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American Pomological Society

Organized 1848.

Incorporated 1887.

ACT OF INCORPORATION. •

COMMONWEALTH OF MASSACHUSETTS, 1887.

Section 1. Patrick Barry, of Rochester, New York, Charles W. Gar-

field, of Grand Rapids, Michigan, Benjamin G. Smith, of Cambridge,

Massachusetts, J. J. Thomas, of Union Springs, New York, Prosper J.

Berckmans, of Augusta, Georgia, Robert Manning, of Salem, Massa-

chusetts, their associates, the Officers and Members of the Association

known as the American Pomological Society, and their successors, are

hereby made a corporation under the name of "American Pomological

Society," for the purpose of promoting and encouraging the culture of

fruit, with all the powers and privileges and subject to all the duties

and liabilities set forth in the general laws which are now or may here-

after be in force applicable to such corporations.

Sec. 2. Said corporation may, for the purposes aforesaid, have and

hold by purchase, grant, gift, or otherwise, real and personal property to

an amount not exceeding one hundred thousand dollars.

Sec. 3. Said corporation may hold its annual meeting, or any spe-

cial meeting in any place, state or county it may determine, provided

that due notice shall be given to the members thereof of the time and

place of said meeting.

Sec. 4. Any two of the corporators above named are hereby author-

ized to call the first meeting of said corporation in the month of Septem-

ber next ensuing, by due notice thereof to each member of said Asso-

ciation.

BEQUEST FROM THE WILL OF THE LATE MARSHALL P.

WILDER.

"Eleventh. I give to the American Pomological Society one thou-

sand dollars the income of which shall be, from time to time, offered in

Wilder Medals for objects of special merit.:

"Also, the further sum of four thousand dollars, for the general

purposes of the Society.
'

'
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Constitution and By-Laws

CONSTITUTION.

Article 1. The name of this Association shall be the AMERICAN
POMOLOGICAL SOCIETY.

2. Its object shall be the advancement of the science of Pomology.

3. It shall consist of delegates appointed by Horticultural, Agri-

cultural and kindred Societies in the United States, and British America,

and of such other persons as take an interest in the welfare of the Asso-

ciation, and are desirous of promoting its aims. They shall pay two

dollars for each session, and twenty dollars paid at one time shall con-

stitute a life membership.

4. The meetings shall be held biennially, at such time and place

as may be designated by the Society ; and special meetings may be con-

vened at any time on the call of the President.

5. The officers shall consist of a President, a First Vice-President,

one Vice-President from each State, Territory and Province, a Treas-

urer and a Secretary, who shall be elected by ballot or otherwise at each

biennial meeting.

6. Libraries and educational institutions may become life mem-
bers upon payment of twenty dollars ; such membership shall be limited

to thirty j^ears.

BY-LAWS.

1. The President shall have a general superintendence of the

f.ffairs of the Society during its vacation
;
give due public notice of the

time and place of meeting
;
preside at its deliberations ; deliver an ad-

dress on some subject relating to Pomology, at each biennial meeting;

and appoint all committees unless otherwise directed.

2. In the case of the death, sickness or inability of the President,

his official duties shall devolve on the first Vice-President, or such one

of the Vice-Presidents as the Society may elect by ballot or otherwise.

3. 'The Treasurer shall receive all moneys belonging to the Society,

and pay over the same on the written orders of the President.

4. There shall be a Finance Committee of three members ap-

pointed by the President at each biennial meeting.



CONSTITUTION AND BY-LAWS •

v

5. The Secretary shall, with the assistance of a reporter appointed

by him. keep a record of the transactions of the Society for publication.

6. There shall be an Executive Committee consisting of five mem-
.

bers, together with the President and Vice-President, ex-officio, five of

whom shall constitute a cjuorum, who shall manage the affairs of the

Society during its vacation.

7. A Chairman of Fruit Committees, for each State, Territory and

Province and a General Chairman over all, shall be appointed biennially.

It shall be the duty of such Chairman to appoint four additional mem-

bers of his committee, and with their aid and such information as he

can procure, to forward to the General Chairman one month before

each biennial meeting. State Pomological Reports, to be condensed by

him for publication.

8. A Standing Committee on New Fruits of American Origin,

consisting of eleven members, shall be appointed by the President, im-

mediately after his election. It shall be the duty of this Committee to

report biennially on new fruits of American origin, and also to examine,

and before the close of the session report on, all new seedling varieties

that may be exhibited and to make an ad interim report on those that

were exhibited in an unripe condition at the meeting of the Society, but

liad subsequently attained a state of maturity ; and on such other seed-

lings as may have been submitted to their inspection during the So-

ciety's vacation.

9. A Standing Committee on Foreign Fruits, consisting of eleven

members, shall be appointed, whose duties shall be similar to those of

the committee in By-Law Eight.

10. A Standing Committee on Tropical and Sub-Tropical Fruits,

consisting of eleven members, shall be appointed, whose duties shall be

similar to those of the committee in By-Law Eight.

11. A Standing Committee on Nomenclature, consisting of seven

members, shall be appointed biennially.

12. Vacancies occurring in committees shall be filled by the chair-

man of each, and in case of his death or inability to serve, his place shall

be supplied by the President of the Society.

13. The order of business for each meeting shall be arranged by

the Executive Committee.

14. The Constitution or By-Laws may be altered or amended, at

any regular biennial meeting, by a vote of two-thirds of the members

present.



OFFICERS AI^D STANDING COMMITTEES

of the

American Pomological Society

FOR 1911-1912

PRESIDENT :

L. A. Goodman, Kansas City, Missouri.

FIRST vice-president :

G. L. Taper, Glen Saint Mary, Florida.

secretary :

John Craig, Ithaca, New York.

treasurer :

L. R. Taft, Agricultural College, Michigan.

vice-presidents for states and provinces:

Alabama W. F. Heikes, lluntsville

Arizona H. W. Adams, Glendale

Arkansas W. G. Vincenheller, Fayetteville

British Columbia R. M. Winslow, Victoria

California Geo. C. Roeding, Fresno

Colorado G. A. Moore, Grand Junction

Connecticut N. S. Piatt, New Haven

Cuba C. F. Austin, Cardenas

Delaware S. H. Derby, Woodside

District of Columbia G. B. Brackett, Washington

Florida H. H. Hume, Glen St. Mary

Georgia P. J. A. Berckinans, Jr., Augusta

Hawaii J. E. Higgins, Honolulu

Idaho Silas Wilson, Nampa

Illinois H. M. Dunlap, Savoy

Indiana J. A. Burton, Mitchell

Iowa C. G. Patten, Charles City

Kansas F. W. Dixon, Ilolton



OFFICERS'

Kentucky C. W. Mathews, Lexington

Louisiana J. F. Jones, Jeanerette

Maine D. W. Knowlton, Farmington

Manitoba S. A. Bedford, Brandon

Maryland C. P. Close, College Park

Massachusetts W. C. Strong, Waban
]\Iichigan Geo. W. Rowe, Grand Rapids

Minnesota A. W. Latham, Minneapolis

Mississippi A. B. McKay, Agricultural College

Missouri C. H. Butcher, Warrensburg

Montana M. L. Deane, Missoula

Nebraska G. A. Marshall, Arlington

Nevada Ross Lewers, Franktown

New Hampshire C. C. Shaw, Milford

New Jersey Horace Roberts, Moorestown

New Mexico Parker Earle, Roswell

New York B. J. Case, Sodus

North Carolina J. Van Lindley, Pomona
North Dakota C. B. Waldron, Fargo

Northwest Territories . . . .Angus McKay, Indian Head
Nova Scotia R. W. Starr. Volfville

Ohio W. R. Lazenby, Columbus

Oklahoma 0. M. Morris, Stillwater

Ontario A. McNeill, Ottawa

Oregon J. R. Cardwell, Hood River

Pennsylvania H. A. Chase, Philadelphia

Prince Edward Island . . ..A. E. Dewar, Charlottetown

Porto Rico C. F. Kinman, Mayaguez
Quebec N. E. Jack, Chateauguay Basin

Rhode Island J. L. Carpenter, Cumberland
South Carolina J. B. Wiggins, Holly Hill

South Dakota H. C. Warner, Forestburg

Tennessee C. A. Keffer, Knoxville

Texa's E. W. Kirkpatrick, McKinney
Utah E. D. Ball, Logan
Vermont D. C. Hicks, Clarendon

Virginia S. B. AVoods, Charlottesville

Washington H. ]M. Gilbert, North Yakima
West Virginia ]\lrs. S. W. ^Moore, Elwell

Wisconsin S. H. ]Marshall, Madison
Wyoming B.C. Buffum, Laramie
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STANDING COMMITTEES.
EXECUTIVE COMMITTEE

C. L. Watrous Des Moines, Iowa

W. C. Barry Rochester, New York

C. W. Garfield Grand Rapids, Michigan

W. S. Hart Hawks Park, Florida

W. T. Maeoun Ottawa, Canada

FINANCE COMMITTEE

Wyman Elliott IMinneapolis, Minnesota

W. C. Strong Waban, Massachusetts

AV. C. Temple Tampa, Florida

GENERAL FRUIT COMMITTEE

Chairman, S. A. Beach, Ames, Iow^a.

Alabama W. F. Heikes, Huntsville

Arizona J. A. Ream, Phoenix

Arkansas P^rnest AValker, Fayetteville

British Columbia R. AI. Palmer, Victoria

California E.J. Wickson, Berkeley

Colorado E. R. Bennett, Fort Collins

Connecticut X. S. Piatt, New Haven

Delaware J. W. Killen, Felton

District of Columbia W. N. Irwin, Dept. of Agr., Washington

Florida P. H. Rolfs, Gainesville

Georgia S. H. Rumph, Marshallville

Hawaii J. E. Higgins. Honolulu

Idaho Chas. P. Hartley, Caldwell

Illinois G. J. Foster, Normal

Indiana Joe A. l^urton, Mitchell

Iowa Wesley Greene, Des Moines

Kansas . F. W. Dixon, Holton

Kentucky C. W. Alathews, Lexington

Louisiana G. 8. Tiebaut. Baton Rouge

Maine Z. A. Gilbert, Greene

Manitoba A. P. Stevenson, Nelson

Maryland Orlando Harrison, Berlin

Massachusetts Edward B. Wilder, Dorchester

Michigan C. A. Ilgenfritz, Alonroe

Minnesota A. W. Latham, Minneapolis

Mississippi Theo. Bechtel, Ocean Springs

Missouri Paul Evans, Alountain Grove

Montana R. AV. Fisher, Bozeman



STANDING COMMITTEES

Nebraska R. A. Emerson, Lincoln

Nevada R. H. McDowell, Reno

New Brunswick S. L. Peters, Queenstown

New Hampshire J. T. Harvey, Pittsfield

New Jersey Maurice. A. Blake, New Brunswick

New Mexico Luther Foster, Agricultural College

New York W. T. Mann, Barker

North Carolina W. N. Hutt, Raleigh

North Dakota C. B. Waldron, Fargo

Northwest Territories .... George Lang, Indian Head
Nova Scotia Arthur C. Starr, Starrs Point

Ohio W. R. Lazenby, Columbus

Oklahoma H. H. Cummins, Bernards

Ontario H. L. Hutt, Guelph

Oregon E. H. Shepard, Hood River

Pennsylvania J. P. Stewart, State College

Porto Rico F. D. Gardner, Mayaguez

Quebec . N. E. Jack, Chateauguay Basin

Rhode Island Edward P. Taft, Providence

South Carolina H. B. Buist. Rock Hill

South Dakota N. E. Hansen, Brookings

Tennessee H. A. ^lorgan, Knoxville

Texas E. J. Kyle, College Station

Utah Thomas Judd, St. George

Vermont D. C. Hicks, North Clarendon

Virginia S. W. Fletcher, Blacksburg

Washington W. S. Thornber, Pullman

AVest Virginia S. W. Aloore, Elwell

Wisconsin Frederic Cranefield, jMadison

Wvoming Aven Nelson, Laramie

COMMITTEE ON NEW FRUITS OF AMERICAN ORIGIN

Chainnan. S. W. Fletcher, Blacksburg, Virginia.

Districts 1 and 2. . L. R. Taft, East Lansing, Michigan

Districts 3 and 4 W. B. Alwood, Charlottesville, Virginia

Districts 5 and 7 R. C. Berckmans, Augusta, Georgia; T. V.

^lunson, Denison, ' Texas

District 6 J. Van Lindley, Pomona, North Carolina

District 8 A. T. Erwin, Ames, Iowa

District 9 Frederic Cranefield, INIadison, Wisconsin

Districts 10, 13 and 14 Leslie F. Paull, Fort Collins, Colorado
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Districts 11, 12 and 19. . . .Fabian Garcia, Mesilla Park, New Mexico
Districts 15 and 16 C. I. Lewis, Corvallis, Oregon

Districts 17 and 18 John E. Coit, Whittier, California

COMMITTEE ON FOREIGN FRUITS

Chairman, G. L. Taber, Glen St. Mary, Florida

D. G. Fairchild Dept. of Agr., Washington, D. C.

B. von Herff 93 Nassau St. New York City

F. H. Burnette Baton Rouge, Louisiana

W. S. Thornber Pullman, Washington
W. T. Macoun Ottawa, Canada
H. Harold Huine Glen St. ^lary, Florida

Dr. John Gilford Cocoanut Grove, Florida

COMMITTEE ON TROPICAL AND SUBTROPICAL FRUITS

Cliairman, J. E. Higgins, Honolulu. Hawaii.

B. S. Moore Naomie, Louisiana

G. C. Roeding Fresno, California

P. J. Wester Bur. of Agr., :\ranilla, P. I.

C. P. Taft Orange, California

Mrs. Florence P. Haden Cocoanut Grove, Florida

G. Onderdonk Nursery, Texas

W. M. Ward Phoenix, Arizona

F. D. Gardner ^layaguez, Porto Rico

COMMITTEE ON NOMENCLATURE

Chairman, G. B. Brackett, Washington, D. C.

E. R. Lake Dept. of Agr., Washington, D. C.

Benj. Buckman Farmingdale, Illinois

L. R. Taft East Lansing, Michigan

Harry Stabler Yuba City, California

A. G. Gulley Storrs, Connecticut

J. C. Whitten Columbia, Missouri

committee on score card and revision of catalogue

Chairman, E. R. Lake, Waspiington, D. C.

C. H. Rodgers Watsonville, California

U. P. Hedrick Geneva, New York

J. L. Dumas Walla Walla, Washington
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George E. Rowe Grand Rapids, Michigan

E. H. Shepard Hood River, Oregon

H. E. Van Deman Washington, D. C.

SPECIAL COMMITTEE ON INSPECTING AND GRADING FRUIT

Chairman, A. McNeill, Ottawa, Canada

J. H. Hale S. Glastonbury, Conn.

B. J. Case Sodiis, New York

A. V. Stubenrauch Washington, D. C.

W. C. Temple Tampa, Florida

C. L. Watrous Des Moines, Iowa
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LIST OF MExMBERS OF THE AMERICAN
POMOLOGICAL SOCIETY.

LIFE MEMBERS

Alabama Polytechnic Institute Auburn. Ala.

Allan, Alex. McD Goderieh, Ontario

Allen, Edwin New Brunswick, N. J.

Alwood, Wm. B • Charlottesville, Va.

Arkansas Agricultural Experiment Station . . Fayetteville, Ark.

Care Prof. E. AValker.

Ash, John Pomfret Center, Conn.
Atkins. Chas. G Bucksport, ^Me.

Austin. C. F Cfardenas, Cuba
Care The Cuban Sugar Refining Co.

Austin, Mrs. Helen V Centerville, Ind.

Babcock, J. Lyman Norfolk, Va.

Baird, David Baird, N. J.

Barry, Wm. C Rochester, N. Y.

Beadle, D. W 307 Givens St., Toronto, Ont. .

Berryhill. J. G Des ^^loines, Iowa
Black. Chas Higlitstown, N. J.

Blackmore. John C Christchurch, Canterbury. New Zeal'd

Blair. J. C Urbana. 111.

Blanchard, N. W Santa Paula, Cal.

Block. A Santa Clara, Cal.

Bridgeman, Alfred Newburgh, N. Y.

Briggs, G. R Plymouth, ^lass.

Brill, Francis Hempstead, N. Y.

Calkins, John S Station M., Los Angeles. Cal.

Central Experimental Farm Ottawa, Can.

Care W. T. Macoun.

Chase, Howard A Commonwealth Bldg., Philadelphia, Pa.

Chase. Lewis Rochester, N. Y.

Clapp, Wm. Channing Dorchester, Mass.

Clark, Edmund S 144 Essex St., Boston, Mass.

Coburn, W. S Paonia, Colo.

Colman, N. J St. Louis, Mo.

Cone, Mrs. IMoses H Blowing Rock, N. C.

Cook, David C Chicago, 111.



LIST OF LIFE MEMBERS

Cornell University Library Ithaca, N. Y.

Care Gr. W. Harris.

Craig, John Ithaca, N. Y.

Craudall, C. S Urbana, HI.

Devol, W. Stowe Redlands, Cal.

Dreer, W. F 714 Chestnut St., Philadelphia, Pa.

Diirell, E. H Woodbury, N. J.

Durfee, Geo. B Fall River, Mass.

Earle, Parker Roswell, N. M.

Egbert, Knott C Siletz, Ore.

Falconer, Wm. (Superintendent of Parks) . . .Pittsburg, Pa.

Field, E. T Middletown, N. J.

Free Library Sacramento, Cal.

Care Miss C. G. Hancock.

Gammon, C. W Metropolitan Bldg., New York City

Garfield, Chas. W Grand Rapids, Mich.

Gay, Leslie F Station A, Los Angeles, Cal.

Gerrish, 0. K Lakeville, Mass.

Gillett, M. C Tampa, Fla.

Gold, T. S West Cornwall, Conn.

Graves, S. S Geneva, N. Y.

Green, E. C Brownsville, Tex.

Greening, Chas. E Monroe, Mich.

Grosvenor, C. E Berkeley, Cal.

Guy, T. W Sulphur Springs, Mo.

Hansen, N. E Brookings, S. D.

Harris, James A Panasoffkee, Fla.

Harrison, Orlando Berlin, Md.

Harroun, W. S Santa Fe, N. M.

Hart, W. S Hawks Park, Fla.

Hartevelt, A Rijswijk biden, Haag, Holland

Heikes, W. F Huntsville, Ala.

Helmer, J. W 39 Aldine Sq., Chicago, 111.

Herff, B. von 93 Nassau St., New York City

Hoag, C. L Lockport, N. Y.

Hodge, C. F Clark Univ., Worcester, Mass.

Holmes, E. S Grand Rapids, Mich.

Horticultural Library Capitol Bldg., Des Moines, la.

Hume, H. Harold Glen St. Mary, Fla.

Hunnewell, Walter 87 Milk St., Boston, Mass.

Hussman, Geo. C Dept. of Agr., Washington, D. C.

Ilgenfritz, Chas. A Monroe, Mich.
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Iowa State College Ames, la.

Care Prof. S. A. Beach.

Irish, H. C ^Missouri Botanical Garden, St. Louis, ]Mo.

Kansas Agricultural College Manhattan. Kan.

Care Dr. T. J. Headlee.

Kansas State Horticultural Society Topeka. Kan.

State Capitol.

Kendall, Edward Cambridge, ]\Iass.

Kendall, Geo. F Cambridge, Mass.

Kidder, N. T Milton, Mass.

Kirkpatrick. T. J Springfield, 0.

Lake, E. R U. S. Dept. Agr., Washington, D. C.

Lauman, G. N Ithaca, N. Y.

Lindley, J. Van Pomona, N. C.

Lovett, J. T Little Silver, N. J.

Lyman, Henry L Charlottesville, Va.

Lyons, James M 66 Hartford St., Roxbury, Mass.

Lysle, Addison Fillmore, Cal.

McAfee, H. B Parkville, I\Io.

McDowell, R. H Reno, Nev.

McLaughlin, Henry Bangor, Me.

Mann, William R Sharon, Mass.

Mar.shall, Geo. A , Arlington, Neb.

^Masters, James H Syracuse, Neb.

Meneray, F. W Crescent, la.

IMichigan Agricultural College Agricultural College, Mich.

Care Prof. W. J. Beal.

Miller, F. R Sugar Grove, Pa.

Miller, H. W Paw Paw, W. Va.

Minnesota University St. Anthony Park, Minn.

Minott, Dr. C. W 6 Beacon St., Boston. IMass.

Mississippi Agricultural College Agricultural College, Miss.

Care A. B. McKay.
Missouri Fruit Experiment Station Mountain Grove, Mo.

Care Paul Evans.

Missouri State Horticultural Society Columbia, Mo.

Care W. L. Howard
Missouri University Care J. C. Whitten, Columbia, Mo.

Monroe, C.J South Haven, Mich.

Montana Experiment Station Bozeman, Mont.

Care R. W. Fisher.

Morris, 0. M Pullman, Wash.

Munson, D. Falls Church, Va.



LIST OF LIFE MEMBERS

I\Iurray, R. D Key West, Fla.

Myers, Wm. S John St. & 71 Nassau, New York City

Neame, F. Ivo Maenade Faversham, Eng.

New ]\Iexico Agricultural & Mech. College. . .Mesilla Park, N. M.

Care Prof. Fabian Garcia.

New York State Experiment Station Geneva, N. Y.

Care Prof. U. P. Hedrick.

Noble, Samuel W Jenkintown, Pa.

Ohio Agricultural Experiment Station Wooster, O.

Care W. J. Green.

Ontario Agricultural College Guelph, Ont.

Care H. L. Hutt.

Pearson, John M Godfrey, 111.

Periam, Jonathan 426 Englewood Ave., Chicago, 111.

Phelps, Lyman Sanford, Fla.

Phillips, J. L Blaeksburg, Va.

Price, H. L '. Blaeksburg, Va.

Public Library Care H. W. Utley, Detroit, Mich.

Purington, E. F West Farmington, Me.

Quaintance, A. L Bur. of Entomology, Washington, D. C.

Eeam, J. A Corona, Cal.

Rhode Island Experiment Sta. Library Kingston, R. I.

Richardson, Chas. E Brookline, Mass.

Riehl, E. H Upper Alton, 111.

Robinson, Chas. A 800 Northrup Ave., Portland, Ore.

Roeding, Geo. C Fresno, Cal.

Rowe, Geo. E Grand Rapids, Mich.

Rumph, Samuel H Marshallville, Ga.

Russell, Gurdon W Hartford, Conn.

Rust, David Horticultural Hall, Philadelphia, Pa.

Sampson, F. G Boardman, Fla.

Schenck, A. A 1203 Farnam St., Omaha, Neb.

Selover, Edward C Auburn, N. Y.

Shaw, C. C Milford. N. H.

Shepard, C. U Summerville, S. C.

Smith, Erwin F 1457 Stou^hton St., Washington, D. C.

Smith, Geo. W Hartford, Conn.

Smith, W. . . . Geneva, N. Y.

Smith, Wm. Elliott Alton, 111.

Smith, Wing R Syracuse, N. Y.

Stark, Clarence M Louisiana, Mo.

Stark, Wm. Henry Louisiana, Mo.

Starr, Robert W Wolfville, N. S.
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State Board of Agriculture. Lincoln, Xeb.
Care S. C. Bassett.

State Library Care Arthur H. Chase, Concord, X. H.
Stewart, Henry L Middle Haddam, Conn.
Streator, Geo. J Rosedale, Seaside Ave., Santa Cruz, Cal.

Strong, Wm. C Waban, Mass.
Swineford, Howard Richmond, Va.
Swingle, W. T.. .Department of Agriculture, Washington, D. C.

Taber, G. L
. Glen St. Mary, Fla.

Taff, Edward P Providence, R. I.

Taylor, F. W Denver, Colo.

Taylor, Wm. A 55 Q St., X. E., Washington, D. C.

Temple, John T Davenport, la.

Temple, W. C Tampa, Fla.

Templin Co (For M. B. Templin) Calla, O.

Thomas, Geo. B West Chester, Pa.

Townsend, B. C Bay Ridge, X. Y.
Trelease, Wm Botanic Garden, St. Louis, :\ro.

Trowbridge, Geo. W Glendale, 0.

Underwood, J. M Lake City, ]\Iinn.

Van Deman, H. E 3630 13th St., X. W., Washington, D. C.

Van Gelder, Jacob Saugerties, X. Y.
Virginia Polytechnic Institute Library Blacksburg, Va.
Ward, C. W Queens, X. Y.

Warren, J. R., Marathon 23, Seymour Grove,

Camberwell Victoria, Australia.

Waterer, Hosea Philadelphia, Pa.

Watrous, C. L Des IMoines, la.

Watson, B. ^r Jamaica Plains, Mass.

Weber, Frank A Xursery Station, St. Louis, Mo.
Wellborn, Jesse M Conyers, Ga.

Wester, P. J.. . . Bur. of Agr., Manilla, P. I.

Whitehead, John B Xorfolk, Va.
Wickersham, Robert A 1 X. Paca St., Baltimore, JMd.

Wilder, Edward B .' Dorchester, Mass.

Wilder, H. J Bureau of Soils, Washington, D. C.

Williams, Henry T Colorado Springs, Colo.

Williams, J. L R. F. D. 4, Kansas City, Kan.
Wisconsin University IMadison, Wis.

Wyoming L"^niversity I aramie, Wyo.
Yeomans, Wm. H Columbia, Conn.



LIST OF BIENNIAL MEMBERS

TWENTY YEAR MEMBERS

Colorado Agricultural College Fort Collins, Col.

New York State Library Albany, N. Y.

Wild & Brothers, James B Sarcoxie, Mo.

(For Henry L. Wild).

THIRTY YEAR MEMBERS

Crerar Library, The John Chicago, 111.

Division of Horticulture Dept. of Agr., Raleigh, N. C.

Horticultural Department Univ. of 111., Urbana, 111.

Maine Experiment Station Orono, Me.

Maine University Library Orono, ]\Ie.

Maryland Agricultural Experiment Station, College Park, Md.

Massachusetts Agricultural College Librarj^ . . Amherst, Mass.

New Hampshire Experiment Station Durham, N. H.

North Carolina College of Agriculture West Raleigh, N. C.

Department of Horticulture.

Oregon Agricultural Experiment Station .... Corvallis, Ore.

Sapporo Agricultural College Sapporo, Hokkaido, Jap.

Texas Agricultural College College Station, Tex.

Vermont Experiment Station Burlington, Vt.

Washington Agricultural College Pullman, AVash,

BIENNIAL MEMBERS FOR 32d BIENNIUM, 1911-12

Aeklin, Geo. W 409 Grant St., Pittsburg, Pa.

Adams, F. H Dunedin, Fla.

Aldrich, H. A Neoga, 111.

Allis, Clark Medina, N. Y.

Anderson, J. R Dept. of Agr., Victoria, B. C.

Andrews, L. B 3772 Washington St., Kansas City, Mo.

Ansbacher & Co., A. B 253 Broadway, New York City.

Armstrong, Wm Queenston, Ont.

Ashbridge, W. T Box 337, Kelowna, B. C.
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NECROLOGY.
Your Committee on Necrology beg to report as follows

:

So far as we have been advised, we are called upon to record the

passing of the following members

:

LIFE MEMBERS

Prosper J. A. Berckmans, Augusta, Georgia.

John K. Eshleman, Downington, Pennsylvania.

Samuel B. Green, St. Anthony Park, Minn.

Dr. Carleton A. Uber, Glen Carlyn, Virginia.

Harvey S. Peart, Jordan Harbor, Ontario.

BIENNLVL members

Samuel C. Moon, Morrisville, Pennsylvania.

Welton M. Munson, Howell, Michigan.

]\IuRRAY Pettit, "Winoua, Ontario.

AVILLL4M Craig, Abbotsford, Quebec.

Dr. K. J. Carroll, Red Hook, N. Y.

Respectfully submitted,

E. R. Lake, Chairman.

BIOGRAPHICAL SKETCHES.

Prosper Julius A. Berckmans.

Prosper Julius A. Berckmans was born near Brussels. Belgium,

in the year 1829 ; he died Nov. 8, 1910, at the advanced age of 81 years.

In 1851 Dr. Louis Berckmans, the father of Prosper, brought his family

and his great collection of plants from Belgium and settled in Plainfield,

N. J. The son joined him in the work of establishing a large estate at this

point, but the climate proving too rigorous for them, they moved to the

Southland in 1857. Here at Fruitlands, near Augusta, Ga., they

established what has proved to be one of the most successful horticul-

tural plants in this country. It has long been the Southland horticul-

tural Mecca for all tree and plant lovers. The strong personality of Dr.

Berckmans made itself felt in all matters with which he came in contact.



BIOGRAPHICAL SKETCHES xxvii

His early educational training in the horticultural atmosphere of Bel-

gium and France was of great service to him in his various labors in

behalf of high ideals in American pomology. He became a life member
of the American Pomological Society in 1860, and served in various im-

portant capacities until 1887, when he was elected President. He occu-

pied this position for ten years. For over a third of a century he was

the leading spirit as well as president of the Georgia Horticultural

Society. Throughout his whole life, he was an ardent worker in pro-

moting the horticultural interest of the country as a whole, but especi-

ally did he do a great work for the South. That North Georgia to-day is

a delightful section of our country, abounding in horticultural products,

is very largely due to the earnest efforts of Dr. Berckmans to arouse the

people of that section to a full appreciation of its possibilities.

Always a cordial, warm-hearted man of unbounded enthusiasm, his

'

constant effort was to encourage in others a love for plants. He suc-

ceeded not only in transmitting his master impulse to his thi ee sons, who
will continue to maintain the prestige of Fruitlands, but he awakened

thousands of others to the beauties of the plant world, and even those

high in the councils of the "art that does mend nature" were constantly

inspired by his untiring efforts, broad, democratic spirit, great knowl-

edge of his chosen subject, sound judgment and optimism.

To the credit of Dr. Berckmans may be ascribed many of the fore-

most fruits now held in high esteem in the South. He was instrumental

in disseminating Citrus trifoliata, so important in the orange culture of

the South, the Peen-to-Peach, the sand pear tribe and its hybrids, the

kumquat, the Japanese persimmons, and numerous other most valuable

orchard varieties. He was the South 's foremost authority on ever-

greens, and his home at Fruitlands was a veritable paradise to the

student of conifers.

For several years Dr. Berckmans was the editor of the Farmer and

Gardener, published at Augusta. He was the author of numerous

papers upon landscape gardening, pomology, forestry, and floriculture.

He was one of the few great American pomologists of the last centurj^

whose days of labor reached over into the dawn of the new century.

These feW words, as a matter of simple record, may well be closed

with a few quotations from his life long co-workers

:

"]\Ir. Berckmans and his fri( nds Downing, Thomas. Wilder, Hovey,

Barry, Elliott, and Warder rendered a great service to the whole coun-

try in the careful testing of fruits and in the publication of the Ameri-

can Pomological Society's Catalog."

W. C. Barry.
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"Mr. Berckinans has been spared for many years of usefulness

which were crowned with success to the end. We cherish his memory,

we honor and are stimulated by his example. Generous and magnetic

soul, we were glad for your companionship in earthly labors. May we
have renewed acquaintance in the life eternal!"

Wm. C. Strong.

'

' The passing of Prosper J. A. Berckmans removes one of the fore-

most figures from American horticulture. For more than fifty years he

has been before the public as a nurseryman and fruit grower. For more

than a half century his name has been a household word to orchardists

in the South. He was a pioneer in orchard work there, and he backed

his statements by sound judgment and good, hard, honest work."

G. B. Brackett.

"Not only was he a distinguished citizen of Augusta, but an hon-

ored and esteemed spirit of the world—a man whose name and works

have received the highest recognition and distinction."

—

Augusta

Chronicle.

Samuel B. Green.

Samuel B. Green was born in Chelsea, Mass., Sept. 15, 1859, and

died at Itasca Park, Minn., July 11, 1910. He graduated from the

Massachusetts Agricultural College with the class of 79 and immedi-

ately after became superintendent of Vine Hill Farm, West Hartford,

Conn. A year's work in general agriculture convinced him that horti-

culture held more inducements to his taste, and early in 1880 he turned

his attention to gardening. Once engaged in the work, he determined

to fully master the subject, and after one season's work on a truck farm

near Boston, returned to College for a short post-graduate course. Upon
the completion of this work, he entered the service of Jas. H. Gregory,

the well known seedsman, and from that time until 1886 he changed his

field of activity several times for the purpose of obtaining a working

knowledge of the various phases of the subject. In this latter year he

became assistant to Prof. S. T. Maynard in the horticultural work of

his Alma Mater. After nearly two years' service here, he was called to

the chair of horticulture and applied botany in the School of Agriculture

of the University of INIinnesota. Later, upon the reorganization of

the agricultural course in the University, he was made Professor of

Horticulture and Forestry. Professor Green was an indefatigable work-

er, as is attested by the fact that at different times he served as Presi-

dent and Secretary of the State Horticultural Society, executive mem-
ber of the State Forestry Association and State Forest Reserve Board,

and was a strong factor in numerous other organizations.
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Possessed of a versatile mind, he was a popular writer upon many-

phases of horticultural and forestry work, his most pretentious produc-

tions being "Popular Fruit Growing," "Vegetable Gardening," and

"Principles of American Forestry," all of which have passed through

many editions.

The strong personality, unvarying integrity, and persistent activity

of Professor Green kept him constantly in the forefront of public duty.

He no sooner had one project well organized than he entered upon an-

other, in each case throwing into it the whole energy of his vigorous will.

His outlook was comprehensive upon all matters pertaining to the agri-

cultural world, and the great State of Minnesota was indeed fortunate in

procuring the services of such a man at the formative period in its work

in behalf of an aggressive and enlightened policy' of agricultural edu-

cation.

This short sketch of the life and work of this departed member may
be fittingly closed with an excerpt from the remarks of President

Northrop of the University of Minnesota delivered at the funeral:

"It is a noble record of work that he has left behind him; but, I like to

think of him as he was. A true man, clean in his life, of heroic attitude

against evil, he would have been a crusader had he lived in the time of

the Crusades. We honor him for the grand work he has done. We
honor him for being the grand man that he was. He did what he could

to the very last to make the world better and happier."

Harvey S. Peart.

Harvey S. Peart, a graduate of the Ontario Agricultural College

with the class of 1903, and Director of the Horticultural Experiment

Station, Jordan Harbor, Ontario, died July 18, 1910, at the age of

twenty-nine years. Mr. Peart was an aggressive, energetic worker and
full of enthusiasm for his chosen labor. Born of a family of horticul-

turists, he early became engrossed in experimental work, and carried to

his tasks at Jordan Harbor a keen appreciation of the needs and oppor-

tunities of the position. His plans for work at this station involved con-

siderable comprehensive work, results from which may not be expected

for years, and it is a distinct loss to the horticultural interests of Canada
that this bright young man should be called from life's work just as he

had entered upon it w^th such fair prospects for a service of great

promise to himself and general horticulture.

Samuel C. Moon.

Samuel C. Moon, the well known nurseryman, died at his home near

Morrisville, Pa., Jany. 21, 191], in his fifty-seventh year. Mr. Moon, a

broad-minded Quaker, was a man of exceptional character, even for that
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most excellent creed. Not only did his activities cover the nursery busi-

ness, but he was a citizen as well in the broadest sense of the word. Al-

ways actively interested in civic matters, particularly those that per-

tained to the development of out-door life, home embellishment, and the

conservation of our natural resources, he was constantly engaged in

some work for the uplift of the greater public—the common people. He
was a genial, whole-souled, warm-hearted man of refined taste. Fre-

quently called upon to assist in public work, he was always ready to

help in any way possible, from delivering an address to turning his

splendid nursery grounds, with their wealth of beautiful plant speci-

mens, into a picnic park for the pleasure of a social, fraternal, or other

organization. Mr. Moon's particular plant friends were the conifers,

of which he had an extensive collection, and his many friends will ever

remember with pleasure the interesting, enthusiastic and scholarly dis-

courses upon his favorite plant theme.

The nursery and horticultural interests of our country have lost a

tireless, enthusiastic worker, whose high ideals will ever be an inspira-

tion to those who had the pleasure of his association.

AA^ELTON AI. AIUNSON.

Professor Alunson was a native of Alichigan and graduated from her

Agricultural College in 1888. In 1892 he received the master's degree

from the same institution, and the degree of Doctor of Philosophy in

1901 from Cornell.

Following his graduation, he took up work in horticulture, becom-

ing assistant in this subject in Cornell in 1889. In 1891, he left this

position to assume charge of the newly established department of Horti-

culture in the University of Alaine. His health becoming somewhat pre-

carious, he sought a more congenial environment and in 1907, accepted

the chair of horticulture in the University of AVest Virginia. Failing

health handicapped him in his duties, and in June, 1910, he formally re-

signed this position, and later on Sept. 9th, passed away at the family

home, Howell, Alichigan, at the age of forty-four years.

Professor Munson was one of the organizers of instruction and ex-

perimentation in our national horticultural work. He was the author of

a number of bulletins of the Maine and AVest Virginia Stations, chiefly

upon orcharding and allied topics. A man of accomplishment, with

broad, liberal views, an innate kindness of spirit and of tireless energy,

we shall long miss his wise and effective councils in this field of endeavor.

Murray Pettit.

Mr. Murray Pettit of AVinona, Ontario, was born in the year 1843

on the old Pettit homestead near AVinona, which was crown grant to his
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grandfather, John Pettit. Reared upon the farm among a people of

horticultural tastes, he early turned his attention to the cultivation of

fruits. The grape was his lodestar, and he became an extensive grower

and experimenter with this fruit. He was one of the first to plant the

Niagara grape in a commercial way. His venture with this fruit was

a marked success and was the means of inducing others to enter upon

fruit growing in the province of Ontario.

In 1885 he was elected a Director of the Ontario Fruit Growers'

Association, which position he occupied for several years with credit to

himself and notable service to his province. The results of his work on

behalf of a number of other organizations of similar character will long

be exhibited by his associates as an ideal tow^ard which future directors

of. these bodies may set their course.

As a citizen, he was ever ready to aid in public enterprises looking

to the upbuilding of his province. He was a conspicuous figure in the

work of the local fruit growers' associations; an ardent experimenter

with his chosen fruit ; a kindly, generous neighbor, citizen, friend, and
co-worker in all matters that pertained to a more highly developed horti-

culture and a better community.

He passed this life's outport on March 3, 1910, and "the name of

Murray Pettit will be an honored one in the history of Canadian horti-

culture.

"

William Craig.

Born at Lakefield, Province of Quebec, Canada. 1861 ; died at his

home, Gibbland Farm, Abbotsford, Que., Can., April 6, 1911. Mr. Craig

succeeded his father in the ownership of the fruit farm formerly estab-

lished by the late distinguished Canadian pomologist, Charles Gibb.

His life work was associated with fruit growing. He was a member of

one of the earliest classes in the Ontario Agricultural College, after a

preparation in Montreal schools.

He resided at Auburn, Me., for six years prior to 1910, where, as

proprietor of Sunnybeach Farm, he labored vigorously for the promo-

tion of horticulture in that state. For two years he was president of the

Maine State Pomological Society. Generous of spirit and impulse, un-

selfish and active, he worked continually for progress in pomology. He
is succeeded on Gibbland Farm by his son, Geoffrey H. Craig.





PROCEEDINGS OF THE

American Pomological Society

AT THE THIRTY-SECOND BIENNIAL SESSION

Tampa, Florida

February 9, 10 and 11, 1911

THURSDAY EVENING SESSION.

Tabernacle, Feb. 9,

The Thirty-second Biennial Session of the American Pomological

Society was called to order by President Goodman in the Tabernacle,

Tampa, Florida, at 8 :15 P. M.

OPENING REMARKS.

Among some very uncomplimentary things, the Toronto Globe thus

expresses itself truly about our land and country :

'
' The richest coun-

try in the world. The Mississippi and Missouri Valley the greatest

f^torehouse on the globe : cotton, wheat, sugar, corn, coal, live stock,

everything. The most enterprising people of all history. Marvelous

industrial development. A wealth of capital," beyond knowledge.

This Society as it goes about over the land has had occasion to

verify the truth of these statements, and they were never more forcibly

brought to mind than at this time in this beautiful South land. Sixty-

four years, this Society has stood for the upbuilding of pomology in

America. It has met in the far East, and its influence has been felt all

over New England. In the far West it placed its knowledge, and the

growth has been like a fairy tale. In the North a touch has been given,

and fruits are growing where only the wild crab and thorn apple were

known. In the South over and again have its meetings been held, and

its fairy touch has opened the treasuries of the earth, while thousands

are being influenced by its enthusiastic work. In the central West, the

greatest valley in the world, has its instruction been followed. And
i.iow again in this "land of flowers" do we meet with eyes open in won-
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del- at what pomology has done in this beautiful land, and at this time

and in this paradise place we are happy again to meet our old friends in

conference, in discussion, in experience, and in mutual co-operation for

the cause of pomology. It is right and appropriate for all fruit growers

to ask God's blessing on our work; therefore we will begin right and
will have our opening prayer by Rev. C. W. Duke. Let us stand.

PHAYER BY REVEREND MR. DUKE.

Almighty God, our Heavenly Father, the one in whom we live and

move and have our being, we would not attempt anything of value to

ourselves, or our fellow men without invoking thy benediction and thy

blessing upon it. So we pray thy blessing tonight upon the exercises of

this hour, and all gatherings of this Society that shall be held in our

city. "We thank thee for the era of prosperity that has blessed our fair

land. We thank thee for the contributions which science is making to

the development of our material resources. We thank thee for the

diffusion of intelligent research, for earnest men and women who are

willing to contribute their time, their talents, and their energies to the

development of our material resources. We feel that these things are in

keeping with thy will, that thy truth is revealed in nature; and it is

pleasing to thee that we shall make progress in material things. And
so. Father, we pray that Thou wilt bless the work of this Society, give

them clear, accurate insight into the best means to bring the best ends,

and grant that their deliberations in our city may accrue to the general

good of our common country ; and may they leave a special blessing

upon our state and upon this city. We pray for a consecration of life to

thy service, that we may desire to know thy mind, and to bless Thee;

a]id to that end may a Father's blessing abide upon these deliberations,

as we ask it humbly for Jesus' sake. Amen.

President Goodman : It oftentimes seems as though we had no occa-

sion for a formal welcome. AVe have received nothing but welcome

since we reached Tampa. And yet we would be glad to hear from the

jNIayor of this city. I have pleasure in introducing ]\Iayor ]\IcKay, who
Avill speak a few words to you.

ADDRESS OF WELCOME BY MAYOR McKAY.

Mr. President and Members of the American Pomologieal Society

:

In the name of the city of Tampa, I extend to you a hearty wel-

come. We are truly glad to have you as our guests. We properly

appreciate the honor conferred upon us by your distinguished body in
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the selection of this as its convention city, and we anticipate material

advantages from your visit. It is particularly the character of men who

torm the membership of this organization to whom Florida should ap-

peal strongly^—we have much to show you here which should please and

interest j^ou. As an agricultural state, Florida does not as yet take very

high rank, comparatively, though we are steadily forging to the front,

and will eventually take and hold a position near the head of the list.

But in fruit and vegetable culture—in diversity, quality and quantity

—we acloiowledge no rivals.

We have planned entertainment for you which we hope will gratify

you, and which at the same time will give you an intelligent idea of this

country, its products and resources. We hope that many of you will be

so favorably impressed that you will decide to remain with us per-,

manently. We court your good opinion and shall put forth our best

efforts to obtain it.

In Tampa, the metropolis of the gulf coast, you will readily recog-

nize a progressive prosperous city, a city with a splendid future and

unique in many respects. Our principal industry is the manufacture of

clear Havana cigars, in which we lead the world, though this is by no

means our only important interest. The city is the center of the citrus

fruit industry of the state, the headquarters of the Florida Citrus Ex-

change being located here, as well as the center of the vegetable business.

Naval stores, lumber, and phosphate are also important interests, but

above all we would direct your attention to our great port. By reason of

our advantageous location and the splendid facilities Avhich we are pro-

viding, this is destined to become the most important port on the gulf

coast. If you will study the map, you must inevitably reach the conclu-

sion that the bulk of the travel and traffic to and from the isthmian canal

must pass through this port, as well as much of the business which the

United States is building up with the rich countries to the south of us.

Of our balmy climate I need not speak—^you can judge for your-

selves. No pen or tongue can do it full justice. The warm, genial sun-

shine which greets you here in midwinter, when most of the remainder

of our great country is wrapped in a mantle of snow, is typical of the

hospitality of our people.

Again I assure you that we are pleased to have you as our guests,

and that we shall do everything in our power to render your stay among

us pleasant and profitable.

President Goodman : I have always been told that a fruit grower

is prone to give away every secret and every particle of information or

experience he had gained during the past year. If you want to know

about growing fruit, all you have to do is to ask a horticulturist, and he

will tell you all he knows. Horticulturists have that same feeling
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wherever they go, so horticulturists are always glad to welcome other

horticulturists. The State Horticultural Society of Florida is among

those that are welcoming us here tonight. I have the pleasure of intro-

ducing Mr. Taber of the Florida Horticultural Society.

ADDRESS OF WELCOME BY G. L. TABER.

Mr. President, Members of the American Pomological Society. Dele-

gates from other invited societies. Ladies and Gentlemen

:

No man with a proper regard for the amenities of life but would

feel honored, as I do, on being selected to welcome you. This on account

of the recognized high standing, both of the guests I am delegated to

welcome, and of the Society which I represent in the welcoming. I am
sorry, however, for the mistake by which my name appears in the pro-

gram as president of the Florida State Horticultural Society. If it had

been ea:-president, it would have been correct, as I have had the honor

of being its president for many years in the past. Mr. H. H. Hume is

OLir worthy president, and if he had been delegated to welcome you in-

stead of myself, you would probably have heard a more able welcome.

You could not, however, have received a more heartfelt one. I presume

the pleasurable duty was assigned me on account of my long continued

connection with our Society. I am one of the few now living who were

active in its formation.

Our Florida State Horticultural Society was organized twenty-

three 3'ears ago with eighteen charter members. Dudley W. Adams, a

man of sterling worth, originally from Iowa, was our first president.

He it was who extended you the invitation at your Boston meeting, in

1887, which resulted in your first visit to our State. He it was also who

welcomed you then for our Society. I was made secretary of our infant

Society, and one of the first and most pleasurable official duties I ever

performed was to assist in the preparations for the entertainment of

your American Pomological Society at that convention, which was held

at Ocala, Florida, in 1889.

The Honorable Prosper J. Berckmans, then president of your

Society, and Dudley W. Adams, then president of our Society, together

with many other valued officers and efficient workers from each of them,

have since passed on. To enumerate them all would be a sad task. We
revere their memories and best honor them by trying to emulate their

good works.

No one who has kept in touch with pomological advancement can

fail to recognize the wonderful accomplishments of your American

Pomological Society since its organization sixty-four years ago. In

place of the then illy recognized adaptability of different fruits to dif-
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ferent sections of our country, we now have, through your efforts, all

sections mapped out and charted in a way so plain that hq who runs may
read. In your catalogue, you have divided the country into eighteen

general fruit growing sections, and the adaptability of different species

and varieties of fruits to these different sections is clearly shown. Con-

densed in this comprehensive catalogue, is a compendium of results ob-

tained by the most practical, most scientific, and most careful workers

in pomology from Nova Scotia to California, and from Canada to

Florida ; and I wish to sa}^ Mr. President, that anj^ man or woman in-

terested in horticulture who has not become affiliated with your Society

could not do himself or herself a greater benefit than to do so.

In the twenty-two years that have elapsed since you were here be-

fore, our Society has grown apace, and I very much doubt if there is

another State Horticultural Society in America which has members in

such an extensive scope of country as does ours.

In addition to the large membership we have in Florida itself, there

are eighteen other states and seven countries across seas in each of which

we have one or more members. This scope of country extends from

Denmark, 5500 miles to our northeast, to New Zealand, 7000 miles to our

southwest. Not only this, but many of our officers and members, who
are now residents of Florida, came here from other states and countries.

Our president, H. Harold Hume, who extended you the formal invita-

tion at St. Catharines, Ontario, Canada, last year, is himself a native of

Ontario, Canada. Our secretary, E. 0. Painter, who took a 2000 mile

spin in his auto from Florida to Canada, also to invite you, is a native

of New York. Our treasurer, W. S. Hart, formerly from Vermont, and
myself, a member of our executive committee, formerly from Maine,

joined in the invitation. The other ten out of the fourteen officers and

members of this Society who were present at the St. Catharines meeting

represented an equally wide range of territory. Your secretary said it

looked to him like a "packed" convention. So it was, in the sense that

all the members of this Society present at the St. Catharines meeting

were packed with enthusiasm for Florida, both as a state to visit, and
as a state to live in. They were men and women, natives of other states

and other countries, who, in taking up their permanent abode here, did

so not because they loved their native states or countries less, but

Florida more. Not only did we wish you to repeat your first visit for

the good we knew we should derive from your councils and delibera-

tions, but we hoped that you, also, would be pleased with our land, our

fruits, our climate, and the wonderful progress you would see since you
were here before.

In welcoming your American Pomological Society, we wish also to

extend our hearty welcome to our co-laborers in southern climes who
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have been invited by ns to meet you here. These include the State Hor-

ticultural Societies of Texas, Louisiana, Mississippi, Alabama, Georgia^

North Carolina, South Carolina, Virginia, Kentucky, and Tennessee, as

also the Horticultural Societies of Cuba and Porto Rico.

If you will hark back a few years to your geography days, you will

remember the oft-quoted similitude of Florida to an inverted boot.

Perhaps, however, some of you may not remember its size. From ex-

tremity of heel to tip of toe, its foot extends westward from the Atlantic

nearly 400 miles, forming the southern boundary of the whole of

Georgia and the most of Alabama. Again, from heel to boot strap,

North and South, the leg is something over 400 miles long. The strap

of this immense boot, the line of keys at its southern extremity, has,

until recent years, been rather loosely connected to the boot proper

;

but now through the use of millions of pounds of concrete and other mil-

lions of pounds of steel rails, the hundred mile strap has been firmly

cemented and sewed on to the boot proper, and one of the most unique

and wonderful engineering feats of modern times is nearing completion

at Key West. Another vast engineering project which has been com-

menced since you were here before, and on such a comprehensive scale

that it will take many years to complete, is the drainage of the ever-

glades. This section of our boot contains approximately as many"

square miles as the State of Connecticut. This vast area of rich land,

which used to be considered worthless on account of too much water, is

now being cut up into any sized slices wanted, from full-section-size

cabbage patches in the suburbs, down to corner lots in the town sites.

Taking our boot as a whole, we could, if the New England States

were in a sufficiently plastic condition, fit into it the States of Rhode
Island, Connecticut, ^lassachusetts, A^ermont, New Hampshire, and then

have room for three quarters of the largest one of them all, the State of

Maine. If one were to start at the toe of our boot, at Perdido Point on

our northwestern Gulf extremity, and sail around our state to our
Northeastern Atlantic extremity, he would, by the time he had reached

Fernandina, on the heel of the boot, have traveled approximately 1100

miles, this without following indentatio2is made by bays at all closely,

Avhich would add many miles more; this, also, without going outside of

the Keys, but going through one of the several loops in the boot strap.

To get a comparison on the length of this water line, let us now start

from our finishing point, Fernandina, and sail up the coast. By the

time we have covered an equal distance we will have sailed over the At-

lantic frontage of ten States and part of the eleventh, before our mileage

runs out off Cape Cod, Massachusetts.

I shall not attempt to enumerate all the fruits and. nuts that can

be and are grown within the confines of our 58,000 square miles. To do



THIRTY-SECOND BIENNIAL SESSION 7

SO would be to repeat, and supplement somewhat, the information given

in your own "-omprehensive catalogue. Of the citrus family you list

sixty-two varieties for our section, including oranges, pomelos, man-
darins, limes, lemons, kumquats, and citrons; and opposite them are

seventy-three stars for adaptability to region number six, the one in

Avhicli you now are. Opposite these same varieties are placed an aggre-

gate of fortj^-six stars for adapatability to other combined citrus grow-

ing regions of the United States.

You are now in the state where, according to your own rating,

more varieties of the citrus family have proven adapted than in any

other section of the United States, or all of them combined.

We trust that none of you, after having tested each one of the sixty-

two varieties, will be appalled if requested to partake of still others

—

not down on the list.

Mr. President, regardless of whatever outward symbols or mani-

festations with which your Society may have been honored during the

sixty-four years of its existence, or regardless of whatever you may re-

ceive in this direction in the future, you have never had, and never can

have, a welcome that comes truer from the heart than the one our

Florida State Horticultural Society now tenders you. I have already

told you of our cosmopolitan membership ; of some of the many states

and countries from which we came—and are coming—to Florida. Go
where you will, you will be touching elbows with your next door neigh-

bors. Go where you will, those neighbors will try to make you feel at

home—which we take to be the greatest hospitality a host may render

his guests. We hope you will be well housed, your physical comforts

well cared for, and your conventions well attended ; but, in addition to

this, we want you to enjoy to the fullest extent possible our glorious

out-of-doors. Look over our goodly land, well watered with the distilled

dews from Heaven
;
partake of our luscious fruits, inherent to a southern

clime ; inhale our balmy air, and forget, for a few days, the icy rigor of

your more northern homes. While you are here, everything is yours.

We do not like to speak of your leaving, but if, when your convention is

over, depart you must, we hope you w^ill take back with j^ou kindly re-

membrances of our fruits and our climate ; and of our land we pray that

you take what you can carry away in your shoes. It is an omen for

good; a sign that you will return to us again.

President Goodman : The welcome to the hospitality of the land

of Florida we expected ; the invitation to eat all tlie fruits we can get

we expected; but the welcome that we are most gratified to receive has

been the welcome from the people themselves. The progress of States

is not made because of peculiar advantages that a region may have;

rather it is made by men and women, and that is what will make the
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State of Florida ; and it is from such men and from such women we are

glad to receive this hearty welcome.

In acknowledgement of this welcome I am glad to know that we

will have the first response from the United States pomologist, Colonel

Brackett

:

IN RESPONSE.

Colonel Brackett (Washington, D. C.) : I must say that I feel

inadequate to express my appreciation of the words of welcome that

have been expressed to you this evening. Still, Mr. Taber and members

of the Florida Horticultural Society, I wish to extend to you on behalf

of the American Pomological Society our sincere thanks for the won-

derful expressions of hospitality and your kindly invitation to meet with

you here on this occasion. It was twenty years ago that we met at Ocala

on the invitation, I think, of the State Horticultural Society, when

President Berekmans was with us, who has recently passed away ; and

on that occasion I remember how much more flourishing your state was

in respect to northern orange groves than it is today. Your orange

groves were then intact; your orange trees were blossoming and bloom-

ing and bearing fruit most wonderfully. Since that time a freeze came

and you suffered severe loss.

But going back again, the last time that this Society met, we met

on Canadian soil. We are now here in Florida, the land of flowers,

where you are growing your pineapples, your avocadoes, and your man-

goes, and you are reaping the rewards of the product of this soil as you

never have before. You have made up for the losses that were sus-

tained, and are flourishing as never before. You have learned lessons

from that disaster. These disasters are sometimes blessings. They

often come unawares, but you will find that you are now better pre-

pared to plant and care for your trees than before.

I am requested by the Secretary to speak for the Middle Northwest.

I will say but a few words in regard to that. It was in 1841 when I was

fourteen years of age that Iowa became my adopted state. It was when

the buffalo and Indians were roaming over the western part. At that

time fruit culture had hardly commenced. I want to say one word in

reference to the agricultural resources of that state. There is no state

in the Union that has so little of waste land as the State of Iowa,—only

fifteen per cent^—eighty-five per cent is tillable land. Illinois comes

next, Indiana, and then Nebraska, Kansas, and IMissouri. All of these

states are in that rich Mississippi Valley, and I doubt whether there is

another place on the face of the earth where there is the same area that

has so little waste land as in that section of the country.

But this country has had its disasters also. It is best to give you a
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fair representation. It is not many years ago that the fruit industry of

that section took its rise, and at one time it was one of the centers of

fruit growing in this land, where the apple industry has become so pros-

perous and has supplied the markets of the West and largely of the

East a]so. But since then troubles have come. For the last six years, I

think, there has not been a full crop of fruit grown in that section. You
may cross the State of Illinois, and you can see forests of apple trees,

but hardly a bushel of apples has been grown on them in the last six

years. In fact they have begun to cut down their trees.

Now we come to another question. The entomologists and the

pathologists have learned how to control the insect depredations, and

we are now coming to learn how to combat the greatest enemy—frost.

Frost has done immense damage. Probably one-half of the failures of

our apple crop in the Middle West has been due to the results of late

spring frosts. We can now remove that to a large extent; we can by

artificial means raise the temperature some twelve to fifteen degrees,

and thus save our crops of apples. There is one case in the western

state of Iowa of a man who saved his crop of fruit by artificial means, and

the cost was about seven cents per bushel—that included all of his out-

put. The temperature outside of the orchard went down to 22°. In-

side of the orchard, he maintained it to 32°. It was by this means he

fought the frost off for several days. In addition to the cold air, there

was a freeze and a snowstorm which threatened him very much ; but he

maintained the temperature, which saved his crop of fruit. Last fall at

Council Bluffs he bore off many of the highest prizes.

I wish to say in addition to what I have already said that on behalf

of our Society we wish to extend to you, the Florida Horticultural So-

ciety and the citizens of Tampa, our most sincere and hearty thanks for

the hospitality you have extended to us. I trust we may be all mutually

I)enefited by the meeting here at this time, and that we may benefit each

other in more ways than one.

President Goodman: I think Colonel Brackett didn't really intend

that we should know how old he is, but if you and I are in as good cou-

•dition as he is when we are eighty-four years old

—

Colonel Brackett: You're giving away secrets.

President Goodman : When a man stands up and says that in '41

he was fourteen years old, I can figure the answer. We are glad to have

had this response on behalf of the ]\Iiddle West. We shall now hear

from New York and New England and I will call upon Mr. B. J. Case,

Y)resident of the State Fruit Growers' Association of New York.

Mr. Case (New York) : It is rather a surprise to be called on this

evening to speak to you. On account of my health not being what it
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should be for a year or two, I have been trying your Florida climate,,

and I have been away back in the woods since the first of December. I

want to say to you that I 'm awfully glad to be here. It is the first time,

I regret to say, that I have ever attended any of the meetings of the

American Pomological Society. ,

Some of you who know me are aware that my home is on the south

shore of Lake Ontario, thirty miles out of Rochester. If you want to

grow fruit and not be troubled with freezes, come along the south shore

of Lake Ontario. It is the freest from tree killing freezes of any place

in the United States, and I defy any one to deny it.

As a fruit grower from the North, and Professor Craig will bear

me out when I say that I have gone into the subject of growing fruits

native to our climate pretty thoroughly, every feature of it, from the

planting of the trees, fighting the insects and fungous diseases, until we

place our apples and peaches in the hands of the consumer—I have been

watching Florida for two months, and think I can see what I consider

the weakest point of your Florida citrus growing is today ; and that is,

you have not yet learned to take care of your waste. In our country,

everything is saved. All the cider apples, and even the skins and cores

are saved and evaporated. I think it is up to the people of Florida to

do something with the thousands upon thousands of tons of oranges and

grape fruit that are going to waste 'here all the while. The pr(^fit of

any business lies largely in the saving of its by-products. That is (me

thing I notice.

Now, I have been looking at the insects you are troubled with. I

don't know what you are going to do with the white fly ; and still I was

wonderfully pleased today, as I came in on the train, that I should

happen to get accjuainted with your state entomologist. He had a

bundle of orange boughs in his hand that he had cut off, that were all

covered with the young white fly ; and he showed me where fungi of

two different kinds had worked on the young of the white fly, and it

seemed to me that possibly these different fungi would wipe it out.

Then, j^ou have your rust mite. They are trying to tell me that a

rusty orange is sweeter than a bright one. I don 't know but it is true,

but I want to tell you that ninety per cent of the people over this coun-

try buy with their eyes. The people of the North haven't yet learned

tliat that rusty orange is sweeter than a bright one. It strikes me that

the people in Florida are up against practically the same thing we are

np against in Western New York. In the marketing of your oranges,

j^ou have got California to compete with. They are thoroughly organ-

ized, and they certainly are putting beautiful looking oranges all over

the country—not equal to yours in flavor, but they look fine. The same

with US; our main competition for table and stand apples is coming
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from the far West—not as good in flavor, but they look better ; and we
are trying to teach our people up there that we can grow apples that

will discount the western apple in flavor and be almost as handsome in

appearance.

I was very much pleased with what the chairman said about these

horticulturists telling everything they knew. I have a sister in

Rochester who has brought up eight boys. Seven of them are now in

the lumber business, and one is a cashier in a bank. I don't think my
sister had ever fully realized what I had done with that old farm that

my grandfather settled on in the spring of 1828. She said to me,

"Byron, Fred says (Fred's the banker) that he thinks you are making

a great mistake. Fred says that the men who have made a success of

any business and spent a lifetime at it don't tell anybody how they did

it." I said, "There is more to life than the money you pile up. I pro-

pose to live so that when I come to drop out, the people who knew me
can say that the section I lived in was the better for my having lived in

it." But taking the commercial end of it, I said, "You are all wrong.

You don't hear anything but the lumber business from morning to

night. In the lumber business you sell the lumber for a house, and

when the house is completed, you sell no more lumber for that house.

While good business will beget business, you are done with that house.

The fruit business is entirely different. I don't care how many apples,

they grow through Western New York, if they will only grow them

right and pack them right. The more the merrier. Every barrel of

strictly No. 1 apples will make a market for ten barrels more, but every

barrel of poor apples, that is, what we call stuffed, will hurt the mar-

ket." At first, she couldn't see it that way, but finally she agreed that

I was right. Gentlemen, I thank you.

President Goodman: The best apple that grows in the United

States is a russet apple; the sweetest orange that grows in the United

States is a russet orange. People will find it out after a while. We'll

now have a response from where they grow good apples also, up in

Canada. Mr. Whyte, (President Ontario Horticultural Society.)

Mr. Whyte (Ontario) : If the warmth of the welcome from the

people of Florida has any resemblance to the climate, we are perfectly

satisfied. Coming from the land of ice and snow, I must confess it is

something of a shock to come down here and meet this high tempera-

ture. Last week in Ottawa, the street cars couldn't run till six o'clock

in the evening on account of the snow. It was a record ! Coming down,

I had a little more snow in the state of New York. I lost seven hours

coming through the Adirondacks in New York. However, I got here^

and I am very glad.

If I wanted to show that we could grow fruit in Canada, and in
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Ontario, I could also call upon our chairman to prove we can grow

peaches ; and we can grow apples as he saw them in Ontario a year ago.

I wouldn't allow that we take second place even to the state of New
York. If you want the very best apples grown in this world, 3'ou have

got to come to the Province of Ontario. That is the ^Iclntosh Red

apple. "We think it is the finest apple, and if it wasn 't heresy to say it

here, I would whisper that I'd rather have a Mcintosh Red apple than

the best orange that ever grew. We can grow these apples in very large

quantities in the Province of Ontario, which is possibly second to New
York as an apple-producing country. One county in the Province of

Ontario produces seven million barrels of apples. There is no trouble

whatever in marketing them. We send all our surplus to Great Britain.

Not only can we grow IMcIntosh Red, but the Northern Spy occupies a

very high place. I am speaking for all that large country. You can't

grow peaches at Ottawa, or even apples up in the Northwest. At the

mouth of the Niagara River we can pull ripe figs, and they can ripen

Black Concord grapes there. Between Lake Ontario and Lake Huron

is a remarkably fine fruit country. They grow peaches and pears to

perfection. But in the northwestern corner of the Province of Quebec,

you can't grow oranges, pears, or peaches. On our experiment farm,

in a favorable season, we ripen one hundred varieties of figs. We can

grow the finest small fruits that can be produced anywhere, raspber-

ries, and gooseberries. We are not short of fruit. What we can grow

we try to grow well, and we sell what we don't require for our own use.

I don't think I ever tasted better oranges than since I came down

to Florida. I hope to be able to take advantage of your generosity and

take the trip on Saturday. I hope before I go back that I will see a

great deal more of the country. I have made up my mind already, al-

though I have spent only one day here, that it is not the last time I

shall come down here.

President Goodman : Some of you may know the jMelntosh Red

when I tell you it is an improvement on the Snow apple.

LETTERS OF REGRET.

The Secretary :—I have several communications you will like to

hear. There are at each of these recurrir^^ meetings faces dropping out,

faces whom we would like to see ; and I have a word of greeting, a mes-

sage or two, from some of these dear old friends. The first is from

Charles G. Patten of Charles City, Iowa. He says

:

Sir : Today I send you my paper by mail. Previous to two days

ago, I was under the doctor's care for four or five days, am now coming

along all right, but have not been in good health for two weeks or more.
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I very greatly regret my inability to be one of this gathering of

pomologists, to enjoy its associations, and to learn more of the activities

in fruit culture in our southern latitudes.

Trusting that you will have an enjoyable occasion, as well as a

profitable one, I am
Very truly yours,

Charles G. Patten.

Parker Earle of Roswell, New Mexico, almost one of the charter

members, sends a line from California, where he is in a state almost of

invalidism, at any rate, resting after a hard year 's work ; and he says

:

My dear Mr. Craig :—Your kind favor of Nov. 25, forwarded from

Roswell, New Mexico, has just reached me here. I have been here a

month, with Mrs. Earle, getting a rest which we both needed, and shall

remain until March 1st. I wish I could be with you in Jacksonville

—

inostly for the pleasure it would bring to meet many old friends—but

it is entirely impracticable to consider it. I am having a lazy, loafing

winter for the first time in several years, without worry or ambition,

•f.nd with no spirit for writing papers on any subject.

With greetings to all old friends, I am,

Parker Earle.

From Michigan, we have a line from our old friend, Charles W.
Garfield, one of the staunch pioneers in the work of this Society, and a

man who greatly regrets his inability to be with us. He says

:

My dear Craig:—Now, my dear fellow, was it quite gracious of

you to indicate in your letter that I was remiss in my duty because you

had received no suggestions for the Florida program ? Perhaps you are

right, and my loyalty to the old Society ought to have forced me to

make suggestions before I was asked. But my conceptions of the Sec-

I'etary 's functions lead me to expect a little prodding before I disgorge..

You see I did not know for sure that you were going to Tampa, nor did

I know the date of the meeting until your missive of the 14th reached

me.

I have had to assert again in as strong terms as I could command

my feeling that it will be a great mistake to reduce the Society from

its high plane of scientific pomology to the lower level of commercial-

ism. I trust the traders in fruit products and the nursery output will

not be allowed to use the Society for selfish ends. They are good fel-

lows, and I love them ; but they are apt to be mercenary, and it is hard

to hold them down.

It seems to me that a session could be well devoted to the considera-

tion of fungicides and insecticides, and their application from the
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standpoint of the scientist, taking into account the whole problem of

fighting injurious insects and diseases, and the influence of our arti-

ficial remedies upon the natural conditions and the maintenance of

nature's balance. This could be analyzed so as to provide for three or

lour papers, and could be so treated as to cover the conditions in a

wide range of climate.

I would like right well to gather some more accurate testimony

concerning the influence of atmospheric drainage upon choosing loca-

tions for the various fruits in the South as well as the North. Somehow
I have a sneaking idea that this is as important a consideration in

southern latitudes as well as with us, but my observation is that very

little thought has been given to the matter in the Gulf States.

We can not get too much information upon the subject of feeding

fruits for color. "When height of color cuts so large a figure in com-

mercial values, science ought to aid us materially in the formulae of

plant foods especially designed to affect color. There is another matter,

it seems to me, upon which we have not enough definite information.

Peaches shipped from various localities in the South to northern mar-

kets show wonderful variation in ability to stand up. Is this due to

soil, climate, or what?

Isn't there some w^ay to get "pines" to our northern markets

more nearly approximating the delicious flavoring which character-

izes them when we enjoy them fully ripe in the South ? We have been

able to do this with peaches, but somehow we can't do it with pines un-

less some friend under instructions selects and forwards by express,

which is an expensive process, because of the "blarsted monopoly."

It will be a source of keen regret if I can not go to Florida, and I

fear that will be the case, as it seems improbable that I will feel safe

to place so wide a stretch of country between my aged mother and me.

I regret to hear of the death of Brother Berekmans. He has been

a strong figure in the evolution of American pomology. One by one the

]:)atriarchs are leaving us. I miss Ragan more than any other, because

I was so intimate with him for so long a period.

I wish there might be a delegation at the meeting representing

\arious localities in Texas. Professor Munson has had the whole re-

sponsibility for many years, and while he is a host, there ought to be

more like him.

Cordially yours,

Chas. W. Garfield.

The Secretary : In prosecuting the duties of the secretary 's office of

this Society, there is, you know, the possibility of error creeping in oc-

casionally, as in the discharge of other duties of that kind. You have
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liad some evidence of that already this evening, as when the Secretary

placed Mr. Taber on the program as president of the State Horticul-

tural Society. He, however, showed you why he was president, and his

iiuoeessor will certainly have to make good, if he maintains the standard

which the paper which you read leads me to believe he set. There is

another kind of mistake chargeable to the secretary's office. We had
one member on our rolls whom I had not been able to hear from. News
came of his serious illness; then, in some way, intelligence came to me
of his passing. As a result, he went into the "In Memoriam" list. It

now appears that he did not leave this vale and he is naturally in-

clined to take exception to being placed in the group under the heading

of "In Memoriam."

My dear Mr. Secretary :—If you do not mind the hand of a
'

' ghost,
'

' I will send you a line. In looking at a borrowed copy of the

late report of the A. P. S. for 1909, under the head of "In Memoriam"
you have given my name a most honorable place, next to that of the

venerable and revered Dr. Hexamer. I wonder if any other on the list

are feeling as
'

' bully
'

' today as I feel 1 I don 't smell of the tomb at all,

and enjoy three good meals per diem. If you have any copies of the

report not yet forwarded why not mark after Wm. H. Barnes, Topeka,

Kan., as follows: "A Gross Exaggeration. Neither dead nor speech-

less."

AVm. H. Barnes, Topeka, Kansas.

(^The Society congratulated Mr. Barnes on his -escape from the

Obituary Department.)

Next, I have a letter from a charter member (1848) of this Society,

William C. Strong, now residing in Washington, but who is a resident

of Massachusetts. Mr. Strong says:

My dear Mr. Craig: In reply to your very kind letter urging me
to attend the coming triennial meeting of the American Pomological

Society at Tampa, I have to say that it would give me great pleasure to

meet the members, old and new, and with them share the hospitalities

of our Southern friends who so generously received us when we met at

Oeala. some years ago. And yet to me personally the reminder of

associates who have gone over to the majority would be so vivid as to

greatly mar the occasion. A new generation has arisen which is doing

a changed, and I am free to admit, a better and a more permanent
work. But the initial steps were wisely taken and with a courage which
gave assurance of future progress.

When I joined the Society in the year 1848, the pear was the

dominant fruit at the front. There was a certain craze for new varieties

of the pear, both native and foreign, and a generous rivalry existed in
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Boston, New York, and other cities, to exhibit the newest and the largest

number of kinds. Of course the apple and the peach were in evidence

and they could well bide their time. The Concord grape was not then

born and for our northern section, the Isabella and Diana were uncer-

tain quantities, and the results from native grapes were meager. My
own interest was awakened in fruits at this time, being then a law-

student in the office of Daniel Webster, and sent by him to see a client

who was the owner of extensive graperies. By a turn in the w^heel of

Fortune I became the owner of these houses, having an annual product

of over two tons of Muscats, Frontignans, and Hamburghs. Native

grapes being then so limited, it was natural that the foreign varieties

should be in large demand, and should be a prominent feature in exhi-

bitions. But present conditions, how changed! The apple is elevated

to the first rank, the peach, the orange, and the grape vie with each

other, while the pear drops down at least five points. And what a mar-

velous expansion we have ! The whole citrus family comes to the front,

with its early and late supply. The Concord, Niagara, and not to be

neglected Catawba grape crowd upon us, while the Tokay and other

varieties from California at seven cents per pound take the place of

Muscats and Frontignans at $2 and $3.

Fruit culture is a new and a vastly expanded art, and this National

Society has an exceedingly important mission in stimulating an interest

and giving direction to every advance. The Society has been fortunate

in having such presidents as Wilder, Berckmans, Watrous, and our

most excellent 0(?cupant, not to mention other able supporters. As the

field expands, may the interest proportionately increase, and the land

abound in fruitfulness.

Please remember me kindly to President Goodman and all inquiring

friends.

Wm. C. Strong.

The Secretary : A message from California : I received this morn-

ing a night letter from ]\Ir. George C. Roeding, who was confident up

to three or four days ago that he would be able to be present, but cir-

cumstances transpired that prevented, and he sends this telegram

:

Mr. John Craig, Secretary Pomological Society, Tampa Bay Ca-

sino, Tampa :—Allow me to express to you my deep regret that pressing

business matters prevent my attendance at the Convention. California

sends her greetings and desires to felicitate you on what you have ac-

complished for the great fruit interests of the United States, instilling

into her people a love of everything in nature, the beautifying of their

homes, the growing of the best fruits, the enlargement of the field of

horticulture, the desire to come in touch with practical fruit growers,
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and by your deliberations creating a love for the work, not for the com-

mercial aspect only, but because its fundamental principles are such

that it will make our boys and girls on the farm proud of their vocation.

They may feel that they have been factors in promoting a field of in-

dustry which has for its ultimate aim the upbuilding and uplifting by

coming in contact with the beautiful flowers, the highly flavored and

nutritious fruits, and above all the opportunity to commune with

Nature, making them better, stronger, more intelligent men and women
of these great United States of ours. Has it ever occurred to you since

your notable visit to California in 1895 that fruit growing has expanded

by leaps and bounds? Of citrus fruits alone our annual shipments

a)nount to forty thousand carloads valued at thirty million dollars, and

our fruit and viticultural interest bring in an annual income of not less

than one hundred and thirty million dollars? I hope that California

will have the pleasure of welcoming you in 1915, not only to celebrate

with us the opening of the Panama Canal and see our exposition, but to

observe for yourselves the gigantic strides which the Pacific Coast states

have made in fruit growing.

Geo. C. Roeding.

(Capt. Watrous -was called to the chair.)

]\Ir. Watrous (Iowa) : The next thing upon the program is the

President's address.

ADDRESS OF PRESIDENT L. A. GOODMAN

In Maeterlink's book "The Bluebird," he has given us a glimpse

of what the people who are to inhabit this world think of Pomology.

As many of you know, who have read this inspiring, instructive, im-

aginative play, he pictures all the unborn souls of all the world for

all time to come, living in the spacious blue rooms, and there these

baby spirits talk over the various labor, trades, professions, or em-

ployments which they are destined to follow. No one is supposed to

be ready to be born until he has selected some life work and pre-

pared for it. It is distressing, terribly so, to hear some young souls

as they shrink from the life of discouragement, of failure, of sin and
shame, evil and pain which they know is in store for them. No won-
der they run away and hide as the time comes for them to enter this

world. Others we find passively submissive, still others happy in the
• knowledge that they are about to fulfill their destinies of blessing and
help to the world. Among these are the fruit growers to be,—not one
but is ready and eager to come down into the world, joyous in his future.

Horticulturists should never be unhappy.
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INCREASE OF KNOWLEDGE.

For sixty-four years this Society has been doing noble, beneficent

work all through our country. How many here can remember back

that far? And if any one of you can, he marvels at the wondrous

change, the tremendous development, the amount of knowledge

acquired, the vast acreage planted with infinite varieties, the rapidly

increased consumption of our fruits.

At no time in all the history of this world has there been such intel-

ligent, devoted, ardent study of all the mu-ltitude of phases of this

iruit business. More science, and skill, more ability and wisdom,

imore experimenting and settling of problems, more success, less fail-

ure, are now at the call of the fruit grower, than ever before. Our

l)est, most active minds, our most efficient men are devoting their

lives to the solution of just one great problem, of the many which

confront us.

The day of spontaneous production has passed away forever, and

now when any new country opens up, the people begin the fight

against insects and diseases, to keep them out—preventative—instead

of letting them get a footing, as formerly, and then having to struggle

so hard and long to exterminate them.

In the development of the new orchards of the far Northwest,

they have been wise enough to legislate and fight to keep out these

pests, and a great portion of their success is due to this use of their

knowledge and foresight. This fair land of the South is protecting itself

in the same way. You are opening up new avenues, and growing new
fruits which will be the crowning glory of this your land. What a

wonderful diversity of fruits we are growing in this United States,

from the small crabapple and native plum of the North to the deli-

cious apples and peaches of the loess formation in the central West,

and the marvelous tropical fruits and nuts of the South

!

What a great change has come over the orchardist in these

sixty-four years of progress and study ! Planting then in virgin soil,

ive saw success without much effort. Now it takes abundant care and
attention, cultivation, pruning, spraying and thinning, gathering,

packing, marketing, all to be done in a systematic, businesslike manner.

STTDY CONDITIONS.

There are three things which we should all study and practice, by
experience and observation, if we wish to succeed: (1) the climate;'

(2) the subsoil; (3) adaptability. Too many mistakes and too many
risks have been taken by every fruit grower because he has not under-
stood these three prime requisites to success before locating and
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planting. The climate you cannot change, nor can you alter the sub-

soil ; therefore, it is necessary that these first two be settled rightly. Then

the use of study, knowledge, experience, and observation will be the

guides in deciding the third. Adaptability correctly determined,

success will follow ; if incorrectly, failure is assured. It is not neces-

sary for me to follow this argument ; for each one of you will under-

stand and appreciate the suggestions, and readily call to mind his

own failure in not studying adaptability of soil, of elevation, of

varieties, of climate, and of subsoils, if any such failure he has experi-

enced ; and wdio has not had them ?

ECONOMICS AND AESTHETICS

The extensive use of fruits and nuts everywhere has come about

by this persistent discussion of the fruit industry in all our horticul-

tural associations. Scarcely a place can now be found but that fruit

is a necessary article of diet, rather than a luxury. Apples and

oranges are now seen everywhere, and this because of the more busi-

nesslike methods of handling.

Co-operation in all fruit localities, by the forming of associations,

combining all the growers in the town, and then a larger central as-

sociation, uniting all these local societies, has been the means of sav-

ing the growers a lot of losses and of securing a larger net price for

their fruits. This is true of strawberry growers as well as apple,

peach and orange growers. The dishonest commission merchant has

now opportunity to fleece only the small shipper, but hardly dares to

cheat the associations.

We have experienced marvelous and wonderful development in

the fruit line, and extension of orchards beyond anything in olden

times, but w^e may note in comparison, that the wonderful gardens
of Babylon, the groves of Orenter, Syria, are the superior of anything
we have at the present day.

While the beauties of great gardens, landscapes, and parks have
not improved, yet it is noteworthy that we now have thousands of

smaHer parks and groves and lawns where in ancient days there was
but the one, and that chiefly for the use and fame of royal persons.

The use of cut flowers and pot plants has fully kept pace with
the table use of fruits. We are truly getting life more abundantly
when we avail ourselves of everything that grows for our benefit and
our pleasure. It is our privilege and our right to enjoy and appro-
priate all the good and beautiful in Nature—air, sky, scenery. The
flower bordered snowfield of the Alps may well suggest a new mean-
ing to the old phrase "How beautiful upon the mountains."
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Beauty, friends, love, like God's love, and we can have all of

these good things that we will take and use, and no more.

So in the realm of business and nature, farming or fruit grow-

ing, we may have all the land in the state, like the Indians of early

days; but if we use it not, no good returns to us; if, on the other

hand, we utilize it to its fullest, develop its resources to the highest,

find what are the possibilities of the land and the soil, when fully

developed, and so go and do, then abundant rich results are sure to

be ours.

The forces of the air and sky, the land and sea, have always been

present, but it is only today that we are using them for our own bene-

fit or necessities. Just so in the realm of soils, and soil products, of

tree, vine, and plant improvement, and of feeding these trees, vines,

and plants ; can we feed them with as much knowledge as we do our

animals? or breed such trees or plants with as much knowledge as

we do our live-stock? Yet no one can deny the possibilities of such

facts and the world is yet open for more and greater things than

have ever been done in all the ages that are past. As found in a story

told by Edgar White, it was over 2500 years ago, that a young man,

a student of Socrates came to him and said that he had "learned all

the lessons which thou gavest me to study. I know where the planets

are and their names, I know all the forms of government and the char-

acters of the tribes, I know the name^ of all the rulers. I have read

the writings of the wise men and know their meanings. Everything

has been done, there is nothing more to do, nothing new under the sun."

"Nothing to do?" answered the sage. "Nothing to do? Why, man. dost

thou not know that America has not yet been discovered, that Carlyle's

French Revolution is yet to be written, that Charles Dickens has not yet

trimmed his quill to write David Copperfield, that Sir Isaac Newton has

not yet discovered the law of gravitation? Watts has not yet made
the steam engine, Morse has not yet invented the telegraph, that Edi-

son is yet to utilize the lightning to heat and light the world, that

Marconi is yet to discover and command more wonderful—" "Stop.'
cries the student, "I see that there is still much for me to do."

In this realm of Pomology, there is so much to learn, so much
stutiying to do, so much knowledge for us to seek after even in

our own line of work, that we stand appalled at the mountain in

front of us, and look in wonder at the few pebbles and stones which
lie at our feet, and can only say how little we know and how much
is there for us to learn. "Lord, give us more brains to understand
the works of thy hands."
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INTENSIVE METHODS.

The fruit grower with a few acres and giving it personal atten-

tion in every detail is the one who will make it pay in the end. Be-

sides the care and cultivation, the pruning and spraying, the packing

and marketing, and now last of all the smudging to keep the frost off,

all give the fruit grower just a little more to do than ever before if

he would grow fruit to perfection. The smudge pot, like the sprayer,

has come to stay, and only the detail is to be worked out ; the kind of

oil, the number of pots, the kind and size of pot. the ease of filling,

lighting, and closing are still matters for us to w^ork out.

How much to do and how little time to do it in! No wonder

that our people are a people of push and vim and enterprise and

hustle, and that every business enterprise in all this land and every

business man is seeking to do the movst possible in the shortest time.

Would it not be well to call a halt in this mad rush and take life a

little more slowly and enjoy it a little more?

But after all, the great value of these conventions and gatherings

is the twofold fact (1) the discussions of our enterprises and the state-

ment of facts learned, and (2) best of all, the acquaintance with one

anotlier which will be worth so much to us ever afterward. Make it,

therefore, a special feature of this meeting not only to get

acquainted with everyone you see, but also to see that everyone gets

in touch with everyone else. So then this will be the best and hap-

piest meeting we have held. It is a pleasant thing to know that we see

so much of tropical beauty and can enjoy so much of this summer
weather down here in central Florida, after 1000 miles' travel from
the North.

This is the oldest, the greatest, the most influential of all the hor-

ticultural associations in this land, and works hand in hand with the

Royal Association of England and the National Society of France.
Together we may work and together we shall work as a unit for the
cause we love so well, and here we again pledge our loyalty to the
American Pomological Society.

Mr. Watrous : I think, members, that so valuable an address as
that should be referred to a committee. What is your pleasure? It

has been customary that a committee should be appointed to consider
the President's report, and report upon it. We can defer it till we
hear the report of the Secretary.
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REPORT OF SECRETARY.

The Secretary : The Secretary, in order to break his record,

prepared a report this year! I feel, Mr. Chairman, we have had such

a very full session this evening, and such a lot of good matter, that

it will be best for me to give you merely an abstract at this time.

I think it is desirable from time to time to bring our younger

members into touch with the earlier phases of the history of this

Society. In this report, which will be printed in full, I have pre-

sented some historical facts in regard to our organization, and the

work of this Society since foundation.

Foundation of American Pomological Society. The American
Pomological Society had its inception in a meeting keld in Buffalo, New
York, by the leading pomologists of that time, including* John A.

Warder of Ohio, Patrick C. Barry of Rochester, New York, and A. J.

Downing of Newburgh, New York. This, the first national assembly

solely for the consideration of pomological subjects, was convened in

Buffalo, on the first day of September, 1848, by the New York State

Agricultural Society. The purposes of this "were, apart from discus-

sion, to identify synonyms, to correct errors in the names of our fruit,

and to establish a uniform nomenclature." Twelve states were repre-

sented at the session, which lasted three days, occupied with discussion

bearing on many varieties of fruits. The assembly then resolved to

perpetuate itself by an annual meeting under the name of the North

American Pomological Convention.

About the same time another group of more distinctively eastern

fruit growers organized under the name of the National Congress of

Fruit Growers. This meeting was held under the auspices of the

American Institute, pursuant to a call signed by the horticultural so-

cieties of Massachusetts, Pennsylvania, and New Jersey, on the tenth

day of October, 1848. Among the promoters were Marshall P. Wilder

and many other New Englanders. The objects proposed by this conven-

tion were

:

"To compare fruits from various sources and localities, with a

view of arriving at correct conclusions as to their merits, and to settle

doubtful points respecting them.

"To assist in determining the synonyms by which the same fruit is

known in different parts of the country.

"To compare opinions respecting the value of the numerous varie-

ties already in cultivation, and to endeavor to abridge, by general con-

sent, the long catalogue of indifferent or worthless sorts at the present

time propagated by nurserymen and fruit-growers.
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''To elicit and disseminate pomological information, and to main-

tain a cordial spirit of intercourse among horticulturists."

A tentative organization was effected and this society met in Syra-

cuse, New York, September 14, 1849, when resolutions looking to a

union of the two conventions were introduced and adopted. Delegates

from these two bodies assembled in 1849, and agreed to unite in one

society styled the American Pomological Convention. The amalga-

mated society growing out of these two separate movements assembled

for the first time in the autumn of 1850 in Cincinnati, Ohio. The ques-

tion of adoption of constitution and by-laws was not considered at that

meeting, and this important subject did not engage the attention of the

society until the meeting of the new society was held in Philadelphia,

September 13 and 14, 1852. It should be stated that the office of presi-

dent was held by Dr. W. D. Brinckle of Philadelphia for the first two

years of the life of the Society, and that he was succeeded by Marshall P.

Wilder at the Philadelphia meeting in 1852. Prior to this, Marshall P.

Wilder had been president of the National Congress of Fruit Growers.

Purpose of the Organization. At the meeting of the Society in

Philadelphia in 1852, the business connnittee reported for the action of

the Society the following subjects:

1. To revise the lists of fruits recommended by the former session

of the Congress for general cultivation.

2. To revise the list of rejected varieties.

3. To recommend such varieties as are worthy of general cultiva-

tion or are adapted to particular localities.

4. To add to the rejected list such as are unworthy of cultivation.

5. To appoint a temporary committee of seven on synonyms who

f;hall sit during the convention.

Thus began the important work of the Society in systematic

pomology. Thus began a w^ork wiiich is still continued and is of the

• greatest possible value to the public interested in the growing of fruit.

The first committee on synonyms was composed of the following:

Messrs. Walker of Massachusetts ; Hovey, Massachusetts ; Barry. New
York; Young, Kentucky; Dowming (Charles), New York; Saul. New
York ; and Ernst, Ohio.

Constitution and By-Laws. The constitution of the American

Pomological Society, first known as the National Pomological Society,

as stated above, was framed by Messrs. Hancock of New Jersey. Dr.

Brinckle of Pennsylvania, Peters of Georgia, Barry of New York, and

Young of Kentucky. The following was adopted by the members of

this Society at the convention in Philadelphia in 1852

:
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CONSTITUTION AND BY-LAWS OF THE AMERICAN
POMOLOGICAL SOCIETY. 1852.

CONSTITUTION.

Article I. The name of this Association shall be the American

Pomological Society.

2. Its object shall be the advancement of the Science of Pomology.

3. It shall consist of Delegates appointed by Horticultural, Agri-

cultural, and kindred Societies in the United States and British

America, and of such other persons as take an interest in the welfare of

the Association, and are desirous of promoting its aims.

4. The meetings shall be held biennially, at such time and place as

may be designated by the Society ; and special meetings msLy be con-

vened at any time on the call of the President.

5. The officers shall consist of a President, one Vice-President

from every State, Territory and Province represented, a Treasurer and

a Secretary ; and shall be elected by ballot or otherwise at every biennial

meeting.

BY-LAWS.

1. The President shall have a general superintendence of the

affairs of the Society during its vacation
;
give due public notice of the

time and place of meeting
;
preside at its deliberations ; deliver an ad-

dress on some subject relating to Pomology, at every biennial meeting;

and appoint all committees, unless otherwise directed.

2. In case of the death, sickness, or inability of the President, his

official duties shall devolve on one of the Vice-Presidents, according to

the order in which they stand on the minutes.

3. The Treasurer shall receive all moneys belonging to the So-

ciety, and pay over the same on the written orders of the President.

4. The Secretary shall, with the assistance of a reporter appointed

by him, keep a record of the transactions of the Society for publication.

5. There shall be an executive committee consisting of five mem-
bers, together with the President and Vice-Presidents ex-officio, five of

whom shall constitute a quorum, who shall manage the affairs of the

Society during its vacation.

6. State Fruit Conmiittees, consisting of five members each, for

every State, Territory and Province represented, and a general chair-

man over all, shall be appointed biennially ; it shall be the duty of the

several State Fruit Committees to forward to the general chairman, one

month before every biennial meeting. State Pomological Reports, to be

condensed by him for publication.
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7. A Standing Committee on Native Fruits, consisting of seven

members, shall be appointed by the President immediately after his

election. It shall be the duty of this committee to report annually on

Native Fruits, and also to examine, and, before the close of the session,

report on all new seedling varieties that may be exhibited ; and to make
an ad interim report on those that were exhibited in an unripe condi-

tion at the meeting of the Society, but had subsequently attained a state

of maturity ; and on such other seedlings as may have been submitted

to their inspection during the Society's vacation.

8. A standing committee on Foreign Fruits, consisting of seven

members, shall be appointed, whose duties shall be similar to those of

the committee in by-law seven.

9. A standing committee on synonyms, consisting of seven mem-
bers, shall be appointed biennially.

10. Vacancies occurring in committees shall be filled by the chair-

laan of each, and in case of his death or inability to serve, his place

shall be supplied by the President of the Society.

11. The members of this Society shall pay two dollars biennially,

and twenty dollars paid at one time shall constitute one life-member-

ship.

12. Order of Business.

. 1. Credentials of Delegates presented.

2. Address of the President.

3. Election of Officers.

4. Reports of State Fruit Committees.

5. New business.

13. The Constitution and By-Laws may be altered or amended at

any regular biennial meeting, by a vote of two-thirds of the members

present.

Meeting Places. The first meeting of the united conventions was

held in Cincinnati in 1850, presided over by Dr. W. D. Brinckle, of

Philadelphia. The Society met as follows:

—

1852—Philadelphia. 1860—Philadelphia.
1854—Boston. 1862—Boston.
1856—Rochester, N. Y. 1864—Rochester, N. Y.

1858—New York City.

There appears to have been no meeting in 1866, and the following

or eleventh session was held in the city of St. Louis, Missouri, Septem-

ber 11, 1867. At this time, Marshall P. Wilder was president and

James Vick of Rochester, New York, secretary.
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1869—Philadelphia. 1891—Washington, D. C.

1871—Richmond, Virginia. 1893—Social reunion in Chicago

;

1873—Boston. World's Fair.

1875—Chicago. 1895—Sacramento, Cal.

1877—Baltimore. 1897—Columbus, Ohio.

1879—Nashville. 1899—Philadelphia.

1881—Boston. 1901—Buffalo.

1883—Philadelphia. 1903—Boston.

1885—Grand Rapids, Mich. 1905—Kansas City, Mo.

1887—Boston. 1907—Jamestown, Va.

1889—Ocala, Florida. 1909—St. Catharines, Ontario.

From this record we find that the Society has met six times in

Boston, five times in Philadelphia, twice in Chicago, twice in Rochester,

once in New York City, once in St. Louis, once in Richmond, once in

Baltimore, once in Nashville, once in Grand Rapids, once in Ocala, Fla.,

once in Washington, once in Sacramento, once in Columbus, once in

Buffalo, once in Kansas City, once in Jamestown, and once in St. Cath-

arines, Ontario, Ca^nada.

Membership. This has remained remarkably constant. For the

four last decennial periods it stands as follows

:

1881—308 1901—468
1891—308 1909—470

Scope of the Socictu. The scope and purpose of the Society are

outlined as follows by President Wilder in his address presented at the

session of 1877, held in Baltimore, ]\Id., in the following language.

"From this fact the Society has been called a national institution. But
it is more than national. It is continental, embracing within its fold

not only the States of the Union, but the British Provinces on our bor-

der. Its latitude extends over twenty-four degrees, and its longitude

the entire breadth of this continent. Its area embraces almost every

variety of soil and temperature, where almost all of the fruits of the

various zones may be grown, from the apples of Canada, to the oranges,

tigs, and bananas of Florida, Louisiana and California. It is therefore

properly styled an American Society. Its field is not merely the Ameri-

can Union, it is our continent. Its men and means have been more
effective than were ever before used for the promotion of Pomology.

The capabilities and probabilities of its field for progress were never

surpassed by any country, affording, as it does, ample scope for testing

the fruits adapted to the various climates, temperatures and soils of our

widely extended domain."
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WORK OF THE SOCIETY.

The Fruit Catalogue: In accordance with one of the primary

stated functions of the American Pomological Society, fruit lists

containing the names of desirable and undesirable varieties were

published almost from the beginning. The first steps taken to construct

a catalogue of fruits adapted to the different regions occurred at the

meeting of the Society in Philadelphia in 1860

:

"Resolved, That, in conformity with the recommendations of the

President in his Annual Address, and of the General Chairman of the

Fruit Committe, Samuel Walker, Esq., at the last meeting of the So-

ciety in the City of New York, a Local Committee of five be appointed in

each State and Territory, which shall be charged with the duty of pre-

paring a Catalogue of the fruits in its own locality, on the same general

plan as the Society's Catalogue, due regard being had to soil, climate,

position, and other circumstances affecting the tree and fruit, and that

the chairman of said Local Committees shall be the chairman of the

State Committee, with power to appoint his associates.

''Resolved, That a Special Committee be appointed by the Chair at

this time, to whom these various Local Committees shall make their re-

port during the year 1861 ; and that such Special Committee be charged

with the duty of compiling from the Local Catalogues, prepared by the

various Local or State Committees, and from the present Catalogue of

the Society, full lists of all the fruits therein named, properly classified

and arranged with due regard to nomenclature and terminology, and

shall submit the same at the next biennial session of this Society for its

consideration and action."

Chairman Patrick Barry presented the report of this connnittee at

the ninth session of the Society in Boston, September, 1862. In this re-

port, thirty-five districts were represented by delegates. Thus was es-

tablished the valuable Catalogue of Fruits published by the Society.

This work has gone on year by year with the co-operation of the Division

of Pomology at Washington, for which the Society and the public at

l-arge have been heartily grateful, and its present status is set forth in

the report for 1909 wherein the catalogue is brought down to date. At

the present time, a revision of this fruit catalogue is in contemplation by

the chairman of the committee in co-operation with Colonel Brackett.

United States Pomologist. This revision is necessary in the light of our

rapidly extending fruit areas and the need for consideration of adapta-

tion of varieties to climate and soil.

Recent Work. The Society has through its various committees
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been engaged in a number of important lines of work, aside from the

pushing of the propaganda of fruit growing throughout the whole

United States and Canada, and among these are the following

:

1. Score Card Method of Judging Fruits: This is a very import-

ant division of systematic pomology. Prior to the issuance of the com-

]nittee's reports on this subject, there were no recognized standards by

which the quality of fruits might be judged. The judging method was

the superficial one associated with eye impression. It was not the

analytical, discriminating one instituted b}^ the score card. These

standards published successively in reports for 1903, '05, and '07, have

served as greatly appreciated guides in the judging of fruits at the

many exhibitions which have occurred in recent years. These score

card systems are not perfect. They need elaboration in the light of

present-day fruit-growing expansion. No score card method is perfect

for all parts of the country, and we should now evolve score cards in-

tended to represent the commercial values of leading varieties for each

region in which these varieties have commercial value. This is neces-

sary and desirable work for the future.

2. Standardizing Grades and Packages: The public interest

aroused in this subject in late years was anticipated and perhaps to a

considerable extent instigated by the Society in the rep'ort presented by

its committee through Mr. W. A. Taylor of the Division of Pomology,

U. S. Department of Agriculture, at the Jamestown meeting of the So-

ciety, 1907. The grades proposed there are those which were subse-

quently adopted in the standardizing of grades for universal usage. At

the same meeting, the question of packages received careful considera-

tion and the Society may justly claim to have been a pioneer in this

line of missionary effort.

3. Historical : The story of the evolution of commercial fruit

growing in the United States is written in the pages of the proceedings

of this Society. During the last decade the report of each session has

recorded the history of a certain group of states or provinces. Almost

the whole fruit-growing country has now been thoroughly covered. The

question arises, should the Society issue a volume of pomological his-

tory? There is abundance of material. We need only the time and

means to give the public, particularly the student of horticulture, a

valuable record, a volume which will stimulate fruit growing activity

and guide effort along right lines. This could not be done except

through the medium of the subscription plan. The Society could not

afford to speculate. Does the Society approve the idea ?
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RECOMMENDATIONS.

1. It would seem then that arrangements should be made for the

amplification of the score card method of judging, with special refer-

ence to regional adaptation of varieties.

2. We should provide for the publication of a volume devoted to

the history of pomological development in this country.

3. A splendid movement would be the enlargement of our Wilder

medal fund for the encouragement of exhibits of new fruits and the

publication of successes in orchard management in different parts of

the country.

RETROSPECTIVE.

When the Society was organized in 1848, the apple and peach

growing section of the United States was, in the opinion of the best

pomologists of the time restricted to that area bounded by the Mohawk
River on the north and the James River on the south. This was the

\iew of William Coxe, the New Jersey Pomologist of the early part of

the nineteenth century. At that time, the ^Middle West, the Southwest,

and Gulf States were, from the fruit-growing standpoint, unknown and

unexplored regions. The former, the Middle West, were the great pro-

ducers of agricultural staples. In the Southwest cotton reigned su-

preme. The extraordinary development of apple and peach sections in

the Ozarks, in the Intermountain region, and in the empire of the North-

west Pacific, had not even been dreamed of, much less foreshadowed;

while the possibilities of citrus culture in California and Florida lay

wholly in the field of speculation. In those days, peach culture, for in-

stance, was a peculiar and resident prerogative of the Delaware Penin-

sula, and apple culture was restricted to the region described above.

Today apples are grown for home use in every state of the Union, while

on a commercial scale we find this noble fruit attempted in nearly every

ttate from Maine to California, and from Minnesota to the Gulf.

Tlie peach, too, has made a record quite as notable. While the

apple has extended its borders towards the South and the West, where

great expansion is still taking place, the peach has moved north and'

east; and we find the hill lands of New England being reclaimed and

occupied by profitable peach orchards.

The Field of Transportation. Impressive evidence of the develop-

ment of our fruit industry is afforded by a glance at the transportation

records of the past few decades. California, which had not taken the

nrst steps in fruit growing, affords impressive evidence.
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York 7,000 crates of strawberries in one day. This was deemed truly

I'henomenal, but it merely represents a fraction of the receipts of thirty

years later, when instead of carloads, trainloads of these fruits arrived,

when single fruit sections, as from Alabama, Carolina, and New York,

forwarded whole trainloads in separate consignment. The following

market records from New York City speak for themselves.

NEW YORK GREEN FRUIT RECEIPTS,

Lemons,

Foreign Calif.

Month of Dec. 1909 52,000 12,899

Month of Dec. 1910 43,575 13,807

Keeeipts of Foreign Lemons from Nov. 1, 1909, to Jan. 1, 1910, 99,850

boxes.

Receipts of Foreign Lemons from Nov. 1, 1910, to Jan. 1, 1911, 148,525

boxes.

CALIFORNIA CITRUS SHIPMENTS.

Oranges Lemons

cars cars

Week ending Jan. 4, 1911 829 44

Same time last year (1910) 358 69

Oranges.

Porto Rico Florida Calif,

boxes boxes boxes

Month of Dec. 1909 58,995 253,618 48,350

Month of Dec. 1910 63,905 241,085 97,802

Pineapples.

Florida Havana Porto Rico

crates crates crates

Month of Dec. 1909 3991 8303 7221

Month of Dec. 1910 4290 3365 6614

Bananas.

Month of Dec. 1909 423,300 bunches

Month of Dec. 1910 529,250 bunches

Almeria Grapes.

Total receipts for season 1909 563,000 barrels

Total receipts for season 1908 486,000 barrels

President Goodman: I want to make appointment of a few com-

mittees now. The Treasurer's report has been sent to me, but it came
late, and I should like to have it referred to a committee.
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Committee on Credentials:

C. H. Dutcher, Missouri.

E. S. Hubbard, Florida.

Prof. W. R. Lazenb}', Ohio.

Committee on Program

:

The Secretary.

W. T. Mann, New York.

E. 0. Painter, Fla.

Committee on Wilder Medals:

Col. G. B. Brackett, Washington, D. C.

Prof. P. H. Rolfs, Florida.

Prof. F. C. Reimer, North Carolina.

I will call attention to this gavel. It was made from a Mis-

souri apple tree ninety years old, ten and one-half feet in circumfer-

ence. This gavel was made in staves like a barrel, and was given to

the American Pomological Society four years ago at the Kansas City

meeting.

Mr. Dutcher (Missouri) : Was not that gavel presented six years

ago?

President Goodman : Yes, sir.

Mr. Dutcher: I wish to call attention to one fact suggested by

the Secretary's report—that in that fateful year of 1866 the Missouri

State Horticultural Society held its regular meeting, whether the

Pomological Society did or not. I wish now to make a motion that you,

as Chairman, appoint a committee of long-standing members to take

into consideration the suggestions made by President and Secretary,

and report tomorrow as to whether all those suggestions shall be car-

ried out,—a committee of three.

Mr. Watrous: Is there a second to that motion? (Seconded, car-

ried). The committee will be announced in the morning.

The Secretary: I think it is desirable to take up the subjects

which will be represented by the speakers, and at the same time sub-

jects of largest importance to those present ; and it seems to me tha,t

this group of subjects under tropical and subtropical questions will

approximate that idea. This group includes ''Mango Culture in

Florida," ''Rotundifolia Grapes," "Phases of Cuban Citrus Culture,"

"Pineapple Culture," "Fig Culture," "Fertilizers for Oranges,"
"The Outlook for Orange Culture;" in other words, subjects mainly

centering around subtropical and tropical questions, for tomorro^v

morning, if that meets with your approval.
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It was decided that such should be the program for the following

morning.

President Goodman : Tomorrow morning and afternoon the

meetings will be held in the Music Room of the Tampa Bay Hotel. Ws
are adjourned till tomorrow morning at nine o'clock.

FRIDAY MORNING, FEBRUARY 10, 1911.

MUSIC ROOM, TAMPA BAY HOTEL.

President Goodman called the Society to order at 9 :25.

I'resident Goodman: I wish to announce a change in the Com-

mittee on Wilder Medals, Professor Rolfs taking the place of Professor

Hume.

Colonel Brackett : If it is in order, I wish to make a statement in

regard to the old, time-honored custom of nominating and electing our

officers. Probably you are well aware that the custom has been for

the vice-presidents of each state to get together and choose a chairman

and a secretary, and proceed to make their nominations. I believe we
ought to adhere to this old custom at this time.

President Goodman: I shall make a note of that as one of the

items to be taken up this morning.

Captain Watrous: I would like to second that motion for two
reasons : in the first place, it has been so from the time of our fathers

;

and in the next place, it is coming to be that w^ay more and more in

this nation.

President Goodman: That plan will be adhered to that we have

always followed, and the vice-presidents of each one of the states will

be called together.

A jMember: It has been the custom in this society and in the

American Association of Nurserymen, that if the vice-president is

absent, those present select a substitute.

President Goodman : I will ask Colonel Brackett to call this

meeting of vice-presidents together between the close of this session

and the afternoon hour.

Colonel Brackett : Would you please call the roll of states so we
may know who is here?

The roll of vice-presidents from the states was called by the Sec-

retary.

Colonel Brackett: I wish to announce that this committee will

meet immediately after the adjournment of this session in this room.



34 AMERICAN POMOLOGICAL SOCIETY

States were represented as per list in the vice-presidents' roster.

The President then called on Professor Eolfs for his paper on

''Mango Culture in Florida."

Professor Rolfs: The Pomological Society has always been fore-

most in bringing about changes, introducing new fruits, and finding

their good and bad points. That is one fine thing about the Pomo-

logical Society: if a variety isn't any good, it simply says it isn't any

good. This morning I want to talk briefly about the mango.

^< THE MANGO IN FLORIDA.

P. H. Rolfs, Gainesville, Florida.

The person who has never eaten one of the delicious East Indian

mangos at its best does not really appreciate what a good fruit is. The

flavor and general taste of the mango is so exquisite and different from

any other fruit that it would be quite as futile to try to explain its

taste and flavor as the taste and flavor of an apple to a person who had

never been used to eating anything but peaches. The area for the pro-

duction of mangos in continental United States is very limited. With

a great improvement in transportation facilities, the entire tropics

will be made a source of supply for this delicious fruit.

Thehistor}^ of the mango in Florida begins with a very recent

date, covering a period of not more than eighty years. The oldest tree

at the present time known to the speaker is located at Snapper Ham-
mock between Miami and Cutler, not far from the county road. This

is a seedling of the Turpentine Variety and is about sixty years old.

During the early eighties, the introduction of the mango was stimu-

lated, and a lot of trees fruited as far north as Orlando and St. Peters-

burg during the middle eighties. In 1888, however, a disastrous freeze

occurred which killed back nearly all trees north of the Caloosahatchee

River. The Biscayne Bay region and Palm Beach region in those

days was a wilderness scarcely explored. It is very certain, however,

that the few trees growing in this region were uninjured by the freeze.

In 1888 Mr. W. A. Reasoner of the Reasoner Brothers, Oneco, Florida,

prepared a manuscript as Bulletin No. 1 from the then Division of

Pomology under the Commissioner of Agriculture, Washington, D. C.

To those who are interested in the early history of the mango in

Florida, this bulletin will be of especial interest, though Mr. Reasoner

failed to survey the east coast region, and consequently, no mention of

the trees that were present in that section is made.
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SEED PRODUCTION.

In studying the mango, we should keep in mind the recent very

interesting discoveries made by Mr. Belling at the Florida Experiment

Station. In studying the reproduction of the No. 11 mango, it was

found that the seed do not arise by a fusion of the pollen nucleus and

nucleus of the embryo, as is the case with other stone fruits. In other

words, the seeds arise in the mango as purely adventitious buds in the

endosperm. Cross-poUenization, as we understand it in other plants,,

does not occur. Consequently, at least in the case of the No. 11 mango,

the seedlings are practically buds from the original tree, none of the

male elements having entered into the making of the new seed. For

this reason, we find that the seedlings from the No. 11 Mango are ex-

tremely alike, so much so, in fact, that for a number of years it was

held that No. 11 Mango came through the seed. However, to our dis-

appointment and chagrin, when the mangoes came into bearing we

found that there is a considerable amount of variation, so much so that

a man who grows them for commercial purposes finds that in a seedling

grove of No. 11 Mangoes, he has about as many varieties as he has trees,

differing quite as materially from one another as do the very closely

related varieties of apples and peaches.

What I have said in regard to the similarity of the seedlings pro-

duced by the No. 11 Mango is true as well of the seedlings produced by

the Cambodiana Group, the Pineapple Group, the Eleanor Group, the

Bombay Group, and the Turpentine Group. No one has yet established"

by actual microscopic investigation that the latter groups produce their

seed in exactly the same way that the No. 11 does.

PROPAGATION,

Until quite recently, that is, until about fifteen years ago, the

propagation of the mango was carried on almost entirely by planting

seed and allowing these seedlings to develop into fruiting trees. If good

fruit was produced, well and good; if inferior fruit was produced on

the tree, the grower, of course, was disappointed. This period of mango

growing in Florida might be termed the "Seedling Stage."

Immediately following the seedling stage, we have the period dur-

ing which the grafted tree was the one that was on the market and the

one that was being planted. This process, however, was considered very

cumbrous and difficult until it was systematized and put into a working

shape by Mr. John B. Beach of "West Palm Beach. Mr. Beach has his

own method of doing this work, and has sold more grafted mango trees

than all the rest of the people in the western hemisphere put together.

Mr. George B. Cellon and the Hixson Brothers of Miami do their
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work by means of budding. This, to them, seems much more satisfac-

tory than to do the work by grafting. Mr. Reasoner of Oneco, Florida,

has also sold a considerable number of budded and grafted trees. More

recently, improvements in the method of budding have been discovered

that bid fair to further extend this line of work.

The budding of the mango by the original method, such as is em-

ployed in budding peach and citrus stock, has as a rule proved disap-

pointing.' Once in a while, a lot of buds are inserted and nearly every-

one of them take. Ordinarily, however, the buds fail to such a large

f^xtent that it is commercially impracticable to carry on the work in this

Avay. Mr. George B. Cellon of Miami has developed a system for bud-

ding by using a modified patch. The lower end of the bud is cut more

or less V-shaped to fit in a similarly shaped patch removed from the

young twig. A large percentage of the buds take when the work is done

in this way by a skilled workman. A more recent development has been

made in the Hawaiian Islands by using an extremely long bud (about

two or three inches), and proceeding the same way as with peach and

citrus trees; that is, by the ordinary shield bud method. This method

proves more successful than the former method that had been exploited.

More recently Mr. Ed. Simmons in charge of the Sub-tropical Garden

at j\Iiami has shown a method of budding that proves generally very

successful. In the place of lifting the bark, as is done in the case of

shield budding, the bark is simply cut away—a rather long piece of the

bark along the side of the stock—and then a similar piece cut from the

ecion, and wrapped tightly with waxed budding tape. The success of

this method depends largely on the skill and accuracy of the workman.

The difiieulty with budding mangoes arises from the fact that the

cambium growth is being built up so rapidly and adheres to the bark

rather than to the wood ; that is, when the bark slips well, most of the

growing cells are either killed or lifted up by the pieces of bark that are

raised. Then, by inserting the bud, the growing cells of the stock come

in contact with the bark of the bud. In this way. the rapidly growing

cells of the stock are separated from the live cells of the bud. In cutting

the bark in the way it is done by Mr. Simmons, a greater opportunity

is afforded for the rapidly growing cells of scion and bud to come in

contact Avith one another and make a union.

INFLUENCE OF STOCK ON SCION

At the present time, we know very little as to the influence of the

stock on the scion in the various groups of mangoes. In this connection,

I may say that I have two trees of the Totafari, one tree budded on the

scion of an unknown variety, probably belonging to the Eleanor group.

This small tree began to fruit before it had been set out three years, and
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has been a constant fruiter and heavj^ bearer ever since. At exactly the

same time that this tree was set out, a sprig was taken from that tree

and inarched on to a large No. 11 tree. This inarch has grown most

remarkably and has made a good sized tree, but up to the present time

has shown no tendency to produce bloom. One would naturally have

expected that when this scion was inarched on the fruiting tree, the

scion would begin to fruit in a very short time. Likewise, I have another

case in which a Cambodiana scion has been inarched on to a No. 11

mango, and on another limb of the same tree a Pakiri has been inarched.

The Cambodiana and Pakiri are of about equal growth. They compose

now the entire top of a large mango tree. The Cambodiana has been a

regular and constant fruiter, while the Pakiri has shown no tendency to

bloom, although some Pakiri trees on what is probably Eleanor stock

are blooming and fruiting abundantly. From the isolated instances,

it would appear the No. 11 proves to be an excellent stock for Cambo-

diana, but proves to be a poor stock for Pakiri and Totafari groups.

VARIETIES.

The mangoes in Florida vary greatly. AVe have some seedling

trees that produce fruit the size of an ordinary Japanese plum. From
Ihis, we have variations in the size of the fruit to some that approxi-

mate two pounds in weight, with all intermediate sizes. Of these seed-

ling trees, as I have mentioned before, each one represents a type of its

own. Consequently, we might say that we have about as many varieties

as we have seedling trees in the State. To this we must add a number

of varieties of budded and grafted trees that have been introduced. So

we have a very wide opportunity for selection.

All of these varieties, however, fall more or less into distinct

groups, which the persons who are naturally inclined to horticultural

work will come to recognize instinctively, not only when the fruit is

present, but also from the appearance of the trees during the growing

season. In order to form a more or less complete record of the types of

mangoes that are found in Florida at the present time, and to bring

more or less order out of chaos, I have placed these varieties into groups

more or less according to natural methods, and am appending herewith

a description, taken from the fruit of the various groups.

VARIETIES. NO. 11 GROUP.

This group for the most part is composed of a miscellaneous lot of

seedlings distributed most largely along the east coast from the lower

end of the Indian River southward. The type is one that is found

most frequently on the Keys and the mainland side of Biscayne Bay. It

occurs only as scattered trees on the west coast of Florida.
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Origin—The origin of these, I am told by Mr. Reasoner, was a shipment

of about 1200 seeds that were received from Jamaica. The seed-

lings of these were sold in the early nineties mainly to people

living in the region along Lake Worth and Biscayne Bay.

Size—The largest of the fruit approximates twelve ounces in weight,

the smallest not weighing more than three or four ounces.

Color—Varies from crimson red to light orange. A very beautiful fruit.

Usually very highly colored and beautiful lustre and some a

waxy bloom.

Fiber—The fiber present in large quantities, so much so that it is im-

possible to eat it with a spoon, and one must employ a knife to

cut the meat from the stone.

Shape-—The general shape is what has been called a modified kidney

shape, to almost round, as is seen in the illustration. The lateral

diameter is the smaller and the dorsal-ventral diameter larger.

The stem end is rather full, but not prominent. The tip end

varies in acuteness, smooth and uniform.

Stigmatic area—Usually prominent, sometimes very prominent, even

nipple-shaped. Occurs about one-sixth of the distance from the

tip to the stem end.

Season—They ripen early, being the first of the groups to ripen, some-

times as early as the first of April. The crop ma}" ordinarily be

expected about the latter part of May or the middle of June. Be-

lated bloom may produce ripe fruit as late as the middle part of

July. Occasionally a second crop of fruit is set, ripening in

September or early October. The second crop of fruit is equal

in quality to the first crop.

Varieties—1. No. 11, which includes the assemblage of seedling trees.

2. Roberts. This is a descendant from No. 11 and has been

propagated by budding to some extent. It is distinctly

to be preferred to the usual run of the No. 11 's, being

higher colored and having less fibre.

TURPENTINE GROUP.

This is a miscellaneous lot of fruit, containing an essential oil hav-

ing the flavor of turpentine, hence this name. The quality of the fruit

varies from that which is very palatable to the practiced mango-eater to

that which is absolutelj' impossible to eat.

Origin—The turpentine mangoes seem to have come to Florida from

various parts of the Antillean region. None of them have been

grown as buds or as grafts.
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^i^Q—The size of the fruit is somewhat smaller than the average of the-

No. 11. Some of the fruit weighs nine or ten ounces, but the?

average is only about five or six ounces.

Color—The color in some cases is a beautiful red with a very distinct

bloom. A large proportion of the trees bear a fruit that ripens

nearly green in color.

Fiber—Very strong and abundant. Not verj^ coarse.

Shape—In shape it is distinctly more elongate than the No. 11. The

lateral diameter and dorsal-ventral diameters are practically the

same. The stem end is more prominent than in the ease of the

No. 11 and not so broad. The tip is inclined to be larger than in

the case of No. 11.

Stigmatic area—Is likely to be depressed.

Season—Somewhat variable and running generally a month later than

the No. 11.

Varieties—The fruit is of so inferior grade that varieties have not been

propagated.

CAMBODIANA GROUP.

This group of mangoes differs very considerably in its general ap-

pearance from the other groups. As I have mentioned before, it is con-

sidered by some botanists to be a distinct species from the other groups

from India, being known under the name of Mangifera Cambodiana.

This seems to be a group that is most common in the Malayan Peninsula

and Philippine Islands. In some instances, the seed in these fail to de-

velop and yet produce a good fruit ; that is, the group seems to produce

strains which are tending to become seedless.

Size—The size of the fruits in this group varies considerably. The

smaller varieties weigh about six or eight ounces, varying to the

larger ones, weighing twelve or fourteen ounces.

Color—A rather deep lemon yellow. This is general for the entire group

and enables a novice to distinguish them rather promptly.

Fiber—The fiber is weak. In nearly all varieties it is possible to cut

the fruit in halves with a case knife and eat the pulp with a

teaspoon. The quality makes the Cambodiana group a very de-

sirable strain of mangoes.

Shape—The general shape is very much elongated. In this, it is dis-

tinctly different from the other groups, the greatest dorsal-

ventral diameter being about midway. The shoulder in all of

the varieties is rather round, being less prominent than in the

case of the No. 11 or the Turpentine group, running down in a

very graceful curve to the largest diameter in the middle. The
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lateral diameter is slightly less than that of the dorsal-ventral.

The tip of the fruit runs out to quite a distinct attenuation.

Stigmatic Area—The stigmatic area occurs very close to the tip and is

prominent in all of the varieties.

Season—The season is about a week or two weeks later than that of the

No. 11. This makes it the second group in ripening.

Varieties—The varieties that are at present recognized are

:

1. Manilla. This is an assemblage of seedlings that is to eastern

Mexico what the No. 11 is to the east coast of Florida.

2. Philippine. An assemblage of seedlings grown in Cuba.

3. Cambodiana. Grown from seeds imported by the United

States Department of Agriculture from Cambodia, and in-

arched and budded from various places in Florida.

4. Cecil. A very handsome variety of this group. The seed

was planted by Mr. S. A. Belcher of Miami, Florida. The

parent tree at present is owned by Hixson Brothers, who are

propagating this and selling budded trees. At the present

time, it appears to be the handsomest fruit of this group ac-

ceptable to the Florida planter.

PINEAPPLE GROUP.

Origi)i—This group is composed largely of seedlings grown in jNIexico.

Some of the seedlings have found their way into Florida. It is a

fruit that is found commonly on the eastern coast of Mexico and

as far inland as the City of Mexico.

Size—The fruit is rather small and inferior in size, weighing from

eight or ten ounces down to five or six ounces.

Color—The ground color is a rather light orange or a lemon yellow,

with more or less red in streaks.

Fiber—The fiber is strong, about the same as No. 11.

Shape—The shape is quite distinct from the usual run of mangoes in

Florida. The shoulder is not prominent. The largest diameter

is that of the dorsal-ventral, which occurs a little above the

middle.

Stigmatic Area—The stigmatic area develops into a decided prominent

tip which occurs very near the end.

Season—The time of ripening is rather varied, though a considerable

time later than the No. 11.

Varieties—Pinna, seeds imported from ^Mexico.

Totafari, received as an inarched tree from India through

the United States Department of Agriculture.
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BOMBAY GROUP.

This group has no distinct line of demarcation between it and the

Eleanor Group. In some respects, however, the fruit should be sep-

i' rated for convenience rather than for any distinct lines of difference.

This is especially true as to the varieties for market purposes.

Origin—Some of the varieties reached Florida as seed from the An-

tilles region. The larger number, however, have come through

the U. S. Department of Agriculture as inarched trees from

India.

Size—As a rule the fruit runs large, some of them reaching a weight of

sixteen and eighteen ounces.

Color—The ground color of this group is a dark lemon or bright orange

in most cases, but in some cases the fruit ripens with a distinct

greenish color. The ground color may also contain a consider-

able amount of red.

Fiber—The fiber in all of the varieties of this group is rather weak. The

fruit may be easily halved with a knife and the pulp eaten with a

teaspoon.

Shape-—In shape the fruits approximate the spherical about as nearly

as any group of mangoes. The longest of the group is probably

the Alphonse, and this approaches almost the longitudinal. The

lateral diameter almost equals that of the dorsal-ventral.

Stigmatic Area—The stigmatic area occurs well up on the fruit, where

it is either prominent or slightly depressed.

Season—The ripening of this fruit occurs later than that in Group No.

11 or the Cambodiana, and about the same time as the fruit of

the Eleanor group.

Varieties—1. Bombay. A miscellaneous lot of seedlings grown from

seeds introduced from the Antilles region.

2. Indian. A specie of Bombay group.

3. Mulgoba. Tree introduced by United States Department of

Agriculture in the late eighties, and grown by late Albright

Gage at oNIalgabo from which its name is derived. The fruit

is one of the finest that is grown. Unfortunately, the trees

have a very small fruitage.

4. Alphonz. Derived from India through Department of

Agriculture.

5. Bennett. Derived from India through Department of

Agriculture.
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6. Rajpuri. Derived from India through Department of

Agriculture.

7. Papari. Derived from India through Department of

Agriculture.

ELEANOR GROUP.

This is a miscellaneous lot of mangoes grown from seed. So far

they have not been offered on the market. This group is most closely-

related to the Bombay group. They are quite distinct from them in

color, and more or less in shape and in coarseness of the fiber.

Origin—Seed from the Antilles Region and scattered throughout east

coast of Florida, as well as west coast of Florida.

Size—The average of this group reach about ten ounces in weight.

Color—Bright, light lemon yellow.

Fiber—Extremely coarse in fiber.

Shape—Very similar to Bombay group. The lateral diameter being

rather large, frequently with a furrow running down the ventral

side, and at times with a furrow doA^Ti the dorsal side, giving the

fruit the appearance of developing in lateral halves. The tip

runs very much as in the Bombay.

Stigmatic Area—Are uniformly depressed.

Season—The fruit of this group ripens later than the No. 11.

Varieties—1. Eleanor. A rather handsome fruit which gives the name

to the group. It has considerable of a reddish blush over the

yellow ground color.

2. Apple. Usually quite similar to the Eleanor. At its best it

has a decided apple flavor.

3. Apricot. Running somewhat smaller than either the Eleanor

or the Apple. At its best it has a decided flavor like the

apricot.

.SOONDERSHA GROUP.

This group comprises a single variety, and is so strikingly different

from the other groups that it would be difficult to consider that it has

any relationship to any of them. It probably belongs to a group of

mangoes in India that have not been introduced into Florida, excepting

for this one variety.

Origin—Received as an inarched tree from India through the U. S. De-

partment of Agriculture.

Size—The largest of the mangoes that have been grown in Florida.

Some of the finest approximate two pounds in weight.
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Color—The color is somewhat like the Cambodiana group, being what

might be described as a lemon yellow with small dark colorations.

Fiber—Fiber very weak, in fact so weak that one may easily halve it

with a case knife and eat the pulp wdth a teaspoon, very much as

one would eat a cantaloupe.

Shape—The large diameter occurs below the middle. The lower and

upper halves are approximately equal. The lateral diameter is

less than the dorsal-ventral diameter. The stem end of this fruit

is very different from any of the other groups that we have. The
fruit attenuates into a sort of a nipple to receive the stem. The
tip is very rounding.

StigmaUc Area—The stigmatic area remains very close to the tip end,

and is not very prominent.

Season—This is the last of the groups to ripen in Florida. The ripening

season is about from the first of August to the middle of Septem-

ber.
*

Varieties—The Soondersha is the only one of this group that we have

fruited so far. As the fruit is heavy on the trees, it would make
a very fine commercial variety.

CULINARY.

Only few Floridans as yet realize the value of the mango as a food.

They think the only way to eat it is out of hand. So far our use of this

fruit for culinary purposes has been limited. It may be used in cooked

form as follows

:

1. Green fruit as you would use apples for apple sauce, or cutting

it up and using it like rhubarb for pies. 2. The ripe fruits

make most excellent marmalade that is most acceptable even to

those who have never cultivated a taste for mangoes. 3. The

fruit as it is maturing makes fine Chutney. It has been used

repeatedly for this purpose in Florida.

President Goodman: Before taking up this paper, we will have

another paper along the same line, by Mr. Beach.

MANGO CULTURE IN FLORIDA.

John B. Beach, West Palm Beach, Florida.

The vast majority of tropical fruits are too perishable to stand

transportation in a fresh state, and, with the exception of the banana

and pineapple, are unknown general^ in our northern markets. The

mango, which is the king of all tropical fruits, will bear transportation
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as Avell as the banana and pineapple, if not better, as the fruit has long

been shipped from Bombay to London, and the only reasons it has

never taken its place in our markets are as follows : The mango is an

exogenous tree, propagated from seed only, while the other two are

endogenous plants, propagated by roots and cuttings. The original

home of the mango is India, and unless the seed germinates soon after

maturity, it loses its vitality. Nevertheless, mango trees are to be

found growing all over tropical America, but the fruit produced is of

such inferior quality as to be unfit for market.

Propagation of superior sorts by budding and grafting is attended

with many difficulties, so much so, that in India inarching is almost

universally resorted to after over a century of effort on the part of

British propagators to substitute a more simple and cheaper method.

As with other fruit trees, seedlings are usually uncertain, and gen-

erally of inferior quality ; and to obtain superior fruit, a territory-

supplied with many thousands of the best seedlings is needed to select

from for propagating' purposes. Therefore, inarched trees had to be

imported direct from India to get a start of superior strains of fruit

in this hemisj)here : and this was first done by the English, forward-

ing trees packed in Wardian cases from the Government gardens of

India and Ceylon to the West Indian colonies. What trees survived

the journey were planted and produced fruit in the Public Gardens of

Jamaica, Trinidad and other colonies ; but very little interest seems to

have been taken in direct propagation from these for distribution, ex-

cept by seedlings, which are unreliable, as before stated.

In 1885, I became interested in the improvement of the mango
in Florida, where I found numerous seedlings producing fruit from

the Keys as far north as Merritt's Island, but all of inferior quality

and very few seedlings to be found which would be of any value in

the general market.

In 1889, I made a trip to Jamaica, and found there that no attempt

had been made at budding or inarching; and I brought back with me
cuttings from the imported trees from Castleton and Hope Gardens,

but was unable to make any of the cuttings strike root, or to save any

of the buds. I afterwards found that it was not the proper season of

the year to bud successfully (March), and also that bud wood kept

any length of time is difficult to make live at any season of the year.

Moreover, I have never succeeded in getting a piece of mango wood

to make roots after being detached from the main stem. I explained

to Mr. Fawcett,. Director of the Jamaican Agricultural Department,

how we had succeeded in Florida by budding, and afterwards learned

that they had some subsequent success there with that method.

In the same year, the United States Department of Agriculture
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imported a number of inarched trees from India, and distributed them

in Florida. Some were delivered to Mr. E. M. Brelsford, of this place,

and I obtained from him several inarched specimens taken from these

original trees by him. All these were later killed by high water in

Jupiter Narrows as I had planted them on land over which salt water

backed up occasionally. Mr. Brelsford 's trees all ultimately died from

cold or fungous diseases as he had planted them on his red hammock

land, which is particularly subject to fungous troubles.

The late Rev. Eldridge Gale, of Mangonia, on the main land at

Lake Worth, received a number of this same importation, and planted

them on the poorest kind of spruce-pine ridge land, where he had

little to fear from fungus; but the freeze of '94 destroyed all his

specimens, excepting the Mulgoba. From this one tree, inarched and

budded trees, bud wood, and cuttings have been scattered all over

Florida.

Mr. Gale's favorite method of propagation was best applied to

large seedlings well established, where the bark was too heavy for suc-

cessful budding. It consisted of planting a long cutting at the base

of the needling and inarching it into the side of the stock at a point

below the surface of the ground, the moisture in the soil keeping the

cutting alive while the union was perfected. This establishes a union

well below the surface, which is protected by the soil from possible

destruction by frost. It is not well adapted to nursery purposes. A
modification of this method, also practiced by him, is a sort of sprig

budding, similar to that so largely resorted to in middle Florida after

the cold of '94 and '95 on the roots of frozen citrus trees. Often the

cutting will be attacked by fungus which enters through the cut end

in the ground, or through the new growth, and often destroys fifty per

cent of these grafts, even after the union has been well formed.

A more certain method is to use a budded or grafted tree for a

scion, planting it at the root close against the seedling stock, and

inarching it into the latter, the well established root of the scion sup-

porting it and enabling it better to withstand the encroachments of

fungus till it is able to obtain a good flow of sap through the union

with the seedling stock. There should be no loss in this method, ex-

cepting from occasional accident.

In 1899, 1900 and 1901, I obtained a Wardian case each year of

one dozen varieties of inarched trees through Mr. William Fee, then

United States Consul at Bombay, but owing to the long journey (about

two months) and failure to water and ventilate properly on the way,

all ultimately died from fungus which had gotten a firm hold enroute,

excepting two specimen Fernandez and Goa Alphonso. Of these, the
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former has fruited several seasons, and produces an excellent quality

of fruit and is very prolific.

In '99 Messrs. Faircliild and Lathrop presented five specimens to

Ihe Agricultural Department, obtained from the Trinidad Botanical

Gardens, and the stock propagated from these trees is bearing in var-

ious parts of Florida, and producing superior fruit. Others were in-

troduced from India in 1902, as well as from Cochin China, by the

Department, and again in 1903 and since then, numerous introductions

have been made from the East Indies, Philippines, Burmah, Africa,

and Mauritius. At present some twenty-five of the best sorts have

fruited in Florida, some of them introduced by Mr. E. N. Reasoner, of

Oneco, Florida, and others will bear this year for the first time.

I began in 1887 to bud mango seedlings from the best trees I

could find then producing fruit in Florida, and at the same time began

importing seeds from India, Ceylon, and the West Indies, from the

best fruit to be had. Many of these trees have produced fruit, but I

have yet to find one that produced fruit of any particular merit, or

superior to our own best seedlings.

Mr. Samuel Belcher obtained some seed of Philippine mangos pro-

duced by trees grown in Mexico, and probably from the fact that

these trees chanced to be isolated and hence not contaminated by pollen

from inferior stock where they were grown, these have proven of super-

ior quality, though they vary much amongst themselves. This grove is

now owned by Messrs. Hixson Brothers, of Miami.

The cold of '94 and '95 proved to me that Melbourne, Indian

River, where I was then located, was too far north for the successful

propagation of tropical fruits, and I moved to Lake Worth, where I

found mango trees w^hich had withstood the cold of this imusually

severe winter. I made a fresh start, and soon had quite a nursery

of seedlings in the open ground, budded from ]Mr. Gale's Mulgoba

tree. But when I undertook to transplant them and ship them to cus-

tomers, I soon found that a very large percentage of the buds died,

even though the stock stood the transplanting. I also tried budding

in pots, but met with poor success. I then put in three summers ex-

perimenting on all conceivable methods of budding, grafting, and

inarching pot-grown seedlings ; and while I met with partial success in

all or nearly all, I finally abandoned everything but inarching as not

feasible for nursery stock which has to be transplanted and packed for

shipment. I since learned that about the same time similar experiments

Avere being carried on by the propagators in Washington, and that they

finally arrived at the same conclusion that I had done. Mr. George B.

Cellon, of Buena Vista, has devoted much time to mango propagation,

and he still sticks to budding in open ground, afterwards transplant-
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ing to wooden boxes, and establishing them in these before delivery.

This makes a very heavy package to transport, as the weight of earth

necessary for the transplanted tree makes them weigh when packed five

or six times more than inarched trees of the same size which have been

grown from the start in pots. This latter method of inarching in pots

has also been adopted by Mr. Reasoner.

The mango will grow and thrive in almost any soil, producing

crops of fruit on the poorest white sand ridges, if properly fertilized,

where not another thing but pineapples would grow. It will also suc-

ceed on land so low that all other fruit trees will be killed out by too

much water in time of freshets. In fact, it will grow on land so low as

to be unfit for anything else but cocoanuts, provided the soil is never

poisoned by salt water. Mangos are often found in the West Indies

growing on the edges of mangrove swamps. It stands wind well owing

to its leathery foliage, and tough, resinous wood, so as to make it a most

desirable windbreak for delicate trees. The fruit matures in June, July,

and August, and can be gathered several weeks before mellow, and ship-

ped while still hard like a pear.

There are as many different kinds as there are seedlings, though

only a few hundred of the best are propagated and known by name, as

is the ease with apples and peaches in America. In like manner, each

variety is prized for some particular quality or characteristic. They vary

from the Round Amini, four to six ounces in weight, to the Soondersha

and Langra Benarsi two to three pounds, and in shape from almost

round to long, crooked, and flattened. Mulgoba is a good typical aver-

age specimen of the East Indian mango, to take as a sample for descrip-

tion ; and as it has a wider distribution in Florida than all other varie-

ties put together, I will take it. I will say here that in Bombay it is

very highly esteemed, often bringing $1.50 per dozen in the local mar-

ket, and is there only considered as second to some of the Alphonso

type in flavor. The latter are all distinguished by particularly long

foliage, while the Mulgoba looks more like the general type of mango

seedlings so far as foliage and habit of growth are concerned. In Flor-

ida the established price for the fruit is twenty-five cents each, f. o. b.

This price was established by Mr. Gale, who for some years pro-

duced all the Mulgobas in the country, and up to the present time good

specimens have always brought that figure. In the fancy fruit stands

in large cities, they retail from fifty cents to one dollar apiece.

Following is the technical description on file at the Pomological

Bureau in Washington: ''Form: General roundish kidney, vert, sec-

tion roundish kidney. Cavity : Form regular, size medium, depth me-

dium, slope gradual, markings corrugations. Size large. Dimensions:

Length 3%, 3% ; cross section 2 11-16, 2 7-16. Suture none. Apex a
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small, obloug, raised rib, about II/4 in. from central point of fruit. Sur-

face undulating. Color yellow, with handsome marblings of bright

red. Dots numerous, yellow. Bloom bluish white. Down none. Skin

medium thick ; tenacious. Flesh color yellow, rich apricot yellow, tex-

ture medium tender, juicy. Seed : Form flat, adhesion cling, size large.

Dimensions, length 2 11-16, breadth 1 7-16, thickness 11-16. Flavor

mild, sweet, very rich. Quality, very good.
'

'

In common everyday parlance it is an elongated and flattened fruit

weighing from 14 to 20 ounces, yellow with red cheek when mellow,

with a thick, leathery skin, the latter possessing a flavor of turpentine,

owing to the fact that the sap of the tree contains a turpentine. The

pulp is a rich apricot yellow.

In flavor it is richer by far than the choicest peach, which it some-

what resembles. It may be compared to a mingling of peach and pine-

apple, together with a spiciness all its own. The aroma of the fruit is

very abundant, and the perfume most subtle and enticing. A plate of

them will perfume a whole room. There is a slight down on one side of

the flat seed, but it does not extend into the pulp of the fruit, even as

much as is the case with a clingstone peach. A special mango fork is

used in eating them. This comprises one long centrgll tine, which is

thrust into the seed at the stem end, and two short tines on each side

of this to engage the end of the seed, and prevent the fruit from slip-

ping about on the central tine. It can thus be held in one hand with-

out soiling the fingers with the juice, while the skin is removed with

the other hand, and the pulp scooped from the seed with a spoon.

The common seedlings are most of them far inferior in flavor and

aroma, while many have a crude, pumpkin-like taste and often are

much tainted with turpentine. All are more or less injured by the

fibre which is attached to the seed, often filling the entire fruit with a

mass of towlike threads, which with the turpentine flavor have given

rise to the common description of the ordinary mango as "turpmitine

and tow.
'

'

It is needless to say that all the varieties which are considered

worthy of propagation are, like Mulgoba, free from fibre. The mango
is a most prolific producer of fruit, and many of the oldest and longest

propagated sorts will blossom and bear fruit, at two years old; in fact

I have matured excellent fruit on specimens growing in 6x6x12 inch

shingle boxes.

There are fungoids which in case of a wet season often attack

and destroy much of the fruit, if measures are not taken to prevent

this, and also the foliage is subject to similar attacks, which, if ne-

glected, often penetrate back up the limb into the hard wood. There
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are also some scale insects which will lodge on the foliage, but taken all

thro' it has fewer enemies and is less injured by their attacks than any

fruit I know of in America, or at any rate in Florida. The turpentine

in the sap protects from all leaf eaters, and with its attractive ap-

pearance, surpassing flavor, and good shipping qualities, together with

the abundant yield, it seems to me that it will prove the greatest money-

maker for South Florida fruit growers to plant. Governor Colton of

Porto Rico told a friend and former assistant of mine, Mr. J. F. Ber-

gin, who is planting a mango grove there, that from his experience in

the Philippines, India, and other tropical countries, he believes there

will be more money in mango-growing than any other business on that

island. If that is true there, it should also be true in South Florida,

and I trust that before many years it will become one of the greatest

moneymaking industries of our state.

DISCUSSION.

President Goodman : One statement I was very much surprised to

hear, because I never understood it so, that the mango is the king of

all tropical fruits.

Mr. Taber : I have tried to raise the mango in the lake region of

South Florida for eleven years, and have never been able to see it blos-

som yet. Florida has fifty-two counties, and there are only about three

in which the mango is likely ever to succeed commercially. I have tried

to grow it under my pineapple shed, but I have failed ; and when we get

a Dakota blizzard that will give us ten degrees of freezing, down it goes

to the ground. I think that a record of failure sometimes is as import-

ant as a record of success.

Mr. Hunt (Georgia) : The only ciuestion is, the majority of us

live north of the frost line, and generally cultivate our crops of tropical

fruits in the greenhouse. Is the mango a good greenhouse product, and
:f so, what variety lends itself to such treatment?

Mr. Beach : I have had no experience with growing the mango
under glass, but have no doubt some of the early-bearing varieties

would do all right. As the trees will bear when only two or three feet

high in the open, I see no reason why they shouldn't succeed in the

greenhouse.

Mr. Taber: There is a question as to which counties of Florida
allow open field culture of the mango. They are Dade, Lee, and Mon-
roe, and the islands or keys in the Florida Straits.

Mr. Henricksen (Cuba) : I undertook to raise mangoes in this

county. I remember in the western part of this county a number of
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groves of mangoes to the extent of five or six acres. Mangoes cannot be

raised successfully in Hillsboro County outdoors. I have very little

confidence in raising them indoors. I visited India, the home of the

mango, and in India it is a large tree. The mango tree in central India

is always obtruding itself upon your vision. It is larger than any of

our orange trees, and so far as its fruit is concerned, it isn't worth

much in India, outside of botanical gardens. In Ceylon and Singapore

and some other places, the mango is cultivated in improved varieties,

and is a good fruit ; but the best mango grown on the face of the earth

is to be found in the Philippines, and the next in Hawaii. The Indian

knows nothing about a good mango ; it grows wild all over his roads,

and he eats the little shriveled fruit as he gets it. I don't think j^ou

will ever raise it in a hothouse or north of Tampa.
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PINEAPPLE CULTURE.

B. K. McCarty, Eldred, Florida.

^reiubors, American Pomological Society, Ladies and Gentlemen.

The successful and profitable production of pineapple fruit depends

mainly on three things : first, the proper sort of land ; second, high grade

fertilizer applied at the right time ; and third, careful, systematic, and

intelligent cultivation. Florida, fortunately, has varied types of soils,

,'.nd there are belts in her borders which are famed for their particular

products. Hastings is famed for the potato, Sanford for the celery, and

Port Pierce for the luscious pineapple.

The pineapple requires either what is known as high hammock, or

I)ine land. A wet, low place will not give satisfactory results, as the

pineapple requires a high, dry soil. Our East Coast land, when used for

pineapples, is first cleared of all growth and underbrush, which is

burned; and the land is then "grubbed," i.e., completely pulverized and

stirred by means of a grub hoe, shaped somewhat like a mattox, but

wider. Grubbing should be done with care, as too many roots left in

the ground prevent the plant from starting properly, and make the cul-

tivation harder and more expensive. The land is carefully and sys-

tematically raked of all trash roots and other rubbish. This material

."s burned in windrows in the trails. The land should not all be burned

over, as this destroys humus which has taken nature centuries to pro-

duce, and which, if left on the ground, prolongs the life of the field. A
]»ineapple field is laid off in beds of twenty rows each, planted in the row

twenty inches square with a six foot trail between the beds. This gives

twelve thousand five hundred plants to the acre. Some people plant in

narrow beds, but, personally, I prefer the wide beds. The land is

)narked off with a marker pulled by man power. When you have your

land prepared, the next move is to plant your slips. A pineapple plant

or slip is first shucked, or the hard base or tip is cut off with a sharp

knife, and the lower leaves are removed, which will show the small root-

lets all on the under side. The plant should not be peeled so high that

v.hite shows, because in that case the plant will scald in the soil. Plant-

ing is done by means of a trowel, and care must be taken not to set the

ylip so deep that sand will fill the bud or heart of the plant. Plants

should be set as soon as they can be obtained in the summer from July

15th to August 30th. Slips set later are in danger of rotting. About

ton days after setting, or as soon as they are firmly rooted, I cultivate

them to remove the sand which may have gathered around the base of

the plant; and until the plant gets too large, I do this at least once a
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month, if ground is dry enough, as this cultivation will greatly aid in

growing the plant. From the time of planting until the first crop is

harvested is about twenty-two months.

The original plant suckers form the bole of the plant, and this con-

tinues from crop to crop. The life of a field should be about ten crops

with proper care, and sometimes the life of the field may be lengthened

by extra good care. I use from 3000 to 4000 pounds per year per acre

of high grade fertilizer. This, for the first year, is mostly worked into

the ground: after that it is broadcast over the plants, and the rain

washes the fertilizer down to the base of the plant. Pineapple plants

require lots of ammonia. The current opinion among the pineapple

growers is that too much potash has been used in the past. A volume

could be written on the matter of fertilizer, and this should be worked

out most carefully for each particular piece of ground and each season.

The pineapple season in Florida varies in different years, but usually

commences about May 20th and continues for about forty days.

Pines are picked in the field by men who wear canvas leggings and

mittens to protect them from thorns, and the apple is thrown to a

catcher in the trail, who wheels the fruit out to where it can be picked

up by the wagon. Great care should be used in picking. The fruit will

show a light greenish cast around the base when it is ready for shipment,

and if it is picked too green, the result is a poorly flavored fruit. Pines

should be cut with a knife inserted under the base of the apple, sever-

ing the stem. This prevents the fruit from rotting around the core.

Pineapples are easily bruised, so unusual care should be taken in hand-

ling. The packer must always remember that when the fruit first strikes,

it has no elastic skin to protect it, but, instead, is solid meat. The haul-

ing from the field is done in field boxes which are made with orange

heads and centers and pineapple slat sides. This gives room for three

full layers of fruit of any size without bruising when crates are stacked

together. Upon arrival at the packing house, the apple should be care-

fully laid down upon a padded bin to prevent bruising.

The ordinary packer packs one hundred crates of pines a day of all-

sizes, running from eighteen to forty-eight in the crate, packed in layers,

alternating crowns and apples. The fruit is wrapped in paper fifteen

by twenty inches, and the crate is ten and one-half by eleven and one-

half by thirty-six inches. Packages should be neat and attractive. The

fruit should be carefully wrapped and packed and graded as carefully

as possible, for the package reflects upon its grower and packer. Try in

all possible ways to establish your mark upon the market as being abso-

lutely reliable, so when a person purchases a box of your fruit he will

find that, as far as in your power, you have fulfilled your part, both in

]^ack and flavor. Don't hesitate to throw out even the slightest marred
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or defective fruit, for by so doing you are protecting your name and

brand, whose value is priceless. Pineapples are loaded in cars and then

filated in tiers, three hundred crates to the car, while some markets ac-

cept a minimum car of two hundred and fifty crates. Some growers sell

f. 0. b. at their packing houses. Others ship to commission houses, while

still others use the distributors to advantage. The growing of pine-

apples has always been a lucrative business in the past. While we have

to meet Cuban competition in its severest form without relief to any ex-

knt from our own government in the way of duty, still the pineapple

grower in his own small way has tried to "make good," and with but

few exceptions has succeeded. Our business, I regret to say, has some

who are careless in the picking of green fruit, which has a demoralizing

effect upon the market, though this is not practised by any means to the

extent it is done in the orange industry. I am satisfied in my own mind
ihat The Florida Citrus Exchange will eventually and entirely correct

this unnecessary evil, while we hope for that same happy time in our

own business. We have this protest to make to the fancy fruit dealer

who sells our fruit to the man who eats it—that he fails to show the

same up in its best form, allowing half rotten and withered fruit to clog

up his stand, and thus give to the purchaser a poor opinion of our fruit.'

I have endeavored to treat my subject in this brief article from an

instructive point of view for those who are not conversant with our

business. Pineapple growers, like all other true pomologists, are always

trying to better their product, and are ably assisted by the scientists of

the State Experiment Station at Gainesville, whose professors and as-

sistants are ever ready to help in any way to correct some of the un-

avoidable evils which beset our business.

Persons who are further interested in the subject which I have just

treated can secure additional valuable as well as instructive information

by writing the following address : Director Experiment Station, Gaines-

ville, Florida.
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FERTILIZERS FOR THE CITRUS FRUITS.

E. O. Painter, Jacksonville, Florida.

There is no fruit raised on the face of our globe that has gone

through so many different fertilizer crazes, and had applied to it so

many different kinds of real or so called fertilizers, as the citrus of

Florida.

When the early settlers first took up the raising of oranges, with an

idea of money making from their sale, nothing was known by them

about fertilizers. They found the wild orange trees growing luxuriantly

in different parts of the state, but always in a hammock and nearly

always near some body of water. The hammocks were cleared or

deadened, the sour or wild trees cut off, and rebudded to sweet stock,

and in a few years a wild hammock was converted into a very profitable

bearing grove. The accumulated humus of past ages was furnishing the

plant food for the orange tree. Seeing these wild trees doing so well

caused many to believe that all one had to do, to get a grove, was to

clear the land, plant the trees, and wait a few years for the trees to

come into bearing. The hammock was too hard to clear, therefore the

pine land was adopted. Trees that were too thick in the wild groves

were taken out and transplanted into grove form. These trees usually

j^tarted out beautifully and made some growth, as long as they had any

stored-up vitality, but that was soon exhausted and the trees died,

—

starved to death.

Now some wise people looked at the poor humusless pine soil, and

then at the black mould of the hammock, and got an idea. To make a

success of orange growing on pine land only required that some of the

muck from our muck beds be transported to the pine land. Large holes

were dug, a cart load of muck put in the hole and the tree planted.

Kesults :—Trees died. In digging up some of these trees four years later

the muck was found to be as dry as powder.

Improvements were made in handling muck by sweetening and

composting with varj'ing results. The muck discussions at some of our

horticultural meetings were warm, but it was finally dubbed a "harm-

less amusement" by one of our leading horticulturists and its use has

gradually lessened. There were some exceptions, however, where muck

(^id good work, but it was where the muck could be put on the grove

from two inches to half a foot in depth, as was done by iMr. F. G. Samp-

son of Boardman and Mr. H. B. Stevens on the Bishop Grove at Citra.

These were exceptions, as the groves were so located that the muck

could be put on the grove for about twelve cents per yard.



THIRTY-SECOND BIENNIAL SESSION 55

The demand for groves in the early days was so great, and the

growth of trees so slow, that many things were tried to help them along.

The growing of cowpeas and other cover crops was tried, but the turn-

ing under of green crops soon soured the land, so that even cowpeas,

after being planted, would come up, become disgusted, and turn back

again. In some groves it was hard to get anything to grow. The soil

was literally worn out.

Then came along the fertilizer agent who had "just what was

wanted," a "perfect plant food,"—no analysis, simply a name. A rich

harvest fell to those agents for a few years, then the growers began to

think they were not getting results in accordance with the cost, and

looked around for something else. Cotton-seed meal was tried, and

under its use the trees fairly jumped. The land in the orange grove

was made j^ellow with meal twice a year. The grower was happy, as he

had found at last "the thing" so long sought for. But his joy was only

;'f short duration. The trees gradually grew less thrifty, and the fruit

produced was coarse and thick skinned with no market value. Then the

grower thought the meal was not so good as it "used to be."

On one occasion two people were traveling through Florida. One
had just arrived and the other had been in the State two weeks, and was

thoroughly posted on orange culture in Florida, and prepared to give

oven the old settlers advice. The two were passing through Orange

County, where the orange groves lined both sides of the railroad right

of way. It sometimes happens that a lichen or moss grows on the trunk

of the orange trees that gives a yellow appearance. The trees in the

groves along the railroad were in that condition. As a piece of informa-

tion, the two-weeks-old settler told the newcomer that the grove owners

"were putting so much cotton-seed meal on the land to grow the trees,

that the trees could not use it all, but that it was coming out through

the pores of the bark on the trunk of the trees." It never fails,—the

shorter time a man has been in Florida, the more he knows about how
things should or should not be done. By this time, even the fruit grown
on the original sour trees was going to market with large decay. •

Everything that could be bought that was said to act as a fertilizer

was tried : cotton-seed meal, linseed meal, tobacco stems, slaughter house

refuse, tankage, or so caUed blood and bone, rotton bone, etc. All had
their day and the agent made good his bank account. The hardwood
ash man had his day. He reasoned :—ashes are all that is left of burned
wood, hence contains all that is needed by the trees to make new wood.

I^Iany growers thought so, too, from the results received where they had
previousl}^ used nothing but cotton-seed meal or tankage. Fifty dollars

per ton was paid for many a ton of ashes. One grove was practically
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rained by the heavy application of ashes. The improvement was of

.short duration.

The ash craze soon subsided, to be followed by the Thomas

Slag mania, the gas-house lime delusion, and the soft phosphate halluci-

nation. They all had their day, were found wanting, and dropped.

Twenty years ago, the Florida orange was getting a very bad

reputation for carrying qualities, and none of the special or so-called

complete fertilizers seemed to remedy the trouble. The writer had in-

stituted at that time a series of analyses of the soil in groves, and found

that they all gave a low potash content, while the fruit and tree showed

a high per cent. At that time, sulphate of potash was little known and

hard to get, but persistency secured it, and for two years the growers

bought sulphate of potash that came direct to them from the mines in

schooner lots. The effect on the fruit was so marked that not only were

the carrying qualities of the fruit increased but the flavor improved.

Sulphate of potash had come to stay. Twenty-five years ago twenty-five

tons of potash would have covered all the potash used in the State.

This year there will be used in the neighborhood of thirty thousand

tons of various kinds of potash. A slight increase.

Twenty years ago, it was the exception rather than the rule for an

orange tree fertilizer to analyze over two per cent potash, while now no

brand that is intended for bearing trees contains less than ten per cent,

and some as high as sixteen per cent.

Now, what is the lesson that comes to us from these years of ex-

perience and observation? It is that, while the orange will take any-

thing that is given it in the fertilizer line, and will live under more

methods of cultivation than any other fruit tree, it has its likes and dis-

likes. The kind of fertilizer that is desirable follows, together with the

analysis of some that will give the best results, depending on the kind

of soil on which the grove is planted.

It is generally conceded that an all-around fertilizer for bearing

trees is one analyzing four per cent ammonia, six per cent available

phosphoric acid, and twelve per cent potash, but this must be varied with

i.he location and condition of the soil. If the land is low or hammock,

the ammonia should be reduced and the potash and phosphoric acid in-

creased. For young or growing trees, the potash can be reduced two

thirds, and the ammonia increased one unit. For early maturity of

fruit, reduce the percentage of ammonia to two per cent or even less,

and increase the available phosphoric acid to ten per cent. Do not cul-

livate the grove after the first of February. Use a pure chemical goods,

and scatter it broadcast around the trees.

The different citrus fruits, however, require different methods and

quantities of fertilizer to produce the best results.
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In growing the round orange, it is the grower's ambition to have

M medium-sized, smooth-skinned, juicy fruit. It is partially the reverse

with the tangerine, mandarin, and King. Large fruit, and compara-

lively thick rind that is easily separated from the pulp, with the juice

v;ell developed, is wanted. To get this class of fruit it requires a higher

percentage of ammonia or an increase of ten to twenty per cent of

fertilizer.

The grape fruit is also a greater consumer of fertilizer than the

r( und orange, and needs at least ten per cent more, but not one higher in

ammonia, as it is a smooth skin and not too thick peel that is wanted.

The lemon is also a gross feeder. While four per cent ammonia

would do for the round orange six per cent is required for the lemon.

The lemon when properly grown is never allowed to reach maturity. It

is gathered when it is the proper size. The tree should have vitality

enough in the shape of plenty of plant food so that the fruit would be a

very large size if left to mature. In this way a more even crop of fruit

can be gathered.

The best sources of 'plant food for the citrus are the different

chemical forms, as they not only produce the best results in growth and

iiealth of the tree, but also improve the flavor of the fruit. The flavor

and character of an orange can be so changed by fertilizing that one

would not recognize the fruit tM^o different seasons as coming from the

Scune tree.

For ammonia, use sulphate ammonia, nitrate soda, or nitrate potash,

and possibly cyanamid.

For potash, use sulphate of potash, high grade, double manure

salts or low grade, the latter preferable on account of the magnesia it

contains.

For phosphoric acid, use dissolved bone or acid phosphate. The

former is the better, but the latter the cheaper.

Sometimes an inquiry comes, "Can we get a fertilizer that will

always make bright fruit and avoid russets?" The fertilizer has noth-

ing to do with the rust mite. He is controlled by spraying, methods of

cultivation, or particular location of the grove.

Your president, yesterday, said "the russet apple was the best

apple and the russet orange the best orange." This reminds me of a

question put to me by a fruit merchant in the Covent Market Gardens

in London in 1892. He says, "A friend of mine out in the States

writes me you have a very fine russet orange in Florida. How did you

happen to get that variety. Is it a cross between the bright orange and

the russet apple?" I then had to tell him that any variety of the citrus
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family was likely to be a russet ; that the rust was caused by an insect

called the rust mite ; that this mite stood on its head and bored holes in

the tops of the oil cells, and this allowed the oil to run out, which oxi-

(iized on the outside, making the rind tough. This is the reason one can

suck the juice from a russet orange and not have the lips smart, while a

bright orange will make you wish you had peeled it. He replied, "How
strange, fancy.

'

'

President Goodman : A very valuable and very practical paper on

fertilizers. We don't intend to open the field for discussion of fertiliz-

ers of all kinds, but will have a few moments' discussion on the use of

fertilizers for orange growing. Make your statements short and practi-

cal, and give the proportions of nitrogen, phosphoric acid, and potash

you think the best. I will call on Mr. Miller of the Florida Experiment

Station.

Mr. Miller: I would like to say I haven't been associated with the

Florida Experiment Station in a number of years, and I have had no

great amount of experience with fertilizing citrus fruits. The fertiliz-

ing experiments conducted when I was connected with the station were

mainly on pineapples, but it is generally conceded that a high quantity

of potash will give fruit a thinner skin and a decidedly better flavor.

President Goodman : Have we anyone frem the Experiment Sta-

tion of Florida Avho can give us a few words on this subject?

Professor Rolfs: This fertilizer question is a very important one

for the Florida State Horticultural Society every year, and I am very

glad my friend Painter got his long essay out of his system before the

ineeting of the State Horticultural Society. What we know about citrus

fertilizers is probably contained in Mr. Painter's essaj^ ; what we do not

knoW' w^ould make a great big cyclopedia. We are just beginning to

h arn something. The Experiment Station has started in on a ten-

years' contract to fertilize certain lots of citrus trees. At the end of

that time, we hope to be able to say something more definite and to the

point. Our experience with the fertilizer coincides almost exactly with

w^hat Mr. Painter has told us.

President Goodman : That is just the information we are glad to

get.

Mr. Thompson (Ontario) : I would like to ask if anyone in the

c 'trus industry has used basic slag or Thomas phosphate in his citrus

groves ?

Professor Rolfs : It has been used many times, by some with very

favorable results. Others were not so well impressed with it. In some
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cases, they consider it better than dissolved bone, and better than acid

phosphate ; in other cases, not as good. Until we get down to the under-

]>ing facts, we can't tell why it is good in one grove and bad in another,

A Member : Does the soil have anything to do with it ?

Professor Rolfs : So far as we can say at present, favorable or un-

favorable results do not depend upon the character of a particular soil.

Good results have been obtained on almost all character of soils, and bad

also, in the use of Thomas slag.

THE ROTUNDIFOLIA GRAPES
F. C. Reimer, West Raleigh, North Carolina.

The Sontli is remarkably rich in native fruits. Native plums, per-

Mmmons, blackberries, dewberries, raspberries, huckleberries, mulber-

r:'es, walnuts, hickories, and pecans are widely distributed, flourish, and

many of these have given us valuable cultivated varieties. But the

South is noted especially for its native grapes. Twenty of the species

native to the United States are found in the South. Furthermore, all

.if the native species which have given us valuable varieties are well rep-

r< sented in the South.

Of all these fruits, the Muscadine grape, Vitis rotundifolia, Michx.

',s the most unique. The latest authority on southern botany regards

this grape as so distinct that he has placed it in a new genus, naming
it Muscadinia rotundifolia. (Michx) Small. It is distinctly a southern

grape, growing wild from southern Maryland to Florida, and westward

to central Texas. Even in the southern states, it is not found wild in

the higher mountains, and when planted there proves a failure. It loves

the sandy soils, hence is most abundant and reaches its highest develop-

ment in the light soils of the Coastal Plain region. This grape is so

abundant on the poor, sandy soils along the seashore from Virginia

southward, that the early explorers, Amadas and Barlowe, gave a perfect

description, when they exclaimed, "so full of grapes as the very beating

and surge of the sea overflowed them, '

' and further,
'

' in all the world

the like abundance is not to be found."

HISTORY.

It must be emphatically stated that this species gave this country

the first native grape to be brought into cultivation. Authentic records

show that the Scuppernong grape was in cultivation in eastern North

Carolina as early as 1760, and the indications are that it had been in

cultivation for some time previous to that date. The original Scup-

pernong vine was found in Tyrrell County, in northeastern North Caro-

lina, by Mr. Isaac Alexander, about 1750. The original vine, which is

fitill bearing good crops, was photographed by the speaker in 1908.
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CHARACTERISTICS.

This species is so distinct from other grapes that it is easily-

recognized. The vine is a very rampant grower, and attains great size

;

rmgle vines sometimes cover a quarter of an acre of ground. The
speaker has measured one vine, the trunk of which is seven feet six

inches in circumference. It attains a venerable old age, often passing

the century mark. One of the striking features of this grape is the

behavior of the trunk, which often splits up into several divisions when
it becomes very old. The wood is hard, light gray in color, and the

central portion, commonly spoken of as the pith, passes through the

nodes, differing in this respect from all other species, except its close

relative, Vitis mimsoniana. The leaves are bright green, shiny, and
i:omparatively small. The tendrils are simple, which distinguishes this

species readily from all others save one. A marked peculiarity of old

vines is the habit of producing numerous aerial roots on the large

branches, especially when the vine is grown on a dense arbor. These

sometimes become long enough to reach to the ground where they will

grow into the soil like ordinary roots.

The vines also present some marked correlations: The Scupper-

nong and other varieties producing light or white fruit, have greenish

tendrils, nodes, and white-tipped aerial roots. The varieties with black

cr purple fruit have reddish tendrils, nodes, and aerial roots.

The flowers are produced in clusters, varying from ten to sixty in

jiumber. They contain stamens, but the pollen is worthless, at least in

our cultivated varieties, hence they are self-sterile. The flowers, which

ere produced in great abundance, appear very late, during June in

North Carolina. The blooming season of each variety lasts about four

weeks. Considerably more than half of the wild vines produce only

niale flowers. Nurserymen should propagate and offer for sale male
vines. At the present time only one nurseryman in the South is doing

this.

The fruit is produced in small clusters, and with many varieties

falls or "shatters" as soon as ripe. The berries are large, and are

tither black, purple, red, or white in color. The skin is generally very

thick and tough. The pulp is tender, juicy, and very aromatic. In

quality they rank from poor to excellent, depending on the variety.

Most of the varieties are very prolific. Some vines have produced
t!t the rate of 870 bushels per acre.

The vines and fruit are comparatively free from diseases and in-

sects. No insect injury of any consequence is done ; the vine is seldom,

and the fruit never, seriously injured by any disease.
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CULTURE.

The methods of growing this grape are somewhat unique. It is

("liffieult to propagate from cuttings, and the laborious method of layer-

ing must be resorted to. This has retarded its distribution to a marked

degree.

The vines are seldom pruned, and probably do better without

pruning than any other grape in cultivation. The size of the berries is

not materially reduced by lack of pruning, and the crop is usually

tibundant with such treatment. Many of those who have attempted

T»runing have given it up, stating that it does more harm than good. The

principal reason for this is that the pruning has usually been done dur-

ing the wrong time of the year. If these vines are pruned during late

winter or early spring the result is such excessive bleeding that the

plant is materially weakened, and it takes from two to three years for

the vine to recuperate. If the vine is pruned during the summer, when
in full leaf, or during the fall months, soon after the leaves fall, |:here is

no bleeding, and no injury results. In this way, the vine can be kept

within bounds, the clusters will be larger, and the fruit can be more

easily gathered.

In most cases, the vines are still grown on the crude, old-fashioned

arbors; and this beats any other mode of training, so far as the shiftless

grower is concerned. That some form of trellis will prove more satis-

f.'ctory for the up-to-date grower is equally certain.

VARIETIES.

At present only a comparatively small number of varieties of this

species are in cultivation. The nurserymen are offering about a half

dozen varieties, and only about a dozen more are locally grown. The

varieties in cultivation, however, show that there are great possibilities

stored up in this species. Of the varieties in cultivation, one has white

fruit, one reddish fruit, while the others are either black or purple.

Most of the varieties have round or spherical berries, but at least one

variety has oblate fruit and at least two varieties have oval berries.

The ripening season of the early varieties begins during July, and
the late varieties extend it to November. There is much variation in

the color of the fruit, the thickness of the skin, and the quality. While

raost of the varieties shatter their berries readily when ripe, the fibro-

vascul-ar bundles of some enter the fruit as in the Concord, and the ber-

ries of these varieties cling tenaciously to the cluster.

Some of the very best varieties are only locally known, and some
of them are not being propagated or sold by any nurserymen. This is

unfortunate, as some very valuable varieties have been lost in this way.

For example, Froelich's Seedling, at one time grown in eastern North
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Carolina, has been lost to cultivation, so far as is known at the present

time. This variety had a sugar content of ninety-five per cent, accord-

ing to Oesehle's scale. This is remarkable when we consider the fact

that the Scuppernong, the leading variety now grown, tests only eighty

per cent, when grown under the same conditions.

One of the interesting facts regarding this species is that all of the

l(!ading varieties, save one, have originated in eastern North Carolina.

The Thomas, which is the only important variety that has originated

ciitside of that state, comes from South Carolina near the North Caro-

lina line.

USES.

The fruit of this species can be put to as many uses as that of the

Northern Fox grape. Nearly all of the varieties are excellent for dessert

purposes; in fact, most Southerners prefer these rich, aromatic grapes

to any others in cultivation. The only way to give most of the varieties

a fair trial is to eat the fruit as soon as it is gathered from the vines.

The skin is often broken where the stem is attached, and if the weather

is warm, the juice soon begins to sour at this point. This precludes the

possibility of ever shipping the fresh fruit of most of our varieties, to

distant markets.

These grapes are admirably suited for wine-making. Among
sweet wines made from native grapes, there is none superior to that

made from the Scuppernong. A bushel of Scuppernong grapes will

yield from three to four gallons of wine. While many prefer the wane

made from the Scuppernong, some of the other varieties produce wines

equally good, or better.

Unfermented grape juice has been made on a small scale from this

grape by a few individuals for a good many years. Some of the varie-

ties, notably the Scuppernong, are not very satisfactory for this purpose,

as the juice lacks character, or tastes "flat." Some varieties, like

Flowers and James, will produce a fairly satisfactory grape juice, pre-

ferred by some to that made from the Concord grape. I hope that this

may become an industry of some importance in the South, but so far

the results have been very discouraging where it has been tried on a

commercial scale.

IMPROVEMENT NEEDED.

While the varieties of this species possess many very desirable

characteristics, they also possess some extremely undesirable habits. It

f.eems as though the best and the worst characteristics have been com-

bined to produce this species. These undesirable features are : first, the

dropping of the berries from the clusters as soon as fully ripe ; second,

the unevenness of ripening of berries in the same cluster, some of the
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bfi'i'ie.s often ripening and falling a week before the last on the same

fluster are ripe; third, the small size of the clusters; and fourth, the

\evy thiek skin of some varieties.

As this is a very persistent and stable species, it will be a difficult

)uatter to eliminate all of these undesirable characteristics. The matter

is eonsiderably complicated by the fact that they are self-sterile. In

other words, it is impossible to cross directly any two varieties of this

species.

B}" combining all of the desirable characteristics of several varieties,

we can get near the ideal. "We must get the clinging quality of the ber-

1 ies from the Flowers, the thick skin from the Thomas, larger clusters

from the Flowers Improved, and miiform ripening of all the berries

i?'om another species.

It is possible that we may eventually get self-fertile varieties.

]\Iost of the wild Northern Fox grapes are self-sterile, and yet many
^aluable self-fertile varieties have been derived from that species. We
have found in our work in North Carolina one wild fruiting Muscadine

vine which produces good fertile pollen. It seems only reasonable to

conclude that self-fertile varieties may eventually be found or produced.

A GRAPE FOR THE MILLION.

In conclusion, let me state that this is distinctly a grape for the

amateur. It certainly is a grape for the millions. It is admirably

Suited to the careless, indifferent, happy-go-lucky grower.

Let us briefly summarize its desirable characteristics. It is easily

grown, in fact, will flourish and yield abundantly for the lazy, the

shiftless, and the undeserving. It will thrive on the very poorest soils.

T have seen it yielding abundantly on the despised sand hills, where

very few plants can subsist. It is long lived, each vine usually outliving

the man who plants it. Its freedom from diseases and insects is prover-

bial. It is an enormous bearer, surpassing in this respect any other

native grape. Each variety has a ripening season of practically one

month, during which time good ripe fruit can be gathered every day.

The ripening season of the various varieties, from the earliest to the

latest, extends without a break from, July to December. It furnishes

delicious grapes after all the ordinary kinds are gone, and at a season

of the year when there is a scarcity of fruits in the South. Surely, this

is the king of fruits for the family vineyard of the South.

DISCUSSION.

President Goodman then called on Mr. W. B. Powell, the Secretary

of the Tampa Board of Trade, to make a few remarks.
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Mr. Powell : We have laid out a program here for you that will last

till next month, if you want to stay with us. I think the program is now,

that tomorrow morning at eight o'clock, we congregate at the Favorite

Line dock, take the steamer chartered for this purpose, and go over to

Bradentown. You will pass the beautiful city of St. Petersburg, and

you will come in pretty close touch with the forts which protect the

channel into this Bay. Then you will go into the Manatee River, where

you will pass the vegetable gardens, and I think the program is to land

you at the largest grape fruit grove in the country. You will return

Siome time during the evening by moonlight. On Monday we are going

to take you over to the greatest sponging port in the United States. You

will see the divers at work. When you get back, we have a program

arranged here Tuesday, and one for Wednesday, and so it goes till Feb-

ruary twenty-second.

Colonel Brackett: I would like to state that the Committee on

Wilder Medals want to get together as soon as possible after the adjourn-

ment of this meeting.

President Goodman : I will appoint the following committees

:

Committee on Finance

:

W. C. Eeed (Indiana),

T. C. Johnson (Virginia),

G. C. Richardson (Missouri).

Committee on Obituarj":

E. R. Lake, Washington, D. C.

Wesley Greene, Iowa.

J. Van Lindley, North Carolina.

Committee on Resolutions

:

A. N. McNeill, Ontario.

W. N. Hutt, North Carolina.

R. B. Whyte, Ontario.

Committee on Nominations: the vice-presidents.

Committee on Place of INIeeting : the executive committee.

Committee on Secretary's and President's reports:

C. H. Dutcher, Missouri.

G. L. Taber, Florida.

B. J. Case, New York.
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CITRUS CULTURE IN TEXAS.
R. H. BusHWAY, Algoa, Texas.

Picture if you can a boundless prairie intersected here and there

by bayous and creeks, but otherwise apparently as level as a billiard

I able, and you have in your mind's eye a conception of that district in

Texas that has suddenly leaped to the front as an orange section; in

jact, where is now being developed the third and last sub-tropical fruit

belt in the United States.

With our southern boundaries lapped by the waves of the Gulf of

^Mexico, a soil marvelous in its richness and productiveness, a rainfall in

the humid belt of forty-eight inches annually, transportation facilities

I xcelled by no other district on the continent, a citizenship that is an

fimalgamation of the hardy American races from all points north of us.

There is no doubt in the mind of any thoughtful man that there is now
being created ovit of the boundless wealth of the Gulf Coast country a

district that will undoubtedly become the richest, agriculturally, of any

ill the world, and that will support a larger population than any other

flection of our country. So stupendous are the possibilities, that the

joind fails to fully grasp them, and although I have labored for twenty

years I am still unable to more than predict the future; in fact, the

mind falters, tongue becomes dumb, and only the "Dreamer of Dreams"
v.'ould dare to prophecy the future of the Houston-Galveston belt.

Briefly, I will sketch the inception of orange culture here, that it

may lead to a better understanding of the statements relative thereta

'.\hieh I will make.

Our experiments, for such they have been until the last few years,

date back to the past twenty years, in other words since it was con-

clusively proven that our soil and climatic conditions were remarkably

I'avorable to the growth of the Citrus trifoliata, and that its value as a

stock upon which to grow the sweet orange became fully known. While

the Citrus trifoliata was introduced into the United States over thirty

years ago, it was first planted either for hedge, or as a freak citrus plant

that produced blooms equal in fragrance and beauty to those of the

C'range. Later conies to us the Oonshui orange, which was afterwards

renamed the Satsuma, and is generally known as such to the horticul-

turists. These two plants, the Citrus trifoliata and the Satsuma, seem

to be true affinities, the one completing the perfection of the other.

The first plantings were few, but we were given confidence from
the fact that throughout our coastal plain there were growing scattered

Sweet seedlings, mostly of Avhat is known as the Louisiana type. Some-
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of these are now sixty years of age, and with only occasional injury,

])ave been fruiting continuously and stand today as guide-posts to the

horticulturist who will profit from them. However, it is only by su-

perior excellency that we could hope to establish ourselves in the fruit

v/orld as an orange-growing section, and as a last analysis we always

<;ome back to the Satsuma on Citrus trifoliata stock.

After years of pioneering, we have reached the point where the in-

"dustry is on a substantial business basis and will encourage the home-

l)uilder and investor to enter the industry with the full knowledge that

3ie will be repaid for his toil and time. What I shall say at present will

3 elate only to that portion of the Gulf Coast Country known as the

humid belt, and having a heavy rich surface soil with a clay subsoil of

5rom one to three feet and a rainfall of at least thirty-five inches annu-

ally. This belt consists of a narrow strip bordering on the Gulf of

Mexico about three hundred miles and running back into the interior

about fifty miles—in some cases, however, it goes further north than

this, owing to air-currents and the influence of the trade-winds which

tend to keep the temperature up and beat back our "northers."

Cold has always been the great enemy in the production of citrus

fruit, and before commercial plantings are made, the limitations of the

tree to be grown must be determined with reasonable accuracy. The

first severe test after the early plantings was in '99, when the tempera-

ture fell to ten degrees above zero—the result was the loss of trees down
to the banking ; after this trial, however, we went forward with renewed

confidence, and plantings were greatly extended. After one year in

^vhich to recover from the freeze of '99, our progress was rapid and

profitable with the result that many thousands of acres were planted to

the Satsuma orange.

Early it was prophesied that we would have difficulty in marketing

our output ; while our most severe critics could find no fault with the

equality of the fruit, it was stated that it was not suifieiently attractive

to tempt buyers, and that it would not keep—both of these pessimistic

prophecies have failed of fulfilment. It has been demonstrated beyond

n shadow of a doubt that we can keep the Satsuma almost indefinitely.

As an illustration, I had two shipments of oranges sent me last year

Trom Japan ; they were on the road fifty days, during which time they

AA ere subjected to all the variations of temperature and moisture that go

with a long sea and rail voyage. The shipments consisted of four

standard crates ; I kept them thirty days after they reached me, and the

loss was less than a dozen fruits. Further, our native-grown fruit has

been kept in the house from the middle of December until the first of

April without any artificial refrigeration or other agencies. So much
for their keeping qualities.
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Now about their marketability. We have found that, wherever in-

troduced, the demand has far exceeded the supply. Taking our local

markets as an index, we find the Satsumas selling at from 40 to 50

cents per dozen against 30 to 40 cents per dozen for Standard round

oranges. All of our Satsumas are shipped in the half-box, and the de-

mand this year was so great that prices were advanced from $2 to $2.50

per box f.o.b. growers' station. Where they have been sent to the north-

trn markets, they have always received a hearty welcome, and I can't

do more to emphasize this than to refer to Mr. G. L. Taber of Florida,

who has made a statement that his Satsumas in carload lots have sold

at auction on the New York markets for one and two-thirds times as

much as his best round oranges.

We have proven that we can grow the fruit and that it will find a

ready market, but like all new industries, we lack perfection in many of

the essential features necessary to the fullest measure of success. The

demand has been so great that our growers have not fully realized the

importance of attractive packages, careful grading and artistic packing.

To educate ourselves along this line, last summer there was organized

The Texas Orange Growers' Union, who will undertake a campaign oJ^

experimental investigation and education, so that we may counsel among
ourselves and find out and adopt the best methods of handling our out-

put. As it is, the revenues derived have been so remarkable that it is

hard to convince our planters that there is need of more attention to

detail. To cite an instance in point, I wish to read to you a statement of

the revenues derived from Mr. Stout's orchard of Satsumas, beginning

in 1906. which was its fourth year

:

Oranges sold in 1906 $ 445.91

Oranges sold in 1907 2895.74

Oranges sold in 1908 1653.98

Oranges sold in 1909 6365.79

Total revenue $11359.42

As this orchard consists of six and one-half acres, you will find that

the revenue per acre for the four years amounts to $1746.64 plus; you

will also find the revenue in 1909, which was the seventh year, was very

nearly $1000 per acre. Now bear in mind the fact that this orchard has

1 advantage over any other in the district in so far as soil and climate

are concerned. I might cite other instances, but believe that this will

prove that we can produce and market the fruit. There is no doubt

whatever that the future holds for the Texas Citrus Belt many trials, as

the industry is growing by leaps and bounds, and we will have to rapidly

educate the public to eat the Satsuma orange ; but one thing is certain
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—no one who has ever had the pleasure of consun;ing a fine Satsuma

Mill ever be satisfied until he has more of them.

While the Satsuma represents the bulk of our planting, we are

looking forward to obtain, if possible, something better, and the best

minds in the Texas district are working on the production of other

fcorts. "We have some rare new varieties of great promise, but we must

prove their adaptability to the Citrus trifoliata stock, and that they

will stand the colds to which they are to be subjected at long intervals.

At present the only round orange grown to any extent is locally known

as the Dugat. "While there has been some difference of opinion as to the

origin of this orange, there is no doubt whatever that it belongs to the

type of Louisiana Sweets; it is of fine size, rich color, with fine flavor,

and very juicy ; but owing to the presence of a good many seeds and a

close clinging rind, we hardly look for it to become a standard commer-

cial sort.

"We are also growing to a greater or less extent the tangerines, and

Ihey have proven reasonably hardy ; the kumquat is in its natural ele-

ment in our soil and climate and passes with safety through our cold

A'.-eather. In addition to these fruits, the pomelo is attracting the atten-

tion of our planters, and our experiments show that they fruit early

en the trifoliata stock. The Marsh Seedless has passed through ten de-

grees with very little loss of wood. Some trees that were fully dormant

are now green to the tips, while others are killed to half-inch wood. Our

progress has been slow but sure—by the proper selection of soil, thor-

ough preparation, the planting of good trees, and continuous summer

cultivation, the planter is sure of success.

The present status of the industry is such that it is appealing to

large investors, and while the pioneering has been done by the small

man, and innumerable small plantings are being made, in my judg-

ment, the future of the industr}^ to a large extent will be in the hands

of large corporations who are planting thousands of acres in a single

body under one management. The demands of our modern commercial

system require the concentration of large interests in few hands, and

to this end, we view as benefactors the companies that are planting one,

two. and three thousand acres for connnercial purposes and with an eye

f olely to dividends—this means that when difficulties arise there will be

strong men in control, who will bring to the business the same training

that has enabled them to accumulate the moneys that have gone into

their Texas orange investment.

"While I am not a prophet, I have the faith that has come from

twenty years' labor in this particular field; and in my mind's eye I can

jiicture the Texas humid belt as a new rival for citrus honors, a district

that will be heard from in the future in a large way ; and when our
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fruits go into the markets bearing the label of the "Texas Satsuma"

and emblazoned with its "Lone Star," we will find awaiting us a hearty

welcome.

Mr. Williams (Alabama) : I was interested in the statement about

tlie keeping quality of the Satsuma. I don't wish to question the state-

ments made. I would, however, like to get other opinions as to the

keeping quality of the Satsuma from the time they are picked.

Mr. Taber : I would say we have marketed a great many Satsumas,

and I have never heard of their breaking down in transit, or of any

serious loss from rot. I think I may safely say that there isn't an

orange grown that has better keeping qualities than the Satsuma.

Mr. Williams : I felt sure that they w^ould ship all right, but it is a

question of how long they will stand on the open market without drying.

Mr. Taber : The drying depends a great deal on how much the indi-

vidual fruit comes in contact with the drj^ atmosphere. If you keep it

in a moderately moist situation, it will keep almost interminably.

Mr. Von Herff (New York) : I want to ask what is the present

region of citrus fruit in Texas, and what is its north boundary ?

Mr. Bushway. It commences at Indian River, west of where the

rainfall is less than thirty-five inches annually, and where clay subsoil

disappears. Heavy plantings are being made in the vicinity of Houston

which may be regarded as the north line there, but of course, the main

region of the citrus industry lies farther south toward the Galveston

section and in the lower peninsula.

Mr. Von Herff : How about irrigation ?

Mr. Bushway : Soil conditions will not permit of culture except on

trifoliate stock, and this stock will endure considerable soil moisture.

Mr. Von Herff : The total area ?

Mr. Bushway : We have planted in the humid belt probably five

or six thousand acres.

A Member: I think it is generally conceded that we do carry the

citrus culture very much farther north than we ever supposed with the

Satsuma. I was interested to know the grape fruit can be carried North.

Does that do well far North ? What grape fruits were not killed ?

Mr. Bushway : The Marsh ; it makes a perfect fruit.

A ]\Iember: Will it stand almost as far North as the so-called

Satsuma ?

Mr. Bushway : I think that it will.
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ORANGE CULTURE IN FLORIDA.

L. B. Skinner, Dunedin, Florida.

The territory in which the orange and grape fruit trees may be

planted in Florida extends from Boardman, Micanopy, Palatka and

Ormond on the north, to below Fort Myers and Miami on the south, an

extent of one hundred and twenty miles long by one hundred miles

wide, covering an area of ten thousand square miles.

If only one per cent of this area is planted to citrus fruits, it will

make a total of sixty-four thousand acres, and if planted at the rate of

one hundred trees to the acre, it will make a total of six million, four

hundred thousand trees, and if these should bear an average of four

boxes to the tree, it would reach a total production of over twenty-five

million boxes.

There was planted in the state of Florida last year an estimated

total of one million grape fruit trees,^ and the previous year an estimated

total of a half million grape fruit trees. This planting of a million and

a half trees in two years, added to those already planted and in bearing,

ehows that the total of six and one half millions of trees is conservative

as an approximate figure of the present number of trees in grove form,

in the State.

I am informed by nurserymen that they have already engaged a

large part of their possible stock for next year's planting, and it is

reasonable to suppose that the number of trees may reach nearly to this

present year's enormous planting; and with no drawbacks, and everj'-

Ihing favorable, an output of thirty or forty million boxes per year

would seem to be in sight for the production of the State.

This year's crop of oranges in California will run in the neighbor-

hood of twenty-two million boxes, and the prospects are that this. will

be greatly increased in the near future, though there seems to be a

tendency to confine the planting to lemons, at the present time. There

rre heavy plantings being made in Arizona also; then Cuba come?? in

with very large and heav>' plantings, some groves running over two

thousand acres each. Then there is the Isle of Pines, Porto Rieo, and

the foreign importations of Jamaica and Mexico. Certainly Uncle Sam
will have to "eat some," if he consumes them all.

A noted New York commission man of wide experience once said to

me that "we would never be able to overdo the grape fruit market in

March." I repeated this remark to one of our best informed growers

This figure was tliought by other growers to be wide of the mark.
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ir Florida, and his comment was that "he don't know Florida, or what

she can do."

OUR RELATIONS TO THE MARKETS AS COMPARED WITH OTHER ORANGE

PRODUCING SECTIONS.

The orange-producing section of Florida is right at the door of the

largest consuming markets of the country; wathin a radius of a thou-

sand miles, and within an average distance of six hundred miles, dwell

perhaps fifty million people. To the benefits of this location we are en-

titled, and if we produce a desirable article, there is no reason why we
should not have the markets.

Industries in most countries are fostered and built up by broad-

ijjinded, farsighted transportation people, who see returns to themselves

increasing like an endless chain. More fruit to carry means more reve-

iiue and less cost of carrying ; more purchasing power for producing

communities, coilsequently, more consumption all the j^ear round, of

commodities brought into the country, hence more return freight

carried. The productive capacity of Florida has not reached ten per

cent of its possibilities, but these possibilities can be brought to pass only

by such co-operation on the part of railroad and steamboat lines, as will

jtermit the transportation of fruit to these nearby markets at rates that

will enable us to hold and keep these markets for Florida alone. Some
day some railroad president will see far enough ahead to undertake to

do it, and if he does not, it is not an impossible thing for the orange

growers of Florida to undertake it themselves.

Close at the door of the West Coast of Florida, the coming pro-

ducing section of the State, lie the great and growing Avestern markets

of the country ; within three and four hundred miles lie the great Gulf

ports of Louisiana, Mississippi, and Alabama, the great gateways to the

IMiddle West. At the present time, we are doing the unreasonable thing

if shipping in almost the opposite direction from our markets, when we

start our fruit ; and when we have reached Jacksonville after several

days transit, and an expense of from one-half to one-third of the total

charges, we have gotten no nearer the majority of the markets than

when the fruit started, and the latter is still in the hands of those who
should be our friends, but who take all we will bear, and a little more

than we are able to pay.

The accompanying map shows how near to our very doors lie the

ports of Pensacola, Mobile, and New Orleans; and a glance will show

how closely these points touch the markets of the great West, which

should be ours exclusively. We should reach the West from our nearest

])oints on a basis of at least twenty-five cents per box, less freight, than

we now pay. This may, in the near future, mean the difference between
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])roduction at a profit and production at a loss. If the western part of

the state should seek an outlet to these Gulf ports, then the great con-

^'•estion in the East would be largely relieved.

PRODUCTIVENESS.

The production of the orange and grape fruit, were there no draw-

hacks, would increase with leaps and bounds, everywhere there would be

full crops of fruit; but the increase in the difficulties of production, and
1he decrease in the average productiveness of the groves, caused by
^Irought and insects, have made many growers seriously apprehensive

of the future of the orange. The dreaded white fly has penetrated to

almost every part of the orange section, and it will be only a very few

years before it will be everywhere. The present available enemies of the

white fly, will, if given time, lessen the damage; but it so impairs the

vitality of the trees, as to materially cut the natural ability of the tree

^o produce fruit.

We are all watching with the greatest interest the efforts being

made by the member of the Government force, recently selected by Dr.

Howard, to penetrate the orange sections of India and China, and find

the natural enemy of the fly. Personally, I have great faith that this

man will succeed ; while he is not specifically trained in this special

:field of white fly investigation, he is a man of such ability, and so ae-

K-ustomed to get what he goes after, I feel assured of his success. I have

for years believed that was the only way out of our desperate situation

;

I believe we are now about to receive relief.

OTHER PRODUCTS.

And right here I would like to call the attention of that division of

the Department of Agriculture that has charge of the investigations and

experiments concerning by-products of the orange to the demonstrated

fact that the Florida orange offers the best field for such experiments

open to the Government. While in California, I met one of these men,

—

and the Department of Agriculture won't have any but fine men, high

grade men,—I met one of these men who was about to conduct experi-

ments in putting up orange juice. He had been in California some time,

'out had not found any orange juice, in commercial quantities, up to the

time I saw him, and I was not surprised. I recommended to him the

juiciest orange grown anywhere on the face of the earth, on the poor

sands of Florida. If it be possible to preserve the juice of the Florida

orange and grape fruit, and at the same time retain its delicious flavor,

we need never ask for customers ; they will come and stay with us.

One impression the market is continually forcing on my mind. I

refer to the great difference between the price the Florida grower re-
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(lives for his fruit, and the price that the final consumer pays in the

markets of the country. No matter how little the grower receives, the

final consumer pays great prices. This is not as it should be ; some plan

should be undertaken, and kept at everlastingly, until the consumer

realizes that the juice of the Florida orange has the finest flavor of any

orange in the world ; that the Florida orange contains more juice than

any other orange ; and that the best way to eat an orange is to drihk the

juice, and throw away the rag. Doctors everywhere recommend the

use of orange juice, and everywhere they say, do not eat the rag.

And grape fruit juice ! There is no fruit juice in the world that

equals the juice of the Florida grape fruit, in March, April and May.

I^ is the finest fruit drink that ever passed the lips of man or woman.

We Floridians know this, so why sit down and keep it to ourselves ? Let

us keep advertising, and advertising, and advertising, until every one

cf our hundred millions of population shall know how deliciously good,

and unsurpassingly fine is the flavor of the juice of this fruit of the

Garden of Eden, and shall be persuaded to partake of it daily, in in-

creasing quantities.

The Florida orange is the juiciest and has the finest flavor of any

orange in the world, but the California Navel is supplanting it in many
markets. How can we bring the consumer to see it as we see it? The

retailer prefers the California because there is a demand, and this de-

mand is created by advertising, and by keeping the fruit before the

l)ublie. If we can reach.the ear or the eye of the consumer, and get him
^0 test the Florida orange by his palate, and not by his eye only, we shall

have won half the battle.

We must do this by advertising, and by advertising in a manner to

reach the consuming public. In my opinion, this can be done best after

the manner adopted by the Atwood people, in all the magazines of the

cuuntry. If one man can afford to spend twenty-five thousand dollars

in this campaign, surely we could all be able to spend fifty or one hun-

dred thousand dollars, from one to two cents a box would do it, and un-

(juestionably it must be done. The people must be induced to get the

jiabit of consuming a glass of orange juice every day of their lives ; and

grape fruit juice,—grape fruit juice in the morning and orange juice

ot night.

Many of you are familiar with the old way of putting up Florida

oranges. We have got to stop it, and get up in the class with the best

packers of fruit in the country ; we have got to get our fruit before the

consumer in as attractive an appearance as possible, we have got to give

him a square deal. Nature will give him almost as much again of pure

orange juice from the Florida orange, as she will from that of her chief
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competitor. We have got to serve this up to the consumer in the best

possible way ; it is up to us to do it.

We know that the Government forces, under Mr. Stubenrauch. are

doing all they can to teach us to get the fruit to the consumer with the

least possible decay, and we owe much of the marked improvement in

Florida packing methods to tlieir teaching. It is to be hoped they will

keep it up.

We have got to product^ the fruit at a minimum cost ; we have got

to apply our fertilizer so as to be sure we are getting everything we

can out of our money. I am convinced that herein lies one great leak

in the income of the Florida grower ; we must learn the value of the

fertilizing materials ; we must educate ourselves in the chemistry of

Agriculture, and keep up with the best thought of the times.

Looking over the notes of lectures of a student in Cornell Uni-

versity, a few weeks ago, I was astounded to see how little I knew of the

action of potash, or lime, or phosphoric acid, in the production of fruit.

We should know how to assist early ripening, or late maturity, how to

make high color, or a beautiful skin, how to add to the flavor, if it be

possible. We must have the appearance of the fruit as attractive as pos-

5:ible, as well as the package in which we hand it out.

I cannot close these remarks without noting the work of the Florida

Citrus Exchange, in the past, and the work it has to do in the future,

and for that matter, the work of all the agencies through which the

Florida orange crop is marketed. It seems to be a .iob too great for any

one association or company to manage, and there is room for all to work

in harmony, if they will, against our common competitor.

The Exchange undoubtedly has made many mistakes, but it has

made good in spite of these mistakes, and for many growers, is the

logical channel through which to move their fruit. The pooling feature

of this association is the great salvation of the small grower ; through

it, they are enabled to bear each others' burdens and by so doing, save

each other from losses that would, if borne alone, kill them off, one at

a time. The old fable of the bunch of twigs was never more applicable

than it is to the Florida grower, and especially to the small Florida

grower.

If the small growers will combine, and the large growers co-

operate, and all remember that we are all working to one end, and

recognize the fact that if we stop working against each other, and spend

our energies in extending our field, in reaching the final consumer ; if

we will recognize the fact that he who is not against us is for us, then

\ve will surely be able to market successfully our rapidly increasing

crop.
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DISCUSSION.

President Goodman: There are two things he must do—one is to

eo-operate, and the other is to know how to feed or cultivate.

Mr. Gillett (Florida) : I rise to my feet with fear and trembling,

because I am about to challenge one of the statements made by my old

friend Skinner. ' We all know him pretty well, and I don't believe any-

one has ever accused him of indulging in "pipe dreams;" but his ideas

teem to have increased in proportion as this is a national society. He
made a statement that there had been a million grape fruit trees planted

in Florida the past year. I happen to be slightly interested in the

nursery business, and there are about five nurseries in the state which

supply probably ninety or ninety-five per cent of the grape fruit which

are being planted. I asked Mr. Taber how many trees he had sold the

past year; I know about how many I have disposed of; and if there

were 200,000 sold and planted, it is considerably above the estimate that

we could make on it. I would be willing to give Skinner fifty per cent,

but when he takes eighty, I will hardly stand for it. He believes in the

cultivation of the grape fruit in Florida, as we all do ; but I am afraid

that if everybody leaves this meeting with the impression that we are

J lanting grape fruit trees at the rate of a million a year, we nurserymen

v/ill soon be out of business. I will ask Brother Skinner to give us his

source of information, or to correct that statement, so that a false im-

pression won't go out. There is no question in our minds that we grow

the best grape fruit in the world. I was very much pleased to hear the

statement made by our friend from Texas that they are succeeding in

growing fine grape fruit there, because, speaking commercially again, it

ireems to open up another avenue for business.

Mr. Skinner : There is one nurseryman on our side, who said he

sold twenty thousand trees, and said that that didn't cut any figure in

the number of trees sold in the state. While I can't give any one source,

I think I have this information—that he sold every tree that he had

budded this year, and sold ten thousand as a starter for next year.

Mr. McNeill : jNIay I hope that i\Ir. Bushway also is mistaken with

reference to the corporations planting one thousand acres of this fruit?

T believe that we should keep up the spirit of the old pioneers of this

Society, and as far as our influence lies, w^ork for the establishment of

smaller orchards, and cultivate men, as well as fruit. I believe that the

greatest disaster that could befall this country would be the gathering

of this fruit business in the hands of large eorpo-rations. Let us not put

( ne capitalist upon a thousand acres, but a hundred fruit growers upon
a hundred acres, or what each can use. This, if fully carried out, will.

I think, correct any of the evils that arise through the system of small
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growers, and will also give us all the advantage of the small growing

system.

Mr. Thompson : I would like to ask if there is any known way of

preserving the juice of the grape fruit and keeping its original flavor.

Mr. Skinner: I don't think that the government has made any

tests. I have heard of some private people making them. Mr. Chase

of the government service told me the juice of the orange and grape

fruit could be preserved by raising the temperature to 70*^0.

Mr. Thompson : I would like to saj^ that I have extracted some of

the juice and subjected it to heat, for some little time, and preserved it

in jars, but it seems to lose that original spicy flavor.

Professor Van Deman : The most delicious fruit juice I have ever

yet tasted was made by the California people, and the last combination

they have made is from the orange, the lemon, the pomelo, and the

pineapple.

President Goodman : Mr. Mann, have you anything to offer on

order of program for this afternoon f

Mr. Mann : We expect to recommend that for this afternoon we
lake up the questions relating to transportation and storage problems,

and if we have any time after considering these, we will take up any

Question the Society may want on the following page, under "Progress

in Fruit Growing ; '

' and for this evening we have two illustrated ad-

dresses, first, "Persimmons," by Prof. H. H. Hume, and, second, "Cu-
tan Fruit Culture," by Prof. H. C. Henricksen.

President Goodman : It is 12 :30 and we stand adjourned.

FRIDAY AFTERNOON, FEBRUARY 10, 1911.

Music Room, Tampa Bay Hotel.

President Goodman called the meeting to order at 2 :15.

The Secretary : I want to call attention to the fact that we are

going to have three important, instructive, attractive, illustrated ad-

dresses this evening in this hall, and all on subjects in which persons

from North, South, East, and West are interested.

The Secretary reported the receipt of the following invitations for

the next meeting of the Society.

Conventions Committee, Washington, D. C.

Conventions Bureau, St. Louis, supported by Dr. William Trelease

of the Missouri Botanical Garden.

Chicago Association of Commerce.

i
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Portland (Oregon) Commercial Club, supported by the State Hor-

ticultural Society.

San Francisco Convention League, San Francisco, Cal.

President Goodman : You hear the invitations for the next meet-

ing. What is 3'our pleasure ?

Mr. Painter : I move that the place of our next meeting be referred

to the executive committee. (Seconded, carried.)

President Goodman : I am glad that we have with us Mr. W. C.

Temple of Tampa, Florida, who has a nice exhibit illustrating attractive

methods of packing oranges, and whose paper will now be listened to.

PREPARING CITRUS FRUITS FOR MARKET.
William Chase Temple, Tampa, Florida.

When the Florida Citrus Excange was organized, I, as one of the

i^i lectors and incorporators, realized that in order to make the Floriua

c range come into its own, there was something more necessary than even

the selling and distributing agency that was just formed. I had spent

the three previous years in California and had watched Avith close atten-

tion and great interest not only the splendid marketing methods fol-

lowed by the California orange growers, but also their manner of

properly preparing fruit for the market.

I first observed the orange business in Florida in the '70 's, anl

lemember well the time when Florida oranges were simply pulled from

the trees, thrown into second-hand flour barrels unwrapped, the barrel

headed up, and shipped to market by local freight, requiring from

twelve to fifteen days for delivery. When I visited the California

liouses and saw what was being done there in the matter of careful

picking, sorting and hauling fruit to the packing houses on wagons

furnished with springs, it was a revelation to me.

The result of my studies and observations was that I decided that

if Florida wished to compete with California for the citrus fruit mar-

Jet, then Florida must prepare her fruit for the market equally as well

ds California did.

Returning to Florida I endeavored to get the growers to realize the

necessity of carefully culling, handling, and honestly packing their

fruit. ^lost of them were perfectly indifferent in this matter that

fieemed so essential. After vainly endeavoring to enlist the sympathy

and financial support of other growers in the matter, I finally decided

that if the Florida growers were ever to be taught to put their fruit in

market properly, they must have it demonstrated to them with their own

fruit, that the careful methods would pay in hard dollars for it. The
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citing of what California had done in getting higher prices for their

inferior fruit, the show of the returns made by the Northwest apple

growers, which enabled them to obtain four times as much money per

bushel for their apples as was received for the best apples grown in New
York, due entirely to the careful culling, handling, grading, and pack-

ing of their apples, also had no effect on the Florida grower of citrus

fruit, who said that he was not shipping apples.

I then determined to endeavor to demonstrate to our growers that

till only reason Florida oranges were -selling for less money than Cali-

fornias, when every one knew that Florida raised the better fruit, was

because the Florida oranges were improperly prepared for the market.

We then began planning for the best equipped packing house in the

world by sending to California for the man who held the record in that

State for sound delivery of fruit in market, and had him come to

Florida and lay out and equip, in accordance with the most modern and

up-to-date California methods, the new "Winter Park packing house.

This man, Mr. R. S. Thompson, of Highland, Cal., held the record of

having delivered all the fruit from his packing house at destination, for

three solid years, with an average decay of less than one-quarter of one

per cent. When the house was finally finished and running, Mr.

Thompson insisted that the method of picking and handling fruit in

the groves must be equal, at least, to the very best California practice.

A picking crew should consist of twenty-one men ; sixteen pickers,

four inspectors, and a foreman. All the pickers and inspectors are

obliged to wear white gloves while at work. The pickers were carefully

instructed at the beginning that while the oranges were to be clipped

close to the fruit, so that no long stems would be left, they were not to

cut them close enough to injure the orange in the clipping, and all the

stems must be cut square across and never pointed. The pickers were

also instructed to never clip an orange that was at all doubtful in

quality. No picker was allowed to empty the oranges from his picking

basket into the field crates. The picking baskets were of rattan wicker

work, lined with white canvas, which lining did not quite reach to the

bottom of the basket. This prevents any possibility of bruising the

(ranges by coming into contact with the basket, and the rattan is

puncture-proof from the thorns on the orange trees. As soon as a

picker fills his basket, he carries it to the nearest field box and stands it

alongside of the field box. For each gang of four pickers there was an

inspector, whose duty it was to take the oranges from the picking basket,

one by one, and examine each carefully before placing it in the field

crate. The inspectors were furnished with books of blank forms which

l.ad spaces for entering the date of the picking, the name of the grove

in which the fruit was picked, the name of the owner of the grove in
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which the fruit was picked, the name of the picker; a blank line for

tlipper-cut oranges found in the picker's basket, another line for long

or sharp stems found on the oranges, and finallj^ the signature of the

•nspector. Every orange that the inspector would find in a picker's

basket that was faulty in any respect he would either cull in the grove,

or if it had a long stem he would reclip it, and enter on the ticket the

total number of such imperfections found. When he had filled a field

irate, he would detach this ticket from his book and place it in the

crate, in which it would go to the packing house. The field boss would

cf course keep a general oversight over all his inspectors and pickers,

iaid would watch closely to see that thej- were handling the fruit in ac-

cordance with the rules. In addition to this, there was a general chief

inspector, not attached to any gang or picking crew, whose business it

was to go from grove to grove, appearing at the most unexpected and

sometimes inopportune times, to check up the work of the gangs. This

chief inspector would go to three or four field crates that were ready

for hauling, and examine the oranges one by one to see if any mistake

had been made by the inspector whose ticket was in the box. The box,

thus inspected and tagged, was then loaded on wagons, every one of

which was equipped with springs, and hauled to the packing house.

After the boxes were received at the packing house, each box was

(mptied on a grading table having a slight incline, down which the

ranges would roll. Inspectors were placed on both sides of this grad-

ing table and they examined every orange as it went by them, while the

checking clerk would hold in his hand the ticket which came from the

box of oranges which was passing the inspectors. If one of these in-

spectors found an orange that was clipper-cut, creased, long or sharp

stem, punctured, or in any way defective, he would call out whatever

the defect was, and the checking clerk w'ould promptly mark in its

l)roper place on the ticket the defect so announced. As soon as the box

of fruit had rolled by, the ticket accompanying it w^ould be put on a file

which went to the office and was duly entered on the record, showing

cither for or against the inspector and picker handling it.

After this inspection, the oranges rolled to a canvas belt which

conveyed them to the soaking tank, into which they were emptied. The

fruit all floats on the surface of crystal-clear water, brought up from

one hundred and sixty feet below the rock. This soaking tank serves

two purposes—first, it prepares the oranges perfectly for the washing

machines; second, it enables the tank inspector to cull out any light

fruit—the rule being that any orange which shows to exceed one-eighth

of its diameter above the water should be culled from the tank whila

floating to the washing machines. It may be remarked in passing that

this would be a very dangerous test for California fruit, as it would
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cause the culling of by far the most of the stuff they ship, while with

1he Florida fruit less than one per cent is culled for this cause, and

much of the Florida fruit does not float at all, but sinks like lead.

When the fruit reaches the end of the soaking tank, it is taken from

the tank by corrugated rubber belts and fed automatically to the wash-

ing machines, where the oranges are gently scrubbed wuth soft fibre

brushes, while dozens of tiny sprays of clear cold water play on the

oranges during the entire process of washing. These washing machines

£'re each capable of washing five cars of fruit a day.

From the washing machines the fruit is automatically deposited on

a belt which distributes the fruit to the drying machines. Experience

has demonstrated that in this house the oranges can be perfectly dried

in four minutes, in ordinary weather. When the humidity is very high

on the outside, say from ninety-five to one hundred per cent, the fruit is

a little longer drying. It has been demonstrated, however, that on

foggy, rainy days the fruit is perfectly dry within seven minutes after

it enters the drier.

After leaving the drying room, the fruit is automatically delivered

to the grading belts. These are wide white canvas belts which carry the

fruit slowly between two lines of men who grade the fruit in accordance

with the house practice. Each grader is taught to look for two kinds of

fruit only, one being the particular grade which he is selecting and the

ether a cull. Every one in the house, from the receiving room to the

packers, is taught to look for culls. There is painted very prominently

t, sign "EVERY DOUBTFUL ORANGE IS A CULL." Directly in

front of the graders and slightly below and between the grading belts,

is the grade belt, corresponding to the grade for that section of the belt,

while about two feet above the grade belt is placed another belt leading

cutside of the building, on which are placed all the culls. The number

of graders on this belt will vary with the speed with which the fruit is

1 mining through the house. In general practice, it requires about two

graders for each car of fruit being packed per day. If a grader is grad-

ing for. say, the ''Red Feathers" brand, his eyes are steadily fixed on

the fruit approaching him, and when he sees an orange that fits his

grade, he removes it from the grading belt, with a white-gloved hand,

and places it on the belt leading to the sizing machine at which that

grade is being packed. He pays no attention to any other grades, such

rs the "Blue Feathers," or "Green Feathers," or any other, but is look-

ing only for his grade and for culls. If he sees a cull, he picks it from

the grading belt and puts it on the cull belt. The same process is re-

"oeated fifteen or twenty feet farther, where the oranges of the "Blue

Feathers" grade are being selected. These separate grade belts, as be-

fore stated, each lead directly to a sizing machine handling its particular
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trade. At the head of each of these machines, there stands another in-

spector under whose eyes and through whose hands every piece of fruit

leading to that sizing machine must pass. It is the duty of this foreman

of the sizing machine to reject any fruit that may come to him that is

improperly graded and to also look carefully for culls or defective fruit.

After the fruit passes through this inspection, it runs through the

bizing machine, by which it is delivered to its proper bin. From these

bins it is packed into boxes corresponding with its grade, and is then

nailed up and loaded into the cars, every car being most carefully and

thoroughly "stripped" in the California fashion.

It will thus be seen that any cull orange that leaves the Winter

Park packing house has fooled a small army of people. For instance, it

must have escaped the picker, "^'ho was looking for it, the picking in-

.^pector, who was looking for it, the inspector in the receiving room, the

inspector at the soaking tank, the grader at the main grading belt, the

fcizer foreman, and the packers. Seven times each piece of fruit packed

under the Winter Park brands has been carefully scrutinized to find if

there was anything wrong about it, and in each of these seven opera-

tions the person examining it is under positive instructions that

'EVERY DOUBTFUL ORANGE IS A CULL." Talk about Caesar's

wife being above suspicion. She never had to run any such gauntlet as

Ihis.

Now the supreme test of any proposition like this is, does it pay?

The markets carry their own answer to this question. W^hen the Winter

Park Association began shipping its fruit in December, 1909, under its

standard Association brands of "Angel," "Bull-Dog," and "Camel,"

it received no preference in price. By the middle of January, these

three brands were leading the markets by from forty to sixtj^ cents a box

for fruit of their class.

I am pleased to state that the result of the operation of this model

house during the season of 1909-10 demonstrated to a sufficient number

of the progressive orange growers in the State of Florida that the only

v;ay to prepare citrus fruits for market was The Right Way, and to-

day the ten associations comprising the Orange County Citrus Sub-

Exchange have, with only one exception, remodeled their packing

houses, have put in washing machinery, drying machinery, grading

belts, and have gone so far towards perfecting their handling of the

fruit that the Orange County pack will average at least fifty per cent

better than the preceding season.

The Tampa Citrus Growers' Association have also built a model

packing house, with a capacity of four cars of fruit a day, that is de-

signed and operated in a way to produce the equal in everj^^ respect of

the Winter Park pack ; and the house is in charge of Mr. Bert Morrill,
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who is the ^lanager of the Tampa Association, and was, previous to his

coming here, the Superintendent of the famous "Elephant" house in

California, with whose product j'ou are probably all familiar, as they

were the first people to ever put the little sticker, with the picture of an

elephant, on every orange the}^ packed in their house.

In addition to these examples, there are between forty and fifty

ether packing houses in the State that have added improved machinery,

following as closely in the footsteps of the Winter Park practice as

their available means will allow ; and we are pleased to note the dawning

of a brighter and better day for the preparation of the entire Florida

c-itrus crop for the market, with the result that the Florida oranges this

year have shown a lower percentage of decay in the great markets than

any preceding crop shipped from the State; and when the time comes

that our entire crop is as well handled as the California crops have been,

the trade at large will be surprised to learn that the Florida orange,

notwithstanding its thin fine-grained skin, and its very high percentage

of juice, will carry as well and as far, and keep better than any other

orange raised in the world.

Moreover, a series of experiments made in more than sixty different

cities this present season, in comparing the juice contents of the Florida

orange with that of the California Navel, the experiment consisting of

taking a California Navel of the 150 size, and the ordinary Florida

orange of the 150 size, carefully squeezing and straining the juice from

tach into glasses of similar size and shape, have demonstrated that the

average juice contents of the Florida orange is forty-two per cent in

excess of that of the California Navel ; and as the juice furnishes the

cnly food content of the orange, further comment on this point is un-

necessary.

Of course the Orange County district, while raising the juiciest,

finest flavored fruit in the world, does not raise the beautifully colored,

smooth-skinned oranges that come from the Indian River points, and

Avhile everybody realizes that with a wonmn "Beauty is but skin deep,"

and should realize the same thing with an orange, yet, if you place in a

ball-room the silliest, but most beautiful woman in the world, and beside

Ler the sweetest dispositioned. brainiest, ugliest woman in the world,

the beautiful woman will never be the wall flower.

In a letter recently received from the District Manager of the

Florida Citrus Exchange in New York, he enclosed a newspaper clip-

ping reading as follows,

—

"The real battle in the rival apple worlds of East and West is the

battle between Taste and Looks;"

-and Mr. Waite. in his letter of enclosure, remarks,

—
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"This tells in a measure the difference between Navels and

Floridas."

REMARKS BY MR. TEMPLE.

The speaker then called attention to his exhibit of boxed fruit,

staged on the platform.

"We have some oranges here that were picked from the trees on

the twenty-second of September. They have kept, but they are not any

yellower than they were when picked. These have been in cold storage,

and I would like very much to have the members take these and cut

them. This is the genuine Parson Brown orange, a blessing to the

people who raise it, but it has been a curse to the rest of the people in

the State. Green as it is, it is perfectly matured. There are probably

a hundred thousand boxes raised in Florida today. It is perfectly

sweet. But along comes a seedling orange from a tree in the backwoods

that looks like this on the outside, and inside is a faint yellowish-white,

vhich. of course, makes it worthless.

"Previous to the time we began marketing our fruits under the/

California methods, the biggest independent shipping firm in the state

of Florida, the firm of Chase and Company of Sanford, put out the

best pack in the state. They are still paying particular attention to their

pack. I have here a good box of oranges, 176 's. That box of fruit

three years ago would have been an extra fancy pack from the State.

We have here a sample of the Winter Park pack in the 200 size.

This is a pack of the 176 size. If we could get any more in there than

that, we would do it. That is the number of the packer of the box, and

there is a number in every box, in order to have the purchaser detect

any imperfection and report it. The ordinary California box M'eighs

seventy-two pounds, and contains about three gallons of juice; that

from Florida weighs eighty-five pounds, and contains four and one-

c[uarter gallons. Experiments show a weight of from one hundred to

one hundred fifteen pounds, and juice contents of nearly five gallons to

Ihe box. I think this box will stand on end without spilling its fruit,

although it has been packed for several days.

I Applause as Mr. Temple stands the box on end).

DISCUSSION.

President Goodman : I think that is a wonderful exposition of their

plan of work, and I am sure I want to compliment Mr. Temple highly

on his tliorough exposition of the plan of their procedure. I believe if

hl\ fruit growers could be one-quarter as careful, we would make more

money out of the handling of our fruit.
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STORAGE AND TRANSPORTATION QUESTIONS.
Mr. Ramsey was called upon to read Mr. Stubenrauch's paper.

]Mr. Ramsey: I am sorry that Mr. Stubenravicli, who is in charge

(if the fruit transportation and storage investigations for the United

States Department of Agriculture, was not able to be with you this

afternoon ; and I am still more sorry to say that the paper which he

Avrote, and which he sent for me to read, has in some way been delayed

in the mails, and therefore, I am unable to give you the valuable paper

which he has prepared for you. And owing also to the fact that I did

not know that I was not to have his paper this afternoon, I have not

liad time to prepare any address of my own ; but it might be of interest

to you to know just a little of what this Division of the Bureau of Plant

Industry is doing in Florida, with reference to the careful handling of

oranges, and the preparation for transportation of fruits from the

grove to tlie market.

The investigations as conducted this year lie along three or four

different lines. The investigations conducted by ]\Ir. Tenney for the

last three or four j^ears, who was then pomologist in charge of fruit

transportation investigations here in Florida, showed very conclusively

that the blue mold decay, which is the decay in the commercial pack as

it arrives in the northern markets, is a decay which is due to faulty

handling ; for blue mold is not a mold to penetrate the sound, uninjured,

perfect skin of the orange, and in order to have the blue mold start and
develop, you must first have a mechanical abrasion or an injury. The
fungus is much in the nature of seed, in that it requires soil, the orange,

the broken skin. It requires also a special amount of moisture for

germination, which you get after the skin is broken. It requires also a

certain degree of warmth, which you have had more or less, I can attest

to, for the last month in the state of Florida.

The investigations this year have included work primarily along

two lines : first, what we call a series of handling experiments to try and
find out to what extent washing Florida oranges injures their keeping

quality. In order to get at this accurately, we have visited nearly every

packing-house in the state of Florida, and have put up experiments in

most of these houses, as follows : •

Our men or ourselves have gone out into the grove, picked the fruit

ourselves, handled it very carefully, and have packed or have had that

Iruit packed also carefully, alongside of the regular pick and pack of

that house. Half of the fruit which we ourselves picked was put up
dry, and the other half was put up washed, that is. run through the

regular washing machinery which the house had installed. An equal
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amount of commercial fruit, commercially picked and packed, was put

up dry, and the other half was put up with washing in the ordinary

commercial manner, where washing was practiced in the house. First,

along that line, I would like to call your attention to an actual demon-

stration which is on exhibition over in the exhibition building at the

present time. This experiment shows very strikingly the relation be-

tween the two different types of handling. These results do not differ

much from twenty or thirty other experiments we might have placed

there.

I want also to explain another feature. Let us suppose that we

have two lots of fruit. Half of this fruit goes out in what we call an

"immediate shipment." It is picked, packed, and shipped out immedi-

ately, whereas half of these different lots is held for three or four days

loose in a box in the packing-house, after which it is packed up and sent

North as our "delayed shipment." The results of the experiments up

to the first part of January are as follows : the carefully picked and

packed oranges on arrival in "immediate shipment" showed sixty-six

hundredths of one per cent of decay. The commercially picked fruit

carefully packed showed two and nine-tenths per cent decay on arrival.

The average of the commercially picked and packed fruit showed five

and five-tenths per cent. Notice the difference in this same fruit after

it has been delayed three or four days. The carefully picked and

packed fruit on arrival showed one and nine-tenths per cent decay.

Ihe commercially picked and carefully packed fruit showed four and

seven tenths per cent. The commercial pack showed eleven and seven-

tenths per cent decay. These results are not an average of all of the

experiments up to date, by any means, but are the result of the inspec-

tions on arrival of the two first experiments which we sent this year.

The experiments up to date run somewhere up into the forties. Those

are two of the principal lines along which we are working this year in

an effort to demonstrate to the Florida citrus grower that it will pay

him in good, hard dollars and cents to put a little more money and care

into his handling all the way through ; and not only should he look to

getting the fruit on to the market in good, sound shape, but put it on

the market so that he man who buys it will say, "This fruit kept so well,

I will get another box." Perhaps he can't find it. He buys a box else-

where, and finds that about half of it goes down. He goes back and says

he doesn't want any more of that fruit. The more good fruit you can

put up in a good honest way, so that it will keep, the better price you

are going to get.

One more thing: We are also getting a lot of data on the picking

that the various associations are doing throughout the state, getting

percentages of clipper cuts and long stems in various commercial picks.

Along with this, we are also doing co-operative work with the Experi-
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ment Station with reference to stem-end rot. But if you go and see that

exhibit over there, the experiment will speak for itself, and convey to

you a better idea of what that work means than anything I could tell

jou. You will also find on exhibition one box of loose fruit, one of

properly picked and clipped fruit, and one of actual commercial fruit,

as we found it in the groves.

FRUIT TRANSPORTATION AND STORAGE
INVESTIGATIONS.

A. V. Stubenrauch,

IN CHARGE OF FRUIT TRANSPORTATION AND STORAGE INVESTIGATIONS.

BUREAU OP PLANT INDUSTRY, U. S. DEPARTMENT OF AGRICULTURE.

It is a matter of great regret to me that I am unable to present

this paper in person, especially as it is the first time that I have the

honor of coming before a meeting of the American Pomological Society.

Fruit transportation and storage investigations form part of the

group of field investigations in pomology of the Bureau of Plant

Industry. The scope of this group of investigations was described be-

fore the 1905 meeting of the society by Mr. Wm. A. Taylor, who has

been in general charge of all pomological field work since its inaugura-

tion.

This paper can give only a brief outline of some of the general

principles developed from the transportation and storage work. These

Investigations come under the designation of practical pomology in that

they deal directly with problems connected with the utilitarian side of

fruit growing. The Bureau work is planned to go further than a labora-

tory study or the working out of general scientific principles in the

field. The work includes both the working out of the general principles

and the application of these scientific principles to practice, together

with a demonstration of their practical utility. The work is perhaps

unique in this respect. The investigation of fruit transportation and

storage problems has been carried on a scale approaching as nearly as

possible actual commercial conditions in the handling of fruit products.

For example, in the storage investigations which preceded the trans-

portation lines of work, hundreds of boxes of fruit were picked, packed,

and stored under experimental conditions, but were handled as largely

as possible on a commercial scale. The investigations were carried on

in commercial cold storage warehouses and with the co-operation both

of fruit growers, packers, and warehousemen. The interpretation of

the results had in mind the point of view of the grower as well as the

warehouseman. So also with the fruit transportation investigations:

The orange work in California included the actual handling of him-
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dreds of boxes of fruit not only in the packing house, but in transit front

California to eastern markets. The work was not confined to any one'

month or to any one season, but was continued throughout the whole-

shipping seasons during a series of years, in order to cover as largely

•'IS possible all conditions affecting the problem. A certain line of apple

storage work now in progress in California has been continued through

six successive seasons, and we do not feel that we have yet reached a

point warranting publication. Grape transportation and storage in-

vestigations have also been continued through several seasons ; and all

of the lines of work of this Division are carried out on this plan. The
results of the work are made available to the affected industries as

rapidly as the data obtained are sufficient to warrant their application.

This is done largely by personal conferences and by meetings and
demonstrations in orchards, in packing houses, and in storage ware-

houses. The publication of the results in bulletin form is not, as is so

often the case, the introduction of the work to the interests involved,

but serves rather to put on record in complete and concise form all of

ihe data and records which have previously been presented to the grow-

ers, or other interested parties.

FACTORS GOVERNING THE SUCCESSFUL SHIPMENT AND MARKETING

OF FRUITS.

The progress of a fruit crop from tree to market may be divided

into four stages

:

1. The productive or cultural stage : Including the growing of the

crop—planting, cultivating, pruning, spraying, irrigating, fertilizing,

etc.

2. Market preparatory stage : Picking, hauling, grading, packing,

loading, cooling.

3. Transportation stage : Including cooling, refrigeration or

ventilation, railway hauling, switching, etc.

4. IMarketing stage: Distribution to different markets and sell-

ing, advertising to increase consumption, etc.

In the past, by far the greater portion of the investigations of state

experiment stations and of the National Department of Agriculture

have been devoted to problems connected with the cultural or productive

stage ; most of the problems included under this category are fairly well

understood and are largely under control. This is a necessary condition

uf things ; if these problems were not understood, there would be no

•rops to pick, to pack, to transport, or to market. The solution of prob-

lems connected with the planting of fruits in large contiguous areas,

and the control of diseases and insects through spraying methods are
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lesponsible for the development of fruit growing as a distinct industry,

iind its wonderful progress during the past twenty-five years.

As the fruit crops have become larger, and as the development of

transportation lines have made available areas suited for the produc-

tion of fruits at great distances from markets, a number of problems

connected with the safe transportation of fruits to market have ap-

peared. These problems come under the second and third stages men-

tioned, and the investigations which have been carried on hy the

Bureau along these lines come under the category of the preparation for

transportation and marketing.

In the Bureau w^ork an arbitrary line has been drawn where the

fruit is ready for picking and marketing. The investigations have never

gone back of this line, except when some cultural practice bore directly

on the market conditions affecting the crop. One example of this is the

case of the washing of oranges in California and Florida. The work

has shown that washing is detrimental to the carrying quality of fruits

In that through the process, injuries to the fruit are frequently made,

and the washing serves as a means of spreading the decay infection.

Washing is necessary in many districts in order to place the fruit in

presentable condition, owing to the presence on the fruit of sooty mold

following the attacks of various insects. The control of the insect is a

cultural problem and yet it has a direct bearing on the marketing prob-

lems. If washing could be eliminated, an important source of injury

and decay would be avoided. In order to eliminate washing, it is neces-

sary to eliminate the insects, and hence attention to the problems of

insect control in the groves is a legitimate and important part of the

investigations. However, this Division does not interest itself with the

solution of problems of insect control, but calls in the assistance of the

entomologists working on these problems, and shows to these investi-

gators the necessity and the importance of checking the insect pests

from the point of view of the market condition of the fruit.

The investigation of fruit transportation and storage problems has

been carried on in various parts of the United States. California has

had a large share, so has Georgia, Florida, and other states. Apple

storage work has been carried on in the Atlantic Coast as well as the

Middle West and the Pacific Coast states. This line of work is inter-

state, as it bears directly on interstate commerce, and its interstate

character has never been questioned.

It is only within the last eight or ten years that the importance of

the second or market preparatory stage has been fully recognized or

appreciated. There are problems connected with the transportation

stage, which have brought out some of the difficulties occurring in the

carrying of fruit over long distances. These relate to the handling of
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cars, the making of time schedules of trains, the icing and ventilation

of cars en route, switching, and other traffic problems. At one time,

these were considered the main factors governing the condition of the

fruit while in transit. It was not until the Bureau work pointed out

l^he influence of the type of handling given the fruit in preparing it for

shipment upon its ultimate carrying quality, that the conditions pre-

vailing in the preparation of the fruit for market were appreciated as

factors governing its sound condition while in transit and after arrival

in market.

There has been some discussion regarding cooling. It will be

noticed that this part of fruit handling is considered as distinct from

refrigeration and has been included in both the second and third stages.

Cooling here means the reduction of the initial temperature of the fruit

;

refrigeration applies to the means of keeping it cool while in transit. It

's still an open question whether cooling in this sense falls i^roperly

within the province of the grower, the packer, or the shipper, or of the

railroad or refrigerator line. Under conditions which prevailed up to

three or four years ago cooling was not considered as being distinct from

refrigeration in the ordinary sense, and was, without question, placed

wdthin the province of the carrier. The prompt and rapid reduction of

the temperature of the fruit was not then recognized as an important

factor in its carrying quality. The Bureau investigations showed that

although the American refrigerator ear service is by far the best of its

kind in the world, the cars as constructed, loaded and operated, were

inefficient in cooling the fruit with sufficient rapidity to retard ripening

and to arrest the development of decay. The reduction of the initial

temperature of the fruit, then, became a distinct branch. Certain trans-

i>ortation lines maintained that this reduction of temperature falls

wholly within their province, and insisted that the full responsibility

i'or such reduction should be theirs. These lines have, at great expense,

provided special equipment for the cooling of fruit on a large scale. On
tlie other hand, certain growers, or associations of growers, insisted that

the reduction of the temperature of the fruit should be performed by

them and that the delivery of the fruit to the carrier in proper condition

for transportation should include the cooling of the product to a tem-

perature which will make safe and sound carrying across the continent

a reasonable prospect. These associations have likewise provided fruit

fooling equipment. There are many conditions affecting both sides, and
space and time will not permit of a full discussion here.

The second and third stages in the progress of the fruit crop are

intimately connected and depend upon one another. The fourth stage,

which includes the marketing, distribution, etc., is dependent upon the

second and third stages perhaps to a greater degree than upon even the
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problems falling under the first, or the productive stage. This may
seem surprising, yet it frequently happens that good fruit, well grown,

and properly cared for in the orchard, arrives in market in poor condi-

tion, and brings less money than an inferior, well handled product

gotten to market in sound condition. Distribution, then, depends upon

the condition of the fiuit on anival in market. The condition of the

fruit in transit and its behavi'. i after arrival in market governs the dis-

tance over which the crop can be safely hauled in sound condition, and

consequently governs the distribution area over which the crop can be

marketed. Distribution over large areas is the most important problem

connected with the extension of markets, and markets must be extended,

in order to care for the large increase in fruit production in America.

There has been, and is still going on, a tremendous development in fruit

growing industries. These conditions are Avell known to membei's of this

Society and hardly need be discussed here. It becomes self-evident,

however, that in order to market these large crops successfully will re-

<]uire more and more careful attention to the details which bear on the

distribution of the crops over large areas ; in fact, so large has been the

development in some sections, that we hear much of "overproduction."

"Overproduction" means limited distribution. As long as there

are people who can be reached, and who are not supplied with a product,

there can be no overproduction in the strict sense of the word. A few

examples along this line will bring out the point I wish to make. Sev-

eral years ago the melon crop of the southern portion of California

suffered seriously from supposed overproduction. An analysis of the

conditions, however, showed that the problems were not those of over-

production, but were those of improper distribution of the crop. Owing
to the prevailing shipping conditions, the product was largely concen-

trated in a few large markets; in consequence, these markets were soon

glutted, and the season turned out disastrously to the growers. A rea-

sonable and systematic distribution of the product over a wider area

and to markets which could easily have been reached would have made
it possible to market every crate of melons at a fair profit to the grow-

ers. Possibly if there had been twice as many melons, a fair market

could have been found for them.

The grape growers in the Chautauqua District of New York are

also facing the same problems of distribution. At a series of meetings

held last winter, the utter lack of system in distribution and in handling

the grape crop of the di.strict was plainly shown, and a concentrated

effort was made to organize the industry in such a way that the crop

might be systematically distributed over the markets which could be

reached. The point was made that there were within reach of the

Chautauqua District nearly 150 cities which could consume easily one
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carload or more of Chautauqua grapes per day, and if the crop could

have been forwarded s^'stematically and distributed among these cities,

there would have been ample market at fair prices to both grower and

consumer for more than twice the quantity of grapes being produced.

The same conditions confronted the orange growers of California,

but they have largely solved these problems, and at present have a most

successful co-operative marketing organization, which makes every en-

deavor to distribute the crop systematically and scientifically over the

markets of the country, and to some extent to foreign markets. As a

consequence, less is heard regarding overproduction of oranges today

in California, with a crop of over 40,000 carloads, than was the case be-

fore systematic distribution was practiced, with less than half this

quantity of fruit.

Anything, then, which makes wider distribution possible increases

markets, creates a greater demand, and therefore, largely does away

with the danger of overproduction. The problems which confront the

fruit grower today are problems of wide distribution. The largest de-

velopments and plantings at present are in districts distant from the

j.'rincipal markets of the country. The tremendous crops from the

plantings of the Pacific Coast, the Northwest, and of the South have to

be marketed in the large markets in the north-eastern portion of the

country ; and this condition is likely to continue for some time to come.

The home markets in the producing districts are infinitesimal in com-

parison with the crops which are being produced.

The lengthening of the marketing season is a factor which has an

important bearing on the problem. The season of marketing of some

fruits can be lengthened by storage. The most notable example of this

;*s in the case of the apple. Storage is now a necessary adjunct of the

fapple industry. Without storage facilities, it is impossible to conjecture

the conditions surrounding the apple grower, especially with the large

plantings now coming into bearing. In fact, the present large develop-

ment would have been impossible from a commercial standpoint without

the aid of storage. The grape growers of California are also interested

in the lengthening of the season of marketing their crop. Under present

conditions most of the grapes have to be marketed within about sixt}''

days, and the prospects are that within the next five years the output

will be more than doubled. The Bureau investigations now in progress

indicate that the marketing seascn of this crop may be extended from

ninety to one hundred days by handling the grapes very carefully,

packing with some filling material such as cork or sawdust of neutral

odor or flavor, and holding in storage.
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GENERAL PRINCIPLES DEVELOPED FROM THE BUREAU WORK.

The following general principles have resulted from the transpor-

tation and storage investigations of the Bureau of Plant Industry dur-

ing the past eight or nine years

:

(1) There is a definite relation between the character of handling

the fruit in preparing it for market, and the occurrence of decay or

deterioration in transit, on the market, or in storage.

(2) Most decay which occurs in transit and storage follows in-

juries made in handling and preparing the fruit for shipment. The

molds which cause most of the decay begin at injuries of various kinds

in the skin of the fruit; after the decay has started within the fruit

tissues, there is no pi'acticable method o| controlling it. The damage

done cannot be repaired, and the development of the decay within the

fruit cannot be stopped even by holding the fruit at a temperature as

low as 32° (F.).

(3) The temperature of the fruit must be promptly and rapidly

lowered. This naturally depends upon the temperature conditions ex-

isting at the time the fruit is picked.

The discussion of these general principles has been so frequent,

ar(d they have been repeated so often, that thej' are well nigh thread-

bare. Yet they are fundamental, and form the basis of all investiga-

tions along these lines. The basis of all successful marketing of fruit

is good fruit put up in attractive shape and gotten to market in sound

condition.

These principles date back to Powell's early apple storage work,

which was the first of this type of work taken up by the Bureau. In

this work, which has been described by Powell before this Society, the

conditions affecting the successful storage of apples were found to be

careful handling, picking the fruit at full maturity, and quick refriger-

ation. In proceeding with this line of investigation, the first step was

the determination of the nature of the decay. This naturally included

a study of the life history of the fungi or molds which cause the decay.

The second step was to determine that the decay fungi are dependent

upon injuries to gain entrance to the fruit. The third step was to de-

termine that injuries were really being made in handling. An examina--

tion of a large number of fruits showed that the proportion of injuries

Avas larger than was ever suspected. In a general way, growers and

handlers of fruit realize that the product must be carefully handled

and injury avoided, but few, if any, realize until it is demonstrated to

them, the amount of injury which is often done even under the most

favorable conditions.

The fourth step in the investigation was to show that there is a
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definite relation between the injuries and the development of decay in

transit or storage.

A fifth step might be added, and this was the determination of the

influence of delaying storage or refrigeration.

The investigations carried on in southern California, studying the

nature and causes of decay of the navel orange in transit to the East,

is a striking example of this type of work. The work which was done

with that industry is fundamental and has made possible subsequent

work along the same lines. The California orange industry offers the

best opportunity for investigation and demonstration. It is a large in-

dustry, concentrated within a relatively small area, and well organized

;

therefore, it was easy and rapid to obtain definite results, and when once

these results were obtained, to put them into general practice. The

early w^ork iu California really consisted of the application of the prin-

ciples which were largely developed first in the apple storage work.

First, a study of the nature of the decay was made, then the relation

between injuries to the fruit and the occurrence of decay was demon-

strated; the determination of the amount of injury being done and how
these injuries could be eliminated followed, and lastly, the application

of the results of the work and principles developed to actual practice

was effectiveh' demonstrated.

The method of handling this type of investigation was really

unique. It required and received the hearty co-operation of all inter-

ested. At any stage of the investigations, the progress of the work

could have been materially blocked by a lack of support of any of the

interests involved. "Without the strong co-operation of the grower, the

packer, and the shipper, no progress would have been possible. On the

other hand, without the co-operation of the railways, the refrigerator

car service, the warehousemen, and the receivers of the fruit in the

eastern markets, no material progress would have been possible. This

work received the hearty support of all, and it is doubtful whether any

line of horticultural investigation has ever had the combined co-opera-

tion of so many interests.

For effective field work, team work organization of the staff of

investigators was developed. This does not mean the placing of a num-
ber of workers in the field, each specializing along some particular line,

and striving jealously to guard his particular little line of work, lest

some other workers in the same field find out what he is doing; the en-

tire staff was trained to work toward a common end, and that was the

upbuilding and improvement of the California orange industry as a

whole. The discovery of the cause of decay and the methods of con-

trolling decay were really incidental, and were used as a means to im-

prove the handling of the California citrus crop. The control of the
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deea}' was found to be a business proposition, and as such, was de-

pendent upon the business methods of marketing the crop. It developed

largely into a demonstration of the practicability of so managing the

business of handling and packing oranges as to make the necessary care

in handling a commercial possibility. It was found that decay was due

to injuries to the fruits; the injuries in turn were due to the business

methods of handling the crop in preparing it for market. This dealt

with piece work, the payment of pickers, packers, and handlers by the

box, of contract work in hauling and shipping, of large machinery

which placed a premium on rapid and cheap work. This had to change,

pnd it did change. And as a result, the control of decay in shipments of

California oranges followed, greatly to the credit of the California

orange on the market and to the profit of the industry as a whole. Be-

fore these problems were successfully worked out it was generally

thought that decay was inherent in the fruit itself, and was only one of

many trials and tribulations which it was necessary for the grower to

bear. The eastern buyer took this into account, and in order to offset

possible loss from decay, had to increase the price of the product to the

consumer. Now, when decay occurs in California oranges, it is usually

possible to trace the cause, and receivers of California fruits fully ap-

preciate that it is possible so to handle oranges that they can be gotten

to market in sound condition, and the brands which are arriving in

sound condition are receiving the preference.

The results of these California investigations have been published

m Bulletin No. 123 of the Bureau of Plant Industry.

Similar lines were followed in investigations of the cause of decay,

in handling and shipping California lemons and table grapes, and the

results of these investigations have corroborated those obtained in the

orange work in every way.

A similar campaign of work is now going on in Florida. This work

started four years ago and has followed the same lines and plan as the

California orange, lemon, and grape work. The same results were ob-

tained in Florida, which showed that there was a definite relation be-

tween the type of handling given the fruit in preparing it for shipment

and its behavior in transit, and in market. In Florida, the problem

was more difficult. The Florida orange is a thin-skinned, tender, juicy

fruit, very much more easily injured than the California navel orange

with its thicker skin and the drier conditions surrounding its produc-

tion ; but it was found that by careful handling, to eliminate injuries to

the skin of the Florida orange, that it could be held in sound condition

long enough to reach almost any market in America. It was first diffi-

cult to make headway in the Florida investigations. The industry is

scattered over a large area. It does not cover a continuous area such as
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Ihe Calit'oriiia orange- producing country does. The industry was not

organized, and it was, therefore, most difficult to reach individual

growers and to interest them in the welfare of the industry as a whole.

But the most amazing progress has been made during the past two years.

The Bureau investigations now being carried on are receiving most

hearty support in Florida, and it is encouraging to note that the grow-

< rs and shippers are anxious to co-operate. There has been but a single

instance in the State of Florida where a grower has refused to co-

operate with the Bureau investigators; and this man thinks he does not

need help !

In order to place the Florida industry on a better plane, it was

necessary to change the business methods of marketing the crop. I

ihink it is generally admitted that the organization of the industry fol-

lowed largely as a result of the Bureau work in California and Florida.

Today it is easier to carry on the Bureau work in Florida, owing to the

presence of an organization which can reach a number of growers

Ihrough its district exchanges and local associations of growers. In

making this statement, we do not underestimate the value of the co-

operation which has been received from independent companies or grow-

ers not aiSliated with the Exchange ; but it must be admitted that the

industry was in a chaotic condition before the advent of the organiza-

tion, and there was no effective way to introduce reform in handling

methods. This reform is now in progress, and there are in Florida to-

day a number of the most modern packing houses handling fruit in the

most approved style.

PRECOOLING.

The statement was made that rapidity and promptness in cooling

fruits had a material influence on their carrying quality. Temperature
i^ the most important factor governing the behavior of fruits after they

leave the parent plant. A fruit, after it is picked, may be considered

ns a living organism which has a definite length of life depending upon
the conditions surrounding it. The most important of these conditions

is temperature. When the fruit is severed from the tree, the life

processes which constitute ripening and during which quality and

flavor are produced are materially hastened, while the fruit remains at

a relatively warm temperature. The length of time, therefore, that the

I'ruit remains warm after picking will materially affect the length of

lime it will remain in sound condition. If allowed to remain warm after

picking, subsequent cooling is less efficient in holding the fruit in good

condition. This was most strikingly -brought out in the early apple

storage work. A delay in storing, and hence a delay in cooling, while

the M-eather was warm, was found to shorten the period of storage from
one-third to one-half. The same is true of fruits in transit. In warm
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weather, fruits are transported in refrigerator ears; and eonsequently,

these trips may be considered as short storage periods. A delay in

cooling, therefore, is as important from the transportation point of view

as it is from the storage standpoint. Investigation of temperature in

refrigerator cars in transit showed that the ice of the car does not cool

the fruit as rapidly as is desirable, and frequently a large part of the

trip to market is covered before the fruit temperature is reduced to a

point where ripening will be retarded and decay checked. It is during

this period of relativelj^ high fruit temperatures that the troubles get

started which result in unsound condition on arrival in market. The

prompt and rapid reduction of the temperature of the fruit must, there-

fore, be accomplished by means other than the ice of the refrigerator

tar. Ice and salt or mechanical refrigeration may be employed, and to

this system of prompt and rapid cooling the term '"precooling" has

been applied and is now in general use.

The Bureau investigations, as far as they have gone, show that

precooling, when promptly and efficiently done, has a marked influence

on the carrying and holding quality of fruits intended either for ship-

ment or storage. The Georgia peach, which is an extremely delicate and

perishable product, has been shipped with a minimum loss from decay

when promptly cooled before shipment. In investigations made last

feinnmer, decay in fifteen precooled cars of Georgia peaches averaged less

ihan half that found in the same fruit shipped without precooling. In

i-ddition, there was more uniformity in the condition of fruit from the

bottom and the top tiers of the load than usually exists in warm weather,

owing to the equalization of temperature conditions in the precooled

cars.

Investigations made in California showed that peaches allowed to

come to a hard ripe condition on the tree can be shipped in good condi-

tion from California to New York, when promptly cooled after picking.

Tender present inethods, the deciduous fruits of California are picked

when very green and immature, in order to avoid the ripening and

softening which ordinarily occurs before the fruit is cooled by the ice

of the car. "When precooled, these fruits can be allowed to acquire

higher ciuality and flavor before being picked for eastern shipment.

There are two methods of precooling fruits:

(1) In refrigerated rooms before loading;

(2) After loading by circulating cold air through the cars.

The first method is practicable of accomplishment only by growers,

shippers or associations of growers or shippers. While with this system

one extra handling of the packages is required, it has some important

advantages over the car-precooling system, which can be done only on
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*i large scale. ]\Ioreover, as the ear-cooling system involves the handling,

movement, and delay of loaded ears, it can be carried on successfully

only by transportation companies or the refrigerator ear lines. Much
work remains to be done before it can be definitely decided which sys-

tem is best for all concerned. From the standpoint of the effect on the

condition of the fruit, the preloading cold-storage-room system is ad-

vantageous, in that the cooling can be done promptly, thoroughly, and

uniformly. With the car-cooling system, more or less delay is inevi-

table in assembling the cars at central points where the precooling

plants must necessarily be located. If this delay is considerable in

warm weather it may nullify all the benefits to be gained from the pre-

cooling treatment.

An important disadvantage in ear cooling is the impossibility of

uniformly cooling the load. So far, it has been found impossible so to

distribute the cold air blast that it will reach equally to all parts of the

load, unless the methods of loading are materially changed. There are

frequently differences of twenty degrees or more between the warmest

and the coldest packages in the same car after precooling. The packages

directly exposed to the air blast Mall be chilled to nearly the freezing

point before others are sufficiently cooled. The general practice is to

cool as low as possible, and then to rely upon equalization throughout

the carload to bring the fruit temperature as a whole down to the de-

sired point. In this way the extra cooling done on some packages helps

to reduce those not sufficiently cooled. The effect of this unequal cooling

and equalization of temperature upon the condition of the fruit is not

yet fully understood. The indications are that it may be injurious to

grapes and similar highly perishable fruits.

The important advantages of the car-cooling system are that it

centralizes in the car line or railroad company the responsibility for the

work, and it requires no extra handling of the fruit packages themselves.

Some enthusiasts look upon precooling as a means of overcoming

.'dl the troubles occurring in the shipment of fruits over long distances.

This is far from being the case. Precooling is not in any sense a panacea

for all fruit carrying troubles. It cannot be legitimately used as a

means of overcoming the results of careless or rough handling in pre-

paring the fruit for shipment. The damage already done cannot be

repaired, and the decay resulting from improper handling is not de-

t^troyed by precooling. The mold spores are only temporarily held in

check, and lie dormant until the proper conditions for their germination

iind growth are present, and these conditions exist as soon as the fruit is

unloaded from the cars, especially during warm, moist weather. Such
fruit will have poor market-holding qualit3^ It is important to have the
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fruit remain in sound condition long enough after arrival in market td

be sold and consumed.

jMany problems connected with the rapid reduction of fruit tem-

peratures remain unsolved. Although precooling has already received

commercial application, it has not yet passed the experimental stage.

TRANSPORTATION OF CITRUS FRUITS.

0. G. Cook. Tampa, Florida.

We have listened with great interest to the gentlemen who have

made a particular and seientitic study of the proper cultivation and

preparation of fruit and vegetables for the market and consumers.

These policies and methods carefully carried out are all that the growers*

?,nd shippers can do to place our fruit in its best possible condition on

the table of the consumer. And, we are now confronted with a problem

quite as serious, namely : that of safely and quickly transferring the

perfect product where the family can obtain it.

We are prepared to tender to the carrier for transportation a

product that must be handled, as Mr. W. C. Temple once expressed it,

as "a cross between an egg and a new born baby," and unless the same

care and protection is given the handling from our fields of production

to its ultimate destination, we have wasted our efforts, energy, and

money.

For years our growers have labored under the idea that if we had

the soil in which to plant seed, the seed to plant, rain for moisture, sun

for heat, and a negro to attend to the laborious end of cultivation, we

had all of the necessary elements, without other consideration, to enable

us to earn our living and accumulate a fortune.

Just as err(meous an idea has prevailed so far as transportation

was concerned. For years the popular idea of a railroad was a right of

way. a continuous line of parallel iron rails, a fe^y locomotives, some

cars, an underpaid lot of men. and a well-paid, smooth-talking soliciting

freight agcnit. Little or no attention was paid to the particular cUiss of

freight offered for transportation, other than to provide a carriage that

would enable the railroad companies to get the commodity to its des-

tination, where freight charges could be collected. So long as it could

be so transferred, little or no attention was paid to the requirements of

the shipper or the physical needs of the commodity.

I have been in the transportation business since a boy. and am glad

to state in justice to our great transportation companies that they have

in the last several years been taking a greater interest in the shippers'

and receivers' end of it. realizing that their, the railroad's, prosperity,

depended on the prosperity of the shipping public; aiul very materially

i
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iiiil)roved results have been attained, yet there is still much room for

improvement. To some extent the shippers, themselves, are at fault, in

not knowing what is essential and required. One shipper has one idea

as to class of equipment necessary, while another's is directly opposite,

and others do not care, so long as it is a car. Scarcely any two have the

same ideas as to ventilation and refrigeration, and the results have been

that the railroad management could not ascertain in all cases just what

is required for the good of all.

The question which the railroads have to answer is very simple.

What system of transportation and class of equipment will place our

fruit at its destination in its best possible condition ? <

We need a car so constructed as to prove the best protection against

both heat and cold, a car that can move under ice or ventilation ; one

that will provide the greatest amount of dry cool air, and one that will

enable us to get rid of vegetable heat at the earliest possible moment. I

must confess that the absolutely ideal car has not yet been designed,

although the ventilated fruit refrigerator car of the Bohn type w'ith

Garland top vent is, in my opinion, the best equipment now in service.

T might state that our California friends have at their service the

]\ F. E. equipment, a car which is giving better satisfaction, and more

],' early meeting the requirements of the shipping public than any other

in use.

This car, with the Garland ventilator, when moving under ice, has

i system of ventilation provided which draW'S the warm air from the

top of the car without allowing any of the cold air to escape. When
used as a ventilator and while in motion, it provides the greatest pos-

sible circulation of air, and at the same time its heavily insulated walls

protect against the dry heat of the sun.

Of course, the greatest objection to any ventilator is the impossi-

bility of providing dry, cool air while the car is passing through the

varied climatic conditions prevailing throughout that section of the

country through wiiich the ear is passing at the time, as at one moment it

will be passing through a section w^here the humidity is oppressive, an-

other time through damp, rainy weather, and again through more or less

t-f an absolutely dry temperature. And, again this car while not in mo-

tion has very little opportunity for air circulation, which makes it im-

perative that shipment be moved promptly and disposed of as quickly as

possible after arrival. This refrigerator car is a splendid protection

j'.gainst the severe Avinter weather that prevails throughout the North

and East, and can, if kept in good condition and if attention is paid to

the manipulation of the vents, resist temperature as low as eight or ten

below zero. Practical experiments have demonstrated that it is not
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practical to construct cars with any thicker walls than the present

method. Therefore, in severe weather where the temperature is below

eight or ten, it is necessary to provide some other system of protection.

Many of our Northern roads use a small heater in cars when tempera-

tures are low, and if it is carefully attended to, this maintains a safe

temperature in our cars.

Here in the South, we have been handicapped for years in not

having a sufficient supply of refrigerators to enable us to ship our

entire crop as it should be handled, wuth the result that we have had a

great deal of frozen fruit arriving on the markets. While carriers are

legally responsible for such conditions and are paying legitimate claims

therefor, it is "not at all satisfactory to either shippers or receivers, it

being the earnest desire of the shipping public to place their products

in the hands of the consumer in its best possible physical condition.

Even where claims are adjusted as promptly as modern claim procedure

will permit, this entails a hardship on the grower by retaining from

him for even this limiteci period the rewards of his labor in the prepara-

tion of his fruit for market.

For some time past, the United States Government experts, ship-

pers, and the railroads of the West have been experimenting with a

system of precooling in order to place the fruit in the car at point of

origin with as low a temperature as is safely possible. It has been

ascertained that it is possible to, in a few hours, reduce the temperature

of the fruit itself from seventy-five degrees to about thirty-five degrees,

and by icing the car to its full capacity, place car at Eastern markets in

from ten to twelve days, with temperature in the car at about forty-five

degrees and the fruit in as good condition as it was when picked and

shipped. The Southern Pacific, Santa Fe, and Salt Lake routes have

all established in California immense precooling plants at an expense of

about $1,000,000 each, with a capacity for handling about twenty-five or

thirty cars at a time, and reducing temperature in the car from seventy-

five to forty-five degrees in three hours' precooling, and by icing car

en route are able to hold temperature in the car from forty-five degrees

to fifty degrees.

Better results have been obtained by the San Antonio Fruit Ex-

change, at Pomona, who have, at an expense of $25,000, constructed their

rtwn precooling plant, and have been able, at a cost of four cents per

box, to reduce temperature of the fruit itself to thirty-three degrees,

and by icing car heavily before loading, obtain a temperature of about

thirty-five degrees in the car, such cars arriving in the far Eastern

markets with a temperature inside of the car near forty-five degrees. I

do not believe the railroad system of precooling is as efficient as that
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obtained by the San Antonio people, as the railroads merely reduce in

this short length of time the temperature in the car without very ma-

terially reducing- the temperature of the fruit itself. The shipping con-

cerns are able to devote more time to the precooling, and as a conse-

quence, are obtaining better results by cooling the fruit as well as the

tar, and such fruit does not require re-icing en route.

This same association is also experimenting in the same precooling

house on the precooling of fruit shipped under ventilation, obtaining

good results by pumping the night air through the plant during the

right and closing the place during the day. I understand that the

temperature of the fruit has been reduced to forty-five degrees by this

inethod. In addition to the equipment and to the manner in which it

should be handled, our transportation companies must provide a swift

and regular service to enable us to reach our markets at the very earliest

possible moment. They must provide terminal facilities which will ex-

pedite quick discharge of cars and afford, at the same time, a protection

i»gainst climatic conditions while cars are being detained.

Not only this, but we must have a practically unlimited diversion

privilege which will enable us to cover our various markets with our

outbound fruit. Unquestionably the splendid diversion privileges af-

forded the California growers have done as much as any other one thing

to make their marketing a success. Unfortunately, in the South, we
have not, for various reasons, quite as perfect a service of this character

as have our Western friends.

Rates, too, enter very strongly into the question of transportation,

and there is and always will be a difference of opinion between the

carriers and the shippers as to what is a proper rate, when assessed on

a commodity in which we are interested. This, however, is a subject for

the consideration of the Interstate Commerce Commission; and I feel

quite confident it will, in time, adjust itself to the requirements of the

different shippers in the different localities.

However, constant co-operation, is in this, as in everything else, ab-

solutely essential, and will finally spell success.

The subject of transportation is such a vast and important one that

it is impossible to more than touch the surface in the limited time I have

to devote to it, but should any of those present care to interview me or

correspond on the subject, I shall be more than pleased to give you the

benefit of whatever knowledge I possess, or to exchange ideas.

President Goodman : While this discussion centers on citrus fruits,

it is also applicable to all the rest of the fruit products, especially in the

peach line.
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THE DISTRIBUTION AND SALE OF FRUITS.

R. P. Burton, Tampa, Florida.

The distribution and sale of fruits dififers in no wise from that of

other products of the soil or factory, except in the methods necessary

to be pursued on account of the perishable character of fruits and the

seasons for placing them on the market.

To be a sale, there must be a purchaser ; and, in the case of fruits,

there must be a consumer. In distributing fruits, there must be foimd

a channel through which the consumer may be reached. With small

production, enterprising commission merchants seek out the producer,

and find ready sale for the product to retailers who reach the consumer.

As production increases, consumption must increase in the same ratio;

else, there will be over-supply and loss to the producer.

In this country, the production of citrus fruits, of whicli this paper

treats, has increased in twenty-five years from about 2,000,000 boxes to

approximately 25,000,000 boxes, or twelve hundred per cent, while the

population has increased about fifty per cent. During the same period,

the refrigerator car has been developed to such efficiency that it is now

possible to supply to any market on the North American continent fruit

from any point of production on the continent at- any season of the

year with comparative safety from destruction or serious damage by

extreme weather changes.

With this tremendous increase of producticm in citrus fruits, the

distribution must be governed by the demand from the consumer.

There is no lack of citrus fruit at any time of the year. Florida, IMexico,

Jamaica, and Porto Rico begin shipping before California is through

with her late fruit, and California begins shipping her early fruit be-

fore Florida is half through with hers. So, there is not a day in the

year when oranges may not be had in any jobbing market in the

country.

The problem that confronts the grower when he has produced the

fruit is, how^ to distribute and sell it; which means, how to find the

consumer and place the fruit in his hands at prices that will increase

consumption. The commission merchant can no longer be depended

upon to perform this function. The grower must become, either as an

individual or co-operatively with his fellows, a distributor and sales-

man. As an individual he may do something, but a vast number of

individuals engaged in the same pursuit independently soon come in

contact with disastrous competition. For more than fifteen years, Cali-

fornia has been working out the marketing problem. She learned that
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the distributing must be doue from the producing end, and that to

accomplish sales, which governs distribution, a system must be created

through which every* community would be reached, and a continuous

supply at hand that will keep jobbers and retailers busy selling to the

(onsumer. To this end a distributing system has been established,

covering this continent and extending into Europe. It has thus fallen

out that the connnission merchant has been converted into a jobber who
buys his supplies from this distributing agency through representatives

of the sales department at points of consumption. These sales are

made at prices f. o. b. shipping point, cash ; f. o. b. subject to inspection

on arrival, or at auction at point of final disposition.

In Florida it is more complicated, in that she is so near the markets

that a large speculative element is injected by wholesale commission

concerns, who buy from the growers themselves, preparing and shipping

the fruit on their own accomit. This is not far removed from the evil of

the individual grower's effort on his own behalf, as it makes intelligent

distribution impossible, and frequently results in disastrous gluts.

Florida is now nmking, for the first time in her history, a determined

effort to systenmtize the distribution and sale of her product. She finds

herself with rapidly increasing crops, and not sufficiently increasing

consumption. Here, California is again showing her the way. A few

years ago, after extended discussion, a large co-operative organization

of the growers in that state appropriated $5000, which was expended in

a given territory, advertising oranges put out under its brands. It

paid. This year they are spending $100,000. It is paying. They are

reaching the consumers with inducements to eat their brands of oranges

and to eat plenty of them. Florida must, and will follow, if she finds

sale for her fruits. There must be larger consumption. Easy channels

must be established for getting it from the trees to the consumer at

minimum cost. How to do this is the vexing problem. That it must be

(lone through co-operation on the part of the grower, there can be no

question. Few growers have a clear idea of the difficulties to be over-

come in reaching the point of profitably placing their fruits in the

hands of the consumer. Their lack of information about it points to

years of educational effort and patient and laborious work. They have

many fancies and habits based upon erroneous practices to overcome.

Nature smiles upon the Florida citrus grower. Any one can grow fruit

of some kind with little effort, and many hundreds of thousands of

boxes are produced from trees that have just grown in spite of lack of

scientific effort on the part of the owner. Growers of this type are not

trained in the science of marketing, and are slow to grasp the conditions

as they exist. They do not realize that the sale of their fruit depends

I'.pou its quality, its handling, its grading and packing, and proper dis-
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tribution through trained salesmen. They are not conversant with the

fact that the fancy, as well as the palate of the great masses of con-

sumers of this country must be appealed to, if they would reap adequate

reward for their labor in producing.

Through co-operation, long strides are being made in proper

preparation for market, as well as in the distribution and sale of these

fruits. The work has just begun. New markets are being exploited,

and in many instances, are quickly destroyed by the shipment of fruit

that is not ready for market. Distribution can be made to these mar-

kets, but sales cannot be made unless the fruit is of such quality as to

appeal to the consumer.

It obviously follows that the distribution and sale of fruits, whether

from Florida or any other place, is a most delicate matter, in that it

requires the closest adherence to business principles by every factor con-

cerned in it, from the grower to the retail merchant. It is the grower's

fruit, grown for profit ; and without his close attention to the smallest

details in the growing, as well as in the preparation for market, the

profit may disappear and become a loss. The distribution and sale

means the bringing of the grower and consumer together. The latter

is the coy one. The former must do the wooing and it must be done with

Ihe best that can be grown, and presented in the most attractive man-

ner, if distribution and sales become profitable to the producer.

Distribution and selling are inseparable in marketing fruits.

Distribution to private sales markets is governed largely by the results

obtained at auction. Prices for spot goods are made upon the general

conditions prevailing at time of sale at auction points, as well as

throughout the country. Price naturally has to do with consumption,

and consumption governs the retailer first, and through him the jobber.

In making distribution we must, therefore, first consider prices that

will keep fruit moving in all districts, and take into account the influ-

ences of other factors that affect both the consumer and the jobber.

Naturally, the jobber pushes sales of that which gives the largest aggre-

gate profit. Citrus fruits constitute one of the largest items of his

trade. It is an item that has to be handled with great caution to avoid

losses due to fluctuation and decay. Over-supply in his market, may,

and generally does, mean loss of profit on stock that may be on hand

when the congestion occurs; although the over-stock may not be in his

hands, but in the hands of competitors, or of unsold stock on track seek-

ing a purchaser. It, therefore, follows that the jobber is vitally inter-

ested in proper distribution, and is guided in his purchases by his con-

fidence in the ability of those who have the distribution in hand. The

8ales manager is charged with the responsibility of distributing. He
has manv bars that have to be overcome. Sitting at his desk from day
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to day, receiving wires from district salesmen throughout the country,

who are watching the conditions in their respective districts, he is on

the alert for every opening for a car of fruit, relieving the pressure here

and supplying a want there. The district salesman sees the local con-

ditions, and too often is influenced in his actions thereby, regardless of

the advices from the sales manager. The sales manager must take into

account the conditions as reflected from the daily advices from all dis-

tricts, and lay his course accordingly. Again it follows that prompt

and accurate information from all district managers is of vital conse-

quence in the matter of distribution.

Our crops are so large that the question of how to distribute

most effectually becomes a problem of deepest interest to both shipper

and jobber. By what method can it be done to best conserve the inter-

ests of both? Their interests are identical and inseparable. The

jobber must be made to feel that there is stability to the market, before

he will buy at a price that will be profitable to the producer;

Ihe producer, therefore, must solve the problem through his con-

stituted representatives. The jobber, at private sales points, acts

upon his individual judgment. He is in active competition with his

r.eighbors and there is nearly always, if not always, more or less jealousy

that prevents concertive action between them; one may prefer buying

delivered, while the other prefers f . o. b.
;
particularly the latter, when

conditions seem to be favorable for an advance. Immediately the ques-

tion is presented to the sales manager,—shall we sell delivered, or f. o. b.,

or both? Which will keep fruit moving into consumption in greater

quantity? This is the question that must be answered according to the

stock to be distributed, and the demand.

At the opening of the season, it is my firm conviction

that, as a policy, we should take the delivered end of the

argument. "What we want most, then, is to start every factor

to distributing our fruits. There is a lack of information that makes

the jobber dubious about buying f. o. b. If he does buy, and finds that

his price is higher than his neighbor's, he holds to his stock and will not

order more until his car is cleaned up, while he devotes his energy to

getting his capital back. The same energy spent in pushing sales at

lower prices would dispose of several other cars in the same period.

]Many jobbers are free to order f. o. b., and quite as free to reject on

arrival, if market conditions do not appear bright. Again, an f. o. b.

f.rder is placed from ten days to three weeks before delivery can be

effected. There is a wide margin of time for fluctuation. Therein is

the gamble. The sales manager must anticipate advance or decline. If

the jobber is timid, and is one who takes his medicine when he makes a

bad deal, he may decline to order, and subsequently, find that he could
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have sold a car had he^ ordered and received it. The cousumers in his

territory have, in consequence, not eaten their share of the crop, and it

must go to some other district. There are times when f. o. b. sales can

be made at prices satisfactory to the producer and the jobber as well.

This is when there is a shortage of supply, with demand in excess. If

we have wide distributi(;n and large consumption, and there conies a

shortening of supply with no appreciable decrease in demand, we can

boost prices. With one ear for several buyers, and our competitors in

a like position, we can obtain the most that either buyer will pay. The

jobber does not hesitate at the price he pays, if he can turn it out at a

profit. This reduces consumption, but no possible harm can result if it

is short supply, as it is automatically reduced. If we have other stock

maturing in considerable quantities, rapid and excessive advances must

be avoided, as, in that case, it is a mistake to force prices too high, the

effect being to stop the habit of the consumers, other fruits commanding
Iheir attention, and we cannot get them back except at heavy loss. On
this kind of a market, f . o. b. sales can be made and they will stick when
they arrive. Under no other condition can f. o. b. sales be depended

upon to distribute a crop.

We must fortify ourselves at the opening of the season

\v'ith adequate information as to general conditions throughout

the territory accessible to us, acquaint ourselves with our resources, and

forward our holdings in such quantities as seem best. Shipments

i.iust be increased or diminished as circumstances may indicate. These

circumstances must be interpreted, in greater part, by the sales manager,

who is upon the conning tower scanning the whole country, through the

advices of our district salesmen, who go into every nook and cranny

where a fruit jobber may be found.

In handling auctions and private sales nuirkets, we must keep in

mind that in the latter, the jobber buys what he wants and takes no

iriore. He is the deciding factor, whereas, in the auction market, the

jobber has no voice in the decision as to what will be sold in his market.

He takes what comes. The auction, to be successful from the producer's

point of view, must be in a large market where there are a great number

of buyers of all classes. These buyers must give their patronage to the

auction, or disastrous prices will prevail. The private sales jobber can-

not hold his trade without regular supplies of stock suited to his wants

;

therefore, he buys carlots of what they will buy. The auction must

sapply regularly to its patrons what they can sell, in adequate quanti-

ties, or the dealers will find means of getting stock elsewhere. The

auctions are located in the largest centers of business activity and

population. There is to be found greatest wealth, as well as poverty,

and every intervening grade of society. They must all be supplied. We
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iiuist, if we would get best results, keep this in mind, and place ourselves

in the position of the private market jobber. What he does in his market

we must do in the auction. Ours is a more difficult undertaking than

his, because it is much larger, and we have to consider a larger unknown
quantity, viz : the supply coming from our competitors, and inability on

his part and ours to get out. once we are in the Atlantic seaboard auction

points.

It must not be overlooked that fruits begin to deteriorate

(luickly, and should go into the hands of consumers with least possible

delay ; that the consumers who pay most money are governed by appear-

ances as much as palate ; that the result in the auctions has a material

bearing upon prices in private sales; therefore, under proper restric-

tions, we should, and if we obtain satisfactory results, we must go into

the auction with a regular supply of the proper kind of fruits. Brands

ijiust be kept there in practically every sale, as the jobber who buys at

auction comes to depend upon a brand, as does the private sales jobber.

A brand that becomes established finds buyers with orders at each sale,

which creates competition, thus making higher averages than are ob-

tained for other fruit quite as good, but under brands less favorably

I nown. Results in all auctions demonstrate that results depend upon

the persistence with w-hich this rule is followed. The shipper who is

j)Ossessed of the idea that an auction is a place for skinning dead animals

and selling the hides has a horror of going to auction. When he does

finally bring up there, it is with that kind of a proposition. His fruit

is out of condition and meets with a low sale, and yet, brings all it is

worth. There are times when it does not pay to go into auction with

good fruit. At such times, or immediately before or after, it does not

pay to have it out anywhere. There is never a time when it pays to go

there with a car that has been rejected and shunted from point to point.

That kind of a car should be sold at the first opportunity, as more money
will be had from a quick sale.

NORTH CAROLINA APPLES.

Captain AVatrous: What are the varieties?

Professor Hutt : Winesap. Albemarle Pippin, in the cove lands;

the Stayman, the Buckingham, and apples of that class. The old Ben
Davis day has passed away, and we are raising the higher class apples

that can be handled in the box. The Jonathan we do not grow exten-

sively in North Carolina. We find the Jonathan requires an altitude of

about twenty-five hundred feet to pat good color on it. The York is a

standard with us, I think the best connnercial apple we have, except

that it scalds in cold storage. We are not planting Grimes on account

of its color. We sell our apples in the South, because the coastal region
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of the United States is supplied with apples from New York and Mas-

sachusetts, and ours go into this southern country, Tampa, Savannah,

and all those towns. We have the red apples, because the southern

people don 't want yellow apples. We could sell Ben Davis better than

we could sell Albemarle Pippin and Grimes. There is too much cotton

Jn the Wolf River for us. It is a good northern and eastern apple.

President Goodman: We will stand adjourned till eight o'clock

tonight.

Directly after the adjournment, the Society went in a body to the

exhibition hall.
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FRIDAY EVENING, FEBRUARY 10, 1911.

MUSIC ROOM, TAMPA BAY HOTEL.

PERSIMMONS, JAPANESE AND AMERICAN
(Illustrated Address).

H. Harold Hume, Glen St. Mary, Fla.

Most of us are acquainted with persimmons in some form or other.

The native American persimmon is found from Connecticut to southern

Florida, and from Connecticut west to Indiana and out into Texas.

Some of us have met with the native one, those of us who have not per-

haps have seen the Japanese varieties in the market. There are two

persimmons which are native to this country. There is a Texas form

which is found in Texas and westward, a very small, black-fruited per-

simmon, inferior to the American type and practically worthless.

In mj'^ discussion of persimmons tonight, I am not going to confine

my remarks entirely to the Japanese and American varieties. I am
going to take the subject up from the question of the problems which

have confronted us in this country. As a native fruit, the persimmon

is one of our best native fruits. The Japanese persimmon as an intro-

duced fruit is one of our best, but neither have made any headway in

the market. I believe we are just on the verge of the solution of these

f.roblems, a solution which means much to the future of the persimmon

industry in this country. It is with the solution of these problems that

T shall try to deal tonight, not that the problems are by any means

solved, but I believe we are in a fair way to have them solved.

I shall discuss the problems from these standpoints : the standpoint

uf propagation and planting ; the standpoint of varieties ; the stand-

point of the difficulties in getting fruit to set on the trees; and lastly,

the problems occupied with the processing of the fruit. Some of the

information which I am going to give tonight has never been given

before, and has been worked out by the Department men.

We will see in our first slide the seeds of four different species of

persimmons. The seeds you shall see are the seeds of Diospyros virgini-

ona, the native persimmon ; the Texas persimmon ; the Japanese per-

simmon, or kaki ; and one from southern Europe.

Japanese varieties have been grown on three stocks, on the native

virginimm, on the seedlings of its own kind, and on the seedlings from

southern Europe. On this side we have the seeds of the Japanese per-

simmon ; here are seeds of the lotus persimmon from southern Europe,
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also found native in Japan and China and along the shores of the Medi-

terranean ; and the next variety of seeds is of Diospijros kali.

In the next we have the root systems of the native persimmon

shown. These are just as they grow naturally. On this side we have

made an attempt at the solution of the difficulty in transplanting vir-

giiiiana persimmons. By a system of root pruning we are able to secure

a much better root system. Here are the root systems of the persimmon

lotus from southern Europe. They are very much better, and we are

hopeful that this species is going to prove a very satisfactory stock for

the Japanese persimmon. We have a large number growing in this

country now.

The next problem I am going to take up is that connected with the

dropping of persinnnon tiowers in spring. Anywhere from ten to one

hundred per cent of the tiowers fall on the ground. We frequently see

trees that should bear several bushels which come to the fruiting season

with no fruit at all. Her^ is a picture in which you find the young

cvaries and calyces on the ground. That has been one of the difficult

problems to solve. We have arrived at the solution of it. Various

causes have heretofore been assigned,—too much fertilizer, too little

fertilizer, too much cultivation, and too little cultivation.

The flowers of the persimmon. These are the flowers of the native

Virginian persimmon ; on this side, the pistillate form borne singly, one

In the axil of each leaf, on this side, the staminate blooms, borne usually

in three's. They do not all come into maturity at the same time. Some

writers have referred to the fact that these both occur in the Virginian

persimmon on one tree. I have examined a good many thousand Vir-

ginian persimmons, but I haven't found them yet.

These are the pistillate flowers of the Japanese persimmon. You

will notice the very broad, leaflike calyx, and the white or somewhat

yellowish-colored bloom, and distinct and well developed pistil in the

center of the flower. You will notice how abundant the flowers are, yet

under northern conditions they all fall off, and no fruit is borne.

Some two years ago. in looking into this problem more carefully, I

happened to find upon the Japanese persinnnon another type of flower,

the presence of which had not been reported in this country,—the

staminate flowers. These are normally borne in three's. They are

shaped somewhat like the flowers of the lily-of-the-valley, entirely dis-

tinct from the others you saw. These are the pollen-bearing flowers of

the Japanese persimmon, and the pollen is necessary for the setting of

fruit. The difficulty has been that we have had no pollen-bearing trees

in this country. The fact had been overlooked by the early importers

that they had brought the pistillate flowers and left the staminate. Ex-
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(f|)t with a I'cw varieties, the Japanese persiumions, so far as fruiting

is' eoneerned, have been a failure.

I have also found upon the same persimmon tree a pistillate flower,

the flower part of whieh has dropped. A young fruit has formed there,

juid inuuediately behind it and beside it, along the same stem, is a

stauiinate flower. Note the ditference in size of the calyx—in one case

being large, and green, in the other, small, yellowish, and inconspicuous.

Here are two pistillate flowers on the same stem.

Here is another flower. These are the flowers of another of the

Japanese persimmons, which represent still another type of flower, the

presence of which we had not hitherto established. They are perfect

flowers which have in them both stamens and pistils. We have here but

one flower borne, but here three perfect flowers are borne. In those

perfect flowers, we have a represeritation of the two types I have shown

you.

In the next slide I shall show you three fruits developed from three

perfect flowers, and all attached to one stem. Those who are acquainted

with the Japanese persimmon know that we usually get but one fruit in

a place. Never had I seen this, even after twelve years of careful

examination of Japanese persimmons. The single stem dividing there,

one of the fruits had dropped ; these two are still remaining attached.

These perfect flowers also bear fruit.

We have here the winter stage, by means of which during the winter

months these staminate and pistillate trees can be distinguished. The

jiedicels or small stems on which the flowers are borne remain attached

to the twigs. Here you have the flower stems or pistillate flower still

remaining. Here we have the little pedicels.

The point I am making is this—with the exception of very few

varieties, it becomes absolutely necessary to plant the staminate forms

with the pistillate ones to insure setting of fruit. That applies to all

Japanese persimnums Avitli which I am acquainted, with the exception of

one variety.

At this time we haven't yet procured a persimmon tree we can de-

l»end upon to give this pollen year in and year out.

Something of the varieties. In the native Texas persimmon the

v,-ood is as hard as iron, the bark is smooth, the leaves are very small,

and the fruit, so far as it is commercially concerned, is worthless.

In the next, we have the native persimmon, the Virginian. In the

case of tliese fruits in the basket, you will notice that the rind is puck-

ered. That is the condition in which they are fit to eat.

Here we have the most important commercial variety, the Japanese

persimmon Tane-Nashi. The fruit sets without pollination. I have sue-
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ceedecl in making it bear by pollination. It is the only one with which

T am acquainted which fruits without pollination.

Hachiya. That same tree last year—it is very much larger now^

than then—was fourteen or fifteen feet high and as much in spread,

and had thirteen fruits on it, all produced by hand pollination.

The Zengi persimmons, a black-fruited sort. They ripen the latter

part of August. It is a peculiar type of tree. The spread of that tree is

much greater than its height.

Several years ago the intrepid explorer of the Department of

Agriculture, Mr. Meyer, made a journey into Western China. This

shows a photograph taken in a Chinese persimmon orchard. We will

now have a nearer view in the same orchard, and I want to call your

attention to the distinct line you will see around the fruit, as though

someone had tied a string around its equator when the fruit was grow-

ing. That is characteristic of all this type of persinnnons. They have

been referred to the same species of Japanese persimmon, but I believe

the type is different. We have them growing in this country, and have

fruited three of them. This is one of them which has recently fruited,

Tamo-pam. the first to be fruited and named in this country. That line

is characteristic of all the fruits. These fruits developed, and I sent

this to Mr. Taylor and Mr. Burson at the Department. They wrote me
they ate it. but they said it was entirely puckerless, even w^hen mellow.

That niaiks a decided step in advance.

In the next I show another of these varieties in which the equatorial

line is not at the equator. It is where the Arctic Circle ought to be,

perhaps. This special variety has not been given a name. It was the

first fruit ever produced in this country, 22657.

The pucker in t)ie persimmon has been one of the difficulties con-

nected with its handling. It is due to the presence of tannin. The

tannin in the green persimmon or the half ripe one is in a liquid state,

which is readily dissolved in the mouth, and immediately takes hold of

the mucous membrane. As the fruit ripens, it is gathered into special-

ized cells and becomes insoluble, and we do not get it when we eat the

persimmon. The tannin is sometimes only partly solidified.

In this slide are shown the tannin cells as in the Japanese persim-

mon, insoluble. These are the same when crushed under the microscopic

i-Jide. These are in the native Virginian cell, and these in a half jelly-

like consistency. Here the cell w^all of the tannin cell has burst, and the

contents are beginning to exude. The difficulty with getting the Japa-

nese persimmon on the market has been that it had to go into the market

either in a very soft condition, or to be shipped before it was ripe. The

people getting it in an unripe condition said, "Never again." We have

solved that problem.
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Here are two of the Japanese persimmons. The upper one is

Okanie, this is Hachiya. They were delicious.. The pulp in this was like

jelly. Those fruits were picked in a perfectly ripe, edible condition, yet

it would be impossible to carry them home, to get one into the market in

tliat condition.

This gentleman is knov^ni to a great many of you. It is Mr. G.

Harold Powell, late of the Department of Agriculture, now of Cali-

fornia. i\Ir. Powell is eating the first Japanese persimmon ever pro-

cessed in this country. By processing I mean putting it through a

process while it is still hard, by means of which the tannic acid is

changed into an insoluble state. In Japan it is done in a number of

ways. The first processing was done by ]\Ir. George C. Roeding. You
can see from the expression on Mr. Powell's face that he is eating some-

thing really good, yet that is hard and solid like an apple.

This is some of the Japanese persimmon fruit as it appeared on a

fruit stand in Washington. It would be almost impossible to carry that

liome with you, yet it is perfectly edible and delicious.

Here is a dish of processed persimmons. They are solid, the tannin

is gone, and you can eat them. You can let it soften. By this method

it is possible to get the fruit into market while solid and hard, and it

can then be processed and kept for two or three weeks after that time.

This is taken in Mr. Gore's laboratory in AA-^ashington. His process,

i.s as follows

:

DIRECTIONS FOR PROCESSING JAPANESE PERSIMMONS.

By H. C. Gore, U. S. Dept. Agr.

Place the hard fruit in containers which can be closed so as to be

air-tight. Displace the air by running in carbon dioxide at the bottom.

The air issues from a tube or hole in the cover. Close tightly. After

three days, in case of varieties which process easily, or after five days, in

case of those which process less readily, the fruits will be found to be

non-astringent. Yemon, Hyakume, Triumph, Zengi, Taber's No. 23,

Okame, and the Chinese varieties so far as tried yield readily ; Hacheya,

Tanenashi, Tsuru, and Imperial less readily.

Tubulated glass desiccators are very satisfactory for experimental

jjurposes. We have also used galvanized iron ash cans which were sup-

plied with a circular trough about the upper rim which was partly

filled with water, and into which the edges of the cover fitted, making a

water seal. This method of closing however is not sufficiently positive.

The ideal arrangement would be a metal vessel provided with a flange

ut the top, engaging a similar flange in the cover, with a soft rubber

gasket between them, the cover to be held down by means of clamps or

^veights. Wooden containers are not satisfactorj^ on account of the^
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difficulty of keeping air-tight. The processed fruit will soften, on the

whole, about as rapidly as the unprocessed.

In processing on a large scale, it is probable that difficulties will be

experienced on account of the cracking of the epidermis of the fruit

while in process. This seems to be caused by water which forms on the

fruit, as a result of the high humidity, as similar though much more
^severe effects occur when the fruit is kept under water. During this

normal respiration the fruits probably become slightly warmer and
water condenses from them on the cooler surfaces of the container. If

now. for any reason, the fruit becomes chilled, the water will form in

drops on the surface of the fruit, causing the cracking. In anticipation

of this difficulty, we have experimented in using an absorbent for water

vapor to reduce the humidity. Well dried starch was placed among the

fruit before closing. The fruit lost more weight than other persimmons

ill parallel experiments in which no starch was used. No cracking oc-

curred in either case, and our results are not conclusive on this point

;

but moisture failed to form on the walls of the desiccators where starch

v.'as used and formed on the walls in the others. It appears probable,

however, that the use of dry starch will remedy the tendency to crack.

Starch is an ideal substance for use, as, while it has a high capacity for

moisture, it has no physical action on the fruit surfaces. After use, it

may be redried by heating it in an oven and used again. These are ad-

vantages which are not possessed by the chemical absorbents for

jnoisture commonly employed. In this connection, it will be recalled

that substances of similar though less absorptive qualities, namely cork

{-nd redwood sawdust, have been found very satisfactory in the packing

of grapes.

Carbon dioxide may bo readily obtained at all points where soda

fountain supplies are sold, in iron tubes holding 20 pounds each, at

about 9c per pound. The volume of one pound at 25° is about 8.9 cubic

feet. The cost is thus about Ic per cubic foot.

This is my last slide, the Virginia 'possum. I want you to notice

that he, too, has a persimmon smile on his face. He is pleased; so was

Mr. Powell.

DISCUSSION.

President Goodman: Is there any question?

A Member: Professor Hume, have you ever .seen them dried as

figs?

Professor Hume : I haven 't, but have photographs of them. They

string them up very much after the old fashion of drying apples. They

are served in Japan much as dried figs are served here.
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A Member : What is the variety of the wild persimmon that grows

:i; Florida?

Professor Hume: We have no named varieties in this state, except

a few that we have recently selected.

A ^Member : You can get the Japanese persimmons in Florida ?

Professor Hume : Yes. Practically all the Japanese persimmons

handled by nurseries in this country are grown on native stocks.

A Member : Will they grow successfully on native stocks right

where these are found?

Professor Hume : Yes, they can be topworked.

A Member : It would be better to let the wild fruit stay right

where it is?

Professor Hume : They can be handled just like any other fruit

tree.

Professor Van Deman : I have had the dried Japanese persimmons

sent to me. and I have eaten them, both in the dried state, and stewed,

and they were excellent. I would like to ask if I have been correctly

Informed, when told that these treated persimmons didn't last as well as

untreated after they came out of the treatment?

Professor Hume : So far as our observation has gone, we find that

Ihey last just about the same length of time. There was one point

—

there has been some difficulty, under this method, of cracking, of having

the rind of the fruit crack during the processing, due to condensation

of moisture, some moisture being taken out of the fruit as it is processed.

We have got around that difficulty by packing the fruit in starch. Tha

f-tarch absorbs the moisture as it comes out of the fruit.

A ]\Iember : Can you use the Virginia persimmon as a pollenizer for

the Japanese persimmon ?

Professor Hume : So far as my experience goes. I would say, no

;

for I have pollinated between Japanese and native persimm.ons perhaps

eight or ten thousand blossoms, and I have never yet succeeded in mak-

ing a cross.

A ^lember: Are there crosses in existence?

Professor Hume: There are said to be crosses, but I am doubtful.

President Goodman : Are there improved native persimmons that

are valuable ?

Professor Hume : There are. I have a collection growing, and

some are varieties of merit.

President Goodman : Will they be valuable if put upon the market ?

Professor Hume : Mr. Reed lives near here, a gentleman who has

had practical experience.
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Mr. Reed: There is a gentleman known as "Persimmon ^Martin,"

who has two seedless persimmons. The first tree he propagated from,

shipped the fruit to the Chicago market, and has made quite a good deal

of money out of the business. The fruit is probably from thirty to fifty

per cent larger than the wild persimmon, and has scarcely any seeds.

They foiuid it very profitable, and the quality is fine. It is used a good

deal for puddings and for eating raw.

President Goodman : One of the old horticulturists of ^Missouri,

Judge Samuel Miller, originated or discovered in the woods a very large

wild persimmon, almost without seeds, and has called it the ]\Iiller per-

simmon. It has now been propagated and scattered all over ]\Iissouri,

and is proving as valuable as any peach or pear in the whole state of

]\Iissouri.

Professor Reimer: ]\Iany of the seedless persimmons become seedy

when planted near male trees.

Mr. Williams : Are there any special varieties of Japanese per-

simmon that have shown up better under this treatment than others ?

Professor Hume : There are some more easily processed than

(.'thers, because certain varieties contain less tannin than others. The

dark-fieshed varieties contain a comparatively small amount of tannin.

Zengi, Taber's 23. and 129 are much more easily processed. A couple of

days will take the tannin out of them. With others it takes about five

days.

President Goodman : This is one of the fruits that it pays to ex-

periment with.

Professor Van Deman : As regards seediness of different varieties,

I have found that some years a variety which was supposed to be seed-

less would have seeds, evidently from some partial pollination that might

have occurred. And I have noticed that those varieties that are seedy

pre usually less astringent. Sometimes one side of a fruit would be

seedy, and the other seedless, and the seedless side was very much more

astringent than the seedy side. Where the seeds occurred, the flesh was

dark, and where they did not, it was yellowish or maroon-colored. There

-s one variety called the Lone Star, a pure Diospijros kaki. which

originated on the premises of Mr. Faulkner of Waco, Texas. It is some-

what seedy, and the specimens I have eaten of that variety, M^hen quite

hard, were entirely without astringency, and excellent eating. It is

the best variety I have met. In Japan, I have been told, a good many

people use this fruit more commonly than any other fruit they have.

They evidently must have male flowering trees that pollinate to produce

the fruit, though I have seen trees hang full in various states.
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FLORIDA EXPERIENCES IN CONTROLLING IN-

SECTS BY NATURAL ENEMIES.

(Illustrated Address).

E. W. Berger, Entomologist, Fla. Expt. Station, Gainesville, Florida.

Because the writer's experience has been almost wholly with the

fimgns parasites of whitefly and scale insects, this paper will deal

principally with these. There are, however, perhaps a score or more of

insect parasites and preclaceous insects which assist the fungi and de-

stroy large numbers of injurious insects.

INSECT ENEMIES OF INSECTS.

One very efficient insect parasite is the small Braconid, which ap-

pears at times to almost annihilate colonies of the Aphis gossyppi, the

plant louse of citrus, melons, cotton, and other plants. One very effi-

cient predaceous ladybird is the Vedalia cardinalis, which keeps the

cottony scale as completely in check in Florida as in California. The

insect assistants (parasitic and predaceous) that destroy millions of

scale insects are only apparently less important because of the several

fungus parasites that are so effective. The most abundant ladybird in

Florida appears to be the Chilocorus hivulnerus whose larvae have been

observed by the hundred on scale-infested citrus trees. The natural

enemies of the citrus mealybug, {Dactylopius citri) probably insect and

fungus, keep this insect so reduced that no one has considered it worth

Avhile, in the presence of more pressing insect problems, to make an in-

vestigation. It appears that the whiteflies of citrus have so far been

free from the attacks of any insect parasites, but ladybirds and lace-

winged flies probably feed extensively on whitefly larvae.

STATUS OP FUNGUS PxVRASITES IN 1885.

The following quotation from "Insects Affecting the Orange," by

n. G. Hubbard (1) should bring clearly before us the status of general

information on the subject of fungus parasites of insects about twenty-

five years ago. Mr. Hubbard writes, page 2

:

"There are, however, several mold-like fungi found more exclu-

s-ively upon the orange and its allies. These bear a deceptive resem-

blance to incrustations of scale-insects."

Of these fungi the one most readily mistaken for scale-insects com-

monly appears upon the trunk and branches as little hard excresences

of gray color, which, in wet weather, burst, disclosing a white, cottony
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interior, from which they are often confounded with the "Mealy Bug"
(Dactylopius). The resemblance to the coccid is increased when the

white spicules, a bundle of which fills each fungus cup, are beaten out

by rains, and felted upon the bark in a mold-like coating. The fungus

is confined to the surface of the bark, and appears to germinate ex-

clusively among the debris of scale-insects It may also be

found upon the leaves when they have become infested with this scale,

and is easily removed by gentle friction between the fingers, coming off

with the scales, and showing no close attachment to the surface of the

leaf."

The fungus feeds upon the substance of the dead or vacated scales,

and is not directly parasitic upon the plant. It is extremely injurious,

however, by reason of the closely-felted coating which is formed, causing

the bark to harden and the tree to become 'hidebound'."

How^ near Mr. Hubbard really came to discovering the actual facts

of the case ; that this fungus is a parasite of scale insects. We at once

recognize it as the white-headed scale fungus (Ophionectra coccicola),

one of the citrus grower's most efficient assistants. Mr. Hubbard's ad-

mirable illustration in colors, furthermore, leaves little or no doubt as

to -the identity of the fungus.

DEGREES OF EFFICIENCY OF THE FUNGUS PARASITES.

The fungus parasites of scales and citrus whitefly, while not a com-

plete round of success under all conditions, have given such a degree of

relief in Florida that without them in many instances, at least, the

growing of fruits, such as citrus, peaches, and plums, would have been

abandoned as unprofitable. It is, for instance, not a rare occurrence to

hear a grower say : Well, the whitefly has no more terrors for me since

I have used the fungi. The degree of efficiency under favorable con-

ditions is frequently equal to good spraying with an insecticide, and at

but small cost or none. If any skeptic wishes to demonstrate for him-

but small or no cost. If any skeptic wishes to demonstrate for him-

self to what extent the scale fungi, for instance, keep scale in check, let

him spray his trees with Bordeaux mixture and destroy the fungi.

Frequently, when trees had been sprayed with Bordeaux, a great in-

crease of scales resulted, necessitating spraying again for the scales. It

was such observations, following the use of Bordeaux mixture, that di-

rected the attention of Dr. H. J. Webber (2) and Mr. AValter Swingle

to the efficacy of the white-headed fungus as a scale parasite. When
the long scale first infested trees at Mandarin (3) and St. Augustine,

between 1835 and 1880, grove after grove was destroyed, or at least re-

duced to a useless condition of existence. But as the fungi and other

enemies of scales began to increase, very much less injury followed,
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until at the present time many growers are not aware that they have

any scales.

Some of the conditions necessary for the thriving of the fungi are

sometimes absent, when, of course, only partial relief is obtained. Un-
der such conditions it becomes necessary to supplement them by spray-

ing with insecticides or by fumigation.

CONDITIONS FAVORABLE FOR CONTROL BY FUNGUS.

The very great efficiency of fungus parasites of insects in Florida

is due to the very moist conditions during that part of the year when it

is hottest : namely, during June, July, August, and part of September.

April and may are sometimes also favorable. It is during these months
that the fungus parasites thrive best and they should also be spread

artificially at that time.

Introduction experiments conducted with the red fungus parasite

of whitefiy larvae brought out the fact that only very little fungus will

start after September until April. Heavy dews are frequent during

much of this period, but moisture alone is not sufficient. Experiences

during dry periods, when the mercury stood high enough, clearly dem-

onstrated that heat alone is not sufficient. But given both, especially

when coupled with conditions that conserve the atmospheric moisture in

the grove, the growth of fungus may be phenomenal.

Another factor also enters into the proposition and that is the stage

of development, age, of the whitefly larvae. While all stages become;

infected under favorable conditions, some experiments in spring with

larvae in the thickened fourth and pupal stages, showed clearly that

they become less easily, or not at all, infected with fungus, than did

younger larvae treated under very similar weather conditions.

The conclusion therefore is : Spread the whitefly fungi during the

period of summer rains, during which period there are also generally

plenty of the younger larvae.

Some growth of fungus will of course take place during the warmer
periods of winter. This growth, however, probably consists mainly in

the development of the fruiting bodies or the continued growth of

fungus already started earlier in the season. Thus the brown fungus

(.f whitefly is frequently observed late in fall on trees which earlier

showed only very little fungus. It is, therefore, not improbable that

Ihis fungus ma.y spread some during fall by means of its spores, which

{ire wind-borne. Again, some red-headed fungus on San Jose scale,

infesting a peach tree at Gainesville, has been observed to put out so

many of its brick-red fruiting bodies during the recent comparatively

warm and foggy weather, that the redness is noticeable fifty feet from
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the tree. About two weeks ago the writer failed to notice anything re-

markable about this tree.

The fungus parasites of scales are also introduced to best advantage
during the period of summer rains.

HOW TO CONSERVE AND CREATE CONDITIONS FAVORABLE FOR THE FUNGI.

This phase of the subject is primarily one of grove management.
Since fungus generally thrives best in low-growing trees, it is of some
importance to allow the trees to grow in that manner. Since trees with

abundant foliage retain the transpired moisture longer than trees open
to air and sunlight, and also in a measure check the free circulation of

dry air in the grove, all of which is good for the fungi, it is important

Ihat trees be kept as thrifty as possible.

During the period of summer rains much more moisture is gener-

ally precipitated than is needed by the trees. If this be permitted to

run off and soak away, the average humidity in a grove may become so

low as to check fungus growth. By allowing a cover crop to grow,

much of the precipitation is not only kept from flowing off, but more of

it is brought back out of the ground by the plants and transpired into

the air. The cover crop also checks dry air from circulating freely, with

the result of better conditions for fungus development. This recom-

inendation for a cover crop fits in with the general practice of grove

management, as most growers cease cultivation during the period of

summer rains and allow some kind of a cover crop to grow. The condi-

tions described as favorable for the fungi can nevertheless be frequently

augmented. It is considered a mistake, for instance, to practice mowing
the cover crop during the period of summer rains. Let it grow tall and

rank.—man-high and horse-high. It is very important, on the other

hand, that the cover crop allowed to grow during the period of rains be

cut down as soon as it is evident that the abundance of rain has ceased,

as otherwise the crop would deplete the soil moisture and probably in-

jure the trees.

About three miles southeast of Gainesville there is a small Satsuma

grove, about fifty or seventy-five trees in all. These are cultivated some

in spring and some in fall. During the period of summer rains, the

growths of grass and weeds, mainly the so-called coffee weed, are al-

lowed to grow tall and rank. During September, this growth was so

thick that it seemed impenetrable; and since the trees are small, this

growth becomes as tall as the trees themselves. The red Aschersonia

thrives perfectly here; there is only a little sooty-mold and the mor-

tality among the whitefly larvae is at least ninety per cent.

Other illustrations of the effectiveness of the fungus parasites of

whitefly larvae and scale insects, under the most favorable conditions.
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could be cited, but too much of the ideal might make us too sanguine.

There are all degrees of efficiency, according to conditions, but always

some. For many localities a combination of the fungi, coupled with

some spraying in October or November, promises to be the ideal method

for controlling the whitefly of citrus. For scales, some spraying in

summer with soaps or miscible oils may at times become necessary.

CULTURES OF THE FUNGUS PARASITES.

It is a comparatively easy matter to grow most of the fungus para-

sites artificially in .the laboratory. The red-headed scale fungus was so

grown by Professor Rolfs (4) and the cultures used successfully for in-

fecting San Jose scale.

Methods for growing the red and yellow Aschersonias on sweet

potato were perfected by the Plant Pathologist, Prof. H. S. Fawcett (8).

The Avriter has applied these methods in his laboratory and succeeded

in producing large quantities of fungus material suitable for infection

purposes. With proper facilities, tons of it could be produced. The

natural supply', however, has been quite sufficient, so that the artificial

product has not been extensively in demand.

The Brown Fungus, the White-fringe Fungus and the Cinnamon
Fungus have all been grown artificially by Professor Fawcett. Only the

Brown Fungus has so far failed to produce spores imder artificial con-,

ditions.

METHODS OF INTRODUCING FUNGUS.

Tlie fungus parasites, or diseases, of whitefly larvae are easiest in-

troduced by spraying a mixture of spores and water into the trees. The

spray must be applied against the under surface of the leaves, where the

larvae live. Any kind of a spray pump is suitable, but a nozzle produc-

ing a fine mist is to be preferred. The mixture may also be applied by

means of a brush or whiskbroom. About a dozen leaves bearing an

abundance of the fungus are used to each gallon of water. The mixture

is stirred two or three times and strained through cheesecloth or wire

gauze.

This method of spraying the fiuigus spores, first applied success-

fully by the writer in August, 1906, has been commercialized by at least

two parties: Mr. Frank Stirling of Deland and Mr. F. P. Henderson of

Gainesville. Florida. During the summer of 1910, the former reports

that he. with several assistants, has treated over 750,000 trees with the

whitefly fungi. Many growers treat their own trees, employing a small

compressed air spraying machine.

Another good method consists in pinning the fungus-bearing leaves

to the whitefly-infested leaves. Formerly nursery trees with fungus
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Avere set out in the grove ; but this method is both expensive and too

slow.

The method of introducing the scale fungi consists in tying pieces

of fungus material two or three inches long, into the scale-infested

trees. Mixing the spores of the scale fungi in water and spraying them

into the trees has been practiced in conjunction with spraying the white-

fly fungi, especially by ^Ir. Henderson above referred to. But experi-

ments with spraying the spoies of the scale fungi, leaving unsprayed

trees as checks, have not been conducted.

THE FUNGUS PARASITES OF SCALE INSECTS.

White-headed Scale Fungus. This fungus (Ophionectra coccicola)

is perhaps the most widely distributed and useful of the natural ene-

mies of scale insects. The description of Hubbard (1) previously

quoted could be but little, if at all, improved upon without entering into

technical details. It is probably found in all the citrus growing sections

of the State. It has not been observed upon any native scales, but only

upon the purple, long, and chaaf scales of citrus. It has been reported

on these and other scales from Dominica, Cuba, Java, Japan, and it

appears to be a tropical species probably introduced with citrus trees

from the East. Its true parasitic nature and effectiveness against the

scale insects, of citrus was mainly demonstrated by the experiments of

Dr. H. J. Webber (2) and Mr. Walter Swingle back in the 90 "s. Its

great power to destroy scales is now evident in every part of the State,

and grove after grove has been saved from destruction during the past

few years. In many instances, the grower is not aware of the facts, and

bemoans the damage done by the scale, not realizing that, but f(»r the

fungus, his trees would have remained useful for firewood only.

The Red-headed Scale Fungus. This fungus (Sphaerostilbe coc-

cophila, Fig. 4) has perhaps as wide a distribution throughout the citrus

growing sections as the previous one. It occurs as far north as Phila-

delphia and New Jersey. This is explained bj^ the fact that it can

thrive on a large number of the armored scales, native as well as intro-

duced, and besides, it is the principal fungus parasite of the San Jose

scale.

Of the native scales it infects principally the obscure scale of water

oaks {Aspidotus ohscurus) , and a scale found on the red maple (A.

tenehricosus) . It has been reported from the West Indies, Europe,

Africa, Ceylon. India, Japan, Mauritus, and probably occurs in Au-

stralia. In appearance it is very much like the white-headed scale

fungus, except in color, which is brick-red. That it is a parasite upon

the San Jose scale was demonstrated by Prof. P. H. Rolfs (4) in May,

1896. The discovery Avas made at DeFuniak Springs, Florida. A com-
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prehensive study of its effectiveness, its morphology and biology, was

published in bulletin 41 of the Florida Station. Its great effectiveness

as a scale-destroyer is now recognized throughout the State. This

fungus and the black scale fungus described in the next section are a

great boon to the fruit-growers of Florida. This is especially true for

the growers of peaches and plums. There are probably dozens of peach

orchards infested with San Jose scale in the State that would be dead,

or kept alive only at great expense by spraying, were it not for the red-

headed and black scale fungi. Of such, the writer has in mind the 650

acre peach orchard of the Griffing Brothers Company, at Konioka, the

Gainesville Orchard Company's orchard near Gainesville, a small plum

and peach orchard belonging to IVIr. H. S. Graves, Gainesville, and a

medium-sized peach orchard at Crescent City.

The Black Scale Fungus. This scale fungus (Myriangium duriaei)

stands onl.y third in its effectiveness against scale insects. My impres-

sion is that it is as widely distributed in Florida as the two previously

described. It appears on the bark and fruit as black irregular crusty

spots several millimeters in diameter and smaller, and it is very common

on the bark. It destroys the common scales of citrus and the San Jose

scale. It is also reported on these and several other scales in Java, Cuba.

Porto Rico and Ceylon. Prof. W. M. Scott (10), at that time of

Georgia, first demonstrated its parasitic nature.

It can be spread by the methods previously recommended. One

prominent grower, Mr. Cyrus W. Butler, (5) reports introducing it in

the following manner: "I saw the fimgus some eighteen years ago in

the grove of Mr. ]\Ioffet McClvmg of Dunedin, and scraping it from the

trees, got a mixture of fungus, bark, and scale. When my trees were

still wet from a summer rain, I rubbed the above powder along the

upper sides of such large limbs as showed scale, being careful to work

high in the tree so that the rains would w^ash the spores of the fungus

down the limbs. All conditions must have been favorable, for every tree

got a good start."

OTHER SCALE FUNGI.

Three other fungi, less frecpiently found, but perhaps equally im-

portant, since they probably keep certain scales reduced to their lowest

terms are Aschersonia tiirbinata, Cephalosporimn lecanii, and Verti-

Cillium heterocladiuni. The Asch. turhinata occurs most frequently on

the wax scale {Ceroplastes fioridensis). The Cephalosporium lecanii

lias been found by the Plant Pathologist of the Station, Prof. H. S.

Fawcett, on Lecanium tnrgidum. It had been previously reported from

the West Indies, Guiana, Java, and apparently exists in Ceylon, on

several species of Lecanium. The Verticillium heterocladiuni (8), also
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known as the Cinnamon Fimgiis, lias been found on several scales and
the whitefly in Florida. It will be referred to again in connection with

the whitefly fungi.

THE FUNGUS PARASITES OF WHITE FLY.

1. The Bed Aschersonia. This fungus parasite (Aschersonia

aleurodis, Fig. 5) of whitefly larvae is now found in nearly all of the

citrus growing sections of the State having whitefly. The fungus

growth looks like pustules and is generally spoken of as such. They
are bright red in color when mature, and the largest are about two
millimeters in diameter. It lives on the three principal species of the

whitefly infesting citrus in Florida, but thrives specially well on the

white-winged species (Aleurodis citri). The writer has also observed it

in considerable quantity on other species of whiteflies infesting weeds

and sweet potatoes growing in and near citrus groves. It has been re-

ceived on specimens of citrus leaves from Japan, and is very likely an

Asiatic species introduced with the whitefly. Its parasitic habits and
usefulness for checking this insect were first discovered by Dr. H. J.

Webber (6) in Florida in 1893. Its usefulness as a whitefly destroyer

is now evident in many parts of the State, especially in the moister and
Ihriftier groves.

The Yelloiv Aschersonia. The yellow fungus parasite {Asclier-

sonia flavo-citrina) can now be found in nearly all parts of Florida

where the cloudy-winged w^hitefly (Aleurodis nuhifera, Berger) infests

citrus. It appears to be a specific (12, 13) parasite infecting larvae of

this whitefly, and has not been found infesting any other. The appear-

ance of this fungus is so nearly like the red Aschersonia that it passed

for the latter during perhaps many years. In color the pustules are a

lemon yellow and a little larger than those of the red Aschersonia. It

was first described from specimens of guava leaves received from Brazil

m 1902, but its true nature was not discovered at that time. Professor

P. H. Rolfs (8) first recognized it as distinct from the red Aschersonia

in Florida in 1906. It is fully as efficient against the cloudy-winged

whitefly as the red one is against the white-winged species (A. citri,

E.&H.).
The Brown Fungus. The Brown Fungus (Aegerita wehheri, Faw-

cett) is found infecting the larvae of Aleurodis citri and A. nuhifera

wherever these whiteflies of citrus occur. The fungus growths are a

shiny brown and the largest aljout t\^'0 millimeters in diameter. It has

been found on specimens of citrus from India and was probably intro-

duced into Florida with the whitefly. Dr. H. J. Webber (6) discovered

it and its parasitic habits in the J. H. Viser grove, Manatee, Florida, in

1896. It was simply spoken of as the Bro^ni Fungus, or Webber's
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Fungus, until 1910, when the Plant Pathologist (9) of the Florida Ex-

periment Station identified the spores and named it. The fungus is

peculiar in that it forms a mycelial growth over the whole surface of

the leaves. This growth can sometimes be peeled off and appears like

fine tissue. This mycelium may also grow" around the margin of the

leaves and cover the upper surface. From this mycelium, on the upper

surface of the leaves, the fruiting bodies (sporodochia) grow forth and

cover it as if with brown dust.

The Whitefringe Fungus. The distribution of this fungus (Micro-

cera sp.) is probably as extensive as that of the citrus whiteflies in

Florida. The fungus growth upon the whitefly larvae is very delicate

and forms a white, sometimes pinkish, fringe ; whence its name. It has

been found on both the white-winged and cloudy-winged species of the

whitefly, but perhaps more frequently on the latter. Its parasitic habit

was first recognized by Prof. P. H. Rolfs, and experiments carried on

later by the Plant Pathologist (15). Since it is so delicate in structure

and not always easily recognized without the use of a microscope, its

effectiveness as a whitefly destroyer is not readily recognized. A large

proportion of the so-called "natural mortality" of whitefly larvae is

believed to be due to this fungus.

Other Fungus Parasites of Whitefly. The Cinnamon Fungus

(7 & 8) (Verticillium heterocladum) frequently occurs in considerable

(|uantity on whitefly larvae, especially in pomelo (grapefruit) trees. It

also infects some scales.

A species of Sporotrichum has been found infecting dead adult

whiteflies and presumably caused their death.

The red-headed scale fungus has also been found infecting a few

\Nhitefly larvae here and there, but it is not an efficient parasite of the

whitefly.
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SECONDARY CROPS FOR JERSEY ORCHARDS.
Horace Roberts, IVIoorestown, N. J.

It has long been a disputed point among fruit men whether it is

desirable to raise secondary crops in an orchard. Some have taken the

^tand that they do not pay, others that the damage to future fruit crops

will be greater than any possible gain from the robber crops. To plant

trees and have to wait for years before getting any revenue whatever

from our capital or our work would put the fruit business entirely in

the hands of wealthy men. There is a safe medium ground. We can

give the fruit trees the greatest care at all times, and from the garden

truck crops planted between the trees, derive a nice revenue from our

land. Several times I have seen farms bought and planted in trees, and

the truck crops raised between the trees while they were small paid for

the farm, orchard and all, before the fruit came into bearing.

In our section, it is generally agreed that young fruit trees should

be in land well tilled up to the first of July or the first of August. The

danger from the system of truck crops and grain crops in an orchard

does not consist so much in the plant food used up as in the loss of

moisture at critical times, for it is easy to supply the necessary plant

food. Probably the worst crop to raise is oats. If it does not kill the

orchard outright, it will generally stunt it for years, that is, if it is

allowed to ripen. The ripening of wheat and rye in an orchard is also

very harmful. I suppose the reason they are not quite so destructive

as the oats is because they take their moisture more slowly and a little

earlier in the year. Corn is rather an exhaustive crop on any land, but

does not give serious results in young orchards. The corn takes all the

moisture in August, and the tree simply matures its wood and is in good

f'.hape for another year. Crops that need much cultivation late in the

season are often a disadvantage, as the late cultivation induces a late

wood growth that often does not mature properly, and leaves the tree

<;nd its fruit buds in poor condition to pass the winter. If we will only

exercise the necessary caution in regard to the needs of our trees, truck

crops can often be raised at very little extra cost. Some truck crops do

no damage, others are really an advantage. On most soils, peas and

beans (both leguminous crops) can be raised to a profit, and at the

eame time add humus and ammonia to the soil. Planted in April and

May, they require regular cultivation till along in Jime and July, and

then if followed by a winter cover crop, it makes an ideal system of til-

lage for orchards on any but the richest lands. Sweet and white pota-

toes, tomatoes, cabbages, cantaloupes, melons, and many other crops



128 AMERICAN POMOLOGICAL SOCIETY

can be raised in young orehards, and the necessary money be obtained

to tide over the starve-to-death period between planting the trees and

marketing the fruit.

However, times are changing and each year we are becoming better

laasters of our business. We are learning to plant our fruit trees closer

together, to head them lower, to get them into bearing earlier ; and at the

same time the number of years it is advisable to grow secondary crops

is becoming less, for after all, we must remember that fruit is our object,

and the sooner the land will pay us good returns from fruit alone, the

sooner it will reach our ideal condition.

IS INTERCROPPING PROFITABLE AND DESIRABLE?

President Goodman : Does it pay to plant crops in an orchard ?

The question is before you. "We have a few moments for discussion.

Mr. Howard : There is a very live question before the orchardists

at the present time, and that is as to whether it is advisable to sow al-

falfa in an orchard. There is a gentleman present who has had some

txperience. I have reference to Mr. Richardson of Kansas.

]\Ir. Richardson (Kansas) : Really I am not prepared at the present

time to give before the Society what I believe will be the result, but I

can describe the experiments I am making. About five years ago, the

subject came up, whether it would be profitable or injurious to grow

alfalfa in an orchard. The matter was taken up with Prof. W. A.

Taylor, and he stated it was his opinion that it would be detrimental

;

and I took it up also, with W. A. Barnes, who condemned the practice.

HoM'ever, I so.wed five acres in the month of August. The following

.-pring I planted five acres in trees. The first year we got three crops

of alfalfa, leaving about two to three feet in the tree row, which I had

the men with their scythes cut to mulch these trees. The next year I

got four crops, and this past year I got five crops. The trees have made

a most wonderful growth. The circumference of the stems ranges from

twelve to thirteen inches. It is demonstrated beyond a doubt that we

can have tree growth, and we have had fruit for two years on Jonathan,

Missouri Pippin, and Wealthy ; and I find this, that the mulching of

these trees with a strip three feet wide has a tendency to prevent growth

of weeds and grasses. In the fall, we remove this mulch, and wrap the

trees to prevent the ravages of rabbits, and also of the flat-headed borer.

We haven't practiced spraying. I wanted to see what results we would

get from leaving the orchard to take care of itself. I believe that we all

agree that red clover is one of the best cover crops we can grow in an

orchard. The theory I advanced in sowing alfalfa is that the roots

penetrate beyond the depth of the tree roots, while clover really
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Aies with tlie roots of the apple tree for their moisture and sub-

stance. I believe I could reconnnend, at least, ta grow this with trees

until they reach an age of bearing; and if, after that, it becomes neces-

sary to turn under this alfalfa, we have accomplished one result, at

least.—we have made the ground profitable up to the bearing period of

the tree, with $25 or $30 an acre. I can see no reason why I should

plow up this ground at the present time. But we shall hope to carry

This experiment on farther, and I am keeping a very accurate record.

As a check, I planted a plot of about three hundred trees on ground

where we practice clean cultivation.

Professor Van Demau : I will mention two cases with which I am
acquainted of alfalfa in orchards. You perhaps have all read of, and

j-ome have seen the orchard of Mr. Grant T. Hitchings near Syracuse,

New York. This last year I made a visit there, and he has a young

orchard in alfalfa, about five or six years planted, that is certainly do-

ing well. The growth was good, the color was good, and the alfalfa was

good. Mr. Mike Horan of Wenatchee, Washington, is one of the good:

fruit growers of that great belt, and he practices the plan of growing

alfalfa in his orchard up to bearing age. He told me last fall that it is.

his common practice to grow alfalfa, but he doesn't mow it. Mr. Horan;

nms a disk harrow over his alfalfa, and chops it up just as much as;

possible several times during the growing season. He thinks that is as.

good a way to treat an orchard as the clean culture method, and better..

His trees are certainly in fine condition.

President Goodman (to ]\Ir. Richardson) : You take j^our clover

off?

Mr. Richardson : Yes, it brings a revenue.

Mr. Rowe: I believe one of the most serious mistakes fruit growers

have made is attempting to grow a money crop of any kind in an or-^

chard. I find it from the Atlantic to the Pacific, and from the North to^

the South. Our men who have been in the business the longest, after

years of trying to grow crops, and really making money out of crops,

have discarded them, and have found that they have been losing money
instead of making money. I want to refer to one grower as an example,

Mr. Sessions. He has been in the business a great many years. He has

peach orchards on his place twenty-five years old in sound and perfect

condition. He does not under any circumstances grow any crop to take

off from the ground; but he does, during the first four years on the

j)each orchard, and the first five years on the apple orchard, plant rye

and sand vetch in the orchard, and plow it under. He cultivates five

feet each side of the tree, up to the first of June, then sows the space,

and continues to cultivate up to five feet till the middle of September..
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Then again, early in spring, about the middle of May, he goes through

and turns the rye and vetch under. He cultivates for about six weeks

all the ground, then plants again. When he begins to get fruit, he gets

four and five times as much fruit and better fruit and better prices than

his neighbors who grow corn and potatoes in their orchards. There is

absolutely no question about the practice in that section of the country.

Ihe only man today who grows crops in the orchard to get money while

developing it is the fellow who actually has to do it to have bread to

live on.

Mr. Von Hertf : I would like to ask Professor Van Deman what his

experience is in raising cotton in his pecan orchard in Louisiana.

Professor Van Deman : The boll weevil has about done us up on

the cotton business, but until the boll weevil came, we found no trouble

whatever with the pecan trees in the cotton field.

President Goodman : The character of the soil is the controlling

factor. Associated with this is the question of moisture. With rich soil

£nd plenty of moisture, intercropping is generally successful.

Mr. Richardson : The soil is loess soil. There are only a few places

in the world where they have it. I want to ask if there is not a differ-

ence between a leguminous plant, and wheat, corn, rye, or oats.

President Goodman : Yes.

Mr. Lake : I want to call your attention to the fact that Mr. Van
Deman lost track of the sense of the point. There is an abundance of

water in the Hitcliings place. There is no question about growing

alfalfa in irrigated sections, where there is plenty of water. But you

don't do it unless you have to. I think it is heresy to talk like this

about growing crops in an orchard.

Mr. Temple: As to the heresy of growing paying crops in an or-

chard. One of the finest orange groves I know in Florida is distinctly

a by-product of a vegetable farm. The vegetable farm is the original

proposition, and the owner ])lanted orange trees at their regular dis-

tances in his vegetable patch. When his trees got too big, he planted

more vegetables and more orange trees, and has forty acres of orange

groves that can't be excelled, and his oranges netted him $2.85 on the

trees last year.

Professor Van Deman : j\Ir. Horan was not growing a crop in his

orchard that he was cutting and saving. He was simply working that

alfalfa back into the ground by cutting it up with disk implements. In

the case of Mr. Hitchings, he was not taking the crop off, but cutting

fdfalfa and mulching the trees with it. I have been hotly opposed to the

growing of farm crops in an orchard where they were robbing the trees.
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]Mi'. Roue: I believe that man's success was in spite of his heresy.

Had he cultivated, he would have had a better orange grove.

j\rr. Burson : In one grove, I raised vegetables, and that is the best

grove I have. Why? The reason is this. We can't grow vegetables

here on this ])oor land without using lots of fertilizer. While you are

using fertilizers for your vegetables, your trees get some of it; and you
have to cultivate your vegetables if you grow -them, so the trees get cul-

tivated. You raise an orange grove, and it doesn't cost you anything.

j\Ir. Rowe : The reason for not planting other crops it not so much
for lack of fertility. Perhaps you are all familiar with experiments

conducted by Prof. U. P. Hedrick in the state of Michigan, showing

that a tree has its likes and dislikes, as well as a person. His experi-

ment lasted over a period of three years, and trees were planted with

oats, with potatoes, with tomatoes, and with the different legumes, and

it was found that the trees liked some of the plants, and the roots would

jjiterlace; but when they liked them, they liked them too well, and

^vould grow too fast. Some of the others would not grow together. It

shows that a fruit tree does not like to associate with the different plants

of the vegetable kingdom, and that we should not grow crops in the or-

chard, but give it a home of its own.

Professor Reimer: I want to say one word for the South in this

matter. The soil used in the South for most of the fruits is extremely

poor, and we have found that cultivation with the common fruits is ab-

solutely necessary for the best results on the average southern soil. We
are not growing fruits here on the soils you are in the North and West.

President Goodman : Cultivation is the best plan to manure soil.

It is the best fertilizer you can give your soil. We stand adjourned to

meet on board the boat tomorrow morning at 7 :30.

SATURDAY AFTERNOON. FEBRUARY 11, 1911.

On Board the Boat "Favorite."

President Goodman : The Society will please come to order. We
thought it best that we have some of the papers this afternoon,

because we will get into Tampa late ; and we will have Professor

Henricksen's after we get there, and perhaps one or two others. This

afternoon we will take up a discussion of pecan growing, which is

coming to be a wonderfully great industry. The first person I will

call upon will be J. B. Wight of Georgia.
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PECANS IN GEORGIA.

J. B. Wight, Cairo, Ga.

Pecans are at home in Georgia. Originally introduced into the

state, they have found a congenial soil and climate, and are making

records as to gro^w-th of tree and bearing qualities that compare

favorably with the best from any section. Scattered here and there

over the state are individual trees that are from forty to sixty years

of age. The orchards are of more recent date. There are few of

these that are more than twelve years of age, and they are of limited

area. The immense expansion of the pecan industry of the state,

which has been especially marked for the last three or four years,

is due to the behavior of these older trees. It is not surprising that

where single trees were bearing from tAvo hundred to five hundred

pounds of nuts per year, people should begin to think about setting

orchards, on the principle that what one trees does, may. under

similar conditions, be duplicated by a hundred, a thousand, or even

ten thousand trees. As showing what individual trees have done, it

may be interesting to have the record of two or three trees, as a

basis of what may be expected from larger plantings.

Probably the oldest tree of which an accurate record has been

kept, both as to growth and bearing, stands at my home in Cairo.

This tree is a budded Frotseher set in January, 1892. The following

is the record to date

:

Circumference Nuts in pounds.

1894 8i/o inches

1895 1214

1896 141/2
"

1 nut.

1897 20 "
7 lbs.

1898 25 " ^OIU

1899 2914 "
131^

1900 3314 " 27
"

1901 3714 "
16

1902 : 4014 " 45

1903 44 "
80

1904 463^ "
121

1905 50 " .131

1906 53 "
96

1907 56 " 30

1908 591/2
"

169

1909 62 "
352

1910 65 "
196
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'Do not understand me to say that this record will be duplicated

in large orchards. While it is possible to do this, yet it is not prob-

able that it will be done, from the fact that a large orchard is not

likely to be cared for so well as has this individual tree. Standing

on the edge of my garden as it does, it has been well fed ; and in turn,

it has helped very materially to feed the people who have cared for

it. Most of the nuts from this tree have been sold at fifty cents

per pound. It will be readily seen, therefore, that it has netted for

the last three years an average of at least one hundred dollars per sea-

son : there are about two acres of land in my town lot, which is partly

bordered by pecan trees, and which are younger than the above tree,

some of them haying just come into bearing. In all there are twenty-

two of these trees, twenty of which, in 1909, bore nuts. The net

sales from these trees that year amounted to fully four hundred dol-

lars. Last year there was a short crop, and the yield was valued at

something like two hundred and fifty dollars. This is a fair illustra-

tion of what may be done on a small scale; and yet when these come
into bearing, they will easily average from one hundred to two hun-

dred pounds of nuts annually per tree. In addition to the revenue,

the beauty and shade that come from these trees add very materially

to the value of the property.

Living on an adjoining lot to me is Mr. K. Powell, who has a

seedling tree groAving in his back yard. This tree was grown from
a nut planted in 1887. For a seedling, this is an exception, both in

the regularity and quantity of its product. For the last three years,

it has borne an average of over four hundred pounds of nuts per

year. The surplus, above what the family used for domestic pur-

poses, was sold for twenty-five cents per pound.

At Monticello, Florida, on the home lot of Mr. Lindsey, there

stands a seedling tree which at twenty-two years of age bore 638

pounds of nuts. This is only a medium sized nut, worth probably
twelve to fifteen cents per pound. I mention the above instances,

not that they are exceptional, for these yields have been surpassed,

but to call attention to the possibilities in pecan production. When
we are told of apple, orange, and grape fruit trees that yield fi-om

twenty-five to fifty dollars worth of fruit in one season, we do not
think the record wonderful, because it comes from those far-off

states where lands are fertile and climate is genial! I want to em-
phasize the fact that we have in Georgia lands that are just as pro-
ductive, and on which the sun shines just as brightly, as on any coun-
try in the world. When it is further considered that the pecan tree
is immensely larger than the apple or orange tree, and that its pro-
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duct, pound for pound, is much more valuable, we need not wonder at

what has been done. It may be true that the prices obtained for fancy-

pecans are higher than they will be w^hen more nuts are grown. I

started to growing pecans after very carefully considering the situa-

tion, and the conclusion then reached was that they can be profitably

produced at ten cents per pound; and there has been no occasion to

revise this opinion. But it can be safely said that the better grades

of pecans will never sell for ten cents per pound, unless there is an

entire readjustment of values on other commodities. When there are

sufficient nuts to justify it, pecans will be as staple a product as cot-

ton, or corn, or beefsteak.

The best posted authority in Georgia on pecans estimates that

there have been fully ten thousand acres of pecans set in Georgia

during the season just closing. Several orchards of one thousand

acres each are included in this. It can be safely stated that there are

now thirty thousand acres in pecan orchards in the state of Georgia,

and this will be increased from year to year as the decades roll by.

Texas, with its thousands upon thousands of na^jure-planted orchards,

now holds the distinction of being the leading pecan-producing state

in the Union. But in pecandom at least, ' eastward the star of empire

takes its flight,' and while Texas is setting many orchards, yet it

requires no juggling with figures to show that when the next king

of the pecan world is crowned, that it will be on Georgia's fair brow
that the diadem will rest.

At one time it w^as thought that pecans could be grown suc-

cessfully only on alluvial soils. This was a natural inference from
the fact that most of our native pecan groves are on the alluvial

lands. But the highlands have been tried, and have not been found
wanting. There are no better pecan lands anywhere than the better

class of Georgia, Florida, and Alabama loams, which are underlaid

by a clay subsoil.

The experimental stage in the pecan industry has passed. Not
that everything has been learned, but sufficient is known about grow-
ing them to assure the permanency of the industry. That dangerous
stage in every industry when it is represented that there are no
enemies, and that all that remains to be done is to set trees and
groAv rich, has passed. Pecans have their enemies, both insect and
fungous; but their batteries have been located, and some of their

guns have already been spiked. Prof. L. H. Bailey once stated before
the Georgia State Horticultural Society that he would not go into

an industry that had no enemies, because it would soon be overrun.
Pecans have enough enemies to satisfy the querulous, and yet they
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are not unconquerable. In fact, tliey are not so numerous nor

formidable as those which confront the growers of peaches, apples,

plums, and the like.

Pecan trees are long-lived. And as is usually the case with such,

•they do not come into full fruitage as soon as do many shorter-lived

trees. Pecans have been cut in Texas, the rings on which showed

that they were fully four hundred years old. It is a well known fact

that they do not reach their prime until they are from fifty to one

hundred years of age ; and yet the best varieties of pecans are not

slow in coming into bearing. Under the most favorable conditions,

they generally begin to yield nuts at from four to six years of age.

But it is unreasonable to expect profitable crops from them before

they are eight to ten years of age. Some extravagant claims have

been made, and some unreasonable expectations have been excited on

this subject. There are those who think they will get profitable crops

of nuts from trees when they are five or six years old ; and while it

may be possible to do this under the most intensive cultivation, yet

for the most part those who have these expectations are doomed to

disappointment. When twelve to fifteen years of age a pecan orchard

should, under favorable conditions, yield a net income of one hundred

dollars per acre. This is a conservative statement, and has been fre-

quently^ surpassed even by seedling trees ; but if a grove will yield an

annual net income above all expenses of one hundred dollars per acre,

it is doing well enough. This means that an average family with ten

to twenty-five acres of pecans has a good living ; and one with fifty acres

is on the road to wealth.

There are three conditions that are necessary to success in pecan

growing :

—

(1) Only strong, vigorous trees should be set. There is a very

great difference in the natural vigor of pecan trees. Runts in the

nursery, even under the most favorable conditions, will never prove

vigorous in the orchard. On the other hand, the tree that has started

off vigorously in the nursery, if properly cared for, will continue to

do so when transplanted to the orchard.

(2) Pecan trees should be set only on the best land, not that

they will not succeed on medium grades of soil, but because a tree

that has the intrinsic value that these have, deserves the best. One
hundred trees on good land and well cared for are more desirable

than five hundred which are neglected.

(3) It is a mistake to think that pecan trees can be set, and
then left to care for themselves. During the first few years, they

need careful cultivation and regular fertilization. Nothing should



136 AMERICAN POMOLOGICAL SOCIETY

be allowed to grow within a radius of a few feet of the tree until

it is well established. Even then, trees should be cultivated and

fertilized. There is no better crop to grow among pecan trees than

cow peas or some other leguminous crop, which should be highly fer-

tilized, and the stubble turned under when the crop is mature. Five

hundred pounds per acre of a high grade guano would be considered

liberal fertilizing by some. But on trees that are twelve to twenty

years of age and in full bearing, I believe that even a ton of high

grade guano per acre will yield a large income on the investment.

Trees highly fertilized will not only produce more nuts and do so more

regularly, but the nuts will be larger. As an example of this, I have

a neighbor who has a seedling pecan tree standing apart in a large

field. This tree is fourteen years of age with a diameter of about

fifteen inches. These nuts were rather small and the market price

was about twelve cents per pound. To test the effectiveness of fer-

tilizer, he applied about fifty pounds of guano worth seventy cents,

broadcast around the trees. The result Avas that the succeeding

crop of nuts was at least one-third larger than previously, and the

market value was relatively increased, so that there was a double

advantage. Even if there were not more nuts, the size being one-

third larger, made a fifty per cent, increase in the number of pounds,

and instead of selling at twelve cents as before, they sold at twenty

cents. In fertilizing the pecan, a mistake is sometimes made in ])ut-

ting the fertilizer too near to the trees. It should be put well out

from the tree where the feeding roots are at work. In fact, the best

way to fertilize a bearing orchard is to fertilize the whole of the laud,

then plant to some crop that will improve the soil and the trees will

get their share.

The cultivation of the pecan is not difficult. Apply plenty of

fertilizer, cultivate as thoroughly as you would a peach or an apple

orchard, and results will be achieved.

The enemies of the pecan were alluded to above. These are not

hard to find, nor are they difficult to control, when one knows when

and how to look for them. It is unwise, however, for a person to go

into pecan growing without having some knowledge of these enemies.

And the same thing is true of every other product of the soil. The

day when loose methods and ignorance were substantially rewarded has

about passed, and we shall not greatly mourn the leave-taking. The

successful business man knows his work, and has his hands on tlie

reins. The successful fruit grower must do the same.

"With some laiowledge of the problems that confront the fruit

grower in other lines, let me say that I do not believe there is a more
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promising field in American horticulture than pecan growing for sec-

tions that are adapted to this nut. Many of the difficulties that are in

the way of the orehardist in other lines do not trouble the pecan grower.

IP he is not ready to gather the nuts in October when they are ripe, he

may wait until November ; and barring the fact that his neighbors may
make the work of gathering less onerous, the nuts will be just as good

then as if they had been harvested earlier. If the market is not favor-

able at gathering time, he may store them away for six months or longer,

snd they will be as sweet then as ever.
*

The bugbear of overproduction has been haunting some, and they

are afraid more nuts will be produced tlian can be profitably marketed.

AVith a product as nutritious and as palatable as pecans, this generation

lior the next will ever see a glut in the pecan market. As nuts become

more plentiful, and consequently cheaper in price, not only will there

be more consumed, but those who are already eating them will use more.

Furthermore, they will be introduced into the markets of the world,

r.nd hundreds of millions of people will be consuming them where there

r;re now only millions. Our physicians and scientists are telling us that

if more nuts and fruits were eaten and less meats, we would be

healthier ; and if healthier, then happier. Pecans are getting to be

more and more a staple product. Future generations may see over-

production ; but when that far distant time is reached, wheat will be a

glut in the market, and porterhouse steak will go begging for a buyer.

I cannot close this paper without urging that every person in the

pecan belt, which is practically commensurate with the cotton-growing

region, should grow at least a few pecan trees. The unfortunate

dwellers in the most crowded parts of our cities may not have room.

But there are few homes even in our cities and large towns where there

ii- not room enough to accommodate one or more trees. One tree, when
well established, will furnish nuts sufficient to last the average family

for a year. And a farmer, though he may have only a few acres, is

neglecting a most profitable money crop when he fails to set out a few

pecan trees around his garden and yard. These trees will furnish a

shade in summer, nuts in the winter, and will add beauty and stateli-

ness and comfort all the time. There are few New England homes that

have not their apple and other fruit trees; and the day should not be

far distant when the same can be said of pecan trees growing about the

homes in our Southland. As shade trees they are beautiful ; and there

are none that yield more in pleasure and profit than do pecans.

Twenty-three years ago I read this advice from a veteran pecan

grower, who still abides with us:
—"Young man, set a pecan grove, and

'.vhen you are old it will support you." I believed then that the advice
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was sound ; I know now that it is so. And so I pass the word along

:

Young man, plant a pecan grove. It will help to make your days

happier and your pockets heavier. It will lighten your burdens while

here ; and when you are gone, your children and children 's children

will rise up and call you blessed.

President Goodman : After such a pleasant and profitable day as

we have had today, it is good to hear a little enthusiastic talk on fruit

growing.

PECAN CULTURE IN FLORIDA.
H. K. Miller, INIonticello, Florida.

In presenting a paper at this occasion on "Pecan Culture in

Florida," the limited time precludes other than brief mention of some

of the more important phases of the subject.

Of all the native American nuts, the pecan is pre-eminently su-

perior
;
yet, notwithstanding this fact, vast areas once forested with

magnificent virgin pecan trees along the water courses of the Mississippi

valley and some other sections have been cleared in order to utilize the

lands thus occupied for the production of farm crops.

The value of nuts of all kinds in the dietary, until recent years,

has been little appreciated; but with increased knowledge of the com-

position and uses of foods, together with a better understanding of the

various metabolic processes, the consumption of nuts has increased in a

marked degree. We can, in a measure, grasp the significance of this

increase when we consider that we are now importing nearly ten million

''$10,000,000.00) dollars' worth of nuts a year to supplement the

domestic supply. The importations have increased about a million dol-

lars' worth annually for the past five or six years.

In point of quality, it must be said that most of the native pecan

trees which have been destroyed were rather inferior, the nuts being

small, thick-shelled and the kernels accompanied with an excess of

corky matter which imparted a bitter taste to them. This is still true

of many of the wald pecans to be found at present in the Southwest.

But here and there are to be found trees having nuts of decided

superiority over the common run of pecans. For years some of these

trees had local fame for the quality of their nuts, but little attempt was

made to reproduce their characteristics in other trees. Attempts at

budding and grafting from such trees proved all but futile for a long

time, but persistent effort by a few pioneers in pecan work was re-

warded by the discovery of methods of successful propagation. For

ten or more years the art of budding and grafting pecans has been so

well mastered that it has been possible to secure improved pecan trees
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in commercial quantities. The choicest specimens of pecans have been

located, given varietal names, and grafted trees disseminated from

them. The nuts of these selected varieties are superior to all other
'

American grown nuts and are equaled by few, if any, to be found in

other parts of the world.

The selecting of varieties has made it possible to eliminate some

of the most vexatious problems that discouraged earlier attempts at

pecan culture on a commercial basis. Such kinds as had marked defects

cither in tree habit, nut characteristics, or susceptibility to diseases,

may be avoided. Knowledge of these matters, while still insufficient,

has accumulated during the past few years quite rapidly, and it is now
possible to avoid many mistakes that were inevitable during the experi-

n^ental period of pecan growing. For the commercial production of

l)ecans, there has been much discussion as to what sections and soils are

best adapted. It is contended by some that the alluvial soils of the

river-bottoms offer ideal condition. This view is for the most part

based on the fact that the native trees are chiefly found under such

conditions. The pecan tree requires considerable moisture, and in its

r.atural wild state it is only in the river-bottoms that an abundant

K>upply of moisture is always to be had. But a commercial orchard is

Ln improvement on nature. The fertility of the soil is maintained by an

adequate system, and the soil moisture is conserved and rendered suffi-

cient by judicious cultivation. It is thus possible, not only to produce

ideal conditions for the pecan trees on the uplands of the South, but in

a measure to control conditions which in the case of orchards in the

iow-lands must be left entirely to chance. It is only necessary to men-

tion among these: the checking of excessive wood growth at the expense

of fruit, hardening up the trees for winter, and retarding early bloom-

ing and foliation in spring. In Florida, experience teaches us to avoid

the low, moist places, and plant only where there is good drainage of

both soil and air.

Undoubtedly, pecans will succeed in many sections of Florida.

Especially is this true of the northern part of the State, where innumer-

iible seedling trees have showered their annual tribute of superior nuts

for half a century. Pecan culture is destined to cover a very wide area,

and the present area may be considerably extended by breeding varieties

adapted to other sections. Florida makes no claim to being able to

produce the greatest growth of tree at a given age, but surely we can

get all that is desirable, and it is commonly known that earlier and
more abundant fruitage is to be had in the Southeast.

In the selection of an orchard site, the first matter of importance is

encountered. The surroundings should be considered together with

transportation facilities and labor supply. The soil should be capable
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of good drainage ; if naturally so, the better. A sandy loam soil with

a sand mixed clay subsoil is to be desired. The more humus in such a

soil the better, but newly cleared land had best be cultivated to field

crops for two or three years prior to setting in pecan trees. Stumps

and roots should be taken out of the way, as these interfere with culti-

vation; besides they harbor wood lice, which may injure many of the

trees. If one wishes to avoid replacing trees year after year, let him

see that his land is not infested with salamanders. As with any orchard

planting, break the land well, and subsoil, then lay off rows forty-five

to sixty feet apart. Straight rows help in appearances and also in

cultivation. The holes should be commodious; at least twenty-four

inches in diameter and thirty inches deep. The usual care must be

taken while planting in avoiding exposure of roots to air and sunshine.

Fill in with top soil, and when filled to within six inches of the surface,

mix in with the remaining soil two to four pounds of bone meal to which

has been added a little dried blood and sulphate of potash.

Thorough shallow cultivation is the rule during spring and early

Kunnner, and is essential to successful growth in young orchards ; but

after the trees are large enough to shade the ground, very much less

cultivation is necessary.

The fertility of the soil must be conserved, or increased, by apply-

ing suitable fertilizers and adopting a proper system of crop rotations

between the trees. The nitrogen content of the soil, as well as humus,

can best be increased by judiciously employing leguminous crops. A
crop of this nature should be turned into the soil at least once in three

years, in some instances more frequently. A moderate use of stable

manure is very beneficial, but an excess may prove injurious. Thomas

Slag and bone meal are excellent sources of phosphorus. Acidulated

goods do not seem desirable, especially on land deficient in lime. Fol-

lowing the use of acid phosphate with an application of ground lime-

stone may result favorably. Quickly acting sources of nitrogen should

be used with great caution, care being taken to have a moderate supply

of available nitrogen throughout the growing season, rather than an

abundance at one time, to be followed by a period of insufficient

nitrogen.

Mal-nutrition manifests itself in a condition of "rosette," when

improper use of fertilizer prevails. The pecan requires little pruning,

and if the tree being planted has had proper care and is well rooted, it

is best not to cut back in transplanting.

So far as expei-ience teaches, the obstacles to successful pecan cul-

ture are no more numerous than those which exist in other branches of

horticulture. As with apple, peach, or citrus culture, there must be

diverse methods of treatment to meet the needs of local conditions and
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environment. In fact, so far as we can judge, the apple grower has

more adverse conditions to contend with than the pecan grower need

reasonably expect. It is true tliat a rather formidable array of insect

enemies and fungus diseases must be subdued, but this seems the com-

mon lot of all who would derive a livelihood from Mother Earth.

These matters have engaged the attention of pecan growers for

several years, with the result that pecan plantings have steadily in-

creased, and faith in the industry is shown by the many thousands of

trees being planted this season.

Much planting is being done by stock companies and corporations

with a view to selling small tracts to non-resident members. Many of

these companies are giving excellent care to their properties, and where

such is the case, there is reason to believe the investors will secure gen-

erous returns on their outlay. It is doubtful if any branch of horticul-

ture could be more successfully adapted to this method of treatment.

"When these orchard tracts are taken under personal control of the pur-

chaser at the end of five or six years of good management, they should

represent a solid foundation that can be made to yield astonishing

profits on the purchase price.

Many of the choicest varieties of pecans had their origin in Florida,

£nd while there are marked differences in the adaptability of varieties

t( different sections, it is a peculiar fact that most of the listed varieties

v.^hich have been tried in this state do as well here as elsew^here, and in

some instances better than in the place of origin. This speaks well for

Florida as a pecan-growing state. There are certain western kinds,

however, which will not succeed in the East without considerable spray-

ing, as they fall an easy victim to pecan scab.

The present active interest in pecan culture is largely the direct

1 esult from trees planted five to ten years ago. These have fruited so

much better than was expected of them that former planters are in-

creasing their acreage, and their friends are also taking active interest.

In closing permit me to say there are so many attractive features

connected with pecan culture, and it fits in so well with other farm

work, that one with suitable soil and location can ill afford to be without

a few trees at least, and every farm so situated should have a pecan

orchard.

President Goodman : How loyal we all are to our own location, are

we not? And how wide is the adaptability of varieties of the pecan.

We thought we knew something about that in the adaptability of varie-

ties of apples and peaches. We will have two points of discussion,

from Mr. Stone and from Mr. Van Deman.

Mr. Stone (Georgia) : I will say a word or two on the possibility of

the pecan industry being overdone.
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Is it likely to be overdone ? Wlieu we consider that there is a little

hit more territory in Florida than we have already discovered; when
we consider that we have now over ninety millions of people ; when we
consider that in fort}" years we will have two hundred millions of people

in the United States ; that looks like people growing faster than pecan

trees. When we consider that in ten years beef will not be any lower,

probably higher, it looks as if possibly the business won't be overdone.

How many here have eaten over five pounds of pecans each the past

year? (A show of hands called for). Twelve. How many have eaten

one pound each? It seems that there are quite a few pecan-eaters here.

Yet the majority haven 't yet got educated to eating pecans. The reason

]s that we haven't had enough fine pecans to eat, and we should get

accustomed to eating good pecans and learn how fine they are ; then we
will get the pecan-eating habit, and boom the pecan consumers' league,

as well as the apple consumers' league.

By comparison, sometimes, we appreciate things. We look at the

£.pple industry today. I am down here in Florida, but while I think a

great deal of the citrus industry, still I feel that an investment in an

apple orchard in the United States is just about the most profitable in-

\ estment w^e can make in any fruit. Apples are grown in every state in

the Union. Apples have been grown longer than any other fruit. Apples

are consumed by more people than any other fruit. Apple trees form

fifty-five per cent of all the fruit trees in the United States. And still,

from the price of apples, it looks as if we needed some more apple trees

jtlanted. Take Georgia, and consider our fourteen million peach trees

;

then consider that all the other states have peach trees too, and that the

apple trees are fifty-five per cent, and yet fourteen million peach trees

m one state form some per cent; then consider that I am in the midst

of ten hundred and fifty thousand acres of land suitable for oranges

find grape fruit, with Texas with eleven hundred thousand acres threat-

ei:ing to plant to grape fruit and oranges—but if the pecan industry was

the only industry that was receiving attention from these practical, in-

vestigating men, why, there would be danger of it being overdone. But

is I have just shown you, the apple industry is looking up; the peach

industry today invites a business man and shows him as much profit as

ever before ; and the orange industry and the grape fruit industry, you

all will agree with me, offer inducements today that are attractive.

Then consider the other products,—is cotton overdone ? Not much

of it. The biggest returns for cotton we have ever received were last

fall. When you take in all those considerations, it doesn't appear to me

that the pecan business will be overdone. One of the safety valves to

the business is that it takes time to get good results. Our impatient

American public do not love to wait. Our pecan industry is one that
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n spends most nicely to careful, business-like attention. That of itself, I

think, will keep the pecan industry a safe investment.

One of the speakers alluded to the fact that some of these big com-

mercial orchards will not get the proper attention. Why, that is cor-

I'ect ; they may not, and that itself will keep the industry in safe bounds.

Now. as was alkided to before, it will not be overdone, because there

are plenty of drawbacks to it.

President Goodman : The word call of ^lissouri is not
'

' Show me, '

'

but "I'll show you." I am glad Professor Van Deman is here, and
that he can give his broad experience.

Professor Van Deman : Yes, the pecan does grow in Missouri, and
a considerable distance north of Missouri. The natural area that is

covered by the pecan extends from northern Alabama westward or

southwestward a number of hundred miles, and then northwestward

into Iowa, and from there down into Texas, and crosses the Rio Grande
nito Mexico. So there is a wide area that is naturally covered with the

wild pecan trees. Again, the area in which the pecan may be grown is

very much wider than its natural area. As has already been said by
these gentlemen from the eastern part of the pecan belt, the pecan

is doing very well in their sections, and some of them claim that it is

doing better with them than it does in its natural home; but while the

pecan has been growing, perhaps many, many thousands of years, still

the pecan scarcely ever occurs outside of the creek and river bottoms,

and not until the people of the eastern states took up the culture of this

nut, has it been grown in the uplands. Now, it is a fact that the pecan

tree adapts itself very readily to much of the land on which it is not

found naturally, such as the piney woods country of Mississippi, Ala-

bama, Georgia, and North Carolina ; and in all that whole territory

they are growing pecan trees, even as far north as Virginia, by good

culture and good fertilizing.

Now, I am growing the pecan in the supposed natural pecan

country, central Louisiana,—that is, central north and south. Our
pecan orchard comes right up to the edge of the Mississippi levee in

Concordia Parish, and we have there the most favorable conditions that

could possibly be found for the grow^th of this tree. We have trees in

the forest there that are one hundred fifty feet high, and that broad in

the spread of the branches, that have been growing perhaps, for five or

six hundred years.

We have perhaps in Louisiana the oldest planted pecan trees that

exist. When the Spanish settled the state of Louisiana, they found this

pecan nut growing there, and took up the culture in a very crude sort

of way by planting the nuts. Seedlings were planted along the avenues

and roads and public highways, and there are now growing in the state
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of Louisiana many monstrous trees. We have one that is perhaps, so

far as we can find out from reeords, two liundred years old. And these

are seedlings, and most of them quite common in the character of the

nut.

The first grafting of the pecan that was ever done, so far as we

know, was done by a negro slave on one of the plantations in the lower

Mississippi country. Nuts of this variety were shown at the Centennial

Exposition in 1876, and it was named Centenniarbecause of that fact.

"While it is not one of the varieties that we now prize, it is a very good

nut. There were over forty trees, and nearly all were cut down by an

owner that finally got hold of the plantation ; but there is yet one of the

original trees standing in very healthy condition.

The matter of varieties has been referred to and perhaps it would

be of interest to some to hear something more definite on that part of

the subject. As with the apple and many other fruits, about all the

choice varieties of the pecan that we possess today are accidental seed-

lings that have been picked up here and there largely over the lower

Mississippi region, and to some extent in the more easterly states ; for

some of the very best that we have are from the states of Florida and

Georgia and Mississippi, and Alabama. A good many choice varieties

have also come from Texas, but unfortunately most of the Texas varie-

ties 3^et brought East are affected by a pecan disease, a scab that affects

the outer hull of the nuts. They won't fill, and they lack size. But in

niy judgment the one best variety of all is the Stuart. This originated

in the state of ^Mississippi, right near the Gulf of Mexico, and is a very

large, thin-shelled nut. of a beautiful oval shape, and is a very good

bearer, although not such a heavy bearer as some.

Another which perhaps conies second in order of general prefer-

ence, is a seedling that originated on the banks of the Mississippi River

m Saint James Parish, right near the levee. This variety has been

learned after myself. Van Deman ; and it is a large, thin-shelled nut of

^ery high character. I had nothing whatever to do with the origin of

it, or the naming of it. I am very glad to say that it has made good.

[Subject to scab in Florida and Georgia. Sec'y.]

One of the best of the IMississippi seedlings was named Schley, after

Admiral Schley of naval fame ; and it is being planted very extensively

all over the pecan area from Texas to Florida. How far North it will

succeed, of course, is a matter yet to be tested out. Another of the very

choicest varieties originated in the city of Jacksonville, Florida. The

original tree is growing there on a town lot. and it has been named

President. It is like those that I have mentioned, large and thin-

shelled, of most excellent quality, and generally well filled.

I want to say tliat the culture of these southern pecans is very
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likely to be restricted to the Gulf States in large measure, at least. How
far North they may be grown, we don't exactly know yet, but we do know
that they are very tender in Arkansas, Kentucky, Tennessee, and Vir-

ginia. Perhaps they are going to succeed better in Virginia and the

Carolinas than they will in the states of the same latitude to the west-

ward, because of the influence of the Atlantic Ocean. But I would sug-

gest that anyone who Avants to try the pecan in the more northern

states should give great care to getting trees that have been propagated

on seedling stocks grown from the most northerly type of the pecan. Iru

the state of Missouri, and in Kansas, and southern Iowa, they are

growing some wonderfully fine -pecan trees. There are pecan trees in

the Wabash bottoms in Indiana that are four, five, and even six feet in

diameter, one hundred fifty feet high, whose tops spread out one hun-

dred and more. There is no doubt that, in the course of a few years, we
v.ill know considerably more about the better varieties of the northern

type of pecan than now. But don't go wild over the idea of planting

the southern type of pecan too far north. As a rule, the culture of the

choice pecans does not extend northward of the cotton-growing area.

The pecan business has been alluded to here with regard to the

possibilities of overdoing it. I think that the remarks are exactly right.

I don't believe it is likely at all that the pecan business will be overdone

ciny more than the apple business, or the peach business, or the wheat

business, or any other cropping business. There are so many who will

be deterred from planting because of the long time that they have to

wait for the first returns, and because a good many that do plant won't

take care of the trees, that the thing will regulate itself. And there are

very few people that have ever even tasted a good pecSn. I don't be-

Jleve one in a thousand has tasted a first class pecan; and moreover

when we look abroad, we have a market there. And so I say, plant

pecan trees. And I say that in the piney woods section of the south-

eastern states, Georgia and Florida, the pecan will come into bearing

earlier than in the natural home of the pecan. The fertilizing and soil

seems to bring about that more precocious bearing. In these eastern

states, then, Georgia, Florida, Alabama, Mississippi, and the Carolinas,

where they take good care of the trees and fertilize them properly, they

do come into bearing earlier than in Louisiana and Texas.

The Secretary: How large a tree may be cut back and budded
satisfactorily ?

Professor Van Deman : Any size.

The Secretary: That one hundred fifty feet Wabash bottom tree

for instance?

Professor Van Deman : I have seen trees that were two feet in
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iliameter cut back, and then successfully worked over. The limbs should

be cut back in the dormant stage, to where they are four, five, or six

inches in diameter,—this with the big bearing tree. The sprouts will

come out very freely the following season. Those sprouts should be

budded and grafted. As a rule, the budding is the more practical way.

"While these great trees may be topworked, I wouldn't as a rule think

that this was best. Select trees five or six inches in diameter, and in a

top where you can cut the limbs off to two or three or four inches in

(]iameter. I have worked over such trees very successfully to beautiful

tops, that are beginning to yield nuts.

Mr. McNeill : Can the pecan be grafted or budded on the hickory ?

Is anything gained by doing so?

Professor Van Deman : The pecan is a hickory. Hicoria pecan is

the 'scientific name of the tree. Theoretically, I will say it will grow on

any hickory with careful working; but as a rule, I don't think it will

pay to graft the pecan on any of the northern hickories. The southern

type of hickory, what is called the bitter hickory of the lower Mississippi

delta country, 11. aquatica, is the most likely one I know of. It is a very

difficult thing to get these nut trees to take the buds readily, but it can

be done by careful manipulation. I say to you, plant pecan trees ; and

T sa.y to the young man especially, plant pecan trees. They say to me,

you are simply crazy at your age to plant pecan trees. You don't ex-

pect to see them bear. Well, suppose I don't, somebody else will see

ihem bear. I say to these folks, "Yes, certainly, it will take a long time

for them to come into bearing, but I'd like to know how long it will

take those trees to come into bearing that you do7i't plant."

President Goodman: Oliver Wendell Holmes said that of all the

jjreat proems he had written, there wouldn't any live as long as some

trees he had planted. I will now call for reports from the committees.

Wilder IMedals. See page 180.

Report adopted.

Resolutions. See page 175.

Professor Lazenby : In connection with the first resolution and the

motion that it was to carry over for two years, there is one subject

I should like to see the committee investigate in the meantime, so that at

the proper time, it can come up. It is simply this. In the early days

of our Society, quite a number joined who didn't feel they could become

life members, and they paid their fee of $4 for two years for a long

time, and $2 since. In looking over the list of members, I find quite a

number of men advanced in years, who are still on the list of biennial

members. They have paid double what the life members are paying.
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It does seem to me that, especially with men who are not able to come

to these meetings, but have the interests of the Society at heart, we are

losing some names. It does seem that some older members who have

been so faithful, who would pay if they could attend the meetings,

should be considered somewhat. I know how it holds a man to an asso-

ciation to be regarded as a life member. We must remember that some

were not in a position to become life members, and they have been

faithful workers in our Society.

Professor Van Deman : This doesn't apply to me, because I have

been a life member twenty-five years. I think Professor Lazenby's idea

is good, excellent, just, and that we ought to pass some sort of a resolu-

tion that would make a person a life member who had paid ten consecu-

tive biennial dues, amounting to $20, the price of a life membership.

Captain AVatrous: Isn't that very point that has just been raised

covered by the Secretary's last resolution?

President Goodnum : That is gathering statistics, biographical and

liistorical.

The Secretary : There are two sides to this Cjuestion. One side is

lluit our members are not appreciating the opportunities of life mem-

bership. Now, in the case of our good friend, Van Deman, I am not

sure but it wouldn't be wise to put in a resolution to put in a motion a

iruvision to cut off a man who would continue to enjoy life membership

more than twenty-five years ! Seriously, our life membership fee is too

little ; but notwithstanding its smallness, our members are not appreciat-

ing it sufficiently. It takes only twenty years to cover that amount. In

addition the life member secures copies of a number of back volumes. We
have made a rule during the past five or six years to give every life

member not only the volumes that come in the future, but as many of

the back volumes as are available. I am glad to note that the life mem-

bership is likely to be advanced. I think it is a good thing. I wish

especially to call attention to the advantages of life membership.

President Goodman : Would it not be a good thing for the execu-

tive committee to take this matter up, and send a clear statement of the

facts, urging life membership?

Mr. Hunt : I would like to move that such a matter be referred to

the executive committee. (Seconded, carried).

President Goodman : Is there any other business matter we ought

to take up now ?

The Secretary: I don't want to appear oftener than I ought to,

but I have the work of this Society very much at heart. The fund

for Wilder medals which was established by the first president of this
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Society, which has done excellent work, but is not as large as it ought

to be ; and with a larger fund much more work could be done in the way

of encouraging different types of exhibits, as for instance the sys-

tematic breeding of fruits for different localities; I take this oppor-

tunity to call the attention of the older members of the Society to this

inedal fund as a worthy means whereby they may put themselves on

record as favoring permanent advance of pomologieal work in this

country.

President Goodman : Does anyone else have anything to offer for

the good of the Society ?

Captain Watrous: I think that the Society ought to consider

whether we can't afford in some manner to put a little more money at

the service of the Secretary to hire a competent person and get the Re-

port out within ninety days or one hundred days of the time the gavel

falls on the close of each biennial meeting. If we would do that, I think

we would double the value of the Report. I think we can afford to put

some money there as well as we can afford to put it anywhere else. I

don't know that I want to make any motion, but I think it one of the

most important things we can do. He is a man that is hard worked,

and we ought to put at his disposal money to hire somebody else to do

that work in time. A report out promptly is worth two reports next

year.

]\Ir. Hunt: I haven't seen anything on the program that pointed

to honoring your deceased members since last meeting. This Society

has lost a president and the most valuable man horticulturally that

ever put foot in the southern states, Mr. P. J. Berckmans. It seems to

me that sometime before we adjourn, proper respect ought to be paid

to his memory.

President Goodman : The Committee on Obituary has this in hand.

Captain Watrous : If this matter of putting more funds at the dis-

posal of the Secretary should be referred to the Treasurer of the So-

ciety and the executive committee with power to act, it seems to me it

V. ould be a step forward.

President Goodman: I have the assurance of the Secretary that

so many things came in to interfere last season that he could not help

the matter. This time he will be in shape to get the report out inside of

three months.

Mr. McNeill : Right here it appears to me, in an informal way and

without any of the regular resolutions, it would be just the place to

say a word or two in encouragement of the Secretary. It is an office

which is exceedingly thankless. All mistakes and delays are charged

to the Secretary; and I can assure you that Professor Craig has worked
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hard and faithfully iu this particular of getting out the Report, and

with reference to the Society in general, and in a public-spirited way

that we should recognize. I believe some of us do feel that, but the rank

and file have no conception of the amount of worry and work performed

by Professor Craig in connection with this particular office. He has

done splendid work, and has proved himself a most efficient officer.

Professor Lazenby : The strength of any organization depends

upon its membership. There are many men here that can make valu-

able suggestions, and yet about all the suggestions, so far as regards

policy, have come from the Secretary himself. I think we should, in?

this interval between meetings, spend a little time, and see if this grand

institution can 't in some directions take some advanced steps. I believe

it can be done. Let everyone feel he is a sort of committee as a whole to

bear this in mind.

President Goodman : Before I call for the paper on orchard heat-

ing. I will call on Mr. Rowe, who has acted as judge for fruit in the

Northwest, to make a statement.

Mr. Rowe: I found during the last two years that in a number of

the western states, as well as some of our central states, the growers are

not all satisfied with the commercial rating given in our catalogue as to

the relative value of the different apples. The matter came to a very

practical issue at the meeting in Vancouver last November. They had

a special meeting there of the pomologists" of that section, and dis-

cussed the matter of changing the ratings given by the American Po-

mological Society of the different apples grown in that section. A
committee was appointed to consider the matter, of which, for some

reason, I was made chairman. I recommended in the report I made

to that convention that they ask the American Pomological Society at

their next meeting to appoint a committee for the purpose of revising

the rating given by the Society in the catalogue. This rating was made

a number of years ago. Many new apples have come into the com-

petitive field, and many of the old apples are now rated as grown in the

eastern states. That report was adopted unanimously. The people of

Michigan, Colorado, Utah, and California, would like to have the

American Pomological Society appoint a committee for the purpose of

revising the ratings given the different varieties of apples, for this rea-

son : in nearly all of these places, the rating given by the American

Society is used as a basis of judging fruits. They don't want to estab-

lish a standard of their own. They want to keep a national standard.

I bring this matter up because I have come in touch with so many men
who would like to have it done.

Professor Van Deman : There is no doubt this is a very important
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question, and I think that this should be taken up perhaps by a special

committee in conjunction with the regular committee, unless deemed

tetter just to turn it over to the regular Committee on Revision of

Catalogue. These people of the Northwest, especially of British Colum-

bia, Washington, Oregon, and Idaho, are deeply interested in the

changing of the rating of some of the varieties, especially Winesap,

Rome Beauty, and a very few others. I think it is a matter the Society

ought to give attention.

Mr. Dumas : At the request of the Washington State Horticultural

Society, I made this trip of four thousand miles for this very purpose,

to ask the American Pomological Society to take action in this matter.

Therefore, I move that the chair appoint a special committee of three

to take such action as is deemed advisable.

Mr. Rowe : I support that motion.

President Goodman : Let the chair make a statement as to the

]/lan suggested. We have a Committee on Revision of Catalogue. Pro-

fessor Lake of the Department of Agriculture is chairman. Mr. Van
Deman is a member. It is in the President's power and authority to

rtvise that committee, which is composed of six. On that committee we
have a man from Hood River, Oregon. I will put Mr. Rowe on that

committee. Any suggestion we can have in regard to the other three

luembers, I will be very glad to have.

Mr. Dumas: I will be glad to withdraw my motion, and leave it in

the hands of the regular committee.

President Goodman : Is Mr. Dumas one of the men who ought to

be on that committee?

Mr. Rowe : Yes.

President Goodman : We want one other man up there in the

Northwest.

Professor Van Deman : I should think Professor Thornber of the

Agricultural College would be a good one.

Mr. Dumas : Can you suggest a man from another state ? ]May I

suggest Mr. E. H. Shepard in place of Mr. Smith?

President Goodman: The committee at present consists of E. J.

AVickson, California; U. P. Hedrick, New York; J. L. Dumas, Wash-

ington; S. H. Fulton, Washington, D. C. ; G. E. Rowe, IMichigan; H. E.

Van Deman, Virginia; and E. T. Shepard, Oregon.

The Secretary : The western men are very much in earnest about

this. I had a long telegram from the Chamber of Commerce, Spokane,

pbout a week ago. I am very glad that Washington is here to speak for

herself.
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Mr. Rowe : I suggest Mr. Rogers of Watsonville for California.

Mr. Dumas : I would like to second that. He is an excellent man^

A Member : For New York I suggest James R. Clark of Milton,

New York.

President Goodman : I will be very glad to make these appoint-

irents in the best interests of pomology. Have you any other business

matter that ought to come up? If not we will hear from Professor

Howard on Orchard Heating in Missouri.

ORCHARD HEATING IN MISSOURI.

Prof. W. L. Howard, Columbia, Missouri.

I have no paper written on this subject. Orchard heating has'

passed the experimental stage, and is now an established fact. I shall

bpeak merely on what we have been doing in Missouri in the way of

heating orchards to protect the fruit against late spring frosts. A large

number of our fruit growers used these heaters last spring, and they

i^ad an opportunity to give them a most severe test, because we had the

worst freeze, the worst blizzard, that I know anything about coming

late in the spring. These heaters have been used for protecting apples,

peaches, and strawberries, perhaps for other fruits that I don't know
anything about.

Heaters burning oil and those using coal as a fuel have been em-

ployed. So far the oil-burning heaters have the most followers. We
at the Experiment Station have tried both the oil and the coal-burners,

and we got the best results with the oil. However, I do not want to be

understood as saying that that is conclusive. A coal-burner has just

been placed on the market by one of our fruit growers in the state.

Judge Wilkinson of St. Louis, that looks very promising. Those pre-

viously on the market we have not found entirely satisfacatory, be-

cause our co2iditions are different from what they are in the Far West.

What is needed for a heater is one that will supply the needed heat

from ten or eleven o'clock at night until sun-up the next morning, say

seven o'clock, because it is not practicable to refill these heaters during

the night.

As to the number of heaters that will be required to the acre, I

will say that this will vary with the character of the heater. Some of

them produce a larger flame than others, and have a larger burning

surface, and consequently, give off more heat. Some of the heaters are

comparatively small at the surface, holding something like one-half or

one gallon of oil, while others have a much larger buiming surface, and



152 AMERICAN POMOLOGICAL SOCIETY

the}^ will give off various degrees of heat. The number per acre will

also depend upon the amount of heat they are capable of generating.

I will just give briefly the experience of one man in protecting a

strawberry field against frost. He used one hundred pots to the acre in

part of his field, and eighty heaters to the acre in another part. A
third portion of his strawberry field was not heated at all. He suc-

eeeded in raising the temperature seven degrees, and, as a result of his

experience, recommends from one hundred twenty-five to one hundred
fifty heaters per acre to protect strawberries thoroughly in the coldest

weather we are likely to have in the spring. The temperature went
down to 26°F., and there was a wind blowing at the time.

Something of the expense of this heating in this man's experience.

Where he used eighty heaters per acre, the heaters themselves cost $16.

The oil cost $12.11. The total cost is $28.11. One hundred heaters per

i'cre cost for the heaters $20, oil $15.14; total $35.14. Here are the

results. Where one hundred heaters per acre were used, he secured a

yield of 245 crates per acre first class fruit. Eighty heaters per acre

secured him 184 crates of berries. Where no heaters were used, he se-

cured 96.6 crates per acre—these are twenty-four quart crates—of very

inferior fruit. The approximate returns were as follows : where one

hundred heaters per acre were used, the crop sold for $551.25 per acre.

Where eighty heaters were used, the crop sold for $414 per acre. Where
no heaters were used, the crop sold for $113.32 per acre. Another way
of looking at it : one hundred heaters per acre increased the yield 148.4

crates per acre. Eight}' heaters to the acre increased the yield 87.4

<-rates per acre. The cash returns as a result of heating were as follows

:

where eighty heaters per acre were used, there was a clear profit of

$300.78 per acre ; where one hundred heaters per acre were used,

$437.93 per acre. Draw your own conclusions.

One other example was the experience of President Goodman in

heating an apple orchard. He used a large number of heaters, 5,000, I

believe, of a iype of heater which holds sufficient oil to last all night.

The flame can be regulated so that he can burn the oil in proportion to

the amount of heat that is necessary, depending upon how cold it is.

In the face of a considerable blizzard, he succeeded in raising the

temperature from four to six degrees. He saved the crop of fruit, and

—he didn't tell me this,—but I have heard that his 5,000 orcliard

heaters costing approximately $1500 enabled him to grow a crop of

apples that sold for about $40,000. Orchard heating, we believe, pays

in IMissouri.

We now have at our Experiment Station several makes of

heaters. We are trying to devise some means whereby we can

mea.sure the value of these different kinds of heaters. But that will
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not all come in one year. We have some heaters that are manufactured

by a firm in Atlanta, Georgia, that are for use in heating peach or-

chards and strawberry fields. We have not given them a test as yet.

DISCUSSION.

A ^Member : Were the freezes in the blossoming period of the

strawberry ?

Professor Howard : The freezes often come when the strawberry is

in bloom. This year it came when peaches were almost an inch in

diameter. Apples were a very good size. I forgot to say that the most

important thing for you to know if you expect to use the orchard heat-

ers for protecting peaches and apples is to know when the danger period

is ; I mean what degree of cold will endanger that crop at that particular

day. I can give you the exact temperatures that will be the danger

points for peaches at the various stages of development, from the time

the buds are dormant up till the fruit is formed. We have worked that

out very carefully covering a period of three years. I have this infor-

mation in bulletin form, and I will be glad to send it to anyone who
will send a postal card to the Experiment Station, Columbia, I\Iissouri.

Mr. Blake : What is the best oil to use ?

Professor Howard: What is known as a fuel oil. It is the crude

oil with the gasoline extracted. It sells in Missouri points in tank car

lots at two and one-half to three cents per gallon. They know it as

thirty degree fuel oil. By the barrel, we can get it for about six centa

per gallon.

Mr. Rowe : What is the average result of use of orchard heaters ?

Professor Howard : Practically every man who had enough oil to

give them a fair test, or enough coal, is very much pleased with the

results. I am not informed definitely what per cent of those who used

them got good results. Every man I have talked to saved his crop.

Mr. Richardson: I don't think there is any question whatever

about the success and reliability of the orchard heater. As much de-

pends upon the man operating the heater as on the heater itself. You
must be prepared to go to the limit. You must have an abundance of

oil. As we have learned from experience, we may have one year where

we will have but one freeze. The past year we had six frosts and two

freezes. I would recommend that a supply of at least eight to ten gal-

lons of oil per acre be supplied, as a stock to resort to. In our experi-

ence this year we find that on the high, elevated portions of the orchard,

the temperature will vary from three to five degrees higher than in the

lower levels. For that reason, you have got to be very careful about

recording your temperature. We have eight hundred acres three years
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old. We found in places where we didn't have any heaters we got a
fairly good crop. In other places, -in lower levels, we practically had
iiothing. Some trees averaged twenty-eight bushels to the tree, some
fifteen. A quarter of a mile away we had nothing.

With reference to the kind of fuel, of course, being a manufac-
turer of heaters, I don 't care to discuss that only in a general way.

Wherever we can find oil we use it, oil is superseding coal—we are buy-

ing oil f. 0. b. the refinery at sixty cents a barrel of forty-two gallons.

The Standard Oil Company is delivering oil at our cities at 1.89 cents

per gallon.

There are several things about this orchard heating proposition we
have got to take into consideration. In some localities, we have a much
lower temperature. In Colorado they have lower temperatures than we
have, for they have a range of hills to hold the snow, which also forms

a blanket.

President Goodman : Is there any question you would like to ask

Mr. Richardson ? He has had successful experience.

Mr. Hunt : If you had to pay nine cents wholesale per gallon, would
you use oil freely ?

Mr. Richardson : There is no question but you can buy oil at rea-

sonable cost. The vice-president of the Standard Oil Company says

they are prepared, and recognize the future of this oil heating industry.

They will give a uniform grade, and have decided in the mid-continent

field to furnish a grade of oil that has a specific gravity of thirty de-

grees Beaume scale. That is simply removing the gasoline. There has

been trouble with reference to the grade of oil fiirnished, because the

growers do not know what they want.

When crude oil is taken from the ground, it is placed in a still and

vaporized, then condensed. First, they take off the gasoline. It will

test about sixty specific gravity. What they take out afterwards con-

stitutes their oil. The balance is a residuum. If you will ask the re-

fineries to give you an oil having a specific gravity of about thirty de-

grees, you will get something you can handle in your orchard, even with

a temperature as low as twenty. A twenty-eight gravity oil is about as

thick as heavy molasses at a temperature of thirty-two. At twenty-four

or five, it is almost impossible to distribute it in orchards through a hose.

I would recommend when you order your oil, that you specify what you
want. Crude oil can be burned with good success, but it is of a more

volatile nature. That is a very important point. You require a uni-

form grade of oil. I think it only a question of time when experiment

stations and colleges will have the matter up with manufacturers.

Mr. Riddell : It seems to me with the 3000 pots we had, we could
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hardly give a fair test. However, we did raise the temperature in the

portion of the orchard where we used those heaters about ten degrees.

There was also a portion of the orchard where we did not use heaters

that bore practically as well, but this was likely due to the difference

in varieties. "We believe in it to a certain extent, and expect to install

more heaters. We used the fuel oil, but I don't think it had a specific

gravity of thirty-two. We had considerable trouble in getting it out of

the tank, and in putting it away in pots in unloading from the cars. I

am compelled to believe it was a very thick, heavy oil.

President Goodman : Did you save the crop ?

Mr. Riddell : We saved the crop, and I will say in addition, in past

years the trees we had the heaters under had not been successful.

Mr. Rowe : In an orchard I am interested in in Colorado at Grand

Junction, we have been using for the last five years between five and

six thousand orchard heaters. They have in the main proved very suc-

cessful, but this one point I w^anted especially to bring out : a very large

per cent of the men who are using, orchard heaters have been making

very poor success. Only about twenty-five per cent of those in the

Grand Valley during the last five years have made a success of it. With

those who did not make a success of it, it was not because the proposi-

tion isn 't a good one, but because they haven 't known how to manage it

right. Just about the same per cent make good with the orchard heat-

ers that have been making good with spraying. This one thing is true.

The man who sprays or uses an orchard heater has got to do it right in

order to get the best results. He has got to handle the heaters carefully

and intelligently.

Mr. Dumas : We of the Northwest are not too sanguine as to the

use of the orchard heater. We believe there is less than twenty-five per

cent w^ho have been successful because of their use. There are parts of

our country where heaters are not required. We have seen people spend

good money for these heaters, and when a freeze came, they did no good.

We have a good heater in the sun, and if we refrain from plowing our

ground till all danger of spring frost is past, we will have a tempera-

ture two to five degrees higher, because of that. I speak from actual

test. The baked ground absorbs heat during the day, and gives it off

much more rapidly at night than the plowed ground. Stony ground is

almost entirely free from frosty conditions. I believe the best orchard

heater we have is the sun.

President Goodman : How different localities prove different

propositions, do they not?

Mr. Rowe : I want to say just a word about our Michigan condi-

tions, because they vary so materially from those of our friend from
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the West. We have a large number of orchards in Michigan where the

crop was saved this last year by very early cultivation, by plowing the

ground at least four weeks before the buds opened, followed by constant

cultivation twice a week through the frost period. We have large or-

chards not injured at all, because of the intense mulch system of culti-

vation going on at the time the frost came. The neighbors' orchards

were all destroyed. The only men who had apples were the men who
practiced that method.

Mr. Dumas: I fail to see the philosophy that baked ground and
stone give off more heat than cultivated ground.

Mr. Rowe : The philosophy is that the ground that will hold the

moisture with dust mulch will also hold the heat down near the ground
where you want it.

President Goodman : In your soil ?

Mr. Rowe : In our soil.

Dr. Richardson : I have photographs of a couple of orchard heaters

substantially the same. One of them is the orchard heater that is used

in the experiment grounds in Takashi, Japan. The other is the orchard

heater used in the agricultural college on the inland sea just west of the

great city of Kohi. I took these pictures last March, and I want to say

that they cost nothing to maintain. Every grower of citrus fruits is

protected by these heaters. They are merely mats, apparently-made of

rice straw, some of sedge grass. Those protectors are placed over the

trees in November, and kept till the middle of March. They don't spend

anything for oil or coal. It gets quite cold in that country, too, cold

enough to freeze ice as thick as a window pane.

There are quite a number of other interesting features in Japan.

Japan, as you know, is one of the most progressive countries in the

world, not only in fruit growing, but everything else. Japan is not

hampered or biased by any preconceived traditions, superstitions, re-

ligions, or anything else. She has been getting some good things from

America. At the imperial station at Takashi, they showed me through

their grounds, and told me they were beginning to use sprays. Of the

fruits they had introduced from our country, the grape fruit was per-

haps the best, with the exception of a very excellent apple. The man
told me that was one of our most popular apples, named Bundavis. I

did not at first recognize our familiar Ben Davis.

This system of heating perhaps would not be applicable to our

country, because we couldn't cover our trees with these mats, but it is

a success over there. They keep all their trees pruned down, so that a

little Jap can reach up to the top of them, and pick fruit from the high-
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est branches. They use no horses in their agricultural work at all, as

the trees are planted close together.

I want to tell you one other thing. We talk about our methods of

protecting fruit. The finest peaches I ever saw to look at, I think, were

in Japan, and those peaches are raised on these little trees in a very

large way for them—their largest orchards are less than three acres, as

a rule. As soon as the fruit sets, the Japs go through their peach or-

chard and tie a paper bag over each fruit, and that remains there till the

fruit is matured. The bags are made of paper that is waterproof. Their

system of controlling insect pests is along this line. They catch them
and kill them, if they can ; and if they can't, they cover their fruit up.

President Goodman : Is there any other experience on orchard

heating ?

Mr. McNeill : I would like to support the experience of Mr. Dumas
with reference to the freezing of plowed orchards, only mine was in a

vineyard. I unfortunately plowed before the last frost, the eighth of

May. A severe frost following affected the vineyard just to the row

where the plowing went. That which was plowed was killed, the roots

all frozen black. On the other side, only an occasional one was injured.

This was in the County of Essex, just opposite the city of Detroit.

]\Ir. Van Deman : It is quite a well known fact that in many cases

the strawberries that are mulched are affected seriously by frost, when
those not mulched are not so affected. The philosophy of this, as I

understand it, is that the mulch on the ground prevents the radiation of.

the heat from the ground into the night air, and so acts as a sort of

blanket to cover up the heat and keep it in the ground, where as in the

hard or bare ground radiation occurs. That, in my opinion, is the rea-

son why in the plowed ground the damage will occur.

Mr. Taber: As I understand it, these gentlemen say they suffer

more from frost from the plowed ground. There isn't an orange grower

in the state of Florida but will tell you the best method of treating an

orange grove as regards cold is to plow under the grass or cover crop in

the fall before danger of frost, and to leave that orange grove just as

bare as this floor all winter. If there is any mulching under your trees,

hoe it under and cover it up. You can go through this whole state, and

where one orange grove has been treated that way, as compared with

one not so treated, the first one will come out in good shape in the

spring, and the other frozen.

The Secretary : In Mr. Taber 's case, it is the case of turning under

a cover crop, the same Mr. Van Deman has mentioned. In the case of

the strawberry, your cover reflected heat instead of absorbing it.

Mr. Rowe : I want to say just another word. We do not believe in
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plowing just before a frost, but we do believe in plowing early enough
so that the roots that are cut off have time to heal, and are ready to

start to grow when the buds open, thinking that a tree that is feeding

at the roots has more strength and is better able to withstand a frost

than a tree that has been severed almost entirely just a few days before

the frost. Plow at least a month before the buds open, and then keep

a mulch of surface earth right along up through the growing season.

"When doing that, we have found the orchard will stand four or five de-

grees more frost than when plowed a day or two before the frost, or

after the frost.

President Goodman : You cultivate two or three times before frost ?

Mr. Rowe : Twice a week from the day it is plowed till the fruit is

almost ready to pick.

ORCHARD HEATING IN COLORADO.
: W. W. Paddock, Columbus, Ohio.

It is, no doubt, true that many improvements will be made in

the near future in methods of orchard heating. The spraying

machinery of twenty-five
,
years ago w^as crude as compared with pres-

ent day equipment, but this did not deter progressive fruit growers

from attempting to save their crops. That this crude apparatus was

used with success goes without saying, and because of its universal

adoption, rapid improvement was made possible. The appliances now
in use for heating orchards are, no doubt, in the same crude state,

but the important item to remember is the fact that they w^ork. Isn't

it about time, then, for us to equip our orchards with heaters and

thus insure our crops against damage from frost, which is, after all,

the greatest drawback to successful fruit growing?

The whole situation then can be summed up in a very few words.

Damage from late spring frosts can be prevented and with great

profit to the grower. Many fruit growers are already using orchard

heaters and their number is constantly increasing. All that remains

for the individual to do, then, is to decide on the particular type of

heater that is best adapted to his location, then equip his orchard and
set them to work.

In order to become informed on the subject one cannot do better

than to subscribe to both the Western Fruit Grower of St. Joseph,

Missouri, and Better Fruit of Hood River, Oregon, and request the

publishers to send their orchard heating numbers. One can soon

gather from these papers all of the information that is needed to

begin this work.
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But my topic was to be confined to orchard heating- as practiced

in the Middle AVest. Heaters, both coal and oil, were first used in

California. About four years ago, a car load of oil heaters was

brought to Grand Junction, Colorado. After a good deal of difficulty,

they were disposed of to four or five growers; and as luck would

have it that section was visited by destructive, late frosts that

spring. The sequel was, briefly stated, that the protected orchards

produced heavy crops of fruit while in adjacent orchards, unpro-

tected, the crop was an entire failure. The heaters used were known
as the Bolton, a sheet metal can about the size and shape of a ten-

pound lard pail. Crude oil is the fuel used, and a heater full will

burn about four hours.

The success of these experiments naturally attracted a great

deal of attention, and many people began experimenting with heaters

of different forms, all attempting to make an improvement in effi-

ciency over the original. Some fifteen or twenty forms appeared in

rapid succession, and the necessary experimentation resulted in

much useful information. Some of the main points which come to

mind may be mentioned as follows: Coal heaters may be made to

protect orchards from damage by frosts, but the management of such

heaters is much more difficult than is the case where oil is used for fuel.

Oil heaters should be of the reservoir type, as the refilling of heaters

at night is not only laborious, but may result in a serious drop in

temperature. The heater should also be made so that about the same
amount of heat may be generated when the oil is low as when the

receptacle is full. Then the construction should be such that the

amount of heat may be increased or diminished as the weather con-

ditions may require. Then, the oil used for fuel needs to be selected

with care, as some crude oils will persist in boiling over when both oil

and heater become hot, and others will leave a thick residue, which
will not burn and so becomes a great nuisance.

The number of heaters used per acre varies somewhat with the

make. With the smaller types, seventy-five to one hundred to each

acre are recommended, but they are not all lighted at one time except

in the case of a very severe frost. With the larger types of heaters,

and particularly if the size of the flame can be regulated, ample pro-

tection is secured by the use of fifty to each acre. The cost of equip-

ping an acre with heaters will not exceed $25.00 for the more expen-

sive kinds, and will be much less for the smaller lard-pail types. A
storage tank or cistern must be provided for holding the oil, and a

tank wagon will be needed for distributing.

If well taken care of, this equipment will last for a number of
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years, so the first cost will not deter the progressive grower. Five or

six hundred dollars expended in saving the crop on ten acres of apple

or peach trees would look very insignificant at harvest time.

There are men who are still trying to grow fruit without spray-

ing, and, no doubt, many will be slow to invest in orchard heating

equipment. But the fact remains that the damaging effects of late

spring frosts are being successfully combatted, and the progressive

grower will not be daunted by a comparatively large initial expense

which will ultimately mean that a crop may be saved every two or

three j^ears at a cost of only a few cents a bushel.

President Goodman : We will adjourn our meeting, and if the

lantern is in good shape, we will have a paper by Mr. Henricksen at

nine o'clock.

Professor Van Deman : We perhaps know that many fruits, and
especially the apple, are coated with a waxy coating which you can

take a knife blade and scrape off. That is nature's covering to pre-

serve the moisture and the delicate essential oils that give the fine

flavor to an apple. Whenever this wax is scraped off, or perforated

by any means, the opportunities for the outside influences that cause

decay are very greatly increased. I think a very careful handling of

apples has much more to do with keeping than we are liable to think.

SATURDAY EVENING, FEBRUARY 11, 1911.

MUSIC ROOM, TAMPA BAY HOTEL.

President Goodman: The program for the evening will be the

lecture by Mr. Henricksen on

SOME PHASES OF CUBAN FRUTT CULTURE.
H. C. Henricksen, Havana, Cuba.

Mr. Henricksen : I shall make this very brief. We shall run

through the slides showing some phases of citrus culture in Cuba, and

Porto Rico. As an introductory remark, I want to say that you
should regard this as purely educational, not as Cuba and Porto Rico

being your competitors. All we know of citrus culture in Cu])a we
have learned entirely from Florida. [Then followed views of Cuban
landscapes and typical trees, including the royal palm, one of the

trees found growing wild.]

The speaker showed how orange groves were started from the

clearing of the ground to the bearing period of the trees. "We must
always clear before we plant our trees."
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"The question of stock for the orange is a difficult one. This

merely represents three different stocks at the same age. This is the

sour orange, this the rough lemon, and this the shaddock. This is

one of the burning questions in Cuba."

In showing groves the speaker said: "The practice was, and

unfortunately is today in many places, to plant trees and clear off

the woods entirely, no matter where it is; and the result is that after

a short time, the wind will blow those trees over, so they will become

lopsided. In Porto Rico when the purple scale infests all the irees,

there is nothing more to it. You can spray all you please after that,

but you cannot make an orange grove successful.

"Wind breaks are necessary in Porto Rico. It was not very

long before they found out that they had to use windbreaks. At

first we planted a row of bananas between each row of orange trees.

For a couple of j^ears this was very successful.

"The bamboo is used as a windbreak. "With a windbreak, and

especially with local wind protection, that is, with a protection right

close to the trees, it is possible to make the natural conditions iust

right for three or four fungi that attack the scale. In that way scale

insects and the Avhite-fly are kept in cheek entirely. We got the

white-fly from Florida—it was one of the things we did not need.

"It is very peculiar that, although the bamboo is found around

streams, and grows best where the soil is moist, it will grow well on

sandy soil w4th us, and makes a very rapid growth. In many places

it ia disliked as a windbreak.

"We have other plants for windbreaks. The very best one is the

Pidian pea. It is planted usually in Porto Rico, and in Cuba also we
now plant a couple of rows of that between the rows of orange trees

for the first three or four years. Of large trees for windbreaks, we
have a great many. Some use the mango, and that is very successful.

"After we have planted out our grove, it is strictly necessary

that we must keep it clean part of the year for three or four years.

The usual practice is, as here in Florida, to plant the cover crop in

the rainy season. The sword bean is one of our cover crops which

you do not grow here in Florida. It is a very good cover crop. We
have two types, one a runner, one a bush type. We also plant the

cowpea and the velvet bean with more or less success. The beggar

weed used frequently here does not succeed well with us. We have

found it necessary to irrigate, especially in Cuba.

"As to orange growing in Cuba, people thought when we came
down, it would not be necessary to fertilize or to irrigate. There
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would be plenty of moisture, and the land is rich. But unfortunately,

it is not so. In the Isle of Pines we have very light soil.

"On the Island of Cuba we have several distinct soil types. In

western Cuba, where most of the orange groves are found, the soil

is light. In eastern Cuba, it is a rather heavy clay loam, and even

runs into a hard clay soil. Of course, that is not suitable for orange

trees, and that is one reason why you will see so many orange groves

that you wouldn't call a success.

"What I would especially like to call attention to tonight for

those who know something about orange growing in Florida is that

our conditions over there are in many respects similar to Florida con-

ditions. Again, in other respects they are very different. You noticed

today out around Manatee and Bradentown, the native trees were

covered with lichen. That we consider favorable with us. We are

not troubled with scale insects. We can have heavy windbreaks, even

heavy shade, and not have trouble from lichens. There will be some

lichen, but not anything like that.

"Grape fruit trees bear early in Cuba. We can grow the navel

orange in Cuba under favorable conditions. A gentleman made the

remark today that you can grow the navel successfully here in Flor-

ida, provided you have irrigation, and that might be the case over

there, too. But we have demonstrated that we can grow the navel

successfully, and in time it will probably be somewhat of a competi-

tor with the California navel.

'

' I want to call attention to the method of pruning. Orange trees in

those islands are not usually pruned, but when systematically pruned,

and especially well cared for, they bear a heavy crop of fruit every

year.

"You are all more or less familiar with the King. It is a tine

orange to eat, though not very attractive to look at. It grows, with

long, slim limbs that hang over, with just a few fruits on the outer

ends. It is very tall, and almost impossible to prune and keep in

whatwe would call a nice shape.

"We know that clean culture and constant cultivation and dust

mulch would hold the moisture, but if we don't plow before the

drouth has already set in, we might better not plow at all.

"In Porto Rico the orange groves are planted extensively in

narrow valleys between high hills. You will frequently see four

rows of- pineapples planted between the rows of orange trees. We
grow lemons down there with more or less success. One great trouble

is that we cannot keep our lemon trees within bounds. We might
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prune thein every two weeks, and still not keep them within bounds.

They insist on growing that way.

DISEASES.

"Our greatest trouble in all the West Indie Islands is gummosis.

After we plant our trees, a disease starts, a gum disease, a physio-

logical trouble. As a matter of fact, we do not know what it is. It

is different from foot rot in Florida, it is different from what we call

gummosis in California, and it is in some respects similar to either

one. This we have also on the trunk, where the bark has died off

entirely. In order to save the tree, sprouts are inarched up above.

"We believe now that in groves where we have irrigation, we
can control conditions. No matter what kind of soil we have, if we
can prevent the tree from getting too dry at any time, we can pre-

vent that gummosis. Drouth will cause it, and an over-abundance

of moisture will cause it. An over-abundance of nitrogen in the soil

will also cause it. We have been studying it in the Porto Rico experi-

ment station and in Cuba for several years, but it seems to be mostly

in the soil condition. If we can keep the trees in a normal state of

growth all the time, we are not troubled with it.

"This is one way of packing oranges. I want to call your attention

to packing grape fruit in hogsheads. It shows the old method, and of

course it is not a successful method. This is the new method, and it is

very successful."

President Goodman : We thank you very much, Mr. Henricksen,

for this show of some of the fruits of Cuba. We certainly thank the

kind people of Tampa and Bradentown, the people who have done so

much for us during th* time we have been here. There never has been

a more enjoyable meeting held anywhere that I have attended, and I

have attended a great many of them. We thank you, Mr. Brorein, and

through you the people of the commercial club here for the very excel-

lent time we have had. I would ask Colonel Watrous to say a word also.

Colonel Watrous : I saw more beautiful scenes and pictures in

part of a day this afternoon than I have seen before in many a long

year. I don't know but I am almost sorry to have gone through

with all that beauty, because I shall be homesick afterwards. An
honest man should be homesick for his own home, and not for

another man's home. We shall all want to come back to Florida, and
I know that we thank you from the bottom of our hearts for all the

pleasure that you have given us.

Mr. Brorein.: We appreciate what you have just said. We are

very glad indeed that you enjoyed this trip so much as you did. We



164 AMERICAN POMOLOGICAL SOCIETY

are also very glad to know that you have so much enjoyed this ses-

sion of your association. It does us good to have the President say

that this is one of the most, if not the most enjoyable session you

have ever had. We hope that you will kindly remember us. I am

sure that our people will all remember this session of the pomological

association. I want to say that you are, all, engaged in a very inter-

esting thing. I don't know whether you have stopped to think that

you form the oldest organization for a specific purpose, or are dealing

with the oldest science in the world, so far as we know. You will

remember that the very first thing that mankind began to study Avas

the apple. It is a fact that the apple is important, otherwise it would

not have entered into the story at the very beginning. There is no

question but that the occupation in which you are engaged is an

important one. I was impressed with the manner in which you con-

ducted your sessions, and the manner in which you conducted

your discussions. I was forcibly impressed with some of the state-

ments made, when you said that you desired to preserve the record

of your organization for its historical value and when you further

said that we should not forget after all the greatest crop—the crop

of men. And I doubt whether there is any vocation that is more

conducive to the development of higher manhood and better woman-

hood than the study of those things that we deal with. We know

that that which we are engaged upon fixes itself in our nature and

our characters. AVe have learned that in the beautiful story of the

Great Stone Face. We are influenced by things w^e do and come in

contact with. And there is certainly nothing more beautiful we

may engage in than the study of God's nature in the trees that bear

bloom and fruit. Your work is a work that ^lakes for better man-

hood and better womanhood. It is not wrong to think of beautiful

places, and I am sure that you will often think of Tampa, and hope

that your recollections may always be pleasant. We hope that some-

time again in the future, when Tampa has grown bigger, that you

may return when this beauty spot will have more towns around it,

when the great state of Florida that is to be will have grown fuller.

If you will come in twenty-two years again, I assure you that the

progress will be much greater. Those of j^ou who were here twenty-

two years ago can see what wonderful progress we have made, but

we have only just begun in this great work.

President Goodman : I think ]\Iichigan ought to respond with

a word : the Far North and the Far South. Mr. Rowe.

Mr. Rowe: I don't remember any day in my life when I have

been out among nature that I have enjoyed more than this day. I
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have visited many of the large fruit sections of the West, the Far

West, and the Northwest, and the South and East, have watched their

methods of cultivation, and the crops they have grown on their trees,

have come in touch with the life of the men that did the work, the

spirit of the homes, the surroundings, and I do not know of any place

1 have enjoyed more, or where I have met a class of men that seemed

to be more enthusiastic in their work, that seemed to love their work

more, or seemed more prosperous than the people I have met here

today. I assure you for myself personally and for the horticulturists

of Michigan and the North, that we wish to thank you for your kind-

ness, which we shall always remember, and I think that you will see

many of us back here again to spend part of our winters, at least.

President Goodman : A last word from Colonel Brackett.

Colonel Brackett : I must say that personally I have enjoyed

this about as much as any meeting I have ever attended, and I wish

to express my appreciation and my gratitude to the citizens of this

city of Tampa, and to the Horticultural Society of Florida, for the

kind attention which they have given us on this occasion ; and I

assure you that we shall go away with the most pleasant remem-
brances of Florida, especially of Tampa, and we shall recall thi,^ in

our dreams and our waking hours as one of the best of our meetings.

AYhen Colonel Brackett finished speaking, the members of the

Society joined hands in a circle, and President Goodman spoke as

follows

:

Colonel Brackett, we want you to understand now, as we gather
around you, that you are shaking hands with everyone around you.

We are glad to know you have done so much for pomology and horti-

culture in these United States, and we pledge to you our faitliful

allegiance from now on, and hope we may have the pleasure of meet-
ing you more than once now in our future meetings.

EESOLUTIONS AND RECOMMENDATIONS.
REPORT OF COMMITTEE ON RECOMMENDATIONS.

Mr. Chairman:

Your committee appointed to consider the President's address
and the Secretary's recommendations report as follows:

1. We most heartily commend to all fruit growers, especially to

all beginners in the most delightful of all vocations, to earnestly con-
sider what the President so earnestly presented as the three all-

important and prime requisites to success, viz: the climate of the
section in which you are about to locate; the nature of the subsoil-
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and the adaptability of both to the particular fruit you expect to

grow.

2. Of the several recommendations of the Secretary, we

earnestly recommend the adoption and careful consideration of:

1st. The amplification of the score card method of judging

fruits, to the end that score cards may be evolved that will represent

the commercial values of leading varieties in each region of the

country sought to be benefited by this Society.

2d. The providing for the publication of a volume devoted

to the history of pomological development of this country, as being

very valuable in the stimulation of fruit growing activity, and in

guiding future efforts along right lines.

3d. The enlargement of the Wilder Medal Fund, as set forth by

the Secretary, would, no doubt, encourage exhibits of new fruits, a

more scientific method of orchard management, and more accurate

reports of the increased successes of such management.

The adoption and consideration of our first recommendation

will require but small outlay of funds, and may be taken up at any

time, the sooner, no doubt, the better.

The other two will each require the raising of some special

funds, but should be worked out at the earliest time possible.

(Signed) C. H. Dutcher

G. L. Taber

B. J. Case

President Goodman : What will you do with the report of the

Committee?

A Member: I move its adoption. (Seconded, carried).

The Secretary: This is first rate so far as it goes. It merely

expresses your sentiment. If anything is to be done, some arrange-

ment must be made for the doing of it. No one has any authority at the

present time. There is no machinery; there are no funds. I Mould
like to see this committee which has had this matter in hand
appointed as a committee to work with the executive officers, the

President, and the Secretary, during the next biennial session, look-

ing towards a successful development of this project.

President Goodman : Would not the executive committee with
the officers be the proper ones to take this in hand?

The Secretary: No one could question the propriety of refer-

ring it to the executive committee, but I am rather in favor of get-

ting ncAv and specific committees for specific subjects.



THIRTY-SECOND BIENNIAL SESSION 167

Mr. Butcher: The chairman who can find the committee

appointed to write that resolution is a better man than I am.

The Secretary: This committee is composed of Mr. Butcher,

Mr. Taber, and Mr. Case.

Professor Lazenby : To bring this matter to some definite point,

I move that the recommendations made by this special committee

on president's address and secretary's suggestions be referred to

the executive committee, with power for them to act as they see

best.

Mr. Butcher: I second that motion. (Carried).

REPORT OF TREASURER.

L. R. Taft, Treas., in Account with American Pomological Society:

Br.

1909

Sept. 14, Cash on hand $1,166.29

1911

Jan. 30, 133 Biennial Memberships @ $2.00 .... 266.00

Jan. 30, 8 Life Memberships @ $20.00 160.00

Jan. 30, Interest on $5,000 Bonds @ 4% 11/2 yrs.. 300.00

Jan. 30. Sale of Proceedings 4.10

Cr.

1909

Sept. 15, Adv. Nov. Mfg. Co., Toronto, Medals.. $ 12.50

Oct. 22, Lawrence & VanBuren, Lansing, Receipt

Books 3.25

Nov. 4, Miss Emma Jacobson, Chicago, Reporter 100.00

1910

Jan. 5, Cornell Cooperative Co., Ithaca, N. Y.,

Paper, etc 7.20

Jan. 5, Andrus and Church, Ithaca, N. Y.,

Programs 33.50

Jan. 5, Jno. Craig, Secy., Salary 1 yr 100.00

Jan. 5, Jno. Craig, Travel, Expense to St. Cath-

arines 11 .95

Jan. 5, Jno. Craig, Postage & stationery, etc 36.53

Jan. 17, Peter L. Krider Co., Phila., Medals.... 59.42

Feb. 28, Jno. Craig, Travel expense to St. Cath-

arines 24.65

Oct. 17, Austin Engr. Co., Albany, N. Y., Cuts. .

.

30.59



168 AMERICAN POMOLOGICAL SOCIETY

Dec. 18, Andrus and Church, Ithaca, N. Y.,

Printing 2.50

Dec. 18, Ithaca Journal, Ithaca, N. Y., Printing. 2.25

Dec. 18, Austin Engr. Co., Albany, N. Y., 1 cut

for report 3.84

Dec. 18, Thos. G. Miller, Ithaca, N. Y., 500 Man.

Envelopes 3.75

Dec. 18, Jno. Craig, Ithaca, N. Y., Postage and

Express 61.90

1911

Jan. 30, Jno. Craig, Ithaca, N. Y., salary 1 yr. . . . 100.00

Jan. 3, Jno. Craig, Ithaca, N. Y., Express, Post.,

& Drayage 4.40

Jan. 3, The DuBois Press, Rochester, Print. Pro-

ceedings 458.40

Jan. 3, The DuBois Press, Rochester, Alterations

on Proceedings 80.12

Jan. 3. Andrus and Church, Stationery 4.75

Jan. 30, L. R. Taft, Rent Safety Deposit Box . .

.

8:00

Jan. 30, L. R. Taft, Postage and Express 4.55

Total Payments : $1,154.05

Total Receipts $1,896.39

Jan. 30, Cash on Hand 742.34

$1,896.39 $1,896.39

"We hereby certify we have checked over vouchers and above

statement, and find same correct.

(Signed) W. C. Reed

Geo. C. Richardson

T. C. Johnson

Auditing Committee.
Report accepted.

PECAN COLLECTION EXHIBITED BY NATIONAL NUT

GROWERS' ASSOCIATION.

at American Pomological Society Meeting.

Alley : A well known variety from Southern IMississippi widely dis-

seminated since about 1896. Specimens from parent tree owned

by Mrs. C. H. Alley of Scranton, Jackson Co.
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Aurora : A new variety not yet propagated to any extent. Nuts from

parent tree owned by H. Austell, Mobile, Ala.

Beman : An entirely new variety, not yet propagated, from W. P. Be-

man of Sparta, Ga., owner of the parent tree.

Bolton : A comparatively well known variety from Monticello, Fla.

Specimens from parent tree owned by Mrs. T. M. Puleston.

Bradley : Original tree owned by the Griffing Bros. Co. of MacClenny,

Florida. Introduced by them in 1898. Now quite generally

known. Specimens from B. W. Stone of Thomasville, Ga.

Bronwood : A new nut not yet propagated so far as is definitely known.

Specimens from parent tree owned by Mrs. C. W. Gunnels, of

Bronwood, Ga.

Clarke: (Syn. Louisiana Paper Shell). Parent tree owned by T. L.

Clarke of Monticello, Fla. Thought to have been much confused

with Bolton during the early dissemination of those sorts. Speci-

mens from W. W. Cleaveland of Jacksonville, Fla.

Curtis : Variety originated and disseminated by Dr. J. B. Curtis of

Orange Heights, Fla. Introduced in 1888 or '89. Specimens

from Miller and Gossard of Monticello, Florida.

Curtis : Specimens from T. S. McManus of Waldo, Florida. .

Delnuis : Specimens from A. G. Delmas of Scranton, ]Miss., owner of

parent tree., Variety introduced in 1902, widely disseminated.

Delmas : Specimens from the Abe Simon Grove of Monticello, Florida.

Dewey : Parent tree owned by L. N. Morris of Monticello, Fla. Tenta-

tively introduced several years ago but not j'et well known.

Specimens from Miller & Gossard of Monticello, Fla.

Frotseher : One of the best known sorts, introduced about 1885. Parent

tree now owned by H. J. Pharr of Olivier, Louisiana. Specimens

from T. S. McManus of Waldo, Fla.

Halbert (No. 2). A tentative name applied to a new nut from Texas;

under observation by H. A. Halbert of Coleman, Texas.

Just : A new variety not yet introduced. Parent tree owned and now
being observed by Victor Labadie of Dallas, Texas.

Mantura : Specimens from parent tree in Surrey County, Virginia. A
new variety recently introduced. Specimens from W. N. Roper

of Petersburg, Va.

Mobile : Parent tree owned by C. C. Laurendine of Bayou Labatre, Ala.

Introduced in 1904. Specimens from B. W. Stone of Thomas-

ville, Ga.
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Moneymaker : Variety introduced about 1896 by S. H. James of Mound,

La., owner of the parent tree. Specimens from Chas. Crossland

of Bennettsville, S. C.

Moore: Formerly known as "Long" jMoore. Thought to have been

much confused with Bolton in early dissemination. Parent tree

now owned by ]\Irs. Anna Wooten of Waukeenah, Fla. Speci-

mens from W. W. Carroll of Monticello, Fla.

Morris : A variety very little known. Specimens from L. N. IMorris of

Monticello, Fla., owner of the parent tree.

Morgan : Attention was first called to this variety during the meeting

of the Nat'l. Nut Growers' Assn. at Monticello, Fla. Specimens

from W. S. Hagerson of Americus, Ga.

Nelson: Parent tree at Waveland, Miss. Variety introduced by Wm.
Nelson of New Orleans. Specimens from C. M. Barnwell of

Baconton, Ga.

Oliver : An entirely new sort recently catalogued by F. T. Ramsey of

Austin, Tex.

Pabst : One of the older varieties introduced about 1893. Parent tree

on the estate of "Wm. B. Schmidt of Ocean Springs, Miss. Speci-

mens from Theo. Bechtel, Ocean Springs.

Randall: Parent tree owned by Dr. J. B. Curtis of Orange Heights,

Fla. Not widely known. Specimens from T. S. McManus,

Waldo, Fla.

Robinson : A new variety from Orlando, Florida
;
propagated for some

years but not yet disseminated. Specimens from parent tree

owned by S. A. Robinson.

Rome : One of the oldest sorts ; originated at Convent, Louisiana

;

propagated since about 1883. Specimens from Chas. Crossland

of Bennettsville, S. C.

Russell : Native to Ocean Springs, ]\Iiss.
;
propagated since 1894. Parent

tree owned by H. F. Russell. Specimens from F. H. Lewis of

Scranton, Miss.

San Saba : Parent tree owned by E. E. Risien of Rescue, Texas. Vari-

ety widely disseminated since about 1893.

Schley : Parent tree owned by A. G. Delmas of Scranton, Miss. Intro-

duced about 1898. Specimens from Miller & Gossard, Monti-

cello, Fla.

Seminole: Recently called to public attention. Specimens from W. M.

Morris of Monticello, Florida, owner of parent tree.

Shafter : An entirely new sort. Specimens from the parent tree owned

by A. G. Delmas of Scranton, Mi.ss.
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Sovereign: (Syn. Texas Prolific). Introduced in 1899. Specimens

from E. E. Risien of Rescue, Texas, owner of the parent tree.

Stuart : Native to Southern Mississippi. Introduced in 1892 ; widely-

disseminated. Specimens from Chas. Crossland, Bennettsville,

S. C.

Stuart : Specimens from John Keller, Ft. Valley, Ga.

Stuart. Specimens from T. S. McManus, Waldo, Fla.

Success: Parent tree owned by estate of Wm. B. Schmidt of Ocean

Springs, Miss. Introduced in 1903. Specimens from Theo.

Bechtel.

Superb : A new variety from J. AV. Zink of Pascagoula, Miss., owner of

the parent tree.

Sweetmeat : A variety from Monticello, Fla. Introduced several years

ago. Specimens from Mrs. E. Bidwell, owner of the parent tree.

Teche : A Louisiana variety much confused with Frotscher during its

dissemination. Exact location of parent tree unknown. Speci-

mens from C. M. Barnwell of Baconton, Ga.

Van Deman : One of the oldest varieties ; original tree at Union, St.

James Parish, La. ; introduced in 1892. Specimens from T. S.

McManus, Waldo, Fla.

Voorheis (104) : A new variety first exhibited during the meeting of the

Nat'l. Nut Growers' Assn. at Monticello in 1910. Specimens

from parent tree owned by Alexis Voorheis of New Iberia, La.

Voorheis (208) : Same source as the above.

Warrick : One of several Indiana sorts just located and being propa-

gated by T. P. Littlepage of Boonville, Warrick Co., Ind. ; not

yet disseminated.

Waukeenah : (Syn. Round Moore). Same history as that of Moore.

Parent trees owned by Mrs. Anna Wooten of Waukeenah, Jeffer-

son Co., Fla. Specimens from W. W. Carroll.

Wescott : Named in honor of the original owner
;
propagated locally for

several years. Specimens obtained from Mr. M. H. Mock of Or-

lando, Florida, present owner of the parent tree.

Wheeler : A variety from Scranton, Miss. ; not well known. Speci-

mens from Mr. A. G, Delmas, owner of the parent tree.

Zink: Specimens from Mr. J. W. Zink of Pascagoula, Miss., owner of

the parent tree. Propagated in that State for several years.
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AD INTERIM COMMITTEE ON NEW FRUITS IN COMPETITION FOR

WILDER MEDAL.

Report by : G. L. Taber, Chairman.

On : Lue Gim Gong variety orange.

Received from : Glen Saint Mary Nurseries Co.

General Appearance : Good.

Size : Medium to large.

Form : Rather oval.

Color : Orange.

Market value : See notes attached.

Shipping quality : Excellent.

Keeping quality : Very best.

Dessert value : High.

Texture : Fine grained, melting.

Flavor : Acid at this season ; matures August and September, then

rich vinous.

Quality: Best.
,

Special merit noticed: Late ripening period and keeping quality.

Defects noticed : None.

Productiveness: Very productive.

Hardiness : Hardier than most standard sorts.

Resistance to disease : As resistant as other sorts.

Recommendation : We believe it worthy of Silver INIedal.

[Wilder medal awarded.]

The Lue Gim Goxg Orange—Historical Note.

Exhibited by The Glen Saint Mary Nurseries Co.

Origin.—In 1888 Mr. Lue Gim Gong, De Land, Fla., pollinated Harts Late

with pollen from what was believed to be a Mediterranean Sweet tree. One
orange containing fifteen to eighteen seeds resulted from the crossing. From
these seeds about twelve trees were raised, no two of which proved to be alike.

The variety, now called Lue Gim Gong, when it came into fruit seemed to

be such an improvement on Harts Late that Mr. Lue budded fifteen trees with

this variety in one side and Harts Late (Tardiff) on the other. About thirty

other trees were budded with this variety on one side and other varieties on

the other. Five trees are now solid.

Comparisons.—At this time. Harts Late is the standard late orange of

Florida and it may therefore be well to make comparisons between this new
variety and the standard sort. On July 6th, 1909, Mr. Lue took fifteen boxes of

Harts Late (from one side of above trees) to the packing house and after test-
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ing for Sp. Gr. by placing in water, packed five boxes out of the fifteen. These

were considered to have enough weight for shipping. Those five boxes were
shipped to North Adams, Mass. Upon arrival they had to be repacked at a cost

of 35 cents per box and then only three boxes remained. The three boxes re-

packed sold for $2.50 per box.

At the same time five boxes were picked of the Lue Gim Gong orange from

the other side of the same trees. The fruit was not tested for Sp. Gr. and all

the fruit was shipped. On arrival at North Adams they did not require repack-

ing and the whole five boxes brought $4.50 per box.

The Lue Gim Gong orange is a hardy, thrifty growing variety. It can be

marketed to advantage in August and September when other varieties are out

of season, and when the only fruit on the markets is Valencia Late from Cali-

fornia.

The fruit hangs on the trees with very little dropping through the rainy

season which in Florida usually begins in June and lasts several weeks. The
fruit has been known to hang on the trees, two, three and even four years in an

edible state. There is no question but that this variety marks the beginning

of a new era in late orange culture.

GLEN SAINT MARY NURSERIES CO.,

Glen Saint Mary, Fla.

ACCREDITED DELEGATES.

President Goodman : We will have a report from the Committee on

Credentials, that we may know how many have been properly credited,

and see whether there are others. Mr. Dutcher will make his report.

The chairman of the Committee on Credentials made the following

report of accredited delegates

:

REPORT OF COMMITTEE ON CREDENTIALS.
1. Wesley Greene, Des Moines, Iowa. Iowa State Horticultural

Society.
,

2. R. 0. Compton, Tampa, Fla. South Tampa Agricultural Society.

3. Wm. R. Lazenby, Columbus, Ohio. Ohio State Horticultural So-

ciety, and Columbus Horticultural Society.

4. J. Van Lindley, Pomona, N. C, W. N. Hutt, Raleigh, N. C, and

F. C. Reimer, West Raleigh, N. C. North Carolina State Horti-

cultural Society.

5. E. R. Lake, Washington, D. C. Oregon State Horticultural Society.

6. Mrs. L. A. Goodman, Kansas City, Mo. Missouri Valley Horticul-

tural Society.

7. W. L. Howard, Columbia, Mo. Missouri State Board of . Horti-

culture.

8. C. H. Dutcher, Warrensburg, Mo. Missouri State Horticultural

Society.

9. J. L. Dumas, Walla Walla, Wash. Washington State Horticultural

Society.
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10. Maurice A. Blake, New Brunswick, N. J. New Jersey State Ex-

periment Station.

11. Jasper C. Carter, Dade City, Fla. Pasadena Farmers' Club.

12. W. C. Reed, Vincennes, Ind. Indiana State Horticultural Society.

13. Horace Roberts, Moorestown, N. J. New Jersey State Horticul-

tural Society.

14. R. B. Whyte, Ottawa, Canada. Ontario Horticultural Association.

15. George E. Rowe, Grand Rapids, Mich. Michigan State Horticul-

tural Society.

16. B. J. Case, Sodus, N. Y. New York State Horticultural Society.

17. G. C. Richardson, Kansas City, Mo. Kansas State Horticultural

Society.

18. G. W. Koiner, Richmond, Va. Commissioner of Agriculture, Vir-

ginia.

19. Dr. Samuel S. Guerrant, Callaway, Va. President Virginia

State Horticultural Society.

20. A. McNeill, Ottawa, Canada. Dominion Department of Agricul-

ture.

21. L. J. Woolverton, Grimsby, Ontario. Ontario Fruit Growers' As-

sociation.

22. R. H. Bushway, Algoa, Texas. The Texas Orange Growers' Union.

23. Willis T. Mann, Barker, N. Y. Western New York Horticultural

Society.

24. G. L. Taber, Glen St. Mary, Fla. Florida State Horticultural So-

ciety.

25. H. K. Miller, Monticello, Fla., and J. B. Wight, Cairo, Ga. Na-

tional Nut Growers' Association.

26. Benjamin W. Hunt, Eatonton, Ga. Georgia State Horticultural

Association.

27. J. B. Johnston, New Wilmington, Pa., and Gabriel Heister, Har-

risburg. Pa. Pennsylvania Horticultural Society.

28. J. T. Swan, Auburn, Nebr. Nebraska State Horticultural Society,

and S. E. Fruit Growers' Association.

29. T. C. Johnson, Norfolk, Va. Southern Produce Company and

Truckers' Association.

30. F. W. Slady, Fairfield, Conn. Connecticut Pomological Society.

31. Robert P. Lovett, Fallington, Pa. New Jersey Horticultural So-

ciety.

32. Frederick G. Satterwate, Fallington, Pa. Edgewood Grange 688.

33. P. F. Williams, Auburn, Ala. Alabama State Experiment Station.



THIRTY-SECOND BIENNIAL SESSION 175

REPORT OP COMMITTEE ON RESOLUTIONS.

WHEREAS, the 32iid Session of the American Pomologieal Society-

was held in the City of Tampa, Florida, at the invitation of the Board
of Trade, representing the citizens of that city and the vicinity, the in-

vitation being accompanied by assurancecs of a courteous reception and
opportimities to investigate at first hand the industries, horticultural

and otherwise, of this favoured State ; and Whereas these promises and

assurances have been amply fulfilled

;

THEREFORE, be it resolved that the warmest thanks of this So-

ciety be extended to the Tampa Board of Trade for their bounteous

hospitality ; that we desire to express our appreciation particularly of

the thoughtful and very complete arrangements by which we were en-

abled to visit the orange and grape-fruit groves, celery fields, and vege-

table gardens in the neighborhood of Bradentown and St. Petersburg,

as well as Tarpon Springs and other points of interest ; and

Be it further resolved that the citizens of Bradentown be thanked

especially for their kindness in providing motor cars, which so materi-

all}'- assisted the members in seeing a large area of country that would

otherwise have been inaccessible ; and

Be it further resolved that the thanks of this Society be extended to

the Gulf Coast Railroad Company for the pleasant excursion to Tarpon
Springs, and to Mr. J. K. Cheney and other citizens of Tarpon Springs

for the facilities which they placed at the disposal of the Convention to

investigate in every way the chief industry of that city.

( A. N. McNeill,

Committee J W. N. Hutt,

[ R. B. Whyte.

President Goodman : Are you ready for a motion on the resolu-

tions 1

Mr. Whyte : I move the adoption of these resolutions by a rising

vote. (Seconded, carried).

President Goodman : There were two resolutions carried to the

committee that may be passed upon now.

NOTICE OF MOTION.

RESOLVED : That the following schedule of membership rates of

the American Pomologieal Society be established:

Patron $1000

Contributor 500

Subscriber 100

Life member 50
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Twenty-year member 25

Ten-3^ear member 15

Biennial member 2

Affiliated organization 5 annually

A MOTION: That executive committee be asked to define such

memberships and their privileges.

RESOLVED : That the Secretary is hereby instructed to procure

photographs and authentic biographical material relating to all life

members, patrons, sustaining members, and subscribers, and to keep

such material in i^ermanent files for the subsequent reference of the

Society.

President Goodman: Do you understand that is a recommendation

to the executive committee to submit that ?

Mr. McNe-ill : It came in before the committee, and they scarcely

felt justified in throwing it aside. Would it not stand as a notice of

motion ? It will appear upon the books.

President Goodman: A change of constitution requires two years'

notice.- Two resolutions are presented. One is that this matter of chang-

ing the constitution come up in the next two years. I will listen to a

motion to settle that resolution first.

Professor Hume : I will move that the notice of motion be received

and spread upon the minutes of the Society. (Seconded).

The Secretary : I rise to favor the motion. I think it is an excel-

lent one. I want to draw the attention of the younger men to this

point, because it is not so necessary in the case of the older men. I

want the younger men to understand that this Society is, so far as its

work in pomology is concerned, a philanthropic institution ; and it does

seem to me that we ought to have a type of membership which would

encourage men who are able, and willing, to associate their names with

the advance of American pomology, to go on record as supporting an

institution of this kind. If we have a contributing membership or a

patron membership, we will give men who ought to have their names

perpetually associated with pomological advancement in this country

an opportunity of being placed in the honorary roll of this great insti-

tution ; and for that reason I am heartily in favor of a notice of motion

of this kind, which will enable us to take it up and consider it carefully

at the next meeting.

(Motion carried).

President Goodman : The next motion is in regard to biographical

sketches and history of some of the membership work of the Society.

You hear the resolution. What will you do with it?
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Captain Watrous : I move it be received to be open for considera-

tion in two years.

The Secretary : This, I take it, is a mere piece of instruction to the

Secretary in regard to his office work.

]\Ir. ^McNeill : I might explain that both motions were put forward

by Professor Lake, and the phraseology of the second motion corres-

ponds with the notice of motion ; but I do not think that should be taken

as vitiating the motion. I think we should allow the privilege of chang-

ing the phraseology of the motion.

Professor Van Deman : I think that this is a good idea, and there

shouldn't be anything done which would hinder the immediate procur-

ing of any material the Secretary might be able to use. I think we
ought to settle this matter now.

The Secretary : I would suggest that the motion read as follows

:

RESOLVED : That the Secretary is hereby instructed to procure

photographs and authentic biographical material relating to all life

members and prominent members of the American Pomological Society

and to keep such material in permanent files for the subsequent refer-

ence of the Society.

Captain Watrous: ^ly motion is that this be adopted. (Seconded^

carried).

EXCURSIONS.
1. BRADENTOWN. The members of the AMERICAN POMO-

LOGICAL SOCIETY were greatly indebted to the commercial club of

Tampa for an excursion which combined pleasant social features, at-

tractive scenic surroundings, and matters of purely pomological and

scientific interest, in the excursion by the steamer Favorite from Tampa
to Bradentown. The boat left the wharf at 7.30 in the morning with

practically the whole body of pomologists on board. The thoughtfulness

of the hosts was again exemplified when a cheerful and substantial

coffee and sandwich repast was served at the noon hour. After passing

the picturesque and thriving towns of Petersburg and Manatee, the

steamer landed the excursionists at Bradentown, where they received a

hearty welcome by Senator Humphreys on behalf of the mayor of the

town. An imposing line-up of automobiles and carriages provided com-

fortably for the transportation needs of the company. After a tour

about the town, which developed the fact that it w^as at the present time

in a rapidly growing condition, and after admiring its handsome
groves, its palms, and its attractive bungalow cottages, the procession

headed for the orange grove of ^Ir. Bachmann some five miles from
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town. This represents one of the largest and best equipped and at the

;same time best conditioned orange groves in the region.

The whole place expressed the tropical in its flora, and its material

equipment. Here the northern visitor had an opportunity of observing

the orange in all stages from the laden tree to the packed box ready for

shipment. From Mr. Bachmann's, the excursionists traversed a region

being expanded as a truck section, and where at the present time large

stretches are devoted to celery, lettuce, radishes, and other winter

vegetable crop.s. It was noted that the Skinner system of irrigation had

been introduced in some trucking establishments, and that no one sys-

tem of blanching celery seemed to prevail. Boards and paper, however,

were more frequently observed than any thing else. Crossing the river

by a lengthy pontoon and pier bridge, and traversing a stretch of pal-

metto land, the excursionists soon found themselves in the center of the

largest pomelo orchard in the world, the famous Atwood grove. Here

the visitors were met by Manager Brown, shown over the grounds,

through the packing house, and even to the top of the structure, where

a view of the immense plantation was available. In the packing house

the mystery of sorting, grading, polishing, and packing grape fruit was

laid bare, and explained to novices in all its interesting detail. The

striking feature about this is that machinery now accomplishes much of

the work formerly done by manual labor. The party then returned to

town, heartily thanked their Bradentown hosts, and started promptly

on their return trip.

Having feasted on the scenery on the down trip, it was suggested

that business be attended to on the return. Accordingly President

Goodman called the meeting to order in the cabin, into which as many
crowded as possible, the remainder taking advantage of the many doors

and windows. This session was largely devoted to pecan culture and its

present status, a full account of which will be found elsewhere in this

report. The steamer arrived in Tampa about eight o'clock with every

one feeling that a very interesting day had been spent.

2. A DAY AT TARPON SPRINGS. Members of the association

who were able to remain over till Monday enjoyed to the full an excur-

sion to the most famous sponge fishing grounds in the world. At the

instance of the Board of Trade, the Tampa and Gulf Coast Railway pro-

vided transportation facilities for the visitors, who took advantage of

this to the number of some two hundred, leaving Tampa Monday morn-

ing, and spending the day at the Springs and in the vicinity. Aside from

the intrinsic interest of the industry itself, the supplementary and neces-

sary adjuncts in the nature of feats of deep sea diving provided cause

of wonderment and admiration on the part of the visitors. The labor
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in eounection with this important industry is largely performed by

Greeks, who, by reason of almost hereditary acquirement, are peculiarly

adapted. The visitors were provided with attractive and useful souve-

nirs of the occasion. In addition, they were served an interesting repast

cooked and provided by the Greek residents after the Greek style. The

day's experiences were instructive and unique, but it must not be

imagined that the sponge industry is the only one in the region. The

section has large horticultural possibilities, and these are developing co-

ordinately with other natural resources.

The party was escorted by Major Douglass Conoley, President

Charles H. Brown of the Tampa and Gulf Coast Railway, Henry E.

Snow, and Secretary W. B. Powell of the Tampa Board of Trade.

Professor Lazenby (Ohio) : Your committee on nominations have

the following report to present.

REPORT OF COMMITTE ON NOMINATIONS.
For President, L. A. Goodman, Missouri ; vice-president, G. L. Ta-

ber, Florida ; secretary, John Craig, New York ; treasurer, L. R. Taft,

Michigan.

For Vice-presidents of States and Provinces, see list of state vice-

presidents, page 6.

For Executive Committee: C. L. Watrous, Iowa; W. C. Barry, New
York ; C. W. Garfield, Michigan ; W. S. Hart, Florida ; W. T. Macoun,

Canada.

President Goodman : You hear the report of this nominating com-

mittee. What will you do with it ?

Captain Watrous : I move that the report be adopted, and that the

names there mentioned be the ones to run this Society for the next two

years ; that the Secretary cast a ballot for the names as suggested and

reported by this nominating committee. (Seconded, carried).

The Secretary : The Secretary has cast the ballot of the Society for

the officers as reported by the nominating committee.

President Goodman : There have been three things that. I have been

very happy in all my life in trying to do : one is in the service of the

Lord, building up his cause in the Sunday-school work ; another has been

in an educational line ; the third thing in my life has been an interest

in horticulture. And I thank you very much indeed for this considera-

tion of confidence in what the Society has accomplished ; and in united

work we will accomplish more in the future. There are greater prob-

lems in front of us now than we knew forty years ago. No young man
can make a success in this line of horticultural work, who thinks it isn 't

worth while. It will pay him to take hold of it. (Applause).
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ENTRIES FOR WILDER MEDALS.

Members Virginia Horticulfural Society. Twelve varieties of

apples.

Sparger Orchard Company, Inc. Collection of eighteen varieties of

mountain apples. Exhibited by "W". N. Hutt. Grown at Mountairy,

N. C, at altitude of 2000 feet.

Miss Emma J. Howland. Satsuma oranges. Exhibited by W. N.

Hutt. Grown at Beaufort, N. C.

Citizens of Hillsborough County. Collection of eleven species of

fruits. Exhibited hy W. G. Brorein, chairman county committee.

E. R. Lake, "Washington, D. C. A collection of sixty-one plates,

thirty-five varieties, of Juglans. Grown by various individuals in New
York, Pennsylvania, Maryland, California, Oregon, and Washington.

This exhibit shows particularly the cultivated varieties of Juglans regia.

L. B. Skinner, Dunedin, Fla. Seventeen varieties of citrus.

, William Armstrong, Queenston, Ontario, Canada. A record of a

peach orchard. Exhibited by the Secretary. The account sales have

been examined and found correct.

A. J. Palmer & Son, Milton-on-Hudson, N. Y. Fruit label. Ex-

hibited by Follj^ Farm, ]\Iilton-on-Hudson, N. Y.

F. H. Adams, Dunedin, Fla. Pomelo. Exhibited by F. H. Adams,

in boxes packed by Clear Water Citrus Exchange, Dunedin, Fla.

Glen Saint Mary Nurseries Co., Glen Saint Mary, Fla. Exhibit of

Lue Gim Gong orange of the growth of 1908, 1909, and 1910. The two

year specimens were physically well preserved, but dry in texture. The

variety has much promise as a late keeping kind. [See Ad Interim

Committee Report.]

Tampa, Fla., Feb. 10. 1911.

The American Pomological Society.

Your committee appointed to award the Wilder medals beg leave

to report as follows

:

AWARDS OF WILDER MEDAL COMMITTEE.

Silver Medals.

(1) Exhibit by citizens of Hillsboro County, Florida: 1, pineapples;

2, strawberries; 3, kumquats; 4, pomelo; 5, pecans; 6 shaddock;

7, king orange ; 8, navel orange ; 9, guava ; 10, Satsumas ; 11, round

oranges. Exhibited by W. G. Brorein, Chairman County Com-

mittee ; award, silver medal.
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(2) A collection of 61 varieties of English walnuts (Juglans regia).

Grown by various individuals in California, Oregon, Washington,

New York, Pennsylvania, and Maryland. Collected and exhibited

by E. R. Lake, showing various varieties and variations in this

species. Also some hybrids ; award, silver medal.

Bronze Medals.

(3) Twelve varieties of apples grown by members of Virginia Horti-

cultural Society and exhibited by same ; award, bronze medal.

(4) Collection of mountain apples, 18 varieties, Sparger Orchard Co.,

Mountairy, N. C. Grown at an altitude of 2000 feet; award,

bronze medal.

(5) Seventeen named varieties of citrus, entered and grown by L. B.

Skinner, Dunedin, Florida; award, bronze medal.

(6) Mr. "Wm. Armstrong, of Queenston, Ontario, Canada, presents

account sales of 231/2 acres of peaches, as well as the cost of pro-

duction of the crop, showing a profit of $7042.69. The records are

fully attested to assure them to be correct and accurate; award,

bronze medal.

Honorable Mention.

(7) Box of Satsuma oranges grown out of doors at Beaufort, N. C, by

Miss Emma J. Howland. Exhibit by W. N. Hutt; award, hon-

orable mention.

(Signed) G. B. Brackett,

F. C. Reimer,

P. H. Rolfs.
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NUT DISEASES ; WITH SPECIAL REFERENCE
TO THE PECAN.

M. B. Waite, U. S. Department of Agriculture, Washington, D. C.

INTRODUCTION.

Leaving out of consideration, for our purpose, the peanut, which,

as you know, is an herbaceous, leguminous plant, related to the garden

pea, the most important cultivated nuts in America are the English

walnut, the almond, the pecan, and the chestnut. The English walnut

and the almond are Old World trees, brought to this country and occur-

ring only in cultivation. The pecan is a native tree just being brought

into cultivation. Up to this time a large portion of the nuts were gath-

ered from trees either entirely wild, growing where nature planted them,

or from trees, though planted by hand, growing in a semi-cultivated con-

dition. Most of our chestnuts are gathered from the wild, native, sweet

chestnut, though the sweet chestnut is occasionally planted and culti-

vated, and a number of varieties of the European and of the Japanese

species are grown to some extent and are sometimes top-grafted on to

the wild sprouts. Of native nuts we have the splendid hickories and the

fairly good black walnut, or even more highly flavored butternut of the

Eastern states, and the less desirable California black walnut of the

Pacific Coast. Then there is the wild hazel nut, a source of great satis-

faction to the country boys, but not much marketed, and occasionally

the cultivated filbert.

The English walnut has been tested practically all over the Eastern

States, North and South. It does not do well. Some varieties attain,

particularly to the northward, a fair degree of success; but it shows a

non-adaptability, physiologically, to the humid conditions of the Eastern

States. On the other hand, in California and Oregon, and to some ex-

tent adjacent states on the Pacific Coast, it is well adapted, physiologi-

cally, and becomes a great commercial nut. In this section, this tree

finds practically equivalent climatic and soil conditions to southern

Europe, and the Mediterranean region, and southwestern Asia, its or-

iginal home.

The Wahiut Disease.—Unfortunately the walnut finds, even in Cali-

fornia, a new enemy in the shape of a tiny germ parasite, Pseudomonas

jifglandis, which seriously affects the commercial production of this ex-

cellent nut. This disease is probably a native parasite on some of our

wild species of walnut, and while it does not attack the native trees at

all seriously, it virulently attacks the foreigner. Our native black wal-
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nut, Juglans nigra, is known to have twenty species of fungous para-

sites attacking it, and doubtless there are many more, not to mention,

insect and other troubles. In spite of prolonged investigations, no.

thoroughly satisfactory method has been developed for controlling this

disease. Eradication by the removal of infected twigs, combined with

spraying, has given only partial success. The breeding of resistant

varieties appears to be the most promising thing for the future. While

at the present time varieties and individual seedlings vary greatly, no
satisfactorily resistant variety has been developed.

Our native butter-nut, Juglans cinerea, is host for twenty-one spe-

cies of parasitic fungi. None of these prove particularly serious.

The Almond.—Turning now to the other commercial nut industry

of the Pacific Coast, we find in almond culture a very important in-

dustry. Curiously enough, this nut is most closely related to the peach

and apricot and other stone fruits. It is, in fact, a relative of the peach,

in which the flesh is a mere Avoolly, leathery covering, while the pit, or

nut, becomes a valuable eatable portion. The almond is not adapted to

the eastern states, and finds a congenial home on the Pacific Coast for

much the same reason as the English walnut, namely, its physiological

adaptation to the Mediterranean region. The almond is so peach-like

that it is cultivated occasionally by fruit growers in sections devoted to

peach culture, or very sligtly differing therefrom. On account of its

close botanical relationship, it suffers from many of the diseases of the

peach. Being the earliest to bloom of any of the stone fruits, it is, per-

haps, the most sensitive of all of them to spring frosts.

Of its parasitic diseases, the leaf-blight, Cytospora circumcissa, the

gumming fungus, Coryneum heyerinchii, and the crown-gall. Bacterium

tumefaciens are the most important.

The Chestnut.—The native chestnut, Castania Americana is known

to have some thirty or more fungous parasites, producing as many differ-

ent diseases. While most of these are harmless, the chestnut appears to

suffer more from its native diseases than almost any of our indigenous

forest trees. On the Atlantic Seaboard States, many of the trees have

been dying for years. This is particularly true on the Coastal Plain, or

with trees at lower altitudes in the lower Piedmont District. The chest-

nut sprouts so readily from the root, however, and reproduces so rapidly

that there appears to be little danger in the diminution of the number of

bearing trees. Recently, however, a new fungous parasite, Diaporthe

parasitica, has appeared which is rapidly destroying both the native and

cultivated chestnuts. Japanese species, however, appear to be nearly

resistant to this malady, and this immunity leads to the suspicion that

the newly introduced parasite is a native of Japan. So far, no effective
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remedy has been found for the chestnut disease. On ornamental grounds

and nurseries, methods of eradication, by cutting- out and disinfecting,

such as are used in the control of pear-blight, have been attempted.

Such methods, of course, are not at all promising in a forest.

The Pecan.—The pecan is a native of the ^Mississippi Valley, and

adjoining territory, as far north as Iowa and central Illinois, and ex-

tends eastward into Alabama and westward past the middle of Texas.

Its main range is in the humid region. In its western extension, how-

ever, it reaches out into the semi-arid district. In this territory the

tree grows on moist sub-irrigated river bottoms where the soil is moist

but where the air is dry. Some of the best varieties, like the San Saba,

the Sovereign, or Texas Prolific, and the Kincaid, in their whole evolu-

tion have been bred up to these conditions. Many of the Texas seed-

lings are of this same origin. I am indebted to Mr. Wm. A. Taylor, of

the Bureau of Plant Industry, for information along these lines. The

importance of this point and the non-adaptability of the pecans from

the semi-arid sections of Texas have not been always fully realized by

pecan planters.

Fortunately many of our varieties of pecans are native to the

strictly humid lower Mississippi Valley, and are thoroughly adapted,

physiologically, to conditions of abundant summer rainfall. The pecan,

being a native, forest tree, would not, as a rule, be subject to destructive

outbreaks of fungus diseases as other cultivated nuts and fruits im-

ported from the Old World. Compared with the destructive walnut

blight in California, or the filbert blight, which has practically sup-

pressed the cultivation of this fruit in the humid states, or compared to

the destructive diseases of the peach, from the brown-rot and other

fungous troubles, and the pear-blight of the European and Oriental pear,

the pecan should have distinct advantages from the disease standpoint.

With the exception, therefore, of these varieties from its semi-arid

western extension, this is a native plant, thoroughly at home, with all the

vigor and health of foliage, strength of growth in twig, body, and root

system of native forest trees, and yet capable, under favorable condi-

tions, of producing the finest thin-shelled, delicately flavored nuts that

are grown in the world. The pecan is undoubtedly our greatest native

nut. Even native forests, however, have their pests, some individuals or

certain species continually suffering from them. The pecan is, of

course, no exception to this, and when, under the peculiar conditions of

cultivation, we plant out large blocks, or even large districts; transfer

varieties to distant sections
;
plant them on soils to which they are not

especially adapted ; and, in general, disturb the balance of nature, we

must expect more or less trouble in the way of diseases.
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Pecan Scab.—The most serious of these diseases is the pecan scab.

This is caused by the fungus Fusicladium effusum, a small greenish-

brown parasitic fungus resembling the apple and pear scab fungus.

This parasite apparently winters over on the dead twigs, fallen fruits,

and leaves. Its winter stages are not yet worked up, the fungus as we
ivnow it being the summer form, or imperfect stage, of the organism. It

attacks the young leaves as they unfold in the spring. The young leaflets

and the leaves are successively attacked during the growing season while

they are developing. Each leaf and leaflet as it reaches maturity, be-

comes immune, or nearly so, to the fungus infections. We thus some-

times have a leaf with the outer or younger portion infected and the

basal leaflet partially or wholly free from the disease. The fungus also

attacks the young growing twigs, but is particularly destructive to the

nuts. The nuts continue to develop until well into September.

Infections take place at different periods, especially during the

warm, rainy, humid spells that occur so frequently in the Southeastern

States. An interesting feature in relation to the life history of this dis-

ease was found, namely, that a plant louse, which becomes common on

the pecan in ^lay, punctures the epidermis in a regular way along the

veins and leaflets. The punctures of this plant lovise are used as points

of entrance by the Fusicladium. The fungus evidently is also assisted

in its germination and growth by the honey dew which is copiously

secreted by this aphis. The fungus can also enter in the direct way by

piercing the epidermis, and such diseased spots are irregularly located

over the leaves, fruits and twigs. Spots due to the aphis are arranged in

regular lines along the veinlets, and often far exceed in number all other

spots on the leaves.

The fact that the leaves become immune as they attain maturity, or

in other words, are only susceptible while they are actually pushing out

into growth, seems to be an important and a fortunate one. Varieties

that make a quick growth of their foliage, therefore, have a point of

advantage. IMethods of cultivation and fertilization may influence this

to some extent. Repeated applications of nitrate of soda would tend to

keep new shoots pushing out. Some varieties evidently owe their resist-

ance to the fact that they push their leaves out quickly.

Apparently the nuts keep growing throughout the summer and

keep susceptible throughout a long period. Some varieties, like the

Georgia Giant, may make a rather quick growth of large, healthy foliage,

which may be perfectly free, or nearly free, from the scab fungus, while

the nuts, on the same tree, being susceptible and slow growing, are quite

badly attacked. Nursery trees, especially the Texas seedlings of un-

known origin, making a continual growth, are more or less liable to

foliage attack. The fungus is very susceptible to weather conditions,
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SO we find extreme variation in the amount of infection in different

years, and the behavior of a given variety may vary considerably. For

example, a variety reasonably resistant to the disease may, under un-

favorable conditions, become quite perceptibly attacked by it.

Treatment.—For two years a series of spraying experiments have

been carried out for the control of this disease. The work was done

mainly on the San Saba and Sovereign varieties at the farm of Mr. M.

0. Dantzler, of Orangeburg, South Carolina, whose interest and co-

operation has greatl}' facilitated the work. These varieties were selected

for the experiment because they were very badly attacked, in fact, prac-

tically ruined by the scab. The experiments showed that Bordeaux

mixture, when thoroughly applied, controlled the scab, and this standard

fungicide is probably the best preparation for treating it. A number

of other fungicides were tried, including dilute lime-sulphur solution.

The latter was tested, particularly because it not only was a good fungi-

cide, but killed the aphis as well. On account of its insecticidal value,

the lime-sulphur solution is probably a good thing to use on the pecan,

at least for part of the treatments, but it was not as effective against

the fungus alone as the Bordeaux mixture. The unfortunate fact that

the nuts remain susceptible throughout the summer makes treatment

difficult and expensive, so that four or five, or even six sprayings, may be

necessary for success. Furthermore, the pecan is such a large tree that,

with the exception of young groves just coming into bearing, the me-

chanical difficulties of reaching the tops of the trees with the spray are

very great. Elevated platforms or towers can be built on the spray

wagons to reach forty or even fifty feet and it might be possible for a

man even to climb the trees and spray them. The spraying could be

done, perhaps, but the expense would be heavy with large trees. The

mechanical difficulties and the fact of prolonged svisceptibility. or re-

peated infections, make pecan scab a hard disease to handle by spraying,

and make it desirable to look for other methods of avoiding the difficulty.

There is still a further point—some of the varieties, at least, that

scab badly, San Saba for instance, on account of their adaptability to

a dry climate, like the European vine, are not adapted, physiologically,

to the humid southeastern states. Their susceptibility may be due in

part, at least, to this lack of climatic adaptation. The way out of the

difficulty seems to be through the use of resistant varieties. Fortunately

many apparently satisfactorily resistant varieties are known. Extensive

observations through the South by a number of pecan students, as well

as the experience of practical pecan growers and nurserymen have

shown that a large number of varieties are reasonably resistant to this

disease. As pointed out to me by Mr. Taylor, these varieties have all

originated directly or indirectly from Louisiana stock, or at least from
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trees grown in the humid regions adjacent to the Mississippi and the

Gulf. The San Saba produces some of the finest and richest nuts grown.

This Texas variety is an extreme case of susceptibility to the scab in

the Carolinas and Georgia. However meritorious it may be in its proper

range, it should not be planted in the Southeastern States ; and the same

is true of Sovereign, Kincaid, probably also Georgia Giant, and several

other Texas seedlings. Since many of the finest paper-shell varieties are

commercially resistant to the scab fungus, they should, of course, be

selected for cultivation in the humid, Southeastern States. Instead of

recommending treatment of the badly scabbing varieties by spraying,

therefore, it is suggested that these varieties be avoided in planting, or

when already growing in the orchard, be top-worked to resistant sorts.

While this is an expensive operation, it is believed to be far more satis-

factory in the long run. Some varieties, like Delmas and Van Deman,

are only partially resistant, and some years the nuts appear to scab al-

most as badly as the Georgia Giant. In the autumn of 1909, they showed

thirty to thirty-five per cent of damage by scab at Monticello, Fla. In

the season of 1910, however, there was very little scab, probably less than

ten per cent on these two varieties. Under the same conditions, varieties

like Stuart, Schley, Centennial, Curtis, and others, were practically free

from the disease. Almost any variety, when followed under all condi-

tions, may be found at times slightly affected. This is probably due to

rank growth taking place just at the time of an infection period. Under

these extreme conditions Stuart, for example, has been found slightly

affected, but we will class this as one of the resistant varieties. A large

part of the trouble with pecan scab over the country comes from its at-

tack on the Texas seedlings. These, of course, need top working for two

reasons, not only on account of the scab, but because in most cases the

nuts are inferior.

Pecan Bust.—Helminthosporium arhuscula. Among the minor

diseases of the pecan, there is a trouble caused by the above fungus. It

attacks the leaves, especially the mature leaves, throughout the latter

part of the season, and is known as pecan rust. It forms a blackish or

rusty brown coating on the under side of the mature leaves. While the

rust makes the leaves look badly, it comes so late in the season as to only

partially interfere with their usefulness. It is not easy to say just how
much damage such leaf fungi produce, but from experience in the study

of deciduous fruit diseases, we know that it is easy to cut down the

growth of a nursery tree thirty to forty per cent. It seems to be but

little injurious to the large tops of bearing orchards. It appears to be

more or less susceptible to spraying in the nursery, and it probably

would pay to treat it in blocks of nursery stock. It is doubtful, how-

ever, whether this would be necessary wnth bearing trees.
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Pecan Mildew.—Microsphaera aini. This disease is produced by a

white fungus, growing over the surface of the nuts. The fungus has

been given the above name, but it is by no means certain that this is

correct, as it does not fruit. The mildew is only a minor disease. It

occasionally attacks here and there a cluster of nuts, perhaps enough to

be serious. It usually comes so late in the season that the nuts mature

in spite of it, and if it ever became bad, the treatment of pecan scab

would prevent it. It occurred in the experimental orchard on the con-

trol trees, but usually not on the same nuts, those overrun by the mildew

not being readily attacked by the scab.

Leaf Blotch.—Cercospera halstedii. This forms round, dark-

colored blotches, recorded to a half inch or more in size, on the leaves. It

seems to attack weak trees or trees on poor land, and occasionally selects

individual trees in the nursery. It is much less serious than the pecan

scab, and the spots are often difficult to distinguish from old dead spots

of that disease. It did not attack our experimentally sprayed trees nor

the controls, so we had no data as to its susceptibility to spraying. It

belongs to the group of fungi, however, ordinarily preventable by spray-

ing with Bordeaux mixture, so that if it occurs in the nurseries where

spraying is necessary, it would doubtless succumb to treatment. Spray-

ing the pecan nursery with the barrel pump drawn on a sled is a much
simpler proposition than spraying bearing pecan groves.

Root Rot.—Fusarium. A good many pecan trees are lost with the

root rot. Some of it appears to be a fusarium, but the disease is not

well studied, and it is probable that other fungi occur. This group of

fungi, however, are well-known to cause serious root rots, not only of

trees but of cotton, melons, tomatoes, and other plants. It attacks mostly

little seedlings in the nurseries, and it is rather fortunate that these

trees are killed off, before the expense of budding and grafting has been

incurred, or before they are planted out in the orchard. Some of the

trees, however, partially resistant, may become attacked and reach the

orchard before dying. Fortunately, however, the pecan mostly out-

grows the difficulty, or else the susceptible trees succumb before plant-

ing out.

Pecan Rosette.—This has attracted a good deal of attention as a

pecan disease. So far it has not been proved to be caused by any fungus

or other parasite. It appears to be a physiological trouble. It was

thought at first to be related to the peach rosette, or to belong to the

peach yellows group of diseases. I doubt very much whether it is of

this nature. Mr. Orton, who has investigated it for the Bureau of

Plant Industry in the past, at first thought it to belong to the peach

yellows group, but as a result of further observation and experiments,
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considered it to be a nutrition trouble. Though its symptoms are easily

recognized, it is a disease but little understood. The terminal shoots die

or are checked in their growth, and lateral shoots, sometimes several in

number, push out. The leaves are somewhat bunched on these abnormal
shoots, and are thus greatly modified, the leaflets being narrow, giving

them a slender, willowy appearance. They are also more deeply ser-

rated than normal, and sometimes are distinctly yellow, especially be-

tween the veins. Although our present theory does not place the rosette

in the contagious group, we deem it a wise precaution to avoid selecting

wood from affected trees. No satisfactory treatment has yet been

worked out for this trouble.

Winter Kill.—The pecan is a hardy, native tree, able to stand the

cold of the Mississippi Valley up to Central Illinois, practically beyond
the peach limits, yet in the South the trees are often killed by the cold.

This trouble seems to be due to warm weather vvhich starts the growth
very slightly or starts the changes in the sap connected with growth, so

that the trees are injured when frozen. The same sort of thing occurs

on the peach, and in the same way the peach is more susceptible to this

from North Carolina southward than it is in Michigan, Canada, or New
York State. Warm spells sometimes reaching up to eighty degrees, oc-

curring in January or February or even in March, followed by cold

snaps, are believed to be the explanation of this trouble. The cold may
only be a little below freezing. I think this can largely be prevented by
mulching the soil and by protecting the trees. The growth of cover

crops will to some extent serve a useful purpose.

Pecan, Drop.—Physiological. I am inclined to think that this

malady, if it can be considered a disease, is the worst of the pecan

troubles. At present we know of no way to prevent it and there is per-

haps no probability of finding suitable treatment. The trouble in ques-

tion is the dropping of the nuts at various stages of their growth, even

up to nearl}^ full size. Many times an apparently fine set of nuts early

in the season turns out to be a failure or partial failure at the harvest

time. A part of this dropping is to be looked upon as normal ; the sur-

plus nuts begin to drop, as with the peach and other fruits, shortly after

blossoming. The remainder continue to grow and enlarge, but at defi-

nite stages or irregular intervals, large numbers of nuts are found to be

turning lighter green, or falling behind in growth, and dropping off the

trees. Thousands of little nuts can be found under the trees after they

are three-fourths of an inch long. Finally, late in July or even in Au-
gust and September, the trouble may appear to be past, but on examin-

ing the growing nuts, blackened spots will be found, which on examina-

tion appear to come from the inside. These nuts show blackened and
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discolored kernels. I am inclined to think this blackened kernel is

simply the last phase of the pecan drop, but it may possibly be a distinct

disease.

An examination of the fresh discolored kernels failed to show bac-

teria or fungi, but we have quite commonly found fungi in the black

spots of mature kernels in the winter. We are inclined to think the

trouble, however, physiological, either failure of proper fertilization or

failure of the tree as to general nutrition. Possibly the imperfect fer-

tilization may be caused by critical spells of cool weather during the

blooming. This is believed to be the cause of the so-called June drop of

the Middle States or May drop of the peach in Georgia. It is partly

physiological, partly the effect of too cool weather during fertilization.

A certain amount of dropping is normal but the excessive dropping cuts

down the crop.

THREE FUNGOUS ENEMIES OF ORANGE TREES.
H. S. Faw^cett, Gainesville, Florida.

It is with three of these fungous enemies of orange trees which have

been known and studied during the past one or two years, that this

paper proposes to deal. The three diseases caused by these three fungi

are: Stem-End Rot, Gummosis, and Scaly Bark (also called ''Nail-Head

Rust"). Stem-End Rot is a new disease; Gummosis and Scaly Bark

have been known for many years, but the three fungi causing them have

only recently been discovered. To the practical orchardist, minute de-

tails in regard to these fungi are of little interest. He is interested in

them just so far as a knowledge of the habits of growth and life history

of the organisms enables him to intelligently control them. At the same

time, he may realize the importance of careful and painstaking research

by the Plant Pathologist into the minutest details of the organisms caus-

ing the diseases, because this knowledge often enables him to combat a

disease at once which has baffled him for a life-time. It is so with these

diseases of the orange. A knowledge of the cause is at once suggestive

of effective means of controlling them.

W^HAT ARE FUNGI?

It is scarcely necessary to say that fungi are plant-growths of very

low order, and include such names as moulds, mildews, smuts, rusts,

toadstools, mushrooms, and puffballs. The different kinds of fungi, as is

well known, are exceedingly variable in size and form ; from those

1/1000 of an inch to those a foot or more in greatest diameter ; and from

those comparable in shape to a hen's egg to those that could be likened

in form and relative size to a cabbage palmetto, an oak tree, a towering



Fig. 1. (Left) Culture of Red Aschersonia on Sweet Potato 17 Days Old in Pint

Bottle.

Fig. 4. (Right) Scale Fungus on Branch of Chinaberry.

Fig. 2. (Bottom) Spraying Orange Trees with Spores of Red Aschersonia.



Above: Guniiuosis of Orange.

Below: Scaly Bark of Orange.
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red-wood tree, or an Indian mound. The three fungi which have to do

with Stem-End Rot, Gmnniosis, and Scaly Bark of citrus, are all so

small that they can rarely be seen on the trees even with the handlens,

and only the effects of their work appear. When growing in large

quantities, however, they look like differently colored moulds, and are

seen under a compound microscope to be composed of innumerable inter-

woven fungus threads. These fungi keep themselves alive from genera-

tion to generation, and also spread from place to place, by means of

seed-like bodies, called spores.

CONTROL OF FUNGUS ENEMIES.

Spraying is usually the first thing that is thought of in connection

with a fungous disease. Spraying has been the great remedy of the past,

and is still an efficient means of relief for many kinds of diseases of

plants. While we may never be able to get entirely away from the use

of the spray-pump and fungicide, I believe that for orange trees (at

least, in the future) the pruning knife and saw and the burning brush

heap are going to be far greater factors than the spray pump, in the con-

trol of fungous diseases. It is not the purpose of this paper to discourage

spraying in its right place and at the right time, for spraying in connec-

tion with pruning will no doubt often be necessary ; but it is desired to

emphasize strongly the need for "the ounce of prevention" (grove sani-

tation, and care in keeping the enemy out) ; to emphasize the need of

keeping our trees resistant to an attack of the enemy, of propagating

only good healthy nursery stock, and of seeking for resistant varieties

;

so that in time, if possible, we may throw our spray-pumps on the scrap-

heap. The danger that comes with spraying for fungi in orange trees is

that in many eases while you are killing one enemy, you may at the

same time be killing a half-dozen fungus friends. Therefore, one must
know what one is doing. In using the pruning-knife and saw, we are

not so apt to be killing many of our friends. It is also necessary not only

to study each disease in itself, but to study it in relation to other dis-

eases that may be present, and in relation to other factors, such as in-

sects, weather, and fertilization. What may be of the utmost value under

one set of conditions may be all wrong under another set.

STEM-END ROT.

The fungous enemy causing stem-end rot is a new one. The oval

spores of this fungus, about 1/4000 of an inch long, give rise to a fila-

ment that enters at the stem end of the fruit, while it is still hanging to

the tree. The fruit then drops, and the fungus, by means of innumer-

able branching and interwoven microscopic threads, causes the dropped

fruit to pass through stages of decay, from slight softening at the stem

end to brown mushiness, and finally to a hard, dark brown or black
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mummy. The spurs, from Avhieh the fruit has dropped, die back from

three to twelve inches or more, and often show drops of gum near the

border between the dead and live wood of the twigs. Spores of the

fungus have been found in great numbers on these dead branches and

on the mummified fruits.

Inoculation Experunents. The fungus has been grown in pure cul-

tures in the laboratory, and by inoculation tests on sound citrus fruits

(oranges, grapefruit, and lemons) has been found to be the cause of the

decay. In these inoculation experiments it was found that fruit could

be made to soften in the characteristic way by placing upon the stem

end, or on other parts of the surface of sound fruit, either pure cultures,

or pieces of decayed oranges. The stem end, however, was the most

vulnerable point. It was also found that infection could take place

through stems left on oranges when they were picked, of various lengths

from one-half inch to three inches. The period from inoculation to the

beginning of decay varies according to temperature, being only about

four days to a week at 80-85 degrees F., and as much as two to four

weeks at a temperature of 60-70 degrees.

We also find it easy to infect the fruit by soaking it in water in

which cultures of the fungus from previously decayed fruit have been

placed.

"We also have been able to cause the fruit to decay by simply placing

the spores of the fungus on the cut end of stems of sound oranges. In

all these tests, oranges were kept without treatment under the same con-

ditions of moisture and temperature, and, where strictly sound oranges

were used, these were found not to be infected with the disease in any

ease.

Control. The results of study and experiments with this fungus in-

dicate very definite lines of control. Since the spores of the fungus are

abundant upon the killed twigs and the mummified fruit on the ground,

the importance of a thorough pruning out of these dead branches and a

thorough cleaning up and burning of diseased fruit that have dropped

the previous year is suggested as a means towards preventing infection

of the next crop. Some experiments, which we have been carrying on

this past summer and fall with various spraying solutions, also indicate

that Bordeaux mixture and ammoniacal solution of copper carbonate are

of considerable value in preventing dropping of the fruit from this dis-

ease. This w^ould lead us to suggest in severe cases the value of following

the pruning with several applications of a good fungicide. Several

different spraying mixtures of lime and sulphur have been tried during

the past year in comparison wuth the Bordeaux and ammoniacal solution

of copper carbonate, but the complete results of these are not yet in.
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GUMMOSIS.

A second fungous enemy has been found guilty only during the last

eight months in connection with the gumming of both orange and peach

trees. The gumming of orange and peach trees in various forms has

been known for many years. There are several diseases in which gum-

ming occurs, but the word "gummosis" in Florida has been applied to

the particular disease of citrus trees in which the first stages are char-

acterized by copious flow of gum from breaks in the bark on the trunk

or large limbs at some distance from the ground. Only recently has it

been known that there was any fungus in connection with this trouble,

which has been attributed to various causes, such as cold, the wrong

kind of fertilizers, borers, and the like. And while one or more of these

factors may weaken or injure the tree so that the fungus may more

easily enter, it now seems probable that this organism is one of the main

agents, in causing the gumming.

Description. The disease first makes itself apparent by the oozing

out of a thin watery gum, which sometimes runs down the bark in lines,

forming what are known as "tears." Later the gum thickens and col-

lects in large quantities at the cracked places in the bark. As the disease

progresses, the bark cracks still more, and assumes a scaly ulcerated ap-

pearance over patches three inches to a foot or more in length. The

diseased patches may extend entirely around the limb, or may be con-

fined to one side of the branch. The gum seems to exude most during

the growing period in the spring and summer, and sometimes entirely

ceases in the fall and winter. In cases where the gummosis is not too

severe, new bark is formed under the old; the surface becomes marked

by ridges, warts and resinous-looking deposits; and at the edge of the

diseased area are large bits of bark which have been pushed up and are

hanging by one edge. When the disease is of some age, it may easily

be mistaken for scaly bark.

A species of fungus belonging to the genus Diplodia has been found

under the bark of diseased patches on citrus trees, and the same fungus

has been found in connection with diseased limbs on gumming peach

trees. It was first obtained from the interior of gumming peach

branches by 0. F. Burger in July of last year, and was afterwards

isolated by him from gumming peach branches from five different coun-

ties of the State. The two most widely separated localities were West
Tampa and Pensacola. In September of the same year, what appeared

to be the same fungus was obtained from gumming orange limbs, and

was afterwards obtained from six different counties of the State. Both

peach and orange trees in the greenhouse were inoculated by taking bits

of this fungus which had been grown in the laboratory and inserting
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them under the bark. In each ease, the bark of healthy trees was cut

in exactly the same way. These peach and orange trees in which the

fungus had been inserted under the bark gummed copiously, very much

in the same manner as they do when infected in the orchard ; while those

which had been cut in the same way, but with no fungus inserted, healed

up without gunnning in any case. This seems to show that this par-

ticular fungus may be the principal agent in inducing the gum, and it is

probable that in many eases some slight injury allows the fungus to get

in. This is not thought to be true for all cases, for some inoculations

were made by placing the fungus on the surface of the bark of peach

trees without cutting or injuring it in any way. Where the bark was

young and green, gumming took place, while in cases where the bark was

thicker and harder, no gumming was seen.

Control. The line of treatment at once suggested by this discovery

is to get rid of the organism in the infected tissue.

A treatment for citrus trees which has been practiced by many

growers is to either scrape off the outer diseased bark, or to cut out the

diseased areas entirely, so as to leave only healthy tissue, and paint the

place over with Avenarius ' carbolineum. This has been found in many

cases to check the disease, although it is apt to break out in new places

and on the edges of the cut areas in the following year. The finding of

the fungus growing in the diseased places would indicate that severe

cutting away of all diseased tissue should be employed in order to get

rid entirely of this fungus. Some growers have been trying the method

of cutting away quite severely, and where there are decayed places

cutting these- out further with a sharp knife or chisel. These cut sur-

faces are then disinfected, and the whole surface covered with a kind of

grafting wax. A good wax for this purpose, which has been used with

success by ]Mr. Hart, of Hawks Park, for cut surfaces, is made as fol-

lows: Six ounces alcohol, one pound rosin, two ounces tallow, one ounce

spirits of turpentine. 'Mix the tallow and rosin, and heat together.

Take off and cool, and turn in alcohol slowly. Then put in the turpen-

tine.

SCALY BARK, OR " NAIL-HEAD RUST."

Two or three fungi have been found "guilty" in connection with

this disease. There seems to have been a "combination in restraint of

trade," trade in oranges, at least. One of these fungi has been proved

to be the leader, another a secondary agent, and a third is now being

"tried" on the strongest kind of circumstantial evidence as rendering

aid in the "combination." The first fungus is a species of Cladospo-

rium, usually found in what is known as the Hormodcndron stage. The
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second is the Withertip fungus, Colletotrichum gloeosporioides, and the

third is a Diplopia, probably the same as that causing Gummosis.

This disease covers limbs and branches up to the very smallest with

rust-colored, hard, scabby spots, and also marks the fruit with similar

spots, known by the orange growers as "nail-head rust" spots.

In years when this disease is severe, the losses are heavy. In 1907,

Avhen there was an especially moist, damp August, the losses from injury

to fruit and badly infected groves were variously estimated at thirty-

five to seventy-five per cent of the crop. During the past summer, one

grower estimated his loss from spotted fruit at seventy-five per cent of

the whole crop.

The fungus appears to be quite particular in its choice of varieties,

and has been found to be confined almost exclusively to the sweet

orange. Grapefruit; tangerines, and other citrus fruits, as far as is

known, are immune from any serious attack of the disease.

Scaly bark is somewhat localized at the present time. The west half

of Hillsboro County is quite badly infected, while the disease is known

only in individual groves in other parts of the State. (See Map of Dis-

tribution). Because of this, it is of extreme importance that the nature

of this disease should become thoroughly known, so that it can be recog-

nized at its earliest appearance; since when it first comes into a grove, it

may be entirely eradicated by the destruction of a few infected trees

before it has had time to spread. The disease is not conspicuous on

young trees, so that great carq should be exercised when buying trees

from nurseries located near infected districts.

Control. The treatments to be used for this disease will vary ac-

cording to the severity of the disease in the trees and the attitude of the

grower toward his grove ; whether he is looking for merely temporary

relief, or whether he is willing to sacrifice present profits for future

benefits.

In a series of experiments in the control of the disease, covering

about three years, it has been found that getting rid of the diseased

limbs and branches was of the first importance. This is where the

pruning knife and saw are of value again. Since grapefruit is found

to be almost entirely immune, one of the most successful ways of getting

rid of the trouble at one stroke is to saw the trees off and bud them to

grapefruit. This has been done by some growers with complete success.

If one does not wish to sacrifice the entire crop alternate rows can

be treated in this way, and when the grafted trees begin to come into

bearing, other rows may be grafted in the same way.

If it is not desired to bud over to grapefruit or other varieties, one
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may head back the trees severely, leaving only the trunk with the stubs

of the larger branches, and spraying thoroughly with Bordeaux mixture.

By following this treatment together with three or four additional

sprayings, it has been found that one can almost eradicate the trouble.

In using this method, one should treat the whole grove at once, so as to

make a clean sweep of the infection.

Another method which was quite successful was to head the tree

back, as already stated, and plant the cut ends and entire surface of the

bark with Avenarius' carbolineum in the proportion of one gallon of

earbolineum to one gallon of water to which one pound of whale-oil soap

has been added. A less severe treatment is to prune out as much as

possible of the badly infected limbs and spray with Bordeaux mixture.

This will get rid of some of the disease and will materially prevent the

spotting of the fruit for the next season. The accompanying diagram,

showing the percentage of spotted fruit after two years of spraying, in-

dicates the effects of Bordeaux mixture in preventing spotting.
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Diagram of Expebiment Plots at Bayview, Fla.

Percentage of Spotted Fruit on November 13, 1908.
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In suggesting the use of Bordeaux mixture, it is taken for granted

that the grower is familiar with the effects of this mixture in killing the

friendly fungi and allowing an increase of scale insects. More detailed

information as to the treatment for this disease is being prepared for an

Experiment Station bulletin which will soon appear.

In conclusion, it may be said that for all these diseases, prevention

rather than cure is what we should strive for in the future, and even

after the disease is present, the pruning knife and the saw are of first

importance, and the time-honored ''cure-all" method of spraying should

be used with care. For orange trees, at least, it seems to me that spray-

ing with fungicides in our present state of information should not be

solely depended upon, but should be looked on onl.y as a temporary

means of relief in some severe cases of disease. In the treatment of

these troubles, it is necessary, as has been stated before, to know all the

different agents, both fungous and insect, that are working in an orange

tree, and to adopt the method that will be best fitted when one considers

the effect of the treatment on all of them together.

STOCKS FOR THE PECAN.

J. F. Jones, Jeanerette, Louisiana.

When Professor Craig asked me to prepare a paper on "Stocks for

the Pecan," at first thought it seemed that there was little to write

about, but the more I thought of it the bigger it looked ; so that I assure

you that if I fail to make the paper of interest, it is for lack of ability to

do so on my part, and not because the subject is not an important one.

There is probably no better stock for the pecan for general planting

than seedlings of its own species, although it may be grafted on any of

the hickories successfully. There is some difference of opinion, however,

as to the selection of the seed nuts from which to grow the stocks. Some

propagators are inclined to select the largest nuts possible, thinking that

they will grow more readily and make stocks large enough for grafting

earlier. Our observation and tests with large, medium, and small nuts

have shown that the medium to small nuts, if well filled, produce stocks

which grow faster and make better stocks than do the large or very

large nuts. If we want the best peach trees possible, we select the pits

from natural trees, as the pits from these trees produce a hardier and

more thrifty stock. This same law holds good with all of our fruits and

nuts to a greater or less extent, so that, if we were selecting seed pecans

to grow the very best stocks possible, we would take them from wild or

natural trees, but trees showing exceptional vigor and thrift and pro-

ducing good crops of well filled nuts. Seed nuts from these wild trees

growing vigorously without care or attention should, and we believe will,



A. STEM END ROT ON GRAPE FRUIT.
B. SCALY BARK, "NAIL HEAD" RUST ON ORANGE.
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produce the best stocks for the pecan. Just what influence the stock has

on the bearing habit of the tree aside from nourishing it, we are not

prepared to say ; but all things being eciual, we would select seed nuts

for the growing of stocks from trees known to bear, regularly, good

crops of well filled nuts.

Not enough, experimenting with the different species of the hickory

has been done as yet to determine their relative value or suitability as

stocks under varying conditions of soil and climate. In our State

(Louisiana) there are some quite promising groves grafted on the

natural growth of the "Bitter Pecan" or "Hog Pecan," Hicoria

aquatica. The seedlings of this species grow faster while young than do

the pecan seedlings, and it is a promising stock for the pecan. The

pecan grafts take on it quite as readily as on stocks of their own species

and grow rapidly. I have noticed some natural hybrids of this species,

and these should be safe for growing stocks on w^hich to graft the pecan

for general planting, and might prove to be superior to the pecan stock

for certain conditions.

With a number of our leading fruits, more than one stock is em-

ployed by nurserymen in propagating, as the orange, for example. The

importance of this in better adapting fruits to soil conditions and en-

vironment is well known. With the orange and other citrus fruits we
have stocks especially adapted to light dry soils, moist and heavy soils,

etc., and it has been found that oranges and other citrus, when worked

on the deciduous C. trifoliata stock, ripen up their wood earlier and

better in the fall, and are thus enabled to endure lower temperatures.

This stock is now very extensively used along the Gulf Coast, and by its

use, oranges and other citrus fruits are grown successfully considerably

north of the generally recognized "Citrus Belt." We have found that

the northern pecans and shellbarks, when grafted on our southern

stocks, are not generally hardy in the northern states, though perfectly

hardy on their own roots, or when grafted on northern stocks.

Besides better adapting varieties to extremes of temperature, we

maj' reasonably expect some stocks to be better suited to given conditions

of soil and moisture than others. The pecan is found growing naturally

in moist, alluvial soils. In the southern states, where we have an abun-

dant summer rainfall, the pecan is proving very successful on the com-

paratively light soils and even on the hill lands, but farther north and

west, where the summer rainfall is comparatively light, some of the

"upland" hickories may prove to be the best stocks for the pecan. The

following species are well worth testing: "Pig-Nut," Hicoria glabra;

"Shellbark Hickory," Hicoria ovata, and the "Mocker Nut," Hicoria

alba. The latter is perhaps of wider distribution than any of the

hickories and is found growing naturally over the hill lands in southern
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states, as well as farther north. All of the above can be tested by top-

working with pecans.

There is a lot of "fun," as well as profit and satisfaction, in turn-

ing these wild hickories into fine varieties of pecans and shellbarks, and
more of this work should be done. We hope to see more people take up
this work and in the northern as well as in the southern states. By
grafting over medium to large sized trees, bearing trees can be had very

quickly, and the comparative value of the various species as stocks for

the pecan under varying conditions or environment can be determined

in the shortest possible time.

The pecan industry being in its infancy, little attention has been

paid as yet to the selection of seed nuts for the growing of stocks, or of

testing systematically the various species of the hickory as stocks. The
great strides made in pecan culture, however, in recent years, and the

immense popularity of this nut since the introduction of the improved

varieties, demand the very best efforts of propagators. More attention

should be given to the selection of the seed nuts, and the various species

of the hickory should be tested as stocks, both by topworking natural

trees and in the nursery.

The Agricultural Experiment Stations in several of the northern,

eastern and western states are taking up the work of propagating and

of testing varieties of the pecan and other nuts that promise well for

their conditions, and will be glad to co-operate in this work. Varieties

of the pecan can and will be developed that will succeed in every state

in the T^nion, and we should not be content until this is accomplished.
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A DEFINITE SYSTEM OF NOMENCLATURE.
E. R. Lake, Division of Pomology, Washington, D. C.

Fruit-culture within the United States has made remarkable

progress during the past two decades. Especially has that phase of the

subject popularly known as orcharding made notable advance. This

progress has been manifest in several ways

:

1st, By the expansion of the area of cultivation

;

2nd, By a phenomenal improvement in the methods and means of

packing, shipping, storing, and marketing

;

3rd, By the development and dissemination of new varieties

;

4th, By a keener appreciation as to the adaptability of varieties to

local environment

;

5th, By a more intelligent discrimination as to varietal merits and

values

;

6th, By the introduction of improved methods of orchard manage-

ment
;

7th, By the gradual growth of well defined and diverse market de-

mands
;

8th, By the steadily advancing demand of the bviying public for a

definite knowledge of the market product, particularly as to

the contents of the closed package.

In consequence of the very greatly increased area of production

during recent years, there has arisen a very lively interest in the subject

of varieties. This interest has centered chiefiy in the consideration of

their fitness, adaptability, or market value under the various conditions

surrounding the numerous extensive plantings that have been made.

With this increased interest in. orchard planting has come an over-

stimulated impulse to develop new varieties. So far as this impulse has

been honestly pursued, American pomologists may take no exception;

but, unfortunately for the industry, the exploiter has been abroad in

the land, and of the vast numbers of new varieties proclaimed it were

better that most of them "had been born to blush unseen" rather than

to add to the confusion of an already over-burdened nomenclature.

This great display of new varieties and implied new varieties has

worked, and is working, havoc with the nomenclature of our pomology.

No one thing is doing more than this indiscriminate issuance of new

varieties to make it evident that we must take steps at once to bring

about an effective abridgement of the heedless and wholly vicious prac-
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tice of naming and introducing, with a galaxy of adjectives, every,

mediocre seedling or local variation, as a new variety. For example

:

What real, genuine service to pomology is rendered by prefixing such

names as Smith, Jones, or Brown to slight variations due to environ-

ment, and which in all probability will not remain fixed, of well known

old standard varieties, as the Seckel, Early Crawford, and Baldwin?

Is it not sufficient that the introducer call attention to the fact that he

offers selected types or strains of certain standards? Another course of

procedure that results in no little confusion and exhibits a looseness of

conduct to say the least, that would not be tolerated by any other legiti-

mate business, is that pursued by several of our foremost catalog

makers and publicity agents of casting aside or modifying an established

name, wherever in their opinion their particular interests or fancy is

served.

For example, in 1901, a certain originator of fruits introduced a

peach as "Lula;" in the early part of 1900, a certain nurseryman intro-

duced another under the name of
'

' Lula Crawford ; " in 1910, this same

variety had taken on the name of "Lula" in the same firm's catalog,

though the original Lula is being catalogued and propagated by other

firms. A score or more of instances of this character might be cited,

but this is sufficient for the purpose in hand.

Commercialism should not be allowed to run riot over an industry

so fraught with good, especially when one phase of it is the production

of new and meritorious varieties of fruit, and when the demoralizing

effects, so far as nomenclature is concerned, emanate principally from

a few well-known malefactors.

The planters of today are intensely interested in a definite, authori-

tative and stable system of nomenclature, and it is of vital importance

to their interests that such be provided. Likewise, the noticeably

keener discrimination on the part of the consuming public is giving a

positive impulse to the demand for a more exact knowledge of varieties.

Not only is the bu.yer demanding that all packages of fruit be projierly

labeled, but he is insisting that each name used stand for a distinctive

product, in this respect, occupying the same position as the planter of

trees. In other words, the producer and consumer are reaching a com-

mon ground in this matter of nomenclature. These conditions taken

altogether make it imperative that our pomological nomenclature be

placed upon a positive, simple, firm, and unvarying basis; that when

this basis is established through the agency of some competent body,

having national sanction, or better still, national authority, it shall be

recognized as the only legal basis upon which varieties shall enter into

commerce, either as plant, tree, vine, or fruit.
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It must be evident to the most indifferently informed persons that

when a buyer of trees or fruits desires to obtain a quantity of Esopus,

he should not be subject to the uncertainty that hinges upon the word

"Spitzenburg, " which may signify any one of three or more very dis-

tinct and widely dissimilar fruits, including the one he particularly de-

sires. It must be evident further, to such an one, that the purchaser

should not be subject to the disappointment of procuring an undesired

variety through the use of a new or local name or an infrequent

synonym.

At this point the question arises : How are we to prevent a multi-

plicity of names for the same fruit or a multiplicity of fruits for the

same name? Commercial interests, in a measure, will minimize

these difficulties; but they will not avoid all of them, nor

eliminate the consequent confusion. A notable example of the latter

condition may be found in the two "National" Peaches brought out in

1910. It is not necessary to cite an instance of the former to this

audience. Any of the well known commercial varieties are equal to the

statement made, the Bartlett pear for instance, or even the fruit of the

Ben Davis apple in commerce, where it has been found under the name
of "Arkansas Beauty," "Columbia Gem," "Oregon Red," "Colorado

King," and other equally attractive appellations.

There appears to be only one simple course for all of this, and that

is a national registration, under the auspices of the government or of

this society, and one or the other ought to begin the work at once.

Disappointment awaits the man, who, having ordered sufficient of

either trees or fruit of "Henrietta," procures more under the name of

"Heath Cling" or "Levy's Late;" or the planter who duplicates his

order of pears by placing it with one nurseryman for "Fall Butter"

and with another for "White Doyenne" Research. Experimentation

during recent years has taught us much regarding the relationship of

varieties and environments, though we certainly have very much more to

learn. Of what avail, however, is all of this to the prospective orchard-

ist who, upon being advised that suitable varieties for his locality are

such as "Sops-of-Wine," "Fall Pippin," "Brown," "Soldat,"

"George IV," and "Grosse Mignonne," orders them from his nursery-

man and receives in return "Williams" (Favorite), "White Spani.sh,"

"Anjou," "Aremberg," "Early York," or "Haines" and "Early

Purple," as being synonymous.

Every section of our great nation owes a deep debt of gratitude to

those pioneers in fruit growing who "try-out" the new varieties under

the frightful handicap of planting scores of specimens of well-known,

or even discarded, varieties, that have been re-christened by over-zealous

tree dealers. None the less trying, also, are the experiences had yearly
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with the over-lauded new varieties, the most distinct and valuable fea-

tures of which are, altogether too frequently, their suggestive, fanciful,

and even bombastic names, though much progress has been made in the

elimination of this last style of name in the past few j'ears. Yet, this

W'Ork, invaluable as it is, is over-shadowed and all but obliterated by

the rapid influx of widely heralded claimants for name and place in the

annals and catalogs of our cultivated fruits. It is a bewildering array

of new fruits that greets us each planting time.

The list of varieties of cultivated fruits published during the past

year contains hundreds of mis-spelled, mis-applied, conflicting, and un-

authorized names, if such a thing as authority for a name can be ob-

tained, otherwise than by copyright. These reach the public principally

by way of the nurseryman's catalog, hundreds of thousands of which

are circulated through the mails annually. The nurseryman's catalog

is a medium of tremendous influence upon the horticultural and pomo-

logical activities of the public. Some action is needed looking to the

utilization of this great medium for the dissemination of a purer nomen-

clature. As it is to-day these catalogs are adding confusion to that

which is already near unto chaos. Is it not possible to provide a national

official editor for these publications, and require, preferably by moral

suasion, otherwise by legal process, all catalogs to be properly certified

before admitting them to the mails? This question is not intended to

suggest censorship, only that editorial oversight which will insure the

public authentic names, properly spelled. It is quite probable that this

might be satisfactorily done through a board of associate editors,

operating from district or distributing centers. I am firmly of the

opinion that one or two years of energetic work along this line would

eliminate the larger part of the confusion that exists in our nomen-

clature today, providing the nurserymen co-operate. The knotty prob-

lems we could solve at our leisure without any serious disadvantage to

our progress.

With the advance that has been made during the past decade in the

methods of marketing fruits, there has come a corresponding discrim-

ination on the part of the consumer with reference to varietal merits

and values. This progress on the part of the public taste is one of the

most "hopeful signs of the times" for the pomologist. It bespeaks an

intelligent consideration of the real merits of the products of plant, tree,

or vine. In this tendency of the public to develop a "quality rating"

for fruits, rests one of the strongest incentives to progressive and fully

enlightened pomology. In the development of this "consumer's taste"

lies the highest hope for a refined and definite pomological nomenclature.

"Whatever the pomologist may do to encourage, strengthen or advance
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this desire of the public to obtain a quality rating of fruits should be

done with an earnestness and vigor that is unmistakable.

No one thing, from our view point, would be of greater service in

this work than the enforcement of a definite, simple, unequivocal system

of nomenclature, the basis of which has already been determined by the

American Pomological Society, though, in order to fully meet the re-

quirements of the present, this basis needs to be expanded in a few

minor particulars, notably as to clauses A. and B. of rule 2, and the first

clause of rule 4. Once the public learns to associate certain qualities

definitely with specific names, there will be little difficulty in obtaining

due consideration for varieties of merit, specific or general. This condi-

tion of itself would greatly enhance the value of the fruit crop to both

grower and consumer.

To be effective at this stage of our pomological development, our

system of nomenclature must be authorized, at least, preferably legal-

ized, and then enforced. The up-building of a permanently progressive

pomology, to be one of the nation's most valuable soil industries, is

virtually dependent upon a stable nomenclature, and the present, with

its intense and widespread public interest in fruit-growing and fruits, is

an opportune time at which to take the advance steps to accomplish this

purpose.

To this end, the following suggestions are offered as possible

means through which some advance may be made

:

(1) Legalize a sj^stem of description, classification, and terminol-

og3% and require originators and introducers to conform therewith.

(2) Prohibit, under penalty, by legal enactment, the distribution,

by means of interstate commerce, of any wrongly named or synonym-

ously named variety.

(3) Establish several national identification stations, in order to

positively settle the more difficult cases of synonymy. Locate these sta-

tions in such a manner as to give the best possible returns with the

various fruits. For example: The station for the identification of

plums to be located at such point as would permit the growing of all

three types, European, American, and Japanese ; the station for peaches

so located that all types could be grown, if possible ; it is quite probable,

however, that it would be necessary to have two stations for the growing

of this fruit, as might be the case also with pears and apples. Collect

into these stations all known varieties. In the case of a new variety,

require the originator or owner to supply these stations with buds or

plants of such new variety and prohibit the further dissemination of

it until after the variety has fruited at a station or stations and has

been recognized as a new variety and legally described and classified.
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(-4) A definite system of nomenclature can be most readily ob-

tained through an active campaign conducted by this organization,

whereby it would be able every month to reach every nurseryman,

every catalog maker, every breeder of fruits, every originator, every

wide-awake pomologist, every horticultural organization, and, in truth,

every factor that could in any wise seriously influence the nomen-.

clature of our cultivated fruits.

We realize fully that a work of such magnitude cannot be accom-

plished in a day or by a few strokes of the pen, or by a speech or two.

It will require work, hard, unremitting work—work directed through

some definite channel whereby the purpose and its great advantages

can be kept constantly before the public. The basis of an enlightened,

progressive pomology lies in its system of nomenclature. Keep that

idea constantly before the men who are talking about fruit, writing

about fruit, and working with fruit, and in a few years, we shall have

accomplished a real service to our nation. Such a campaign ener-

getically conducted would surely bring about, in a large measure, the

ends we so much desire.

VARIATION IN APPLES AND ITS BEARING ON
THE SCORE CARD.

J. K. Shav^. Amherst, Massachusetts.

The territory of apple growing in North America is extensive, and

the conditions therein very diverse. In response to this, the different

varieties vary, some more, some less, in all their characteristics. One

familiar with a given variety in a certain locality may, with good reason,

fail completely to recognise it as grown only a few scores of miles away.

These differences are due in part to soil conditions and probably more

largely to climatic conditions.

The study of variation in apples due to climate has for the past

three or four years formed a part of the work of the Department of

Horticulture of the Massachusetts Experiment Station. The results

secured are many and interesting. In addition to an extensive survey

of the available literature, several hundred samples of the leading com-

mercial varieties have been received from growers all over the apple re-

gions of North America. Many of these have been subjected to chemical

examination to obtain inforiimtion as to the effect of varied conditions

on their composition. The limits of this paper preclude any extended

statement of the results further than a few points in their bearing on

score cards and score card making.

The climatic factor that exerts the greatest influence on apples is
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temperature. The iiiiniinum winter temperature limits absolute!}^ the

northern spread of all varieties and of the species as a whole, while the

temperature during the heat of the summer is the limit on the South.

Not only are the absolute limits of growth determined by temperature,

but it is also very largely the limiting factor in the commercial success

of the different varieties, especially in the production of fruit of the

highest quality. Every variety has its optimum summer temperature

for its most perfect development. If grown in too warm a location, it

fails to develop the essential oils that give flavor to the highest degree,

ripens prematurely, does not develop the best color and does not keep

M-ell. If grown where it is too cold, it never becomes anything more

than an immature apple, is apt to be undersized, acid, astringent, hard,

and of poor color.

Considering these effects of varying climate in some detail, we find

the most noticeable effects on (1) form, (2) size, (3) color, and (4)

quality.

FORM.

The question of the effect of climate on form has, in the case of the

Ben Davis, been quite fully dealt wnth in the Report of the Massachu-

setts Experiment Station for 1909. Tfie variations there noted seem to

apply to many and perhaps to most varieties, though generally they are

less pronounced. Many varieties differ markedly in form when grown

in different localities and in any competition covering a large extent of

territory a difficult problem is put before the scorer. It seems to me
that the oblong-conic Ben Davis from Nova Scotia or Vancouver ought

not to be very heavily penalized on this point in competition with the

roundish oblate specimens from the Ohio Valley. Either the weight

given to form should be less than the one-tenth generally accorded to it,

or the judge should be lenient in scoring form.

SIZE.

Size is, of course, more affected by cultural than by climatic condi-

tions. Nevertheless, any variety grown in a climate warmer or cooler

than its optimum suffers in the matter of size, other conditions being the

same. This effect becomes of considerable aceount only when the vari-

ety is grown far out of its proper territory. Size is an important con-

sideration in scoring and any considerable departure above or below the

size attained by the variety when grown at its best should appear in the

score.

COLOR.

The production of a high color in red apples is dependent on two

sets of factors, first, the attainment of a certain stage in the internal
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development of the fruit, and second, on an abimdanee of bright, in-

tense sunshine after that time. An apple develops a bright color in the

North, but if the variety has not developed far enough, the over color

is apt to be only partial. The development of the best color is nearly,

if not quite, coincident with the development of the highest quality.

Therefore, it is seen that giving much weight to color has justification

further than mere appearance of the fruit.

QUALITY,

More consideration should be given to the question of quality in

growing apples. If we are to make the American people a nation of

apple eaters they must be supplied with fruit of the highest possible

quality. Not only should the better quality varieties be planted, but

care should be taken everywhere to plant those varieties best adapted to

that especial location. There are very marked differences in the quality

of every variety that is at all widespread in its distribution. The Ben

Davis is, of course, nowhere an especially good apple to eat ; but in cer-

tain regions along the Ohio valley and west to southeastern Nebraska,

it is vastly better than when grown in the more northern states. I am
persuaded that if those growers in Maine who are so enthusiastically

planting the variety were thoroughly familiar with these differences,

they would at once root out every Ben Davis tree in their orchards.

That much money has been made and still may be made out of growing

it even in the North is not denied, but it will not make for the ultimate

best good of the apple business.

Any exhibition of fruit from an extended area will then contain

varieties differing much in quality, and it should be given much weight

on the score card and the greatest attention in scoring.

With this brief outline of a few of the differences we may expect

to find in a fruit competition, we may proceed to the discussion of a few

considerations bearing on the preparation and use of the score card.

A confusion appear to exist in the minds of many fruit growers

over what seem to me to be fundamental principles in the judging of

fruits b}^ the score card. Premiums are most commonly offered for the

best plate, box, or barrel of certain specified varieties. It would seem

that the competing exhibits of each of the varieties should be scored by

themselves without thought of the other varieties. If the competition is

for the best plate of York Imperial, only the relative merits of the plates

of York Imperial should be considered in making the award, and no

consideration given to the possibility^ that the York Imperial is inferior

in quality to the Winesap on the next table, the best plate scoring per-

fect in quality, indicating that it is a perfect York Imperial on this point

and not a perfect apple. This is a question of the greatest practical
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importance, and would seem almost self-evident, yet it is evident that

fruit growers are often led into error and confusion over it.

If, however, the competition does really involve more than one

sort, we pass at once from a simple problem to a more complex one.

Either of two courses may be pursued. We may score each variety by

itself without regard to the others, the Jonathans as Jonathans, the

Oldenburgs as Oldenburgs, and award the prize to the exhibit receiving:

the highest score without regard to what the variety may be ; or, we
may make the ratings express in some manner and degree the compara-

tive merits of the different sorts. One way to do this is by means of a

rating previously agreed upon—perhaps a difficult problem, but one

which I believe is being solved after a fashion in the Pacific Northwest

—

and then scoring the exhibits of each sort as in the first method, and

adding on the established rating of each variety. The best method to

pursue will depend on the nature and purpose of the competition.

In the early days of this Society, its most important work was de-

termining the value of new varieties, and bringing the meritorious ones

to public attention. Why may it not now take up the question of the

comparative ratings of the different sorts in respect to their commercial

values, as a natural and logical development of its early work? It may
be a difficult and perplexing task, but that is no reason why it should

not be done. It should be distinctly understood that the rating of any

variety would have to be made on its performance under the conditions

most favorable for its perfect development. For a state or local exhibi-

tion, the rating for any variety may be different, unless the conditions

necessary for its perfect development obtain within the state or locality.

Eating a variety in this manner would not, of course, be a perfect

measure of its value, but it would help greatl}^ in setting forth its

merits and demerits to the inquiring orchardist.

For the purpose of scoring within a variety, I cannot see the neces-

sity for a multiplicity of score cards. In scoring the comparative quali-

ties of different varieties, more than one may be needed. Perhaps we
may have sliglitly different score cards for apples intended for (a) local

markets, (b) general markets, and (c) the export trade. It seems to me
that if we go far beyond this, there will be no end to the increase of

score cards. The distinction of commercial and dessert sorts, as sug-

gested in the Report of this Society for 1905, does not appeal to me as

a necessary or desirable one.

Another fundamental principle is that there must be a clear under-

standing of the territory covered by the competition, and the scorer

must be familiar with the competing varieties as grown throughout this

area. If the territory be Quebec and the variety the Ben Davis, its

probable inferiority in size, color, and quality to those of the Ohio Val-
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ley is no handicap; but if the sample apples are shown before this

Society in competition with the whole of North America, their rating

will be very different.

Another question that affects fundamentally the whole practice of

scoring is that of the standard of comparison. What is the ideal Bald-

win or Winesap like, and what is the ideal apple like? Is it to be the

apple that the market most demands, or an abstract concept in the

judge's mind? If the former, it will differ more or less wdth every mar-

ket ; and if the latter, it will differ with every judge. To my mind, it is

here that the great difficulties of both making and using the score card

lie. I suppose that it is the usual practice to compare in a general way,

at least, with the highest ideal of the market demand, modified some-

w^hat, perhaps, by the personal conception of the judge as to what the

perfect apple ought to be.

Finally, it should be said that the score card can never be anything

but a framework. It may help the learner to know something of the

merits and demerits of different varieties that may be on exhibition.

The expert knows more about them than any score card can tell, but it

may help him also to a clearer and more definite understanding of

qualities of different varieties and their interrelations.

JUDGING FRUITS BY THE SCORE CARD
METHOD.

Prof. H. E. Van Deman, Washington, D. C.

Judging the various points of merit of live stock of many kinds

has long been considered necessary in arriving at decisions as to which

should be the winners. Those in charge of this work were, perhaps, the

first to formulate scales of judging points, giving each the relative value

it deserved. So far as any information has come to the w^riter, the first

recorded scales of points or score cards that were ever arranged for

judging fruits was at the New Orleans Exposition in the winter of

1884-5. At that great fruit show, the States of Florida and California

vied with each other for the honors and awards on citrus fruits. There

never had been such a grand show of these fruits in all the world, and

there has not been another equal to it since, so far as I know. The fact

that the season of ripening of the oranges and other citrus fruits of

these widely separated regions was practically about two months apart

made it impossible to show them on the tables at the same time. It was

at once evident that the merits of each particular entry, even to the

single plates, must be made a matter of indisputable record, that accu-

rate comparisons and just decisions could be made. Having been ap-
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pointed one of the committee of awards, of which our ever lamented

T. T. Lyon was a member, it became my duty to unite with him in the

preparation of score cards by which the oranges, lemons, limes, and

other citrus fruits could be judged. As there was no precedent whatever

to guide us in the arrangement of such score cards, they were made up
from our own ideas of what might be the real points of merit or demerit

in the various citrus fruits. What was done and the results of the scor-

ing are matters of record. All concerned, including the exhibitors,

were satisfied with the plan and the awards as made, with but few ex-

ceptions. Thus was the judging of fruits by score card method in-

augurated in American horticulture.

As the exhibitions of fruits have increased, the need of using score

cards has become more and more apparent. The number and extent of

the great expositions and international fruit shows has been one of the

means of calling into play the score card method. Definite standards

had to be adopted. Fruits of all kinds and from many foreign coun-

tries, as well as from the most distant parts of our own continent, have

been brought together, and often in competition for the same prizes, at

these expositions and fruit shows. The American Pomological Society

has recognized the importance of the score card method of judging, and

years ago the matter was taken up and a system adopted by which all

the ordinary fruits might be judged. In the reports of the Society may
be found the reports of the committees with their recommendations and

scale of points in detail, Avhich are well worth closest study by all po-

mologists, and especially those whose duty it may be to act as judges of

fruit exhibits. None of us may agree perfectly with these score cards

in all particulars, but they are the best guide we have, and embody the

best judgment of those who had to do with their making.

There are two general purposes for which fruits are grown. One
is to supply the markets at a profit to the grower and dealer, and at the

same time to please the consumer. The other is to constantly supply

the grower and his household with the best flavored fruits that can be

grown in his locality, in some measure, regardless of their marketable

qualities. Their requirements are different and may often be conflict-

ing, although there are varieties that serve both purposes equally well,

or nearly so. In forming a scale of points that will be a correct basis

upon which to judge the merits of a variety or collection of varieties,

there must be a clear understanding of the purpose for which the fruit

is to be considered. There must be two standards, one for market and

another for family use. The percentages on points of quality and color

must differ, and in some cases differ very widely. It is largely attract-

iveness in one and genuine satisfaction in the other, undesirable and

unsatisfactory as it may seem to the true pomologist. The average



212 AMERICAN POMOLOGICAL SOCIETY

market customer will persist in buying with his eyes more than with his

more intelligent senses.

And there are sections of the country in which there are such differ-

ences in characteristic points that it is claimed by some that the same
standards of perfection should not be established for the same varieties,

as they are grown in each section. This is claimed to be true of the

oranges grown in Florida and California, each having strong points that

differ materially, from climatic causes. California oranges excel in

bright color of the skin and those of Florida in thinness of skin and
proportionate weight. It is also claimed that certain commercial varie-

ties of the apple develop better flavor in the eastern States than on the

Pacific Slope, and vice versa, and have such permanent commercial dif-

ferences that they deserve different standard ratings on the same points.

Within the last few years, the intense interest in the development

of the apple industry, especially in the Northwest, has led to the hold-

ing of great apple shows. This has made the judging of the exhibits a

gigantic task, and it has fallen to my lot to take an active part in this

work. In connection with my associate judges of pomology, we have

prepared score cards that seem to embody the commercial points of

greatest prominence in the apple. This seemed advisable because of

the fact that the purpose of these apple shows was mainly commercial.

As the manner in which the fruit is placed before the public eye had

much to do with its selling value, we included the manner of packing in

the score ratings, and gave it considerable prominence. For the informa-

tion of those who may wish to know the details of the score card that has

been used, and to place the same on record in the proceedings of this

Society, it is here given

:

Score Card.

Class No

ENTRIES.

Quality 20

Color 20

Size 10

Uniformity 10

Condition 20

Pack 20

Total 100
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Pack (Box)

Bulge 4

Height of Ends 4

Alignment 4

Compactness 4

Attractiveness and Style of Pack 4

Total 20

Awards : 1st 2nd 3rd

Date Judge

It will be seen by comparison that this score card does not entirely

agree with that on record, as given by the committee of this Society, in

that it is more simple and at the same time more comprehensive, because

the manner of preparation for market, or as we call it, ''the pack," is

included.

To briefly analyze this score card, point by point, will give a better

understanding than can be had otherwise. The four points that seemed

to us most important are quality, color, condition, and pack, and each

was given twenty per cent of the total score of one hundred.

The quality of market apples might be thought by some to be of

secondary importance, but if they are not good to eat, it would seem

unreasonable to expect the consumer to be pleased. The established

quality ratings of the American Pomological Society were used for each

variety. This placed Grimes, Esopus Spitzenburg, and a few others at

the head of the score, as they deserved, and Ben Davis, Rome Beauty,

and others of low grade, made a poor showing in comparison with them.

"Where the contest was between car loads or other quantities of the

same variety, all the competing exhibits, therefore, had an equal

quality rating.

Color being the leading point in attracting the attention of the pur-

chaser, it was considered worthy of a liberal allowance in the score.

There have been some differences of opinion as to the percentage of red

that should be required on certain varieties, and this we had to decide

and act upon.

After considerable thought, the term "condition" was adopted to

cover freedom from blemishes of any kind, other than the natural de-

formities that are characteristic of the several varieties. It will be

found, on careful consideration, to be both comprehensive and expres-

sive.

The term "pack" is intended to include all that goes to make an

attractive package, externally and internally. As the bushel box is the
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only package used on ,the Pacific Slope for carrying apples to market,

the different points in its make-up were critically noted and classified

into five separate heads under the general term '

' pack,
'

' and each given

four points in the score, making twenty in all. They are bulge, height

of ends, alignment, firmness, and attractiveness or style of pack. By
the term "bulge" is meant the swell that is given a box of apples

properly packed to endure shipment and delay until it reaches the con-

sumer, and then be firm and full. This bulge should be from one inch

to one and a half inches above the top of the box before being put in

the press and the cover nailed on. When nailed, the bulge should be not

less than one half inch and not more than three fourths inch on either

top and bottom. The bulge should rise evenly from either end of the

box with a gentle and regular curve. The apples should come flush with

the top of the box at the ends, so that the lid when pressed down and

nailed will hold each and every apple firmly in place, and no more.

There must be no slackness and no severe bruising from the apples being

too high. This is the point called "height of ends." If the apples have

been selected of even size and shape, they can be easily packed so as to

be in regular lines in all directions. But all packers do not give proper

care to the selection and placing of the apples in regular order, and the

judging must be done on the basis of correct "alignment," no matter

what style of pack is used. And the "compactness" with which the

fruit is placed in the box, from top to bottom, is very essential. This

can only be known by taking out at least some from each layer, and

making the judgment according to the condition found throughout the

box. The style of pack varies with the size and shape of the apples, but

in every case it must be attractive and regular. There must be no dif-

ference in the style from top to bottom. Each layer must be like the

one on top in number of specimens and the manner in which they are

placed in the box. The diagonal styles are considered better, as con-

trasted with the square. The apples fit into the crevices of the pack so

that each one rests between ten or more next to it instead of between

six, as must be the case, if the square style is used. The points of pres-

sure are multiplied and the strain on each lessened by this means, caus-

ing less injury to the fruit by bruising.

In the judging, as done for the last two j'ears, I have scored off two

points against any and every square packed box, no matter how well the

work might have been done, as a matter of principle, not that the square

pack does not look well, but because of the greater damage to the fruit

and the smaller quantity in the box. The diagonal styles place apples

closer to each other, and there is better weight and true measure in the

box. In other words, there is a full, heaped bushel in a box of standard

size, and not one that is scant. Anyone can see this plainly by unpack-
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ing two boxes packed by these two styles. The consumer should get all

that he pays for. There are odd shaped apples, and it is not possible

always to pack them in the preferred diagonal styles, and certain ones

are used that are called "zigzag" and other names, some of them being

very good. There are also a few curious or freakish packs that are

barely worthy of mention. There are also considerable differences of

opinion among good packers as to the relative merits of the "cheek"

pack in comparison with the "face" pack, although the majority prefer

the former. It is claimed that there is less injury by bruising, and the

pack is more attractive where the cheek is placed upwards, than if the

stem or calyx is upward. Others think the latter looks better, but this

is not the prevailing opinion.

The more beautiful and compact the face of the box shows the

apples to be, the more attractive will it be to the prospective buyer ; and

the character of the box has considerable to do with the attractiveness of

the package, and this is to be included in the score on this point. Thus

is the score for packing made up from the foregoing details.

The two remaining points are size and uniformity, and each has

been given but ten points in the score, or half what was allowed to

those already discussed, because of their less importance.

That an apple should be of reasonable and standard size we all

agree. Just what the size should be differs somewhat with the varieties

to be packed. In the box pack, it is quite well established in the North-

west that what is known as three and a half is the largest and four and

a half tiers the smallest that should be considered in any first grade

pack. That is, there should be nothing allowed to rank as a true

standard pack that will not make from three and a half to four and a

half rows across the box the narrow way. The depth of the pack may
be from four to five tiers. The number of apples of these sizes range

from about 88 to 128 to the box. Those larger or smaller than these are

considered of inferior worth in the markets, and they have been deemed
below the mark in the exhibition room. There are certain special or

fancy varieties, such as the Wolf River and Lady, that are in classes by

themselves, and must be rated accordingly. It might seem that an apple

could not be too large to sell at a high price, but this is a mistaken idea,

so far as the demand in the general market is concerned. There has

been much trouble within the past year with the sale of the famous

Esopus Spitzenburg apples of the Hood River Valley of Oregon.

The manager of the local fruit exchange at Hood River told me plainly,

when I was there judging the apple show last November, that he had
great difficulty in disposing of the larger sized apples, even at a lower

price. Owing to local climatic conditions, they ran larger than usual

last year, and a rather new problem was presented. Usually there is
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very little trouble from having too large apples anywhere, the trouble

being of the opposite character.

In the matter of "uniformity," there should be included that of

size, shape, color, and maturity. "While two of these characteristics, size

and color, are treated separately, there is opportunity and need for

scoring the fruit as to its uniformity in all respects. There should be as

little difference as possible externally and internally, and only close in-

spection after unpacking can determine what the facts may be. One

point is especially imi^ortant, that the under layers should be as good as

the topmost. The body should be as handsome as the face : the character

as true as the profession. On this point the score card was positive.

Any change in the pack of the fruit, from top to bottom, was scored off.

At the last Hood River show, where I was alone in the judging, I

put in practice a new rule that had seemed to me necessary to be made.

There had been considerable variation from the uniform color, size, con-

dition, and other points that should be in every part of every exhibit at

the great apple shows, at Spokane, Washington, and Vancouver, British

Columbia. Therefore, it occurred to me that the fitting place to inaugu-

rate the new idea was at Hood River, the ^lecca of fine apple packing,

and I did so. Every fault that appeared in the lower tiers that was not

in the upper one was noted, and the penalty douhled for trying to hide

it. The effort at deception was rewarded with the just condemnation

that it deserved. And that should be an established rule in all competi-

tive fruit shows henceforward. We should insist on honesty in the fruit

package. The conscience should be packed in with the fruit. That will

help to sell the next package if it does not the first one. Canada has

tried to assist the consciences of her fruit growers and packers by the

strong arm of the law, and has made good headway in this direction.

We of the United States should follow, and the effort at standardization

of the fruit packages is just what we need to begin with, and then more

strenuous laws will follow as the need appears.

In judging the car loads and other large exhibits, it was possible

to really examine and score but a small portion of the apples shown.

Boxes were selected at random, but characteristic of the whole from any

part of each exhibit. After the exterior had been critically examined,

the top and interior layers were placed separately on a table that there

might be a full knowledge gained of the whole contents, and of the

package, as well. Ten boxes from one carload of 600 boxes were con-

sidered enough, and one or more from the smaller lots. Even this took

days of time of several members of the jury. We always examined

jointly and scored individually. The score cards were then averaged by

the secretary, and placed on file. The competition was so close that we
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were obliged to score upon a percentage of 1000 instead of 100 as the

score card reads. Even then the results were exceedingly close in many-

cases. By using the utmost care and skill and not insisting on any

great secrecy in the judging, we were able to come to just decisions, and

at the same time almost entirely avoid dissatisfaction on the part of the

exhibitors.

The far West is in the lead in this whole movement, and they are

already gathering the first fruits of the crop of good sense, if we do not

credit that part of the country with more honesty of purpose than the

rest of it. They are getting as much per bushel box for their apples as the

most of the eastern growers are getting per barrel, and they ddserve it.

They have a good name in the market, and we are told that "a good

name is more to be desired than great riches." They are in possession

of both.

In displaying the pomological resources of the West, the making

of district exhibits has been a prominent feature. They are at once

attractive and instructive, Some of them have been marvels of beauty,

and a few were models of pomological perfection. To judge their varied

merits has been no trifling matter. Some of the best pomological talent

of America has been used in this difficult work. There were so many
and such varied phases of the fruit industry to be considered that the

ordinary rules for judging could only be used in part. Other rules and

ratings had to be established.

Therefore, there have been several schedules or score cards arranged

that would enable the judges to cover the entire ground. The best one

was devised in large measure by our fellow member and coworker. Prof.

S. A. Beach of Iowa, last fall for use at the Third National Apple Show
at Spokane, Washington. It will be given here, with some slight amend-

ments, that it may go on record, and perhaps be useful to any who may
have similar judging to do.

SCORE CARD FOR DISTRICT EXHIBITS.

Selection and effective representation of varieties 35

Attractiveness of display 35

(a) General artistic effect 25

(b) Accessory decorative material 5

(c) Selection of packages or receptacles 5

Total 35
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Character of fruit 30

(1) Size and form 5

(2) Color 10

(3) Quality 5

(4) Condition 10

Total 30

Total 100

It will be seen that the judgment used by the exhibitor in selecting

such varieties as are representative of the region from which they come,

and are creditable and characteristic, as well, has a good percentage in

the score. This seems reasonable. And the artistic effect of the exhibit

is another prime factor, as it should be. The pomological ratings, in

part, as in the regular score cards, make up the balance, or about one

third of the whole one hundred points. By the most painstaking and

patient application of this score card, it was possible to decide the points

of merit between the large number of very creditable displays, repre-

senting a wide range of territory. It was no easy task, as I know by the

days of thoughtful consideration devoted to these exhibits. It was a

matter of sincere regret that more and better awards could not be given

to some of them.

CITRUS TRIFOUATA IN RELATION TO CITRUS
CULTURE.

W. T. Swingle, Bureau of Plant Industrj^, Washington, D. C.

Citrus trifoliata, commonly known as the trifoliate orange, is a

hardy citrus fruit native of China and Japan. It wall endure without

injury temperatures as low as zero F., and exceptional strains have been

found hardier still.

For many years no attempt was made to make hybrids between this

and ordinary citrus fruits, probably because it is of comparatively little

value, yielding fruits of small size, very acid and slightly bitter, con-

taining numerous seeds. The peel, moreover, contains a very disagree-

able oil.

However, in 1897, I made a large number of crosses between the

common orange and the Citrus trifoliata and two of the crosses were

successful. From the seeds of these two crossed fruits twelve hybrids

were obtained which, when fruited, turned out to be a new type of

citrus fruit of great interest. These hybrids which were taken in hand

by Dr. H. J. "Webber and myself, have been called by us citranges.
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Unlike the general run of first generation hybrids the fruits of the dif-

ferent citranges vary greatly in size, color, and flavor. The Rusk, for

example, bears a small, bright-red fruit; the Morton produces a large,

handsome fruit very closely resembling the orange in appearance, but

rather too sour to be eaten from the hand. Some like it as a breakfast

fruit, to be eaten like the grapefruit. The Coleman bears a large, pale-

yellow, depressed, globose fruit, differing from all the other citranges in

having a downy coating of very short hair all over the peel.

The variation in these hybrids was so great as to render it extremely

important to get a wide range of citrus hybrids, and accordingly, dur-

ing the last few years, thousands of new citranges and similar citrus

hybrids have been made.

Upon planting the seed of these citranges the seedling plants turn

out for the most part to be exactly like the mother plant. This is be-

cause a false embryo develops from the tissues of the mother plant and

not a true embryo derived from fertilized egg cells. However, two of

the citranges have been fomid to yield true second-generation hybrids,

and these are of the greatest interest, inasmuch as their seedlings show

every imaginable combination from orange to trifoliata. These segent-

ranges, as they have been called, are extremely promising, since it is

only necessary to plant a large number of seeds in order to get a great

number of strikingly different citrous fruits. The seedlings which look

most like the orange parent would, of course, be most likely to be tender,

while those which most closely resemble the trifoliata will probably be

hardy. In this way, it will be possible to separate the young seedlings

and distribute them in the regions to which they are most likely to be

suited.

New Types of Trifoliate Hybrids. Besides the first and second

generation citranges mentioned above, the trifoliate has been used in

other ways. For example, kumquat hybrids have been made of which

the citrange is one of the parents, getting I/2 kumquat and ^ each of

eitrange and trifoliate blood. The same thing has been done Avith the

grapefruit. Theoretically the proportion of grapefruit and other blood

is fixed, but the proportion of orange and trifoliata blood varies greatly,

and this is confirmed by the behavior of the seedlings. In the same way,

hybrids have been made by crossing the citrange with the lemon, lime,

and other citrus fruits. The citrange has in turn been crossed with the

trifoliate in the hope of getting still hardier sorts. Some of these are

likely to prove deciduous, but nothing can as yet be said regarding the

character of the fruit.

However, as even the fruits of the trifoliate would be of use, were
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it not for the large number of seeds they contain, the outlook is rather

promising, since some of the cicitranges, as we call them, are apt to eon-

tain less seed and some of them may prove to be practically seedless.

Complex Hybrids. As has been stated before, the hybrids between

the citranges and other citrus fruits are certain to show considerable

variation. The reason for this is obvious when we consider the be-

havior of second generation citranges, which range all the way from
apparently pure orange to apparently pure trifoliata. It is obvious

that the pollen grains or the egg cells of the citrange plant are even

more diverse than the second generation seedlings—some pollen grains

being of the orange type and others of the trifoliate type, with all the

intermediate stages. Very many variations can be secured, only pro-

vided enough seeds are obtained from the crossed fruits. This latter is

easiest provided for by using the grapefruit as the mother parent, since

many of the varieties of grapefruit are very seedy.

Altogether, some ten thousand hybrid plants are now growing in

the Department of Agriculture greenhouses at Washington, and in co-

operation with the Departmental and state stations in Southern Cali-

fornia, Central Arizona, Central and Southern Texas, Alabama,

Georgia, and Florida. Besides these, several thousands of private

growers are helping the Department in testing out these new sorts. In

this way, it is possible for the office of Crop Physiology and Breeding

Investigations to give its principal attention to the breeding of new
types of citrus fruits with the assurance that it will have the co-opera-

tion of leading fruit growers in testing them out, rendering it possible

to make much more rapid progress than would be possible were this work
done under Federal and State auspices exclusively. Many of the State

Experiment Stations are co-operating in this work, and some of them
have undertaken independent breeding w^ork with citrus fruits.

CITRUS TRIFOLIATA NOT THE ONLY HARDY CITRUS FRUIT.

For a long time the trifoliata orange was the hardiest known type

of citrus fruit, but recent investigations have revealed several others.

In co-operation with the Office of Foreign Seed and Plant Introduction,

the office of Crop Physiology of the Department of Agriculture has been

able to obtain from the deserts of Australia a new and very promising

type of citrus fruit for use in breeding. This is the Atalantia glauca of

the botanist and grows wild in the deserts of Queensland and New South

Wales, frequently being found in localities where the climate is de-

cidedly cold in winter. The explorers who collected the specimens upon
which the species was founded report that the weather in the locality

wiiere the original specimens were collected was frequently so cold that
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it was necessary to break the ice on the streams in the morning before

the horses could drink. In this region the temperature often falls as

low as 10°F. and probably in exceptional cases as low as zero F.

Unlike the trifoliate, this Australian desert lime has a fruit which,

though very small, is edible. The pulp is distinctly acid and is some-

times used for making a substitute for lemonade. The tree is also de-

cidedly interesting because of its ability to resist drought.

Thousands of seedlings of this desert lime are now being grown in

the Department's greenhouse and will be pushed into flower as soon as

possible, so that crosses can be made between it and other citrus fruits.

STRAWBERRY GROWING IN KANSAS.

F. W. Dixon, Holton, Kansas.

There can be no success in growing strawberries unless the in-

dividual behind the plant is determined to succeed. No haphazard

method of any kind will succeed in the strawberry business. Any

good soil will grow good crops of strawberries, x)rovided good care

and attention are given to the crop. For early berries I would select

a south slope with light soil, and, as a general thing, not too rich.

For later berries, most of our heavier soils in Kansas are good, if

drained. Strawberries, like many other plants, will not succeed well

on very wet soil ; however, they can stand more wet weather than any

other fruit crop.

It is best to plow your land in the fall. Disc and harrow it sev-

eral times in the spring and pack very firmly. If you are planting a

large area, you can use a planter which, with four men and a team,

will plant four or five acres per day. We use another machine called

a packer to follow the planter and pack the soil very firmly about the

plants. I have had better success in getting a stand of plants this

way than any other way. For those who want to plant a small area,

a spade or dibble is best. Mark your rows three and one-half feet

apart, and plant from eighteen to tw^enty-four inches apart in row.

Do not plant too deep or too shallow ; the plant will suggest how deep

to plant.

Different seasons require different methods of cultivation, and

while I have grown strawberries for thirty years in this part of the

state, I do not believe I ever followed the same method any two sea-

sons. Weather conditions, soil, etc., have so much to do with the

method to be follow^ed that this must be left to be worked out by the

individual. We generally cultivate very soon after strawberries are

planted. We use a Planet Junior 12-tooth cultivator sometimes, other
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times we use a weeder ; but for most of our cultivating we use a dou-

ble row machine, cultivating two rows at a time. This machine has

eleven and one-fourth inch shovels on each gang. With a good team,

we can easily cultivate fifteen acres per day. Even with the best of

cultivators used, there will be considerable hand work to be done with

a hoe. and we never allow the weeds to gain any foothold that will be

injurious to the plants.

AYith a favorable season, by the first of September your rows will

be set thickly enough for fruiting purposes. Some growers who are

growing extra fine grades of strawberries keep all runners cut off by

hand after this time. This is an impossible job on large areas and I

would advise using a disc on the sides of the row to keep the runners

cut off after the first of September. A little later in the season, when

the plants have ceased to make runners to any extent, use a sharp

hoe, cutting straight across the row, cutting out the larger proportion

of the plants, leaving plants plenty thick enough for all fruiting pur-

poses. This method is knoAvn as the matted row method.

Some use the hedge row plan, keeping plants in a very narrow

row; but by using the matted row method you will have plants in

rows about eighteen or twenty inches wide, and in first class condition

for a crop the coming season. The hill method is still another way.

We have tried this method on small areas, but never with any success.

I would not say, however, that it was not successful. By the matted

row method we have grown as much as four hundred crates of good

strawberries per acre with a fairly favorable season, but almost every-

thing depends on weather conditions. The best prospect I ever had

was ruined in five minutes by a hail storm, and one season when my
strawberries went into winter in bad condition, I grew a crop which

netted $500 per acre. Do not expect to attain success in one season

;

you must stay with the job and learn methods that are best suited to

your environment.

We usually begin mulching the latter part of November, regard-

less of weather ; and if the ground is not frozen we can use a broad-

tired wagon to drive on the field and the damage to plants is slight,

if any. We much perfer prairie hay, as there is no weed seed in it.

Otherwise we use as clean wheat straw as is possible. However, even

in using wheat straw, we find the wheat contained in the straw is our

worst enemy the next spring. It is not necessary to mulch very deeply,

and at the proper time in the spring most of the mulch can be moved

between the rows. There will be some weeds to remove from the rows

by hand before fruiting season begins.

Quite a number of different methods may be used in the treatment
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of strawberry fields the second season. 1 usually mow the vines off

with a mowing machine immediately after the first crop is picked and

use a disc cultivator, disking the ground both ways, using my own
judgment as to how the disc should be set. Much depends on the soil,

etc. Then follow with the harrow, and no more cultivating is neces-

sary that season. This thins out your plants and gives what plants

you leave a new start, and they usually make a good growth by the

time they are ready to mulch. This method would look like heroic

treatment to some persons, but you will find it works well in practice.

It is like many other things in strawberry growing, you will have to

have experience to do the best work.

It is quite an easy matter to grow a crop of strawberries, but

quite another thing to sell thorn profitably. Strawberries to sell w^ell

must be picked carefully in boxes and placed on the market soon

thereafter. There are few towns in the state of Kansas that are well

supplied with strawberries during the strawberry season, and any

individual who will plant from one- to five acres Avill find a ready

market for all his product at home. For home market, strawberries

should be very nearly ripe when picked ; but for shipping, they should

be picked a little greener. It is an easy matter to pick a small area,

but when several acres have to be picked over every day, it is not such

an easy question, as a shortage of help is the main trouble. When
picking for shipping, a field should be picked every day if possible,

but for home market, to pick over the same ground every other day
is often enough. It is well to see that the boxes are well filled before

they leave your hands, as the berries will certainly settle enough in

the boxes before the consumer receives them. The quality of the

berries depends much on the season, as there are some seasons when
all berries are very fair quality, and what would be No. 1 grade one

season would hardly grade No. 1 another. Certainly berries ought to

be put up honestly, and your pickers should be instructed along this

line.

If you have only a small acreage of berries and are a born sales-

man, you may be able to sell your berries direct to the consumer,

thereby receiving all the profits there are in the business. However,
I have found it a good way to select the best groceryman in town and
let him handle the berries exclusively, setting the price at which he

shall sell the berries and paying him a fair commission. If you will

co-operate with him, you will find this a very satisfactory method of

disposing of your fruit. If growing a large area of strawberries, it

will be best to have them of one or two varieties, as then you can

ship in carlots and this is the most satisfactory way of shipping berries.

The express companies handle your l)erries so roughly, it is almost
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impossible to ship berries a short distance and guarantee them to ar-

rive in good condition. How long we will have to suffer from the

shortcomings of the express companies I do not know. The success or

failure of strawberry growing usually depends on the ability of the

grower to market them profitably. Where a number of people are grow-

ing strawberries,- they can organize, thereby obtaining better prices by

shipping in carlots, as they must be shipped daily. It has been my ex-

perience that strawberries are, as a rule, profitable. In thirty years I

had only one season that proved otherwise, and that was last season.

The question of varieties troubles beginners more than any other,

and it has been my experience that each individual must find out the

varieties best suited to his soil and locality. However, there are a

number of varieties that succeed well anywhere and under all circum-

stances. Of these I would mention as a very early market berry the

Excelsior, which is a good variety, prolific, and very firm ; but the

berry is very sour and it is a question whether or not it is best to grow
them for market, for after one has eaten a few Excelsior, they will not

want any more berries, but they are certainly good shippers. The

very best early berry on our own ground for home use, and not too

long distance shipping, is August Luther, a very little later than Ex-

celsior. Another good early berry is the St. Louis. It has been tested

as largely as the two varieties mentioned above, but it has done well.

Another good early berry is the Bederwood. Clyde also succeeds well,

and is an unusually large and productive berry ; but it is too soft for

shipment, and is not of the best color. Klondike seems to be the

leading early berry in the South, but in Kansas it is a failure, so far as

I can learn. The plant growth is good, but it never did produce a

good crop of berries.

Of the mid-season varieties, there is none that will excel Senator

Dunlap. If you want berries, plenty of berries, large berries, and good

flavored berries, plant Uunlap. It has one fault—if planted on good

land it will set plants entirely too thickly for fruiting purposes, and

if the jilants are too thick, it will not produce a profitable crop. The
berry is, however, a little tender for shipping and I would not advise

any one to plant a large area of Dunlap for distant shipping. Haver-

land is another medium variety that does well on some soils, but will

not succeed like the Dunlap. We have another berry that we have

grown for three seasons, named Buster. Like the Dunlap, the berry is

a little soft for shipping, but for productiveness it has the Dunlap
beaten, and produces larger berries, but they are not quite as good
color. For a great many years, Warfield was the standard mid-season

berry, but the Dunlap has taken the lead over Warfield.

Of the late varieties, there is none to take the lead over Aroma



THIRTY-SECOND BIENNIAL SESSION 225.

for general planting. However, Aroma is a little partial to the soil in

which it succeeds best, and it does not succeed on a very rich soil as

well as some others. A¥e have found by our OAvn experience that

Aroma grows better on upland soil than on bottom soil. The Aroma

is a very large berry and firm, and one of the very best for shipping

purposes, and I suppose is planted more largely by large shipping as-

sociations than any other single variety. On our heavy bottom soil,

we have never had any variety that succeeds better than Gandy. The

trouble with Gandy is that there are many seasons when it produces

a great many buttouy berries. While the blossom is perfect, it does

not pollenize perfectly, and it is well to have some other perfect bloom-

ing variety with it. Steven's Late Champion is good for this purpose

and is very similar to Gandy and much more productive, but the berry

is not nearly as good flavor. Evening Star is a new late berry that is

making a great record where it has been tested. Sample is planted

largely in many localities, and is a very large, productive berry. There

are a large number of other good varieties, but the above are the cream

of the list.

Some enthusiasts in strawberry growing have, of late years, pro-

duced some fall-bearing varieties that are attracting considerable at-

tention. AVe have tried a number of these and find them well worth a

trial. They certaiidy give the amateur grower plenty of room to ex-

ercise his skill, and we can have strawlierries now wnth proper atten-

tion during most of the summer ; but T want to emphasize the words,

"proper attention."

If a farmer will plant one hundred each of three of the above varie-

ties, they will produce all the berries he can possibly use. While a good

many farmers will tell you they can buy berries cheaper than they can

grow them, yet I have noticed that the people who grow them have

the most berries on their table. A good berry patch will help keep the

boys and girls on the farm, providing that you do not insist on the

boys pulling all of the weeds out of the patch and the girls picking

all the berries.

STRAWBERRY HYBRIDS.
Albert F. Etter, Briceland P. 0., California.

I have for the last sixteen years lived at Ettersburg, a private

experiment station in the wilderness. Here I have been carrying out

my ideas, as my insight suggested an opening. I make no pretense of

being a scientist, with books and records galore, with laboratory and

instruments, etc., that the average person inagines go to make up the
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scientist. All the paraphernalia used in my Avork is not worth over

two bits as the work is all done in the open ground.

My lines of work now are with strawberries, gooseberries, apples

and pears. Strawberries are my principal line, and with them I have

secured results that in my opinion mean more to the strawberry world

than anything that has been done heretofore.

You will now ask : How did you accomplish such results ?

I have used our native wood strawberry (Fragaria californica),

our local Cape Mendocino Beach strawberry (Fragaria ehiloensis),

the Peruvian Beach or Sand strawberry, also a ehiloensis, and the

Alpine from Europe in both the bush and runner forms. I have also

used this last season in hybridizing work the Fragaria indica and

Duchesne from China, but have no stock of them growing yet. The

best line I now have is only twenty-five per cent related to anything

in cultivation, this twenty-five per cent dating six generations back

to the old Sharpless and Parry twenty-five years ago. Of the immedi-

ate parents, neither possessed any quality in fruit worth considering.

Here is the formula : Sharpless-Parry three generations of seedlings

twenty-five per cent, Peruvian Beach twenty-five per cent, Cape Men-

docino Beach twenty-five per cent, and California twenty-five per cent.

Eight varieties selected from only fifty seedlings represent fruits

of quality among the best. The big "No. 84" plant represents one of

these. They are remarkable for root development and resistance to

drouth. One of them has a beautiful large red berry and magnificent

calyx. Like the Beach strawberry the flesh is solid and coreless, long

lived and firm enough to ship well. This particular formula seems

to me full of possibilities.

Another formula is this : Sharpless-Parry twelve and one-half per

cent, Peruvian Beach twelve and one-half per cent, California twenty-

five per cent, and White Alpine (runner firm), fifty per cent. This

is perhaps the most beautiful strawberry in existence. With the daz-

zling brilliancy of the Alpine, the liquid exterior and reflected sheen

of the ehiloensis, its bright golden seeds and large size make it a thing

of beauty. The variety is very productive and a showy grower. Com-

pared with the standard sorts, the quality is good, l)ut it is not the

€!qual of some of the other hybrids.

Another formula is Sharpless-Parry third generation twelve and

one-half per cent, Peruvian Beach twelve and one-half per cent, Cape

Mendicino Beach twenty-five per cent and Michel's Early fifty per

cent. In this we have a variety that is exceedingly productive of

berries of globular shape, only moderately firm, a blush pink in color,

and growing on hair-like stems.
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Then we have another: Sharpless-Parry third generation, twenty-

five per cent, Peruvian Beach twenty-five per cent, and Cape Mendo-
cino Beach fifty per cent. This variety has fruit remarkable for its

sweetness. This variety is evergreen in foliage, and like similar types

very drouth-resisting.

Again we have a unique berry in Alpine-Cape Mendocino Beach.

The fruit is gh)bular, solid, coreless, and like the Alpine, it plucks

from the plant huskless. The latter feature alone is a valuable one,

but it is not only huskless, the berry is neckless and when the calyx

is removed there is no abrasion of tissue as the berry is perfectly solid,

devoid of a core that could be pulled out. Two and two make four in

mathematics, and experience and common sense teaches us that two
nothings blended are not liable to produce much of anything. But
in plant breeding science is not so hedged about as mathematics.

Here we have the Alpine, a soft berry, of little substance and not much
more flavor. The Cape Mendocino Beach is still softer in texture and
tenaeiouslj^ adhering to the calyx. In the resultant hybrid, we have a

berry of extra high flavor and in a class by itself for firmness. It is of

only medium size and is bright red to the center. It blooms late and
the fruit seldom comes in contact with the ground. It is quite product-

ive. This luckless feature opens up a field that would greatly cheapen

the strawberry in picking and preparing, especially for the cannery.

Now just one thing more. I wish to define variation : Senator Dun-
lap was crossed with Peruvian Beach. The seeds of Peruvian Beach are

not deep set, but they are so in our local beach berry. In the above

hybrid the seeds are so deep set that when one looks at the berry, only

those seeds directly facing him are visible. Then imagine a medium-
sized berry of the most delicate pink with a faint trace of violet in-

fused, semi-transparent, glistening almost liquid-like as it reflects back

the light reddish brown of the deep set seeds. More strange and fragile

still, when the calyx is removed, the covered portion of the berry is seen

to be covered with numerous delicate hairs. This variety is very

productive and well flavored.

With such a field of work opening up and ever widening before me,

can you wonder that I am hopeful for the future ? Even though my re-

sults as described herein may seem to you almost impossible I am sin-

cere and believe I can show anyone who cares to investigate that I have

not overdrawn. I wish I could meet the members of the American Po-

mologieal Society face to face, but finances will not permit me to indulge

in travel now.



228 AMERICAN POMOLOGICAL SOCIETY

HOW THE FAMOUS MONTREAL MUSkMELONS
ARE GROWN.

Robert Brodie, Westinoiint. P. Q.. Canada.

The inuskmelon is usually regarded as a southern crop. Only in

recent years has the great Rocky Ford melon district divided honors

with Maryland and Georgia. New England has been content to accept

second or third place, or to go without home-grown melons altogether.

]Meanwhile, ^Montreal has made a reputation in melon growing, which,

while not so much noised in the newspapers, is something to be fairly

proud of.

While we grow fewer nuiskmelons than are grown in Rocky Ford,

Colorado, we consider that we make up in quality, to some extent, at

least, what we fall short in quantity. Our first melons go to market

about July 15th, and bring $12.00 a dozen wholesale. In other words,

we get more for a single melon than the southern growers usually get for

an entire crate of thirty to forty-five. My neighbor says he has sold

$7000.00 worth of melons from three acres. It will be seen, however,

from the following statement of our methods that we put ourselves to

much greater expense than the southern grower.

Seeds are sown the end of ^larch in a hotbed, in four-inch pots,

strawberry boxes, or inverted sod, buried in the earth in rows close to-

gether. Five melon seeds are planted to each pot, or box. and the seeds

are buried half an inch deep. "When the plants come thro"ugh the

ground, air is given by raising the sash when the sun shines during the

day, and closing and covering it at night to retain the heat and keep out

the cold. By the end of April the plants should be large enough to set

*out in permanent hot beds.

Any light soil that will give a good crop of corn or potatoes should

grow melons. Trenches should be dug the previous autumn eigliteen

inches deep and thirty inches wide and as long as required for the num-
ber of hotbed frames. The action of the frost during the winter pulver-

izes the soil and puts it in good condition to receive the plants. These

trenches are filled with hot manure trampled down firmly to within four

inches of the surface, and covered with about eight or nine inches of

soil. In growing melons on a large scale, we cover the manure with tlie

plow. i)ntting in little posts to mark the ccjitre of the trench, making a

ridge al)out eight feet wide (a foot broader than the hotbed frame),

raking this smoothly, leaving a slight rise on the middle of the ridge,

and tlien putting on the hotbed frame and sash. In a day's time. 1h(>

soil should be wai'iii enough to receive the ])lants from the nursery hot-
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bed. TlieN' are watered freely so that they may come easily from the

pot. (I prefer the berry boxes, as they cost less and can easily be broken

a\va,y from the roots). One pot containing four stout plants is put to

each sash. They are watered after planting and shaded with boards or

matting for a few days, till the plants take root. Shallow cultivation is

practiced, for the roots extend near the surface as far as the vines above

the ground.

About the beginning of July, when the vines have filled up the

frames, and little melons appear the size of cocoanuts, the glass and

frames should be removed, doing this gradually to harden up the plants.

As soon as a good crop of fruit is formed, the end of the vines should

be nipped off and all the growth sent into the melons. Some varieties,

like the Haekensack. produce far too much vine and too few melons un-

der this system of growing. One of the strong points in favor of the

^Montreal nniskmelon is its productiveness, as welF as good quality.

The melons should be turned every few days, care being taken not

to injure the vines. Some growers, as soon as the melons are well netted,

do purposely give the stem a twist to hasten ripening, spoiling the qual-

ity for the sake of having them earlier. "When they are nearly full

grown, pieces of wood or shingle should be put under each one to pre-

vent rot and to keep the worms from them.

Sometimes good melons are grow7i up by a somew^hat simpler

method. Holes are dug about one foot deep and eighteen inches in di-

ameter, and these are filled with warm manure, which is well trampled

down. Each hill is then covered with eight inches of soil and is set with

plants from the nursery hotbed. These hills are shaded for a few days

with a bough or something of the sort. Such melons ripen in Septem-

ber, but there is not the demand for them in the market that there is

during the sultrv davs of July. .

IMPROVING VARIETIES.
E. W. KiRKPATRiCK, ^IcKinney, Texas.

Facilities for improving varieties of trees and plants grow rapidly

each recurring year. Every advance in discovery aids in gaining higher

levels in the scale of improvement. Oriental importations have added

immense value to native varieties by cross fertilization. Contributions

to our list of commercial plants during the last half century have been

increasing at a rapid rate.

Both natural and artificial methods of improving, or cross fertil-

izing, plants are extensively employed. Artificial methods may be de-

fined and limited to those processes of crossing by hand pollenization,
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that is substitnting:, by hand, the polleu from the flowers of one plant

for the pollen of another plant. This artificial method is tedious and
limited in results, and it has been the source of very few standard com-

mercial varieties, as compared with the more natural methods.

The natural methods of crossing and hybridizing trees and plants

may be defined and limited to methods which depend upon natural

agencies in carrying the pollen from one plant to another—such agencies

as air currents, insects, and gravitation, as distinguished from carrying

pollen by hand.

Given an ideal of the desired standard product, we choose strains

or varieties which possess qualities giving nearest approach to the ideal

product desired, and select one of these varieties as the pistillate or

mother variety, and the other varieties as staminates. The mother plant

may be surrounded by one or more varieties, and when the staminate

flowers appear on the mother tree or plant, stamens can be removed and

thus compel the mother to depend upon adjacent plants for fructifica-

tion. The progeny or seeds from this cross will be impressed in varying

degrees, with the characteristics of both the mother and surrounding

varieties. Thei^e seeds when carefully planted and brought to fruitage

often show one or more plants worthy of standard propagation, which

can be again selected and crossed again and again, always looking for

higher and more desirable forms. This plan presents a cheap, easy,

rapid, and most fascinating method of improving many of the most

valuable forms of standard commercial trees or plants.

In the emasculation of the flowers on the mother plant, it is neces-

sary to do the work before the pollen is mature. On peach, apple, and

other orchard fruits, the stamens which surround the central pistil of

each flower should be clipped off before or soon after the corolla of the

bloom is open. The resulting seeds should be carefully gathered,

packed, labelled, stored and planted in season at sufficient distance to

bring them to successful fruitage.

A record may be made of name of parent trees, time of crossing, of

fruiting, time of planting of each generation, name and place of author,

and such other data as may be desirable.

This method of crossing is very simple when applied to nut trees,

such as pecan and walnut, since their staminate flowers consist of cat-

kins which can be easily removed before they mature pollen, thus mak-

ing sure of a cross in every nut produced.

Objections to this method are sometimes urged on the score of un-

scientific, uncertain origin, etc. Whatever weight may be urged on the

claim of its being unscientific may be offset by results, since natural

methods have given us about all the standard varieties. Keferring to the

claim of uncertain origin, we beg to remind the scientists there is little
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or no certainty about the origin or source of any plant no matter how
careful we are with pollen and with plant. We may secure a cross with

utmost care, yet a duplicate result may never be obtained. This diffi-

culty rests in the fact that no two trees are alike in their potency of

reproduction, and no two seeds of a tree are alike in their potency or

power of reproduction ; and it logically follows that no two flowers from

any given tree are equal or alike in their potency, and, similarly, no

two grains of pollen are exact and alike in their power to reproduce.

Therefore, we conclude that the certainty of the so-called scientists is

more myth than science. It is evidently one of the numerous besetting

traditions that cluster about many of our ancient theories.

Another element of uncertainty is claimed in the source of the

fructifying pollen. Since pollen may be carried long distances by

natural agencies, it does not secure the same degree of certainty as that

obtained by covering the flowers, as in case of hand pollenizing. This

objection presupposes the existence of undesirable varieties dangerously

near the mother tree, but this presumption is another scientific uncer-

tainty, which, in fact, becomes almost negligible.

This natural method of improving varieties is fruitful of most im-

portant results. It is cheap, sure, and easy in application, in reach of

every grower of trees or plants. Its interest, its pleasures and profits

are unlimited in possible development. Every person on earth should

be encouraged to pursue this laudable privilege of helping to improve

the work of nature.

FEEDING THE ORCHARD FOR COLOR.
Prof. W. H. Chandler, Dept. of Horticulture, University of Missouri,

Columbia, Missouri.

There is an opinion among many growers, as well as some Experi-

ment Station men, that potassium applied to the peach orchard as a

fertilizer will improve the color of the fruit. Some practical growers

have gone on record claiming to have secured better colored peaches by
fertilizing with potassium. However; so far as the writer is able to find,

no Experiment Stations have shown any benefits to color of the fruit

from fertilizing with potassium. Certain Stations, especially New Jer-

sey and Connecticut, have apparently secured other benefits from the

use of potassium, but mention no improvement on color. If the effect

on color had been marked enough to be of practical importance, it is

very likely they would report some observation of 'it. At Geneva. New
York, and at the Pennsylvania Station, no consistent benefit on color

from the use of potassium in the apple orchard was observed. The
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Missouri Station in the year of 1909 fertilized a five-year-old peach

orchard on i\Iarch 10th as follows:

Plot No. 1 received 63 pounds of KCl
Plot No. 2 received 75 pounds of P.Oj

Plot No. 3 received 63 pounds of KCl
75 pounds of PoOg

Plot No. 4 received 63 pounds of KCl
75 pounds of P^Og

63 pounds of NaNO,

Each plot contained thirty-six trees. There was in each case about

200 pounds of muriate of potash per acre. One check was located just

south of plots 3 and 4, and another just north. For some reason the

trees in the plot just north of plots 1 and 2 bore a heavier crop than was
borne by any of the other ])lots. In picking the fruit the summer fol-

lowing, several times through the season the peaches were spread out

and rated as to which plot showed the highest colored fruit. The fol-

lowing table gives the rating of the plots and the date on which the

rating was done

:
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Plots 1 and 3 had potash without nitrate. It will be seen that

there is no appreciable eit'eet of the potassium on the color in this case.

In an experiment at Doniphan. jMissouri, the writer was not able to

get to the orchard during the picking season, since it came on earlier

than was expected ; but the grower, Mr. J. R. Stevens, said that no

benefits on the color of the fruit from the application of potassium

could be observed by simply looking at the trees at picking time,

although potassium did atfect the trees in other ways, making them hold

their leaves so much better that it could be observed readily from a dis-

tance in the fall.

On a plot of Salway peaches at Dixon, Missouri, on which 250

pounds of muriate of potash per acre had been applied for t*hree years,

Mr. Gibson, the man at Dixon with whom the plot was located, reports

no appreciable effect on the color in 1910, the first season that even a

partial crop was left by winter freezes and spring frosts.

It nuiy l)e said of these soils that, generally speaking, they are

fairly rich in potassium. However, since a report of the Geneva, New
York, Station Bulletin 265 indicates that very large amounts of potas-

sium are taken away from the soil by peach crops, it was thought

probable that even in a soil fairly rich in potassium the effect on the

color might still be observed. However, under Missouri conditions the

experiments thus far carried out indicate that no valuable benefits can

be observed from an application of potassium alone. If a soil were very

low in available potassium, of course the results might be different. We
have had no occasion to test such a soil. These observations w^ere made

the same season that the fertilizer was applied, but it may be said that

with peaches the results of fertilizer show very quickly, and probably

we should expect as marked results the first season as at any time. This

is certainly true when nitrogen is applied.

While potassium and phosphorus apparently have no appreciable

effect on the color when applied to Ozark soils, it is well known that an

application of even a fairly small amount of nitrate greatly affects the

color of peaches, but detrimentally, and large quantities may so injure

the color that the peaches will be of little value. Yet under conditions

in much of the Ozark section, it apparently is necessary to apply lutrate

in some form to the soil. Then the question of applying this for the

benefit of the trees without seriously injuring the color of the fruit be-

comes an iiiqiortant one. It is well known that pruning the trees with

wide open heads, so as to admit an abundance of sunlight, is the most

important means of securing highly colored fruit; and even on wet

years where the trees are pruned good and open, an ai)i)lication of as

much as 125 pounds of sodium nitrate to the acre has not greatly in-
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jured the color of the peaches, even when this nitrate was applied in

March. However, a heavier application of nitrate on the same soil made
in June did not appreciably injure the color of the fruit. That is, the

trees exactly similarly located that were fertilized in March showed

considerably poorer colored fruit than trees fertilized in June, when the

June application was the heaviest. It certainly seems probable that

under Missouri conditions, at least, a late application of nitrate is much
to be preferred so far as color is concerned ; and it may be said too that

this late application seems to give the beneficial results to fully as great

an extent as the March application, and apparently greater. It is very

desirable under Missouri conditions that peaches hold their leaves and

remain somewhat active until late in the fall. They are thus generally

injured less by cold periods following warm periods that have started

the buds in winter. At the time of leaf fall, the plot that was fertilized

with nitrate in June showed a larger number of leaves j^et hanging on

the trees than any of the other plots. While potassium applied alone

has had no beneficial effects on the color of the peaches, yet it remains

possible that potassium or phosphate applied in combination with nitro-

gen may reduce the injurious color effect of the nitrogen. We have not

been able to get careful notes in this regard because of the brown rot in

our plots the past season. We can only say that the benefit was not so

great as to be noticeable a few days before the fruit is ready to pick,

though the better color of open pruned trees could have been easily ob-

served at that time.

In brief, then, the important questions in feeding the peach orchard

for color under Missouri conditions are apparently not to apply potas-

sium or phosphate with the hope of improving the color, but to apply

the nitrate that is necessary for the health of the trees in such a way that

it will do the least possible injury to the color of the fruit ; and it seems

better that this nitrate be applied not earlier than June, and not in

larger quantities than 125 to 150 pounds to the acre. The fruit is af-

fected in color very much more by the amount of sunlight obtainable

than by the fertilizer applied, except in the case of nitrogen, which gives

a poorer color. Trees for the best color, and especially trees that are so

located that nitrate must be applied, should be pruned to a very open

head, so that no limbs or branches are in the shade of other limbs or

branches. It has also, been found by most Stations that have done ex-

periments with thinning peaches, that thinning greatly improves the

color and general appearance of the peaches. Spraying with arsenate

of lead and lime-sulphur gives Elberta peaches, at least, a very highly

desirable color.
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THE ADAPTATION OF THE PEAR TO THE
MISSISSIPPI VALLEY STATES.
Charles G. Patten, Charles City, Iowa.

So greatly unlike are the climatic conditions of the Mississippi

Valley States that, at first thought, it might seem that there is little

that is common to the different sections of this region, even if it shall

embrace only Illinois, Missouri, Kansas, and the Southern half of Ne-

braska, South Dakota, Minnesota, and Wisconsin. However, with the

exception of the merest fraction of this immense territory that touches

upon Lake IMichigan, it has an intro-continental climate, rising from its

lower altitudes on its southern and eastern limit from 450 to 600 feet

above the sea, and reaching by almost imperceptible degrees to an alti-

tude on the north of about 1500 to 1700 feet, and on the west to a little

more than 2000 feet.

The territory embraced by these states and parts of states surpasses

in square miles the combined territory of New York, New Jersey, Penn-

sylvania, Delaware, Maryland, Virginia, West Virginia, Florida, South

Carolina, Georgia, Ohio, and Michigan—a territory unequaled in rich-

ness and fertility by any other of like size in our great country, and gen-

erally of most equable rainfall. A region which combines such wonder-

ful wealth of soil, sunshine, and rain must become the home of teeming

millions of people.

Chas. Downing catalogues many hundred varieties of the pear,

mainly of foreign origin; but they originated in mild and humid cli-

mates, very unlike the climate that we are considering. Many of them

w^ere adapted to regions bordering our Atlantic Coast and the Great

Lakes, where the climate, both in winter and summer, is tempered by

their moisture laden winds, whereas the region which we are considering

is swept by the dry and very cold winter winds from the Northwest, and

the hot, scorching winds of the Southwestern plains. The constitution

of the pear has been formed under such radically different climatic con-

ditions that it cannot endure the change,—hence, the 'blight' that has

almost driven pear culture from the length and breadth of this territory.

Added to this unfortunate showing we are confronted with the fact that

not a single variety of the older and better sorts can long endure the

Avinter climate north of latitude forty-two.

In the early efforts of pear growing in northern Iowa, the Flemish

Beauty endured the longest, growing in some places to six or seven

inches in diameter, well north of the forty-third parallel in Iowa, and
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bearing fine fruit. Perhaps Seckel, Anjou, Winter Nelis, Howell, and

Sheldon stand next in hardiness and first in freedom from blight, though

Mr. B. A. ^Mathews of Southern Iowa advises me that Durand, Koonee,

German Sugar. Tyson, and Vermont Beauty are worthy of trial in

North Iowa for these qualities. There may be a few others that have

the qualities of hardiness, goodness, and reasonable freedom from

blight, but mention of these will serve to elucidate the real purpose for

which this paper is written : To demonstrate the fact that if pear cul-

ture throughout the length and breadth of this Valley is ever made such

a success as will adapt it to the needs and ability of the general planter,

ITS VARIETIES MUST BE ORIGINATED HERE.

The Birkett pear, originating in Illinois, has resisted the blight for

a period of forty-five years in South Iowa. The Fluke, found growing

in Davenport. Iowa, when planted on the rich alluvial soils of Central

and Northern Iowa, has proven to be not only more hardy than any of

the old varieties, but almost free frcmi blight and of a good dessert

quality. The Longworth, also originating at Dubuque, Iowa, has grown

here at Charles City and farther north at Osage on the forty-third

parallel to be ten inches in circumference and to be nearly the same size

up to the forty-fourth parallel in South Central iNIinnesota. In each

case, it is growing on rich prairie soil, where it is practically, though not

wholly, free from blight of the smaller limbs. In this connection, it is

proper to state that its fruit is not of such quality as to recommend it

where the choice varieties can be grown, but its great hardiness makes it

valuable in the breeding problem for the North.

From Prof. J. C. Whitten of the University of ^lissouri, I learn

that the Kieffer is more largely planted in his state than all other varie-

ties combined and this, so far as I have been able to learn, is true of all

parts of this Valley south of Iowa, the Garber being used as a pollenizer

of that variety.

The Kielfer. though ])lighting somewhat, has great recuperative

force, probably drawn from its hybrid character with the Chinese sand

pear, and therefore, soonest recovers from both summer and winter in-

jury, but lacking here considerable of the hardiness of the Longworth

and Fluke, and not as hardy in Northern Iowa as the Flemish Beauty.

Well, I hear some one exclaim, that it is a poor showing for either

profitable or high class pear culture in the ]\Iississippi Valley. True,

but permit me to state that there is one man in Southern Iowa who grew,

two years ago, nearly fifteen hundred bushels of pears, and almost

wholly of the better varieties as mentioned in this article, and there are

thousands of acres in Southern Iowa and elsewhere in this Valley where,

even under present conditions, with intc^lligent selection, culture, and
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care, pear growing may be made not only profitable, but highly satis-

factory in the quality of its fruit.

But that does not touch the root of the matter, as applied to this

Valley. As before suggested, the pear, through repeated genera-

tions of seedlings in a mild and equable climate, has developed heredi-

tary characters which almost wholly unadapt it in our more rigorous

interior climate. So that with us the problem becomes one of adapta-

tion, through the process of selection from the seedlings of our most

nearly adapted varieties, in all parts of this territory, bringing to bear

also our highest skill in in-breeding, and creating the most promising

combinations by cross-pollination.

Fortunately we have advanced so far in our knowledge of varieties

and in methods of procedure in this work that they path which leads to

success, though long, is not obscure. Nature has been so lavish in the

infinity of her variations in plant life, that there is not the shadow of an

excuse for doubt.

No one can tell what of blight resistance and hardiness, or both, lies

hidden in a thousand seeds of the Seckel, the Howell, the Fluke, or other

good pears herein enumerated. No one can tell what might be produced

by the cross-breeding of these and the Anjou, the Sheldon, the Durand,

the "Winter Nelis, and other nearly non-blighters upon Birkett. the

Fluke, and Longworth. But we know enough of the latent power of

heredit,y so that we can forecast results with a reasonable degree of cer-

tainty.

The infiuence of some high quality pear which played a part in the.

origination of the Kieffer, if its in-bred seeds were planted in great

abundance, would give most hopeful assurance of grand results in the

development of pears suited to the southern part of the ^Mississippi

Valley.

In considering this subject, we shall do well to bear in mind the

fact that luxuriance of growth tends to blight. We have, therefore, a

double reason for breeding from such slow growing sorts as Seckel,

Fluke, Dix, Rutter and Winter Nelis, as the character of slow, firm

growth will be stamped on some of their many seedlings; and through

later iiivestigations with the microscope, we may be able to predict of a

seedling when three or four years old whether the size and firmness of

the cells will hinder or perhaps prevent the work of the bacteria.

The states must get behind this work. The life and circumstances

of the individual are too short and uncertain to compass the production

of varieties which shall satisfy our cultivated tastes and the demands of

our climate. Planters and nurserymen will gladly co-operate, but the

State Experiment Stations, backed by the States, nuist lead in the work.



238 AMERICAN POMOLOGICAL SOCIETY

not alone of developing a commercial industry, but also of giving to

tlieir citizens, at the earliest possible date, one of the most delicious fruits

ever known to a highly civilized people.

COMMERCIAL PEACH GROWING IN NORTH
CAROLINA.

J. Van Lindley, Pomona, North Carolina.

Commercial peach growing in North Carolina is still practically in

its infancy, but since we have learned how to spray and care for an

orchard in a proper manner, commercial orchards are gradually increas-

ing in the main peach section, I mean the high, sandy, pine lands of

Moore County, North Carolina, near the noted winter resorts of Pine-

hurst and Southern Pines. There are now about 1,000 acres in that sec-

tion in peach, about half of these trees in bearing, and the other half one

and two year old trees. Many others are contemplating clearing the

land and planting large commercial orchards in the near future, as those

who have bearing orchards are making them pay well.

Proper spraying is the one big thing, if you want marketable fruit.

In a paper I read before this Society at St. Catharines, Ontario, Canada,

September, 1909, I gave the formula of blue stone in summer spraying,

I have cut that out now, after reading the experiences of many of the

entomologists of the United States. The past year I have adopted the

lime-sulphur solution, doing away entirely with the Bordeaux mixture,,

and intend to use the coming summer for rot and curculio one and a

half gallons of lime-sulphur solution to fifty gallons of water and two

pounds of arsenate of lead.

The principal varieties in the orchards now in bearing which con-

tinue to ripen from May 20th to August 1st are Mayflower, Yellow

Swan, Carman, Hiley, Belle of Georgia, and Elberta. Some other new
varieties are being planted. Among them is a peach I found in, and

near the center, of a block of Elbertas, three trees standing together in

one row, ripening with the Hiley, and about the size of the Elberta. The

leaf and growth of the tree is exactly like that of the Elberta, but it

must have come from a seedling in the nursery—a shoot cut from a seed-

ling, as it looked exactly like the Elberta. So I happened to get them

in the lot planted in my orchard—a pure accident. It is yellow fleshed,

nearly red all over, the seed small for so large a peach, and in quality it

is one of the best. The flesh is solid, and it is a clear free-stone, so that

in breaking it open, you do not get your fingers wet with juice as you

do in the early varieties. As Colonel Brackett said, "Only cream is

needed—it is sweet enough without sugar.
'

'
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Specimens of this peach were sent to Colonel Brackett, Washington,

D. C, also to Professor Hutt of Raleigh, North Carolina. I consider it

in quality the best of the entire collection of peaches.

]\Ir. Howard, our company's secretary and treasurer, named this

peach
'

' Lindley, " so I accepted the name, believing there is some honor

in having my name attached to the best in quality of any known peach.

I expect to have more of it, as I intend to plant 5,000 trees of same

as soon as I can grow them. This is the number we usually plant of any

variety, so as to have car load shipments each day while a variety is

ripening.

I only found the Lindley peach in July, 1910.

I gave a full account of how to run a commercial peach orchard at

our last meeting, and same is published in the proceedings of the St.

Catharines meeting. This is why I give so short a paper at this time.
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PROGRESS OF HORTICULTURE IN THE PACIFIC
NORTHWEST.

W. S. Thornber, Professor of Horticulture, Wash. State Col.,

Pullman, Wfishingtou.

The history of the horticulture of the Pacific Northwest when writ-

ten will read like the true accounts of the growths of many other in-

dustries of the Northwest. It will be full of exciting accounts of the

horticultural doings of the men and women of the West. It will tell

how many a batch of seeds, scions, grafts, or trees were carted across the

plains in the early fifties or sent around The Horn, some to meet with

accident, to be lost in the river fords—others to perish for want of

proper congeni.d soil, and the remaining few to become the guiding

signs of the later prospective growers.

Many of our pioneers, are yet alive who can point with pride to an

old plantation of fruit trees that they planted upon first coming to the

West. These early pioneers deserve nuich credit for their persistency,

as through their efforts have come an industry that will always be closely

allied with the progress of the Northwest. In a comparatively few

years, it will be the leading agricultural industry of the Northwest, and

in addition to affording pleasant, profitable employment for thousands

of people, it will be the means of developing a type of rural life and of

establishing rural homes that are equal to, if not unsur])assable by any

rural community in the world.

The unlimited amount of natural water power makes a network of

electric lines a thing of the very early future for many of the valleys.

The cosmopolitan group of people in almost any fruit community (com-

ing as they do from all parts of the world, and generally from the best

classes of people, because the laggards usually remain behind) bring

with them a determination and enthusiasm to win ; and so while it is not

an unc(mimon sight to find railroad engineers, doctors, lawyers, superin-

tendents of city schools, ministers and, in fact, people from every known
profession working shoulder to shoulder in the development of a valley,

it is uncommon to find a very large percentage of eastern farmers or

fruit growers growing fruit here in the West.

On the surface this may appear unfortunate, but in reality it is

one of the most fortunate conditions, not but that they would make

good western fruit growers, but they would have entirely too much to

forget <iii(l Icaiii over,—and would become discouraged in trying to do

as thev had alwjivs lieen used to doiiiii' in the Etist.
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As a general rule, our most successful growers come from those

professions which reciuire exactness, punctuality, and a good business

head to make a success. Successful fruit growing in the West, probably-

more so than anywhere else, demands that certain operations be per-

formed at a definite time in a specific manner. A few hours' delay in

case of "orchard heating" may mean the loss of an entire crop; a few

days' delay in spraying means the ruination of a large part of the fruit,

while untimely or improper irrigation very frec^uently shortens the life

of a cargo of fruit.

It is needless to say that the average western grower is a live man,

a good citizen, and a man who knows when and how to do things. This

has been illustrated over and over again in the many urgent problems

that he has had to overcome in his work. The comparatively small per-

centage of failures among our fruit growers is one of the striking factors

of the industries. Practically all who have engaged in the work have
met with a reasonable degree of success, and quite a few with that suc-

cess that is frequently heard of in the advertised literature of the aver-

age land or water booster. The average fruit grower, from the nature of

his work and his general returns, is the most independent man in the

West. Many of them spend one, two, or three months of the winter sea-

son in traveling in the South or East.

As home builders, they are first class—many of them living in homes,

modern in every respect, built from the returns of the land.

It seems incredible to the average easterner who visits the sagebrush:

valley or timbered tract in advance of the water to realize that in a^

comparatively short time it is possible to convert it into bearing orchards

and homes that will be the pride of a state.

GENERAL SCOPE OP FRUIT LANDS OF THE NORTHWEST.

It is rather difficult without first making a study of the extent of

the vast territory west of the Rocky Mountains to gain even a fair con-

ception of the amount of land that may be used for fruit purposes in the-

Northwest. As one passes thru the country on the train, he feels that

only the valleys can be utilized, but a careful investigation shows mil-

lions of acres back from the larger, valleys that will some day soon come-

under the ditch and be utilized for intensive agricultural purposes.

Private corporations and reclamation funds "have given the industry^

an impetus that nothing short of absolute panic can retard or cheek..

Thousands of acres each year are planted to orchards. True—heavy

losses are experienced, but they are quickly replaced, and other lands

are prepared for trees, only to again be added to in the coming year.

The principal determinants of successful fruit growing in the
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Northwest, especially to be avoided are excess of alkali, poor air and

water drainage, unfavorable subsoil, poor transportation, and insuffi-

cient moisture either artificial or natural. Any one of these is sufficient

cause to brand a section unadapted, as there is so much first class land

that the average man cannot afford to take the risk.

The fruitlands are separated into two great classes—i.e., irrigated

and non-irrigated; occasionally a third division is made known as sub-

irrigated. The average annual rainfall over the irrigated lands is less

than six inches, while that over other lands ranges from eighteen inches

where "subbing" is common to over one hundred inches on the coast.

The fruit soils of the Northwest are extremely variable, but may
be roughly grouped into three general classes

—"Basalt," which is de-

composed rock, usually deep and rich ; volcanic ash", a fine yellow to

brown, light or even sandy loam ; and the shot or red clays commonly

found in the West. Local variations enter into all of these types, and as

a whole, give a very composite soil.

While volcanic ash soil is the favorite booster type, yet fruits of

practically all kinds, if carefully selected as to variety, do well on all

kinds of soil, provided the other factors are favorable. The chief diffi-

culty that the consulting horticulturist meets is that the local conditions

of each valley or section are apt to be so strongly local that each more or

less isolated area becomes a problem in itself and must be treated as

such.

GENERAL VARIETIES FOR ORCHARD PLANTING.

The general factors of the industry limit the varieties of commercial

apples to a comparatively small number. The one common difficulty that

the growers have had to contend with is that nearly every variety in the

list will grow and do well, and so commercial rather than natural selec-

tion has had to be practiced. As a result of this, the following varieties

of winter apples are commercially grown in particular sections : Olym-

pia. Northern Spy, Glowing Coal, Wagener, Ortley, Yellow Newtown,

and Grimes Golden west of the Cascades ; Winesap, Spitzenburg, Yellow

Newtown, Rome Beauty, Jonathan. Delicious,. Arkansas Black, Grimes

Golden, White Winter Pearmain, and Gano in the warm irrigated val-

leys; Rome Beauty, Jonathan, Wagener, York Imperial, and Gano on

the uplands where no irrigation is practiced, and Mcintosh Red, Wag-
ener, and Jonathan in the high mountainous regions.

One familiar with commercial apples will see at a glance that while

the list is not long, it includes nearly all the best commercial sorts, and

that the varieties are so uniformly divided among the horticultural re-

gions and the regions about equally divided as to area, that local com-

petition is not common.
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Apple culture is by far the leading fruit industry of the West at

the present time with peaches as second. This is due in a measure to the

adaptableness of the peach to use as a filler. The peach acreage will

decrease rather than increase, or at least increase very slowly from now
on, as peaches are already being removed to make room for the apples.

The general trend of apple culture has very largely been toward the

production of fruit especially adapted to shipment to foreign markets.

Inasmuch as most foreign countries can produce as good a yellow apple

as the West, the dark red, rather high quality sorts have been exten-

sively planted at the expense of the lighter colored or striped sorts.

Buyers claim that the following illustrates the order of acreage planted

in the Northwest : Winesap, Jonathan, Rome Beauty, Yellow Newtown,

Spitzenburg, Arkansas Black.

The general effect of the West upon certain varieties is very marked

as to shape and flavor. Many prominently round apples of the East

become strikingly long in certain valleys, while it is not uncommon for

the round or conical apple of the East to become oblate under certain

conditions here.

Very mild subacid to sweet apples of the East tend to become flat

or insipid here, while the brisk subacid to acid of the East may become

pleasantly tart here in the West. As examples of this, I mention the old

Rambo and Grimes Golden as very mild flavored fruits, and the North-

ern Spy as an especially brisk flavored fruit.

While many varieties of pears are grown extensively, the Bartlett,

Anjou, Winter Nelis. Clairgeau. Bosc. and Cornice are the leading

sorts. A few Vicar of Wakefield and Kieffer are now coming into bear-

ing, but are not looked upon with any great degree of pleasure, as they

are very unsalable even at the best.

The pear industry is as yet in its infancy in the Northwest. Many
growers are timid about taking up the culture of this fruit on account

of the blight; gradually, however, large commercial orchards are being

planted, and the blight problem is handled the same as a contagious

disease among animal life. In this manner, very bad cases may be

handled and outbreaks quickly stamped out before serious damage is

done. If the growers can be convinced that the blight problem can be

controlled even by careful supervision, the acreage will be rapidly in-

creased.

About equal quantities of American and European varieties of

grapes are being planted, and while there seems to be more money in

Europeans, there is always a good demand for the American sorts. Sur-

prising as it ma}^ seem, it is not an uncommon occurrence to find New
York or Michigan grapes in our markets, in large quantities.
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Small fruits and vegetables are being planted much more exten-

sively each year as the people realize the importance of the small fruit

and trucking industries. Several sections now handle the small fruits

thru associations in carload quantities, while many are now using the

pony refrigerator which makes it possible to send our softest sorts to

the ]\Iiddle West without serious loss.

Several particularly early sections are now growing rhubarb and

asparagus by the carload for distant as well as local market purposes.

Thus far, these crops prove to be easily handled and very profitable to

the grower.

NEW VARIETIES OF THE NORTHWEST.

Thus far the Northwest has not been particularly productive of

new sorts ; however, a few very valuable sorts have originated on the

coast. While many so-called new or seedling apples have been sub-

mitted, few, if any, as yet have had any advantages over those so popu-

lar and well known in commerce at the present time, unless it be the

Glowing Coal, a new, rather large, striped and splashed apple of ex-

ceptionally good quality, well adapted for growing close to salt water.

Several new sweet cherries, the principal ones of which are Bing,

Lambert, and Hoskins, have originated here in the West. Their quali-

ties and habits are so much superior to anything that we could secure

that they have practically supplanted everything else, until now over

ninety percent of the commercial sweet cherry orchards are Bing, Lam-

bert, or Hoskins. These are all dark skinned, firm, meally fleshed, rich

flavored, good bearers, and excellent shipping sorts.

Two native peaches, Simmons Cling and Columbian are becoming

more or less common, but do not in any marked degree appear to be

supplanting the old standards.

The new apricot "Wenatchee" is making rapid progress with the

apricot growers. While it resembles the Moorpark in some ways, it is

in all ways superior, and is by far our most valuable sort for general

planting as well as home use.

Only three small fruits of any particular value have originated here

in the Northwest thus far. These are the Oregon Champion goose-

berry, and the Clark's Seedling and Goodell strawberries. These all

have merits worth special consideration, and are royally adapted to our

purposes, while many coming to us from the East or abroad are not at

all adapted to our conditions.

ORCHARD PRACTICES.

Almost a complete revolution has taken place in the orchard prac-

tices of the West during the last twenty years. The age of trees best

adapted for orchard planting has gradually been reduced, until now
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rarely or ever do we find trees more than one year old being used.

This is due in part to the difBculty that some have experienced in secur-

ing good stands, in part to early fruiting habits and to the planter's

inability to get older trees headed, as he must have them for satisfactory

returns.

Nearly every known type of pruning and training trees and vines

has been tried out to see if it has any real merits of value for our en-

vironments, and now the general plan is to severely cut back for the

first three years, in order to develop a low-headed, open framework tree

that can for years be worked over and around without the aid of lad-

ders or stands. The pruning that immediately follows transplanting is

the bone of contention among a few growers just now, as to whether the

tree should be cut off six inches from the ground or from eighteen to

twenty-four inches. Each plan has merits of its own ; however, the

higher pruners have the best of the argument at the present time.

Many growers are now beginning to practice some summer pruning, and

find it very advantageous where color is at all likely to be poor or un-

satisfactory.

All degrees of orchard cultivation from absolutely none (that is

Avhere rocks are so plentiful as to make it, at least, impractical) to as

many as twenty to twenty-four cultivations during the season.

The clover and alfalfa mulches are now receiving careful considera-

tion from many of our best growers. The tendency now is very strongly

toward one or the other of these mulches in sections where there is an

abundance of water for irrigation purposes. Of course, they cannot be

used, and for that matter anything else in the dry farming orchards,

as the real factor. There is the conserving of sufficient moisture to de-

Telop the crop. I am of the opinion that while clean culture has some

serious drawbacks, the average grower will find even more difficulty

with the mulch system for our conditions.

In conclusion I hardly need say that out of the Pacific Northwest

are coming some very wide deviations from well trodden paths of accept-

ed horticulture. It can hardly be called a new Horticulture, but will be a

very practical one. Unfortunately the real test, "what shall the profit

be," is very apt to be carried to the extreme.

THE CALIFORNIA CITRUS INDUSTRY.
E. J. WiCKSON, Berkeley, California.

Growing of citrus fruits in California is still rapidly advancing in

acreage and in product, each year receiving greater investment and
effort, and each year reaching a greater aggregate gross return for the

product marketed. There has also been gratifying progress made in
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meeting the problems and difficulties which are bound to arise in the

development of an industry involving so many novel situations and

affecting so many interests—individual, corporate, and political. In

preparing such brief statement as I can fairly claim attention for, I

shall endeavor to indicate what seem to me the most salient features of

the California citrus industry, chietiy from the commercial point of

view, and I shall cite recent data from those who may be regarded as

original sources of information, rather than indulge in reflections of my
own.

California Citrus Census—The report of the California State

Board of Equalization, which presents the figures gathered by the as-

sessors in all the counties of the State, shows that there were growing in

the spring of 1910 the following totals of citrus trees in California,

viz.

—

No. of trees No. of trees

Bearing. Not bearing.

Lemon 1,522,875 287,541

Lime 1,611 608

Orange 9,370,198 1,433.023

Pomelo 13,448 5.548

Totals 10,908.132 1,726,720

These figures show the leadership of the orange, the rather remote

second of the lemon, and the fact that the two show about the same rate

of increase through recent plantings. They also indicate a greater rate

of increase in the pomelo, though the total is still insignificant, and that

the lime is only a curiosity. Other citrus fruits are too small in number

for enumeration.

Taking the orange and lemon as a measure of the citrus geography

of California, and choosing counties having more than 100,000 trees,

bearing and non bearing, the following statement results :

—

Counties. No. of Orange trees. No. of Lemon trees.

San Bernardino 3,295,200 222,200

Los Angeles 2.756,623 510,915

Riverside 1,908,400 220,480

Tulare 994.004 72,270

Orange 952,900 123,400

Ventura 250,500 240,500

Butte 181,551 1,522

Frenso 99.700 30,500

San Diego 60,462 188,704

Santa Barbara 960 135,600
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These counties are distributed through a north and south distance of

about 550 miles, and the interest is concentrated toward the south and

widely scattered toward the north, with much intervening land as good

for citrus fruits as that already planted. Citrus fruits are equally safe

throughout the whole distance, and it is clear that California has a

capacit}^ for citrus production far beyond present attainment, if greater

amounts of fruit can be profitably sold, as it certainly promises to be,

if current protection is maintained.

Mr. G. Harold Powell, Secretary of the Citrus Protective League

of California, estimates that California citrus plantings now occupy

about 150,000 acres of land and represent in lands, trees, buildings and,

operating property of all kinds a value of from $150,000,000 to $175,-

000,000. He also estimates the fruit likel}^ to be produced in 1910-11

at 50,000 car loads. The largest product hitherto was that of 1908-9

which reached 40,516 carloads; the product for 1909-10 being 33,099

carloads.

California Citrus Prohlems—Cultural problems connected with

growing citrus fruits are many. Some of them have evidently reached

a basis of settlement. For instance, nearly all insects are controlled by

fumigation, and the remaining requirements are to do the work more

effectively and economically. The problems of the development of irri-

gation water from streams or from underground sources and the distri-

bution thereof have been well worked out, but the ministration of water

to the tree so that its greatest vigor and producing efficiency shall be

maintained is not yet satisfactorily mastered. The desirability of soil

improvement, chemically and physically, by the growing and covering-in

of legumes in the orchard has been fully demonstrated, but choice of

particular plants and cultural policies are still to be determined. The

use of fertilizers is constantly increasing and their indispensability

recognized, but their relations to tillage, moisture distribution, and to

the vegetative functions of the trees are still matters of conflicting

opinions. Good work is being done in all these lines, and others like

them, and the reason for mentioning them is to make record of the fact

—lest distant readers might think that horticulture and pomology were

forgotten because of the supremacy of commercial considerations.

The Citrus Protective League—And yet the problems which Cali-

fornia citrus growers wrestle with most successfully are commercial

problems, and they have created unique organizations to labor for their

solution. On January 1, 1910, Mr. G. Harold Powell, who rendered the

fruit interests of the country such distinguished service through his

fruit-handling researches in connection with the Bureau of Plant In-

dustry of the United States Department of Agriculture, was engaged as



248 AMERICAN POMOLOGICAL SOCIETY

secretary and manager of the Protective League and in January, 1911,

he issued a general statement of the character and work of the organiza-

tion from which the following generallj^ significant paragraphs are

taken

:

The Citrus Protective League of California is a voluntary organiza-

tion formed in March, 1906, by representatives of growers, shippers,

and shipping organizations in nearly all of the citrus growing localities

in the State, to handle the public policy questions that affect the in-

dustry as a whole. Its purpose is to represent the grower and shipper

in handling such questions as railroad rates and transportation prob-

lems; customs tariffs and other governmental relations, State and Fed-

eral legislation that applies directly to the business ; and all other ques-

tions of a general nature that affect the upbuilding of the industry, ex-

cept the marketing of fruit.

The league is directed by an executive committee of nine and by

a secretary and manager, the executive committee having been ap-

pointed by an administrative committee of thirty of the principal

growers and shippers, who act as a governing committee, and who were

selected from the representative delegates who organized the league in

3 906.

The league is supported by funds raised by general assessment,

based on the number of cars of fruit shipped by each member during

the preceding year. Fourteen assessments were levied to December

31, 1910, and $68,654.88 has been paid in by the members in the five

years since the league was organized, of which approximately $65,000

was expended in the management of its business to December 31, 1910.

The l(\Tgue has played an important part in the progress of the

citrus industry in the past five years.

In 1907 it induced the railroads to reduce the freight rate on

•oranges 10 cents per hundred pounds, from $1.25 to $1.15. This rate

became effective February 26, 1907, since when it has saved the shippers

from $28 to $30 per car. The gain to the industry from February 26,

1907, to December 31, 1910, from this reduction has been about $3,175,-

000, or about 45 times the entire cost of the league, from the date of

organization to the present time.

Following the reduction in the freight rate and as a result of the

succeeding agitation accompanying the refrigeration rate question, the

railroads changed the refrigeration tariffs, allowing 32,000 pounds of

fruit to be shipped in a 40-foot car at the same rate per car for refriger-

fition as applied before on 27,650 pounds. This change became effective

July 5, 1909. It is estimated that the value of this change to the shipper

is approximately $35,000 to date, or more than half of the entire cost

of the league since its organization.
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In 1908 the league began a movement to prevent the duty of one

cent per pound on oranges being reduced by Congress and to secure an

increase of one-half cent per pound on lemons for the purpose of cover-

ing the extra cost in labor expended on the lemon above the labor cost

expended on the orange. The League was successful in both of these

efforts, the duty standing now at one cent per pound on the orange and

one and one-half cents per pound on the lemon.

The League made an investigation of the methods used by the gov-

ernment in determining the amount of decay in imports of lemons, and

in refunding the duty to the importers on the same. The League deter-

mined that the Federal system gave an advantage to the importer that

was detrimental to the California citrus interests. It presented the mat-

ter to the Secretary of the Treasury, before whom it laid the data ac-

cumulated. A great deal of consideration has been given the question,

and it is expected that the Honorable Secretary of the Treasury will

promulgate neW' regulations in the near future which will safeguard the

interests of the government, and protect the California industry from

further unfair competition.

Two months after Congress advanced the duty on imports of

lemons from one cent to one and one-half cents a pound, the railroads,

through the Transcontinental Freight Bureau, attempted to absorb part

of the duty granted by Congress by advancing the rate fifteen cents per

hundred pounds. The League secured a temporary injunction through

the Circuit Court of the United States for the Southern District in Cali-

fornia, restraining the railroad from collecting the proposed increase in

rates. The commission subsequently found that the rate of $1.15 per

hundred pounds on lemons was unreasonable and that the rate ought

not to exceed $1 per hundred pounds.

At the same time the League questioned the reasonableness of the

increased rate on lemons, and at the same time the reasonableness of the

rrte of $1.15 per hundred pounds on oranges; and the reasonableness of

the charges for refrigeration, and the lawfulness of the preeooling

charge of $30 per car. The commission failed to find that the present

rate on oranges is unreasonable. It also made a special investigation of

the refrigeration and pre-cooling charges, and the contentions of the

growers were in the main sustained.

The League is actively engaged in an effort to sustain the import

duties on citrus fruits to meet the determined efforts of importers to

reduce these duties.

The League will use every effort to bring to the help of the grower

special investigators from the State and Federal governments to study

the diseases, the insects, the soil problems, and other cultural, fruit

handling, and fruit transportation problems that affect the industry.
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It will maintain an agricultural reference library without expense to

the grower, and will develop a bureau of information showing the inter-

national movement of citrus fruit and other fruits that have a relation

to the industry.

The League is the only organization that has been formed by an

agricultural industry in America, and probably in the world, to look

after the general public policy questions that affect it. It represents 90

per cent of the growers and shippers of the State. The organization is

a vital part of the industry, formed to protect and advance its interests.

The California Fruit Growers' Exchange—The greatest cooperative

undertaking in fruit marketing in California is the California Fruit

Growers' Exchange, organized in 1895 by the citrus fruit producers and

systematically developed since that time until in scope, methods, mastery

of the shipment and distribution, in development of markets and in

reduced cost of placing the product therein, there is nothing comparable

with it in the broad field of commercial agriculture. In March, 1911,

Mr. B. A. Woodford, general manager of the Exchange, prepared a

careful statement of the standing and accomplishments of the organiza-

tion from which the following facts, significant to producers of all kinds

of fruits, are compiled

:

Large and widely distributed citrus plantings began in Southern

California about 1885, upon the basis of successful results attained in

special localities during the previous decade. When these plantations

came into bearing in considerable quantity, the ready market for cash

at home that had existed for the fruit when the crop was small was

found to be inadequate, and nearly twenty years ago, with an output of

only 4000 cars annually, the growers were imable to dispose of the en-

tire crop under old methods at fair prices. ' Through the experience

gained in their co-operative water companies, they found it compara-

tively easy to unite in establishing common packing-houses in the

various producing sections, which they themselves owned and con-

trolled. These houses were conducted at actual cost of operation, the

expenses being usually apportioned on a box basis. The purpose of the

association was, primarily, to bring about uniformity in grading and

packing, and to reduce the cost of preparing the fruit for sale. These

economies were shared by the growers alone.

In packing their fruits on a mutual basis the growers had, however,

only solved in a small degree the real problem that confronted them,

and, to get the full benefit of co-operation, it became necessary to ex-

tend these joint operations to the distribution and sale of the fruit.

The result was the formation of the California Fruit Growers' Ex-

change, to which the grower entrusted the marketing of his fruit after

it had been packed and placed in the car. More than 110 of these pack-
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ing associations have joined together in this manner, and their business

has increased from 20% of the entire crop twelve j^ears ago, to 40% six

years ago, and 60% today.

The problem of distribution is fully as important as the problem of

sale. Our crops are now so large, and the necessity of keeping our

oranges and lemons before the entire consuming public is so great, that

not only must the fruit be put into every possible available market, but

the distribution must be even and continuous. Any other practice in-

vites disaster. With the 110 packing-houses operating through the Ex-

change, each conducting its own business independently of the other,

or with the sixteen district exchanges of which the General Exchange is

composed, each operating independently of the other, bare markets at

one point and overstocked markets at the same time in another would

be the inevitable result. As it is now, with 60% of the business in har-

monious action, and knowing by experience about what the policy of

the non-Exchange shippers is, the distribution of its fruit by the Ex-

change is conducted on a basis that assures far greater consumption at

better prices than formerly when its percentage of shipments was

smaller.

The organized selling force of the Exchange throughout the country

is one of its strongest features. This force is composed almost wholly of

salaried agents, each giving his undivided attention to selling Exchange

oranges and lemons. This is in line with the policy of all up-to-date

business enterprises, it being universally recognized that specialized

service brings best results. Salaried salesmen in all important market

centers is a distinctively Exchange feature in citrus-fruit marketing,

and the Exchange has seventy-five principal offices of its own in the

United States, Canada, and Europe, with over 200 salaried salesmen

operating out of them, reporting sales and market conditions daily by

^;vire.

The savings to the growers who sell their fruit through the Ex-

change at the actual cost of operation with no profit to any individuals

except tlie salaries that they get, run into astonishing figures when

based upon the entire output of the State. Twenty million boxes of

oranges and lemons have been produced in California the present sea-

son. One cent per box on this output amounts to $200,000. A few cents

per box saved out of packers ' profits, added to a few cents per box saved

out of sellers' profits, amounts to several millions of dollars annually.

Newspaper advertising has been the greatest single factor in bring-

ing about increased consumption of our oranges and lemons. From the

experience gained through an initial expenditure of $10,000 in the first

year of advertising in Iowa, and materially increased expenditures each

succeeding year, with an appropriation of $100,000 for an advertising
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campaign that covers nearly the entire United States and Canada the

present season, the Exchange is now in a position to testify as to the

complete success of its advertising methods. Three thousand news-

papers scattered broadcast throughout the land are advertising regu-

larly the superior merit of California citrus fruits and of California

Fruit Growers' Exchange citrus fruits in particular. Such extensive

publicity can only be obtained by the expenditure of a very large sum,

but $100,000 means only four-fifths of a cent per box to Exchange grow-

ers on this year's shipments. As our crops increase, it will be necessarv

to extend this advertising in various other ways at greater cost, but with

increasing shipments in the Exchange this is entirely practicable at

only slight expense to any grower. We feel confident in predicting that

there is no danger of overproduction of good fruit if the growers unite

in the advertising, distribution, and sale of their oranges and lemons

after they have grown them.

In obtaining packing supplies, the savings that have been made
through the operations of the Fruit Growers' Supply Company which

is owned by Exchange growers, are something over a half million dollars

per year, as compared with conditions that formerly prevailed. The

supply company is now giving its attention to the purchase of fertilizers

and other orchard supplies, with a probable ultimate saving in sight

which will equal or exceed what has already been done with reference to

packing-house supplies.

It might be of general interest to know that in the last six seasons

the Exchange has sold for its growers 38,962,008 boxes of oranges and

lemons, for which it received $69,873,137.45 net cash f. o. b. California,

or an average of $1.79 per box for every box handled, with a loss of less

than $6000 for failure to collect during the entire period.

The contrast is clearly drawTi between conditions seventeen years

ago when disaster resulted from individual action in marketing a crop

of only 4000 cars, and fair prices this season, through co-operative mar-

keting of 60 9^ of a crop of 50,000 cars of citrus fruits.

A summary of the benefits realized to the citrus-fruit industry

through organized co-operation is about as follows:

1. The cost of packing as compared with seventeen years ago has

been reduced to all growers more than 10c. per box; a saving of $2,000,-

000 annually on the present output.

2. The cost of selling has been reduced more than 5c. per box in

the same period; a saving annually of more than $1,000,000.

3. The orange freight-rate has been reduced 7c. per box; a saving

on the present output of more than $1,200,000 annually.
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4. The lemon freight-rate has been reduced 21c. per box ; a saving

on the present output of more than $500,000 annually.

5. Through reduction of refrigeration cost, the growers will finally

save $500,000 annually by the recent decision of the Interstate Com-
merce Commission.

6. The cost of orchard supplies, particularly fertilizers, is being

materially reduced through the operations of the Growers' Supply
Company, with ultimate savings of $500,000 in sight.

7. Through extended advertising, the consumption of citrus fruits

has been increased to keep pace with production, thus avoiding disas-

trous results in years of large crops, insuring to the grower a fair price

for his product, while the consumer is obtaining his oranges and lemons

cheaper than ever before.

The conclusions to be drawn as to future action are self-evident.

The growers must be alive to their own interests at all times. They
must absolutely control their own business and stand unitedly together

in these great problems such as advertising, distribution, and market-

ing, as well as in many other ways. Various interests are opposed to

their success, and are ever present with plausible arguments, all based

on the perfectly natural desire for private gain on the part of those who
make them. "With a falling off of membership in the Exchange, disaster

to the industry would be invited, while, on the other hand, with a con-

stantly increasing percentage of the crop to handle, it will be possible

for the Exchange to confidently plan for successful future operations

with the maximum of benefit to the industry and to the State, as well as

showing to the world what can be done by a united body of intelligent

producers through persistent organized co-operative effort.

Pomological Points—While the chief activities in the California

citrus industry are commercial, as indicated, pomological points are re-

ceiving systematic attention. The types of orange and lemon varieties

which best suit our growing conditions and trade requirements are quite

definitely agreed upon. All the varieties which are being largely

planted can be counted upon the fingers of one hand, including the

Navel and Valencia for oranges, and the Eureka for a lemon—leaving

two more fingers to be occupied by half a dozen minor varieties to be

individually or locally contended for. It is, however, quite clear that

there is a great chance for advantage in selecting variations superior in

form, quality, productivity, etc., within the types, thus securing varie-

ties which may be in many ways better than those now generally grown.

The relative desirability of different stocks is also being observed in

plantations made for the purpose, and the choice of buds is included.

The California Experiment Station at its branches in Riverside and
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AVhittier aDcl in general citrus Orchard studies has several experts con-

stantly at work. The Bureau of Plant Industry of the Department of

Agriculture also has men continually employed in California. It will

naturally require several years to reach trustworthy conclusions in

these lines.

FRUIT CONDITIONS IN BRITISH COLUMBIA.
William E. Scott, Victoria, British Columbia.

i\Ir. President and Gentlemen of the American Pomological So-

ciety,—

It is needless for me to say how much I appreciate the honour you

have conferred in asking me to deliver a paper on Fruit Conditions in

our Province, before your Convention. I naturally feel somewhat diffi-

dent in submitting this address to a Convention composed, as this is, of

leading authorities from all fruit-growing parts of the continent of

America. I will, however, give you the experience of one who has been

growing fruit commercially in the Province for the last twenty years.

If, by means of this paper, I can point out and thus help others to avoid,

any of the pitfalls and mistakes with which fruit growers who started

many years ago in our Province, when practically nothing was known
about the right varieties or the proper methods to adopt, had to contend,

I shall feel amply repaid for any trouble which I may have taken in

preparing this paper.

Perhaps a few words descriptive of our Province may not be out of

place. British Columbia is, as you know, the Pacific Province of the

Dominion of Canada. It is on one of the greatest highways of the

world, standing as it does, as the shipping point for China, Japan,

Australia, New Zealand, etc. British Columbia comprises an area of

395,000 square miles. Perhaps I could describe it more clearly if I say

that the British Isles, Denmark, Sweden, Switzerland and Italy, could

be placed within it, and then there would be plenty of territory left. In

a province of this size, naturally climatic conditions vary considerably.

The Province may be roughly divided for horticultural purposes

into four types or sets of conditions, which I will briefly describe :

—

Districts. 1. Southern half of Vancouver Island and adjacent

islands, with a rainfall of approximately thirty inches. This district is

very well adapted for all small fruits, and is par excellence a pear

country. The earlier varieties of apples and a few winter kinds do very

well, also the preserving varieties of cherries. Plums, prunes, and sweet

cherries also yield enormous crops ; but great caution must be exercised

in planting out these kinds of fruit, owing to the prevalence of brown
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rot. With our principal market as it is in the Northwest, from six to

ten days distant by freight, this disease is very apt to spread in the

fruit, and some growers have practically lost their entire shipments

owing to brown rot.

2. Lower ^lainland, with a rainfall of approximately^ sixty inches.

This is essentially a district suited for small fruits and dairying. In

some parts, apples and pears do well, but only those which are least

susceptible to scab should be planted.

3. The interior valleys of the Province, where irrigation is neces-

sary. These valleys are noted for the excellent quality of apple which

they grow. Peaches are also grown commercially, and are successful in

some parts. Pears and other fruits do well, but I would emphasize these

districts particularly for apple growing.

4. Interior valleys where irrigation is not necessary. Some of the

valleys in the interior of British Columbia grow an excellent quality of

fruit without irrigation, though, as a rule, better results can be obtained,

if water is available when required. In the Kootenay Valley the quality

of the fruit is excellent, and it is also noted for its long-keeping quality.

Markets. The question is often asked me as to whether there is no

danger of fruit-growing being over-done in British Columbia. To this

I would answer that I consider there is no danger of a No. 1 grade of

fruit being overdone. It should, therefore, be the aim and object of

everj^one who starts in fruit growing to endeavor to grow only the

highest quality of fruit. This will always command a good price.

Our market in the Northwest Provinces, where the influx of people

is inc:'easing year by year, is very large. Owing to climatic conditions,

these Provinces will never be able to make a commercial success of fruit

growing. British Columbia is their natural source of supply. In addi-

tion to this rapidly extending market, we have our coast cities, which

are growing at a very rapid rate, all our logging and mining camps,

canneries, saw mills, and shipping trade, which all have to be supplied,

and which take a very large quantity of fruit. A profitable trade is also

being carried on with Australia and New Zealand. An interchange can

be effected with these countries, each supplying fruit in the off-season

of the other.

Trial shipments to China and Japan which have been made re-

cently, have proved that we have there also an unlimited market. On
the completion of the Panama Canal, the markets of Europe will be

thrown open to us. I have no hesitation in stating that the market con-

ditions prevailing in British Columbia cannot be excelled anywhere in

the world.
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Fapid Growth of Fruit Growing. As illustrative of the very rapid

rate at which the fruit industry of British Columbia has progressed, a

few figures may be interesting. In 1891, the total orchard area in the

Province was 6,431 acres. In 1901, it had only increased to 7,431 acres,

but between that and 1904, the increase jumped to 13,430, and in 1905

to 29,000 acres. The increase during 1906 amounted to over 20,000

acres, and at the present time, it is estimated that there are approxi-

mately 80,000 acres in orchard in the Province.

The value of the fruit crop of 1902 was $391,000; in 1908 it was

estimated at $1,500,000 ; whilst that of 1910 cannot be far short of $2,-

000,000, so that you will see by these figures there has been a very rapid

growth of the industrj^ during the last ten years.

Quality of British Columhia Fruit. A great deal has been said

about the quality of British Columbia fruit. People have made the

statement that, whilst it has good coloring, it is lacking in flavor. This

is quite an incorrect statement. Fruit grown in our Province, in addi-

tion to its fine texture and color, has also a flavor second to none in the

world. The successes that British Columbia fruit have met with in

America, Canada, and Great Britain, are well known. At the Spokane

National Apple Show, a few years ago, the district of Kelowna made

fourteen entries. Out of these they received thirteen first prizes and

took considerably over $4000 in prize money. At the National Apple

Show recently held in Vancouver, the sweepstake prize carload was an

exhibit from Kelowna, composed of Jonathan apples, exactly 120 in

each box. This was won in competition against exhibits from the West-

ern States of America. The prize for the mixed carload was also

awarded to British Columbia.

Recently, at the Royal Horticultural Society's Show in London,

England, 1100 boxes of British Columbia fruit, collected from the

various districts, was shown. The result was that the Society awarded

the Province of British Columbia the large Hogg Gold Memorial medal,

Avhicli has never heretofore been awarded in the history of the Society,

and is only given for superlative excellence.

I will now describe briefly the method that I would advise anyone

adopting, who wishes to start commercial fruit growing in our Province.

I would first, however, like to give* a few words of advice to anyone who

contemplates starting. First, I would say, do not go in for fruit grow-

ing unless you have a natural love and liking for the work. Look well

around you, and visit the principal fruit-growing sections before you

decide in which locality to settle. A little time spent this way is time

well spent.

When 3'ou have finally decided on the locality, look well about you
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before making your selection of site. Do not be above taking advice

from those who have made a commercial success of fruit growing. Only-

plant those varieties of fruit which have been proved successful in that

district. You will find that the men who have been successful will be

only too glad to give you the benefit of their experience.

Selection of Site. The success of a commercial orchard depends

very largely on the site, so be very careful in making your selection.

First of all, be sure that the soil is suitable and the exposure is all that

could be desired. Be sure that your situation has good air drainage.

Do not select any low-lying grounds, where streams, lakes, or water is

lying. In these localities you are very apt to have late frosts, which

may mean the loss of your crop. The most favourable site for an or-

chard is a northwestern exposure. The drawback to a south or south-

eastern exposure is that the trees are liable to suffer from sunseald. An-

other point against it is that the blossoms come out earlier in the spring,

and are more liable to catch any late frosts, if there should be any.

Soil. Probably the best kind of soil for an apple orchard is a red

sandy loam of about four feet in depth, with a gravelly subsoil or a

friable clay. Do not choose soil which has only a shallow depth before

coming to the subsoil. Avoid as much as possible a stiff and tenacious

clay. Trees planted on soil of this description will do well probably for

a few years, but as soon as the roots strike the stiff clay, the trees begin

to fall off. Plums, prunes, and pears may be planted on a heavier soil.

A good black loam is often very successful. In all cases, however, it is

absolutely essential to have thorough drainage.

Drainage. Intimately connected with cultivation is the subject of

drainage, for badly or imperfectly drained soil cannot be successfully

cultivated. The under-drains should be put not less than two and one-

half feet deep ; on clay lands deeper, about three and one-half feet.

Preparing the Ground. It must be borne in mind that in the

Province of British Columbia a great diversity of conditions exists,

and it would, therefore, be useless to attempt to describe in a general

way what should be done in the way of preparing the land for the

reception of the young trees that would suit all conditions. Do not

plant out your trees till the land is thoroughly cleared. It is a great

mistake to leave stumps on the land and plant out amongst them. Get

everything cleared off the ground ; remove all stones and boulders, and

have your ground thoroughly levelled. Do not plant out your orchard

as soon as the ground is cleared, but take first of all a crop off it ; a

leguminous crop is to be preferred. Newly ploughed land is seldom in

the right condition for planting trees straight away. It is far better to
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"wait a year lunger and have it in the best condition. On light soils a

heavy application of barnyard manure is advisable. This should be

ploughed in deeply in the spring.

Laying out an Orchard. Now that you have your land in thorough

condition, the next thing is to lay it out for the planting. There are a

variety of ways adopted in our Province, but probably the most popular

is to plant the trees on the square, thirty feet apart, with fillers at

fifteen feet. In seven or eight years time or even less, these fillers will

have to be taken out. leaving the permanent trees in place. Exercise

the greatest care in marking out your ground, so as to have your trees

in perfectly straight lines. In planting thirty feet apart, forty-eight

trees go to the acre.

Another method of planting which is adopted by some is the Quin-

cunx method, in which one tree is set in the center of the four planted.

By this method seventy-two trees can be planted to the acre.

When to Plant. No hard and fast rule can be laid down for this.

In some sections of the Province, fall planting is advisable. This par-

ticularly applies to well-drained sites on Vancouver Island and the

Lower Mainland. In no case, however, should trees be planted out in

the fall if there is any tendency towards water lying on the land. In

fact, trees should not be planted at all if this is the ease. Good drainage

will remedy this.

In the interior parts of the Province, where irrigation is practiced,

spring planting is generally advisable. Study your conditions in plant-

ing and be guided by the experience of your neighbors.

Planting. The planting of the tree is an operation to which a

great deal of care should be given. "When you consider that your or-

chard is going to last you for years, you cannot take too much trouble

in this matter. Beware of too deep planting. This is a mistake which

has been made by many men, and the orchard never seems to get over it.

The trees should stand, when planted, about the same depth as they

were in the nursery. Dig your hole about four feet in diameter, and

put your top soil in the bottom of the hole. In planting the tree, get.

one man to hold it in place whilst the other sifts fine soil in amongst the

roots, the man holding lifting up the tree to allow the soil to reach

amongst the fine fibrous roots. After you have filled over the roots,

firm down with the foot. Do not pound it heavily, but just tread it

firmly down. Then fill up a little over the level of the ground to allow

for sinking.

Before planting the tree, be sure that all the bruised roots are cut

off to sound wood, and head your tree back accordingly.

The question is often asked as to what age of tree is best for plant-
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ing. As to this. I think there can be only one opinion. Plant a year-

ling. You can then train it as desired. Low heading at about eighteen

inches from the ground is to be strongly recommended. Trees headed
low are much more economically handled.

Selection of Trees. Exercise the greatest care in selecting your

trees. It is always advisable, when possible, to visit the nurseryman,

who is supplying your trees and personally select them. You will then

get what you want, and will not have w^orthless trees supplied you. Be
sure that it is well matured and well grown stock with good fibrous

roots.

Varieties to Plant. The great mistake which was made when or-

chards were first planted in our Province was that of putting out many
varieties. It seemed to be in those days the usual thing, when the tree

peddler came around, to take two or three of every variety he had on

his list. This is a fatal error. A commercial orchard should only con-

sist of at the most four to six varieties. Choose those varieties which

have proved the best commercial success in your particular locality. If

possible, secure your stock from local nurseries. If this is impossible,

get them from nurseries where similar climatic conditions obtain to

those in your particular district. Only deal with a reliable nurseryman.

Beware of the tree peddler who comes around and shows you gaudy
illustrations of new varieties of fruit, which, according to him, are going

to revolutionize the fruit industry. It is a curious fact that there have

been very few new varieties which have proved of any commercial value

brought out during the past twenty years.

C ulfivation. We will now suppose that you have selected a suit-

able site, with right soil conditions, and air drainage, and that you have

planted out the right varieties of trees. I will now deal with the after-

treatment of these trees. The key-note of success in commercial fruit

growing is clean cultivation. Do not imagine that you can successfully

grow fruit and have your orchard vvith sod or weeds growing amongst

the trees. There may be exceptions here and there, but as a rule, any-

one who adopts this method will make a failure of fruit growing.

During the growing season, keep your cultivator going, and keep

down all weeds. You will thus conserve the moisture in the soil and be

rewarded by seeing your trees make vigorous and healthy growth. If

you keep your trees in a good, thrifty condition, as you will do if you
adopt thorough cultivation, you will find that they are far more re-

sistent to fungous and insect pests. A weak tree, or one that is not doing

well, is generally the one first attacked by disease.

A finely divided, friable, mellow soil is more productive than a

hard, lumpy one of the same chemical composition, because it holds and
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contains more moisture, holds more air, and presents greater surface to

the roots, promotes nitrification, and hastens the decomposition of the

mineral elements, has less variable extremes of temperature, and allows

a better root hold to the plant. In all these ways and others, the mellow-

ness of the soil renders the plant food more variable, and affords a con-

genial and comfortable place in which a plant may grow.

Returns may be made from between the trees for the first few years,

until they commence bearing, by growing inter-crops; and this is quite

allowable, provided you put back into the soil what you take away by

these crops. Small fruits, vegetables, and potatoes may be grown to ad-

vantage, and afford the orchardist some returns during the years before

the trees come into bearing. Always, however, allow a clear strip of

ground on each side of the tree about four feet wide, and keep this well

cultivated. "When the trees commence to bear, it is time to leave out

intercrops altogether, and let the trees have the advantage of every-

thing in the soil. It is inadvisable to keep up cultivation too late in the

season, as by so doing the new wood of the tree is apt to go on growing

too late and does not ripen up. Cultivation should be stopped about the

end of July, or middle of August, at the latest.

There are a variety of orchard tools in use at the present day for

cultivating. An extension disc is a very useful implement. It allows

you to cultivate right up to the trees without damaging them with the

horses. Acme Harrows and Kimball Cultivators are very useful tools

also, especially the latter, as it acts as a clod-crusher and leveller as well,

and leaves the ground in a beautiful, friable condition ; while spring-

toothed cultivators also are very useful on some soils, and are largely

used. No hard and fast rules can be laid down as to which implement

to adopt. You will have to be governed by the nature of your soil. etc.

Spraying. Next to thorough cultivation, perhaps spraying is one

of the most important phases of orchard work. Insect pests and fungous

diseases we always have with us. The advance of science at the present

time has taught us how we may successfully combat these pests. It is

absolutely necessary, however, to do efficient spraying. I have seen men
trying to spray a ten-acre orchard with a $5.00 hand pump outfit. This,

of course, is absurd, as effective work cannot be done with it. Procure

a good spray pump on which you can get up a pressure of about 120

lbs. Use the utmost care in spraying with the right mixtures at the

right time. I have seen men who had been growing fruit for a number

of years spraying with Bordeaux mixture to control the oyster-shell

bark louse, and I have also seen arsenate of lead used to control apple

scab. Men who will not take the trouble to study their subjects are

doomed to failure. The most important spray of all is that which is
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applied during the dormant season. Many kinds of winter sprays have

been tried in our Province, but the one that gives best all round results

undoubtedly is the commercial lime-sulphur solution. This should be

applied at least once during the winter, twice is better. If only applied

once. I should strongly advise an application just when the buds are

swelling in the spring of the year. Lime-sulphur acts as a tonic to the

tree, and is most efficacious in killing the eggs of various insect pests,

and is also a sure cure for scale insects. A spray which is also most

important and should be used by every fruit grower is the application

of arsenate of lead after the blossoms have fallen. We are, fortunately,

without the codling moth in our Province, but there are many other in-

sect pests which may be controlled by this spray, notably the lesser apple

worm, and bud moth, Avhich causes considerable damage in different dis-

tricts. The aphides will have to be watched during the season, and if

-necessary, sprayed for. The mixture which is giving probably the best

results is black leaf tobacco extract, although some people prefer quassia

chips and whale oil soap.

In conclusion let me say, spray when necessary, but spray intelli-

gently and Avith a suitable outfit.

Fertilizers. On most of our soils in the Province, there is no neces-

sity for fertilizers for the first few years of the life of the tree. When
they commence to bear, however, in most cases, fertilizers of some de-

scription will have to be used. Barn-yard manure, when available, is

perhaps .the best all round fertilizer which can be used. In addition

to supplying the elements of plant food to a large extent, it adds humus
to the soil and is to be recommended on this account. The object in

fertilizing is to supply the trees with a balanced ration. While barn-

yard manure is rich in nitrogen, it is deficient in phosphoric acid and

potash. It is advisable to try and supply this deficiency by taking a cer-

tain amount of commercial fertilizer in wiiich phosphoric acid and

potash are prominent. I had very good results in my own orchard by

adding muriate of potash at the rate of about four pounds to a tree, in

addition to the dressing of barn-yard manure, about twenty loads to

the acre. Potash in some form is especially valuable for Vancouver

Island, where the fruit does not take on the same high color it does in

the Okanagan and other Valleys of the interior. I found that the addi-

tion of potash resulted in getting a much higher color on the fruit.

Each individual, however, will have to be guided by his local conditions-

on the extent to which he will use fertilizers in his orchard.

Cover Crops. The system of seeding down a cover crop in the late

summer is one which is to be highly commended in the case of most

orchards; especially is this the case in the interior vallej^s of the
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Province which have a severe winter. A few years ago, considerable

injury was caused in these parts of the Province by a cold spell of

weather which came on when there was very little snow on the ground.

"Where cover crops were used, a great protection was given to the roots

of the trees, and very little injury was noticed in these orchards. In

addition to this, you are adding hnnius to your soil and supplying the

cheapest form of nitrogen which you can. The practice is extending all

over the Province and cannot be too highly commended.

Pruning. ''Train up a child in the way in which he should go and

when he is old he will not depart from it." This certainly applies to

the fruit tree. You can make or mar your tree at the commencement.

There are a variety of ways of pruning trees,—the vase-shape, pyra-

mid, and modified form of pyramid. Each has its advocates. My per-

sonal experience is that perhaps the modified form of pyramid gives the

best results. In this type of tree, about three leaders are allowed to

run up, and the branches trained out from these leaders. You get a tree

which is well opened to the air and sun, and which will carry a good

weight of fruit without much danger of breaking. The objecticin to

the vase-form is that when you get an exceptionally heavy load of fruit

the limbs are apt to break off from the main stem, unless they are

propped. The tree should be grown so that there is no necessity for

supporting the limbs. Many orchards throughout the Province have

been absolutely ruined by too much heavy cutting. Shape your tree

for the first three or four years of its life ; after that, cutting back

should be discontinued, and the tree should be pruned merely by cutting

out crossing branches and keeping it open to the air and sun. Of course,

no hard and fast rule can be laid down for pruning, as no two varieties

want pruning the same way, and a man must use ordinary commonsense

and judgment in doing his pruning. I would, however, point out the

very bad habit some people have of cutting off the fruit spurs when the

trees are young, and thus leaving a lot of bare wood up the tree before

you come to where the fruit is carried.

Summer Pruning. By a system of summer pruning after the first

four years, one can do away almost altogether with winter pruning. It

is a very simple matter to make a tree bear which has not done so, by

proper summer pruning. This is done by pinching back the shoots

about the end of June. This induces the formation of fruit spurs, and

trees treated this way, which have never borne fruit will soon be thrown

into fruiting. The more a tree is cut back, the more it runs to wood,

and by adopting this method you will never cause your tree to fruit.

Summer pruning, I am glad to say, is being practiced more and more

in the Province with very good results. I will not, however, expand on
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the question of pruning, as it is a very big subject and would occupy too-

much time. I would just like to reiterate what I have said,—use ordi-

nary, common judgment in your pruning, and study the growth and
habits of the different varieties of trees.

Irrigation. The importance of applying moisture artificially in

those parts of the Province where precipitation is insufficient cannot be

overestimated.

It must be borne in mind, however, that good judgment must "be

exercised in applying the water. Over-irrigation will cause a great deal

of harm. The reason for the winter injury a short while ago in the irri-

gated sections of the Province was due, to a large extent, to over-irriga-

tion. The trees did not mature their wood in the fall of the year, and
went into the winter with immature wood. Wood of this description is

just in the right condition for winter injury, and with the severe weather

experienced then, considerable damage was done.

Another point which must be borne in mind is that fruit from trees

which have had too much water is spongy and sappy, and will not keep.

As a rule, in our Province, two or three good irrigations during the

months of May, June and July, are advisable, but seldom more. All ir-

rigation should stop by the beginning of August to allow the wood to

mature. As a matter of fact, a very small quantity of water judiciously

applied, and succeeded by cultivation, is far better than an over-supply.

Cultivation is often all that is necessary, and when water is applied, use

it intelligently.

Thinning. This is undoubtedly one of the most important opera-

tions in fruit growing. It is very foolish not to thin your trees. The
market demands a No. 1 grade of apple, and has no use for second grade

and culls. Endeavor to grow only No. 1 grade. This can to a large ex-

tent be accomplished by systematic and proper thinning.

Apples should be thinned when they have got to about the size of a

walnut. Thin them to about four or six inches apart, and have them
regularly set on the branches. I have very seldom or practically never

seen anyone thin a tree too much, but I have seen very many cases where
not half the quantity of apples have been taken off that should have

been. As a matter of fact, a tree which is thinned will have quite as

much, or probably more weight of fruit than if it is not thinned. The
only difference is that instead of say ten boxes of apples running 250

to the box, you will have ten or more boxes running say 120 to the box.

It does not pay to grow an inferior grade of fruit, therefore thin, and
• thin heavily.

Diseases and Pests. Owing to the very rigid and strict inspection

laws in vogue in our Province, on all nursery stock and fruit imported,
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we are comparatively free from any of the most serious pests which

have wrought such havoc in other countries. Notably is this the case

with regard to San Jose scale and codling moth. There were, some

years ago, two outbreaks of San Jose scale at different points in the

Province. The Provincial Board of Horticulture instructed the In-

spector of Fruit Pests to visit these districts, and destroy every tree he

found infected. This was done so thoroughly that I am safe in making

the statement now that there is no San Jose scale in the Province.

Similarly, one or two infestations of codling moth have been dealt

with. In one case, the fruit in one hundred twenty-seven orchards was

absolutely destroyed, and this resulted in the eradication of the codling

moth. The growers were compensated by the Government for the loss

of their fruit.

The worst diseases in evidence on Vancouver Island and the Lower

Mainland are apple-tree anthracnose, apple scab, brown rot, lesser apple

worm, oyster-shell bark louse, dry rot and the various forms of aphides.

These can all be controlled by intelligent spraying, and the progressive

orchardist does not fear them.

Fruit Picking. We wdll now suppose that the orchard has been

successfully carried through to the time when one expects to reap the

result of his care and attention, and to receive remunerative returns

for his work. The greatest care should be exercised in picking the

fruit. Every apple should be handled as carefully as an egg. It will

pay to do it. Fruit which has been roughly handled will never stand

transportation for long distances. Our main market is a long way off,

and the fruit is some time in transit. It is, therefore, necessary to en-

deavour to pack this fruit in the best possible condition, so that the best

prices may be realized.

Packing and Grading. The whole secret of success in marketing

your fruit and getting the best returns is in proper grading and pack-

ing.

In many districts of the Province, packing houses have been estab-

lished which take the fruit from the producers and pack in a uniform

grade. This is undoubtedly the best way. The fruit grower himself is

too busy to devote his time to superintending the packing of his output,

and it is far better handled by co-operative organizations.

Our Province has advanced very rapidly in the art of fruit pack-

ing, but there is still room for further improvement. Everything de-

pends on the way in which fruit is put up. An attractive and tasty

package, with a uniform grade of fruit, goes a long way with the con-

sumer. With the keen competition met at the present day, it is neces-
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sary that we go forward in this respect, and every year the pack should

improve.

Qo-operation. Co-operation is the key-note of success in marketing

fruit or other farm produce. In the principal fruit growing districts

of the Province, successful co-operation is in vogue, with the result that

the growers get satisfactory returns for their fruit. The movement is

extending very rapidly throughout the Province, and in a few years, I

hope that all fruit districts will have their co-operative associations

handling the entire output. With the keen competition we have to meet

from the "Western States of America, it is absolutely necessary that we
adopt their methods and system of co-operation.

Leading Commercial Varieties Grown in British Columbia.

Apples—Yellow Transparent, Duchess of Oldenburg, Wealthy,

Gravenstein, Mcintosh Red, Jonathan, Spitzenburg, Yellow

NewtoM'n Pippin, Northern Spy, Wagener, Rome Beauty,

Golden, King of Tompkins County.

Pears^—Bartlett, Louise Bonne de Jersey, Dr. Jules Guyot,

Beurre Clairgeau, Beurre d'Anjou, Flemish Beauty, Beurre

Hardy, Winter Nelis.

Cr.vbapples—Transcendnt, Hyslop.

Cherries— (Sweet) Royal Anne, Bing, Lambert, Windsor;

(Preserving) Olivette and English Morello.

Plums—Peach Plum, Bradshaw, Quackenboss, Grand Duke,

Black Diamond, Pond's Seedling, Yellow Egg, Italian Prune.

Peaches—Triumph, Alexandra, Yellow St. John, Early Craw-

ford, Elberta, Belle of Georgia.

Strawberries—Magoon, Sharpless, Paxton, British Queen,

Royal Sovereign.

Raspberries—Cuthbert.

I am afraid. Gentlemen, that I have trespassed considerably on your

valuable time, and so will not detain you any longer. I would just like

to say. however, that the question has often been asked me, ''Does fruit

growing pay in British Columbia?" To that, my answer is undoubt-

edly, "Yes, provided one gives the proper care and attention to his

orchard and enters into fruit growing in the right spirit." It means

incessant vigilance and constant care and work, but the reward will be

sure to anyone who will devote all his energy and attention to his work.

I would like to say, however, "Do not be led away by phenomenal

returns which may have been given you, or which you may have seen in
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various pamphlets published about our Province." These may be per-

fectly true, but they are misleading, inasmuch as they do not represent

the average returns which may confidently be expected.

Fruit growing entered into intelligently will give far greater re-

turns per acre than any other branch of farming. It is all up to the

man himself. If he has a natural liking for the work and determines to

succeed, and is not above taking advice from those who have made a

success out of it, he will come out all right in the end.

I am afraid, i\Ir. President and Gentlemen, that I have dealt with

the subject of fruit growing in our Province of British Columbia, in a

very incomplete way. You will realize, however, that it is a difficult

matter to deal with such a comprehensive subject in the course of a

short paper.

Each individual phase in the care and management of an orchard

would take a paper the length of this, in itself. I have merely en-

deavored, and very inefficiently, I fear, to touch on the main points.

There are good opportunities for the man of grit and energy in fruit

growing in our great Province of British Columbia, where everything

is conducive to success, and where he will find congenial surroundings

and a climate unexcelled.

Our Province is on the eve of great development. The tide of im-

migration has set our way, and is increasing yearly, by leaps and

bounds. New territories have been rapidly opened up and developed

by the advent of the Canadian Northern and Grand Trunk Pacific Rail-

roads. A spirit of optimism prevails on all sides, and just as this spirit

has built up Western America, so will it make of British Columbia what

it is undoubtedly destined to become,—the banner Province of the Do-

minion of Canada, and the orchard of the Empire.

In conclusion, Sir. allow me to thank you all for affording me the

privilege of submitting this paper. I regret sincerely that I was not

able to present it personally. I trust that your meeting may be a most

successful one, and that much good may accrue therefrom to the fruit

industry of America and Canada.

May our motto always be, "Cultivate thorouglUy, spray intelli-

gently, thin systematicall.y, and pack and grade honestly, according to

the Dominion Fruit Marks Act," and by so doing, America and Canada

will assuredly lead the world as fruit growing countries.
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SOIL TREATMENT AND MANAGEMENT FOR
APPLE PRODUCTION.

W. S. Perrine, Centralia, Illinois.

As a general proposition, it will be admitted by all that the produc-

tion of apples from the orchards of Illinois has been far from satisfac-

tory during the last five or ten years, or even for a much longer period.

The factors that enter into the production of large and quite regu-

"lar crops are many and complex.

The production of a hundred bushel per acre corn crop is so diffi-

cult a task that few farmers ever achieve it. And yet the factors that

enter in are few and simple, and a hundred bushel corn crop is easily

possible as compared to the production of a bumper crop of apples, and

to the maintenance of good crops year after year.

In the case of the corn crop,—good seed, a perfect stand, intensive

culture, a very fertile soil, a favorable season—and a seventy-five to one

hundred bushel crop is almost certain.

But M'here is the orchard that is planted with trees bred up for

fruit production bj^ years of selection! Then there are questions of

soil, both physical and plant food composition ; cpiestions of exposure

and of location relative to the surrounding country ; the adaptation of

varieties to soil and climate ; the mingling of varieties so as to get per-

fect pollenization ; the spraying at the right time M'ith the right thing

and in the right way ; the proper pruning of the trees so that they can

be sprayed properly, and so that the fruit may get plenty of light and

air, and yet so that the trees are not injured; and the feeding and man-

agement of the soil in the manner that is best adapted to the varieties

and to the character and location of the orchard: these all make the

question of apple production a very complicated one.

The feeding of the orchard, together with proper cultivation, is

simply one of the many orchard essentials, although it is, I think, one

of the important ones and often the crop limiter. If the Orchardist has

a failure year after year, there are reasons for it, and it is up to the

grower to remove the cause of failure. If it is the spring frosts, he must

heat and smudge his orchard. If it is imperfect pollenization, he must

introduce pollenizers by top working. If it is lack of proper spraying,

he must spray just right. If the trouble is lack of pruning, he must
thin out as fast as it is wise to do so. If his trees show poor color of

foliage, and lack of general vigor, he must cultivate and feed to the best

of his knowledge.
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Many growers seem to think that an orchard soil must not or need

not be rich. Let ns glance at some of the famous apple-producing sec-

tions of the country. Take Western New York, where the land has been

farmed at all wisely, it is still rich and will still produce large crops of

almost anything adapted to the climate. When I was last there looking

at those fine orchards, I saw not only fine orchards, but field after field

of wheat as fine as any ever seen in the most fertile soils of Illinois,

—

wheat that they said would produce 40 bushels to the acre. Analysis

made by Professor Roberts shows this to be a very fertile soil.

The Shenandoah Valley, the famous Albemarle Pippin country,

was naturally and is still one of the most fertile soils of the United"

States. According to Dr. Hopkins, it is richer in potash and phos-

phorous than our best black soil of Illinois, and probably quite rich in

nitrogen, as shown by the fine crops of all kinds. The apple sections of

the Far West produce marvelous crops of all kinds, showing that they

are very fertile lands. It would seem then that a well balanced, fertile

soil is desirable and necessary for continued apple production.

All will admit that the orchard lands of Illinois were not naturally

very fertile soils. Then after two or three generations of soil cropping

or soil exhausting, these lands were planted to orchard. The most of

them have received little or nothing in the way of plant food since. Is

it any wonder, then, that these orchards are not fruitful?

Dr. Hopkins' soil analyses and crop experiments show that these

Southern Illinois soils are not well balanced in plant food, that the

mechanical condition is poor due to lack of humus, and as a result, what

plant food the soil contains is largely locked up. Our orchard soils are

very deficient in organic matter, and this is their greatest need. We
are most deficient in phosphorous and next in nitrogen. Both of these

elements of plant food should be increased.

We have already pointed out that the most famous apple-producing

sections have fertile soils, therefore, it seems good reasoning to me that

we must make our orchard soils more fertile to make them very

productive.

Fertilizer experiments in our own State by our Experiment Sta-

tion, in Pennsylvania, and in Massachusetts, have shown marked results

from the addition of nitrogen and organic matter either as manure or

as a cover crop, and a somewhat beneficial result from phosphorous and

potash. In our own state, the above elements have greatly increased the

crop some years, and the fact that there have not been more crops is

due. I think, to other limiting factors. In the Pennsylvania experiment,

conducted by Professor Stewart, the addition of nitrogen in any form

has always increased the yields. This has been true there even of nitrate
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of soda. Manure gave the largest increase in the crop, as much as fifty-

nine per cent in older orchards.

WHAT WE ARE PRACTICING AND WHAT WE RECOMMEND.

We are treating our orchards as fast as possible M'ith two tons per

acre of ground limestone. This is to sweeten the soil, so that the le-

gumes will grow better. By actual test, we have received four times the

growth of cowpeas on the limed strip that we did on the cheek strip.

Then we are applying one ton of raw rock phosphate per acre. If pos-

sible we like to plow or disc this under with a crop of cowpeas. In our

young orchards we raise corn one or two years, then a crop of cowpeas

to plow under with phosphate rock. This will be continued until the

land is rich enough to produce seventy-five to one hundred bushels of

corn per acre. After that we may continue to grow cowpeas and take

some of the crops to spread in the older orchards, where it is hard to

grow enough organic matter.

In older bearing orchards we cultivate every year, sowing a cover

crop of cowpeas ever}^ two or three years. We also sow rye frequently

to form a winter cover and to increase the organic matter. Trees should

be planted much farther apart, so that when the trees are full grown,

cover crops can still be grown to keep up the humus and nitrogen con-

tent of the soil. For our level orchards we think the cultivation cover

crop nuich the better system, but if I had a rough, hilly orchard, I cer-

tainl.y would follow the sod mulch system.

Whatever system is followed, the humus content of the soil should

be maintained and increased. The plant food elements should be bal-

anced up and increased until the trees have an abundance of plant food

for their heaviest drafts. The richer the soil, the smaller the quantitj''

of moisture required for crop production.

If our orchard soils are rich in humus, they will store up vastly

more moisture than if they contain little humus. Then if they contain

large supplies of plant food, they should and will produce annual crops,

even maturing strong, vigorous fruit buds while carrying a good crop

of fruit.

KEEPING QUALITY OF APPLES.

Wm. R. Lazenby, Professor of Horticulture and Forestry,

Columbus, Ohio.

We do not know just why some apples keep longer than others. It

is a varietal characteristic not easily explained. We do know, however,

that there are many conditions that influence this quality. The latitude,

the character of the soil, whether the orchard be in sod or tillage, the
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weather of the growing season (espeeially that part when the fruit is

Hearing maturity), the presenee or absence of certain insects and fungi,

the size, coloration, and degree of ripeness when the fruit is picked, and

the method of handling and storing after picking,—all these and other

factors have much to do with the keeping quality. As a rule, apples

that are grown on a warm, sandy or gravelly soil ripen earlier than

those grown upon clay, but they do not keep so well. Apples grown

under the sod and mulch method are better colored and keep better than

those grown under thorough tillage. Apples keep better when grown

during a comparatively dry season than during one which is wet. This

is due in great part to the presence of fungi which thrive when it is

moist and warm ; in fact, there is no fungicide equal to dry climatic

conditions. Methods of harvesting, packing, storing, and handling in

transportation have much to do with the keeping quality. Circum-

stances and conditions that affect some varieties injuriously have less

influence on others. For example, a slight lack of care in handling will

cause varieties like the yellow belleflower and the northern-spy to de-

cay where other varieties are in nowise affected.

It is not easy to realize that an apple picked from a tree is still a

living organism and that it carries on certain functional activities for

days, weeks, months, and sometimes very slowly, under the retarding

influence of cold, for one or more years. This, life which has been

called
'

' after ripening,
'

' is maintained at the expense of the apple itself

;

it is, in fact, a slow form of dissolution, and is manifested by a respira-

tory action during which water and carbon dioxide are exhaled. At the

same time, there are certain transformations taking place in the cells of

the fruit : starch is changed into cane sugar ; cane sugar into invert

sugar; finally, there is a decrease in the total quantity of sugars. At

the same time, the acids grow less in amount and the volatile oils and

ethers that give to apples their characteristic flavors diminish. If food

is withheld from an animal, it continues to breathe in oxygen and

breathe out carbon dioxide, but the waste of the body is not repaired,

and it loses its weight and becomes thin in flesh. After a time, it dies

of starvation. An apple picked from a tree is like an animal when food

is withheld. There is a steady and continuous loss of weight although

the fruit is sound and firm. For a long time, the writer believed that the

loss of weight in stored apples was due to the evaporation of water

alone but when he found that the percentage of water was practically

constant notwithstanding a marked decrease in weight, he was con-

vinced that solid material was being decomposed and lost, as far as the

apples were concerned. Experiment has shown that this lost material

was largely carbon and that it was given off as in animal respiration.
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Respiration, being, in part at least, a chemical reaction, is more

rapid in high temperatures and is slowed down by cool ones ; hence, the

change in composition and texture of the apple is more rapid in warm
than in cool temperatures. The respiration process is not stopped, as

some have supposed, by cold storage ; it is simply slowed down. "We

have found that, on the average, the destructive action is from four to

six times as fast in a temperature of 70° F. as it is in a temperature of

36°. As a general rule, apples can be kept twice as long in cold storage

as in a cool cellar. During the past few years, the writer has been con-

ducting a series of tests to determine, if possible, just what part certain

factors play in the keeping of apples.

One test to show the effect of early and late picking was recently

concluded, and while the results are by no means conclusive, they are

perhaps worthy of record. Twenty specimens of three varieties, Ben
Davis. Rhode Island Greening, and Grimes Golden, were picked each

Aveek beginning September 9 and ending October 17. The apples

selected at each picking came from the same trees, and were as sound

and as nearly perfect as possible. As soon as picked, the apples were

placed on a shelf in a cool, dry cellar. They were carefully examined

and their condition noted on the following dates : Nov. 29, Jan. 6, Feb.

28, April 12, and May 18. The tabulated results show very little dif-

ference in the keeping quality of the earliest and the latest pickings,

but with each variety in the test the intermediate pickings showed the

largest per cent of decay. For example, the twenty Ben Davis apples

picked September 11 and the twenty picked Sept. 18 showed at the end

of the test. May 18, a total of eighty-five per cent of sound apples in

each case.

The pickings of September 25 and October 2 showed fifty-five and

sixty per cent of sound apples respectively, while the picking of October

18 showed eighty-six per cent of sound specimens.

The Rhode Island Greenings picked Sept. 18 showed seventy per

cent of sound specimens on the eighteenth of INIay. The same number of

specimens picked Sept. 25 showed thirty per cent, while the picking of

October 2 showed sixty per cent of sound apples May iS.

It may be said, in general, that when the several pickings of the

different apples were examined for the last time, on May 18, the latest

picked specimens were in the best condition as to soundness, flavor, and
shrinkage. There is no doubt but that early picking favors the keeping

quality of some varieties of the apple, but this is almost invariably at

the expense of quality, and as a rule a medium later rather than a

medium early picking gives the better results.

On October 31st knife wounds were made in the skin of four speci-

mens each of Northern spy, Ohio pippin, and Ben Davis apples. These



272 AMERICAN POMOLOGICAL SOCIETY "

Avounds Avere about one-half an inch long and the skin was left in place.

Two of the wounded specimens of each variety Avere left as checks, and

the other two inoculated. The inoculation was effected by introducing

into some of the Avouuds the Avhite spores of the apple rot, and into

others bits of decayed tissue. The apples AA'ere placed in a \A-arm room

and examined at intervals of a few days. The results AA'ere carefully

tabulated, the extent of the decay being given by accurate measure-

ments.

Both methods of inoculation had the same effect, and all the in-

fected apples began to decay before the end of seven days. Only one of

the sound apples that were used as checks showed signs of decay at the

end of seventeen days.

In another test the effect of decayed apples in contact with those

that are sound Avas noted. On October 17 three sound apples each, of

various varieties, were placed firmly in contact Avith badly decayed

specimens of the same variety. The skin of one of the sound apples was

broken at different points, another apple Avas bruised Avithout rupturing

the skin, and one Avas left Avith the skin perfectly sound. At the end of

a fcAV days, the Avounded or skin-broken apple in nearly every case

showed signs of decay, and a few days later the decay was Avell de-

veloped. FcAV of the bruised apples shoAved any signs of decay at the

end of two weeks, and the decay made still slower progress Avith the

apples that were left Avith sound skins.

This fact Avas very evident. The poorer keeping varieties Avere

readily infected by simple contact Avhile the better, or what are generally

recognized as long keeping varieties showed remarkable poAver of re-

sistance. Of the very obvious lessons from these simple tests, one is to

keep all sources of infection as far removed as possible, and if practi-

cable remove all infected specimens as soon as discovered. Another

lesson which some still need to learn is to avoid breaking or even bruis-

ing the skin if you wish apples to keep Avell. In addition to this, to

keep your apples free from insect injuries and fungus diseases is a

great factor in prolonging or at least retaining the normal keeping

quality.

SOME RECENT EXPERIMENTS WITH LIME-
SULFUR SPRAY.

Errett Wallace, Cornell University, Ithaca, New York.

This paper must be considered only as a summary of conclusions

draA\Ti concerning the subject under consideration. A discussion of the

points mentioned in this paper forms the subject matter for three New
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York (Cornell) Station bulletins: No. 288 on "Spray Injurj^ Induced

by Lime-Sulfur Preparations," No. 289 on "Lime-Sulfur as a Summer
Spray," and No. 290 on "Studies of the Fungicidal Properties of Lime-

Sulfur Preparations." For details you are referred to these publica-

tions.

PRELIMINARY DISCUSSION.

Up to the present time we have been almost entirely dependent on

field experiments for progress in studying the fitngicidal properties of

various preparations used to control fungous diseases of plants. The

method, although it should be useful as a final test, when used alone is,

at best, very wasteful of time. A whole season is required to get re-

sults from a single set of experiments; therefore, we must expect that

progress in the discovery of new fungicides or beneficial modification of

old ones will be slow, until some method is adopted whereby the fungi-

cidal properties of various substances can be studied in the laboratory.

Our suggestion is not that such tests should replace field experiments,

but supplement them by selecting from the many possibilities, the few

probabilities. The latter can then be verified by field experiments.

So far as we know, no such method as we are about to describe has been

adopted by botanists or plant pathologists. We believe that by using

this method, we have been able in a few weeks during the winter to

select from fifty or more modifications of lime-sulfur solution five which

seemed most worthy of a field trial. It might also be stated that they

were not the five that we should have selected, had not the preliminary

laboratorj^ tests been made. This means that at least one year more
would have passed with some of the most important points not tested

by us.

It is true that many experiments have been carried out, testing the

effect of certain fungicidal solutions on spore germination. In most

such cases, however, the spores were placed directly in a solution or

mixture of the fungicide.* Such results, therefore, must be considered

as of scientific interest rather than as serving to indicate what these

same substances will do after being sprayed and dried on the plant. It

is after having dried that a fungicide, with very few possible exceptions,

must prevent infection. For example, lime-sulfur solution, according

to chemists, before applied to the trees, consists of soluble sulfides of

calcium ; chiefly tetra and penta sulfides. (CaS^ and CaS.,) It remains

in this soluble form for a short time only. The solution, in contact with

the oxygen and the carbon dioxide of the air is soon transformed into

*T. J. Burrill, (111. Agr. Exp. Sta. Bui. 118:553-608, 1907) made most of
his tests with bitter rot fungus in this way. His experiment 11 (Ic. p. 569)
consisting of germination tests on two sprayed cover glasses is somewhat sim-
ilar to the method we have employed.
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more or less insoluble material over the sprayed portions of the plant.

The calcium tetra and penta sulfides (CaS^ and CaSg) soon become

oxidized to thio-sulfate (CaSoOs), and later to sulfite (CaSO,), sulfate

(CaSO^), some free sulphur, and perhaps other compounds. Thus, we
must depend on comparatively insoluble compounds which are hun-

dreds of times less effective in preventing spore germination than the

clear solution which was applied to the tree. In other words, a dilution

of the concentrate that would prevent germination of spores placed di-

rectly in it would require a concentration several hundred times greater

to control the same fungus after application and drying on the trees.

This is shown by some experiments recorded in the following table to

be true in the particular case of lime-sulfur solution in preventing

germination of conidia of Sclerotinia fructigena. (the brown rot

fungus).

Table I.

Spore germination tests in greatly diluted lime-sulfur solutions.

Spores placed directly in the solution.

Treatment.
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Department, during the winter of 1908, in connection with some class

work. This work was descrihed and a few brief notes on the subject in

general were given in a paper by Dr. Reddick and the senior author

('10), read before the American Phytopathological Society at their

Boston ^Meeting, December, 1909.

Returning to the fundamental principle of plant disease control,

preliminary to a discussion of specific methods of testing the fungicidal

values of substances, we have already pointed out the fact that it is not

necessarily the compound applied to the tree that acts as the fungicide.

Contact with oxygen and carbonic acid gas of the air in most cases

doubtless entirely changes its chemical composition and properties be-

fore weather conditions favorable for fungous infection arrive. As a

matter of fact, it is desirable that this change should take place, at

least in a spray that is applied in the soluble form such as lime-sulfur

solution. The more stable very slightly soluble form is desirable, in

order to distribute the effectiveness of a given application over a much
longer period of time. To illustrate this ; if lime-sulfur remained in

solution as applied, it would be extremely effective, since the solution, as

such, is applied several hundred times stronger than is necessary to

prevent spore germination, as shown in Table I. It would be effective,

however, for but a very short time, as the first few moments of rain

would largely remove it. What we want, then, for a fungicide is a sub-

stance that, w^hen sprayed on a plant, is locked up in stable form from

which it is released very slowly when needed, either by solvent action of

meteoric waters, or by secretions of solvent substances by the spores,

(evidently by both, at least in some cases.) This suggests certain

properties essential for a good fungicide. First, the substance or sub-

stances that go into solution from the dried coating of spray material

must have fungicidal value. If this condition is not met, it matters

little whether the material applied to the plant has or has not fungicidal

value. Second, those substances must go into solution in the presence

of meteoric ivater and germinating spores of the fungus to he controlled,

in sufficient quantities to prevent germinating of these spores. Third,

it must not go into solution in such quantities, or so rapidly, that the

material will all dissolve and be carried off with the first short rain nor

in such quantities as to cause injury to the host, if the resulting solution

is caustic. Fourth, the material must adhere to the plant, so that the

rains will not carry off the solid particles until they have gone into

solution. From this, we see it is not the properties of the solution as

applied to the tree that are important in the control of fungous diseases,

('10) Reddick, D., and Wallace, E., Science, n. ser. 31: 798, 1910.
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but those of the linal product after its compositiou has been changed by

exposure to atmospheric conditions.

We learn very little or nothing, so far as practical results are con-

cerned, by testing the fungicidal properties of the solution in the form

applied to the tree. A chemical analysis of this solution is of interest to

enable us to predict what is probably formed after exposure to atmos-

pheric conditions. But an actual chemical analysis of the dried fungi-

cide would be of much greater interest and value.

With these points clearly in mind, a laboratory method of testing

the fungicidal value of a spray and the effect of various modifications

on it naturally suggests itself. We do not test the substance that is

applied to the plant as found in the spray tank, since it is not in this

form that the substance prevents fungous infections. Rather we at-

tempt to test the value of the resulting product after it has been sub-

jected to atmospheric conditions, as a result of which its chemical com-

position and properties are, in most cases, entirely changed. The

method, in brief, is very simple.

We spray slides with the material in question (Fig.' 1
) ; sub-

ject them to atmospheric conditions until the coating of spray has dried

thoroughly
;
place drops of water containing viable spores of the fungus

on the sprayed and on the unsprayed slides for checks, or preferably

carry the check on the unsprayed half of the same slides ; and place in

a moist chamber long enough for germination to take place. By micro-

scopic examination, the percentage of germination in each case can be

determined, and the comparative fungicidal values of various sub-

stances can be readily estimated. This alone is not a test for all the

essential properties above mentioned. It is, so far as we know, Ciuite an

accurate means of comparing fungicidal values of the final product in

approximately the form in which it is found when called upon to pre-

vent infection of the host.

It does not, however, insure that the fungicidal substances con-

tained therein do not go into solution too rapidly, causing them to be

entirely carried off with the first rain. Neither does it measure the

adhesive qualities of the solid particles themselves. To make the test

of value concerning these points, it is desirable to subject the sprayed

slides, after drying, to some washing process. Probably no better

means could be devised than to simply expose them to rain, which is the

actual agent active on the trees. It is probable, however, that the ma-

terial would be more easily washed from smooth slides than from the

more or less rough surface of plants. Just how successfully the proper-

ties of adhesiveness and solubility can be tested by this method yet re-

mains to be determined.

In carrying out this work, many difficulties arise, and sometimes as



THIRTY-SECOND BIENNIAL SESSION 277

yet imexplainable variation in results are noted. Conclusions should

be drawn only from a large number of carefully checked experiments.

The slightest variation in conditions should be carefully noted.

Finally, no generalization can he made applicable to all fungous

diseases. Each fungus must be studied separately, first knowing its life

history, and governing the study of the fungicidal tests accordingly.

AA'ith this very general description of the methods which we used

in testing out the fungicidal values of lime-sulfur preparations and

their various modifications, I shall now give a brief summary of some

of the conclusions drawn from the experiments. A detailed account of

the experiments leading to these conclusions is given in New York

(Cornell) Station Bulletin 290.

SUMMARY OF CONCLUSIONS BASED ON FUNGICIDAL TESTS.

Lime-sulfur solution used alone at strengths safe for foliage was

found by both laboratory and field tests to be only fairly effective as a

fungicide. In general, a stronger concentration was required to prevent

germination of conidia of Venturia inequalis than those of Sclerotinia

fructigena and still stronger was required for Sphaeropsis malorum.

Arsenate of lead alone seems to have some fungicidal value, giving

rather better results in field tests than laboratory experiments indicated.

This is probably explained by its excellent adhesive properties, in that

it keeps the surface of the host so thoroughly coated as to prevent the

entrance of the germ tube, even though germination of the spores may
not be prevented.

Our experiments, both in the field and laboratory, have demon-

stratvi-d l)eyond a doubt that the addition of arsenate of lead very

greatly increases the fungicidal properties of lime-sulfur solution. The

increase seems more marked than could be attributed to the rather weak

fungicidal value of arsenate of lead itself, and we, therefore, conclude

that the chemical reaction which takes place when the two substances

are combined is beneficial rather than detrimental.

The action of carbonic acid gas on the lime-sulfur solution (as in

the case of the use of the gas sprayer), although entirely changing its

chemical composition, did not in our tests materially affect its fungicidal

value. The soluble sulfur is precipitated before application, and the

resulting product seems as effective as the relatively insoluble com-

pounds to which the solution would otherwise soon change on exposure

to the air, after being applied in the soluble form. This seemed true

both of lime-sulfur alone, and with lead arsenate added. In case of

tender foliage, however, there is danger of injury from arsenic, when
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the two combined are so precipitated. On the other hand, with lime-

sulfur alone, the action of the gas by precipitating the soluble sulfur

seems to entirely destroy its caustic properties, as would be expected,

making it absolutely harmless to foliage. It is probable that the ad-

hesive properties of lime-sulfur thus precipitated before application are

not quite so good as when applied in the soluble form, although the re-

sults of spraying experiments this season (1910) under quite trying

conditions were good. Further investigations of this point are de-

sirable.

The addition of lime to lime-sulfur solution, according' to a limited

number of laboratory experiments, seemed to slightly increase its

efficiency. In field tests, no difference that could be attributed to the

addition of lime could be noted. The evidence on this point is not con-

clusive further than that we are convinced that there is no marked effect

one way or another.

The addition of iron sulfate, according to laborator}" tests, seemed

to slightly increase the fungicidal properties of lime-sulfur solution

when no arsenical was used. When lead arsenate was combined with the

two, the increased efficiency due to the lead arsenate did not seem to be

realized as when the iron sulfate was omitted. Field tests on this point

are inconclusive.

Sediment from a commercial solution (Niagara Heavy Grade) in

the laboratory seemed to show about one-half as much value as tlie same

volume of the solution. This conclusion was confirmed by a field test.

Sediment from home-boiled preparations where magnesium lime was

used showed considerably more value than where pure calcium oxide

was used. Field tests favored this conclusion, but the number of apples

setting on trees thus sprayed was so small that this point is still open to

question. If this holds true, the value of sediment will vary largely

with the magnesium content of the lime used.

Calcium sulfite and sulfate, other ingredients of sediment, were

tested and found to have but very little fungicidal value. Free sulfur

doubtless has, but the amount of this contained in the sediment is

hardly enough to account for the fungicidal properties of the latter.

A study of the principle of the action of the fungicides in prevent-

ing spore germination gave some evidence that the spore itself is active

in bringing into solution small quantities of the fungicide, which, in

turn, prevents germination. Some inhibition is occasioned without the

action of the spores, as indicated by the fact that spores germinated

more abundantly in water that had stood on sprayed slides for a time

and had been removed, than in water not so treated. The inhibition

was not nearly so marked, however, as when water in which spores had
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germinated was filtered, placed on slides that had been sprayed, re-

moved, and used for tests.

LIME-SULFUR INJURY.

lu regard to lime-sulfur injury, many conflicting reports have

been received. Some have experienced no injury, others report quite

serious burning of foliage, and some had fruit injury which they at-

tributed to lime-sulfur.

One point we wish to make clear is that we cannot apply what we

know about bordeaux injury to lime-sulfur injury. The two problems

are entirely different. Because certain weather conditions favor bor-

deaux injury is no reason why we should expect those same weather

conditions to favor lime-sulfur injury. The chemical properties of the

two preparations are entirely different. . In case of properly made bor-

deaux, the copper is applied in an insoluble, harmless form, and cannot

cause injury until it is in some way changed to the soluble form by the

action of certain atmospheric agencies. The injury, therefore, may fol-

low soon after the application or be delayed for some time until weather

conditions occur that tend to favor the formation of soluble copper. In

ease of lime-sulfur solution, on the other hand, the sulfur is applied in

the soluble form which is many times more caustic than it is later, after

it has dried and changed to a comparatively insoluble form. In this

easCj then, we would naturally expect that the resulting injury would

follow very soon after the application or not at all. The burning, we
believe, is done while*the spray is drying on the tree. It usually ap-

pears two or three days after the application. It is possible that a form

of delayed injury may sometimes follow the use of lime-sulfur with an

arsenical, such as lead arsenate ; but we have evidence from our past

season's experiments that this is arsenical injury, and not caused by the

lime-sulfur.

We believe there are several factors which have an important bear-

ing on the occurrence of lime-sulfur injury. Time will only permit a

summary of the conclusions drawn from a study of this subject.

We are yet uncertain as to what extent and in what way lime-siilfur

injury is influenced by weather conditions. There seemed, in our ex-

periments, to be no correlation between the weather at the time of or

after application and the resulting injury. It is probable that the gen-

eral weather conditions- of the season previous to the time of application

may so influence the foliage as to make it more or less susceptible to

lime-sulfur spray injury. This is, doubtless, largely due to the influ-

ence of the weather on fungous injuries of the foliage.

The method of application is a very important factor. Over-
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drenching is likely to cause burning of the foliage and should be avoided,

at the same time being sure to thoroughly coat all parts of the tree.

Arsenate of lead is the only arsenical that has thus far proved to

be safe for use with lime-sulfur solution on apple foliage. Arsenite of

lime, arsenite of soda, or paris green is likely to cause serious foliage

injury, while arsenate of lead decreases to some extent the caustic

properties of lime-sulfur solutions. It is possible, however, that it may
in some cases also cause injury after long exposure to the action of the

atmosphere, or when applied with the gas sprayer.

The addition of lime or the retention of the sediment in the lime-

sulfur solution seemed to have very little, if any, effect on the amount

of foliage injury caused by the spray.

Precipitation of lime-sulfur solution alone by carbon dioxide, apply-

ing it, for example, with the gas sprayer, prevents its caustic action on

peach foliage, when used even as strong as 1-30. Precipitation of lime-

sulfur and arsenate of lead in the same way is very dangerous when

used on peach foliage. We had no serious burning of apple foliage

treated in this way. The carbon dioxide probably liberates soluble

arsenic, which seems to be responsible for the burning. It would, there-

fore, not be advisable to use a gas sprayer when lime-sulfur solution and

arsenate of lead are to be combined, on peach foliage, at least.

Infection of apple leaves by the scab fungus previous to application

is one of the most common causes of spray injury. The injury caused

by the fungus admits the spray material to the inner tissues of the leaf

more readily. Prol)ably insect injuries play an.im'portant part in spray

injury also. This was doubtless one of the most important factors this

season.

There is some evidence that the foliage of healthy, vigorous trees

is better able to resist the caustic action of the spray material than that

of the weak ones. Just how far this is due to physiological conditions in

the tree and how far to greater injury by parasites is as yet uncertain.

Varietal susceptibility is important, at least with pears. The

Duchess is much more susceptible to spray injury on the foliage than

any other variety noted. With apples, no marked degree of resistance

or susceptibility has been noted in any of the varieties observed by us.

Scott, however, notes that the Winesap was much more resistant to

spray injury than other varieties.

On peach foliage, arsenate of lead ah)ne caused foliage injury to

appear sooner than where the same amount was used with lime-sulfur

soluti(m diluted 1-150. Injury from the latter appeared, however, about

a month later, and the type of injury was identical with that caused by

arsenate of lead alone. This indicates that soluble arsenic was in some
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way at first neutralized by the lime-sulfur, but later made soluble after

long exposure to atmospheric agents.

If russetting of apples is ever due to the lime-sulfur spray, it is

very rare and of minor importance. There was this season considerable

russetting on unsprayed fruit, due to natural causes. In our experi-

ments even this natural russetting was reduced by lime-sulfur spray.*

THE SUMMER SPRAYING OF PEACHES.
J. P. Stewart, Experimental Horticulturist, State College, Pa.

During the season of 1910, an opportunity was offered to the De-

partment of Experimental Horticulture, at State College, Pa., to make

some further studies on the summer spraying of peaches. A block of

trees in the extensive orchard of jMr. W. Fred Reynolds of Bellefonte

was very kindly offered for this purpose, and the necessary additional

assistance was provided in the Department.^ The results secured,

though not conclusive in all cases, are believed to be of sufficient interest

to warrant presentation at this time, especially as a report of progress.

The primary object of spraying peach orchards in summer is to

control brown rot. The control of curculio is a prerequisite for this, and

the practical prevention of peach scab, the black-spotted disease that

often cracks the fruit and makes it more or less lop-sided, is incidentally

secured. The object, in our work was essentially to try out the best

known method - of accomplishing these ends, and to compare it with

other available sprays in order to secure possible improvements. The

relative safety of these sprays upon the foliage and fruit was also con-

sidered, as well as their effect upon the carrying quality of the fruit

in shipment.

In our experiment, a block of some 280 trees about ten years old

was chosen. The variety was Early Crawford, which had been planted

as a filler among apples, every fourth tree being the latter. This variety

was chosen especially because in previous years it had shown more rot

than others in the orchard, and its trees were well covered with blossoms.

* Since writing the above, we have read the manuscript of a forthcoming
bulletin of the Maine Agricultural Experiment Station by W. W. Bonus, and of

a New York (Geneva) Experiment Station Bulletin by P. J. Parrott, in which
the author's record russetting of fruit which they consider to have been caused
by lime-sulfur solution. A. B. Cordley, or Oregon, in a letter, reports similar
fruit injury. All agree, however, that the fruit injury caused by lime-sulfur is

of minor importance.

' One of our advanced students, Mr. W. H. Sill, had direct charge of the

work, during the writer's absence, and much of the success attained is due to

him. Excellent service, in addition to his other duties, was also rendered by
Mr. H. F. Hershey, regular assistant in the Department.

" The self-boiled lime-sulphur treatment proposed by Scott of United States

Department of Agriculture, Bureau of Plant Industry, Bui. 174, 1910.
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OUTLINE OF THE EXPERIMENT.

The plan of the experiment involved three sprayings and nine dif-

ferent treatments, with appropriate "buffers" and checks. In the first

spraying, all plots except the checks were treated alike, using lead
arsenate, lime, and water at the rate of 2-2-50.^ This application was
aimed primarily at the eureulio and was applied on May 19, just as the

calyces or
'

' shucks
'

' were shedding. The second application was made
a little less than a inonth later, on June 11 and 14, the ''data" trees be-

ing all sprayed on the 11th. At this time the different fungicide and
arsenical combinations named below were applied. In the third sf>ray-

ing, the arsenicals were omitted, the application being made on June 24.

For best results in controlling the diseases this third application should
have been deferred for three or four weeks, since the fruit proved not to

be ready to pick until August 23, or about eight weeks after our last

application, when it should have been only about a month between these

dates. All treatments were under the same conditions, however, so that
for purposes of comparison the experiment was not appreciably affected.

The materials used in the second and third applications Twith
arsenicals omitted in the third) were as follows:

Plot I, Check. (Unsprayed throughout).

Plot II, "Buffers." (Three rows of trees, sprayed as in plot 3, that were in-
cluded between the data trees and unsprayed portions, to avoid undue
exposure of the former to sources of infection).

Plot III, Self-boiled lime-sulfur, 8-8-50; and lead arsenate, 2 lbs. to 50 gallons.
(Made as described by Scott, in U. S. D. A., Bur. of Ent. Cir. 120: 5-7;
and B. P. I. Bui. 174. 1910).

Plot. IV, Lime-sulphur solution, 1.003; and lead arsenate, 2 lbs. to 50 gal. (The
lime-sulphur solution in all cases was made as described by the writer
in Penn. Bui. 99, 1910. A density of 1.003 is approximately equal to a
dilution of 1 to 100 of our best commercial lime-sulphurs, those testing
1.30 Sp. gr. or 331/2° Baume).

Plot V, Lime-sulphur solution, 1.003; and arsenite of lime, 2 pints to 50 gallons.
(The arsenite of lime here and in plot VIII was made as described in
Penn. Bui. 99).

Plot VI, Lime-sulphur solution. 1.003; and lead arsenate, 2 lbs. to 50 gal.; ap-
plied with carbon dioxid gas sprayer. (This was expected to eliminate
the burning by precipitating the sulphur, without losing the fungicidal
action )

.

Plot VII, Sulfocide, 1 to 400; and lead arsenate, 2 lbs. to 50 gal. (This com-
bination was not advocated by the manufacturer, but was tried to de-
termine results, since we had evidence that the Paris green recom-
mended was unsatisfactory).

' The lead arsenate was the same throughout the experiment, being kindly
furnished us for the purpose by the Grasselli Co., of Cleveland, Ohio. The lime
throughout was high in calcium, about 95.% CaO; and the water used was rain
water obtained from a cistern. In all cases the applications were fairly heavy,
averaging about 2V2 gallons to the tree. They were made with a barrel hand
pump in all cases except the 2nd and 3rd applications on plot VI, which were
made with a Niagara gas sprayer.

i
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Plot VIII, Siilfocide, 1 to 400; and.arsenite of lime, 2 pints to 50 gal. (Tried for
reasons indicated in VII).

Plot IX, Pyrox, 5 lbs. to gal. of water. (This is a commercial preparation of
bordeaux and lead arsenate, which has given good results on apples.
It was tried here a little stronger than the manufacturers recom-
mended, but it apparently is not desirable for peaches, as later results
show).

Plot X, Bordeaux, made with i/^ lb. copper sulfate and 6 lbs. lime to 50 gal.

water; and lead arsenate, 2 lbs. to 50 gal. (This spray was formed bj'

aoubling the amount of CUSO4 in the next for comparison with it).

Plot XI, Bordeaux, %-6-5-; and lead arsenate, 2 lbs. to 50 gal. (This spray was
recommended as having been in successful use for several years, in the
Van Lindley orchards of Southern Pines, North Carolina).

Plot XII, Buffer. (Sprayed like XI. See plot II).

Plot XIII, Check. (Unsprayed).

The plots were adjoining and contained 20 trees each in double

rows, excepting II and XII, which contained 30 trees each, in three

rows. The data on all plots were taken from the five or six central trees,

thus providing in all cases a "buffer" of at least three sprayed rows be-

tween the sprayed data trees and unsprayed conditions. It will be noted

that the experiment contains six sulphur treatments, and three bordeaux.

Full records of the weather during the experiment were kept, but are

omitted here.

RESULT.

Since the injury caused by the spray itself is one of the most im-

portant matters in peach spraying, special attention was given to it

throughout the experiment. The extent of the injury as well as its

nature was noted. The amounts of twig injury and of fruit and leaf-

drop w^ere determined by trial counts and estimates. The injury to the

picked fruit was determined by the random-sample method described

below. The approximate maximum injuries are shown in Table I. These

injuries were not all at their maximum at the same time, those from the

bordeaux preparations developing most slowly. The fruit drop recorded

against the checks approximates that occurring on the unsprayed trees

from various causes, up to picking time.
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TABLE I.

EFFECT OF SPRAYS ON PEUIT, FOLIAGE AND TWIGS.

Plot



lis. 1- Fruit Injured by Fungicides.

Fig. 1'. Unsprayed Apples.

(See page 289)



Fig. 3. Apples Sprayed.
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IX and X, for example, the iujury to the fruit was apparently identical

in character, though the fungicides evidently varied. There can be little

doubt, therefore, that this injury is directly due to the arsenical, since

it is the onl}' common material, and also since a similar injury is reported

by Haywood and ^IcDonnell ^ where lead arsenate only was used.

The general appearance of the injury on the picked fruit is shown

in Figure 1. Most of the dropped fruit on these plots was similarly

affected. The injury was most frequent where the spray material had

collected on the fruit in some quantity, especially between the fruit and

its adjacent twig or between fruits, and dried. The injured portion be-

came dark, sunken, more or less hardened and leathery, and frequently

cracked away from the sound portion and emitted gum. The injury to

the foliage and twigs is also doubtless largely of the same nature,

_though not of necessity entirely so, since it is well known that the foliage

is quite susceptible to some injury from the fungicides alone, even at the

low strengths used.

Assuming then that the injury, to the fruit at any rate, is primarily

due to arsenicals, the question arises as to how it is brought about. The

arsenate evidentlj^ did not become soluble with water and lime alone, in

sufficient quantities to cause the observed damage, as is apparently

proved by the fact that no perceptible injury resulted in three and one-

half M'eeks following the first application. Atmospheric carbon dioxid,

which has been suggested as the possible dissolving agent, appears to

have no action on lead arsenate directly, since Haywood and McDon-

nell ^ have found that lead arsenate of either composition, PbHAs04 oi'

PbgCAsO^)-,, is rather "less soluble in distilled water saturated with

carbon dioxid, even when heated to 50° C, than in cold distilled water

free from carbon dioxid." Certain salts, especially of sodium, when

present in the spray water even in relatively small quantities, are well

known to exert a very marked solvent action on lead arsenate.^ But

even this can hardly have been operative in our results, since only rain

water was used. Our conclusion, therefore, is that the fungicides which

were added, especially those in soluble form, have acted like other salts

in solution, and have brought about the dissolving of the arsenicals.

In i^lot III. the fungicide was not in solution to any appreciable

Figure 1. Typical injured peaches from plots VI to XI. The injury is ap-

parently due to the arsenical directly, with the fungicide aiding indirectly.

^U. S. Bur. of Chem. Bui. 131:36-37. 1910.

'U. S. Bur. of Chemistry, Bui. 131:45-46. 1910.

^U. S. Bur. of Chem. Bui. 131:46-48; and Headden, Colo. Bui. 131:22. 1910.
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extent, hence little or no action.^ In IV, a reaction occurs, but the dis-

solved arsenate is re-precipitated as rapidly as formed, probably largely

as calcium arsenate, and thus the injury is relatively slight. In plot VI,

however, where carbon dioxid also is added, soluble arsenic was evidently

set free in considerable quantities. The gas, therefore, was apparently

able to break down the secondary compounds formed in IV, probably

changing the arsenate of calcium to the carbonate in the process. Re-

gardless of the exact reaction, however, the use of the gas sprayer in

connection with the comMned lime-sulphur-arsenate spray is obviously

very dangerous and not to be recommended. On the other hand, in the

third application with the gas and lime-sulphur alone, no additional

damage was done to the trees of the plot and none whatever to adjacent

trees sprayed only at this time. In this plot, therefore, all the injury

is unquestionably due to modifications in the arsenical.

-

In plots VII & VIII, this solvent action of the fungicide upon the

arsenieals is very evident and easily explained. Here we had a material,

Sulfoeide, that according to our analyses is a soda-sulphur compound,

to which has been added a neutral organic substance that renders it

viscid. It has been used alone on peaches, at 1 to 400, with no appreci-

able injury. But when either of the arsenieals used by us is added,

there results the excessive injury shown in Table I. The addition of

Paris green is evidently no safer than that of lead arsenate, as indicated

by the results of Dr. Clinton in Connecticut,^ and also by disastrous re-

sults on pears obtained this past season by Mr. Hiester, President of the

Pennsylvania Horticultural Association. In short, the soda-sulphur

fungicide, in this case, acts like other sodium salts in rendering soluble

the arsenieals combined with it. Similarly in plot V, it is probably the

trace of sodium that still remains in our preparation of the arsenical,

which is responsible for the burning obtained, since calcium arsenite

itself is apparently less soluble than calcium arsenate, which is formed

to some extent in IV. The action with Bordeaux, in plots IX to XI, may
be somewhat different, but it is of less importance to us in this discus-

sion.

Summary of Spray-injury.—In this whole matter of sulphur-

arsenical injury, therefore, it seems (1) that when used at proper dilu-

tions, most of the injury is due directly to the arsenical, but indirectly

to the solvent action of the fungicide used with it; (2) that certain

' In any case the reaction can occur only to the extent in which both react-

ing materials are in solution, a point which seems to have been lost sight of in

many discussions of this subject.

" Similar results are reported by Wallace, in a forthcoming bulletin. No.

288, of the Cornell Station.

* Connecticut Report 1909-10, p. 611. In our results, it is noteworthy that

the injury with arsenite of lime was only about half that with lead arsenate,

though, of course, neither arsenical is usable in this combination.



THIRTY-SECOND BIENNIAL SESSION 287

sulphur sprays are entirely unusable with present arsenicals since they

contain soda; (3) that the use of spray water containing appreciable

<iuantities of sodium salts, or the use of commercial lime-sulphurs to

which .sodium or potash salts have been added, is especially dangerous

in connection with arsenicals; and (4) that the solving of the spray

injury problem, so far as it depends on the materials themselves, prob-

ably consists in the elimination of the solvent action of the fungicide by

properly putting it out of solution, coupled with the use of an arsenical

of the highest grade. The details of this process, we expect to try to

work out in the future.

TABLE II.

EFFECT OF SPRAYS ON YIELD AND GENERAL SOUNDNESS OF FRUIT.

Plot
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plots, as compared with the cheeks, are also doubtless due to reduction

of loss from curculio and rot.

The differences in soundness are more significant. On the cheeks, the

perfectly sound fruit ran from 5 to 16.5%, while on the best sprayed

plots it ran from 65 to 73%. It will be observed that the bordeaux

(14-6-50) has given the highest per cent of sound fruit followed very

closely by the sulphur solution and lime arsenite. Plots III and IV,

however, were lowered in soundness primarily by their greater damage

from curculio, shown later in Table III. With this exception their fruit

was the best of all.

The soundness of the fruit on VI is also notably high, thus showing

that the fungicidal properties were not lost by the precipitation of the

sulphur. The injury came quickly on this plot, the damage being done

by the second spraying ; and recovery was also very rapid.

Effect of the Sprays on Color. The fruits remaining on the tree, in

plot VI especially, averaged large and were extremely brilliantly colored.

Ihis was probably due to stimulation by the arsenic, when present in

less than killing strengths, coupled wdth the decreased foliage which ad-

mitted more light to the fruit. A similar increase in color appeared in

all the sprayed plots, the increase being roughly proportional to the

severity of the arsenical injury.

TABLE III.

EFFECT OF SPRAYS ON CURCULIO.

Plot
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Table III shows the effect of the treatments, in controlling curculio.

It contains some surprising results, some of which may be clue to acci-

dents of sampling or to other conditions within the range of experi-

mental error, and more repetitions are needed before drawing final con-

clusions. The first surprise is in the remarkable etficieney displayed by

arsenite of lime, in the second application, in both plots in which it oc-

curs (V and VIII). The other is the eciually surprising failure of lead

arsenate in certain of its plots (III, IV and VII). We do not attempt

to explain this, further than to say that some of the inequalities are due

to the fact that the dropped fruit was not here considered and, in the

rotted fruit, the curculio injury was often obscured so that it could not

be recorded witb certainty. The plots with considerable dropping and

rotting, therefore, doubtless escaped being charged with some of their

insect injury. The relative injury is presented, however, because of its

bearing upon some of the results that follow^

An interesting by-product was secured in this connection in some

remarkable control of curculio on the apple trees within the experiment,

which were sprayed along with the peach. The condition of the apples

on unsprayed and sprayed trees is shown in Figures 2 and 3. These

results held practically throughout the experiment.

The control of curculio in this case is the more remarkable because

of the relatively late applications of the arsenicals, the first spraying^

being about ten or fifteen days after petal fall on the apples, and the

second about three and one-half weeks later, as indicated above. Inci-

dentally, we may say that the control of curculio is doubtless of more

importance on apples than is generally supposed. We know of one

instance, for example, where over 80% of the June drop apples were

found affected with curculio larvae. We have been told heretofore that,

in the apple, if the fruit drops, the egg of the curculio hatches. In the

writer's opinion, it is probably more correct to say that if the egg

hatches, the fruit drops, the former statement merely having "the cart

before the horse."

In the control of curculio on apple, however, we do not say that the

times indicated above are necessarily the best. That is a problem for

the entomologist. We are merely calling attention to one case of quite

thorough control at the times indicated, primarily with lead arsenate

and lime-sulphur, though certain other materials were at least equally

effective.

Figure 2. Unsprayed apples, showing effects of curculio. These marks are
caused by feeding or egg-laying punctures that failed to develop larvae. When
the eggs hatch, the fruit drops.

Figure 3. Apples sprayed with lead arsenate and lime-sulphur. The
sprayed trees were of the same variety and location as those shown in Figure 2.
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TABLE IV.

EFFECT OF SPRAYS ON SCAB AND BROWN ROT OF PEACHES.

Plot
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prising, especially in view of the increased fungicidal action obtained

from this combination by Wallace, and it is another of the cases that we
do not attempt to explain. We believe, though, that the rot-showing of

the figures in IV is worse than the actual facts, due to accidents of

sampling in this plot as already noted in connection with Table III. It

is probable that about 15% of rot is more nearly correct. Even at that,

the advantage in plots V and VI is probably connected with their better

control of curculio and to the much greater amount of sunlight in VI
as a result of loss in foliage. These conditions also doubtless partly

account for the excellent . showing against rot in VIII, another unde-

sirable treatment. But at any rate, it is evident, as noted before, that

the precipitation of the sulphur in VI at least did no appreciable dam-

age to its fungicidal value.

INFLUENCE OP SPRAYS ON CARRYING QUALITY.

Any treatment that improves the carrying quality of such a short-

lived fruit as peaches is of great importance. To determine the effect

of our most promising sprays on this point, some fifteen half-bushels of

fruit A^ere taken from each of the plots indicated in Table V. This fruit,

without further spraying, was placed in a car of peaches for shipment

from Bellefonte to DuBois, Pa.

The test turned out to be a particularly severe one, inasmuch as

the car was left un-iced and unventilated, and, owing to various delays,

it failed to reach its destination for fruit delivery until August 26, three

days after the fruit was picked. The condition of the fruit when ex-

amined by Mr. Sill is shown in Table V.

TABLE V.

EFFECT OF DIFFERENT SPRAYS ON CARRYING QUALITY OF PEACHES.

Plot
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the miveiitilated car, and furnished ideal conditions for rot. The result

was that the unsprayed fruit showed 100% of rot, as indicated in the

table. Under the same conditions, the rot on the sprayed fruit was re-

duced to ]-4.3% in one case, and to 19.8% in another. Such improve-

ments in carrying quality alone certainly justify the practice of spray-

ing.

The difference observed between plots IV and V is probably largely

due again to the difference of curculio injury, coupled with the larger

amount of rot present in the fruit when picked. This gave a greater

chance for infection in passing over the mechanical sizer, which was

used in grading the fruit. It will be noted further that throughout the

experiment, excepting scab control, arsenite of lime ^ in th^e second

sulphur spray has apparently proved a little more efficient and a little

more dangerous than lead arsenate. This greater danger, and also the

unfavorable results with the arsenite reported by Wallace at Cornell,

make it inadvisable as yet to recommend its use. For the present, there-

fore, it appears to be safest to use high grade lead arsenate in connection

with lime-sulphur sprays.

The self-boiled preparation iigain shows its marked superiority

over the bordeaux. If we disregard its failure against curculio, which

may have been accidental in this instance, it still remains the safest and

most reliable peach spraj' that we know, and the only one that we can

safely recommend on a 'large scale for this fruit. The excellent showing

of the clear solution in certain instances, however, would indicate that

with a little more knowledge of injury control it ma" vet supersede the

self-boiled, at least in the third app^^^^ation. This is jyiimarily because

of its apparently eciual efficiency, even at the high dilutions required, to-

gether with its greater economy and convenience and its lessened stain-

ing of the fruit.

THE RELATION OF THE SOIL TO PLANT LIFE.

George T. Pow^ell, Ghent, New York.

In the development of a comparatively new country like ours,

which has made a most remarkable history in the growth of population

and wealth in a short period of time, we have overlooked some vital

things, and we are now beginning to realize that in the making of

phenomenal gains, there is generally somewhere along the line some

corresponding loss.

^ It should be remembered that this arsenite of lime was made according to

the formula which we presented in Buls. 92 and 99. It still doubtless has its

faults, but it apparently is less dangerous than the material reported harmful
by Scott, which was made by another method.
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Our country represents an empire in territory whose soil, while

greatly variable in character, seems practically inexhaustible in its fer-

tility. Yet in less than three centuries of production, our population of

above 90,000,000 of people is confronted unexpectedly at this time with

an unusual high living cost, and with rapidly increasing numbers of

consumers, and a decrease of the producing population of our rural

sections.

From the earliest history of our country to the present time, the

general treatment of the soil has been most unintelligent, inexcusably

destructive and wasteful. One of the direct results of this policy of

soil-robbing has been the dispossession of many of its decimators. The

soil has stored up in itself the life of the many ages that have passed,

and under right management and with proper conservation, there is suf-

ficient for many ages yet to come.

Every plant, during its existence, whether it be short or long, takes

from the soil mainly the foods necessary for its development, of which

a few of the most essential in their different forms of combination are

nitrogen, phosphoric acid and potash. These are still abundant in the

soil, and need not only to be conserved, but increased.

Plants are so largely dependent upon the soil for their support and

development that its condition should be such as will most fully meet

their requirements. These are plant foods that are not only sufficient,

but easily available, enough moisture to meet their needs at all times,

and humus enough in the soil to insure this. Without a right condition

of the plant food of the soil, such as may be utilized l)y the plant to its

fullest needs, its perfect development cannot be expected, and it is sub-

ject to the ills with which every plant grower has to contend. The tis-

sues of the plant become weakened and impaired, when they easily suc-

cumb to the steady inroads of disease.

"With the ruthless destruction of vast areas of forest land going on

for more than two centuries, the land has not only become exposed to

drying winds, but the water-holding capacity of the soil has become

impaired to such an extent that streams and springs fail ; and with the

reduction of large surface areas of water from which evaporation of

moisture may take place, the atmosphere becomes dry, and periods of

long drouth are more and more being experienced. This is the one main

cause of much of the disease with which we are obliged to contend in the

present times.

The improvement of the soil then becomes of first importance.

This may be done by a more thorough system of tillage. The incorpora-

tion of vegetable matter through manures, and by the use of leguminous

plants, is one of the most essential means for the replenishing of the
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humus, much of which has become worn out and exhausted by long

years of production. The use of clover for this purpose is excellent.

Its long roots penetrate the subsoil, opening it up to the more active

operation of the oxygen of the air, admitting more of warmth and

adding to its capacity to hold in larger quantities and over a longer

period the moisture necessary for the needs of plants. Clover has the

added important function of being able to utilize nitrogen of the air,

and in co-operation with certain soil bacteria, build up this essential and

most costly plant food abundantly in the soil. The application of lime

at times will be a benefit to practically all soils for its corrective influ-

ence on the deleterious bacteria that are more or less present in them,

and which frequently retard the best development of plant life.

The soil is usually looked upon as so much dead, inert matter, when

the fact is, it is full of life and activity. It is constantly undergoing

changes by the building up as also the breaking down processes that are

going on through the agencies of air, water, heat, cold, and of plants.

The world owes much to an early investigator, Jethro TuU, an

English agriculturist, born in 1674, who published "The New Horse

Hoeing Husbandrj^" or "An Essay on the Principles of Tillage and

Vegetation.
'

'

He may be termed the first preacher of the Gospel of Tillage.

After actual experiments had been carried on in the field, and he had

obtained positive results in the improvement of the soil and marked

increase in yields through tillage alone, in his reasoning upon the effect

of tillage he believed that the soil was the sole basis of support for

plants, that plants took up small particles of it in their growth, and that

the finer the particles were made through tillage, the more readily plants

could utilize them as food ; hence the famous statement which he made

and which has since been much discussed that "Tillage was Manure."

While TuU was mistaken in his belief that plants took up their food

in small soil particles, nevertheless he did great good in starting lines

of investigation and practices in the tillage of the soil, out of which vast

good has grown.

Soils differ largely in their composition and these differences need

to be understood in their effect upon plants. A heavy soil, made up

largely of fine particles, so fine as to be classified as a clay, is well suited

to certain plants, those that require a large amount of moisture and a

cooler degree of temperature. This type of soil is particularly adapted

to grasses, and also where it may have a sufficient quantity of sand to

make a clay loam that will provide for the prompt drainage of water,

the best requirements of roses are met.

On the other hand, a soil made up of sand particles, with sufficient
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of the clay or fine particles to hold or bind them somewhat together, is

most excellent for very early blooming plants, for strawberries, and for

early vegetables.

These sandy soil types are found along the coastal plains, the

Atlantic Coast, and the shores of the lakes, and from these the early

supplies of vegetable foods come to meet the requirements of our cities.

The heavier of the clay types, with many variations, extend over wide

areas, and these are adapted to the great agricultural or cereal food

productions. On these stronger soils will be found our largest and most

beautiful trees, those reaching to magnificent dimensions, while on the

sandy types trees are more diminutive in size, both plant food and

moisture on such soils being less stable and regular in supplying the

needs of the trees.

In the month of June, when the temperature of the atmosphere is

high, an acre of grass growing on a lawn or in a meadow requires an

immense quantity of water to meet its demands ; and this has been com-

puted, by careful measurements to amount to one hundred tons

daily per acre. It has also been ascertained that a full grown elm tree,

carrying a strong, unimpaired foliage, will take up on such days, and
pass off into the atmosphere, six and one-half tons of water. To obtain

one ton of dry matter in corn, oats, and wheat, all important food-

producing plants, the soil must yield up from two hundred forty to five

hundred fifty tons of water for each ton of dry matter formed.

With an average annual rainfall of but about forty-four inches for

New York and the New England States, and fift}'^ or more inches in

some southern States, the question naturally arises, from what source

do plants obtain such enormous quantities of water, particularly when
the distribution of the rainfall is so uneven, that practically for weeks in

succession and through the most active season of growth no rain falls on

the earth. It is from the great subterranean supplies of water that are

stored in the earth, upon which plants may draw in times of need, that

•their existence and continued growth become possible through such

periods. By the rapid evaporation that goes on through a high tempera-

ture over the surface, an active, upward movement of the subsoil water

sets in to supply that lost by surface evaporation ; and at the same time

the roots of plants, not getting the ready supply they require, are forced

to go down deeper into the subsoil, where the moisture supply is more
abundant. This leads, then, to a consideration of methods that shall in

the most effective way conserve soil moisture. Over-planting should be

avoided. This will apply particularly to parks. Many parks are suffer-

ing at the present time over a wide territory, from the effects of three

successive years of protracted droughts. The trees are showing weak-

ness of foliage and little growth, while many are failing and are in a

decline from which thev will not recover.



296 AMERICAN POMOLOGICAL SOCIETY

These trees have planted around them shrubs that are in an

equally unsatisfactory condition and all are struggling for their daily

water requirements, which are not sufficient. Conservation of the

water is the urgent need, and the only way to reach the case is to re-

move either the trees or the shrubs that cannot be sustained by a too

limited water supply.

The soil should contain not less than forty per cent of moisture,

and tifty would be better. By not planting so heavily as is generally

done both in public parks and on private grounds, very much better

trees may be had in their not being robbed of the water they require by

the planting of other things so closely about them.

A second method of conse|ving moisture is by incorporating a

larger amount of vegetable matter or humus in the soil. Where the

character of plants is such that the soil may be tilled or stirred, the

working in of green vegetation is excellent. For this purpose, various

plants may be used, but those of the leguminous family have the highest

value. The seeds of crimson clover may be scattered about growing

plants quite late in the summer, and allowed to grow through the

autumn, and then turned in or left as a covering through the winter to

protect the soil from the evaporation of its water. While not so rapid

as during the hot weather, evaporation of soil moisture goes on during

the winter; therefore, it is desirable so far as possible to have the soil

covered during the winter. The adding of vegetable matter, even if

only in small quantity, will enable the soil to hold its water supply and

distribute it over a much longer period of dry weather.

Another method of conserving the soil moisture is through the

frequent stirring of the surface of the soil. With the constant pressure

of the water upwards to supply the loss that takes place through

evaporation, passages or channels are formed in the soil, and through

these the soil moisture more readily reaches the surface. The frequent

stirring of the surface seals over these passages, and the moisture is

thereby held for the greater use of the roots of the plants. The summer

of 1910 was one that will long be remembered for the very wide area

that was affected by a third season of drouth, yet in the culture of ex-

tensive apple orchards, we could not detect such lack of moisture as

would affect sufficient growth of wood or the most perfect development

of fruit.

During a period of fifteen years, we have been growing clover and

ploughing it in, sowing the seed in early July, and ploughing in the

crop in the late autumn or early spring. After each shower, however

light, the soil has been harrowed to hold the water that had been added

;

and as a result from these methods of conservation of the moisture both

in the sub.soil and from light showers, a large crop of apples of the
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finest quality was secured tlie past season, and one much superior to any

produced from the free use of water by artificial irrigation.

Some interesting results have been obtained along the line of meet-

ing the conditions caused by several successive seasons of drought. We
have, for a period of three years, been testing the value of green crops

for manures. Crimson clover was used, on ten acres of land covered

with apple trees. On one half, eighteen pounds of seed were sown per

acre about July 10th. This grew until November, then was left on the

ground until spring and ploughed in.

The soil on both sections was harrowed once a week until July 10th,

when the same quantity of seed was again sown on the clover section and
this continued for three years, when the soil of both sections was taken

eight inches deep and analyzed. The following table of figures show
the results

:

ANALYSES OP SOILS.

3 Crops Clover No Clover

Water 15.00 per cent 8.75 per cent

Nitrogen 21 per cent .12 per cent

Humus 2.94 per cent 1.91 per cent

Phos. Acid available 015 per cent .008 per cent

Water 6.25 per cent
"

46.875 tons per acre

Nitrogen 09 per cent 1350 lbs. per acre

Phos. Acid 007 per cent 105 lbs. per acre

The conservation of this very largely increased water supply of

more than 46.000 tons per acre will give the most important results in

increased production of all of the food supplies required by our rapidly

increasing population. In the culture of vegetables for the early

northern markets, which now come so largely from the genial soil and
climate of Florida, the growing of clover, peas, or beans as a means of

adding to the soil an abundance of humus plant food in its cheapest

form and greater water-holding capacity with a longer period of dis-

tribution, would be economy, where the green crop system may be alter-

nated with the growing crops of vegetables. In market gardening,

where stable manures are too costly and difficult to obtain in quantity,

this green crop system used in connection with chemical fertilizers, will

produce most satisfactory crops.

In the laying out of many farm and garden developments, we have

advised this double plot method of growing leguminous crops through
one season as a preparation for the vegetable crops, on an alternating

plan tlie following year. Under this system, the soil is kept much freer

find cleaner of weeds and insects, thereby largely reducing the cost of
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labor and the loss of crops, while by the more even distribution of the

soil moisture, the quality of vegetables is vastly better, and the yield

measurably increased.

By preparing the soil as a great natural reservoir, where the sur-

plus from the rainfall may be more largely held and conserved, through

absorption by a large amount of humus annually, together with more

intensive surface tillage to still further efficiently conserve the water by

lessening evaporation, great advancement may be made.

Unless we adopt more advanced methods for the greater conserva-

tion of soil moisture and plant food, both of which are so essential in the

best development of plants, not only of those necessary for human sup-

port, but of those that contribute so largely to making the world a beau-

tiful place in which to live, ^xe shall yet have in the future some of the

most vital problems to meet and to solve.

JUST PECAN.
Received from Victor Lahadie, Dallas Texas, for examination hy

committee on nuts.

Eeport by C. a. Reed, Dept. Ag., Washington, D. C.

Upon receipt of the^ lot, they were first graded \>j a mechanical

device so constructed as to separate nuts varying in diameter to the ex-

tent of one-sixteenth inch into separate grades. Of the entire lot weigh-

ing 2.23 pounds and averaging 114.85 nuts per pound, but two grades

were made, 91.94 per cent of the entire lot averaging 115.57 nuts per

pound and the remaining 8.06 per cent, running 106.71 nuts per pound,

indicating a rather unusual degree of uniformity for the entire lot.

The nut might be described as follows: Size: much below the aver-

age, running from 106 to 115 per pound as compared with from 55 to 65

per pound of the standard varieties generally considered as being of

medium size. Color ; light gray-brown, marked with numerous purplish-

black irregular stripes at apecal end. extending well towards base, with

scattered minute specks over the greater portion. Form ; roundish-

oblong to spherical, base flattened and apex very short—blunt. Sur-

face ; smooth with slight corrugations near apex, sutures barely distinct.

Shell; very thin, brittle, releasing readily, partitions corky, but sep-

arating readily from the kernel. Kernel
;
plump, primary grooves broad

and regular, secondary grooves barely distinct, or very light brownish

yellow color. Flavor ; moderately sweet, pleasant ; texture, firm, some-

what dry.

Its uniformity in size, thinness of shell, superior cracking qualities

and symmetrical attractive kernel ciambine to offset its deficiency in
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size to a very large degree. While the general market demands a nut of

considerably greater size, it would seem to be well adapted to the use of

commercial cracking concerns and confectioners until such time as due
credit is finally given to the matter of quality by the general public.

REPORT OF A CANADIAN PEACH ORCHARD, 1910.

Name and address of owner : Wm. Armstrong.

Where located: Queenston, Ontario, Canada.

Area: 23% acres; (certified by) H. St. Clare Fisher, Queenston,

Ont.

Soil : Deep, dark sand, clay subsoil.

Age : Nine years.

Varieties and number of each : Elberta, 700 ; St. John, 1500 ; E.

Crawford, 800; N. Prolific, 1000 = Total 4,000.

How cultivated : Intensive cultivation with extension disks from

May 1st to August 1st,

How pruned : Careful, systematic, early, winter pruning to low

head. Laterals cut back to six buds.

How fertilized: Best horse manure, five tons per acre, 255 lbs.

muriate of potash and 170 lbs. pure ground bone per acre.

How picked : Carefully by hand at maturity.

How packed: In eleven-quart baskets, heaped and covered with

Leno. Carefully graded by hand.

How marketed: By shelved express cars and boat service to To-

ronto fruit market and sold by commission merchants.

Remarks : Chief aim, highest percentage of first class fruit. About
180 tons of fruit shipped out.

Gross receipts $11,008.29

Express and commission 2,137.85

Net 8,870.44

Expense of orchard 1,077.75

Management (supervision) 750.00

Profit $ 7,042.69

Receipts examined and fouiKl correct.

John Craig, Secretary.

Awarded a Wilder silver medal by committee.



INDEX

Ad Interim Committee Report . . . 172

Adaptation of the Pear to Mississippi Valley States .... 235

Addresses of Welcome 2, 4

Apple Production, Soil Treatment and Management for . . . 267

Apples, Keeping Quality of ... ' 269

Apples of North Carolina 107

Armstrong, Wm., Peach Orchard 299

Barnes, Wm. H., Letter of Regret 15

Beach, John B., Mango Culture in Florida 43

Bequest from Will of ^larshall P. Wilder iii

Berger, E. W., Florida Experiences in Controlling Insects . . •'. llY

Brackett, Gr. B., Response 8

British Columbia, Fruit Conditions in 254

Brodie. Robert, JMontn^al Muskmelons 228

Burton, R. P., Distribution and Sale of Fruits 102

Bushway, R. li.. Citrus Culture in Texas 65

California Citrus Census 246

California Citrus Industry 245

California Fruit Growers' Exchange 250

Canadian Peach Orchard, Record of 299

Case, B. J., Response 9

Chandler, W. II., Feeding the Orchard for Color ..... 231

Citrus Culture, Citrus Trifoliata in Relation to 218

Citrus Culture in Texas 65

Citrus Fruits, Fertilizers for 54

Citrus Fruits, Preparing for Market 77

Citrus Fruits, Transportation of 98

Citrus Industry in California 245

Citrus Protective League 247

Citrus Trifoliata in Relation to Citrus Culture 218

Colorado, Orchard Heating in 158

Commercial Peach Growing in North Carolina . . . . . . 238

Cook, 0. G., Transportation of Citrus Fruits 98

Credentials, Report of Committee on 173

Cuban Fruit Culture 160

Curculio, Effect of Sprays on 288



INDEX 301

Definite System o£ Nomenclature 201

Diseases of Nuts 182

Distribution and Sale of Fruits 102

Dixon, P. W., Strawberry Growing in Kansas 221

Duke, Prayer by Rev. Mr 2

Earle, Parker, Letter of Regret 13

Etter, Albert F., Strawberry Hybrids 225

Excursions 177

Fawcett, H. S., Fungous Enemies of Orange Trees 190

Feeding the Orchard for Color 231

Fertilizers for Citrus Fruits 54

Final Resolutions 175

Florida, Orange Culture in 70

Florida, Pecan Culture in 138

Florida, The Mango in 34, 43

Florida Experiences in Controlling Insects 117

Fruit Conditions in British Columbia 254

Fruit Transportation and Storage Investigations 86

Fruits, Distribution and Sale of 102

Fruits, Judging by the Score Card Method 210

Fungous Enemies of Orange Trees . .
' 190

Garfield, Chas. W., Letter of Regret 13

Georgia, Pecans in 132

Goodman, L. A., President's Address . 17

Grapes, Rotundifolia 59

Gummosis 193

Henricksen, H. C, Cuban Fruit Culture 160

Horticulture in Pacific Northwest 240

How the Famous Montreal Muskmelons are Grown .... 228

Howard, W. L., Orchard Heating in Missouri 151.

Hume, H. Harold, Persimmons 109

Improving Varieties 229

Insect Control in Florida 117

Jones, J. F., Stocks for the Pecan 198

Judging Fruits by the Score Card Method 210

Just Pecan 298



302 INDEX

Kansas, Strawberry Growing in 221

Keeping Quality of Apples 269

Kirkpatrick, E. W., Improving Varieties 229

Lake, E. R., A Definite System of Nomenclature 201

Lazenby, W. R., Keeping Quality of Apples
,

. . 269

Letters of Regret 12

Lime-Sulfur Spray, Recent Experiments with 272

Lindley, J. Van, Commercial Peach Growing in N. C. . . . . 238

Lue Gig Gong Orange 172

McCarty, B. K., Pineapple Culture 51

McKay, Mayor, Address of Welcome 2

Mango Culture in Florida 43

Mango in Florida, The 34

Miller, H. K., Pecan Culture in Florida 138

Missouri, Orchard Heating in 151

Muskmelons, How Grown in Montreal 228

National Nut Growlers' Assn. Exhibit 168

Necrology

:

Names xxvi

Nomenclature, A Definite System of .... 201

Nominations, Report of Committee on 179

North Carolina Apples 107

North Carolina, Peach Growing in 238

Notice of Motion 175

Nut Diseases 182

Orange, Lue Gim Gong 172

Orange Culture in Florida 70

Orange Trees, Fungous Enemies of 190

Orchard Heating in Colorado 158

Orchard Heating in Missouri 151

Pacific Northwest, Progress of Horticulture in 240

Paddock, Wendell, Orchard Heating in Colorado . . . . . 158

Painter, E. 0., Fertilizers for Citrus Fruits 54

Patten, C. G., Adaptation of Pear to Mississippi Valley . . . 235

Patten, C. G., Letter of Regret 12

Peach Growing in North Carolina, Commercial . . . . . . 238

Peaches, Summer Spraying of 281

Pear, Adaptation of to Mississippi Valley States 235



INDEX 303

Pecan Collection Exhibited 168

Pecan Culture in Florida 138

Pecan, Diseases of 182

Pecan, .Stocks for the 198

Pecans in Georgia 132

Perrine, W. S., Soil Treatment for Apple Production .... 267

Persimmons, Japanese and American 109

Pineapple Culture 51

Powell, Geo. T., Relation of Soil to Plant Life 292

Prayer by Rev. Mr. Duke 2

Preparing Citrus Fruits for Market 77

President's Address 17

Progress of Horticulture in Pacific Northwest 240

Ramsay, H. J., Storage and Transportation 84

Recommendations, Report of Committee on 165

Reimer, F. C, Rotundifolia Grapes 59

Relation of Soil to Plant Life 292

Reports and Resolutions

:

Ad Interim 172

Credentials 173

Final Resolutions . 175

Nominations 179

Recommendations 165

Resolutions 175

Secretary's Report 22

Treasurer's Report 167

Wilder Medals 18*)

Resolutions and Recommendations 165

Richardson, Geo. C, Orchard Heating 154

Richardson, Dr. Wm. C, Orchard Heating 156

Roberts, Horace, Secondary Crops for Jersey Orchards . . . 127

Roeding, Geo. C, Telegram 16

Rolfs. P. H., The Mango in Florida 34

Rotundifolia Grapes 59

Scaly Bark 194

Score Card 206, 210

Scott. W. E., Fruit Conditions in British Columbia .... 254
Secondary Crops for Jersey Orchards 12'i

Secretary's Report 22

Shaw, J. K., Variation in Apples and the Score Card .... 206
Skinner, L. B., Orange Culture in Florida 70



304 INDEX

Soil. Relation of to Plant Life 292

Soil Treatment for Apple Production 267

Some Eeeeut Experiments with Lime- Sulfur Spray .... 272

Sprays, Effect of on Curculio 288

Sprays, Effect of on Fruit, Foliage and Twigs ...... 284

Sprays, Effect of on Yield and General Soundness of Fruit . . 287

Stem-end Rot 191

Stewart. J. P.. Summer Spraying of Peaches 281

Stocks for the Pecan .• 198

Stone, B. W., Discussion of Pecans 141

Storage Questions 84, 86

Strawberry Growing in Kansas 221

Strawberry Hybrids 225

Strong, Wm. C, Letter of Regret 15

Stubenrauch, A. V., Transportati(m and Storage 86.

Summer Spraying of Peaches 281

Swingle. W. T., C. Trifoliata in Relation to Citrus Culture . . 218

Taber. G. L., Address of "Welcome 4

Taft, L. R., Treasurer's Report 167

Temple, Wm. C, Preparing Citrus Fruits for Market .... 77

Texas, Citrus Culture in 65

Thornber, W. S., Horticulture in Pacific Northwest 240

Three Fungous Enemies of Orange Trees 190

Transportation 84, 86

Transportation of Citrus Fruits 98

Treasurer's Report 167

Trifoliate Hybrids 218

Van Deman, H. E., Discussion on Pecans 143

Van Deman, H. E., Judging Fruits by Score Card 210

Variation in Apples and Its Bearing on Score Card .... 206

Varieties, Improving 229

Varieties for Orchard Planting in the Northwest 242

Varieties of Mangoes 37

Waite, M. B., Nut Diseases 182

Wallace, Errett, Experiments with Lime-Sulfur Spray .... 272

Whyte, R. B., Response 11

Wickson, E. J., California Citrus Industry 245

Wight, J. B., Pecans in Georgia 132

Wilder Medals 180









--^«. JW '^^

^p^


