F MjIEA| Am x 
TG} arauiewel QE soacogooes Boadosoanonedo 1 Dy Si tee | Re Nn eae Aim: t 
20| Josephine of Malines......... ....... mj|robply rjvg] F M| W/ F&F * 

DIV IUEMTRR NED ocooston oncgseosbatoodousode TN | ALON yeas eve Si] EY IE VV Acryl eyeeret see 
22|Louise Bonne of Jersey ............. 1 obp ly g|vg| F MIEA| F Sal | eaS2 
23|Luerative, Belle Lucrative...... ....|m]| obr ly & F |EA| Fl ee 
274)/McLaughiin ...-.-.....0.062 .ese-e-eee 1 obp ly givg| EF M| W;| Am * 
DH INMOKERSOMN sostnosscongs booo a dedouooc 1 obp ly g| ¢| F M| A | Am| *¥ t 

26/Onondaga, Swan’s Orange .....-. aspoal “Il obp |ly givg| F M|ILA| Am is 
ZT ALOOSMMNEZ ENE 6 aac600G GoadoodooboooUHADeD Asal |)ais) 1) Nae FSI) 1s F Sailestes * 
28|Seckel s r ly g| b| EF M| A] Am * 
29|Sheldon m i y give] F M| A | Am * 
30/Souvenir du Congres : 1| pyrly give; FM Ss F fi 

31/Summer Doyenne, Doyenne d@ Ete...| s | rop |y givg| F Ss B fe 
32)Superfin, Bewrre Superfin....... « +.-| m TH yay lave TRL versa) a AS * 
BB) TYSON... . neces c eee tase ee eceecee eens mj] rap ly g| b F S| Am * 
34| Vicar, Vicar of Winksield, Le Cure....| 1 p ay) Sst Se NW): * 
SHH] |\iyanal iter INIONUE) Y BogcoodeopoSoodsbouusdnS | OD ye 2 bie NE We SB be 

} ‘ 
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PLUMS. 

ABBREVIATIONS.—Size,—l, large; m, medium; s, small. Form,—o, oval; ob, obo7 

vate: r, roundish. Color,—g, greenish; p, purplish; r, reddish; y, yellow. Quality, 

—g, good; v g, very good; b, best. Use,—F, family; M, market. Season,—H, early ; 

L, late; M, medium. Origin,—Am, American; F, foreign. 

= Si 

DESCRIPTION. VALUE. 

5 NAMES. > 4 : 
= ge le | | 6 hee eas E oi estes uci emi eo. = 5 SI S o| 5s ie ® Bi S 5 
z n oy Sy SAE tS ea Sy |) es 

V/A EIAGANOS sooocccca6accosoccscoancaDce m}| ro p!| ¢|/FM/]M|] Jap t 
2) Bavay, Bavay’s Green Gage.....++-++- i | Sahyile F L F * 
3) Bleeker Gage... \.-.00.-cc-.-cecceseces m ro yiv gj/FM!/]M]/ Am x 
AN BINHORROUK coacnoodd05 coDoUDOGoDOCOaDORDO m r p| g|FM]M| Jap Tt 
FESTA Sl ahwvae per teesrscteiersiereristeleteleretekevetel-teteretols 1 oobirp!| g| M |M/| Am * 

6|Coe Golden Drop ..............-...0-- 1 fe) yriv gjEFM/] L 1h io * 
TK CoilwoTTN NE) scoocodonaco cospaocooneAI0se 1 r DP) | 28) Ve | MG Ana * 
SID eTNSOM coococwos Sgoonbd edsocpo0oseNS s fo) 1D PS a L | Am eal eES 
QHDE SOHO -csc0ccsco scacuanbdads Jugoo0cdS m ro |yrivg\/ EM] Mj} Am THe cat 

10) Duane Purples. oc)... ccc. cmcsiee) «ine 1 fo) be ©) Varo a) Ol te) =o 0 Pe * 

11\)Forest Garden . ..........-----+-+-+- m rT: rjv gj/FM| EE} Am A Tf 
12/(Green Gage... ......cscccecernee wens ee s i ee Nil 1) i ee VE |) ei 8S 
13|Huling, Huling Superb........++++ sooca!| I ro jg yj g|/FM;M| Am * 
SUN Grioys bel GENES Geoog Goosdo5c5000e5KG00 1 o lg yi b|FM)| M| Am ** 
15|Italian Prune, Fellemburg ...++.+-++++ m to) yO ey a) FE * 

WA VSMEMEOM cass asaccso Hosossondgaq00000 1 fo) yr} b| EFM] M| Am * 
17|Lombard ....... son ddaneoG0A cooUeDaKOS TQ ||P BOC) Wsejoy feet MVE WANE Nie} lee 
18) McLaughlin ..........-26.-- eee eens 1 r yr) b|FM/ M/} Am +k 
19) Moore Al:ctiC. << js ..< ese cc cece ccnerm== m ro JOve| es POT OE urea |) 4 es 
PIN TEEN O)ISIOCN coaadondos0un 6 oa5d0960c shzdlloooa|loscucccs sodalocacllas cao coool) Bim esosl|  ° 

21|Pond, Fonthill 1 ra) wae ee it) NYE ||) 19 * 
22)Purple Gage.............. m r P |v g| EM] M|..... * 
23/Quackenboss 1 r p| ¢g M MiG Ara eres * 
24|Rollingstone ...----.-see eee eee e rece ees So0dljaqo0o0c8 Bddolioooclloas  olloooc|) Aban Wt 
25|Shropshire Damson ...... sdo80g000 OM 3 Ca) DS) |) EM) ines | eee * 

26|Smith Orleans........2- sscsssececeees 1 co) rpijv gj} EF M/| M} Am Gale Es 
27) Washington .....-.00- sees eae eeee scoca|| Ls ro |gyijv si EM| M Am 2 
SRINVOIE soaosco o005 sons 64 SO copgoens6o00 m oO yr) g/FM|M/ Am fle ah 
29| Yellow Egg, White Magnum Bonum..| 1 co) y| ¢} EM) M)...... °S 

land 4 Japanese yarieties which can succeed only in the southern parts of the 

State. 9, 11, 24 and 28, improved varieties of Prunus Americana, the native “horse 

plum” or “pomegranate.” 19, the most popular variety for Aroostook county. 
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RASPBERRIES. 

ABBREVIATIONS.—Size,—l, large; m, medium; s, small; v, very. Worm,—e, coni- 

wal; 0, obtuse; r, roundish. Color,—b, black; p, purplish; r, reddish; y, yellow. 

Quality,—b, best; g, good; v, very. Use,—M, market; F,family. Season,—h, early ; 

L, late: M, medium. Origin,—Am, American; F, foreign. 

DESCRIPTION. VALUE. 

H ec : 
2 NAMES. = hee d z - : 
2 aa S) 2 |) 2 
| SB VS Say 2 & |e! 2 
3 SS Sy ee es a fey iigien | = 
% is SO eh fs) N Oo |4| wn 

| | 

SUB-SECTION I.—RUBUS IDHUS. | 

NM @larizeteec eta cictes sha we aaltoea wh acne m| r r|e¢/lFM!] E | Am| Pe 
DI FLerstine .-..c sees cececeecees © seeeeees l jobe|rjvg/FM| M | Am t 
BI Kmevett 2... ccecceece rece ceeec eee evene Lea OL TCH esr | yy eee M |. ¥F — 
AOrange, Brinchle’s...ssseveceeeeeeeees 4 Jl c ye | Dee M | Am = 

SUB-SECTION II.—R. NEGLECTUS. | | 

1/Philadelphia..... eMsteleoiarsiela\eistorsveleisfeyaye NOG | es p|¢}|_M Me Aro soe 
ONS nerfhersee iets leletetelatateleletelofelietat-i-l= noeodedox vil} xr p| ¢/FM| M | Am|)....| * 

i} 

SUB-SECTION III.—R. OCCIDENTALIS. 

1jGregg erelevelinilelelsiiieleistsisjaieyeye velaieletelatsiaisteretelafe!l Vail ie b ey FM M Am oe) FF 

Di AUPOLN «2.2 e eee eves somes BOSCO ood acne scccnn sonnllcouollacsodc ts) is) wala vic eee . ii 
'3|MacCormick, Mammoth Cluster . eens -+|}m/}obe}]b |jvg/FM| L AM sce.) * 
4|Nemeha ...... pao. pocScooS eee se eecieisliew velies cisisis|inievcileeeeliecieisis o|: veswelecvces . t 
5|/Souhegan .. ...sseeseee poooac0a teense Al) aati fae be og) ae E FACT fais * 
G|Tyler....seseseceere sence ceeeeees e.seee] mM] LT b |jvg|EM| E Atrmilineee|in 

SUB-SECTION IV.—R. STRIGOSUS. 

1)\Cuthbert, Queen of the nea a soe oes) L ro|rj]|eg¢/EM| M | Am)....| ** 
2)/Golden Queen b50500 e dcee seccercveces, 1 | re} y |jvg|/ EM) M } Am)....| ** 
3)Hansell..... sovosodeodcon sees cose.coee] M/] TO} r jvg|/FM|VE; Am -| tT 
4|Marlboro...........+ cdacoscdcopocecesad} 1h I) ie @ |) me | ee ye ie aie Atoeit Hoe 12 
Hy AN CRIT Tye etalelale)eletalelelal= sis(aleisfeleleisisiaYelstefeve(afete\s|| TaN! Manz” r|g;\;FM| E Am a ars 
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STRAWBERRIES. 

ABBREVIATIONS.—Size, 1, large: s, small; m, medium. Ser,—B, bisexual; P, 

pistillate; P B, nearly pistillate. Color,—d c, deep crimson; ds,deep scarlet: bs, 

bright scarlet; wt, whitish tinted with red; 1c, light crimson. Form,—r c,round- 

ish conical; 0 c, obtuse conical or coxcomb form; ¢, conical; r, ronndish; r oe, 

roundish obtuse conical. flesh,—s, soft; f, firm; m, medium. Season,—E, early; 

M, medium; L, late; EL, early to late. Origin,—Am, American; F, foreign. 

} | F 

DESCRIPTION. | VALUE. 
t } 

3| NAMES. oe | ae 5 ae ine 2 = ME ine REN |) er | 5 S a a a 
(5) Atri b MKS Lae p fs) A =| esi (Ape Merch Mane bem el ae ee oie) 2 Zz Fea leny cm aceslei termes) 2 

| I | | ; 

PIBEEACIIWOOG wens socom cei sin's aie aicisicclle wor 1, neal Birsiners Weisterve | re 3:5 ae | accra VA Ti 
AANaen eid Wrosdereneag HoEooSssUooEco saan] Ss leope Joossioacoscdicsese alogcocciloosscs ie nF 
BBO MLO Riscten see Scctine spe! a due basmnlecee Veenuileee se ame | Pres ce ee ee ascot aah 
AUB UDAGCH NO: Dicccce ecicsincieice isis cisinss eelaecre lke Powjerstare | ere seeeleeeees Am al) 2 
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SELECT VARIETIES. 

1. For the Northern Counties. 

Aprtes—Summer and Aulumn. Yellow Transparent, Olden- 

burg, Alexander, Lady Elgin crab. Winter. Dudley’s Winter 

(North Star,) Fameuse, Hayford Sweet, Wealthy. 

Pears —Fulton, Eastern Belle, Nickerson, Tyson, Vermont 

Beauty. 

Prums—Moore Arctic, Green Gage, Smith's Orleans, and possi- 

bly De Soto. Forest Garden and Wolf. 

SMALL Fruits—Agawam blackberry; Cuthbert, Turner and 

Tyler raspberries; Fay and White Grape currants; Downing and 

Houghton govseberries. 

2. For the Southern Counties. 

AppLes—Summer and Autumn. Yellow Transparent, Olden- 

burg, William’s Favorite, Dyer (Pomme Royal,) Gravenstein, Fall 

Harvey, High Top Sweet, Munson Sweet, Ramsdell Sweet. 

Winter — Baldwin, Fameuse, Granite Beauty, Hubbardston, 

Jewett Red (Nodhead), Milding, Mother, Northern Spy, Rhode 

Island Greening, Rolfe, Roxbury Russet, Talman Sweet, Wealthy, 

Yellow Bellflower. 

Pears—Clapp Favorite, Bartlett, Louise Bonne of Jersey, Shel- 

don, Augouleme, Anjou, Lawrence. 

Prums—Bavay, Imperial Gage, Lombard, McLaughlin. 

CueErries—Black Heart, Downer’s Late, Governor Wood, Early 

Richmond, English Morello. 

Raspperries—Cuthbert, Golden Queen, Shafter, Gregg. 

BLACKBERRIES— Agawam, Sryder. 

Currants—Fay, Prince Albert, Versaillaise, Victoria, White 

Grape. 

GoosEBERRIES— Downing, Smith, Whitesmith. 

Grapes—Green Mountain, Hartford, Moore’s Early, Worden. 

STRAWBERRIES—Bubach No. 5, Crescent, Haverland, Sharpless, 

Wilson. 

* 3. Select Apples for Home Use. 

Summer and Autumn: Yellow Transparent, Oldenburg, Dyer, 

Gravenstein, High Top Sweet, Munson Sweet. 

*The varieties here suggested are known by the writer to be of value for the 

purposes named in certain parts of the State. There may be some sections where 

local conditions would render other sorts more valuable. 



1H MAINE STATE COLLEGE 

Winter—Fameuse, Hubbardston, Mother, Northern Spy, Rhode 

Island Greening, Rolfe, Roxbury Russet, Winter Sweet Paradise, 

Talman Sweet. 

*4. Select Apples for Market. 

Summer and Autumn: Oldenburg, Gravenstein, High Top Sweet. 

Winter—Baldwin, Ben Davis, Hubbardston, Rhode Island Green- 

ing, Roxbury Russet, Talman Sweet. Yellow Bellflower. 

5. Apples Tried and Found Wanting in the Northern Counties. 

Baldwin, Ben Davis, Black Oxford, Blue Pearmain, Fall Queen, 

(Haas), Gravenstein, Grimes Golden, High Top Sweet, Manu, 

Northern Spy, Peabody Greening. Porter, Rhode Island Greening, 

Rolie, Sops-of-Wine, TaJman Sweet, Tompkins King, Williams 

(Favorite), Yellow Bellflower. 

*See note on page 143. 
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Report of Botanist and Entomologist. 

Prof. F. L. Harvey. 

Professor W. H. Jordan: 

Dear S1r—I have the honor to submit herewith my sixth annual 

report as Botanist and Entomologist for the Experiment Station. The 

demand for information about injurious fungi, weeds, forage plants 

and injurious insects is increasing. More letters of inquiry were 

received the past season than ever before. Many of these letters 

were about insects and fungi already considered and figured in pre-- 

vious reports and from parties who must have had access to the 

Station Reports. It is apparently less trouble to send specimens to 

the Station for examination and positive determination than to look 

them up in the reports. Extensive and carefully detailed corre- 

spondence must form an important feature of Station work. Such 

letters are usually answered by referring to the published accounts 

in the Station Reports. Specimens when new to the State are 

reported upon in detail, and if of sufficient interest are considered 

and figured in the annual report. Below will be found tabulated 

and considered the most important plants and insects that have 

been studied the past season. ‘The season has not been marked by 

the ex reme ravages of any insect, or the widespread prevalence of 

any species of fungus, though some of those that gave trouble last 

season have increased and a few have been added to the list of our 

State pests. 

Prear-Lear Brieut seems to be spreading in the western part of the 

State in the vicinity of Portland. Any whose pears crack open in 

ripening will do well to read the article on this disease in Experi- 

ment Station Report, 1892, page 109. The BeAN ANTHRACNOSE, a 

disease that causes brownish spots upon snap beans, (especially the 

white-podded varieties) ,was quite prevalent the past season. Tumarto 

ANTHRACNOSE, a fungus attacking 1ipeniog and ripe tomatoes was 

abundant in the Station garden and elsewhere in the State. The 

Breer Scas, a disease causing warty excrescences upon beet roots, 

and said to be produced by the same fungus as Poraro ScaB was 

abundant in the Station garden and other places in the State. The 

CLover Rust was unusually bad (especially on second-growth clover, ) 

about Orono. A new temato disease causing depressed dark 
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patches upon ripened tomatoes did considerable damage to the 

Station tomato crop. The Strawserry SepToria was very abundant 

upon Station strawberries. Toe Orance Hawk- Weep still spreads. 

As it seeds before harvest, spreads by runners at the roots and is 

perennial it will yield to nothing but the spade and hoe, and the 

earlier sttended to the less trouble. The AristaTe PLanTaIN, a near 

relative of the EneiisH Piantarn has made its appearance in the 

State. In response to an enquiry regarding wild rice we have 

learned that itis plentiful in the State. 

Taz Fatt Canker Worm is gradually spreading. Besides 

apparently holding its own in known localities several new localities 

have been reported the past season. This species is sometimes 

accompanied by the Lite-rREE WINTER-MOTH an insect similar in its 

habits but checked by spraying like the CanKeR-worm. 

Tue Ancoumots Grain Mors was found in great numbers in boxes 

of Shaker Pop Corn offered for sale in Orono. This is one of the 

worst grain insects. The grain exhibits at the World’s Fair were 

badly infested with it. It is capable of doing much damage to 

stored grain and its spread in the State would be a misfortune. 

Tue Sta_k Borer, (Gortyna nitela, Guer,) and THe Brack Can- 

THARIs, (Cantharis atrata,) were both reported as doing damage to 

potatoes ; the former boring into the stalks, the latter in great num~ 

bers feeding upon the foliage. 

Tue RED-HUMPED APPLE TREE CATERPILLAR seems to be increas- 

ing inthe State. It was reported from a new locality this season 

and we found it also in the Station orchard, probably introdaced on 

nursery stock. 

Tue AppLE-LEAF Bucucatrix,(B. pomifoliella, Clemens.) A small 

moth, the larva of which skeletonizes the leaves of apple trees was 

reported as doing considerable damage. This insect has not been 

noticed before. 

Specimens of pears received from F. Frank Jones, Portland, bore 

the characteristic cuts of the Ptum Curcuitio. Some of the fruits 

had five incisions and were hadly dwarfed and distorted. 

Tue STRIPED SquasH BEETLE, a very common garden pest seems to 

have been unusually abundant the past season. Thick planting 

and then thinning, as the plants get older; protecting the seedlings 

by boxes or half hoops and netting, or even hand picking the beetles 

will usually insure a good stand of cucurbitaceous plants. 
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Mr. C. A. Wood of Searsport sent us a species of Rove Bretie, 

Ancyrophorus planus, and Tue Four-srottEp Pirnyopuacus, P. 4- 

guttatus. Both were accused of destroying the kernels of sweet 

corn at the top of the ear. Ears of damaged corn accompanied the 

accused. We were able to acquit the above beetles as the corn 

showed the unmistakable work of the Corn Worm which was con- 

sidered in our Jast reporton P. 119. The true culprits, full fed, 

had probably crawled away to transform. (‘The above insects were 

in the corn to feed upon the sugary and starchy matter that flowed 

from the broken kernels. 

Tue Waite Gros o1 larva of the May Beetie, Lachnosterna fusca, 

has been doing much damage to grass lands in the vicinity of Bridg- 

ton. As there is no cettain remedy known for this insect it would 

be advisable to do some field work upon it and try the most hopeful 

remedies suggested by entomologists and prove their value or worth- 

lessness. | 

Tue Pear Biicut BEETLE working in the limbs of apple trees and 

boring the wood full of small channels is a new injurious insect to 

the State. 

We reeceivd specimens from two widely separated localities so it 

must be widespread. Its presence can be detected by smal] shot- 

like holes in the bark. It attacks healthy trees and there is no 

remedy but to cut the branches infested and burn them. 

The Bean Weevi. spoken of in our last report is considered and 

illustrated in this. The Horn FLy was quite abundant in some 

localities. It is migrating eastwacd and was; quite abundant at 

Hudson and other localities in the Penobscot valley this season. 

The Carrot Fy, Psila rose, was received from Mr. C. H. Morrell, 

Pittsfield. It was found infesting stored carrots. This is a Euro- 

pean insect never before detected in the United States. The carrots 

were literally alive with maggots. 

Beets in this region were badly infested by a species of Antho- 

myia or Bret FLy, the larve of which eat the pulp from the leaves, 

leaving the epidermis. The eaten spots are clear whitish and in 

them the maggots can often be seen between the epidermi. 

Tue Currant Piant Louse, Aphis ribes, L. has been doing dam- 

age to gooseberries in Aroostook and Piscataquis counties the past 

season, destroying the foliage and causing a second growth of small 

leaves. 

10 
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Tue AppLe Maceot, Trypeta Pomonella, Walsh, still is doing 

much damage in Maine as well as in adjoining states, if we can 

judge from the demand for our article on this insect, published in 

the Station Report for 1889. We received a long newspaper article 

from a New Hampshire correspondent, which he had written to give 

the fruit growers of his state the life history of this pest. The 

article was accompanied by specimens in the ‘‘long-winged” stage 

of their development, graphically described by the writer. The 

specimens were a species of IcaNeEUMON which does not even belong 

to the same order as Trypeta, which is a two winged tly. The article 

was full of other errors. We notice this merely to warn farmers 

and fruit growers against articles upon technical subjects by non- 

professionals. To trace the life history of an insect requires great 

care, and a knowledge of insect forms that can not possibly be 

obtained except by long experience. 

In the above mentioned article at least three insects belonging to 

different orders were regarded as stages in the life history of Trypeta 

and none of them pertained to that insect. The best way is to send 

injurious insects to the professional entomologist. Absolute identi- 

fication of a p st is the first thing necessary in coping with it. 

Tue Curxcu Bete still continues to do damage to meadow lands 

in the vicinity of Fryeburg. It will be well to do some field work in 

that region another season to learn the extent of the infested district 

and gain any information that will enable us to suggest remedial 

measures. 

Tetranychus 2-maculatus, Harvey, was reported from Piscataquis 

county the past season. While we were in Chicago, during 

July, specimens of this mite were submitted to us for examination. 

They came from a greenhouse near Chicago, showing this pest is 

widely distributed. 

DIRECTIONS FOR SENDING SPECIMENS. 

Regardless of the careful directions given in previous reports 

for sending insects, several specimens were received the past season, 

in envelopes or fragile paper boxes and when they arrived were 

crushed almost beyond recognition. Other packages came without 

the name and address of the sender upon them. Insects should 

always be sent in wooden or tin boxes and some of the food plant 

or injured material enclosed. Notes upon the habits of the insect 

ae 
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should accompany the specimens, and the sender’s name and address 

should be upon the package even if a separate letter is written. 

We sometimes receive several packages the same day and if not 

plainly marked we are unable to tell from whom they come. 

Directions for sending specimens will be found in the Annual 

Report of the Experiment Station, 1888, p 194, or in Maine 

Agricultural Report, 1888, p. 158. Correspondence regarding 

injurious insects and fungi is invited. Insects and plants will be 

mamed, and when injurious, remedies suggested. It is to the 

interest of farmers to detect injurious insects and fungi before they 

become established, so that remedial measures can be adopted 

before the pests are beyond control. As the Entomologist’s duties 

prevent him from going much about the State, it is largely through 

correspondence that the Station learns of insects doing injury in 

the State. 

REMARKS. 

The cuts and plates to illustrate this Report were obtained from 

the following sources: From the Department of Agriculture, Wash- 

ington, D. C.; the plate of Plantago Patigonica, cuts of the 

Angoumois Grain Moth, and cuts of the May Beetle; from J. B. 

Lippincott & Co. ; cuts of the Lime-tree Winter-moth, the Apple- 

leaf Bucculatrix, the Disippus Butterfly and the Pear-blight Beetle ; 

from Prof. A. E. Popenoe, cuts of the Bean and Pea Weevils; 

cuts of the bean Anthracnose and Carrot Fly are from original 

drawings made by the writer. 
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BOTANY. 

Bean ANTHRACNOSE. 

Colletotrichium Lindemuthianum,(Sacc & Magn.) Briosa & Cavara. 

The above disease of the bean has been quite 

common in gardens and fields about Orono for the 

past seven years and we presume it is prevalent. 

throughout the State. It was unusually bad the 

past season, and specimens were received from dis- 

tant localities and inquiries made regarding it. It 

is probably the worst disease of the bean and as its 

ravages can be largely controlled by proper precau- 

tions and treatment, the following consideration of 

the fungus may prove helpful in combating it. The 

BEAN ANTHRACNOSE is a parasitic fungus attacking 

the stem, leaves and pods of both bush and pole 

beans, producing, especially on the pods, sunken 

brownish pits or spots surrounded by a reddish 

brown border. See Fig. 1. In the central part of 

these pits are little pinkish dots which are the spore 

masses that have exuded from below. The spores 

are held together by a gummy substance that is 

soluble in water and they may be liberated by dew 

or rain or excessive moisture and then are free to 

be blown by the wind to healthy plants, where they 

germinate and spread the disease. ‘The disease is 

worst upon the white podded bush and pole beans 

Fic. 1—-Bean An. but will also attack the more hardy varieties. The 

etre ae past season it was quite bad upon YELLOW EYES in 

disoace Corieial) the field. We lost the greater part of our garden 

crop of German Wax the past season, the pods becoming so covered 

with pits before they were large enough to pick as to be worthless. 

The effects of this disease are to lessen the stand when it destroys. 

the seedlings ; to dwarf the plants and make the pods swollen and 

when it spots the pods to render them unfit for snap beans, also to 

finally injure the bean in the pods. This disease may originate 

from infected seed or, we; think, it may live over winter in the 

beans and pods that are left in the garden. When‘infected seed is 

planted the disease shows itself early in the seedlings. Much of 

the seed of German Wax beans offered for sale is infected. The 

past season fully half of the seedlings in our garden were affected 
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when they appeared above ground and net more than two-thirds of 

the seed came up. The remaining plants were dwarfed and early 

showed the presence of the disease. We procured new seed and 

made a second planting. 

We have purchased our seed for the past seven years from that 

offered for sale by prominent dealers and have never had a crop 

free from the disease. It is common among gardeners to leave the 

bushes with the diseased pods upon them to rot on the ground, and 

to plant a second crop in the same place. We practice rotation of 

crops even in the garden with good results. It is a good practice 

to elear a garden in the fall of all refuse and carefully burn it. 

By doing this, fungi that live in the decaying organic matter are 

destroyed, along with hybernating insect pests. Beans should be 

planted on a light dry soil, in hills, or if in rows far enough apart 

to give good circulation of air. Moisture favors the growth of 

Anthracnose and other bean diseases. Care should be taken not 

to hoe beans after a rain or when the dew is on for the dirt that 

sticks to the leaves is liable to contain spores that will germinate 

and rapidly spread the disease. Professor Jordan showed us some 

badly spotted pods that were apparently free from the disease when 

purchased in the Orono market a day or two before. 

If possible secure seed from your own, or a neighbor’s field that 

was free from disease. It is hazardous to plant seed from an 

infested field. If obliged to take seed from a field that has been 

diseased pains should be taken to select pods from plants that have 

escaped the disease. All beans that show sunken pits, discolored 

patches, or are even wrinkled or blistered should be rejected. 

Diseased seedlings should be pulled as early as possible and removed 

from the field or burned, as the fungus will ripen its spores in the 

decaying plant. Some practice spraying beans with Bordeaux mix- 

ture early in the season, and claim that the fungus is controlled by 

it. The following precautions should materially lessen the disease : 

I. Select good seed, rejecting all beans that seem at all unsound. 

II. Should the disease appear in the young beans carefully des- 

troy all affected seedlings. 

Ill. If convenient spray early with Bordeaux mixture and 

repeat the application if needed before the pods form. 

IV. Do not plant on ground that has borne an infecied crop 

the past season. 

V. Plant on a dry soil in hills or in rows far enough apart to 

admit air freely. Hoe when the ground and foliage are dry. 
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Tomato ANTHRACNOSE. 

Colletotrichum phomoides, Sacc. 

This fungus appeared last fall in the station garden upon ripen- 

ing and fully ripe tomatoes and did considerable damage. Toma- 

toes that were apparently sound developed the disease rapidly after 

they were gathered. This fungus is capable of doing much damage 

to the ripening crop and the ripe fruit can not be kept any time or 

marketed. We understand from Professor Munson that the disease 

has done damage elsewhere in the State. Professor Chester 

described this fungus as C. lycopersici, n. s p. in the Fourth Report 

of the Delaware Station, but in the Fifth Report of the same 

station, p. 80, 1892, he refers the fungus back to C. phomoides. 

Sace. Our species is the same as the one considered by Professor 

Chester, as we sent specimens to him for comparison. He has 

kindly loaned us the fine cuts which are used to illustrate this article. 

Professor Chester is of the opinion that the characters used by 

botanists to separate the genera Colletotrichum and Glesporium, 

viz.: the presence or absence of sete in the fruiting tufts, is 

evanescent. If this should be established the genus Colletotrichum 

would be merged into Glowsporium. The investigations of Miss 

Southworth, Professor Halsted and Professor Chester indicate that 

several forms of Glesporium separated as species on account of 

living on different host plants will have to be merged, or that there 

is a species of Glesporium one and the 

same, capable of a wide range of para- 

sitism and of producing Anthracnose on 

41 a variety of hosts. It looks as though 
§ careful laboratory methods would make 

havoe with the present nomenclature of 

fungi, by merging stages of the life history 

of forms and uniting species that have been 
z 

Fic.2. Tomato. Affected byseparated on the principle, that each host 
Anthracnose. Colletotrichum " : z 
phomoides, Sace. harbors its peculiar parasites. The above 

is only of importance to mycologists. The characters and treat- 

ment are of more interest to the grower of tomatoes. 
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CHARACTERS. 

This disease makes its appearance 

upon ripening or fully ripe tomatoes 

upon the vines or develops rapidly 

upon gathered fruit. It appears on 

the tomatoes as rounded, sunken, dis- 

colored, wrinkled spots with a black 

centre. See Fig. 2. Contiguous spots 

become confluent forming diseased 

areas. An examination of these dark 

SEIS Alanine tutor gortete: parts in the diseased areas, discloses 
Anthracnose. numerous microscopic, oblong bodies, 

the spores of the fungus. See Fig. 4. These spores reproduce 

the disease. Prof. Chester found that these spores inserted under 

the skin of healthy tomatoes would rapidly 

cause the disease. Not being able to 

develop the disease by putting the spores 

on the unbroken skin of the green and 

ripe tomatoes would indicate that the 

Fic. 4. A. Mature spore. B. disease is an internal parasite and can 

SACLE G kok eaee not be reached by spraying with Potassium 

Sulphide as is recommended by Mr. Bragg of the Oregon Station 

in a recent bulletin. 

This disease opens the way for the attack of other species of 

fungi that hasten the decay. 

Fig. 3. shows across section of one of the diseased spots highly 

magnified. 

fae 

REMEDIES. 

1. Spray the vines and young fruit with Potassium Sulphide 

{Liver of Sulphur)—formula.—Dissolve seven ounces of Potassium 

Sulphide in twenty-two gallons of water and apply with a spraying 

apparatus. As stated above this may not be useful for this dis- 

ease but is regarded a remedy for external tomato fungi. 

2. Gather all diseased vines and tomatoes and burn them. 

3. Change the location of the tomato patch if the crop has 

been affected. 

4. Do not take seed for planting from diseased tomatoes. 
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Potato AND BEET ScaB. 

Oospora scabies, Thaxter. 

The scab of potatoes and beets has been quite prevalent the past 

season. The ordinary disease of potatoes and beets known as 

‘*scab” has been demonstrated by Dr. Thaxter to be due to the 

same fungus, the species named above. Now that the cause is 

known experiments for checking the disease can be conducted upon 

a rational basis. Professor Bolley exhibited at the World’s Fair, 

Chicago, in the exhibit of the office of experiment stations, two 

jars of potatoes grown under similar conditions from scabby seed. 

One lot was treated with a dilute solution of corrosive sublimate 

and the other lot was untreated. The former lot was comparatively 

free from scab and well grown. The latter badly scabbed and 

dwarfed. 

This would indicate that scabby seed may be the cause of the 

disease and that clean seed should be planted. It would also fol- 

low that. scabby seed treated will produce much better potatoes than 

scabby seed wnireated. 

We feel positive that the disease cannot be controlled merely by 

planting clean seed. The last season we planted clean seed upon 

soil that had not grown potatoes for two years and raised a badly 

scabbed crop. It seems certain that this disease may live in the 

organic matter of the soil even more than one year or else has other 

hosts which have not been discovered upon which it maintains itself. 

Will treating clean seed with corrosive sublimate give a better 

crop than clean seed untreated? If not we see no great use for it, 

for clean seed is usually obtainable. 

Experiments to show the vitality of this fungus in soil not grow- 

ing potatoes are desirable in order to learn whether a system of 

rotation may not clean the soil of the disease. Experiments should 

be conducted with clean seed upon grass lands in order to learn 

whether they are free from the fungus and settle the question 

whether newly turned grass land is better for potatoes. The study 

of fertilizers in relation to the introduction of this disease is im- 

portant. Considerable more study upon the conditions of growth 

of this fungus is necessary. 



Maine State College Experiment Station Report, 1806. PLATE I. 

WESTERN PLANTAIN. 

Plantago Patigonica, var. awristata, Gray. 

Figs. a, b and c show spikes in different stages of growth. Fig. 1. Back view of 
flower with calyx removed Fig. 2, front views with calyx and basal bract. Figs. 
3 and 4, portions of capsules. Figs. 5 and 6, dorsal and ventral views of the seed. 



158 MAINE STATE COLLEGE 

WESTERN PLANTAIN. 

Plantago Patigonica, var. aristata, Gray. 

Specimens of the above plant were received the past season from 

Mrs A. M Pikes, East Madison, Somerset county, and found 

growing in an oat field. This plant belongs to the Order Planta- 

ginaew and is a near relative of the ENcLisH PLANTAIN considered in 

Experiment Station Report, 1890, p. 119. It was probably intro- 

duced with the seed. A few specimens were found growing on the 

college campus a year or two ago, introduced with grass seed, but 

they were not allowed to drop their seed. This plant is widely 

distributed in South and North America and in the West is a bad 

weed It presents a number of varieties besides the one named 

above. As it has become established on Martha’s Vineyard and 

about Boston it would no doubt find a congenial home in Southern 

Maine, and this is written to call attention to it. 

It can never become so bad a weed as its relative, the English 

Plantain, which has a strong foothold in some parts of Maine as it 

is an annual and could be eradicated in a single season if prevented 

from seeding. It may be known by the following description : 

About a foot high, having usually several slender, naked, flower- 

ing stalks. which start from a cluster of leaves near the ground and 

bear on their top a close spike of flowers. The leaves are narrow, 

from three to five inches long, and bear a few nearly prominent 

parallel ribs. The variety under consideration is clothed with silky 

hairs and below each flower in the spike is a bract two or three 

times the length of the flower. The seed are boat-shaped as in the 

English Plantain. The seeds germinate the same season they ripen 

and the young plants mature the next season. It seeds profusely 

and a few plants would give it a good start. That the plant may 

be readily detected we reproduce from the United States Agricul- 

tural Report, 1888, plate XI, a cut of this weed, which is shown 

on the opposite page. 
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‘ ENTOMOLOGY. 

Tue Ancoumois Grain Morn. 

( Gelechia cerealella, Linn.) 

Order Lepidoptera: Family Tineide. 

The above insect was detected the past season as detailed below. 

Experiments made by Mr. F. M. Webster show that the New Eng- 

land climate will not destroy this pest but only check its depreda- 

tions during cold weath- 

er. His experiments 

also show that the pest 

can be destroyed by a 

temperature of 130° 

2Fah. kept up for four 

or five hours. The 

accompanying cuts 

show the life history 

of this moth, and the 

work. 
Fic. 5. Stages in the life history of the Angoumois 

Below we give an article upon this insect contributed to the Maine 

Farmer by the writer. 

Editor Maine Farmer: My attention was called a few days ago 

to the above insect found in great numbers in boxed Shaker rice 
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pop corn, ei up by,R. H. Wright, Albany, N. Y., and obtained 

for retail in Orono from a wholesale house 

in Bangor. As this is one of the most 

destructive insects known to wheat, oats, 

barley and Indian corn, it seems desirable 

that attention be called toit. Upon opening 

the boxes swarms of full fledged moths were 

found on the top of the corn, and made their 

escape into the room. The kernels of corn 

each contained small circular holes, and the 

most of the starchy matter was eaten, leav- 

ing only the shell. Mixed with the corn 

were a large number of dead moths. The 

party who found the moths let the live ones 

from several boxes of corn escape in the 

store, and when I told him it was a bad pest, 

2 he said they would all die, as the store was 

? cold nights, and that he had burned all the 

corn. Though this insect was introduced 

from France, and has done more damage 

—@ South than North, yet it is undaunted by a 

cold climate, and would be capable of doing 

much damage in stored grain in Maine. This 

: % insect was abundant in the grain exhibits at 

Ke g the World’s Fair the past season. To burn 

@) useless. hat this insect may be better 

E dy known, so that precautions can be taken 

3 agaifist it, we give the following regarding 

its life history : 

Perfect insect, a small moth with pointed 

es wings, that spread between a half and three- 

quarters of aninch. Fore-wing pale shining 

ochre, with a grayish or brownish gray streak 

in the folds at the base, and a few scales of 

the same color toward the tip of the wing on 

the margin. Hind wings grayish ochre, and 

bearing a fringe of the same color on the 

A 
BA 
A 

Fic.6. Work of the An- 

goumoisGrain-moth, Gele-horder. Larva, a smooth, white worm, 

attacking the kernels, and consuming the inside, leaving the shell, 

and when full fed transforming to the pupa state in the grain, and 

finally emerging as a moth through a small hole in the kernel. 
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REMEDIES. 

Bisulphide of carbon is now quite largely used to destroy insects 

infesting stored grains. In France they put the grain into an 

insect mill something like a peanut or coffee roaster, and raise the 

temperature of the grain high enough to kill the moths, eggs and 

larvee. When the quantity of grain is small, it might be thrown 

into hot water or heated, and then fed to fowls. The work of this 

insect resembles in its effects that of the pea weevil, only the hole 

made by the moth is smaller, and so far as we know these insects 

never encroach upon each other’s domain, the moth infesting the 

seeds of graminaceous plants, while the pea weevil is partial to 

legumes. Whether this corn was infested before it left the Shakers, 

or whether it lay in the wholesale houses in Bangor during the past 

- gummer, and was infested by moths of home production we do not 

know, but the moth is here sure pop, and we will have to look 

after it. 

F. L. Harvey. 

Orono, December 11th. 

Tue Eime-Tree Winter-Mora. 

Hybernia Tillaria, Harris. 

Order Lepidoptera: Family Geometridae. 

Arsong some specimens of female Canker-worms received from 

Mr. F. W. Hilt of Warren, Maine, were several wingless females 

of the above species. The specimens were found on the side of a 

house where they had probably crawled to lay their eggs or meet 

the males. As the Canker-worm is very bad in Maine and as this 

insect has similar habits they should be distinguished. 

DESCRIPTION. 

Eggs pale*yellow, oval and marked with a net work of raised 

lines. ‘They can be distinguished from the eggs of the Canker- 

worm by their color and form. (See Experiment Station Report, 

1888, p. 167, Fig. 20.) The eggs are laid in similar situations as 

those of the Canker-worm. As the females of both species had 
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commenced to lay eggs in the box in which they were sent we con- 

cluded they were probably crawling up the side of the house to 

deposit the eggs. 

Larva, when full grown, about an inch and a quarter long. Head 

dull red with a V-shaped mark on the front, yellow above and 

marked with many longitudinal black lines; the under s‘de paler. 

Like the larva of the Canker-worm it is a span or inch worm but 

larger than the caterpillar of that species. The accompanying cut 

(Fig. 7) shows the larvae feeding and at rest. 

Be a eee Na abe Winter-moth, Hybernia tiliaria, Hurris. Male, wingless 

Female Moth, wingless, spider-like, yellowish white, sides marked 

with black dots, each ring of the body, excepting the last, bears 

two black dots, which has only one. Head black in front and the 

legs ringed with black. Antennae thread like. Ovipositor jointed 

and retractile. The larger size, the spotted back and black rings 

on the legs readily distinguish this from the wingless females of 

the fall and spring Canker-worms. Fig. 7 shows the wingless 

female about natural size. 

a 
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Male Moth, expanse of fore wings an inch anda half. Color, 

rusty buff sprinkled with brownish dots and with two transverse 

brown wavy lines, the inner most distinct. Between the bands and 

near the anterior edge is usually a brownish, dot. Hind wings 

paler. Body color of fore wings The antenne are feathered. 

Like most of the moths of the inch worms the wings are very deli- 

cate. The male moth about natural size is shown in Fig. 7. The 

moths of the Canker-worm would be on the wing at the same time 

but they are smaller. 

LIFE HISTORY. 

The eggs hatch early in the spring and the young larvae feed 

upon the foliage of the apple tree, basswood, elm, hickory, etc., 

and are full grown about the middle of June, when they usually 

let themselves down by a silken thread, enter the ground about 

five cr six inches, form a little oblong cell within which they change 

to the chrysalis state. In October or November (sometimes not 

until the following spring) when the moths appear. The wingless 

females climb the trees or other objects where they meet the winged 

males, pair and soon deposit the eggs in clusters, (usually upon the 

branches of the tree they have infested, ) completing the life history. 

REMEDIES. 

The life history of this species is so nearly like that of the Can- 

ker-worm that the remedies suggested for that insect are applicable 

to this. It has never done as much damage as the Canker-worm 

but it is capable of doing much injury to the foliage of apple trees 

and from the specimens received we sbould judge that it is quite 

abundant about Warren, Maine. 

11 
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Toe AppLe-Leae BuccuatTrix. 

Bucculatrix Pomifoliella Clemiens. 

Order Lepidoptera: . Family Tineide. 

We received from Mr. D. P Boynton, Monmouth, Me., a lot of 

apple tree leaves badly eaten by the larvz of the above moth. In 

the box were quite a number of the larve and cocoons. This is 

the first time we have seen this species in Maine and as it is capa- 

ble of doing considerable damage to the foliage of apple trees, we 

give the following account of it, so that it may be known and meas- 

ures adopted to prevent it spreading. 

HISTORY. 

This moth was described 

jby Clemens in 1860. Itis 

' known to be widely dis- 

tributed having been re- 

ported fromTexas, Missouri, 

Massachusetts, New York 

has done considerable dam- 

age to the foliage of apple 

trees especially in New York. 

ister pomitsiels : Gian 2 r SAGuh dale cas DESCRIPTION. 
cocoons natural size and enlarged. 

Egg>—So far as we know the eggs of this species have never 

been described. They must be quite small as the cocoons of this 

diminutive moth have been mistaken for insect eggs. They are 

said to be laid upon the leaves. We have never seen them. 

Larva—About one-half inch long when mature, cylindrical, 

tapering at both ends. Joints of the body rounded and prominent, 

color dark yellowish with a greenish tinge, and reddish shades on the 

anterior segments. Body armed with short black hairs which are 

more numerous on the back of the first segment. Head small, 

brown and elipsoidal. The larve are active and when disturbed 

suspend themselves by a silken thread. 

Cocoons—Dirty white, slender, about one-fourth inch long, 

ribbed longitudinally by about six prominent ridges, oblong, taper- 

ing and thinning at both ends, flattened on the side to which it is 

attached. Usually fastened to the twigs and branches in groups as 

and now from Maine. It 

te 
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shown in Fig. 8a. Fig 8 b shows one of the cocoons enlarged. 

The specimens we had were confined in a box and the cocoons were 

attached to the leaves and side of the box. If it can be shown that 

in nature the cocoons are never attached to the leaves it would 

indicate a remarkable instinct, for if attached to the leaves which 

fall they would probably be destroyed, while attached to the twigs 

they would be safe during the winter. The cocoons contain the 

Chrysalis which is dark brown, rough, punctured on the back, 

twelve hundredths of an inch long. When ready to transform the 

chrysalis works itself partly out of the cocoon and the moth comes 

forth. 

Perfect insect a small moth that is only about one-fourth inch 

expanse of wings. Fore wings whitish tinged with pale yellow 

and dusty brown. On the middle of the inner margin is a conspic- 

uous ovai brown spot. A wide streak of the same color on the 

opposite margin which extends nearly to the end of the wing where 

it tapers and points to a small circular brown spot near the tip. 

The moth much enlarged is shown in: Fig 8 c. The hair lines to 

the right show the natural size. 

LIFE HISTORY. . 

This insect spends the winter in the chrysalis state in the cocoons 

usually attached to the twigs and branches of the host plant. There 

is reason to believe that the larvee when full grown sometimes 

desert the host plant and form their cocoons on other plants close 

by. About the time the leaves unfold the moths come forth and 

lay their eggs upon the tender foliage. The larvz are full grown 

in July. The specimens sent us in July were in the larval form 

and went into the chrysalis state in August and have not yet (Jan- 

uary) emerged, which would indicate only one brood in Maine. 

Prof. Riley thinks there are two or three broods in the latitude of 

St. Louis, Mo. In the latitude of New York, Prof. Lentner states 

that there are two broods, one in July and one in September. Our 

specimens would belong to the July brood and possibly may be 

diseased and may not emerge. Possibly we have two broods in 

Maine. In September or October the cocoons are formed in which 

the pup spend the winter. The larvee feed externally upon the 

foliage, at least the leaves we received had the upper epidermis 

and pulp eaten away in patches, the veins and lower epidermis 

intact. 
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REMEDIES. 

Natural—This small moth is preyed upon by several parasites 

that attack the larvee and hold the pest in check. Some of the 

cocoons probably suffer somewhat from inclemency of the weather. 

Possibly birds may eat them but we find no record of observations. 

Artificial—(a) Jar the trees when the iarve are full grown and 

they will suspend themselves by threads and can be swept down 

by a broom and killed by hot water or crushed. 

(b) Apply kerosene emulsion with a spraying pump to the 

branches in winter that bear the cocoons. The same application 

might be made for the first brood when the foliage is on. Strong 

soap suds alone probably wouid kill them. 

(c) If in small numbers the cocoons can be removed during 

the winter months by the hand. 

Tue Disippus BUTTERFLY. 

Limenitis disippus, Godt. 

Order Lepidoptera. 

We receive the larve of the above species occasionally on 

account of the fact, that the second brood of larve hybernate when 

about half grown and make a beautiful hybernaculum that is sure 

to attract attention, also the larve is highly ornamented with 

colors and tubercles, and quite noticeable. The eggs are beauti- 

fully reticulated, small and laid on the under side of the leaf near 

the end. Most people are surprised to learn that those grotesque 

larvee and odd hybernacula pertain to one of onr common butter- 

Fie. 9. 

flies. Fig. 9 a shows the form of the full grown larva, b, the chrys- 

alis, c, the hybernaculum in which the half grown larve of the fall 
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brood spends the winter. Fig. 10 shows the orange-red butterfly 

full size. The wings bear heavy black veins anda black border 

spotted with white. 

FIG. 10. 

LIFE HISTORY. 

The hybernating larve complete their growth go into the chry- 

salis state and the butterflies are on the wing by July. These 

deposit their eggs sometimes on the leaves of plums but usually 

upon willow or poplar. The eggs soon hatch and in a month the 

larvee are full grown, enter the chrysalis state and in a short time 

the second brooa of butterflies appear. These lay eggs which soon 

hatch and when the larve are less than half grown they make 

hybernacula from the leayes in which they spend the winter. 

Toe May Beet ie. 

Lachnosterna fusca, (Frohl.) 

Order Coleoptera: Family Scarabeeidee. 

We received the following letter last September in reference to 

the above insert : 

‘‘Briperon, Maine, September 18, 1893. 

Professor Harvey : 

Dear Sir—I send you specimens of a worm that is doing a 
great amount of damage to the farms in this vicinity. There are 

many acres of grass land in this town where a good crop of Timo- 

thy was cut the present season which now show hardly a green 

blade of grass. These worms are found just below the surface 
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where they feed upon the roots of Timothy. Can you tell us the 

name of the worm, its habits and if there is any way of extermina- 

tion or curtailing its ravages? Will you please answer at once as 

we wish to find out how to treat the land this autumn. 

‘‘An early reply will greatly interest many farmers in this sec- 

tion of the State. Respectfully, J. Li. WALES.” 

In response we sent Mr. Wales what information we had regard- 

ing the methods of coping with this pest. Mr. Wales published a 

newspaper article on this insect from which we make extracts to 

show the extent of the ravages of this insect in the State. 

WHAT SHALL BE DONE WITH THE ‘'WHITE GRUB.” 

This is becoming a very serious question with many farmers and 

gardeners at the present day in the town of Bridgton and vicinity. 

A few days since Mr. A. M. Thomes, the owner of a nice farm 

on High street invited me to visit his grass fields. In one corner 

of a fine, large field which had borne a heavy crop of Timothy the 

present season, we found rather more than a half-acre upon which 

there was not visible a sign of vegetable life. What had composed 

the turf or sward could be stripped off and rolled up like a carpet, 

leaving the soil naked and brown and bringing to light upon each 

square foot of surface from a dozen to twenty flat white grubs. 

Several of these were put in alcohol and sent to Prof. F. L. Harvey 

of the State Agricultural College at Orono, who kindly and 

promptly sent what information he had at hand relative to the 

name, habits, and remedies, for this pest of the farmer. The grub 

especially loves to feed upon the roots of Timothy or herds grass, 

as may be seen upon the farms of Mr. Thomes, M. B. Stone, 

Nathan Palmer, Geo. Hilton and many others; it also loves the 

roots of the strawberry. Mr S. E. Lee of High street lost about 

one thousand fine strawberry plants the present season. The roots 

of corn are often devoured by the grub as may be seen on the farm 

of Mr. Geo. Chaplin, Naples Mr. John Palmer of South Bridgton 

lost a part of his potato crop in the same way. 

Complaints from other parties aud from other sections of the 

State show that the ‘White Grub” is wide spread and doing much 

damage in the State. 

This insect is so familiar to everybody that we will take space 

to give an account of its life history but publish herewith a cut 

ae ee 
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so as to show clearly what insect is meant. Figure 11. 1 shows the 

pupa, 2 the grub, 3 and 

4 side and dorsal views 

of the beetle. This 

= insect is known as the 

~ ‘May Beetle,” ‘‘June 

Bug” and =  ‘*White 

Grub.” In the larve 

state it feeds upon the 

roots of plants having 

done much damage to 

, grass lands and espec- 

ially to strawberry 

vines The beetle feeds 

is upon the foliage of trees 

GeGaa MGpinh 2 es Sen Beatles =F” ands) where »sabundant 
often entirely stripping them of their leaves. The beetle is attracted 

by lights and is a frequent evening visitor to our living rooms while 

on the wing. The impression prevails that the eggs are laid on 

grass near the roots though perhaps this matter may bear further 

study. 

REMEDIES. 

The Department of Agriculture at Washington, D. C., has con- 

ducted some experiments to show that kerosene emulsion liberally 

applied to the soil infested with ‘‘white grubs” will destroy them. 

The remedy would be too troublesome and expensive for applica- 

tion in large meadows but for small areas is worthy of trial. We 

extract the following from Prof. Riley’s letter regarding the subject : 

‘‘The application of kerosene emulsion for white grubs is imprac- 

ticable over very large areas owing to the necessity of washing the 

emulsion into the soil to considerable depth by a copious applica- 

tion of water, unless the application can be made with tolerable 

certainty of its being followed by slow and continuous rains such 

as will carry it into the soil gradually without washing it away. 

These conditions will not often be available at the time wanted, 

but for all Jimited applications as to lawns or limited patches of 

ground affected by the larve, there is no better remedy than the 

kerosene emulsion treatment. Ihave no accurate data as to the 

amount required per acre but if the emulsion is applied sufficiently 

to thoroughly wet the surface of the soil to the depth of an inch or 
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more and then carried down by applications of water to a depth of 

about eight inches during the next two or three days, the treatment 

will certainly prove effective. The amount necessary will vary with 

the different soils. both of the emulsion and the water applied later 

on to carry it down, easily permeable, sandy soils requiring less 

than denser clay soils. 

Professor J. B. Smith has found potash fertilizers in the form of 

Kainit, applied as a top dressing efficacious against root affecting 

insects, such as wire worms. We wrote Professor Smith regard- 

ing the matter and below is his reply. 

New Brunswick, N. J., September 22, 1893. 

Dear Sir—Your card of the 20th inst.. is at hand. ‘The latest 

on Lachnosterna you will find in Forbes’ 17th Illustrated Report, 

issued in 1891. I have had no personal experience with these 

insects from the economic side, and cannot give you any positive 

or tried suggestions. You know my hobby, and if the matter came 

to me in New Jersey, I would advise heavy top dressings of Kainit 

and Nitrate of Soda applied in combination after the flight of the 

beetles is over in spring, or the former alone applied early in Sep- 

tember. Yours very truly. Joun B. Smiru: 

Professor F. L. Harvey, Orono, Maine. 

Mr. Wales in his article suggests the following: ‘‘In the days of 

our fathers when the ‘burnt pieces’ were lighted up at night time 

by the partially extinguished fires, the farms and orchards were 

not infested by so many hostile enemies; and would not fires 

kindled in the neighborhood of orchards for a few evenings in late 

May or early June destroy the beetles and thus prevent the pro- 

duction of the white grub?” 

The rooting propensities of swine can be put to practical account 

in destroying this pest. If I had meadow land on which the sod 

was dead and could be rolled up like a carpet, I would construct a 

movable fence and enclose the small areas and turn in a few hogs. 

The land would have to be reseeded and the swine could do no 

damage, and they would probably devour a large number of the 

grubs. 

Skunks and crows are known to be enemies of the ‘‘white grubs” 

but owing to the demand by furriers for the pelts of the former 

and our anti-crows law against the latter we have not much to hope 

for in those directions. 
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We hope the farmers whose fields are infested will try some of 

these measures. There is one consolation and that is the life his- 

tory of this pest is completed in three years and it would not 

probably lay its eggs on the same ground again, but seek some new 

field of conquest. 

THe Bean WEEVIL. 

Bruchus obtectus, Say. 

Order Coleoptera: Family Bruchide. 

We received specimens of beans infested by the above insect 

from Hon. Samuel Libby, Orono. He gives the following interest- 

ing history regarding them: ‘-The beans are of the horticultural 

variety and were gathered in the pods when ripe in September, 

1891, and taken to my store where they lay until October, 1891. 

I then sorted out those that had six beans in a pod for seed and 

also those with five beans in a pod for second choice. The lot 

having five beans in a pod were put in an open basket in the store. 

They remained there during the summer of 1892 and about January 

1, 1895 I had occasion to examine them and found they were 

infested. About one-tenth of the pods had holes in them and I 

found fine dust falling from the beans, and saw the holes in them. 

I also noticed small black objects in the basket. Not knowing 

that there was a bean weevil that worked on beans as the pea wee- 

vil does on peas I laid them aside for you. 

The pods having six beans in them were shelled and planted in 

the spring of 1892 and showed no signs of weevil work. I have 

grown horticultural beans for twenty years and have always raised 

my own seed. In 1891, 4, planted beans obtained elsewhere and 

the beetle might have been introduced with that seed. ‘*The crop 

of 1892 shows no evidence of weevil work.” 

We examined the specimens submitted and found them to be 

Bruchus obtectus, Say. The beans contained eggs; minute larve 

just hatched ; larvee one-third, one-half and full grown; pupz in 

various stages of development; full grown pale colored beetles ; 

some full colored ready to emerge ; others free in the basket alive 

and some apparently dead. There were as many as twenty indi- 

viduals in some of the beans. ‘There were numerous holes in some 

of the beans from which the beetles had escaped, also many oval 
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translucent places where the coating of the bean had been made 

thin by the beetles indicating their location within. The inside 

of some of the beans was completely eaten and only the powdery 

excreta remaining. We wish to add our testimony to that of 

Popence, Schwartz and Lintner that successive generations of this 

insect occur in stored beans, and also that if the food supply does 

not become exhausted they may survive into the second season. 

They will eat cotyledons, radicle and plumule. Several specimens 

showed the cotyledons entirely detach from the radicle and it 

intact. We believe the radicle is rejected not because it is less 

desirable for food but on account of it being small and nearly 

isolated from the bean mass. We found one specimen with the 

cotyledons nearly intact and the radicle eaten, its place being 

occupied by a well fed larva. In some specimens nothing remained 

excepting the seed coats filled with powdery excreta. 

It has not been clearly shown that the beetles will not fly or 

crawl to new lots of stored beans and infest them. 

Or in other words it is not known whether beans may become 

infested after they are stored by the beetles laying their eggs upon 

them. The general belief is that the beetles confine their attacks 

to the lot of beans infested and that they spread during the summer 

through the agency of eggs laid on the growing pods. 

Prof. Lintner has shown that the beetles will lay their eggs upon 

dry beans and that in the infested lot that the young larve will 

gnaw into them and perfect themselves. 

The fact that a part of the lot of beans which Mr. Libby took to 

his store was not infested when shelled the next spring would lead 

one to suspect that the others may have been infested by beetles 

getting into them after they were stored. The holes in the pods 

may have been made for the entrance of beetles as well as for their 

exit. The holes being in the pods shows that the beetles as well 

as the larvee have adequate gnawing powers. The only thing that 

would prevent infection this way would be the sluggish habits of 

the beetles. Those we had in a warm room in January were quite 

active. They did not fly but crawled rapidly. Prof. Lintner’s 

observations show clearly that they may spread from the beans 

originally infested in a lot to the others stored with them. It is 

also important to know whether the beetles that mature at all sea- 

sons of the year may not fly to new lots of stored beans and infest 

them. 
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The fact that successive generations occur in stored beans ; that 

‘sound beans in the same lot may become infested and that possibly 

new lots may also become infested, makes this weevil a more for- 

midable pest than was formerly supposed. 

Beans are largely grown and consumed in Maine and should 

this insect become common much damage might be done. Below 

we give its history, characters and remedies. 

HISTORY. 

‘This species is probably not native but was introduced as early 

as 1860, at least, possibly from Asia. It would seem that it has 

erroneously been considered the same as B. obsoletus, Say., bred from 

Astragalus seeds from Indiana as early as 1831. ‘This view is 

strengthened by the fact that it was found in 1876 at Philadelphia 

in beans from various countries from both continents. At present 

it is cosmopolitan. It was first noticed in Rhode Island in 1860 

by Dr. Fitch, who described it as Bruchus Fabe. Within the next 

ten years it was carried to nearly all parts of the United States. 

In 1570 it was known from several of the New England States. 

So far as we know it has not previously been reported from Maine. 

Professor Fletcher has not found it in Canada. As the beetles are 

sluggish and disinclined to fly it is mainly distributed in infested 

beans. Those wishing a fuller consideration of this insect will find 

an interesting summary of the facts known regarding it in Pro- 

fessor Lintner’s 7th Report of the Injurious and Other Insects of 

the State of New York, p. 255. 

Characters—A small beetle that would be usually found infesting 

beans or associated with them. See Fig. 12. There are two 

Fic- 12. Bean Weevil, much magnified. 

closely related species of Bruchus that have been found infesting 

beans in this country. The above species is by far the most 
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common. It is one-tenth of an inch long, oval in form, head bent 

downward and more or less concealed from above, prolonged into 

a short, squarely-cut beak. Antennz distinctly jointed, enlarged 

at the tip, the four basal and the terminal joints reddish or yellow- 

ish. Thorax and abdomen about the same width where they join. 

Wing covers marked by ten impressed and punctured lines in flat- 

tened ribs, which are clothed with a short pubescence, arranged in 

yellowish, black and whitish spots and lines—the white lines more 

distinct on the third rib. The abdomen is pale, dull yellow, with a 

black band on the fore part of each joint. It projects beyond the 

wing covers and that part is obscure grayish with a faint, medium 

whitish stripe. The hind thighs near their end armed with a long 

and two short spines. Feet reddish. 

The larve are white and 

broadly oval, see Fig. 13. The 

eggs white, thicker at one end 

and about three times as long 

as wide. 

The work of this insect ap- 

pear on the surface of the beans. 

as small holes from which the 

beetles have escaped, and small 

oval, translucent spots on the 

surface over the cells that con- 

tain bettles that have not 

emerged. The work is shown 

in Fig. 14. The inside of the 

bean in badly infested speci- 

mens is entirely converted into 

a powdery mass of excreta. 

Often the beans will contain 

larvee in various stages of 

growth and also beetles. Fig. 

15 shows the pupa. Fig. 16 

pate pba: WS Weovil, Wok shows the closely related Pea 

gS eee Weevil, enlarged and natural 

size, which is given for comparison. 

FIG. 13. 
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LIFE HISTORY. 

The eggs are laid upon the young 

bean pods after the flowers have with- 

‘,ered, at any point, and sometimes 

many onapod. The eggs hatch in a 

few days and the young lary enters 

Fic. 16. Pea Weevil. a, natural vine SUONRIS ees Ne sate nee the 
size and enlarged; b, work of the substanee of the bean making an exca- 

ae vation somewhat larger than itself in 

which it transforms to the pupa, finally to the beetle state. The 

beetles may emerge in the fall or at any time during the winter, lay 

egos, which hatch and the larve enter the same beans or new ones. 

Successive generations may occur until the food supply is exhausted. 

Those beetles on the wing during the summer lay their eggs in 

the pods of the growing crop. The length of time required 

for the transformations has not been studied but probably is 

variable with circumstances. We found quite a number of dead 

beetles within the cells in the beans. 

PRECAUTIONS 

Experiments have shown that beans infested with weevils will 

not all sprout and that the plants from them are sickly and do not 

produce a full crop. It is therefore best not to plant them. It is 

believed upon good authority that beans containing the weevils in 

the beetle form are probably injurious and unfit food for man or 

beast. 

REMEDIES. 

If beans are found to be badly infested so as to be useless for 

food or seed, they should be burned at once so as to prevent the 

escape of the beetles. 

Beans should be kept in a tight box or bag and any beetles that 

escape in the bag destroyed. 

Throw the infested beans into hot water. (The exact amount of 

heat that beans will stand and germinate is not known but experi- 

ments would determine.) We feel sure the germ will stand 

more heat than the weevils. 

Prof. Weed killed pea weevils by exposing the peas to a temper- 

ature of 145° F. for an hour. Bean weevils probably could be 

destroyed in the same way. 
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Probably the best way is to put the beans into a tight box and 
fill it with the vapor of Bisulphide of Carbon and leave it for two- 
or three days. Bisulphide of Carbon is very inflamable and no 
light should be brought near it. 

Experiments show that infested beans lack in vitality and when 
good seed can be had it is best to procure it and not run the risk 

of perpetuating the pest and growing a crop of weakened plants. 

Tue Prar-BiicHt BeetLte, or SuHot-BoreEr. 

Xyleborus pyri, Peck=X. dispar, Fbr. 

Order Coleoptera: Family Scolytide. 

Last summer we received some small apple tree limbs from 

Professor Munson for examination. They were handed to him by 

Mr. J. N. Allen, North Sedgwick, Me. We obtained the same 

insect from Dr. Twitchell about the same time from the vicinity of 

Augusta. These limbs were literally honey-combed with small 

channels that extended through the liburnum and heart wood to the 

centre. The exit holes through the bark were .06 to .08 of an 

inch in diameter and nearly circular, looking like small shot holes. 

The wood was green showing that the insect attacks the growing 

tree. Living wood does not appear to be essential to the life and 

comfort of this species, for after a period of several weeks we 

found in a limb that had been in a dry place in a box, young 

larvee, full grown larve, pupz and perfect beetles. We put a por- 

tion of a small limb (2 inches by 3 inches) in a box and allowed 

the pupze to transform and in the fall we found fifty beetles had 

emerged. 

We wrote a short account of this insect at the time for the 

Maine Farmer and called it Xyleborus pyri, Peck, the Pear-blight. 

Beetle. To be absolutely certain we sent some specimens to Mr. 

A. H. Hopkins, Morgantown, West Virginia, who has given special 

attention to the Scolytids and he sent the following reply: 

‘‘The beetle you sent is Xyleborus pyri, Peck—X. dispar, Fbr. 

This species is quite common in West Virginia, but strange to say, 

I have never met with it in apple or pear trees. I find it in hem- 

lock, beech, birch and oak. I have specimens of X. dispar from 

— 
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Germany and though I can detect a slight difference between the 

females of the Kuropean and American form yet there is not differ- 

ence enough to separate them as distinct species.” We have seen 

this beetle in abundance in juniper about Orono and we have no 

doubt that it has transferred its depredations from adjacent forest 

to the orchards. Professor Fletcher reports its increase in Nova 

Scotia. 

Below we give a description, the life history and suggestions for 

the treatment of this beetle. 

DESCRIPTION. 

So far as we know the eggs have not been described. They 

must be very small and ure said to be laid at the base of the buds. 

We have never seen them. The young larve bore into the wood 

7 making deep channels which in small twigs interfere with 

* the circulation of the sap, and the twigs wither giving the 

\ appearance of blight, hence the name PEAR-BLIGHT BEETLE. 

® ‘\ The work of this beetle should not be confounded with the 

Pear-blight proper which is caused by a species of bactaria. 

Fic. 17. When the larve are full grown they transform to pupe in 

moe , the burrows and finally emerge as small beetles about one- 

Nafuyaitenth of an inch long and of a dark brown or nearly black 

eniareea.color, with the antenne and legs of a rusty red. The 

thorax is short, very convex, rounded and roughened. The wing 

covers are marked by longitudinal rows of punctures. The hind 

part of the body slopes abruptly. The beetle natural size and 

enlarged are shown in Fig. 17. The beetles leave their burrows in 

July and deposit eggs before August. 

REMEDIES. 

As these beetles work wholly under the bark they cannot be reached 

by insecticides. The only way is to watch the trees during the 

latter part of June and July and if blighted twigs or diseased limbs 

are noticed examine the branches for small pin holes and if found 

the presence of this or some related species may be suspected. The 

diseased limb should be cut at once below the injury far enough to 

include all the burrows, and burned, for the beetles will transform, 

emerge and attack new trees. As these beetles live in forest trees 

orchards near timber would be more likely to become infested. 
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Carrot Fry—Carror Rust Fty. 

Psila rose, Fab. 

Order Diptera: 

We received the following letter from Mr. Morrell which was 

accompanied by the /arve and pupe of a species of fly, also pieces 

of carrot in which the maggots had been working. 

‘-PiTTsFIELD, Marne, April 6, 1893. 

Professor F. L. Harvey: 

Dear Srr—!I send little worms which I would like to have you 

identify. The worms are in our carrots and have made holes all 

through them. after the manner of those in the piece I send. 

The carrots were placed in a barrel and the barrel filled up with 

fine dry saud like that Isend. On sifting the sand I find it full of 

worms. Beets grown side by side with the carrots, and packed in 

the same kind of sand have no worms. Very truly, 

C. H. Morrert ” 

Not recognizing the species we wrote Mr. Morrell that the speci- 

mens were the larval and pupal stages of a fly that we would have 

to transform and obtain the flies before identifying it. The infested 

material being only a barrel of sand and this very fine we sug- 

gested sifting it to remove the pupe and larve that had left the 

carrots to transform and burning the siftings; or heat the whole 

material with hot water. We received the following reply accom- 

panied with fully two hundred pupe and larve. 

‘¢PITTSFIELD, Marne, April 11, 1893. 

Dear Str—Your ecard received. For the information, thanks. 

I have sifted part of the sand and burnt the siftings, and put the 

rest in boiling water. I don’t believe those insects will do any 

more harm. I send another box of them as you requested. 

Very truly, 

C. H. Moree...” 

After having reared the flies we wrote Mr. Morrell as follows : 

“Orono, Marine, May 26, 1893. 

Mr. C. H. Morrell: 

Dear Sir—I have reared the flies from the pupz and larve, 

which were affecting your carrots, and am now able to state that it 

is the ‘‘Rust Fly” or ‘‘Carrot Fly” an imported species from H'ng- 

land, which has been giving some trouble since 1886 in Canada but 
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so far as I knowthas never before been reported from the United 

States. It is regarded as a very troublesome insect abroad and its 

introduction here is certainly unfortunate. I am ata loss to sug- 

gest how it reached your locality, and will be pleased if you can 

give me any help in the matter. Have you noticed it before in 

your place? Please ascertain whether your neighbors have noticed 

it. Have carrots been imported to your locality, if so, from where? 

You better watch your carrot bed this season and if the leaves of 

the young plants turn brown, examine the young roots for the 

brown rust spots on the surface and the interior for the maggots. 

If you find them, then after thinning, sift sand saturated with 

kerosene between the rows, and water heavily to pack the dirt 

close to the roots so the flies cannot crawl down to lay their eggs. 

Respectfully, FE. L. Harvey.” 

We put the larve and pup sent by Mr. Morrell into sand ina 

breeding cage and in about two weeks the flies began to emerge in 

- abundance and continued to come out for two weeks. We trans- 

ferred some males and females to a jar containing parsnips, as we 

were not able to get carrots. In a day or two we noticed the 

females crawling between the leaves and going down to the base 

of them and though we had not observed them mating presumed 

they were ovipositing. The next day we broke off a leaf and found 

the eggs near the base laid on the surface in small clusters and 

loosely attached to the surface of the leaf. Having now eggs, 

larvee, pupze and flies we made out the following description : 

Eggs—.6 mm. long (.024 in.) by .115 mm. broad (.0046 in.) 

white, oblong, about five times as long as broad, longi- 

tudinally marked from end to end by about 10 ridges and 

furrows which are from centre to centre .022 mm. The 

furrows between the ridges are marked by about thirty 

circular pits. The sculpture resembles the surface of a 

peanut. At one end the egg abruptly narrows and bears 
an oblong pedicil, twice as broad as long, and one-third 

the width of the egg at the widest part, (.022 mm. x 

eau en 
teeee ore a i 
ginal.) 

Larve—6 mm. long, (.25 in.) breadth 1 mm., (.04 in.) leg- 

less, white or pale yellow, semi-transparent, head end quite pointed 

and armed with a pair of black hooks for gnawing. Aboral end 
12 
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blunt, obliquely docked and bearing on the face of the oblique por- 

tion the dark colored caudal spir- 

acles. Third segment from the last 

"the ie two. The sutures between 

Geis eee Larvaxstimes the segment deep. The segments 

somewhat transversely wrinkled. See Fig. 19. 

Pupe—si mm. (.20 in.) ‘long, 1.25 mm. (.05 in.) wide, 

coarctate, brown,obliquely docked 

behind. The docked portion bor- 

> dered by a rim and bearing two 

black tubercles. Fig. 20 shows 

dorsal and side views. The form 

of the pup is quite variable. 

Some have two tubercles at the 

head end and the black candol 

spiracles show on the oblique end. 

Fig.20. Psilarose. Pupz<8times Some have the sides parallel while 
(original.) : . 

others are quite fusiform. The 

surface is quite wrinkled. Some are fully a fifth longer than others. 

Flies—Length 6 mm. (.25 in.) Wings 3.5 mm. long (14 in.) 

and extending nearly half their length beyond the abdomen, 

thin and iridescent. Abdomen and thorax shining pitch black 

clothed with short grayish pubescence. Head pale orange or yel- 

lowish; eyes dark brown; Antenne basal joint general color of 

head, terminal joint nearly black, bristles light. A spot above the 

mouth black, palpi black, proboscis very prominent, oblong and 

armed with many short hairs. Legs pale yellowish brown. Abdo- 

men ovate. Scutellum raised and bearing two bristles. Arista 

armed with short hairs. About eight bristles on the mesothorax. 

The flies have the habit of opening and closing the wings, which 

are quite iridescent in the sunlight. The males are smaller than 

the females. Fig. 21 shows the form 

and veining of the wing. If the veining 

of the wing s o Psila rose are cor- 

rectly shown in the small cut in United 

States Agricultural Report, 1593, p. 133 
Fig. 21. Psila rose, wing < 

BU Geet) then serious doubt arises regarding the 

determination for the veining of the wings of our specimens are 

quite different. Probably in so small a cut accuracy was not con- 

sidered essential. : 

a we Se ee eee 

~~ o 
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