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To the Legislature: 

I have the honor to transmit herewith the ninth annual report 

of the Cornell University Agricultural Experiment Station, be- 

ing for the year 1896, together with appendices containing bul- 

letins and also a detailed statement of receipts and expenditures 

for the fiscal year ending June 30, 1896. | 

FRANK S. BLACK. 
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To the Commissioner of Agriculture, Albany, N. Y.: 

Sir.—I have the honor to transmit herewith the ninth annual 

report of the Agricultural Experiment Station of Cornell Uni- 

versity, in accordance with the act of Congress of March 2, 1887, 

establishing the Station. | 

In addition to the general report of the director and the spec- 

ial reports of his scientific coadjutors, this document includes 

two appendices, one of which contains the bulletins published 

by the Station during the year and the other a detailed state- 

ment of the receipts and expenditures. 

The Experiment Station of Cornell University is supported by 

an annual appropriation from the Federal treasury. But under 

chapter 437 of the Laws of New York for 1896 an appropriation 

of $16,000 was made to the Station to be expended in horticul- 

tural investigations, experiments and instruction in the Fourth 

Judicial Department. This work has been the leading feature 

of the year, and the staff have been greatly encouraged by the 

growing interest which it has awakened in the rural population. 

The labors of the staff have been unusually arduous, and some 

of them have suffered in health in consequence. If it is the de- 

sire of the State that this work of university extension in agri- 

culture be continued, the authorities of Cornell University stand 

ready to undertake it, though some improvements in the organi- 
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zation of the Station staff will be necessary in order to meet the 

constantly increasing demands which the work of the Station 

has already called forth. 

I have the honor to be your obedient servant, 

J. G. SCHURMAN, 

President of Cornell University. 



Report of the Director. 

To the President of Cornell University: 

Sir: I have the honor to transmit herewith my ninth annual 

report, with those of the treasurer, the chemist, the botanist and 

the plant pathologist, the entomologist, the agriculturist, the 

horticulturist and that of the assistant professor of dairy hus- 

bandry and animal industry; together with an appendix’ of 

eighteen bulletins, covering the year ending December 31, 1896. 

Also a detailed statement of the receipts and expenditures for 

the fiscal year ending June 30, 1896. 

The reports and bulletins give, in brief, an outline of the work 

undertaken and accomplished, with suggestions as to future op- 

erations, together with the results of the year’s work, so far as 

they have been published. In addition to results reached by ex- 

perimentation, much valuable information has been secured by 

studying the condition of various branches of agriculture in 

many localities throughout the State. In so large a State as 

New York the conditions as to climate, soil and tillage vary so 

widely that only by a study of growing crops in various localities, 

and where serious damage to plants occurs, can the most satis- 

factory results be secured. 

Chapter 437 of the Laws of 1896 provided funds to be expended 

in the Fourth Judicial Department in “ Conducting investiga- 

tions and experiments in horticulture; in discovering and rem- 

edying the disease of plants, vines and fruit trees; in ascertain- 
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ing the best means of fertilizing vineyard, fruit and garden plan- 

tations, and of making orchards, vineyards and gardens prolific; 

in disseminating horticultural knowledge by means of lectures or 

otherwise, and in preparing and printing for free distribution 

the results of such investigations and experiments, and such 

other information as may be deemed desirable and profitable in 

promoting the horticultural interests of the State.” The Fed- 

eral law, known as the “ Hatch Act,” passed March 2, 1887, has 

a much wider scope and permits investigations to be carried on 

in all subjects related to Agriculture. | 

The funds provided by the State for carrying on this work have 

been expended, in part, in publishing information believed to be 

both desirable and profitable, though such information was not 

secured entirely by our own scientific investigations. 

An effort has been made to awaken an interest in rural pur- 

suits by imparting instruction to both young and old by means 

of schools and lectures at central points. The value of this work 

has been so heartily appreciated by the people, and so many have 

joined the agricultural science reading courses, that provision 

should be made for continuing the work. To do this a special 

corps of instructors and investigators will have to be provided, 

as the work has outgrown the provisions which have been made 

for carrying it forward. The present force can direct and sim- 

plify the work, supervise the expenditures and the publications, 

and select expert assistants to perform the major part of the 

work, but the staff, as now constituted, is unable to meet the 

demands which are made and which are increasing day by day. 

Never before has there been such an awakening or such an 

earnest desire for instruction in rural affairs. The people of the 

State are calling for help in all lines of Agriculture; they de- 



Report oF THE DrrEcror. 9 

mand facts which may serve to give direct help, and instruction 

as to the best methods whereby desired results may be reached 

most economically. 

Within the past few years much has been done, and well done, 

to instruct the rural population in those subjects which are di- 

rectly related to the production of animals, the cultivation of 

plants and the betterment of rural homes. Thousands of pub- 

lications are sent out by the Station annually, and we have rea- 

son to believe that they are read with pleasure and profit. Hun- 

dreds of letters are at hand which give evidence that the publi- 

cations are highly appreciated. 

It is found that many persons residing in the cities and villages 

own land which they either farm or control. These persons have 

shown unusual interest in the investigations which have been 

conducted and in the Station publications. It is believed that 

the interest shown by this class, who have a natural love for 

rural pursuits, is stimulating the country people, who have had 

fewer opportunities for study and research. 

The eighteen bulletins published during the year contain 522 

pages. About 12,000 copies of each issue have been sent out, 

or more than six million pages, embodying the results of investi- 

gations and observations made by the Station staff. In addition, 

some 700 bound copies of the complete transactions of the year 

are forwarded to other stations and to libraries. 

Herewith appended is a list of the bulletins published since the 

organization of the Station under the Federal act of March 2, 

1887, a copy of which is hereunto attached, and also chapter 

437 of the Laws of the State of New York, passed May 9, 1896. 



Bulletins of Cornell University Agricultural Experi- 

ment Station, 1888 to 1897. 

* 1 Experimental Dairy House. 

* 2 Feeding Lambs for Fat and Lean. 

* 3 Insectary of Cornell University. Wireworm. 

* 4 Growing Corn for Fodder and Ensilage. 

* 5 Lean Meat in Mature Animals. 

* 6 Fodders and Feeding Stuffs. 

* 7 Influences Affecting Sprouting of Seeds. 

* 8 Different Rations for Fattening Lambs. 

* 9 Windbreaks in their Relation to Fruit. 

*10 Tomatoes. 

*11 Saw Fly Borer in Wheat. 

*12 Apparatus for Drying in Hydrogen and Extracting Fat. 

*13 Leaching of Farm-yard Manure. 

*14 Strawberry Leaf Blight. 

*15 Sundry Investigations of 1889. 

*16 Growing Corn for Fodder and Ensilage. 

*17 Cochran’s Method for Testing Milk. 

*18 Experiences in Spraying. 

*19 Condition of Fruit Growing in Western New York. 

*20 Cream Raising by Dilution. 

*21 Tomatoes. 

*22 Grain for Cows at Pasture. 

*23 Insects Injurious to Fruit. 

*24 Clover Rust. 

*25 Sundry Investigations of 1890. 

*26 Egg Plants. 

*27 Farm Manures. 

*28 Forcing Tomatoes. 

*29 Cream Raising by Dilution. 

*30 Influence of Electric Light on Green-house Plants. 

* Edition exhausted. 



*31 

*32 

*33 

*34 

*35 

*36 

*37 
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Forcing English Cucumbers. 

Tomatoes. 

Wireworms. 

Dewberries. 

Combination of Fungicides and Insecticides. 

Grain for Cows at Pasture. 

Sundry Investigations of 1891. 

Native Plums and Cherries. 

Creaming and Aerating Milk. 

Removing Tassels from Corn. 

Steam and Hot Water for Heating Green-house. 

Electro Horticulture. 

Trouble of Winter Tomatoes. 

Pear Tree Psylla. 

Tomatoes. 

Mulberries. 

Feeding Lambs and Pigs. 

Spraying Apple Orchards. 

Sundry Investigations of 1892. 

The Bud Moth. 

Four New Types of Fruit. 

Cost of Milk Production. 

Aidema of the Tomato. 

Dehorning. 

Green-house Notes. 

The Production of Manure. 

Rasberries and Blackberries. 

Four-Lined Leaf-Bug. 

Does Mulching Retard Maturity of Fruits. 

The Spraying of Orchards. 

Sundry Investigations of the Year. 

The Japanese Plums in North America. 

Coéperative Test of Sugar Beets. 

On Certain Grass-Eating Insects. 

Tuberculosis in Relation to Animal Industry. 

* Edition exhausted. 
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*86 

*89 

93 

*94 

100 
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Test of Cream Separators. 

Some Recent Chinese Vegetables. 

The Cultivated Poplars. 

Hints on the Planting of Orchards. 

The Native Dwarf Cherries. 

Apricot Growing in Western New York. 

The Cultivation of Orchards. 

Leaf Curl and Plum Pockets. 

Impressions of the Peach Industry in New York. 

Peach Yellows. 

Some Grape Troubles in Western New York. 

The Grafting of Grapes. 

The Cabbage Root Maggot. 

Varieties of Strawberry Leaf Blight. 

The Quince in Western New York. 

Black Knot of Plums and Cherries. 

Experiments with Tuberculin. 

A Plum Scab in Western New York. 

The Recent Apple Failures in New York. 

Whey Butter. 

Spraying of Orchards. 

Dwarf Lima Beans. 

Early Lamb Raising. 

Feeding Pigs. 

The China Aster. 

Recent Chrysanthemums. 

Feeding Fat to Cows. 

Cigar Case Bearer. 

Damping Off. 

Winter Muskmelons. 

Forcing House Miscellanies. 

Entomogenous Fungi. 

Cherries. 

Blackberries. 

Evaporated Raspberries in New York. 

* Edition exhausted. 
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The Spraying of Trees and the Canker Worm. 

General Observations in Care of Fruit Trees. 

Soil Depletion in Respect to Care of Fruit Trees. 

Climbing Cutworms in Western New York. 

Test of Cream Separators. 

Revised Opinions of the Japanese Plums. 

Wireworms and the Bud Moth. 

The Psylla and New York Plum Scale. 

Geological History of the Chautauqua Grape Belt. 

Extension Work in Horticulture. 

Sweet Peas. 

The 1895 Chrysanthemums. 

Diseases of the Potato. 

Spraying Calendar. 

The Pole Lima Beans. 

Dwarf Apples. 

Fruit Brevities. 

Food Preservatives and Butter Increasers. 

Texture of the Soil. 

Moisture of the Soil and Its Conservation. 

Suggestions for Planting Shrubbery. 

Extension Work in Horticulture, 2d Report. 

Green Fruit Worms. 

13 

ACT OF 1887 ESTABLISHING AGRICULTURAL EXPERI- 

MENT STATIONS. 

Aw Aor to establish agricultural experiment stations in connec- 

tion with the colleges established in the several States under 

the provisions of an act approved July second, eighteen hun- 

dred and sixty-two, and of the acts supplementary thereto. 

Be it enacted by the Senate and House of Representatives of the 

United States of America in Congress assembled, That in order to 

aid in acquiring and diffusing among the people of the United 

* Edition exhausted. 
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States useful and practical information on subjects connected 

with agriculture, and to promote scientific investigation and 

experiment respecting the principles and applications of agri- 

cultural science, there shall be established, under direc- 

tion of the college or colleges or agricultural department of col- 

leges in each State or Territory established, or which may here- 

after be established, in accordance with the provisions of an act 

approved July second, eighteen hundred and sixty-two, entitled 

“An act donating public lands to the several States and Terri- 

tories which may provide colleges for the benefit of dpviculeaee 

and the mechanic arts,” or any of the supplements to said ae 

a department to be known and designated as an “ agricultural 

experiment station:” Provided, That in any State or Territory 

in which two such colleges have been or may be so established. 

the appropriation hereinafter made to such State or Territory 

shall be equally divided between such colleges, unless the Legis- 

lature of such State or Territory shall otherwise direct. 

Sec. 2. That it shall be the object and duty of said experiment 

stations to conduct original researches or verify experiments on the 

physiology of plants and animals; the diseases to which they are 

severally subject, with the remedies for the same; the chemical 

composition of useful plants at their different stages of growth; 

the comparative advantages of rotative cropping as pursued 

under a varying series of crops; the capacity of new plants or 

trees for acclimation; the analysis of soils and water; the chem- 

ical composition of manures, natural or artificial, with experi- 

ments designed to test their comparative effects on crops of 

different kinds; the adaptation and value of grasses and forage 

plants; the composition and digestibility of the different kinds 

of food for domestic animals; the scientific and economic ques- 
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tions involved in the production of butter and cheese; and such 

other researches or experiments bearing directly on the agricul- 

tural industry of the United States as may in each case be 

deemed advisable, having due regard to the varying conditions 

and needs of the respective States or Territories. 

Sec. 3. That in order to secure, as far as practicable, uniform- 

ity of methods and results in the work of said stations, it shall 

be the duty of the United States Commissioner of Agriculture 

to furnish forms, as far as practicable, for the tabulation of re- 

sults of investigation or experiments; to indicate from time to 

time such lines of inquiry as to him shall seem most important; 

and, in general, to furnish such advice and assistance as will 

best promote the purpose of this act. It shall be the duty of 

each of said stations annually, on or before the first day of Feb- 

ruary, to make to the governor of the State or Territory in which 

it is located a full and detailed report of its operations, including 

a statement of receipts and expenditures, a copy of which report 

shall be sent to each of said stations, to the said Commissioner 

of Agriculture, and to the Secretary of the Treasury of the 

United: States. 

Suc. 4. That bulletins or reports of progress shall be published 

at said apitions at least once in three months, one copy of which 

shall be sent to each newspaper in the States or Territories in 

which they are respectively located, and to such individuals 

actually engaged in farming as may request the same, and as 

far as the means of the station will permit. Such bulletins or 

‘reports and the annual reports of said stations shall be trans- 

mitted in the mails of the United States free of charge for post- 

age, under such regulations as the Postmaster-General may from 

time to time prescribe. 
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Sec. 5. That for the purpose of paying the necessary expenses 

of conducting investigations and experiments and printing and 

distributing the results as hereinbefore prescribed, the sum of 

fifteen thousand dollars per annum is herebyappropriated to each 

State, to be specially provided for by Congress in the appropria- 

tions from year to year, and to each Territory entitled under 

the provisions of section eight of this act, out of any money in 

the Treasury proceeding from the sales of public lands, to be paid 

in equal quarterly payments, on the first day of January, April, 

July, and October in each year, to the treasurer or other officer 

duly appointed by the governing boards of said colleges to re- 

ceive the same, the first payment to be made on the first day 

of October, eighteen hundred and eighty-seven: Provided, how- 

ever, That out of the first annual appropriation so received by 

any station an amount not exceeding one-fifth may be expended 

in the erection, enlargement, or repair of a building or build- 

ings necessary for carrying on the work of such station; and 

thereafter an amount not exceeding five per centum of such 

annual appropriation may be so expended. 

Src. 6. That whenever it shall appear to the Secretary of the 

Treasury from the annual statement of receipts and expenditures 

of any of said stations that a portion of the preceding annual 

appropriation remains unexpended, such amount shall be de- 

ducted from the next succeeding annual appropriation to such 

station, in order that the amount of money appropriated to any 

station shall not exceed the amount actually and necessarily 

required for its maintenance and support. 

Src. 7. That nothing in this act shall be constructed to impair 

or modify the legal relation existing between any of the said col- 

leges and the government of the States or Territories in which 

they are respectively located. 
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Sec. 8. That in States having colleges entitled under this sec- 

tion to the benefits of this act and having also agricultural ex- 

periment stations established by law separate from said col- 

leges, such States shall be authorized to apply such benefits to 

experiments at stations so established by such States; and in 

case any State shall have established under the provisions of 

said act of July second aforesaid, an agricultural department 

or experimental station, in connection with any university, col- 

lege, or institution not distinctively an agricultural college or 

‘school, and such State shall have established or shall hereafter 

establish a separate agricultural college or school, which shall 

have connected therewith an experimental farm or station, the 

Legislature of such State may apply in whole or in part the 

appropriation by this act made to such separate agricultural 

college or school, and no Legislature shall by contract express 

or implied disable itself from so doing. 

Src. 9. That the grants of moneys authorized by this act are 

made subject to the legislative assent of the several States and 

Territories to the purposes of said grants: Provided, That pay- 

ment of such installments of the appropriation herein made as 

shall become due to any State before the adjournment of the 

regular session of its Legislature meeting next after the passage 

of this act shall be made upon the assent of the governor thereof 

duly certified to the Secretary of the Treasury. 

Src. 10. Nothing in this act shall be held or construed as bind- 

ing the United States to continue any payments from the Treas- 

ury to any or all the States or institutions mentioned in this 

act, but Congress may at any time amend, suspend, or repeal 

any or all the provisions of this act. 

Approved, March 2, 1887. 

2 
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| An Aor making an appropriation for horticultural investigations: 

by the Cornell University Experiment Station. 

The People of the State of New York, represented in Senate and 

Assembly, do enact as follows: 

Section 1. The sum of sixteen thousand dollars, or so much 

thereof as may be necessary, is hereby appropriated out of any 

money in the treasury not otherwise appropriated, to be paid to. 

the Agricultural Experiment Station at Cornell University, to be 

expended in the fourth judicial department, in conducting in- 

vestigations and experiments in horticulture; in discovering and. 

remedying the disease of plants, vines and fruit trees; in ascer- 

taining the best means of fertilizing vineyard, fruit and garden 

plantations, and of making orchards, vineyards and gardens. 

prolific; in disseminating horticultural knowledge by means of 

lectures or otherwise, and in preparing and printing for free 

distribution the results of such investigations and experiments, 

and such other information as may be deemed desirable and 

profitable in promoting the horticultural interests of the state. 

Such experiment station may, with the consent and approval 

of the Commissioner of Agriculture, appoint horticultural ex- 

perts to assist such experiment station in the fourth judicial 

department. Such experts may be removed by such experiment 

station in its discretion, and may be paid for their services such 

sum as may be deemed reasonable and proper, and as shall be: 

approved by the Commissioner of Agriculture. All of such work. 

by such experiment station and by such experts shall be under 

the general supervision and direction of the Commissioner of 

Agriculture. The sum appropriated by this act shall be paid’ 

by the treasurer of the state upon the warrant of the comptroller, 

to the treasurer of Cornell University, upon such treasurer filing: 
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with the comptroller a bond in such sum and with such sureties 

as the comptroller may approve, conditioned for the faithful ap- 

plication of such sum to the purposes for which the same is 

hereby appropriated. Such sum shall be payable by the treas- 

urer of Cornell University upon vouchers approved by the officers 

or agents of such university having charge of such experiment 

station, and such vouchers shall be filed by the treasurer of Cor- 

nell University in the office of the comptroller of the state. 

I. P. ROBERTS. 



Report of the Treasurer. 

‘The Cornell University Agricultural Experiment Station in 

account with the United States Appropriation, 1895-6. 

Dr. 

To receipts from treasurer of the United States as 

per appropriation for fiscal year ending June 30, 

1896, as per act of Congress approved March 2, 

(ole tO Silage a mPa MT aPeme a tryier meen ios nyo ath ine ed eel cra $13,500 00 

, Cr: 

Be RALATIOSS 33) s..ch7 lors bel ctagege aie Ricuapern the are enero ee oes $8,405 98 

MUNOUIITS = = a oho Divage SO ef co ects Cade ee ey Spee ee 1,098 29 

MSMECALELOTING 5 so 5 oe eo eterek cet eh isto sae sate site 793 74 

Postage and stationery TS RAPP RD ARG FS NA BPS ie 257 46 

PPeEs ie GU CRPLESS. ood Whe nike iy ee ee eee ee 32 20 

Peat, Veht and water. Ao on see ae ee ete 5 36 

PCM CAl Supplied’: 7... io Cokes tem ad Oe oe ee 312 65 

Seeds, plants and sundry supplies................ 600 73 

BOMEEVIECUR, 26) ig va co tS vine ht a ee eae ee 148 74 

ReEES ROTTS 0 ss abe clot eee ee 157A 

MEN (8G SS. oo daca Sas oles ee ee 80 94 

Tools, implements and machinery................- 96 46 

Romane and Nxtures: {. 3.0... Ses ee 394 13 

Peteiiine AAPATATUS . 5... ...'.. <a seer eee 276 18 

PECK oie eo tt eee 20 00 
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ere SME IRE TOM CTIBCE 2) 05. ape cs af < c .ce8s sth dia eter g ele eos $146 45 

DE REMSETE CX PCH BES: 205 'e)c6e-e's'a oa ole = clave ate phe ala 10 00 

PRMMIME REIT RE PALG 5 oo oc2s ei... oss nos hae Sea e = 663 56 

$13,500 00 

We, the undersigned, duly appointed auditors of the corpora- 

tion, do hereby certify that we have examined the books and 

accounts of the Cornell University Agricultural Experiment Sta- 

tion for the fiscal year ending June 30, 1896; that we have found 

the same well kept and classified as above, and that the receipts 

for the year from the treasurer of the United States are shown 

to have been $13,500.00, and the corresponding disbursements 

$13,500.00, for all of which proper vouchers are on file and have 

been by us examined and found correct, thus leaving no balance 

on hand. 

And we further certify that the expenditures have been solely 

for the purpose set forth in the act of Congress approved March 

2, 1887. 

H. B. LORD, 

R. H. TREMAN, 

[L. s.] Auditors. 

Attest: 

Emmons L. WILLIAMS, 

Custodian. 



Report of the Chemist. 

To the Director of the Cornell University Agricultural EHaperiment 

Station: 

Sir.—One hundred and eighty-four samples were analyzed in 

the chemical laboratory of the Experiment Station during the 

year 1896, as follows: | 

Five samples of milk, for fat; four samples of manure leach- 

ings, for fertilizing value; fifteen samples of manures, ditto; four- 

teen samples of grain, straw and chaff, ditto; six samples of 

soil, for nitrogen, phosphoric acid and potash; six samples of 

clover, for nitrogen; complete analyses of eleven samples of 

straws, grain and chaff; sixteen samples of corn and five samples 

of beans, for fodder value; sixty-seven samples of soils, for mois- 

ture; nineteen samples of grapes, for sugar and acid; three 

samples of Paris green, for arsenic; four complete analyses of 

fertilizers; four samples of sugar beets, for sugar; one sample 

of corn, for moisture; and one sample of “ Callerine,” a food 

preservative. 

Investigations are in hand on the urine of the horse, the re- 

lation of the composition of celery to its quality and the estima- 

tion of the pentosans. 

| G. C. CALDWELL. 



- Report of the Botanist. 

To the Director of the Cornell University Agricultural Experiment 

Station: 

_Sir.—Since the presentation of the last annual report from 

the Botanical Division several changes have been necessitated 

in the organization of the staff of the department, owing to the 

resignation of Professor Albert Nelson Prentiss on account of 

prolonged illness, during last February. Professor Prentiss has 

since died and it seems fitting here to call attention to his long 

service in the University, and to his continued interest in the 

advancement of the work of the Experiment Station by promot- 

ing the investigations of these botanical subjects which are pecu- 

liarly related to Agriculture. 

In the reorganization of the Division the Cryptogamic Botanist 

‘was appointed Botanist. Dr. E. J. Durand, the Assistant Cryp- 

togamic Botanist, being transferred to the instructing staff of 

the University, Mr. B. M. Duggar was appointed Assistant Cryp- 

togamic Botanist of the Experiment Station. : 

During Dr. Durand’s connection with the Division of Botany 

he made a special study of a serious disease of current canes 

which had been called to our attention from various localities 

in New York. These investigations have occupied considerable 

time owing to the desirability of tracing the life history of two 

different but closely related fungi which are parasitic on the 

canes. This has been done by the aid of pure cultures in arti- 
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ficial media. The bulletin is now ready for publication. It 

treats of the general character of the disease, the structure of the 

fungus, its development, and suggestions for treatment. The 

fungus belongs to a genus which contains several very injurious 

parasites of plants. 

During the last year I have given considerable time to the 

investigation of the diseases of timber trees, and a bulletin on 

this subject is nearly ready for publication. Also a bulletin on 

anthracnoses of plants which is the result of several years study 

will be ready for publication before very long. 

Mr. B. M. Duggar, the Assistant Cryptogamic Botanist, has. 

conducted a number of investigations with remarkable vigor 

and has already accomplished a considerable amount of impor- 

tant work, though he has been connected with the department 

for only six months. Besides the work which he did in the 

Horticultural Schools of the State during the summer and au- 

tumn, I would call attention to the following investigations by 

him. He has nearly ready for publication a bulletin dealing 

with a serious trouble of stored celery. This rot of celery is 

caused by a species of Septoria, which during the summer is the 

cause of the so-called spot of celery. He has been able to demon- 

strate that the same fungus carried into the houses in the autumn 

in storing the celery spreads there on the plants with entirely 

different appearances and effects. He has also in progress an 

investigation on several different kinds of rot of celery grown 

in houses during the winter. This will in the future be pre- 

sented as a second bulletin. Another very important piece of 

investigation is that of the pear and quince leaf spot, which 

owing to the long period required for the complete development 

of the parasites connected with it, will require a longer time for 
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its completion, but there is scientific evidence now on hand to 

indicate that important information can be published concerning 

these diseases when the investigations are completed. Besides 

these definite lines of investigation Mr. Duggar has others in 

progress on several other plant parasites, all of which in the 

future will contribute to the knowledge of the life histories of 

these low forms of plant life, which it is desirable to know in 

order to determine rational methods of treatment. Mr. Duggar 

has also conducted considerable of the correspondence, answer- 

‘ing the letters of inquiry about plant diseases. 

I cannot close without acknowledging the important aid which 

Professor Rowlee of the Botanical Department has given in 

attending to the correspondence upon subjects with which he is 

familiar. 
Considerable additions have been made to the apparatus in 

the department which aids materially in the prosecution of the 

-~work. 

GEORGE F. ATKINSON. 



Report of the Entomologist. . 

To the Director of the Cornell University Agricultural Experiment 

Station: 

Sir.—As the carrying out of the Entomological work of the 

Station has been performed during the past year almost entirely. 

by the Assistant Entomologist, I have requested him to prepare 

a report on it, which I hereby transmit. 

JOHN HENRY COMSTOCK. 

To the Entomologist of the Cornell University Agricultural Experi- 

ment Station: 

Sir.—The year 1896 has been an exceedingly busy and inter- 

esting one for the Entomological Division of the Station. So 

far as insect pests are concerned, the year has been rather a. 

remarkable one in New York State. The codlin moth, plum 

curculio and other insects which can usually be depended upon 

to harass the fruit-grower every year were noticeably much less 

destructive. But the year was marked by the appearance in 

injurious numbers of several insects that had not attracted se- 

rious attention anywhere in our State for more than a decade;. 

they were thus new pests to many farmers and fruit-growers.. 

The army worm (Leucania unipuncta), the green fruit worms: 

(Xylina sp.), the pistol-case-bearer (Coleophora malivorella), and 

the peach twig-worm (Anarsia lineatella) were these apparently 

“new” insect pests that have ravaged New York crops during 

the past year. Our notes contain considerable new information 
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about all of the above insects and several others, and this knowl- 

edge is being put into the form of bulletins as fast as possible. 

The following bulletins were issued from this Division during 

the year: 

No. 107. Wireworms and the Bud Moth. 

No. 108. The Pear Psylla and the New York Plum Scale. 

No. 123. Green Fruit Worms. 

Another on the pistol-case-bearer is ready for publication, and 

our investigations in 1896 resulted in sufficient material for at 

least three more bulletins which we hope to have ready for 

publication before next spring. In these three bulletins we ex- 

pect to discuss the army worm in New York State, a currant 

stem-girdler and a new raspberry cane-magot, and the codlin 

moth. The first will contain many new figures, the second much 

new information, accompanied by new illustrations, and the third 

will embody some very important, as well as new, facts regarding 

that apparently best-known of all fruit pests—the apple worm 

or codlin moth. 

Some important results have been obtained in our extensive 

peach borer experiment, and new ideas suggested by these are 

now being tested. We shall continue the experiments another 

year at least. 

Considerable work has been done by this Division under the 

auspices of the so-called Experiment Station Extension or Nixon 

bill. The investigations undertaken resulted in material for 

Bulletin 123 and for the bulletin on the pistol-case-bearer, just 

completed. The Assistant Entomologist spent over a month in 

giving instruction in the horticultural schools held in different 

parts of the Fourth Judicial District. 

The correspondence of the Division continues to increase rap- 
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idly, and now occupies a large share of our time. But, believing 

that this is one of the most valuable and important phases of 

our work, we continue to cheerfully give to every correspondent 

the latest and best information at our command. Nearly 800 

letters of inquiry regarding insects and their injuries were an- 

swered during the year; 125 of these answers were prepared 

for publication and have appeared in the columns of agricultural 

journals. Several technical articles have also been written for 

entomological journals. 
M. V. SLINGERLAND. 



Report of the Agriculturist. 

To the Director of the Cornell University Agricultural Experiment 

Station: 

Sir.—I submit herewith the report of the Agricultural Division 

of the Cornell University Experiment Station for the year 1896. 

The larger part of the work has been along the lines of deter- 

_ mining the effects of introculture upon the production of farm 

crops and investigations with reference to the conservation of 

soil moisture. That there is need for investigation and dissemi- 

nation of knowledge along these lines is shown by the low aver- 

age yield of the staple crops throughout the State compared with 

what might be secured were better methods of tillage more gen- 

erally practiced. 

Interesting and valuable results have been secured with ref- 

erence to potato culture and the production of forage crops. A 

comparative study of some leguminous plants to determine their 

nitrogen storing capacity has been commenced and will be con- 

tinued during the coming year. 

The hay crop and the permanent pastures throughout the 

State have been so affected by droughts during the past few 

years that it has become a serious question with many farmers as 

to what they shall provide in their place or to supplement them. 

To throw light on this subject experiments have been inaugu- 

rated with the view of determining the best crops for green soil- 

ing and how silage may best be preserved under different meth- 
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ods of treatment. Many experiments commenced in former 

years have been duplicated and results verified. The subject 

of the leaching of manures has received considerable attention 

and there is now material at hand for the publication of several 

bulletins upon the subjects which have been under investigation. 

Lime and its action upon acid soils, its value as a conserver of 

moisture and the beneficial action it exerts on the physical con- 

dition of soils are all questions now under investigation and to 

be investigated during the coming year. It is proposed to com- 

mence a series of codperative culture experiments. Such maeeed 

results have been obtained at the Station by improved conditions 

and by increased tillage of farm crops that in order more fully 

to verify the results obtained and awaken interest in the work 

among farmers, an extensive cooperative experiment in potato 

culture will be inaugurated. 

In general, the work of the Division will be largely along the 

lines of securing increased crop production by better methods 

of tillage. 
L. A; CLINTOR: 



Report of the Horticulturist. 

To the Director of the Cornell University Agricultural Experiment 

Station: 

Sir.—The past year has been altogether a most prosperous 

_ one for the Horticultural Division of the Experiment Station. 

Its endeavors, however, have been somewhat dismembered, owing 

to the experiment extension work which has been asked of it 

by the Legislature. The work might be roughly divided, there- 

fore, into the two categories of home work, or station work 

proper, and the extension or itinerant work. The later has 

consumed by far the greater amount of our time and energies 

during the past year, as, in fact, it did in the two preceding years. 

In reporting the condition of my Division to yourself early in 

1894, I took occasion to suggest that one of the means by which 

the Experiment Station could help the people was through State 

aid, which should give us facilities for publishing more informa- 

tion and which should allow us also to hold horticultural meet- 

ings or schools for the purpose of popularizing and disseminating 

the horticultural knowledge of which experimenters are now 

possessed. At that time I had not anticipated that the recom- 

mendation would find such complete and speedy fulfillment. It 

was in that very year that we were asked to undertake the ex- 

tention of our horticultural work, and this endeavor has now 

been prosecuted consecutively for three years. The full results 

of this work, so far as they can be indicated at the present time, 
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are set forth in Bulletins 110 and 122. I need, therefore, say 

nothing more respecting the extension feature of the work of 

my Division. 

At the present time I am as anxious that the Horticultural 

Division of the Station may return to its original type of labor 

as I was three years ago that it depart therefrom. My reason 

for this feeling is the fact that this extension work has now 

grown to be such a large and responsible enterprise that it should’ 

no longer be confined to one division of the Experiment Station.. 

It should be placed under the management of a separate division,. 

and there is every reason to believe that it would be more useful’ 

to the State if applied to other branches of rural effort that to. 

horticulture. In the home Station itself, there have been com- 

paratively few changes, and these have not all been for the better- 

ment of the Division. One of the Experiment Station forcing- 

houses has been entirely rebuilt and is now an ideal house for 

certain lines of experiment. The orchards have now come to- 

bearing age and have occupied so much of our small area that we: 

have very little left for conducting experiments in vegetables and 

other annual crops. A year ago, a considerable area of my Divi- 

sion was demolished by changes in the grounds of the University, 

and the entire collection of grapes, of native plums and many 

small fruits, to all of which we had given much attention, were 

entirely obliterated. In order to repair this damage in part, we: 

have, during the past year, fitted up a new piece of land and have. 

set thereon a small experimental vineyard. The loss of the 

native plum orchard is practically irreparable, however, because 

it contained many varieties and seedlings which are not in the 

market; and the same remark will apply to some of the small 

fruits- Considering the limitation of our area, and the variable- 
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character of the land, we can not make extensive studies of fruit 

plantations, and we must give increasingly greater attention to 

subjects of intensive gardening. The greatest needs of the home 

Division at present are still greater facilities in the forcing of 

plants and extension of the experiments in ornamental plants 

and decorative gardening. The extensive commercial fruit plan- 

tations of New York State afford ample facilities in which to 

study the question of fruit-growing in its fullness, with the 

simple exception of the testing of varieties, an enterprise which, 

however, we have never undertaken as a leading role in our 

experiment work. But in some of the finer and intenser kinds 

of horticultural work, as the forcing-house industry and others, 

there is a great need, it seems to me, for increased facilities right 

here. One of the next lines of effort which we must undertake, 

and which is yet new to the experiment station research of the 

country, is a line of studies in the forcing of fruits. Our ex- 

periments in the forcing of vegetables, whilst not yet concluded, 

have, nevertheless, reached the point at which we are able to 

give rather definite advice respecting the commercial aspects 

of the subject. 

It gives me the greatest pleasure to express my gratitude to 

yourself and to all my associates for the most generous help 

which has been given the work of my Division during the trying 

responsibilities of the past three years. 

L. H. BAILEY. 



Report of the Assistant Professor of Husbandry 

and Animal Industry. 

To the Director of the Cornell University Agricultural Experiment 

Station: 

Sir.—I have the honor to transmit a brief report upon the work 

of the Dairy Division of the Agricultural Experiment Station for 

the year 1896. 

The work of the Division has progressed along the lines pur- 

sued in former years. The most extensive experiments for the 

past year have been in relation to the quantity of milk as effected 

by changes in the food of the animal, and in this work I have 

had the assistance of graduate students in the College of Agri- 

culture. Material is now in hand that will be ready for publica- 

tion at no very distant date. 

The records of the production of our herd that were begun 

some five years ago have been continued during the year and 

have added materially to our facilities for work. We have also 

been able to test the weekly production of several herds of 

thoroughbred cattle in various parts of the State. 

In conclusion I can not refrain from again calling attention to 

the need for an assistant in this Division who shall give his 

whole time to the work of the Agricultural Experiment Station. 

rare H. H. WING. 
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97. Entomogenous Fungi. 
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BULLETINS OF 1896. 
106. Revised Opinions of the Japanese Plums. 



CorNne_i UNIVERSITY, 

Irnaca, N. Y., January 1, 1896. 

Honorable Commissioner of Agriculture, Albany : 

Str.—The following account of the Japanese plums is submitted 

for publication under the Experiment Station Extension bill (chapter 

230, Laws of 1895). There is a universal interest in the Japanese 

plums amongst the fruit growers of western New York and it, 

therefore, seems to be wise to publish this bulletin, as a sort of 

report of progress, even though the subject is very much confused. 

It is hoped that the bulletin may tend to check further confusion, 

by bringing into one report an account of all the varieties which are 

now before the public. In making these studies of Japanese plums, 

I have depended quite as much upon the information which I have 

gathered in many plantations about the State as I have upon our 

own tests. 
L. H, BATGEY: 

Note.—Tbhe illustrations in this bulletin show the fruits full size, but the 

reader must bear in mind the fact that pictures always look smaller, to the un- 

trained eye, than the objects which they represent. 
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Revised Opinions of the Japanese Plums. 

Two years ago this station published an account (Bulletin 62, 

*“The Japanese Plum in North America”) of the Japanese plums 

as they were then known in this country. Our knowledge was 

very fragmentary and imperfect at the time, and it was not ex- 

pected that final conclusions could be reached respecting most of 

the questions which were uppermost in the public mind. Yet the 

confusion in which the whole subject lay was so great that it was 

thought better to publish such conclusions and facts as we pos- 

sessed rather than to allow the perplexities and the entanglements 

of nomenclature to increase. Many of the varieties which were 

passing under indefinite class names were renamed, and the new 

nomenclature has been widely adopted by nurserymen. 

The interest in Japanese plums is unabated, and it now seems to 

be wise to again report upon the subject, adding the experiences 

of the two past seasons. It will be many years yet before the 

difficulties of nomenclature can be wholly cleared up, but an occa- 

sional report of progress may be expected to hasten the final 

outcome. A few varieties are now fairly well understood, and 

descriptions of these are printed in large type in this paper. I 

have attempted to add descriptions of all other varieties, in smaller 

type, for the purpose of bringing our scattered knowledge together 

for convenient reference; but many of these varieties I have not 

yet seen in fruit and I cannot, therefore, vouch for the accuracy 

of the descriptions. 

In my former report, I said that “altogether, the Japanese 

plums constitute the most important type of fruit introduced into 

North America during the last quarter of a century, and they 

should receive careful tests in ali parts of the country.” Iam now 

more fully convinced of the truth of this statement than I was at 

that time; but some persons seem! to have read it so carelessly as 

to have obisined the ideaZthat I recommend the Japanese plums 

as superior to the old domestica or European types and to the 
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natives. The latter classes were already well established a quarter 

century ago, when the Japanese sorts first came into the country, 

and their value is not lessened by the introduction of the Japanese 

type. Wherever the common domestica plums will succeed, they 

are still the most valuable types, but some of the Japanese sorts 

ean be added for variety with profit. The Japanese type is 

adapted to a much wider range of our country than the domestica 

plums are, and they introduce certain features which are invaluable 

everywhere. The peculiarly desirable features presented by many 

of the Japanese plums, in various degrees, are earliness, great pro- 

ductiveness, almost complete freedom, so far, from black-knot and 

leaf-blight, long-keeping qualities and beauty of fruit. In quality 

they are generally inferior to the domesticas, although several of 

them compare favorably in this respect with the Lombard. The 

only other foreign species of fruit which has been lately introduced 

into this country and which approaches the Japanese plums in im- 

portance, is the kaki or Japanese persimmon; but this fruit is con- 

fined to the fig belt, whilst the plum thrives from Canada to the 

Gulf. <A third Japanese fruit — introduced over a quarter century 

ago —the Japanese pear, is also important, and a report on it may 

be expected from this station within the present year. 

It is yet too early, in my judgment, to recommend the extensive 

planting of the Japanese plums in this State, yet such varieties as 

Red June, Abundance, Burbank, and Chase seem to be safe to 

plant: and to this lot may no doubt be added, as a second-choice 

list, Georgeson, Maru, Chabot, Ogon, Berckmans, Satsuma. For 

very early, we might add Berger and Yosebe, and Willard. The 

first two are very small, and the last is very poor in quality. The 

experiences of one or two more seasons may modify this list con- 

siderably, but it represents the best information which I possess at 

the present moment, for New York. 

Those who desire a fuller exposition of the history and char- 

acteristics of the Japanese plums, may consult our Bulletin 62.* 

*The following additional historical notes may be added: D. E. Hough, 

who first received the Japanese plums in this country, had a small nursery 

in Vacaville, California, about 1870 to 1875. Professor Wickson writes: 

“Mr. Hough was a very expert budder and budded stock for others as 

well as on his own account. He was quite given to roving from place to 
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It may be said that the fear expressed in that bulletin that these 

plums may be found to bloom too early for safe cultivation in 

western New York, has proved to be unfounded. Farther south, 

however, and even in Ohio and Indiana, the habitual early bloom 

of some varieties renders them unsafe. The winters are more 

uniform in character here than they are farther south, and the 

“warm spells” of early spring are rarely pronounced enough to 

start the blossoms. It is probable, also, that the many large bodies 

of water}]in and about western New York exert a considera- 

ble influence in retarding the fitful variations of early spring. I 

have yet to hear of any serious loss of Japanese plums through 

late spring frosts. There was an abundant crop of them in many 

parts of western New York in 1895, notwithstanding the hard 

frosts of May. 

AxBuNDANCE (Lovett, Catalogue, 1888). Figs. 1, 2. 

Botan, of some. 

Medium to large, globular to globular-oblong, generally with a 

distinct but minute point at the apex, often unequal-sided; stem 

# in. long; under-color yellow, overlaid with coppery red or with 

very bright pink-red on the exposed side, in well-colored speci- 

mens the entire surface reddened and-the under-color almost com- 

pletely obscured or showing through only in dots and small flaky 

patches; flesh firm, yet rather elastic and very juicy, sometimes 

slightly stringy, light amber-vellow, sweet and fully as good as 

place and turned over his acquisitions to other parties. He seems to have 

pulled up stakes in Vaca valley between his enlistment of the United 

States officer in Japan in getting the trees, and the arrival of the trees 

in San Francisco, and therefore he turned over the stock to John Kelsey. 

D. E. Hough died about twelve years ago.”’ 

Mr. Burbank wrote me as follows, in 1894, respecting his first importa- 

tion: ‘‘ My collector whom I sent to southern Japan about ten years ago 

for the Satsuma—of which, two years before, I had found a description in 

a book in the Mercantile Library of San Francisco, written by a sailor— 

sent me about half or more of the Japan plums now in general cultivation. 

All collectors inform me that there were no nurseries until lately, and 

when an order was given, the collector secured a few here and there, 

wherever they could be found. This accounts for the confusion of the 

names.” 
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Lombard when well ripened, although sometimes having a slight 

musky flavor, the skin rather sour; cling. 

The above description is drawn from specimens received from 

Daniel Roberts, Keyport, New Jersey, and from many New York 

samples which were indistinguishable from Roberts’ specimens. 

I wrote to Mr. Lovett for fruits from the original tree of Abund- 

ance; he replied that the tree is not standing, but referred me to 

Mr. Roberts, whose trees were propagated from the original stock. 

2.—Abundance tree, 6 years old. 

Mr. Roberts sent me excellent samples, some of which I then sent 

to Mr. Lovett, who wrote that the fruit “arrived in perfect condi- 

tion, and is the true Abundance.” I was thus particular about the 

matter, because there appear to be two if not three things sold in 

the country as Abundance ; or else the variety is wonderfully modi- 

fied by climate and local conditions. This exact type of Abundance 

is much planted in western New York. It is the same variety 

which I described and figured in Bulletin 62. 

The Abundance makes a hardy, thrifty, upright-spreading tree, 

(Fig. 2). It is very productive, and the fruit generally needs 
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thinning to bring 1t to perfection. Abundance ripened at Ithaca in 

1895 the first week in August, over two weeks ahead of Lombard, 

a week ahead of Burbank, three weeks later than Yosebe, two weeks 

later than Willard, and a week to ten days later than Red June. 

I do not know if the Yellow-fleshed Botan is identical with 

Abundance. This name was given by P. J. Berckmans to distin- 

guish a variety received by him from Luther Burbank under the 

name of Botan. There were two varieties in the batch, and the 

other, with a lighter-colored and sweeter flesh was named, by Mr. 

Bereckmans, Sweet Botan. This latter is now called Berekmans. 

When Mr. Lovett sent out his Abundance, it was pronounced to be 

identical with Yellow-fleshed Botan by Mr. Berckmans. “I have 

seen trees that were received from Lovett,’ Mr. Berckman writes, 

“whose fruit was identical with Yellow-fleshed Botan.” The 

Yellow-fleshed Botan fruits which Mr. Berckmans has sent me 

several times, seem to differ from the Abundance, as grown here, 

in the yellower color, less prominent point at the apex, and shorter 

stem, but these differences may all be due to climate or otber local 

environments. I often notice that piums may be shorter-stemmed 

when grown in the south than when grown in the north. In speci- 

mens which I have received from Berckmans, the Yellow-fleshed 

Botan has a lighter-colored flesh than the Berckmans. We have 

trees of the Yellow-fleshed Botan growing, and shall soon be able 

to determine its relationship to Abundance. 

Bascock (Bailey, Cornell Bull. 62, p. 19, 1894). 

Botankio and Botan, of some. 

‘“* Medium to large (1$-1? in. diam.), round-conical; skin yellow 

overlaid with purplish red, rather thick; flesh deep orange and 

solid, a little coarse, sweet, of good flavor and quality; cling; rather 

late, ripening about with the Burbank, or about a week earlier than 

Chabot in the south. 
“Imported in 1885 by Luther Burbank. Now named for Col. 

E. F. Babcock, a well-known nurseryman of Little Rock, Arkansas, 

and among the first to grow and recommend the variety.”— 

Bulletin 62. 

I have never seen a fruit which I could refer to this variety. I 

substituted the name Babcock for the loosely applied Botankio, 
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drawing my description very largely from notes furnished me by 

Colonel Babeock. Our own variety bought as Botankio turns out 

to be Abundance. 

Bary (J. LZ. Normand, Catalogue, 1891). 

“Targe, nearly globular, with only a slight tendency to become 

conical; ground-color rich orange, overspread with light and 

bright cherry red, and showing many minute orange dots; flesh 

thick and melting, yellow, of excellent quality; cling. Tree strong 

and upright, productive. Closely related to Burbank, but rounder 

and mostly larger, and a week or more later. 

“Tmported by J. L. Normand, Marksville, Louisiana, and by him 

named and introduced in 1891. Figured in American Gardening, 

xiii. (1892), p. 700. There appears to be another Bailey plum of 

the domestica type. I know it only from a plate made by Dewey 

of Rochester, and who declares that it ‘has not failed to bear for 

twenty-five successive years.’ The Rochester Lithographing Co., 

successors to Dewey, write me that this plate was in Dewey’s stock 

before 1886, but that they know nothing further about it.”— 

Bulletin 62. 

I have not yet fruited this variety, but I have received it from 

several sources. Mr. Berckmans regards it as identical with 

Chabot. It is also remarkably like the Chase and Hoyo Smomo. 

It is possible that all these four names belong to the same plum. 

It is evidently a good plum, whatever its proper name may be 

found to be. 

Brroxmans (Bailey, Cornell Bull. 62, p. 20, 1894). 

True Sweet Botan. 

Sweet Botan. 

White-fleshed Botan. 

Botan, of some. 

Medium (or slightly above if thinned), broadly and obtusely 

conical and somewhat angular in cross-section; dull deep blood red 

if ripened in the sun, sometimes with yellowish patches on the 

shaded side; flesh very sweet, moderately juicy or dry; cling or 

semi-cling; ripens with Abundance or just ahead of it. Becomes 

too dry when very ripe. 
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Introduced by Luther Burbank in 1887, from imported stock. 

The variety does not appear to be a true Botan, and its nomen- 

clature is so confused and indefinite that I renamed it for Mr. 

Bereckmans, who, to distinguish it from another variety which was 

also received under the name of Botan (see remarks on Yellow- 

fleshed Botan, under Abundance), called it White-fleshed Botan. 

Mr. Berekmans considers it poor in quality, but as it is grown in 

the north it compares well with Abundance; and even the speci- 

mens which Mr. Berckmans has sent me seem to me to be superior in 

quality to the Abundance which he has sent. Deeper and duller red 

than Abundance, lacks the point characteristic of that variety, and 

the flesh is much drier. Very productive. Figured in Bulletin 62. 

Brercer (Munson ; Bailey, Cornell Bull. 62, p. 20, 1894). 

Fruit very small and globular, bright uniform red, with a firm, 

meaty and sweet yellow flesh and a very small free stone, ripening 

the middle of July in New York. 

There has been much confusion respecting this plum. Mr. 

Bereckmans once sent it to me without a name, saying that it came 

. from H. H. Berger & Co., of San Francisco, as Red Nagate. N.S. 

- Platt sent it from Connecticut as Satsuma, the name under which it 

was received from Berger. It came from the south (also originally 

from Berger) as Shiro Smomo. I also have it from western New 

York, unnamed. T. V. Munson, Texas, sent specimens which he 

called the Berger, and I adopted his name and published it in 

Bulletin 62. He writes as follows of it: ‘“‘The Berger plum is an 

upright, cherry-like tree. It bears a purple fruit about the size 

of the Black Tartarian cherry, with meaty flesh, nearly free stone 

which is as small as the pit of the common Black Morello cherry 

and much the same shape.” It falls from the tree as soon as ripe, 

leaving the stem on the tree. An interesting little fruit for the 

home garden, but too small for market. There is a picture of it in 

Bulletin 6%. See Yosebe. 

Broop: See Satsuma. 
Broop Pium No. 3. 

“Fruit somewhat smaller than Satsuma, flesh very deep red and 

juicy, sweet; middle of July; tree of very open straggling growth.” 

—P. J. Berckmans, Catalogue, 1895. 
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Bioop Picum No. 4. 

“This corresponds with the description of H/onsmomo of the 

Agricultural Bureau of Tokio. Fruit medium, dark red flesh; 

July 10th to 25th; tree of erect growth.”"—P. J. Berckmans, 

Catalogue, 1895. 
Boran: See Abundance, Babcock, Berekmans, Willard. 

Boranxio: See Abundance and Babcock. 

Bursank ( Van Deman, Rept. Dept. Agric., 1891, p. 392.) 
Fig. on title page and Nos. 3 and 4. 

Medium, to rather large upon thinned trees, conical to oblong in 

form, the point generally blunt; ground-color orange-yellow mostly 

3.- Burbank From Luther Burbank, Santa Rosa, Cal. 

rather thinly overlaid with red and showing many yellow dots, often 

more or less marbled, in the sun becoming rather dense red; flesh 

firm and meaty, yellow, not stringy, rich and sugary; cling. As 

compared with Abundance, it is a week or two later, more oblong 

and lacking the peculiar point of Abundance, flesh firmer and not 

inclined to be stringy, and sweeter, lacking the slight muskiness of 

Abundance. Burbank is shaded and splashed with dull maroon-red 

and is much spotted, the yellow under-color being conspicuous. 

Abundance is a vivid pink-red, the yellow ground conspicuous only 

on the shaded side. In 1895, the Burbank on our grounds was less. 

than a week later than Abundance, but the very dry season may 

have ripened it ahead of its usual season. 

A specimen of the Burbank sent by Luther Burbank, Santa Rosa,. 

Cal., is shown natural size in Fig. 8. It is very unlike the Burbank. 
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as grown in the east. The size is greater, and the color a deep 

claret red with minute golden dots. The flesh was very thick, firm 

and meaty, and of excellent quality. 

The variety is a most sprawling, flat-topped or even drooping 

grower (Fig. 4); and this habit distinguishes the variety from all 

other Japanese plums which we have grown. The tree should 

probably be headed-in when young, to keep it within bounds. 

The fruit generally needs thinning, for the tree is enormously 

productive. 

The Burbank was imported by Luther Burbank, Santa Rosa, 

California, late in 1885, and named for him by H. E. Van Deman. 

4.—Burbank tree, 6 years old. 

See Rept. Dept. Agr. 1891, p. 392, where it is also ,given a good 

colored plate. Generally introduced in 1890. 

The Russian plum 20 M, sent me by Professor Budd, is indis- 

tinguishable from Burbank. We have two trees of,it, jand they 

bore two or three bushels of plums this year. 

Burpank No. 1. 

Said to resemble Berckmans. I do not know it. 

Burspank No. 2. 

‘Described as of medium size, regular and globular in shape, 

yellow over-spread with purplish carmine, with a yellow very juicy 

flesh which is fine-grained and of good quality; pit nearly free. 

Very early. This variety is not reported in any recent tests.”— 

Bulletin 62. | 
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“ Burbank No. 2, from Berckmans, fruited in 1892 and since; no 

apparent difference between it and our Abundance.”—Stark Bros 

1895. 
“7 

Boursank No. 3: See Late Blood. 

Bursank No. 4: See Heikes. 

Bursank No. 11. 

I know this only from specimens received the past summer from 

Stark Bros., Louisiana, Missouri. It looks very much like Willard. 

| 

5.—Chabot. 

Freestone or very nearly so. Drops easily: Season of Red June, 

and said by Stark Bros. to be not worth propagating. 

Cuazsot (Burbank). Fig. 5. 

Medium to large (size of Burbank), oblong-conical ; under-color 

orange, deeply overlaid with light cherry-red, the sunny side dark 

red, and many minute golden dots showing through the red over- 

color; flesh yellow, rather soft, not stringy, sweet and of excellent 

quality, with no almond flavor; skin searcely sour; cling. An 

excellent plum, ripening early in September in this latitude. 

Imported from Japan by Mr. Chabot, of Berkeley, California, but 

introduced to the trade by Luther Burbank in 1886. See Chase. 
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Cuasot Buroop. 

“A novel and remarkable addition to our fruits. The size is 

medium, stem very short, and of a brick red or cinnabar color ; 

flesh firm, fine brick red color; very juicy and sweet, and with a 

peculiar aromatic flavor.”—Catalogue California Nursery Co., 

Fourth Edition (recent: no date). 

CuaseE (22. G. Chase Co., Catalogue, 1893). Fig. 6. 

Hattonkin, of some. 

| Yellow Japan, of some. 

Medium to large, heart-shaped; under-color yellow (like Abun- 

dance), deeply overlaid with dull red and showing many golden 

dots, finally becoming uniformly dull red all over; bloom thick; 

flesh yellow, firm, rather juicy, sweet and good ; skin rather tough ; 

cling. The coloring is that of the Burbank, but the plum is more 

pointed and it is two or three weeks later, ripening in this latitude 

the first or second week in September. 

This very excellent plum was bought by the Chases for Abun- 

dance, but is about a month later than that variety. It is of the 

Chabot type and may not be distinct (see remarks under Bailey). 

The tree is a strong upright-spreading grower, and productive. It 

is considerably disseminated in New York under the name of 

Yellow Japan, although it isa red plum. Chase Co. speaks of the 

tree as ‘‘a good grower” and blooming “two weeks later than 

Abundance, thus escaping the spring frosts.” 

. Derawars (Burbank, Catalogue, 1893). 

“ Roundish, conical, medium in size, purplish bronze in color 

with a white bloom; flesh wine-color, juicy, combining many 

flavors. Trees semi-dwarf, very productive. Catalogued amongst 

Luther Burbank’s novelties, 1893. Said to be a cross of Satsuma 

and Kelsey.”— Bulletin 62. 

Doveras (R. H. Price, Bull. 32, Texas Exp. Sta., p. 488, 1894). 

Munson, of Bailey, Bull. 62, p. 27. 
Hytankayo, of Whitaker. 

Hattankio, of some. 

“ Size rather large, conical, yellow with purple tinge ; skin tough; 

flesh firm, flavor very good. Tree upright vigorous grower, 

4 
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hardy and very productive. Nearly free from attacks of insects: 

and fungi.”,—Dr. Whitaker, Tyler, Texas, in Bull. 32, Texas 

Exp. Sta. | | } 
Imported and introduced by Dr. Whitaker. The name Munson 

which I proposed for this plum in Bulletin 62, is antedated by 

another Munson plum of the Chickasaw type. } 

Earuiest or Aut (Stark Bros.). 

Yosebe, of some. 

“Small to medium, globular; color a solid dark red; quality 

good; pit small, free. Fully ten days earlier than Red June. It 

drops as soon as colored. Our idea in growing this variety for 

market would be to shake the fruit on a sheet and market in quart 

berry boxes. Very productive.’ Leaf very narrow, conduplicated 

and somewhat smaller than the Red June.”—Stark Bros. See 

Uchi-Beni. | 
ENGRE. 

Fruit small, globular, red, almost exactly like Willard and of same 

season; poor. It seems to differ from Willard in foliage, however. 

The leaves are short and elliptic, whilst those of Willard are long 

and obovate. Little known. Two varieties seem to be passing 

under this name. 

Excexsior (Cherokee Nursery Co.). 

“A seedling of the Kelsey. Fruit large, round, 14 inches in 

diameter; color reddish purple, with heavy blue bloom, flesh sweet, 

juicy, melting and of excellent quality. Ripens early in June. 

The trees of this variety had more fruit last year than any other 

variety, either native or foreign. It is undoubtedly a cross between 

the Kelsey and some variety of the Chickasaw type. The tree is 

a very strong grower, symmetrical and handsome; a valuable 

variety.” — Catalogue, Cherokee Nursery Co., Waycross, Ga. 

The fruits which I have seen were an inch and a half in diameter, 

round-conical, with a distinct small sharp point; stem slender; 

color very bright dark red with many minute gold dots; flesh soft 

and watery, sweet; cling. The fruit and foliage suggest only 

the Wild Goose type (Prunus hortulama), but the pit suggests. 

Kelsey. 
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FuRUGIYA: 

Name given, without description or comment, by J. L. Normand, 

Marksville, La., in “Special Cireular of New eee Plums and 

Rare Novelties,” 1895-6. 

Groreeson (Laidley, Cornell Bulletin 62, p. 23), Figs. 7 and 8. 

Hattonkin, No. 1 

Hattonkin, of some. 

Hattankio, of some. 

7.—Georgeson. 

Medium in size, or fairly large when thinned, variable in shape 

but usually irregularly globular with a flattened apex but some- 

times obscurely conical; color a clear rich uniform yellow, with a 

thin white bloom and minute whitish dots in the skin; flesh very 

firm, not juicy nor stringy, sweet and good; skin sour; strong 

clingstone. Ripe at Ithaca in 1895 the last days of August and 

first days of September, one or two weeks later than Burbank. I 

had it from Niagara county, New York, however, early in August. 

A very long keeper. Fairly productive. | 
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Tree (Fig. 8) a sprawling, forked grower, intermediate in form 

between Abundance and Burbank. The variety is well distributed 

in Western New York, under a variety of names. Imported by 

H. H. Berger & Co., San Francisco, and brought to notice chiefly 

by J. L. Normand, Marksville, La. 

GotpEN (Burbank Catalogue, 18938). 

Said to be a cross of Robinson (a Chickasaw) and Kelsey. 

Haus (G@. Hf. and J. H. Hale, 1895). 
J,” of Burbank. 

Prolific, of Burbank. 

8 —Georgeson, 6 years old. 

A. very handsome, large round-cordate plum, usually lop-sided ; 

orange, thinly overlaid with mottled red, so as to have a yellowish 

red appearance, or, in well-colored specimens, deep cherry-red 

with yellow specks; flesh yellow, soft and juicy (not a good 

keeper), not stringy, with a very delicious, slightly acid, peachy 

flavor; skin somewhat sour; cling. Very late. I know the fruit only 

from specimens sent at two or three different times by Luther Bur- 

bank. To my taste, these specimens have been the best in quality 

of all Japanese plums, although Mr. Burbank regards it as inferior 

in this respect to Wickson (which see). Seedling of Satsuma. 

Harranxio: See Douglas, Georgeson, Kerr. 
Harronxin No. 1: See Georgeson. 
Harronxin No. 2: See Kerr. 
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Herxss (Bailey, Cornell Bulletin 62, p. 23, 1894). 

Burbank No. 4. 

Much like Late Blood, but rather more flattened on the ends, or 

oblate, mostly darker in color, the flesh acid. Little known. 

Named for W. F. Heikes, of the Huntsville Nurseries, Hunts- 

ville, Ala. 
HousmMomo. 

Name inserted in “Special Circular” (1895-6) by J. L. Nor- 

mand, without note or comment. (Misprint for Honsmomo? See 

Blood No. 4). 
Horo Smomo. 

Apparently identical with Bailey, which see. 

Hyranxayo: See Douglas. 

Juicy (Burbank, Catalogue, 1893). 

Cross of Robinson (a Chickasaw plum) and Kelsey. 

Kersry (W. P. Hammon & Co., Oakland, Cal.). 

Very large (2-3 in. diam.) and long-pointed, tapering gradually 

from a heart-shaped base, usually somewhat lop-sided, with a deep 

furrow-shaped suture ; color, bright red-purple on a yellow ground, 

more or less marked with dots, very showy; flesh light yellow and 

rather firm, rich and pleasant in flavor, free or only slightly cling- 

ing to the small stone, more or less hollow above the pit. 

The first Japanese plum introduced into this country, but it did 

not attract much attention outside of California, until ten or twelve 

years ago. It was figured by Mr. Van Deman in Department of 

Agriculture Report for 1886, plate X.,and again (colored) in report 

for 1887, plate I.; in Wickson’s California Fruits, p. 3851; and in 

my Bulletin 62. Its behavior is not uniform in different years. 

F, M. Ramsay, of Lampasas, Texas, writes me that in 1888 his 

Kelsey ripened in September, in 1889 in July, and in 1890 in June. 

L. A. Berckmans, Georgia, says* that in 1887 the Kelsey did not 

mature until October 1; in 1889 it ripened in July; in 1890 it 

“began to ripen the latter part of July and continued for eight 

weeks,” and on October 1 perfectly green specimens were on the 

trees. It has a more or less prolonged indefinite season of bloom. 

*Proc. 14th meeting, Ga. Hort. Soc. (1889) 52. 
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Luther Burbank (Santa Rosa, Cal.) writes: ‘“ Kelsey blooms here 

all winter, from December to March.” In California the tree is 

said to be nearly evergreen. 

There are still the most conflicting reports respecting the hardi- 

ness of Kelsey. Some persons declare that it fruits m New York; 

but every report, when run down, shows that the party is mis- 

taken in the variety. The furthest north that I have known 

Kelsey to fruit is in extreme southern Delaware. J. Van Lindley 

says* that in 1893 in North Carolina his Kelsey trees “ were loaded 

with fruit, large and fine, quality of the very best.” It ripened 

from the first to the last of August. ‘The Kelsey,” he continues, 

“stands at the head for canning and preserving, and sells in any 

market at fancy prices, but it comes into competition with other 

fruits grown north.” Kelsey has been killed by cold in northern 

Texas; on the other hand, the trees are said to have come through 

the winter with little injury in Iowa. My first experience with the 

Kelsey was at Lansing, Michigan, where the trees killed to the 

snow line the first winter. Professor Tamari, of Tokio, says that 

the variety is too tender for the northern plum sections of Japan. 

Mr. H. E. Van Deman, formerly pomologist of the Department of 

Agriculture, wrote me upon the hardiness of Kelsey, in 1892, as 

follows: ‘‘ My present opinion is that it is about as hardy as the fig. 

All reliable information that has come to this office up to this date 

is to the effect that it is not suitable to the northern states because 

of its tenderness. I know from personal observation that between 

here [Washington] and Baltimore trees have been seriously injured 

by winter-killing. Occasionally I have heard of Kelsey plum trees 

withstanding severe cold, but in every case yet followed up, it has 

been found that the trees were not correctly named.” I am inclined 

to think, however, that the Kelsey will sometimes endure a New 

York winter if the wood has been well ripened; but I doubt if it 

will ever bear in this state. 

The following correspondence to the California Fruit Grower 

(Sept. 14, 1885) still further explains the vagaries of the Kelsey: 

“The Kelsey Japan plum is surely erratic in disposition, — more 
or less reliable. - 

““My experience teaches me, however, that it bears much more 
regularly when in close proximity to some other variety of plum. 

*Thirteenth Rep. N. Car. Hort. Soc. (1893) 20. 
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‘‘This is very marked, not only in outside rows, but in the cen- 
ter of the block. Wherever I have an old tree of Satsuma, im- 
mediately surrounding that tree the Kelseys bear well. 

“Tt does better with very little pruning. 
‘It must be sprayed with a good fungicide once or twice a year 

to keep in check the shot-hole fungus. 
“Tt succeeds best in heavy, moist land, and preferably in the coast 

or bay counties. 
“In marketing it, great care must be taken as to when the fruit 

is picked. Some seasons it colors much more than others, hence 
the danger of waiting for color. 

“T pick mine the very hour (if possible) that the slighest color 
is apparent. They will color up afterwards in the boxes before 
they reach destination — referring, of course, to the eastern mar- 
kets. 

““ My trees are picked over seven or eight times. 
“When the fruit sets very thickly it must be well thinned. 
‘“‘'The prices have been very satisfactory to me. Jam well repaid 

for the extra labor, the fruit netting me four cents to eight cents 
per pound. 

“Conditions and surroundings vary so much that I would not 
advise one way or the other. Almost any variety of plum or prune 
could be grafted on Kelseys, where they are not profitable. Why 
not use Robe de Sargent, especially if the root is peach ? 

“A double-worked Robe de Sargent tree is best, as it makes a 
larger tree, and larger fruit as well as more of it. 

“Tt will not unite directly on the peach, as is generally known, 
hence the suggestion to double work, using the Kelsey on peach 
root. 

‘LEONARD COATES. 
““ Napa, Cal., September 9, 1895.” 

George S. Higby, Poway, San Diego Oo., California, writes as 

follows of the Kelsey: “I had the honor, I believe, of exhibiting 

the first specimens of Kelsey in San Diego county. The Kelsey is 

fast becoming a popular fruit in this county, and is adapted both to 

the sea-coast and inland valleys. I think that in the near future it 

may take a position equal to the French or California prune as a 

dried fruit. A well ripened Kelsey has very few superiors.” 

Kerr (Bailey, Cornell Bulletin 62, p. 25, 1894). 

Hattonkin No. 2. 

Hattonkin, of Berckmans and others. 

“Medium to large, generally{very strongly conical with a deep 

suture ; color orange-yellow, with a creamy bloom; flesh juicy and 

sweet, good in quality; cling; early. 
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“An excellent variety, but not tested in the north. It varies 

considerably in shape, even on the same tree, occasional specimens 

occurring without the point. Mr. Berckmans writes me that in 1890 

the round form seemed to predominate, while in 1892 the pointed or 

normal form alone was produced. Imported from Japan by Frost 

& Burgess, Riverside, California. Named for J. W. Kerr, of 

Denton, Maryland, one of the most intelligent plum growers of the 

central states.” — Bulletin 62. 

“ Kerr is not the earliest of the large-sized plums, but most excel- 

lent in quality. It partakes more of the Green Gage flavor than 

any other of the group.” — P. J. Berckmans, 1895. 

Figured in Bulletin 62. 

Late Broop (Burbank, in early lists), 

Hale, of Bailey, Bulletin 62. 

Burbank, No. 3. 

Medium in size, globular or slightly flattened, scarcely if at all 

pointed, rather light bright uniform red; flesh red, firm and sweet,. 

tightly clinging to the pit. 

Imported by Luther Burbank in 1885, together with Heikes, 

which see. Mr. Burbank writes me that he disposed of this and 

No. 4 after they had fruited in the nursery row, and that he now 

has no knowledge of them. Very much like Satsuma, but a few 

days later and appears to bloom earlier; also less pointed, and some- 

what different in leaf. Little known. 

Late Harranxto (Cherokee Nursery Co., Waycross, Ga. m 

letter, 1894). 

“Color pale orange yellow, heavily covered with a white bloom. 

Suture very slight. Flesh dark yellow, very firm and somewhat. 

dry with a slight astringeney. Generally of poor quality and ir- 

regular shape. Ripe with us June 15th to 20th.” 

Lona Frurr (Burbank). 

Very small, roundish in shape, red, early and said to be a shy 

bearer. Thought by some to be the same as Engre. Others say 

that it is the same as Red June. Possibly two things are propa- 
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gated under this name. Stark Bros. write of it: ‘‘ Equally small 

or smaller than your cut of Berger |in Bull. 62], and very acrid.” 

Imported by Luther Burbank in 1885, but very little known. 

Maru (Burbank). Fig. 9. 

Masu and Massu. 

Medium in size, depressed globular with an obtuse point; very 

‘dark uniform maroon-red with numberless minute golden dots; 

E 

9.—Maru. 

flesh deep yellow, rather soft, with a musky flavor which is not dis- 

agreeable, sweet, but quality only medium, skin sour; cling to half 

eling. Often acid in flavor. Season of Abundance. Said to be 

very hardy in bud. 

Imported by Luther Burbank in 1885. Maru is Japanese for 

round. 
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MrKapo. 

“Tt is a large, golden yellow plum when ripe, and samples 

measured seven and one-quarter inches in circumference. It is con- 

sidered now as the most profitable variety that is propagated in the. 

valley, ripening early, the trees good bearers and the fruit bringing 

very high prices. Last season they brought as high as $11 per box 

in the eastern markets, or over fifty cents a pound, and this season 

bringing from $5 to $7 per box.”— Vacaville (Cal.) Reporter, 

quoted in California Fruit Grower, xiii, 198 (Sept. 2, 1893 ). 

“A very large plum, of greenish yellow color, nearly round, very 

little suture, a very rapid grower, more so than any other. This is. 

the most remarkable of all plums for its enormous size, beauty and 

good quality. It is probably the largest plum in existence; ripens. 

fifteen days after Yeddo. I have had specimens of it larger than 

any Kelsey, or as large as any commonesize Elberta peach.”—J/. L. 

Normand, Marksville, La., Special Circular, 1895-6. 

Monson: See Douglas. 

NaGatEe no Botanxyo. 

“ Karly.”—J. L. Normand, Special Circular, 1895-6. 

Normanp (/. L. Normand, Catalogue, 1891). 

Normand Yellow. 

Normand’s Japan. 

Medium to large, obtusely conical with a heart-like base and 

short stem ; color clear golden yellow; flesh firm and meaty, yellow, 

of high ‘quality ; the small pit free. Very prolific, and ripens just 

after Berkmans and Abundance. Allied to Georgeson and Kerr; 

less conical than the latter. 

Imported by J. L. Normand, Marksville, La., and by him 

disseminated under the name of Normand’s Japan in 1891. 

Figured in Bull. 62. 

Octoser Purpiz ( Burbank). 

A very large black-purple heart-like plum, with no splashes of 

lighter color; flesh amber-yellow, red beneath the skin, very juicy, 

but yet firm, somewhat stringy, very sweet and good; skin sour; 

cling. Very late. 
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Oagon. 

Fruits medium in size, flattened at the ends or tomato shaped, 

not at all conical, the suture prominent; color clear lemon with a 

light creamy bloom giving the fruit a whitish appearance ; flesh 

thick and very meaty, not juicy, firm and keeping long, of second 

or third quality, entirely free from the stone. Tree only moder- 

10.—Red June. 

ately productive in New York, or in some regions even shy. 

Early, ripening in New York from late July to the middle of 

August. Excellent for canning. 

Imported by H. H. Berger & Co., San Francisco. One of the 

best known varieties, but evidently not increasing in popularity in 

this state. Figured in Bulletin 62. 
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O-HatTrANKYO. 

«Said to be early.”—J/. L. Normand, “ Special Circular,” 1895-6. 

Orient (Stark Bros., Catalogue, 1893). 

Red Nagate, of some. 

“ Large, broadly conical; red, very highly colored; flesh yellow, 

of high quality. Ripens soon after Burbank. Introduced in the 

Cae 

11.—Red June, 6 years old. 

fall of 1893 by Stark Bros. Louisiana, Mo. Figured in American 

Gardening xiv. (1893), p. 363.” — Bulletin 62. 
Possibly the same as Chabot. 

Rep June (Stark Bros., Catalogue, 1893). Figs. 10 and 11. 

Red Nagate, of some. 

Shiro-Smomo, of some. 

Medium to nearly large size, cordate and very prominently elon- 

gated at the apex, the suture deep, generally lop-sided, deep vermil- 

ion-red all over, with a handsome bloom, very showy; flesh light 
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lemon-color or whitish, firm and moderately juicy, not stringy ; very 

slightly subacid to sweetish, the skin slightly sour, of good pleasant 

quality although not so rich as some; cling to half cling; pit small. 

A very handsome plum, ripened at Ithaca in 1895 from July 28 

to August 1, nearly a week later than Willard, and a week earlier 

than Abundance. By all odds the best Japanese plum ripening 

before the Abundance which I have yet tested. Tree (Fig. 11) up- 

right-spreading, vigorous and hardy, about as productive with us, so 

far, as Abundance. I thought that the quality of our specimens 

Jast season were nearly or quite equal to that of Abundance. 

Imported by H. H. Berger & Co., San Francisco. The nomen- 

clature of the variety here described is much confused. H. H. 

Berger & Co. write me that the true Japanese Red Nagate has red 

flesh, which this has not. The name Red Nagate is applied to such 

different varieties, and there is such anabsence of opinion as to what 

the true Red Nagate is, that I have adopted Red June as the only 

tenable name. 

This is the variety to which the name Shiro Smomo is oftenest 

applied, but it is neither a Smomo plum nor is it white (Shiro 

means white), thus affording a curious instance of the utter con- 

fusion of the American application of the names of the Japanese 

plums. Professor Georgeson tells me that the Shiro Smomo of 

the Japanese is a small white early plum with yellow flesh, some- 

what cling and of medium season. I do not know if it occurs in 

this country; and it is probably not worth while to endeavor to fit 

the name to any variety. The Ogon is probably the nearest to it of 

any variety in this list. 
SAGETSUNA. 

Name given in J. L. Normand’s “ Special Circular,” 1895-6, with- 

out comment. 

SATSUMA. 

Blood. 

Yonemomo. 

Size medium to rather large, broadly conical with a blunt, short 

point, suture very deep; color very dark and dull red all over, with 

greenish dots and an under-color of brown-red ; flesh blood-red, 

rather coarse and acid, fair to good in quality, tightly clinging to 

the pit; midseason ; productive. 
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Imported by Luther Burbank in 1886. Figured in Pomologist’s 

Report, Rept. Dept. Agr. 1887, Plate I. (colored), and also in 

Wickson’s California Fruits, 351, the latter copied from the former. 

J have never seen a Satsuma with such a smal] pit as represented in 

these cuts, nor of the same shape. The fruit appears to be uniform 

in shape and markings, and it is figured from life in Bulletin 62. 

The Satsuma is hardy in the northern states. Stark Bros., Louisi- 

ana, Mo., write that it blooms too early with them and is not so 

hardy as some others. This belongs to the Beni-Smomo group of 

Japanese, which is characterized by red flesh. Season about with 

Burbank. Usually too sour to be agreeable, and the color is such 

that the market will probably object to it. Very long keeper. 

Sua-Eae (Burbank). 

Mr. Burbank sends me a very handsome and well-marked Japan- 

ese plum under this name, which is globular heart-shape in outline, 

and mottled-red; flesh very thick and meaty, orange-yellow, sweet 
and excellent, with a slight muskiness; cling. 

Surro Smomo: see Red Nagate and Berger. 

Surprer (Lurbank). 

Fruit oval, light red with a white bloom ; flesh very firm, yellow, 

sweet and juicy; long keeper. Tree sturdy, but a moderate 

grower. Described with Burbank’s Novelties, 18983. Seedling of 

Satsuma. 
SHirA TA BEne. 

“Similar to Satsuma, but much earlier, ripening in July; fruit 

blood-red through.”——J. HZ. Haynes (Indiana) in Prairie Farmer, 

Dec. 21, 1895, 8. 

STRAWBERRY: see Uchi-Beni. 

Sweet Boran: see Berckmans. 

True Sweet Botan: See Berckmans. 

Ucur-Bent. 

Ura-Beni. 

Honsmomo. 

Strawberry. 

Medium in size, heart-shape and somewhat pointed, bright car- 

mine red; flesh red and fine-grained, somewhat acid, rather poor in 
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quality; cling; rather early. Little known. Uchi-Beni means 

inside red. 
Stark Bros. write me as follows, under date of August 12, 1895 

<¢ This is a small plum, similar to the variety you describe as Berger, 

and is the variety we called Strawberry when we propagated it ; 

but we discarded it two years ago. Ripens afew days after the 

Earliest of All, but is not so large nor so good quality and is not at 

all productive, while the Earliest of All is remarkably productive.” 

Wuitr-FLesuep Botan: See Bereckmans. 

W assE Botonxkyo. 

Name given, without comment, in J. L. Normand’s “Special 

Circular,” 1895-6. 
W AssE Smomo. 

“Said to be very early.”,—J. L. Normand, “Special Circular,” 

1895-6. 
W Assu. 

Name only, in J. L. Normand’s “ Special Circular,” 1895-6, 

Wererpinc Buoop. 

“ This is a valuable acquisition, said to produce a blood-red plum 

of good quality. The tree must be seen to be appreciated. I have 

them here on my experimental grounds, growing finely; I budded 

them at different heights on straight peach stock four to eight feet 

from the ground, with slender limbs curving down gracefully like 

the Tea’s Weeping mulberry. Single trees set out on the lawn 

look grand.”—J. L. Normand, “Special Circular,’ 1895-6. 

Waitt KeEtsry. 

“This is a duplicate in size and shape of the common Kelsey, 

except it is of a pale, creamy color, almost white when ripe; does 

not rot before maturity like the Kelsey, and much earlier to ripen 

and later to bloom than it; delicious in flavor.’—J/. ZL. Vormand, 

“Special Curcular,”’ 1895-6. 

Wicxson (Burbank, Catalogue, 1894). 

Perfection, of Burbank. 

A remarkably handsome and very large, deep maroon-red plum 

of the Kelsey type. Long cordate or oblong pointed ; flesh firm, 
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deep amber-yellow, clinging to the small pit. There is apt to be @ 

hollow space about the pit, as there is in Kelsey. I have had the 

plums from Burbank three times, all of them in good condition, 

and have tested them when in prime condition; but each time the 

fruit has had such a pronounced musky-almond flavor that I could 

not enjoy it. Mr. Burbank, however, regards it as superior to Hale 

in quality. Excellent keeper. Cross of Burbank with Kelsey, 

Burbank furnishing the seed. 

Stark Bros. report that nursery stock of this variety has stood 

22° below zero at their place without injury. 

Wiiiarp (W. /. Hetkes, 1893). Fig. 12. 

Botan No. 26, 

Medium in size, spherical to oblong in general outline, but 

prominently cornered or angled, never pointed, the sinus very 

slight but stem cavity deep; color bright claret-red with many 

minute yellow dots; flesh rather firm, whitish, of poor quality ; 

freestone. A strong, vigorous and hardy tree, productive and 

one of the earliest plums yet tested in the north, ripening in Central 

New York late in July. In appearance the fruit is remarkably like 

some of the improved types of Prunus Americana. The fruit is 

handsome when well ripened, and keeps two to three weeks if 

picked when it begins to color, but the quality is almond-like and 

poor — so poor that I can not recommend it. Fruit picked in 1895 

on July 16, when it just began to color, kept until August 6, the 

specimens shriveling rather than rotting. 

Cions procured from California six or seven years ago by 8. D. 

Willard, Geneva, N. Y., and named for him by W. F. Heikes in 

Practical Nurseryman, June, 1893. It was undoubtedly imported. 

from Japan, but the history of it is lost. Mr. Burbank writes: “I 

had the Willard sixteen years ago. Not valuing it very highly, L 

discarded it many years ago, although it may prove valuable as an 

early variety; but I would prefer Stark Bros’ Red June, which 

ripens at the same time, but even that variety, though handsome, is 

poor in quality.” 
YEDDO. 

“ Much like White Kelsey, which it resembles in some respects, 

but it is of a deeper yellow color and ten days later to ripen, and 
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very attractive and fine-flavored plum.”—J. Z. Normand, “ Special 

Circular,” 1895-6. 
Yerttow Japan: See Chiase. 

YoNEMOMO: See Satsuma. 

Grown by S. D. Willard, Geneva, N. Y. 

12.— Willard. 

Yosrese. Fig. 13. 

A small short-oblong-pointed fruit, with slender stem and almost 

no suture; deep purple-red all over; flesh dark yellow, soft, sub- 

acid, with a pronounced almond flavor; pit small and free. A 

handsome very early plum, but the quality poor. Falls from the 

tree as soon as ripe, leaving the stem on the tree. Ripe here a 

week earlier than Willard. 
5 
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Tree an upright grower, with reddish twigs and light-colored 

foliage. Leaves comparatively sinall and rugose, somewhat con- 

duplicate, very prominently serrate, yellowish green. Stipules con- 

spicuous. Tree very unlike other Japanese plums, when in leaf. 

One of the Somomo or cherry-like type. 

13.— Yosebe. 

There are two or three varieties passing as Yosebe, and nobody 

knows which one is entitled to the name. Neither do I know 
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whether the proper orthography of the name is Yosebe or Yosobe. 

It is probable that all the varieties have been given separate names, 

which can be used as soon as the characteristics of the varieties are 

understood. 

Apt to be confounded with Berger. The Berger is small and 

nearly or quite globular, with a smooth circular cherry-like pit; 

Yosebe is distinctly cordiform and a half to twice larger, with a 

‘roughish and lenticular pit. The two are also very unlike in 

foliage. 
L. H. BAILEY. 
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EXPLANATORY NOTE. 

In Bulletin 33, issued in November, 1891, Professor J. H. Com- 

stock and the writer gave a detailed account, occupying 80 pages, 

of nearly three years of experimentation with wireworms. The 

_ bulletin embodied the results of our efforts to discover a practicable 

method of preventing the ravages of these pests, and a study of 

the life-history of several common species. 

In Bulletin 50, issned in March, 1893, the writer devoted 26 

pages to a detailed discussion of the bud moth, one of the most de- 

structive insect pests in the orchards of western New York. Our 

two years’ study of the insect enabled us to correct several erroneous 

statements regarding its habits and life-history which had a very 

practical bearing on the method of combating it. 

Wireworms had long ranked among the worst insects pests of the 

general farmer; the bud moth threatened to “nip in the bud” 

many a prospective crop of fruit; and unfortunately what little 

definite and accurate knowledge has been published regarding these 

insects was widely scattered and inaccessible to the farmer or fruit 

grower. Theretore, as our bulletins combined these previously as- 

certained facts with many new ones, the results of much original 

investigation, the demand for the bulletins was so great that the en- 

tire edition of each was exhausted in less than a year. So that 

during the past two or three years that these bulletins have been 

“out of print,’ the information they contain has been inaccessible 

to the hundreds of correspondents who have desired information 

regarding wireworms and the bud moth. 

Although but few observations have since been made on these in- 

sects, it secms advisable, in consideration of the above facts, to again 

discuss them. In the following pages we, therefore, give, in a con- 

densed form, the information contained in Bulletins 33 and 50; 

what few new facts we have seen recorded are also included in their 

proper connection, thus bringing the information up to date. 

Several new figures enliven the pages. 

M. V. SLINGERLAND. 
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Wireworms. 

RESULTS OF EFFORTS TO DISCOVER A PRACTICA- 

BLE METHOD OF PREVENTING THE RAVAGES 

OF LABS E, PESTS,AND:.A. STUDY. OF eta, LIFE 

HISTORY OF SEVERAL COMMON SPECIES. 

I. Introduction. 

Among the most prominent of the pests that infest field crops 

are the insects commonly known as wireworms. These are long 

slender grubs of a yellowish-white color and with unusually hard 

bodies. Their wire-like form and the hardness of the body has 

suggested the common name. Two wireworms are shown, natural 

size, among the roots in figure 16; one is represented enlarged in 

figure 14. Unfortunately the term wireworm has been misapplied 

to certain animals—the millipedes — 

SSS which are not true insects but belong =) 

henrauperent. Class iin? the animal” : i4>4wireworm,/twuce uaturalisize 

kingdom. Figure 15 represents a millipede. The following pages 

do not treat of millipedes. 

The true wirewoerms are the young of click-beetles, or snapping- 

bugs as they are more commonly termed. Our common kinds of 

ART mex. ee click-beetles are mostly small 

go, or of medium size; a few are 
larger. Two are shown on the —_—_ -— 

Bog eee corn plant in figure 16, and 

figures 17 and 18 represent others. They are usually of a uniform 

brownish color; some are conspicuously spotted. More than five 

hundred kinds of click-beetles have been described from North 

America. “There is hardly a country child that has not been 

entertained by the acrobatic performances of these long, tidy- 

appearing beetles. Touch one of them and it at once curls up its 

legs and drops as if shot; it usually lands on its back, and lies there 
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for a time as if dead. Suddenly there is a click, and the insect pops 

up into the air several inches. If it comes down on its back, it tries 

again and again until it succeeds in striking on its feet, 

and then runs off. We remember well carrying these 

creatures into the old district schoolhouse, where all les- 

sons had to be learned from books, and where nature was 

never given a chance to teach us anything. Here with ae 

one eye on the teacher and one on this interesting jumper __ beetle. 

laid on our book 

behind the desk, 

we found a most 

fascinating occu- 

pation for the 

tedious moments. 

But the end was always the same; 

the beetle jumped so high that it 

betrayed us and was liberated, 

and we were disgraced.” (From 

Comstock’s Manual for the 

Study of Insects, p. 543). 

Many species 

of wireworms are 

not at all injuri- 

ous to agricul- 

ture, but eertain 

others live in the 

soil and feed on 

the roots-of 

plants, and on’ 

seeds. The lat- 

ter species are 
18.—The Eyed Elater 

often execeed-  (Alaus oculatus). 

2 ewes) ingly injurious; and as they work 

16,—A corn-plant growing in a root-cage infested 1 the ground out of sight, they 
by wireworms aid click-sbeetles (from a us 
specimen in the Cornell Insectary). are very ditticult to combat. 

During three years (1889, 1890 and 1891) we made numerous 

experiments to ascertain a practical method of preventing the 

ravages of these pests. Unfortunately our efforts were not attended 
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with that degree of success for which we had hoped, and thus the 

chief object of our investigations was not accomplished. But we 

did succeed in proving the futility of many methods that have been 

very generally recommended for the destruction of these pests; 

and it seemed worth while to publish the detailed results of our ex- 

periments, as given in Bulletin 53, for they might save farmers from 

making expensive efforts that would surely bring no adequate returns. 

Much has been written upon how to combat wireworms. And 

yet, at the time Bulletin 33 was written (November, 1891), there 

had not been published the results of a single extensive series of 

carefully conducted experiments. Professor Forbes has recently 

published some results he obtained in 1888 and 1891 (Seventh 

Report, p. 48-49), and these will be noted in connection with the 

discussion of our experiments. Most writers on this subject have 

reasoned and written, but have not tested their theories. 

II. Methods of Experimentation. 

Under this heading in Bulletin 33, we described and figured the 

different kinds of cages used in our experiments. As they are of 

general interest to the working entomologist only, we will not 

again discuss them. Suffice it to say in this connection that every 

precaution was taken to keep the wireworms under as_ nearly 

natural conditions as possible, and the experiments were conducted 

in a systematic and careful manner. ‘To eliminate possible sources 

of error, comparative or check cages were used in each experiment ; 

in these check experiments the cages were the same as the others, 

only they remained untreated. So far as practicable, every method 

was applied as it would be in the field. 

III, Experiments. 

Both defensive and offensive measures were used in our experi- 

ments. Thus we tried to protect seed from the ravages of the 

wireworms, and we also tried to destroy the insects in each of three 

different stages of their existence —as wireworm or larva, pupa, 

and adult; no eggs were obtained upon which to experiment, The 

scope of our experiments was necessarily large as they embraced 

nearly all the methods that we found recommended in the literature 

of these insects. Only the general results can be given here; they 
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were published in much detail in Bulletin 33. “Most of them were 

made in 1890 and 1891, while some were begun in 1889. The 

results of Professor Forbes’ recently published experiments will 

also be included in their proper connection in this discussion. 

A. PROTECTION OF SEEDS. 

The most conspicuous of the injuries caused by wireworms, and 

the one most keenly appreciated by the farmer, is the destraction 

of the seed. Thus farmers have given more attention to protecting 

their seeds than to any other method of combating wireworms. 

Seeds have been coated with various substances in the effort to 

render them distasteful or poisonous to the insects, and several 

methods are strongly recommended. But as none of the recom- 

mendations were based on carefully ascertained facts, we tested 

each one. 

> 

1. Prorecrion or SEED BY A OoaATING oF Paris GREEN AND FLour. 

This method promised to be a most desirable one; for, if it 

resulted as we confidently expected, not only would the seed be 

protected but the wireworms would also be killed. 

We coated kernels of corn with varying amounts of Paris green 

and flour (in one case sugar was added), and carried on a large 

number of experiments covering a period of nearly two years. The 

only apparent result of the coating was to retard the sprouting of 

the seeds. Wesaw wireworms destroy several of the coated seeds 

without apparent injury to themselves. 

In 1888, Professor Forbes found that corn which ‘‘ was covered 

with a coating of the green poison, was eaten freely by some of 

the wireworms without killing them.” In 1885, he also mixed 

Paris green with the soil in which the corn was planted without any 

injurious effect on the wireworms, but the corn failed to grow. 

It is thus evident that it is useless to try to protect seed from 

the attacks of wireworms by coating it with a Paris green mixture. 

9. Protection oF SEED By A CoaTING oF TAR. 

It has long been a common practice among farmers to coat their 

seed corn with tar to prevent its being attacked by wireworms. 

However, no one has demonstrated that they will not attack corn 

thus coated. 
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Our results from two years of experimentation show that some- 

times larvee will attack seed corm even when it is completely 

coated with tar. In actual practice, but few of the kernels would 

get a complete coat; it requires considerable disagreeable labor to 
apply the coating; germination is considerably retarded, even 

when the kernel has been previously soaked in water; and corn 

thus treated cannot be readily used in a planter. From these 

considerations it can be seen that this method of protection does 

not afford that degree of certainty and practicability which is desired. 

8. PRotTEcTION oF SEED BY SOAKING IT IN A SOLUTION OF SALT. 

This method was quite commonly practiced many years ago 

among farmers in western New York. Our series of experi- 

ments, extending over a period of nearly a year, made it evident 

that corn soaked in a saturated salt solution is as readily eaten 

by wireworms as if not thus soaked, and no injury results to the 

wireworms. 

4, PRorecTion oF SEED BY SOAKING IT IN A CopprERAS SOLUTION. 

In 1876 an Illinois farmer reported favorable results from soak- 

ing his seed corn before planting in a solution of copperas (sul- 

phate of iron), to protect it from the attacks of wireworms. 

After two seasons of experimentation with the solution, we got 

no results which indicated that wireworms would not eat and 

destroy seed soaked in it as readily as any other, and receive no 

injury therefrom. 

5. PRotTeEcrion oF SEED BY SOAKING IT IN A CHLORIDE oF LIME 

AND CopPERAS SOLUTION. 

Our experiments during two seasons gave conclusive evidence 

that a solution of chloride of lime and copperas will not protect 

seed corn which has been soaked in it from the attacks of wire- 

worms. 

6. PRoTECTION OF SEED BY SOAKING IT IN KEROSENE OIL. 

In our experiments with this substance made in the spring of 

1891 the wireworms destroyed nearly every kernel of corn we 

planted ; there were no indications that this food disagreed with 

them. 
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”. PRoTEcTION oF SEED BY SOAKING IT IN SPIRITS OF TURPENTINE. 

The soaking of seed corn in turpentine has been frequently 

recommended as a preventive against attack from wireworms. 

All of the kernels of corn we thus soaked were destroyed, before 

germination began, by the wireworms and they were unaffected 

by the meal. 

8. Prorecrion oF SrED BY SOAKING IT IN A _ STRYCHNINE 

SoLurION. 

The idea of soaking seed corn in a solution of strychnine was 

suggested to us by the fact that seed thus soaked is used to poison 

sparrows and gophers. Our results from experiments made in 

1891 showed that although seed corn be soaked in a very strong 

solution of strychnine, it is rendered neither distasteful nor 

destructive to wireworms. Prof. Forbes has recently reported 

similar results from experiments made in Illinois in 1888 and 

1891. 

9. Protection oF SEED By Soaxkine IT 1N OTHER PoIsonous 

SUBSTANCES. 

In 1888 and 1891, Professor Forbes fed to wireworms corn that 

had been soaked in the following: 

A mixture of Paris green and water. 

Fowler’s solution, diluted with an equal quantity of water. 

An alcoholic solution of arsenic. 

A solution of arsenic in boiling water. 

An alcoholic solution of corrosive sublimate. 

A saturated solution of potassium cyanide. 

In almost every case the wireworms fed upon the kernels without 

injury to themselves. Thns, Professor Forbes says, “ that it is not 

practicable to protect corn by means of these substances, even were 

it possible to use them without retarding or preventing the germina- 

tion of the seed.” 

B. DESTRUCTION OF THE LARV 4. 

The various methods that have been proposed for the destruction 

of wireworms fall under two heads: First, destruction by starva- 

tion: second, destruction by the use of insecticides. 
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1. Desrrcotion or Wireworms By STARVATION. 

a. Starvation by Clean Fallow. 

It has been the general belief that the wireworms which infest 

our fields could live but a short time in soil in which no vegetation 

was allowed to grow. No experiments were recorded, however, to 

show how long the worms could live in such soil. 

We kept several experiment cages in “clean fallow” for nearly a 

year, and more wireworms remained alive (many of them passed 

through the transformations to the beetle stage) in these cages than 

in similar cages in which grass was kept growing. Therefore, we 

would not advise the farmer to lose the use of his land for a season 

and the labor necessary to keep it free from all vegetation in the 

hope that he may thus starve out the wireworms. 

b. Starvation by the Growth of Supposed Immune Crops. 

It is supposed there are certain crops so distasteful to wireworms 

that when these crops are grown the worms will either perish from 

hunger or leave the field, and thus the succeeding crops be spared 

from the ravages of these pests. The crops usually recommended 

for starving out the wireworms are buckwheat, mustard and rape. 

BUCKWHEAT. 

In this country more attention has been directed to buckwheat as 

a supposed immune crop than to any other. 

By a series of experiments extending over a period of two years, 

we proved that wireworms will attack and cut off roots of buck- 

wheat; and that they can live for many months and undergo the 

transformations necessary for the continuance of the species, in soil 

in which only buckwheat is growing. Therefore as wireworms 

have lived as long and thrived as well in cages of buckwheat as they 

have in cages of timothy and clover, we cannot regard buckwheat 

as an Immune crop. 
MUSTARD. 

In Europe, mustard has long been regarded as a crop that clears 

the soil of wireworms by starving them out. We experimented 

with both the Chinese and brown mustard, and wireworms lived in 

cages containing no other vegetation but these plants for from one 

to two years; we have never been able to keep them alive so long 
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in cages containing clover and timothy. Thus our experiments do 

not indicate that a crop of mustard will render the soil so free 

from wireworms that the succeeding crop will escape their ravages. 

RAPE. 

Another crop, upon which it is said wireworms will not feed, is 

rape. It is but little grown in America, but is considerably grown ° 

in England to provide pasture that will fatten sheep readily. 

Wireworms lived as long and thrived as well in our breeding 

cages on roots of rape as in soil in which clover and timothy were 

grown. Thus, it would seem that rape can no more be regarded as 

an immune crop than any other crop cultivated at the same time. 

2. Desrrcetion or Wireworms By Mans or INsEcrIcIDEs. 

As the species of wireworms which infest growing crops live dur- 

ing their whole larval life beneath the surface among the roots, it is 

amore difficult matter to reach them with insecticides than those 

pests which feed exposed on the plants. A substance must have 

great penetrating and killing power to be of any value. Most of 

the substances that have been recommended were first applied 

merely as fertilizers, but in later years their insecticidal properties 

also have been much diszussed. 

(a) Substances that act merely as Insecticides. 

Most of the insecticides which we used are well known and 

have been used successfully against other underground insects. 

KEROSENE, PURE AND AS AN EMULSION. 

In 1885, Professor Forbes found that “applications of these 
substances made to wireworms in the earth were found practically 

ineffective, any strength sufficient to kill them killing vegetation 

also.” Our experiments corroborate Professor Forbes’ conelu- 

sion. We found that wireworms could be killed by using either 

substance in sufficient quantities, but this amount would destroy 

all vegetation and would be too expensive an application. 

CRUDE PETROLEUM, PURE AND AS AN EMULSION. 

On’ the whole our results with the crude petroleum emulsion 

and with the crude petroleum were not as promising as those 
obtained with the kerosene oil emulsion. 
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POISONED DOUGH. 

In our experiments in 1888, poisoned sweetened dough was 

used with some success to attract and destroy the click-beetles. 

(See Bulletin No. 3, Nov. 1888, p. 38). As the wireworms in 
our breeding cages readily came to the surface to eat wheat scat- 

tered thereon, it was thought that many might be attracted by 

sweetened dough placed on the surface. 

A few experiments soon made it evident that the wireworms 

could not be thus attracted to the poisoned dough. 

BISULPHIDE OF CARBON. 

This substance has been quite extensively used against certain 

subterranean insects. Our experiments showed that it would 

kill wireworms when poured into a hole near infested plants; 

but asit had to be used at the rate of about 150 gallons per acre, 

its cost would be excessive. 

(6) Substances that act also as Fertilizers. 

There are several substances now in common use as fertilizers 

which possess some insecticidal properties. Dealers in the potash 

fertilizers, especially kainit and muriate of potash, claim that the 

ravages of wireworms are effectually checked by the use of their 

fertilizers. In 1890 and 1891 we carried on a large series of ex- 

periments with salt, kainit, muriate of potash, lime, chloride of 

- lime, and gas-lime to determine whether they might be effectually 

used against wireworms. 

SALT. 

Many farmers assert that salt either destroys wireworms, drives 

them deeper into the soil beyond the roots, or renders the soil so 

obnoxious that the worms leave. 

1. Will salt kill wireworms? From a large series of experi- 

ments we found that to destroy wireworms, salt must be used at 

the rate of about eight tons to the acre, or over one per cent. of 

the soil to a depth of four inches must be salt. This amount 

would be very destructive to vegetation. 

2. Wall salt drive wireworms deeper into the soil ?—In 1891 we 

thoroughly tested this supposed action of salt upon wireworms by 

6 
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means of special apparatus devised for the purpose (see Bulletin 

33, p. 230, for detailed description and figures). 

The results of this experiment indicated that salt applied at the 

rate of 1000 pounds per acre (a heavy dressing) interfered with 

the germination of wheat, and neither drove the wireworms 

deeper into the soil, nor caused them to migrate any appreciable 

distance. 
KAINIT. 

This is a German potash salt which is now much used as a fer- 

tilizer in this country. We made many and varied experiments 

with kainit on wireworms. The results obtained indicate that 

kainit has but little, if any, effect on wireworms in the soil even 

when applied in very large quantities, as from four to nine tons 

per acre. , 

It should be noted that these results are diametrically opposed 

to those obtained by Professor J. B. Smith of the New Jersey Ex- 

periment Station ( Znsect Life, Vol. 4, Nos. 1 and 2, p. 45; Bull. 

Sb, N. J. Exp. Sta., p.5; An. Rept..N..J: Exp. Sta. tor besa 

42). However, none of the statements yet made by Professor 

Smith are supported by sufficient evidence to lead us to modify the 

conclusions derived from the results of our experiments. Professor 

Forbes says of the experiment upon which most of Professor 

Smith’s evidence is based: “ It is evident from the context. that 

this experiment had been made some years before, apparently not 

under the inspection of an entomologist.’ Mr. F. M. Webster, 

entomologist of the Ohio Experiment Station, in discussing the 

methods of fighting the wireworms, says (Bull. 51, Ohio Expt. 

Sta., p. 187): “There may be some virtue in the application of 

kainit, although this has not as yet been thoroughly and clearly 

demonstrated.” 
MURIATE OF POTASH. 

This is a product of German mines, and is our principal potash 

fertilizer. 

After many experiments extending over a period of more than 

nine months, we were forced to conclude that it has to be used at 

the rate of from four to six tons per acre to have any effect on the 

larvee, and then it is not so effective as the cheaper kainit or the 

much cheaper common salt. Its use in such large quantities would 
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also be very destructive to vegetation. Although a valuable fer- 

tilizer, it is too expensive an insecticide to use against wireworms. 

LIME. 

Lime has long been used as a fertilizer, and many report good 

results from its use on fields infested by wireworms. However, our 

experiments covering a period of over seven months showed that 

lime applied at the rate of even 200 bushels per acre, either slaked 

or unslaked, or as lime water, had no effect upon the wireworms. 

CHLORIDE OF LIME. 

Several experiments made with this substance showed that it will 

kill wireworms in the soil, but must be used at the rate of nearly 

six tons per acre. It is thus impracticable and too expensive. 

GAS LIME. 

This is the refuse lime thrown out at gas works. When fresh it 

smells strongly of ammonia and sulphur, but becomes nearly 

odorless after exposure to the air for a few days. We thoroughly 

tested it ; and our experiments indicate that the killing properties 

of the gas lime soon pass away, and it has to be used fresh in 

such great quantities (twenty to forty tons per acre) to be even 

partially effective that, notwithstanding its cheapness, it is hardly 

practicable on large areas. 

C. DESTRUCTION OF PUPA AND ADULTS. 
(CLICK-BEETLES). 

fc ATT ok LOWING: 

It is with pleasure that we turn from the discussion of measures 

that give little or no promise of practical use to one that we 

believe is of great importance. For the results of our experiments 

convince us that much can be done towards checking the increase 

of wireworms by fall plowing. 

' The explanation of the beneticial results that will follow fall 

plowing we believe to be found in the following facts, which were 

brought out in our studies of the life history of our more common 

species of wireworms: Wireworms live for at least three years in 

the worm or larval state. In this state they cease feeding about 
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November ist, and hibernate until spring. When the worms are 

fully grown they change to soft white pupze which resemble the 

beetle in form. This change takes place in the species that com- 

monly infests field crops during the month of July. The pupa 

state lasts only about three weeks, the insect assuming the adult 

form in August. But, strange to say, although the adult state is 

reached at this time, the insect remains in the cell in the ground 

in which it has undergone its transformations till the following 

April or May, nearly an entire year. 

We found that in every case where we disturbed the soil so as 

to break these earthen cells, the insects within perished. 

This experience clearly indicates that if infested fields are 

plowed after July 20th and thoroughly pulverized and kept stirred 

up, many of the little earthen cells may be broken and the tender 

pupz or beetles within destroyed. After three or four weeks of 

this thorough cultivation, wheat or rye may be sown. 

In connection with this fall plowing and cultivation we earnestly 

recommend the method of short rotation of crops to farmers hay- 

ing land badly infested with wireworms. Do not. keep fields in 

sod for more than a year or two ata time. No doubt it will require 

several, at least three years by this method, to render the soil com- 

paratively free from the pests as only the pupz and adults are 

killed each fall, while most of the one and two-year-old wireworms 

will escape injury. Those farmers who practice the method are not 

troubled with wireworms. 

2. TRAPPING. 

Our experiments on preventing the ravages of wireworms by 

trapping were carried on in 1888 and 1889. Two methods were 

employed, trapping by baits, and by lanterns. 

On trapping by baits.—This method has been discussed in detail 

in Bulletins 3 and 33 of this Station, so that only the general results 

will be given here. The baits, which consisted of sliced potatoes, 

wads of green clover, and sweetened and unsweetened cornmeal 

dough were placed under boards in various parts of a badly in- 

fested corn field. Instead of attracting the wireworms, as was 

expected, their parents —the click-beetles— came to the baits in 

large numbers; the clover attracted by far the larger number (65 

per cent). 
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It was found that the beetles were the most active at night, and 

that they seek their food chiefly by running over the surface ee the 

ground. 

When it was found that they were so readily attracted to the 

baits, poisoned clover baits were used with the result that most of 

the click-beetles were destroyed, proving that they fed upon the 

baits and thus suggesting a practical method of combating them. 

Where the insects are very numerous over a limited area, many of 

the beetles can be killed with the expenditure of a very little labor 

in distributing these poisoned baits. 

On trapping by lanterns.— A series of six trap-lanterns were 

kept lighted every night here on the University farm from May 1st 

to October Ist, 1889. During the whole five months only eighty 

click-beetles were captured. Thus the method has no practical 

value in fighting wireworms. 

GENERAL SUMMARY OF THE MetHops oF ComMBATING WIREWORMS. 

When we began our experiments in 1889, we confidently expected 

to be able in a short time to tell farmers how to protect their seed 

and their growing crops from these pests. We thought that the 
greatest part of our work would be to determine which of several 

ways is the most practicable, the easiest used, or involved the least 

labor or expense. Jor three years we did our best ;'and we failed 

to discover a single satisfactory method of protecting seed, or of 

destroying immature wireworms in tlie soil. 

We did learn, however, why fall cultivation will destroy the 

wireworms ready to pupate, the pupae, and the beetles; the beetles 

can also be trapped and killed in large numbers with poisoned 

clover baits. We also learned that many commonly recommended 

plans are useless. 

Such a short rotation of crops as will include a period of thorough 

cultivation in the fall will prove the best method a fighting these 

pests yet suggested. 

IV. Notes on the Transformations of Several Species of 

Wireworms. 

We used nearly 10,000 wireworms in our experiments. They 

were collected by correspondents in Lewis county and forwarded to 
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us in invoices of a thousand or more at a time. We were easily 

able to distinguish five different species among those sent. The 

species were kept in separate cages, thus enabling us to make many 

observations on the habits, etc., of each during the course of our 

experiments upon them. 

1. Tue Wueat Wrireworm. 

Agriotes mancus, Say. 

This species is probably the most numerous and most destructive 

kind of wireworm in our State; it constituted 91 per cent. of the 

10,000 with which we experimented. 

The beetle (Fig. 21) was described in 1823, but nothing was 

known of its life until 1867 when Dr. Fitch described the wire- 

worm (Fig. 19) and added a few other notes. It is widely dis- 

tributed and has been reported as destructive in Canada and some of 

the Western States. 

WANs Its life-history.—It is not. known where 

any species of click-beetle lays its eggs. 

It is the general opinion that they are laid 

in the spring in the earth close to the roots 

of the plants. 

We never found any of the wheat wire- 

worms less than 4 mm. in Jength; they 

measure when full grown from 16 to 19 

mm. They are of a waxy-yellow color; 

their general appearance is well represented 

in figure 19 (a detailed description was 

given in Bulletin 33, p. 257). The eye-like 

depressions (Fig. 20, ¢)on the sides of the 

last segment render it easily distinguished 

from most other wireworms. How long 

this insect remains in the wireworm state, 

we failed to learn. We found that one 

cannot draw accurate conclusions as to their 

age from their size. Our observations in- 

19,-The wheat wireworm,back dicated that this wheat wireworm may 
and side view, enlarged five 
diameters (after Forbes). trouble the farmer at least three years 
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before assuming the beetle state; it grew only about 2 mm. during 

six months. 

The wireworms cease feeding in the fall before November Ist, 

and descend into the soil for several inches where they remain in a 

torpid condition all winter. With appetites sharpened by their 

long fast, they come toward the surface in the spring and do more 

damage than at any other time. 

When they become full grown, which occurs about July 1st, 
these wheat wireworms prepare for 

i pupation by forming a little earthen 

| 4 cell in the soil, usually less than six 

i i inches from the surface. The pupa is 

a of a pure white color, very soft, and 

about one-fourth longer than the beetle 

on ~~ which it resembles in general appeare 

ance. The pupal stage lasts about 

three weeks, and by September Ist all 

have transformed to beetles. 20.—The wheat wireworm. a,b.c d, 
details of mouth parts, enlarged ; 

seas Uace meaty CRIBTESS: The beetles (one is shown, enlarged 

seven times, in figure 21, and natural size on the upper part of the 

corn plant in figure 16) are of a dark brown color. They remain 

in the little earthen cells, made by 

the wireworms, all winter,and work 

their way to the surface during 

April. They fly well and can run 

quite rapidly; when disturbed they 

“play possum” for a time. They 

will eat clover leaves and we saw 

one at work on a kernel of wheat. 

They lived but a few days after 

emerging in our cages. When and ¥ 

where they lay their eggs still re- 

mains one of nature’s secrets. 

2. <Asaphes decoloratus, Say. 

This click-beetle is widely dis- 

tributed over the northern states 7!—A8 es mane’s ser Forbes) arsed 

east of the Mississippi river, and occurs in both cultivated and grass 
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lands. Ithas not yet occurred in sufficient numbers to be injurious ; 

only about five per cent. of the wireworms we have examined 
belonged to this species. 

Its life-history.—Our specimens of the wireworms ranged in 

length from 7mm. to 25 mm. They are of a dark, waxy-yellow 

color; their form and characteristic features are well shown in 

figures 22 and 23 (a detailed description is given in Bulletin 33, p. 

261). What little data we have indicates that the duration of the 

wireworm period is at least three years. 

22,-_-The wireworm of Asaphes decoloratus. enlarged three and three-fourths diameters 
(after Forbes). 

Unlike the wheat wireworm, this wireworm matures in May. 

The change to a pupa takes place in little earthen cells in the soil. 

We have not seen the pupa; this stage lasts about three weeks. 

Most of the beetles emerged in our cages in June. In Professor 

Forbes’ experiments in Illinois they emerged as early as May 25th. 

The beetle varies from 9 mm. to 15 mm. 

in length, and is of a shining black- 

ish color with 

brown legs. Its 

charac teristic 

features are well 

shown in figure 

24.. AH the 

23.— Caudal segment of the wire- beetles emerge 
_worm of Asaphes decoloratus, ‘ ({ much enlarged (after Forbes). before fall, but rE 

eeechegd hres Shep er oe r ag pe 

. oe eet Y 

25 aa 

— of the further life of this insect we know 

Spee: 

nothing. 

3. Melanotus communis, Gyll. 

This species of wireworm is very COM- 24.—Asaphes decoloratus, the 
adult, enlarged four and one-fifth 

mon in cultivated lands, especially in corn diameters (after Forbes). 
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fields, in cur State; Professor Forbes found an allied species 

(AZ. eribulosus) much more common in Illinois corn 

fields. The insect is widely distributed, ranging at least 

from Nebraska to New Jersey aiid Canada. 

Its life-history.— The mature wire- 

worms vary in length from 25 mm. to 30 

mm. They are of a light brown 

; color, with the head, thorax and last 

segment considerably darker. (They 

> are described in detail in Bulletin 33, p 

A. 265). Figure 25 shows the character- 

fr istics of the caudal segment of this 2—Caudalsegmentof 
the wireworm of 

wireworm, and tigure 26 (althoughitisof Mean ohms com: 
. A / . 1 d ft For- the closely allied species JZ. ertbulosus) ej “A “°F 

ay Pa 

will serve equally well to show the principal features of 

the whole worm. 

The insect spends at least three years as a wireworm ; 

one specimen lived in our cages for nearly two 

years. The change to a pupa takes place in earthen 
26.—The corn 

(Melanctis 
Ea eaia changes to a beetle in about 2.75. aot 
enlarged 44 ° : x 
diametersa month. The principal 
(after For- athe é 
bes). characteristics of the slend- 

cells during July. The pupa is white and tender, and 

r, glossy, dark brown beetle are well 

ae in figure 27. They remain in 

earthen cells in the soil all winter, 

emerging in May. The secret of the 

rest of their life remains with na- 

ture. 

4. Drasterias elegans, Fabr. 

This species of wireworm is widely 

distributed over the country, and has : 

been reported as exceedingly abundant 27.—Melanotus communis. the adult, 
Pe te enlarged four diameters (after 

and injurious to young wheat in __ Forbes). 

Indiana. We have found it quite abundant in sod land here. 

Its life-history.— Notwithstanding its abundance, comparatively 

little is known of the life of this insect. It is one of the smallest of 
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the wireworms, measuring from 9 mm. to 12 mm. in length when full 

grown. Its body is considerably flattened and of a light waxy-yellow 

color. Figures 28 and 29 well illustrate its characteristic features. 

(It is described in detail in Bulletin 33, p. 268). 

They undergo their transformations in earthen cells 

in the soil, the change to a beetle taking place about 

July 1st. The beetle is of a general rusty-brown 

color with black markings; it is shown natural size 

and enlarged in figure 30. We were unable to de- 

- termine whether they emerged in the fall or passed 

the winter in the earthen cells. Professor Forbes 

has recorded considerable data on this point which 

leads him to conclude that it seems probable that 

they emerge in the sum- 

mer and early fall, proba- 

bly laying their eggs in 

part the same season; that 

it hibernates in sheltered 

places and continues 

abundant until June of 

the following year, doubt. 

less breeding meanwhile ; 

and that it lives two sea- 
Rea panel hes oo cas i ee oe the — 

al tha 7jre- worm of Drasterias elegans, muc enlarged seven dia. sons in the earth as a wire- wormof Drasterias eleg 

‘worm. 

5. Cryptohypnus abbreviatus, Say. 

We met witha few wireworms of this species in old sod land. 

The beetle has been known since 1828, and it is not uncommon 

throughout North America. It isa robust beetle, about one-fourth 

of an inch in length and of a brownish-black color 

with a greenish-bronze lustre. (For detailed de- 

scriptions see Bulletin 33, p. 270, of Trans. Am. Ent. 

Soc., 1891, p..7). 

The wireworms are from 7 mm. to 9 mm. in 

30.—Drasterias ele. @ngth when mature, and closely resemble the 

gaps, tee oat young worms of Asaphes decoloratus (Fig. 22). natural size and 
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erably flattened in form. The caudal seg- 

ment and some details of the mouth parts 

are shown in figure 31. (For a detailed 

description see Bulletin 33, p. 271). 

31, Wireworm of Cryptohypnus 
abbreviatus. a, b, ¢, details of 
the mouth-parts; e, the caudal 
segment — all enlarged. 



The Bud Moth. 

Tmetocera ocellana. 

This bud moth has come to be recognized by many of the most 

extensive apple growers of western New York as the most injuri- 

ous and hardest to fight of any insect now present in their 

orchards. It works in the opening leaf (Fig. 32) and flower buds 

32—Work of the bud moth in opening leaf buds. 

(see frontispiece), and often nearly the whole crop on many trees is 

destroyed while yet in the bud. It is also especially destructive 

when it attacks recently budded or grafted trees and nursery 

stock. Besides apple, it also feeds upon pear, plum, cherry, quince 

and peach trees and blackberry buds. 

Thus, fruit growers have to fear in the bud moth a pest which is 

capable of literally “nipping in the bud” a prospective crop of 

fruit, a graft, or a budded stock. 
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Irs History AND DuisrriBuTION. 

As the insect has been known in Europe for more than half a 

century before it was recorded in this country, it is, therefore, no 

doubt an imported species. It attained economic importance in 

Europe about 1840, and was first discovered in this country in 1841 

in Massachusetts, where it was doing considerable damage; by 1869 

it had become to be ‘‘ the most injurious enemy of the apple-tree, 

next to the canker-worm, in the State.” The same year it did some 

damage in Pennsylvania, and in 1870, plum trees were attacked by 

it in Canada. The first record of the occurrence of the insect in 

New York State is, in 1880 in a Union Springs nursery. The 

previous year it was found at Washington, D. C., and by 1885, it 

had reached Nova Scotia. In 1887, it was quite injurious near 

Rochester, N. Y., and in 1888 and 1890, apple and blackberry buds 

were injured in Maine. Throughout Massachusetts, New York 

and Canada the insect appeared in very destructive numbers in 

189i, and in Mickigan in 1892. It has been found in Missouri, 

and two or three years ago was introduced into Idaho. 

The bud moth is thus widely distributed over the New England 

and Middle States and Canada; it occurs as far south as Washing. 

ton, D. C., and as far west as Idaho. 

How It 1s SPREAD. 

The active moths doubtless fly readily from orchard to orchard 

and thas the pest may slowly spread. But.a much more fruitful 

source of infestation is to be found in nursery stock. We have 

seen the insect at work in several nurseries, and it is claimed that 

it was introduced into [daho on stock received from one of our 

New York nurseries. Its manner of hibernating makes its dis- 

tribution very easy on nursery stock. 

Irs NAME AND CLASSIFICATION. 

The bud moth is closely allied to the codlin moth, and resembles 

the latter in size and form, but differs in structure, in coloring and 

in its habits and life-history. 

A spot, somewhat eye-like in appearance, on each front wing of 

the moth suggested its name— ocellana — which was given to it in 
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Austria in 1776. The popular name—eye-spotted bund moth — 

first used by Dr. Harris in 1841,is now in common use. The 

moth has been described under five different names, and has been 

placed in six different genera. The genus Zmetocera (“cut- 

horned,” from the notched appearance of the base of the antenne 

of the male moth) was established in 1859 for the reception of this 

insect which still remains its only representative. 

How Irs PREsENCE 1s INDICATED. 

The caterpillars of the bud moth are astir early in the spring, 

usually about May Ist, and soon begin their destructive work on 

the swelling and opening fruit and leaf buds. They eat into the 

buds, and often so check and disfigure a small tree as to spoil its 

symmetry. More often the caterpillar does not begin its work 

until the buds are nearly half opened. It then feeds upon the 

central expanding leaves or flowers, tying them together with 

silken threads (see the frontispiece, and figure 32). Some of the 

partly eaten leaves soon turn brown and thus render the work of 

the insect quite conspicuous; one correspondent wrote that his 

trees looked as though a fire had swept quickly through them, as 

so many leaves had turned brown. This tying together of the 

opening leaves and flowers and the brown appearance of many of 

them, are the most characteristic indications of the presence of the 

insect. 

_ Irs APPEARANCE. 

The caterpillar.—lt is in this stage that this insect is familiar to 

fruit-growers. It appears on the buds in the spring as a little 

brown caterpillar, about .16 of an inch 

long, with a black head and_ thoracic 

shield. In June, when the caterpillars 

are full-grown (Fig. 33) they are about 

$8.—Caterpillar of the bud moth half an inch in length and are of a cin- 

about three times patural size. namon brown color; the head, thoracic 

shield, and true legs are black. The body is sparsely hairy, and 

bears five pairs of pro-legs. 

The pupa.—This quiescent stage of the insect is passed in the 

nests in the latter part of June in a tube of dead leaves. Two 
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views of a pupa are shown in figure 34. It is about .27 of an 

inch in length and of a light brown color; the dorsum of each 

abdominal segment bears two transverse rows of small t»oth-like © 

processes directed caudad. 

The moth.—The moth (Fig. 35) measures about three-fifths of 

an inch across its expanded wings. 

It is of a general dark ash-grey col- 

or with a broad cream white band 

across the front wings. Dr. Harris 

saw the resemblance to two eye-like 

spots in the arrangement of two 

short horizontal black dashes fol- 

lowed by 

a vertical 
34.—Pupa of the bud moth; a, ventral E : 

view; b, dorsal view—enlarged. strea k 0 t 

lead blue 

near the anal angle of the front wings, 

and in the three or four similar black 

dashes, also followed by a streak of lead %5.—The bud moth—the adult 
insect, twice natural size. 

blue, near the apex of these wings. 

Irs Lirs-Histrory,. 

Although the caterpillar and pupa of the bud moth were known 

more than eighty years ago, its true life-history, as observed by 

Mr. J. Fletcher, the Canadian Goverment entomologist, and the 

writer, was not recorded until 1892 (Report of Entomologist for 

Dept. Agr. Canada, 1891, p. 195). 

Its appearance and habits in the spring.—The date of the 

emergence of the little brown caterpillars from their winter retreats 

varies cousiderably in this state. They seem to time their ap- 

pearance by the date at which the buds begin to open. Thus the 

earliness or lateness of the season or of the variety of the tree in- 

fested will vary the time from two to four weeks, ranging from 

April 15 to May 15. 

In some eases the caterpillar appears before the uid has opened 

sufficiently for it to readily enter. It is then forced to eat its 

way into the bud. Once within the bud it revels in the very ten- 
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der growing leaves or flower buds, tying them together with its 

silken threads, and thus forming for itself a well protected nest 

within which its destructive work goes on (Figs. 32 and 36). It 

does not confine its work to one or two leaves or,‘flowers, but 

seems to delight in devouring a part of a leaf here or one side of a 

developing flower there. So that nearly every leaf or flower in the 

opening bud is forced to contribute to the greed of the little creature, 

thus greatly increasing its destructiveness. 

It is especially destructive on young trees or nursery stock as 

it then most often attacks the terminal buds, sometimes burrow- 

_ ing down the shoot for two 

or three inches causing it 

to die, and thus greatly 
mmarring the symmetry of 

the tree. 

The later work of the 

caterpillars in the opening 

leaves has been well de- 

| scribed by Professor Com- 

stock as follows: 

| ©The larva settles on 

| one of the more advanced 

| leaves, of which it cuts 

the petiole half through 

either near its base or 

close to the leaf so that 

it wilts. Of this half dead 

leaf it forms a sort of tube 

by rolling the edge of one 
36.—Characteristic nest of the bul moth ecsterpillar ;:aida , 
and several of the curious eggs, greatly enlarged, side more or less down and 

laid by the moth. fastening it with silken 

threads and then lining the inside sparsely with silk. If the leaf 

which it has selected as its final home should become too weak at 

the place where it has been cut so that there may be danger of its 

falling to the ground; then the larva goes to work and either 

strengthens it with silk which is fastened to the twig and petiole 

or ties the apical portion of the tube to another leaf or cuts that part 
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of the leaf which contains its tube from the rest of the leaf, so 

that either the whole or only that portion which contains the tube 

hangs suspended from another leaf.” The larva lives in this tube 

most of the time, only coming forth to feed; when disturbed it 

retreats into the tube out of sight. In feeding it draws other 

leaves, one after another, toward it and fastens them with threads 

of silk, thus forming a nest (Fig. 36). Some of these partially 

devoured leaves soon turn brown and die, thus rendering the nest 

quite conspicuous. 

The caterpillars continue to feed in the spring, mostly at night, 

for six or seven weeks, and probably shed their skin three times 

during this time. 

Pupation.—Within a tube, usually formed in the nest by rolling 

up one side of a leaf or by bringing together two or three half 

devoured leaves and securely fastening everything with silken 

threads, the full-grown caterpillar retreats-and lines the interior 

with ‘a thin closely woven layer of silk. This forms the cocoon 

within which the caterpillar is soon to undergo its wonderful 

change toa pupa. The dateof this change varies in this State from 

June 1st to 25th. About ten days are spent as a pupa, then 

by the aid of the tooth-like hooks on its back, it works its way 

nearly out of the cocoon, and its skin splits open to allow the 
pretty little moth to emerge. 

Habits of the moth—The moths begin to appear as early as 

June 5th in our State, and often all have not emerged by July 10th. 

They are most active during the night, remaining quiet during 

the day on the trunk and limbs of the tree, with wings folded 

roof-wise; in this position they closely mimic the bark. They 

probably live about two or three weeks. 

Lgg-laying.—Three or four days after emerging, the moths be- 

gin to lay eggs, working mostly at night. They are laid on the 

leaves singly or in small clusters slightly overlapping each other. 

They are curious objects (Figs. 36 and 37). In fact they so 

closely resemble minute drops of water or a fish’s scale on the 

leaf as to necessitate the use of a lens to determine the egg char- 

acteristics. They are very transparent and will reflect the prismatic 

colors like a drop of water. 

qt 
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They are disc-like, very much flattened, 
usually oval in outline, a few are circular, and 
measure .8 mm. by .7 mm. A flat outer rim 

-2 mm. wide adheres closely to the leaf, leaving 

a central slightly elevated rounded dise in which 

the larva develops. About nine days after the 

eggs are laid the developing greenish caterpillar 
Fig. 37.—Egg of bud moth 7_- ° ; 
showing the developing lying curled up in the central portion can be 

greatly enlarged. plainly seen through the shell. The ege-stage 

lasts from seven to ten days. 

Summer habits of the caterpillar.—Soon after emerging through 

a hole near the edge of the central portion of the egg-shell, the 

little greenish caterpillar begins to feed upon the skin of the leaf, 

usually upon the underside. A few hours later it makes for itself 

a tube of silk open at both ends and usually made alongside the 

mid-rib. From these silken homes the caterpillars sally forth to 

feed upon the surrounding tissues, protecting themselves as they 

go by a thin layer of silk spun over their ae grounds (Fig. 
38). They feed upon one 2 

epidermis and the inner tis- 

sues of the leaf, leaving the 

net-work of veinlets; the ¢ 

opposite epidermis forms the 

floor of its feeding grounds. 

The veinlets and the epider- 

mis soon turn brown, thus , 38.—Leaf showing the work of a young caterpillar 

rendering the summer work uaibehe Sines 

of the insect quite conspicuous. [Rarely more than one caterpillar 

works on a leaf. 

The caterpillars continue to feed in this manner during July and 

August, and a part of September. Soon after the third or fourth 

moulting of the skin, they cease feeding and seem to know in- 

stinctively that they have reached that point in their develop- 

ment when it is necessary for them to make preparations to go 

into winter quarters, even though it be several weeks yet before 

the leaves become unfit for food, or fall from the trees. 

Hibernation.—Our observations in 1891 and 1892 definitely showed 

that the bud moth passes the’ winter as a half-grown caterpillar 
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snugly hidden in a silken case on the tree. Figure 39 represents a 

twig, natural size, bearing three of these hibernacula at a, a, and 6. 

These little winter homes are very inconspicuous objects as they are 

scarcely more than an eighth of an inch in length, and are covered 

with bits of dirt from the bark or are sometimes made under some 

convenient piece of dead leaf or bud-scale. One must be very 

familiar with these hibernacula to be able to tind them, even on a 

badly infested tree. The caterpillars begin to go into winter 

quarters early in August and all are snugly tucked away before the 

leaves fall. They instinctively build their winter homes near the 

winter buds on the twigs so 

they may be at hand to nip 

the bud upon its showing 

any signs of opening in the 

spring. The life-cycleiscom- 

pleted with the opening of 4 

spring and the appearance of 

the little brown caterpillars “¢fthé caterpillar ata, a, and b, natural size. 
on the buds. 

Number of broods.—There is but one generation of the insect in 

a year in this and more northern latitudes. The moth appears and 

lays her eggs in June or July, and the caterpillars feed upon the 

leaves until half-grown, in which stage they hibernate. Possibl 5 ) 8 ay 4) 
two broods may occur further south. 

Irs NaturaL ENEMIES. 

In Europe, five parasites are recorded at work upon this insect. 

‘Three parasites (Phytodictus vulgaris, Pimpla sp. and Microdus 

laticinctus) have been reared from it in this country; the latter 

species seems to be quite common in some localities. 

Besides these parasitic enemies, the bud moth is sometimes eaten 

by birds in Canada, and we also found a large wasp (Odynerus 

catskillensis) storing its cell with the caterpillars which must furnish 

delicious morsels for the grub of the wasp when it hatches. 

Doubtless all of these foes aid considerably in keeping the pest 

in check, but it has now become so numerous and wide spread _ that 

its enemies are insuflicient and the devices of man must. be called 

into action. 
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Merruops or Preventine irs RAavaGceEs. 

This insect is proving an exceedingly hard one to combat. It 

cannot be effectively and practicably fought while in the adult or 

ege stages, and there is but little hopes of reaching the eater- 

pillars in their hibernacula during the winter. Although the 

caterpillars work under a silken covering on the undersides of the 

leaves during the early part of the summer, it may be possible to 

kill some of them with a Paris green spray, but we doubt it. 

The pup can be reached only by hand-picking the nests during 

the ten days in June which the insect passes in this stage. Thus, 

so far as we now know, the most vulnerable period in the life- 

eyele of the bud moth is during the last half of its caterpillar life 

when it is at work upon the opening buds, leaves and flowers. 

We once saw a case where hand-picking could have been profit- 

ably practiced. A block of young pear trees had become badly 

infested and each caterpillar’s nest was rendered conspicuous by 

one or two brown dead leaves. All of the then nearly full-grown 

caterpillars could have been quickly killed by collecting and burn- 

ing their nests; this would have effectually prevented the appear- 

ance of the insect another year One man could have thus exter- 

minated the pest in that block of a thousand or more young trees in a 

very short time. This method may prove practicable in many 

cases where nursery stock becomes infested. The nests should be | 

gathered before June Ist. 

Although hand-picking is the surest method of checking the 

insect, it is 1mpracticable on large trees, and besides, by the time 

the work of the caterpillar has progressed far enough to render its 

nest conspicuous, it has done most of its damage. Fruit growers 

eannot afford to wait until after the developing fruit and new 

growth are “nipped in the bud” before placing any obstacles in 

the way of this insect. 

We believe the pest can be reached with an arsenical spray 

applied frequently and thoroughly. It will necesitate at least two 

thorough applications before the flowers open If possible keep 

the swelling and opening buds coated with Paris green so that the 

little caterpillar’s first meal in the spring will be a poisonous one. 

In order that the spraying should be thoroughly done at this time, 

fruit growers should realize that if the insect is not killed before 
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the blossoms open they will not have another chance to do it 

nearly so effectively until the next spring. 

If the trees are usually badly infested with the apple scab or 

other fungi it would be well to combine the Paris green with the 

Bordeaux mixture, and in this case using about one pound of the 

poison to one hundred gallons of the fungicide; the poison will 

adhere longer if applied with the fungicide. If Paris green only 

is applied, use about one pound to two hundred gallons and always 

add two or three pounds of freshly slaked lime to prevent the 

burning effects of the free arsenic in the Paris green. Take 

especial pains to thoroughly wet the buds on the smallest twigs. 

With at least two thorough applications of Paris green before the 

flowers open we believe this insect can be effectively checked for 

the season. Do not spray when the trees are in bloom as many 

honey-bees may be killed. 

The limited time during which this bud moth can be reached 

by sprays renders it an especially hard insect to fight. It will 

require thoughtful, intelligent, and persistent work early in the 

spring to hold it in check. 

MARK VERNON SLINGERLAND. 





BULLETIN 108 — January, 1896. 

Cornell University—Agricultural Experiment Station, 

ITHACA, N. Y. 

ENTOMOLOGICAL DIVISION. 

Tie PEARSE SYEbs 

AND 

me NEW YORK PLUM: SCALE. 

By M. V. Siincerranp. 



ORGANTZ ATOR 

Board of Control—The Trustees of the University. 

STATION COUNCIL. 

PRESIDENT, JACOB GOULD SCHURMAN. 

PIONS CA. AD WHR Bes 200. Dole nae aot sion oseaein cores Trustee of the University. 

PRoressorn ©. P-ROBERTS:. 2. 22sec. 2 fee President State Agricultural Society. 

PROFESSOR IL. P. ROBERTS 2% -- DN ee dat Drae anos & eine, OMe apres -Agriculture. 

PEOMESSOR GC CATDW EEL oceeceeon at eoe tee ai auedineece seen ee Chemistry. 

PrRornssorn JAMES LAW ... 225.0 sc-25. 6% er Cae ES Veterinary Science. 

PEourssor Aq JING PISMIN Close: Jit occ. e scene c ee seen ss mane be Seek eee Botany. 

PEOMESSOR:); H. COMSTOCK 2. 5.625: 2heict 2: oAtacese eee oaecee Entomology. 

Peornssor i. ABATE Y 13223) disess Soo ee Sem ween oe cere Horticulture. 

PROP RSAOR lock. VWAUNG St sjeemicts ayo citin, scin oe inie teenie naa Severe Dairy Husbandry. 

PRORESSOR, Gy, Es A DKINSON Wg eyes ase mee gaan Cryptogamic Botany. 

OFFICERS OF THE STATION. 

BD OS brie Le Oke oy netet) oo aia a eeetes moe ee aes See oe te ree Director. 
RE ee eS 

ert WAS oe ait ome Uae aes lade maleate wee eee Semen ee Treasurer. 

Be OW SMUT eco ce Sc ek tcc eee ere iia a= ae pawn wea aus aeliemeerees Clerk. 

ASSISTANTS. 

Ries) ROSE NG ERG AID. <i eers ae eae weenie oomiee enale ose Entomology. 

Ve CAN AVA TIG Ele, 12. \ Sec me Se otras etat eel IIE win, 3a wo ainie Syeiate aie Chemistry. 

eI OD EUAN ie S208 LS ais SR eens» as eee cite ho S obelcge owe Horticulture. 

eA Ae NOON 22 on et ne meee See eas cmon ce ctreee tae’ Agriculture. 

rere OW AIL) Casa) eetiec oe nels > oS eieeieena te, «=< buns odin we wee wae Botany. 

Office of the Director, 20 Morrill Hall. 

The regular bulletins of the Station are sent free to all who request them. 

BULLETINS OF 1896. 

106. Revised Opinions of the Japanese Plums. 

107. Wireworms and the Bud Moth. 

108. The Pear Psylla and the New York Plum Scale. 



I. The Pear Psylla.” 

Psylla pyricola Forster. 

During the past five years this minute insect has inflicted such 

severe losses upon pear growers in various parts of the country 

that it threatens to seriously interfere with the successful cultivation 

of this fruit. 

Its History, Disrrisution anp DEstTRUCTIVENESS. 

The insect is an old offender, and like most of our other 

imported insect pests, it has wrought much more destruction here 

than in Europe, its native home. It was probably first mtroduced 

into this country upon young pear trees imported from Europe in 

1832 by Dr. Ovid Plumb, of Salisbury, Conn.;+ during the next 

five years he lost several hundred trees from its ravages. By 1848, 

it had spread into Massachusetts and into Dutchess and Columbia 

counties in New York. It is not again recorded as injurious until 

1871, and then in Illinois; this State seems yet to be the western 

limit of its range. In 1879, it was destructive at Ithaca and at 

Saratoga, N. Y. A dozen years passed without any record of its 

injury. Then, in 1891, it suddenly appeared in enormous numbers 

in restricted localities in quite widely separated portions of this and 

other States, and thousands of dollars worth of fruit and many 

valuable trees were ruined by its ravages. Pear orchards at Fitch- 

* This insect was discussed in detail in Bulletin 44, issued in October; 

1892. There was so great a demand for the bulletin that the issue was 

exhausted in about a year. While this discussion includes an abstract of 

Bulletin 44, it also contains much new material, especially in regard to the 

distribution of the insect, its natural enemies, and to the methods of fight- 

ing it. 

+The evidence submitted by Dr. Lintner (Ninth Rept. p. 319) to show 

that this insect “‘may have been operating in the State of New York as 

early as in 1824, if not in the preceding century,” is far from conclusive. 
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burg, Mass., Meriden, Conn. and Pomona, Md., were devastated. In 

this State, it was especially destructive, orchards in the eastern, cen- 

tral and western portions suffering severely; many trees ultimately 

dying. One orchard near Ithaca promised 600 bushels of fruit, 

but less than 50 matured; and, Mr. G. T. Powell, at Ghent, had 

an estimated yield of 1,200 barrels reduced to less than 100 barrels 

of marketable fruit. 

At the time we wrote Bulletin 44 (1892), the insect was known to 

occur only in Connecticut, Massachusetts, New York, Illinois and 

possibly in Michigan ; its occurrence in Maryland, noted above, was 

not recorded until 1894. 

In 1892, it was found abundant in Ohio. In 1893, it was dis- 

covered in New Jersey, and we also received it from Thomaston, 

Me. In 1894, it was found to be quite generally distributed over 

New Jersey, and had appeared in Canada (Freeman, Ont.) and Vir- 

ginia for the first time. The same year it invaded a Maryland 

orchard (Chestertown, Md.) of over 20,000 trees in overwhelming 

numbers, and was quite destructive to several orchards in western 

New York. This year (1895) we have learned of no serious out- 

breaks of the pest. We have, however, received it from Clinton, 

Mich., where it did considerable damage in 1894. 

We believe the insect is now present in alarming numbers in 

most of the pear orchards in New York State. We have not failed 

to find it in any orchard examined for this purpose in western New 

York, especially in Niagara county and in the vicinity of Roches- 

ter. Specimens have been sent us from Coxsackie, Pavilion, Mil- 

ton, Carlton and Dansville, N. Y.; and it has been recorded from 

Athens, Menands, Catskill and Baltimore, N. Y. 

Thus, the range of the insect has been greatly increased since 

1892. It now ranges from Maine southward through Massachu- 

‘setts, Connecticut, New Jersey, Maryland and into Virginia, and 

westward through New York, Canada, Ohio and Illinois to the 

Mississippi river, beyond which it has not yet been recorded. 

Hiow ir SPREADS. 

in spite of its wide distribution, it seems to be rather a local 

insect, and its spread from orchard to orchard rather slow. Some 

of Coe Brothers’ orchards at Meriden, Conn., have been badly 
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infested for 15 years, and, yet, it had not appeared (in 1892) in one 

orchard set in 1881 only haif a mile distant. 

Our New York nurserymen are reported to be responsible for 

its introduction into Maryland, Virginia, New Jersey and Canada. 

In nearly every case it is claimed the source of infestation can 

be directly traced to pear stocks bought of New York nurserymen 

in 1890 or 1891, or about the time the pest was so numerous in 

this State. It is supposed that the hibernating form of the insect 

is thus distributed. 

Its CLASSIFICATION AND NAME. 

This pear.pest is one of the true bugs and belongs to the family 

Psyllidae, commonly known as jumping plant-lice from the leaping 

habit of the adult insects, Thirty-four species of Psyllids have 

thus far been described from the United States. 

Psylla pyricola, although it was observed in this country in 

1833, received its name in Europe fifteen years later. Previous to 

1848, European writers had referred to the species as Psylla pyri, 

not distinguishing it from that species. Psylla pyricola sometimes 

attacks the apple-tree in Europe, but it seems to confine its attacks 

to the pear in this country, 

[INDICATIONS OF ITS PRESENCE. 

During severe attacks of this pest, old trees put forth but little 

new growth, new shoots often droop and wither in May, the leaves 

turn yellow and the fruit grows but little, and in midsummer the 

leaves and half-formed fruit often fall from the trees. The insect 

also indicates its presence by secreting large quantities of a sweet, 

water-like, sticky liquid called “honey dew” which often covers 

all parts of the tree; it has literally rained from the leaves in some 

eases and smeared the backs of horses during cultivation*. A’ 

black fuigus soon grows all through this honey-dew and thus gives 

the tree a disgusting blackish appearance as if treated with a thin 

* During the severe attack in Maryland in 1894, “the leaves were 

scarcely at all yellowed, but were covered with dead and dry patches or 

spots, sometimes invading almost the entire leaf.” It seemed to be due 

“to the sun-scalding resulting from the collection of the honey-dew on the 

leaves in large drops.” 
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coat of black paint or soot. Pear trees of all varieties and ages are 

attacked in this State. 

Although the indications of the presence of some enemy is so 

conspicuous, the depredator is so small as to be easily overlooked. 

Its APPEARANCE. 

The immature imsect.—These curious, minute, oval, immature 

forms are called nymphs. The newly-hatched ones (Fig. 43) are 

yellow in color, with crimson eyes, 

and can scarcely be seen with the 

unaided eye. During their growth 

they gradually acquire. the black 

markings, shown in the frontispiece 

and in figure 40, and become tinged 

with red. A very conspicuous fea- 

ture in the full-grown nymph is the 

large black wing-pads on each side 

of the body. 
yy : : 
ha The adult insect.—In this form 

40.—Full-grown nymph of the pear . ° ie 
peylia. ventral view, greatly on. (Fig. 41) the: insect strikingly smesemes 
larged. . 

bles a cicada or dog-day harvest-fly m 

miniature. Its general color is crimson, with broad” 

black bands across the abdomen. Its thickened 

femora enable it to jump like a flea. In the male 

insect the abdomen terminates in a large trough- 

shaped segment from which project upward three 

narrow copulating organs; the end of the abdomen 

of the female resembles a bird’s beak. 

Irs Lire—HistTory. 

; = = r sehaclay 2 41.—Psylla pyricola, But little was known of the life-history of the "5S atiP insect’ 4 
pear psylla, either in Europe or in this country, ™"C" °™'™78°¢ 

previous to the publication of our Bulletin No. 44 in 1892. 

How it passes the winter.—The insect hibernates in the adult 

stage, hidden in the crevices under the loosened bark on the trunk 

and large limbs of the pear trees; a favorite hiding place on some 

trees is in the cavity formed by the bark growing about the scar of 

a severed limb. During warm days they often crawl about on the 
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branches and trunk. They are not easily seen as they are so small 

and their color so closely imitates the bark. 

Ligg-laying of the winter brood.—During the tirst warm spring 

weather the adults come from their hiding places, copulate, and 

egg-laying soon begins. In this State, most of the eggs are usually 

laid before April 25. They are placed in the creases of the bark 

or in old leaf scars, about the bases of the terminal buds of the 

preceding year’s growth; some occur about the side buds, near the 

terminal ones. They are usually laid singly, but = ae 

rows of eight or ten sometimes occur. The eggs 

(Fig. 42) are scarcely visible to the unaided eye; ,. Sh cass eee 

it would take eighty of them placed end to end _ greatly enlarged. 

to measure an inch. They are elongate pyriform in shape, smooth 

and shining, and of a light orange-yellow color when first laid, 

becoming darker before hatching. A short stalk on the larger end 

attaches the egg to the bark, and a long thread-like process pro- 

jects from the smaller end. 

The temperature conditions in the spring influence the time of 

oviposition and the duration of the egg-state. In 1892, the eggs 

were from seventeen days to three weeks in hatching. Hatching 

usually begins about May 10. By the 18th most of the nymphs 

are out and their parents have disappeared. 

Habits of the nymphs.—Immediately after emerging, which 

usually happens about the time the leaves are expanding, the 

minute nymph (Fig. 48) seeks its favorite feed- 

ing place, the axils of the leaf petioles, and 

later on stems of the forming fruit. When 

these axils become full they gather on the 

leaves. Their food consists entirely of the sap 

yr \ of the tree, which they suck through a short, 
43.-Newly-hatched 
eee of pear psylla, 

t 'f tly . . 

Baa (eodcond but very little, sometimes becoming covered 
from figure by U. S. : “ 
Dept. of Agr). with their own honey-dew. They stop feeding 

sharp beak. Unless disturbed, they move about 

only when their skin gets too small, and they cast it off for a new 

elastic one that they grow just beneath the old one. 

Habits: of the adult.—The strong legs and wings of the adult 

enable it to spring up and fly away with surprising quickness upon 

the slightest unnatural jar. The hibernating forms are not as 
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active and are readily captured. The adults also feed upon the 

sap by means of a sharp beak, but seem to have no favorite feed- 

ing place. 

Egg-laying and habits during the summer.—in about a month 

after emerging from the egg in the spring, the nymphs become 

full grown and at the last casting of the skin the aduit insects 

appear. 

This tirst brood, appearing about June 10, and all subsequent 

summer broods of the adults, differ strikingly from those that 

hibernate. The winter forms differ in size, being nearly one-third 

larger, in their much darker coloring, and especially in the darker 

coloration of the front wings. Thus, in this pear psylla, we have 

a case of true dimorphism; the winter form had been described as. 

a distinct species, Psylla simulans. 

In about a week after their transformation from the nymph stage, 

the summer adults copulate and begin laying eggs for another 

brood. These eggs do not differ from those laid by the winter 

forms, but they are laid singly or in groups, not on the bark of the 

twigs, but on both sides of the leaves, tucked in among the hairs 

along the midrib or adroitly placed in the notches of the toothed 

edge of the leaf. They hatch in from eight to ten days. 

A careful study was made of one generation of the insect in 

1892 and the many interesting details then learned have been re- 

corded in Bulletin 44. It was found that the nymphs east their 

skin five times, at intervals of from three to seven days, the adult 

insect appearing at the fifth or last moult. So life-like were some 

of the cast skins as they were left on the leaves by the nymphs. 

that it often required close examination with a lens to determine if 

the object was alive or only a nymph’s cast-off garment. In each 

stage the nymphs secreted globules of honey-dew several times 

larger than themselves. Although the adults feed, they do not. 

grow nor do they seem to secrete any honey-dew, but void consider- 

able quantities of a whitish excrement. The summer adults pro- 

bably live for less than a month, while those that hibernate remain 

alive for at least six months. 

Number of broods.—Our observations indicate at least four 

broods in this State; the adults were the most numerous on or 

about June 15, July 20, August 20 and September 25, or a brood 
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appeared about once a month. Apparently a fifth brood appeared 

in Maryland in 1894. The adults emerging in September and 

later were the hibernating form. 

Honey-dew and excrement.—The honey-dew occurs in such im- 

mense quantities that it seems almost impossible that it is all 

secreted by the nymphs, and yet such is the fact. We found that 

one nymph secreted at least four drops (i. e. four minims) before it 

became an adult. In the case of the nymphs most of the food is 

elaborated into honey-dew ; some is assimilated, and the waste matter 

voided as excrement. The adults, however, seem to secrete no 

honey-dew, and consequently they void considerable quantities of 

excrement. 

The honey-dew and excrement are very different substances. 

The former is a clear water-like liquid and forms into globules when 

secreted. The excrement, however, is a whitish semi-solid substance 

which is voided in Jong cylindrical strings, or minute whitish balls 

which roll from the anus like quicksilver globules. The honey-dew 

seems to be secreted from the anus with the excrement. 

Irs NaturaLt ENeEmIEs. 

When we wrote in 1892, no enemies of the pear psylla had been 

recorded ; we had heard rumors that a lady-bug beetle was destroy- 

ing them in some localities, but there was nothing definite. 

However, during the outbreak in Maryland in 1894, at least two 

predaceous insects were found feeding on the psyllas, one of which 

did very efficient work. As both of the insects are common in our 

State, pear-growers should learn to know them. One is a common 

lace-winged fly, Chrysopa oculata. Its various stages are well 

illustrated in figure 44: It is such an interesting creature and 

proved such an efficient foe of the psylla in Maryland that we give 

a brief sketch of its life. 

The adult (Fig. 44, 6) is a beautiful dainty creature with its wings 

and body of a pea-green color,and with a pair of large eyes that 

shine like melted gold. It is a very helpless creature, does not feed 

at all, and remains concealed in low grass during the day, becoming 

active and depositing its eggs in the evening. It emits a very 

disgusting odor when handled. “The lace-wing is a prudent 

mother; she knows that if she lays her eggs together on a leaf the 
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first aphis-lion (as the young are called) that hatches will eat for its 

first meal all his unhatched brothers and sisters. She guards against 

this fratricide by laying each egg on the top of astiff stalk of hard 

silk about half an inch high (Fig. 44, a). Groups of these eggs are 

very pretty, looking like a tiny forest of white stems bearing on - 

their summits round glistening fruit. When the first of the brood 

hatches, he serambles down as best he can from his egg perch to the 

surface of the leaf, and runs off, quite unconscious that the rest of 

the family are reposing in peace high above his head.” (Comstock’s 

Manual for the Study of Insects, p. 181). 

Mr. Marlatt, who observed its work in Maryland, says of the 

young aphis-lion: ‘On approaching the egg or young psylla 

nymph, it immediately grasps it between its long, curved, man- 

dible-like organs, which amount to two sucking tubes, between 

the tips of which the egg or young nymph is held and rolled one 

way and the other, as between thumb and finger, the juicy con- 

tents being in the meantime rapidly extracted; the dry shell is 

cast aside, the whole operation frequently taking less than a min- 

ute. The aphis-lion is an extremely hungry one and is always 

feeding. It eats anything that comes in its way, is totally fear- 

as EP. EP . 
Sep ELE pee 

nee ip tw ST 

; ites Ua 

44,__Chrysopa oculata. a, eges; b, full-grown Jarva or aphis-lion: d,larva devouring an 
adult psylla; e, cocoon: f, adult insect; g,front view of the head of the adult —all 
enlarged. (Reduced from figure by U.S. Dept. of Agr.) 

less, and is also, unfortunately, cannibalistic, eating its own kind 

with great readiness. It is a safe estimate to say that one aphis- 

lion will destroy several hundred eggs and nymphs of the psylla 

in addition to the adults which it will destroy (see d in figure 44) 

in its later larval growth.” In about ten days the aphis-lion becomes 



| THe PrAaR PSYLLA. 113 

fully grown (Fig. 44, 6) and rolls itself up into a tiny ball and 

weaves around it a glistening, white cocoon (e in figure 44), which 

looks like a seed-pearl. Possibly while secluded in this pearly cell 

the aphis-lion repents its greedy, murderous ways, and changes in 

spirit. In from ten to fourteen days, a neat lid is cut from the 

upper end of the cocoon (see e ip figure 44) and an active pupa* 

wriggles out, from which in an hour or so the dainty lace-wing 

emerges. There are several broods of this predaceous enemy of the 

psylla during the year. 

It is to be hoped that this lace-wing may see fit to include the 

pear psylla in its menu in New York State, where there is abundant 

opportunity for it to do our pear growers as efficient service as it 

has rendered in Maryland. 

The other insect enemy of the pear psylla is the very common 

red lady-bug (Adalia bipunctata) with a black spot on each wing- 

eover (Fig. 45 — 

e). It isso com- 

mon that if it 

ean be induced ~ 

to feed freely _ 

upon the pear 3 

-pysila it will 

prove a very ef- 

ficient aid in the 

warfare against 

the pest. It is 45. —Adalia bipunctata. a, larve; d, pupa; e, adult —all enlarged. 
: (Reduced from figure by U.S. Dept. of Agr.) 

predaceous 1n 

both its larval 

(Fig. 45, a) and adult stages. Mr. Marlatt saw a beetle with an 

adult psylla in its mandibles in the Maryland orchard; and he says 

one of the beetles cleaned the eggs from the leaves of a young pear 

tree in his breeding cage about as fast as upwards of 50 to 75 psyllas 

laid them. He reared from the egg state a brood of the lady-bug 
RE rR oO SE HE OE i VA a 

* Most writers state that the adult emerges from the cocoon, but, as was 

pointed out by Dr. Shimer in 1865 and by Dr. Riley in 1869, what they 

have called the pseudo-imago or sub-imago comes from the cocoon. The 

names given this stage of the insect are misleading, as they properly apply 

to a winged stage preceding the imago stage of may flies. In the case of 

the lace-winged flies, their pupae are sufficiently active to force their way 

out of the cocoon. 
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beetles on the eggs and nymphs of the pear pyslla. Our corres- 

pondent in Clinton, Mich., writes that he has “noticed the common 

lady-bug feeding on the nymphs of the pyslla.” 

Birds have been seen picking the adult psyllas out of their winter 

retreats in Niagara county; so industrious were the birds that but 

few pysllas were left on some trees. 

How to Compat PEAR Psytua. 

The eggs. — Although the eggs laid early in the spring are freely 

exposed on the bark to the action of insecticides, yet we were sur- 

prised to find that many of them hatched after they had been dipped 

in kerosene oil, turpentine, benzine, and several of the washes used 

for killing scale insects. Mr. Marlatt reports that in July he killed 

many of the eggs laid on the leaves, by spraying with a kerosene or 

whale-oil soap emulsion diluted with from seven to nine parts of 

water. However, as many of the eggs cannot be killed in this way 

and as the insect can be combated much more effectively in another 

stage, we do not consider it advisable to fight it in the egg-stage. 

The nymphs. —Our experiments in 1892, showed that the 

nymphs in all stages were quickly killed by kerosene emulsion.* 

Others who have tested it thoroughly report success. 

Usually most of the damage is done in this State by the first 

brood of nymphs before June 15. It is therefore very important 

that the insect should be checked early in the season. We now 

advise using the emulsion diluted with about fifteen parts of 

water, instead of with twenty-five, as it is more effective against 

the nymphs, and it will also kill the adult insects. As the nymphs 

begin to hatch just as the leaves are expanding, then is the time to. 

* The formula is 2 pound hard or soft soap, 1 gallon water, 2 gallons 

kerosene. 

First, thoroughly dissolve the soap in boiling water. While this solution 

is still very hot add the kerosene; if the whole is then left over the fire 

for a few moments to raise the temperature of the kerosene slightly, it 

will facilitate the emulsifying process. Remove from the fire and quickly 

begin to agitate the whole mass through a syringe or force pump of some 

kind; draw the liquid into the pump and force it back into the dish. 

Continue this operation for five minutes or until the whole mass assumes 

a creamy color and consistency which will adhere to the sides of the 

vessel, and not glide off like oil. If desired for use immediately, it may 
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begin spraying; about May 15 is usually the time in this State. 

Where they are numerous, a second or third spraying will be nec- 

essary. The emulsion must be applied liberally and thoroughly ; 

it will not injure the tree in the least. It is much more difficult to 

fight the insect later in the summer, when the tree is in full foliage 

and many of the nymphs are covered with honey-dew. Watch for 

their appearance on the unfolding leaves in the spring and act 

promptly. Spray two or three times in a week if necessary ; make 

every effort to prevent the development of a second brood. 

The adults—In Bulletin 44 we suggested that a thorough wash- 

ing of the trunks and larger branches of the trees in winter with 

kerosene emulsion (at least five per cent. kerosene), or a strong 

soap solution, would destroy many of the adults in hibernation 

in the erevices of the bark. It is reported that a whale-oil soap 

solution has been thus used very effectively in New Jersey. We 

believe it is a practical method, and should be practiced in 

infested orchards. : 

We once saw hundreds of the hibernating adults congregated 

on the smooth trunks of a large block of young standard pear 

trees. There were twenty-five or more on each tree, and all of 

them on the same sides of the trees. It was a short job with a 

rag or mitten to grasp the tree at the base, cna the hand up the 

trunk and thus crush the psyllas. 

Is it practicable to fight the adults in summer? ‘They are then 

often very numerous but are very shy and active, and fly from the 

tree the moment the spray strikes it. It would thus seem that 

“spraying has practically no value against the adults during their 

active summer existence” (Mr. Marlatt). However, several of our 

now be readily diluted with cold water, preferably with rain water. Or the 

whole mass may be allowed to cool when it has a semi-solid form, not un- 

like loppered milk. This stock if covered and placed in a cool dark place 

will keep for a long time. In making a dilution from this cold stock 

emulsion, it is necessary to measure out the amount of the emulsion re- 

quired and first dissolve it in three of four parts of boiling water; if cold 

water be used a large quantity of a white flocculent mass rises to the sur- 

face and does not dissolve. After the stock emulsion is dissolved, cold 

water may be added in the required quantities. If all the utensils are 

clean, and the directions followed closely, no free oil will rise to the sur- 

face of the dilution. 
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New York pear growers have demonstrated the practicability of 

fighting the adult insect. In 1894, the presence of the pest in 

destructive numbers was not suspected in one Niagara county 

orchard until the leaves began to drop off in July. The kerosene 

emulsion spray was at once directed against the enemy with the 

result that it at once brought down millions of the adults, their 

dead bodies being thickly strewn about the spraying apparatus. 

Although the insect had gotten such a start in the orchard, it was 

so effectively checked with the emulsion that but few psyllas were 

found in 1895. Mr. Geo. T. Powell, who has had more practical 

experience with this insect than any other fruit grower in the State, 

also sends us the following brief, yet graphic, account of his fight 
with the insect in 1894: 7 . 

“May 10th. Eggs began to hatch and we sprayed with kerosene 
emulsion, diluted 1 to 20. 

May 15th. The nymphs began to get out in full force, when we 
began spraying with great thoroughness. When the wind blows 
hard, the spraying is not done so effectively, especially in the tops 
of quite tall trees. 

May 16th. Sprayed a secuna orchard. The day is clear and 
still. The work is very much more effective, killing the young 
psyllas quickly and in all parts of the tree. 
May 17th. Sprayed the first orchard again. Many insects alive, 

the emulsion not having hit them thoroughly on account of high 
winds. Unless the insect is destroyed the fruit will be worthless. 

June 5th. After several rainy days, sprayed pear trees again and 
for the last time as the psylla seems to be pretty well knocked out 
by this time; only a few nymphs are feeding, but quite a number 
of adults about the tree. 

June 11th. Finding a few nymphs still coming out and work- 
ing, we sprayed again and at the same time bringing down millions 
of the adults that escaped former sprayings. The day is very still 
and warm. The greatest possible force is given the spray, which 
goes over the tops of the highest trees. The stones on the ground 
and the platform of the machine are covered with dead adults. 
A sheet is placed under a small tree, and after spraying but ten 
seconds, 150 adults fell upon the sheet and in five minutes 90 per 
cent of them were dead. 

After discovering the extent to which the adults were being 
destroyed, the entire orchards were gone over, extra force being 
given to the spray to bring down as many adults as possible, 
thereby lessening largely the number to multiply next year. 
We used a hand-pump on the Phillip’s sprayer and stopped at 

each tree, spraying very thoroughly before leaving it. There is no 
power machine that will do this work thoroughly enough as yet ; 
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for pressure on the pump cannot be kept on strong enough or long 
enough to do the work effectually. 

Results.— Notwithstanding a very long and severe drouth, we 
brought through a very good crop of pears of excellent quality, the 
first good crop in four years. The trees made growth and have 
quite rallied from an almost hopeless condition of decline. 

June 18, 1890. I very thoroughly annihilated the psylla last 
year. My pear orchard is improving remarkably. Sprayed only 
once this season, they were so few.” 

Met 7 brett. 
Disheartened pear growers cannot fail to find much encourage- 

ment in the above account of how the ravages of this pear psylla 

were checked in one of the worst afflicted orchards in our State. 



Il. The New York Plum Scale. 

Lecanium juglandis? Bouche. 

This insect (Fig. 46), which suddenly appeared in overwhelming 

numbers in many of the largest plum orchards in western New 

et 

46.— Plum branches badly infested with the full-grown 
scales, natural size. 

York in 1894, was 

discussed in detail 

in our Bulletin No. 

83, December, 1894. 

The bulletin is not 

yet out of print and 

can be obtained by 

addressing the Direc- 

tor of the Experi- 

ment Station. Sev- 

eral newand import- 

ant facts have been 

learned about the in- 

sect since the bulle- 

tin was published, 

and these are inelud- 

ed in the following 

notes which aim to 

give fruit-growers 

the latest news 

about this serious 

pest. 

Fixtent of tts dam- 

age in 1894.— The 

serious picture we 

drew in Bulletin 83 of the ravages of the insect did not tell half the 

truth. Before the winter was far advanced, it was found that the strain 
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on many trees from so many millions of little pumps sucking out their 

vital fluid —the sap—had been too great. In one orchard three 

hundred of the oldest bearing trees had succumbed in January, and 

three hundred more died before spring. 

Liffect of the winter of 1894-95 on the scales.—When winter set 

in, each one of the 50,000 of the best plums trees in western New 

York harbored millions of the little scales, thus threatening the 

entire destruction of thousands of these trees in 1895. The 

situation was exceedingly serious. However, in January it was 

reported at the meeting of the Western New York Horticultural 

Society that “a large percentage of the insects were being killed 

by the winter.” We at once made a careful examination of many 

infested branches sent in by correspondents in different localities, 

and found that the report was well founded ; the good news was 

fortunately true. From 50 to 75 per cent. of the scales were then 

dead, and evidently more succumbed later for we believe that in 

most orchards less than 25 per cent. of those that went into hiber- 

nation in the fall were alive in April, 1895. Apparently those 

most exposed died first, indicating that weather conditions of 

some sort may have caused their death. But whether it was due 

solely to low temperature, or to the sharp, dry, chilling winds that 

prevailed, we cannot say. 

Lixtent of damage im 1895.—So far as we have learned, all those 

who suffered so severely from the insect in 1894, are unanimous 

in their opinion that but very little damage has been done by it in 

their orchards this year; and it has not been numerous enough to 

attract particular attention except on a few trees. This general 

exemption from injury this year was due to three principal causes. 

First, a majority of the scales died from some cause during the 

winter, thus greatly checking the future development of the insect. 

Second, most of those having infested trees carried on a vigorous 

warfare against the pest with the kerosene emulsion, both in the 

fall and early spring. Third, thousands of the scales were killed by 

minute parasites in the spring, and the lady-bug beetles which feed 

upon the scales were unusually numerous and active during the 

summer. 

However, a few orchards suffered considerably from the insect this 

year; we learned of one apple orchard in Niagara county that was 
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quite badly injured. On the whole, the insect did very little dam- 

age in 1895 compared with the destruction wrought in 1894. 

The future outlook.—W hat little information we have indicates. 

that the insect is going into hibernation in considerable numbers. 

on some trees, but the outlook for 1896 is encouraging. Never- 

theless, it will not do to be too sanguine. Every tree known to 

harbor the pest should be carefully examined this fall, during the 

winter, and especially early in the spring. 

Previous to last year, New York orchards had never suffered 

from the attacks of this or any other Lecanium scale, and they may 

not be threatened so seriously again for many years to come. But 

we can never tell when to expect most of our insect foes to appear 

in alarming numbers, so that our fruit growers must be continually 

on the alert and watch this plum pest closely every year. 

Its name.—Experts are not yet agreed upon the name this 

Lecanium should bear. It has lately been decided by Mr. New- 

stead, of England, that it is identical with the Europen insect— 

Lecanium prunastri. Messrs. Cockerell and Maskell conclude 

that it is probably identical with Lecaniwm juglandis which 

Bouché found on black walnut in Germany over fifty years ago.* 

Its history and distribution.—Vhe fact that isolated specimens 

of this insect can be found on almost any large plum tree in cer- 

tain portions of the State, indicates that it has been with us for 

many years. The few years preceding 1594, happened to offer 

the conditions most favorable for its multiplication in excessive 

numbers in western New York; and it then forced itself upon our 

attention by its destructive work. 

Mr. L. O. Howard, U. 8. Entomologist, reports (Yearbook of 

U. S. Dept. of Agr. for 1894, p. 272) that there are two 

other distinct kinds of Lecaniums affecting plum trees in the 

United States. One of these passes the winter in the same stage 

as does our New York species, while the other hibernates as a 

nearly full-grown, rounded female. Our New York species has 

* Mr. Maskell writes us on October 6, 1895: ‘‘I have examined your 

insects, and agree with Mr. Cockerell that on the whole they are nearest 

to Lecanium juglandis. I don’t quite see how your insect can be L. 

prunastri which has very marked epidermal puncta. I don’t think you. 

will go far wrong in calling it L. juglandis.” 
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recently appeared in destructive numbers in Canada. It is also 

more generally distributed over our state than was suspected when 

we wrote Bulletin 83. We have received it from Aquetuck, Hector, 

Schoharie (on Prunus simonz), Eastwood and Penn Yan, N. Y. 

Its food-plants.—The insect still remains par excellence a plum 

pest, yet several quince and apple trees have been seriously injured 

by it. A possible source of infestation for some of the orchards 

near Geneva was found to be an ash grove which was very badly 

injured in 1894 by a Lecanium which is apparently the same as the 

one working on the plum trees. The grove was also badly injured 

this year, the leaves all dropping off during the summer. 

Probably the Lecaniums found in such large numbers on maple 

and other forest trees in‘different parts of the State are distinet 

from the plum Lecanium. 

Its natural enemies.—The small, black, elevated, smooth, para- 

sitized scales described in Bul- 

letin 83, p. 693, were very nu- 

merous last spring, and we bred 

many of the minute four-wing- 

ed flies. Mr. L. O. Howard has 

determined them as Coccopha- 

gus lecanw Fitch, a Chalcid 

which is common in many parts 

of the country and attacks sev- 

eral different kinds of Lecani- 

ums. This little foe proved a 

valuable ally of the  fruit- 

grower last spring, as we 

found a considerable percent- 

age of the scales parasitized. 

From several different 

sources we have learned that 

the twice-stabbed lady-bug 47,--Spiny larval skins of lady-bug beetles, 
natural size. 

beetle was very numerous in 

the infested plum trees this year. Several groups of the spring 

skins (Fig. 47) shed by, their larvae when they pupate, have teen 

sent in by plum growers. Protect these little lady-bugs, as they 
are doing valiant service in the extermination of this pest. 
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Results of spraying.—All who sprayed with the kerosene emul- 

sion (diluted with 4 parts of water) according to the directions given 

in Bulletin 83, report general success. There is no longer any 

question about its killing the scales hit by it. 

During the summer we saw infested trees that had been sprayed 

with different. substances to kill the young scales then on the leaves. 

Some of the scales had been killed, but as it was evident that a great 

majority, over 75 per cent., were uninjured, the applications were 

far from a success. The liquids had also injured the bloom on what 

little fruit there was, What results we saw fully confirmed our 

opinion, expressed in Bulletin 83, that the insect cannot be effect- 

ually and practicably checked by sprays while it is on the leaves 

during the summer and early fall. : | 

Spray infested trees once after the leaves fall in autumn, and at 

least twice in the spring before the buds open. Use kerosene 

emulsion diluted four times, and the application cannot be done too- 

thoroughly ; each little scale must be hit. 

MARK VERNON SLINGERLAND. 
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CorneLL UNIVERSITY, 
Iruaca, N. Y., January 1, 1896. 

The Honorable Commissioner of Agriculture, Albany. 

Str: One of the most obvious circumstances connected with the 
cultivation of many fruits is the fact that the most successful plan- 
tations of them are confined within somewhat narrow areas or in 
well marked geographic regions. This circumstance is emphatic in 
the grape belt of Chautauqua county. It becomes a matter of great 
importauce to determine the reasons for the existence of these fruit 
belts, and to ascertain how far their limits may probably be extended 

- with profit. A study of the surface geology and topography of any 
of these belts may be expected to afford most interesting and valu- 
able facts for the pomologist, for this type of investigation is yet 
practically untouched by scientific inquiry. In Chautauqua county 
there is a particular reason for such an inquiry because of the fact 
that the entire Erie slope is not equally adapted to the grape, 
although vineyards have been almost promiscuously planted upon it.. 
It is necessary that the true grape belt be delimited and charted. 
In seeking to take up this investigation, we have been fortunate to 
secure the services of RK. 8S. Tarr, Professor of Geology in Cornell 
University. It is a happy circumstance that Chautauqua county, 
which originated and matured the movement for Experiment Station 
extension work, should now be the scene of the first specific attempt 
in this country, on the part of an Experiment Station, to analyze 
the physical geography of a fruit belt. | 

Lo. BARLENS 
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Geological History of the Chautauqua Grape 
Belt. 

INTRODUCTION. 

This study was made primarily for the purpose of ascertaining the 

natural conditions which favor fruit growing in the grape belt of 

the Erie shore of New York. It became immediately evident that 

these conditions had to do both with the soil and the climate. Con- 

cerning the latter, little detailed information of value could be 

obtained; for in order to gain this information, meteorological 

observations must be carried on for a series of years at stations located 

in different places. In order to find out how the soil varies, a rather 

careful study of characteristics and distribution was made, and the 

satisfactory study of these involved the question of origin. Since 

the origin is a question of some interest, it will be included in this 

paper. 
In general, it may be said that the two factors of soil and climate 

have conspired to make the grape belt a district admirably adapted 

to fruit raising. While each is of importance, it is evident that the 

climatic peculiarities are of more importance than the soil. Both 

the characteristics of climate and soil are due to the topographic 

peculiarities and the geological history of the region included 

within the grape belt and in its immediate neighborhood. 

The time occupied in the field study has amounted to only about 

three weeks—two in June, one in September and two days in 

November — and therefore a great amount of detail can not be 

expected. Although a little work was done east of Silver Creek, 

the study was practically limited to the region between this town 

and the state line. During the study, I have received many cour- 

tesies from the residents of the grape belt, and I am_ particularly 

indebted to Mr. J. W. Spencer, of Westfield. In September I was 

aided by Mr. T. L. Watson, of Cornell University. In running the 

three lines of levels, Mr. M. D. Tennant, of Westfield, did the 

leveling and the writer acted as rodman. | 
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TopoGRAPHY. 

The situation of the grape be!t is peculiar. From Lake Ontario 

southward, toward Niagara Falls or Lockport, there is a nearly level 

plain extending to the base of the Niagara escarpment, known 

ESCARPMENT 
NIAGARA 

SOUTH 

NORTH 

L. ONTARIO 

SEA LEVEL yA Soe rR os to ose er 

49.—Profile of the Niagara escarpment. 

locally as “the mountain” (Fig. 49), which raises quite abruptly to a 

height of two or three hundred feet. This escarpment is well seen 

at Lewiston, where the basal plain stretches away toward the lake 

with scarcely any diversity to break the monotony. Allof this plain 

is less than 500 feet in elevation above the sea, and it borders the 

entire southern shore of Ontario. 

South of the Niagara escarpment, toward Batavia or Buffalo, 

there is another plain, which beyond Buffalo narrows down to a 

width of only one or two miles as the state line is approached. It 

is nowhere below 500 feet, nor above 800 feet in elevation. This 

narrow strip which borders the Erie shore is the true grape belt. 

Everywhere the southern margin of this plain is backed by an 

GRAPE SOUTH 
NORE LAKE ERIE BELT 

50.— Location of the grape belt. 

escarpment or ridge (Fig. 50), which quickly raises to a height of 

500 or 600 feet above the plain, and in some places is over 1,000 

feet above the lake. Therefore, the grape belt (in New York) 

is a narrow plain extending north-eastward from the Pennsyl- 

vania state line, and bounded on the north by the lake, on the 

south by a high range of hills. East of Silver Creek the plain 

widens and the bounding escarpment loses in elevation. This 

narrow plain is only a small fragment of the real plain; for the 

waters of Lake Erie cover the greater part of it. As is shown in 

the profile (Fig. 50), the plain descends beneath the lake waters 
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and ascends on the Canadian side. Not merely is a part of the plain 

now submerged, but at a recent geological period more of it, and 

that part now oceupied by the most flourishing vineyards, was coy- 

ered by the lake waters. Lake Erie now plays an important part 

in modifying the climate of the grape belt; it formerly did import- 

ant service in modifying the soils. 

Tue Brep Rock. 

As revealed along the lake shore, and in the remarkable gorges 

which cut the escarpment and the plain, the bed rock is entirely 

upper Devonian shales and sandstones above the horizon of the 

Hamilton, which does not extend farther west than Evans. Both 

plain and escarpment are made of these; but it is probable that the 

latter owes its elevation to the protective effect of some harder 

layers of upper Devonian rock now removed. 

LAKE ERIE pee CLAY 
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51.— Section of the grape belt. 

On the northern face of the escarpment the soil is prevailingly thin 

and the plough frequently reaches the bed rock; but on the plain, 

the bed rock is rarely seen at the surface, excepting in the stream 

beds and in the shale ridges, which are found mainly east of Dun- 

kirk. Still the bed rock plays an important part in the soils; for 

fragments of shale are commonly present in all the soils of the 

district. 
THE Sots. 

General description of the soils.— If we should make several north 

and south sections across the grape belt, from the middle of the 

escarpment to the lake shore, they would be found to vary in 

details according to the location of the line, but to be quite the 

same in general features. The average condition would be as follows 

(Fig. 51). Commencing on the hillside with a thin soil of clayey 

nature, and with an abundance of pebbles, (Fig. 53) and perhaps 

boulders, at the base of the hill, when at the elevation of about 250 

ag 



‘(I) Soures0ul 
ot) 

puv 
soyoved 

99.111) 
E41 

JO UOTBOOT 
a
j
e
u
x
o
i
d
d
e
 

oy} 
S
u
r
m
o
y
g
 

“jeg 
e
d
v
a
y
 
e
y
 
Jo Ay IUIDIA 

91} 
UT UOIZaI 

y
y
 
Jo d

e
y
 
—“eg 



CHAUTAUQUA GRAPE BELT. 151 

feet above the lake, we come to a gravelly soil in which the pebbles 

are well rounded (Fig. 57) as if by water action. North of this 

there is a steep slope of twenty or thirty feet, at the base of which 

the soil becomes clayey, and this continues usually for several hun- 

dred feet, or possibly as many yards, when gravelly conditions are 

again encountered, somewhere in the vicinity of the main Buffalo 

and Erie turnpike. One or two gravel terraces are found here, and 

at the base of the northernmost of these clay again appears. Here, 

as in the case of the first gravel ridge, there are springs at the junc- 

tion of the gravel and clay, so that, where not artificially drained, 

this place is continuously indicated by swampy conditions. From 

the top of the upper (southernmost) gravel ridge to the spring line 

at the base of the lowest the descent is about ninety feet, and the 

distance anywhere between two and three hundred yards and a mile 

or even more, though usually not far from a quarter of a mile. 

From this point lakeward, a distance of one or two, and in some 

places even three miles, the plain is somewhat irregular, with a 

general descent toward the lake, which is some 150 to 160 feet 

below the gravel ridges. The soil is usually a clay, though it is 

often of a sandy nature. The immediate shore line is commonly a 

bluff, either of shale or of clay (Figs. 48,59 and 61), though at 

times it is in the form of a beach, without any well-developed bluff 

(Fig. 58). 
As has been said, this will hold in general for any north and 

south line, whether at the state line, Fredonia, Silver Creek or any 

intermediate point. If, however, we make our section nearly 

parallel to the lake shore, remaining at the same elevation above its 

surface, we find a remarkable uniformity of conditions. Thus we 

may pass from Erie, Pa. (and indeed from far to the west of this), 

to Hamburg, N. Y., without leaving a belt of gravel, excepting 

where the road crosses a stream; or, if on the hillsides, one may 

pass over the same distance upon a boulder-bearing clay; or, if near 

the lake, upon a fine clay soil, usually free from boulders. These 

differences are constant and they are due to definite causes. Since 

the result is of importance to the fruit grower, the cause must at 

least be of interest. Before considering the cause, we will examine 

the conditions in a little more detail. 
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The hillside soits—_Above the upper gravel (see map, Fig. 52), 

which usually lies but a short distance south of the main road, the 

ground generally commences to rise more rapidly and the escarp- 

ment is soon reached. On this hillside there is considerable grape 

raising, but the soil is altogether different from that in the region 

to the lakeward, which is the main grape belt. The base of this 

soil isa clay of very fine texture; but there are some local varia- 

tions from this. In some eases the soil is a loam and in places it is 

even sandy, while on the other extreme it is often a dense hardpan ; 

but nearly everywhere the bulk of the soil is clay, whether it is 

53.—Section in the boulder clay on Mayville and Westfieid road. 

hard and compacted into hardpan or is a loose and relatively friable 
loam. When fresh, the color is blue; but since the soil is generally 

somewhat disintegrated, the color ordinarily seen is a yellow, which 

is due to iron rust leached from the soil fragments. 

Next in importance to the clay is the presence of pebbles. 

These are very numerous, and at times they are of considerable 

size. It is important to note the form of these. They are angular, 

and if rounded at all, this is usually on only one or two of the 

sides, so that angular corners are almost invariably to be found. 

Moreover, the sides of these often bear numerous grooves and 

scratches. While many of the pebbles are fragments of shale rock, 
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like that which forms the bed rock of the region, a careful examina- 

tion shows that there are many which are foreign to this part of 

New York. Thus granites, sandstones and limestones are found in 

a region which from the bed rock yields only shales and sandy 

shales. If we could examine the soil particles with a microscope, 

we should find them to be composed of minute rock particles, fresh 

and unchanged, as if worn or ground from the rock by some strong 

force. The entire mass is put together without arrangement, and 

there are no distinct layers such as those found in the lower gravel 

soils. We say it is unstratified, though sometimes (as in figure 53) 

there is a partial stratification, never very distinct. 

This soil varies greatly in thickness, being usually several feet 

deep; but while sometimes, particularly in the stream valleys, it 

attains a depth of several hundred feet, in other places on the hill- 

sides it forms a very thin veneer over the shale rock. Near the 

erest of the escarpment there is another belt of soil of morainic 

origin; but as this is not in the true grape belt, it need not be con- 

sidered here. 

This clay soil is the same as that which covers the greater part of 

the area of New York and New England, and of Canada to the 

north of these districts. Its characteristics and origin are well 

understood by geologists, to whom it is known as ¢2// or boulder 

clay. In the first half of this century its origin was in dispute; but 

we now know that it isa deposit from a great continental glacier 

which occupied northeastern North America, and extended outward 

in all directions from a center near Hudson Bay or Labrador, 

behaving like the present ice sheet of Greenland, or the Antarctic. 

Slowly moving across New York State. toward the south, with a 

depth certainly as great as a mile (for it covered the highest mountains 

of the east), it ground down the rocks, reducing them to a fine clay, 

which is often called rock flour, and caused a mingling of pebbles 

from various sources. Thus the granite from the Canadian high- 

lands is stranded on the hillsides of Chautauqua county and is there 

mingled with the shale. The grooved and scratched pebbles show 

that this process of grinding was in operation. 

Much of this material was dragged beneath the ice; and owing 

to variations in the topography of the land, in currents or in supply, 
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in some places it accumulated to a depth of several 

hundred feet, while in other places it was not so 

extensively deposited, just as in some places a river 

scours its channel clear, while elsewhere it is build- 

ing a bar. Finally the ice disappeared from these 

hillsides and all of the material that was in or under 

it was left to form the present hillside soils. 

The hillside soils are somewhat difficult to work, 

partly because of the roughness of the surface, 

partly because of the irregularities of the texture 

and composition, which, even in the same field, may 

very differently affect capillarity and drainage. 

Moreover, it is often a dense hardpan which is 

difficult to till. Still it is a strong, sturdy soil, 

which, when properly cultivated, furnishes good 

crops. However, it is not so well adapted to grapes 

as the more sandy soils of the valley. 

The gravel ridges.—Throughout the entire grape 

belt (Fig. 54), there are three distinct gravel 

areas, extending approximately parallel to the Erie 

shore. On one of the two northernmost of these 

the main road to Buffalo is generally located, while 

the third is south of this, at distances generally 

varying from one or two hundred yards to more 

than a half mile. Between these distinct ridges 

there are sometimes one or two less. distinct gravel 

beds; but most of the space between them is 

occupied by a clayey soil. In some places, particu- 

larly near the larger streams, the entire belt is 

gravelly. 

The surface of the gravel ridges is typical. Each 

one is remarkably level-topped (Fig. 55), and the 

roads that follow them often extend for miles almost 

There are distinct terraces, and when viewed from the 

north they present a bold face which rises quite abruptly to a height 

of from fifteen to thirty feet (Fig. 56), beyond whicha nearly level 

plain is usually encountered (Figs. 54 and 55). Near the streams 

the terrace is broader*than elsewhere; and in some cases it is a true 
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ridge with a nearly level top but with a slope both to the north and 

the south (Fig. 65). 

The soil of these gravel ridges is peculiar, and it is upon them 

that many of the best vineyards are located. Wells and natural 

sections show that the gravel soil varies in depth from one or two 

feet near the edge, to ten or fifteen feet. Beneath the gravel is 

found clay or shale. The gravel soil consists of pebbles and sand 

55.— Round the crest of a gravel ridge just east of Fredonia. 

with searcely any clay, excepting that whieh has come from the dis- 

integration of some of the fragments. After plowing it does not 

form clotted bunches, but is loose, friable and porous. Water 

readily passes through it, and for this reason, forms of vegetation 

whose roots do not extend deep into the soil are in danger of suffer- 

ing in times of drought. 

When examined in a fresh section, it is found that the gravel is 

often very pebbly, and that the pebbles are sometimes very large. 
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Compared with those of the hillside, the pebbles are found to be 

well rounded and smoothed (Figs. 57 and 66), as if by water action. 

There are few if any angular corners, and no grooves or scratches. 

The clay element is practically absent, and the pebbles are bound 

together by sand instead. The pebbles and sand are in layers, or 

are stratified (Fig. 57), so that there are several important differ- 

ences between the soils of the two zones. 

A comparison with the beaches of the present lake shore shows 

a striking resemblance, not only in texture but in the surface out- 

line. In both eases there are many rounded pebbles and much sand ; 

and in both eases, also, the surface form is that of a flat-topped 

56. — Upper terrace southeast of Sheridan. 

terrace. However, in the beach there is almost no clay, while in 

the gravel ridges the decay of some of the pebbles and sand _par- 

ticles has furnished some clay; and also the action of vegetation 

and cultivation has somewhat modificd the gravel ridge soil. 

The meaning of this resemblance will soon be shown to be similarity 

of origin. As many who have tilled the gravel soil have conjee- 

tured, the ridges are true lake beaches now stranded on dry land. 

The lake clay soils.+In the present lake, gravel beaches are 

being formed along the shore line; and each time that there are 

strong waves, the washing action of the water moves the pebbles 

backward and forward, rounding them by grinding off tiny particles 

of clay. The force of the waves and currents is capable of carrying 
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the beach sand and gravel only to a very short distance from the 

shore line; but the clay that is worn away by the waves passes in 

suspension for a considerable distance from the shore line before 

settling to the bottom. During windy days the waters imme- 

diately off shore are clouded with sediment. Fishermen know 

that at a distance of only a few yards from the shore the lake 

bottom is almost everywhere covered with clay or sandy clay, 

The soundings made by the United States Engineers, who have 

surveyed the bottom of Lake Erie, show that a muddy bottom is 

the prevailing feature. | 
When the lake waters reached to the height of the gravel ridges, 

the region below this was naturally a place for the deposit of clay. 
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57.—Section through the upper beachat Westfield, showing stratification of pebbles and sand. 

While some pebbles may have been drifted away by the ice, and 

dropped to the bottom away from the shore, the clay was in most 

places free from large fragments. In some places, particularly 

opposite the mouths of streams, the clay might be replaced by sand 

.for a considerable distance from the coast. An examination of the 

soil between the northernmost gravel ridge and the lake shore, shows 

that these features exist. 

A layer of clay, varying in depth from a few inches to several 

feet, is spread over most of the region west of Silver Creek and 

north of the gravel ridges. Oftentimes it rests on the bed rock, 

barely covering it: in other cases it is found above the true 

boulder clay, and in some stream cuts one may often see a bed of 

dense boulder clay upon which rests a foot or two of clay, which 
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is often quite sandy. In such places, one has the opportunity of 

studying the differences between the two kinds of clay soil, one 

of which is characteristic of the hillsides. The lake clays are 

found to be in layers, as if deposited in water, and the clay is 

usually less dense than the boulder clay, while pebbles are relatively 

scarce. 

Shale gravel.—Between the lake shore and the true gravel ridges, 

in some places there are low ridges of shale, on which the soil is so 

thin that deep plowing reaches the friable shale bed rock. The 

soil is then made up of a mixture of fragments of shale and clay, 

forming what is known as shale gravel. These deposits are not 

58.— Modern beach at Barcelona, showing the crest in the background. 

very extensive, and they merely represent rock hills which have not 

been deeply covered by glacial or lake deposits. They are less 

common west of Silver Creek than they are east of that town. 

The relative value of the soils —Of the three important kinds of 

soil in the grape belt. the gravel is distinctly the best for fruit raising, 

and the hillside soils of the least value. That the fruit growers 

have generally recognized this, is shown by the fact that in the belt 

of gravel there is a much greater percentage of vineyard than in 

either of the other belts. While it is so readily permeable to water 

that plants whose roots do not extend deep into the ground may 

suffer from droughts, it rests upon a much less permeable rock or 

clay, over which water is constantly percolating; and those forms 

of vegetation whose roots are able to reach down to this zone are 
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not endangered. The depth of this permanent water zone is 

variable, but it is usually several feet. 

The width of this gravel belt is very variable, as indeed are the 

details of its composition. Near the mouths of large streams, as 

at Silver Creek, Fredonia, Westtield and the state line, the zone 

broadens so that a sandy soil extends from the base of the true 

gravel ridge across the plain, nearly, if not quite, to the lake. Be- 

tween the streams the gravel ridges become narrower terraces, and 

the lake clay soil commences at their very base. Therefore, in 

different parts of the grape belt, the area in which the soil features 

are especially adapted to grape raising is somewhat variable; but 

there is a certain uniformity, and the importance of this to the 

question of origin is sufficient to call for a more detailed statement 

of the features of the gravel ridges, or, as we may now call them, 

the ancient beaches. 

Tur Mopern BEACHES. 

Let us first take a glimpse at the present shore line features of 

Lake Erie. There are two separate kinds of shores, the rock or 

clay bluffs (Fig. 48) and the gravelly or sandy beaches (Fig. 61). 

Oftentimes the bluff is faced by a beach (Figs. 48 and 61). Where 

the larger streams enter the lake, the width of the beach is in- 

creased, and the waves are not cutting at the base of the shale 

bluffs. The cliffs need not delay us, for it is the beaches with which 

we have to do in particular. The beaches consist of sand and 

gravel thrown by the storm waves to a height of several feet 

above the reach of the ordinary waves. In time of strong waves 

the water dashes over the top of the beach, moving the pebbles 

to and fro, although they are situated fully ten feet above the 

present lake surface (measured at Barcelona) (Fig. 58). This is the 

crest of a terrace whose width varies, sometimes being a narrow 

strip at the base of a bluff (Fig. 59), sometimes, especially near the 

mouth of a stream, broadening out to quite an extensive plain. At 

Silver Creek and at the mouth of Cattaraugus Creek, the beach 

deposits are very extensive; and in the latter, the action of the 

wind by building sand dune hills has raised the level above the 

reach of the highest waves. In these places also, bars are being 

built opposite the mouth of streams (ig. 60). 
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The reason why these beaches are being built is that the supply 

of gravel is greater than the waves are able to remove. In some 

cases the supply comes mainly from the rocky headlands, in others 

Ne 

60.— Present bar formation at Silver Creek. 

from streams. Where it can not all be ground down to a fine clay, 

that can be carried off shore and dropped to the bottom, it aecumu- 

lates as beach gravel; and so, year by year, the beaches encroach 

61.— Present beach of Lake Erie, north of Dunkirk. 

upon the lake. The crest of the beach, which may be ten feet 

above the lake level, represents the highest point to which the lake. 

waves can reach and bear gravel: in other, words it represents the 
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height reached by the violent storm waves. Since this varies with 

the exposure, the crest of the beach may vary in height, as we have 

seen that it varies in width. This variation amounts to only a 

few feet, the beach being higher on exposed than on sheltered 

coasts. 

Generally the top of the beach is nearly level (Figs. 59 and 61); 

FORMER SS 
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62.— Cross section of bar: ancient A ; modern B. 

but where accumulations are made off shore, as they sometimes are 

where streams bring considerably more gravel than the waves can 

dispose of, a bar is built, and this slopes both ways (see Figs. 60 

and 62B. Also compare with Figs. 62A and 68). 

Therefore the top of the true beach is a plain of varying width, 

whose elevation is nearly uniform, both along the shore and at 

% necsasek cue ec oli 

as BONS aati 
Fe a nO 

pee cee ; 
63.—Cross section of beach. 

right angles to it. If itis in the form of a bar, the elevation re- 

mains uearly uniform in the direction of the length of the bar, 

but at right angles to this it rapidly descends in both directions. 

In the beach, the flat topped plain is faced on the lakeward side by 

a rapidly sloping front; and this descent continues beneath the 

lake waters. (Fig. 63). 
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Therefore on the shore of the present lake we have a terrace 

plain of a nearly uniform level, and the terrace slope (Figs. 58, 59 

o 
and 61), the whole being composed of well rounded and water-worn 

64.—Pebbles of the modern beach at Barcelona 

gravel and sand (Figs. 58 and 64). We also find numerous wave- 

cut cliffs either in the clay (Fig. 61) or in the rock (Fig. 48) ; a ‘ = 

opposite the mouths of the streams there are often formed bars (Fig 
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65 —Section through a bar. Midway between Sheridan and Fredonia. Beach to be seen 
in the background in the gap cut through the bar 

60) which are welded at their base to the beach, and stretch more , anc 

or less completely across the stream mouth. Sometimes there are 
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spits of gravel; and there are numerous other minor details of shore 

line features. 
Tue Ancient Beacuss. 

Most of the features just described are found also in the gravel 

ridges. They usually have all of the characteristics of beaches 

(Figs. 56 and 66), and near the streams they are often transformed 

to bars (Fig. 65). The resemblance is so close that even the most 

casual observers have noticed it and formed the theory that the ridges 
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66.—Photograph showing pebbly nature of old beach terrace near Sheridan. 

were made by the lake waters. So far no fossils of lake shells have 

been found in the gravels, though some have been reported by 

residents of the region. It would be of great importance to find 

these* for they would determine beyond question wlether the 

gravel ridges are lake or ocean beaches. There is little reason 

for believing the latter, although this explanation has been suggested 

by some. 

* Tf any reader should know of the existence of fossil shells like those 

now living in the lake, I should be very glad to be informed of the occur- 

rence. 
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The gravel ridges—In passing from one end of the district to 

the other, numerous differences are found in the gravel ridges. 

Perhaps the most important change is in the number of beaches 

(Fig. 67). From the base of the lowest to the crest of the highest, 

there is a vertical range of from 85 to 100 feet* in a distance which 

is often less than a half mile. In this distance there are always 

two distinct ridges or beach terraces and usually several. There 

seem to be five beaches, though it is rare to find all developed in 

the same section. In thirty-one sections whose elevations were 

measured with the aneroid barometer, only one (Number 17) clearly 

exhibited five ridges. In section 1 there are six gravel ridges, but 

one or two of these may have been bars opposite the stream mouth. 
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There are four beaches in section 10, in which the upper beach was 

not measured; and there are also four in Section 31 where the 

upper beach is absent. In several places (nine sections, 8, 11, 12, 

18, 22, 25, 28, 29 and 30) four beaches appear in the same north 

and south line. On the other hand there are places where the three 

lower beaches are merged into one terrace, or in which one or two 

of the beaches are so indistinct as to be scarcely noticeable (notably 

section 16). 

From State Line to Sheridan the upper beach is quite distinct ; but 

east of that place this beach begins to lose distinctness and it disappears 

just east of Silver Creek. The lower beaches extend eastward, one 

* The elevation of the lake is 573 feet above sea level ; and of the base 

above the iake, as determined by a line of levels run at Portiand, 147 feet. 

Therefore at this point the base of the lowest beach ridge is 720 feet 

above sea level. 

10 
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disappearing just south of Hamburg, the others extending to the 

vicinity of Crittenden where they also die out. Without analyzing 

my measurements here, it may be said that the crest of the first or 

lowest beach ranges from 15-20 feet above the base of the terrace ; 

the second beach ranges between 10-15 feet above this; the third 

from 10-15 feet higher; the fourth also 10-15 feet higher; and the 

fifth between 30-40 feet above this. As one drives along the main 

road to Buffalo, the face of the upper terrace is frequently visible, 

while the road itself is usually upon either the lowest, or, more com- 

monly on thesecond level. From just west of Silver Creek to within 

three miles of Fredonia, it follows the lowest; but west of this is. 

more commonly on the upper level, though at times descending to 

the lower. When visible, the third and fourth beaches (measured 

from the base) are indicated by slight gravel ridges. There is so 

much variability in these respects that to make the feature entirely 

clear it would be necessary to describe the region in much detail. 

From figure 67 one will obtain an idea of the irregularity of level, 

throughout which, however, there is considerable uniformity. 

Below the upper terrace there is usually a bench or plain which 

slopes quite uniformly up to the base of the terrace and on the 

northern margin ends in a steep descent; but in a number of places 

this plain is diversified by slight benches of gravel, marking some 

of the intermediate beaches. From the crest of the upper terrace 

toward the south there is also a plain, which is usually very narrow, 

but is sometimes gradually merged into a broad till-covered plain 

(Fig. 54). | 

From the lake shore to the base of the first gravel ridge, near 

the main road, there are no beaches of a distinct character, although 

in one or two places there are indications of wave action. Over 

this plain, which is often one or two miles in width, the soil is 

mostly of clay, as has already been noted. However, north of the 

town of Portland there is an ancient sand dune region, in which the 

sand is no longer in movement, having probably had its features 

introduced immediately after the lake water left the land. The 

sand is fine in texture, quite like moulders’ sand, and it is heaped 

into the typical conical peaks with enclosed craters, which char- 

acterize sand dune belts. Here the topography is very rough ; but 

elsewhere the prevailing condition is that of a plain, sloping lake- 

ward. 
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Variations in the gravel ridges.— Not only do the number of 

the gravel ridges vary, but there is a considerable difference in 

their characteristics from one point to another. Generally the 

slope of the terrace front is abrupt (Fig. 68), and the top quite 

level; but, as has already been noted, it may be in the form of a 

ridge or bar instead of a beach. There is also a variation in width, 

which in some cases is very marked. Notably opposite the 

mouths of streams the width of the gravel is greatly increased, 

the deposit there being in the nature of a delta. Here the steep 

front of the terrace disappears and is replaced by a gravel slope, 

crossed by numerous gullies and traversed by ridges of gravel; 

and this gravel extends for a considerable distance toward the 

Z facets 
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68.—Front face of lower beach terrace eh of Portland. East of section line No. 2,. 

lake, gradually becoming a sand, and then, near the lake, a clay. 

The best delta in the area studied is that upon which the town of 

Fredonia is situated; but there are other similar deposits near the 

mouth of nearly every stream of considerable size. 

Just as in the modern beach, there is also a variation in texture 

in any single gravel ridge. But quite unlike the modern beach, 

the material is always a gravel. In the entire region studied I 

have found no considerable part of either terrace made of sand. 

Im small areas there is often much sand; but nearly everywhere 

there are layers of rounded pebbles in close association. 

On the present shore there are many wave-cut cliffs of shale; 

but in the entire region occupied by the gravel ridges, from State 
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Line to Hamburg, I have not found a single rock cliff. In some 

cases wells have reached rock near the front edge of the gravel 

terrace, suggesting the possibility of such cliffs veneered over with 

gravel which has slipped down from above. This would be 

possible only with low rock cliffs; and we may therefore conclude 

that in this part of the shore line there are no wave-cut cliffs which 

are at all comparable in size to those of the present lake shore. 

Whether there are any wave-cut cliffs of gravel [am not so certain. 

There are places where the lowest terrace may be of this nature; 

but this could not be proved, for beach gravel covers the face and 

base. 

In any event, it may be concluded that the prevailing feature of 

these ancient shore lines is the wave-built, instead of the wave-cut 

terrace. In this respect there is a marked difference in the features 

of the present lake shore, and a resemblance to such coasts as the 

sandy shores of New Jersey and the Carolinas. This is a feature 

which needs to be explained and will be discussed in later pages. 

Irregularities of level of gravel ridges. — When formed by the 

lake waters, these ridges were essentially horizontal. - That is to say, 

leaving out of question certain minor variations from place to place, 

such as we see on any beach at present, the average crest of each 

beach from one end of the region to the other, was a horizontal line, 

just as is the case on the present lake shore. Still, at present, these 

ridges are not horizontal. As determined by careful lines of levels, 

and by numerous elevations obtained by other means, they are tilted 

so that the eastern end is higher than the western. This necessarily 

records a change in the level of the land since the beaches were de- 

posited. Along the line of beaches from Cleveland to Silver Creek 

the change amounts to over 90 feet. Therefore, since the dis- 

tance is about 150 miles, the change in level amounts on the average 

to about three-fifths of a foot per mile. The levels made in the 

grape belt are not of decisive value for the distance between them 

is not great. Still in the profiles (Fig. 69) one sees that very nearly 

the same change is recorded.* 

* From Section 1 to Section 3 the distance is 36 miles. The crest of the 

second beach is 185 feet above lake level at State Line, 195 feet at Port- 

land and 221 feet just east of Silver Creek. In other words, the beach 

increases in elevation-at the rate of about 1 foot a mile. There is little 

doubt that the uplift is greater in the east than in the west. 



149 CHAUTAUQUA GRAPE BELT. 

Interpretation. — For a long time we have known more or less 
aches which seem to nearly surround the concerning elevated lake be 
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Different geologists have studied different sections Great Lakes. 

but these are not suf- ’ and so we have many scraps of knowledge 
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ficiently complete to allow of any full statement of their meaning. 

Indeed, one of the needs of North American geology is to have 

some one person follow this subject to an end by tracing the beaches 

not only to the States, but also through Canada. There is much 

yet to be learned, though we are in a position to state the more 

general facts of the history. 

It cannot be doubted that these ridges were formed in water. 

Their resemblance to the shore lines of the lake is so perfect, in 

almost every particular, that the conclusion is almost forced upon us 

that the water in which they were formed was lake water; and this 

conclusion scarcely admits of a reasonable doubt. No other explana- 

tion than beach origin can be admitted, for no other possible 

cause can be found, and if of beach origin, then the beaches were 

formed either in lake or ocean. In support of the latter hypothesis 

no single fact can be found which does not equally apply to the 

theory of origin in lake waters; and against the ocean theory there 

are facts which seem to entirely exclude it. If these were formed 

in the ocean they should be continuous; but the beaches end quite 

abruptly, the upper one just south of the town of Silver Creek, the 

aext south of the town of Hamburg, and the others and lower ones 

near Crittenden. There is no known reason why ocean beaches 

should thus terminate, while, as we shall see, there is an excellent 

reason why lakes should cease to build beaches at these points. 

Everything then points to lake origin, and all the observed facts 

may be accounted for by this theory, while no known fact opposes 

it. Therefore we may consider it more than a theory; it is a 

proved fact. There remains to be explained (1) why Lake Erie 

should have been so much higher than now; (2) why the beaches 

end so abruptly, and (8) why they are no longer horizontal. These 

facts can best be explained in the course of a brief statement of the 

geological history of the region. 

ReEstumM& oF THE GEOLOGICAL Hisrory. 

Before the last geological period, the northern part of New York 

had valleys and hills, plains and escarpments, very much as at pres- 

ent, though the details of topography were quite different. Among 

the more important differences was the absence of the great lakes, 

which occupy valleys that have been transformed to lakes largely 
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‘by the action of the glacier. Over this country the glacier ice 

slowly advanced until practically the whole of New York was coy- 

ered, and fora time this ice sheet ground its way over the rocks, 

-earrying fragments southward and wearing down the valleys and 

the hills as it passed. All life was of course exterminated from the 

region and the land was transformed to a dreary icy plateau like 

that of central Greenland. Why it came or how long it remained 

-are questions which the geologists of the future must answer, if we 

ever learn. That it came and worked, performing certain tasks we 

of the present century have determined. 

At last, by some change in the condition of the climate, the ice 

sheet began to melt away and to uncover the buried land. It seems 

to have done this quite rapidly, though somewhat intermittently. 

‘That is, it would stand for awhile with its front along a certain 

line, then quite rapidly melt away and transfer its front to a dis- 

tance of a dozen or so miles to the north, where it would again take 

a stand. This is indicated by the moraines, which are irregular 

hills of glacial deposits that were accumulated at the front of the 

ice. The glacier was carrying a load of rock materials, and when 

these reached the front they were dropped from the melting ice 

and therefore accumulated. If the ice stood long enough a moraine 

was built along the margin; if its stand was brief no morainic 

accumulations were made. One of these moraines passes through 

Jamestown, another past the northern end of Lakes Chautauqua, 

Bear and Cassadaga, and in a general east and west line back of the 

erest of the escarpment. Another line passes just east of Silver 

‘Creek, one near Hamburg, and another through Crittenden. 

Beneath and in the ice was a load of rock fragments which were 

moving southward. They were being ground over one another and 

over the bed rock, so that they were being reduced to clay by the 

scouring action of the ice, which worked somewhat like a great 

sandpaper. When the glacier disappeared, this material was left 
where it happened to be, and so a soil was deposited which was 

composed of clay and pebbles derived from various sources to the 

north. This till or boulder clay was dragged into many of the old 

valleys, either wholly or partially filling them, so that the streams 

have often been obliged to cut new channels in the shale. Some- 

times these rock gorges end abruptly where the stream crosses or 
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flows in the old drift-filled valleys and then the shale wall is changed 

to one of till, in which the boulder clay is sometimes one or two 

hundred feet deep, as is the case in parts of the gulf near Westfield. 

As the ice withdrew, with a south-facing front, it naturally in- 

terfered with all north-flowing streams. It formed a dam and 

caused many reversals of drainage. The St. Lawrence valley 

was occupied by the ice when the front had retreated north of the 

escarpment which partly encloses the grape belt. Therefore these 

north-flowing streams could not drain by the present outlet, but 

were pounded back and forced to take another place of outtlow, and 

this was of course the lowest point in the enclosing hills, a point 

which was naturally higher than the present outlet. While the 

lake was held at its upper place of outflow it was building the upper 

beach, which has been called Sheridan beach. The outflow of this. 

lake was then at Fort Wayne, Ind., into the Wabash, and the beach 

may be traced continuously to this outlet. However, in the east. 

this beach comes to an end just south-east of Silver Creek; and near 

its eastern end there is a tract of moraine.* 

To the southward of the town of Hamburg, on the road to New 

Boston, there is another morainic belt, and a second beach, which 

can be quite continuously traced from west of Silver Creek nearly 

to Hamburg, begins to disappear as this town is neared. The last 

place at which it could be distinctly determined is near Eden 

Church, southwest of Hamburg; but a third beach from the top 

passes directly through Hamburg, and has been found to disappear 

near Crittenden. In each case, as the moraine is approached, the 

beach becomes less distinct and finally can be traced no farther. 

This shows that while these beaches were being built at their 

respective levels, the ice was standing at different places and was 

bringing materials which were being laid down at its front in the 

form of moraines. At first the ice front passed near Silver Creek 

and then the upper beach was made, while the outflow of the lake 

was past Tort Wayne. Then the edge of the ice withdrew fora 

distance until some lower outlet was formed, and again to a still 

lower, more northern point, when another and still lower outlet was 

*This moraine has not been traced, so that nothing can be stated con- 

cerning its extension; but it appears in quite distinct development about 

two miles east of Silver Creek, extending nearly to the town. 
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established. One of these last two outlets was past Chicago; but 

we know too little about the subject to state which one represents 

this stage, or to tell where the third outlet was. 

At last the ice retreated far enough for the Erie basin to take its 

present outflow past Buffalo; but the valley of the St. Lawrence 

was still ice dammed, and Ontario was raised to the level of the 

overflow of the Mohawk valley. Thus temporarily the several 

Great Lakes had their level raised by ice dams; and during this time 

distinct shore lines were formed. 

There are some differences from the present shore lines still to 

be accounted for. Why, for instance, are there no rock cliffs, but 

everywhere a series of beach gravels,a condition of so much iniport- 

anée to the grape grower? It would have been a serious disadvan- 

tage to have had the vineyards traversed by two or three rock 

escarpments like that of the present lake shore. In the first place, 

the question whether the waves and currents shall cut or build 

depends upon whether they are able to remove all of the material 
that they obtain by one cause or another. That is the reason why 

beaches are not built on some of the exposed head lands of the lake, 

while they are commonly present in the enclosed bays, and why the 

gravel accumulations opposite the mouths of the streams are more 

extensive than elsewhere. 

There are various reasons why the waters of the ancient lake were 

less able to remove the materials furnished them than is the case with 

the present lake. As the ice was leaving the land, there was at first a 

time when no vegetation covered the clay soil, and when the whole 

surface was attacked by the rain just as a plowed field is to-day. 

Therefore the streams were given more materials to carry to the 

lake. Inthe second place, the rains must also have been heavier 

when the cold ice wall was melting and furnishing vapor to the air. 

Besides this, the streams entered the lake at the base of the hill, 

while now they flow for a mile or two over a plain. Another 

important reason is the fact that the shores were gradually rising. 

Therefore, for various reasons, the lake was given more materials 

than the waves and currents could dispose of, and hence they 

accumulated in the gravel ridges which we find. 

A second important difference between the old shores and the 

present ones, is the fact that they are no longer horizontal. This is 
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due to a tilting of the land since the beaches were formed. There 

is abundant evidence that the landis now and has been in the past 

in a state of motion. Actual historic record proves this in several 

places, and geological study proves it in many more. Since the 

glacial period the movement in this part of the land has been that 

of tilting, with greater elevation in the northeast: Therefore these 

beaches do not show so great a change as they would if they 

extended in a more nearly north and south direction. The amount 

of tilting varies from place to place, but in the Chautauqua grape 

belt averages not far from one foot per mile. 

A final question that we may ask, is how long ago this happened. 

To this no definite answer can be returned. <A study of Niagara 

gorge, which has been formed since Lake Erie fell below the lowest 

gravel ridge, seems to show a period between 4,000 and 15,000 

years. There is some reason for believing that the first is nearer to 

the truth than the last, and that it may even be a shorter period 

than this. Otherwise it would be difficult to account for the fact 

that these gravel ridges have resisted destruction so well. Nor can 

we state any more definitely how long it took the lake waters to 

build the beaches. They probably do not represent a great length 

of time, for materials were apparently rapidly supplied. 

Crimatic Conpitions. 

While the soil is a very important element in the value of the 

grape land, the climate is of even greater importance. Hence, 

while this study was not made primarily with the object of deter- 

mining the climatic peculiarities of the belt, some features of a 

general nature were so pronounced that they attracted attention. 

The lake is a great modifier of climate. In the spring, by reason 

of the low temperature of its waters, it holds back the vegetation 

and this tends to keep it behind the ordinary frosts. Its very 

presence checks frost by moderating the temperature of the neigh- 

boring air. In the summer, the water tends to cool the air of the 

day and to keep the nocturnal temperature fairly high. During 

the fall, the water has been warmed by the summer sun, and the 

influence of this warm body of water lengthens the growing season 

and tends to keep off the early autumn frosts. 

There are many other influences, but nothing of importance 



156 AGRICULTURAL EXPERIMENT STaTIoNn, ITHAca, N. Y. 

ean be stated excepting on the basis of a careful study extending 

over several years. The lake breeze of the day must moderate 

the daytime temperature; and the land breeze of the night may 

in some cases so keep the air in motion as to prevent frosts. That 

there is a marked influence upon climate as a result of the peculiar 

conditions of topography and neighborhood of water, is evident at 

the very first. The sketch maps (Figs. 70 and 71) show that the 

mean annual rainfall is greater on the escarpment than on the 

lake plain, and that the mean annual temperature of the hills is 

lower than that near the lake. During the disastrous frost of May, 

1895, the vineyards in the grape belt, taken as an average, suffered 

less near the lake, while those farthest from the water were most in- 

jured. Still there were cases of vineyards near the lake that suffered 

considerably, while some on the escarpment were scarcely touched.* 

Mosr FavoraBLE PLACES FOR THE LOCATION OF VINEYARDS. 

As has been said, there are two factors in the problem which 

deals with the reason for the conditions in the grape belt, one cli- 

matic the other geologic. The climatic features are dependent 

upon the location near a large lake, and the presence of the bound- 

ing escarpment, which confines this influence to a narrow limit. 

In the eastern part, where the escarpment is relatively low and far 

from the lake, the influence of the lake is much less distinct.t 

*The behavior of this frost was altogether remarkable, leaving some dis- 

triets or vineyards almost unharmed, and nearly ruining the crop in others, 

while even in the same vineyard these extremes were sometimes noticed. 

This was probably chiefly due to eddies of the air, for even though air is 

almost quiet, it is still in uneven motion. One may see this illustrated 

on a calm day by noticing the movements of a column of smoke. The 

air, being invisible does not reveal these movements, and we become 

aware of them only when the conditions are exceptional, as when a frost 

is dealing out destruction to vegetation. The condition of the ground 

also affects the frost, and the question whether it is dry or moist, freshly 

plowed or turf covered, whether there are trees or pastures or plowed 

ground in the neighborhood, all have their influence; but this subject 

has never been properly studied, and it is not possible to state just how 

these differences affect frost action. 

7This was well illustrated during a frost in the middle of September, 

1895. At Westfield there was no indication of a frost, east of Silver Creek 

signs of its effect began to appear, and at Hamburg, the frost had done 

considerable damage to the more delicate forms of vegetation. 
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This is the main reason why the grape belt does not extend far east 

of Silver Creek. Even in the distance of a few miles, from the 

lake to the crest of the hill, where grape raising practically ceases, 

there is much variation in climate, as has already been pointed out. 

Considering the three belts of soil from the standpoint of their 

adaptability to grape raising, the hillside soils are of least value, 

the climate is least favorable, and the surface configuration of the 

land is least adapted to this industry. The lake clay soils are of 

poorer grade than the gravel soils, but the climate is in favor of 

this belt. The defect of soil texture, which is against most of the 

lake clay soils, can be readily overcome by a very little intelligent 

study of the conditions; and so there seems to be no reason why 

the vineyards should not extend from the base of the hill to the 

lake. Indeed, the favorable climatic conditions make this industry 

possible even on the hillsides for a considerable elevation above the 

plain. 
INFLUENCE OF THE GRAVEL Rinaces. 

One of the most striking influences of the gravel ridges is upon 

the roads. lor the greater part of the distance, each of the two 

main gravel strips is occupied by a road which is remarkable for its 

levelness and for the gravelly material which makes the excellent 

roadbed. Travelling is therefore extremely easy, and it is very 

probable that this natural roadway was the site of an Indian trail. 

Even the position of the towns is often determined by the gravel 

ridges. Several of the villages and towns, east of Silver Creek, are 

(including Hamburg) on the gravel; and west of this town, in New 

York, every place of any size on the Erie shore (excepting Dunkirk, 

which is so situated because of its port) is located on the gravel 

ridges. This is true of Sheridan, Fredonia, Brockton, Portland, 

Westfield and Ripley. 

Another important influence is upon the water supply. The 

gravel furnishes a reservoir through which the water percolates 

along the junction with the clay; and at the base of the gravel 

ridges, springs occur where the line of junction nears or reaches 

the surface. So important is this underground reservoir that not 

only are the houses on the ridges easily supplied with water, but 

houses below the beaches are in some cases furnished with water 

from this source. 
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Of course the most important influence is upon the fruit indus- 

try, and this has already been discussed in sufficient detail. Two 

or three suggestions may, however, be in place. There is no reason 

why the fruit district should not extend beyond Silver Creek. For 

several miles beyond that town the conditions are favorable, though 

they become less and less so as the distance increases. Another 

point is the feasibility of increasing the range of crops. The cli- 

mate and soil are well adapted to all kinds of fruits which are com- 

mon to this latitude; and one would suppose that even the tobacco 

plant might be profitably grown in a region so peculiarly favored. 

Almost all conditions have conspired to make this one of the most 

favored spots in the state. 

R. 8. TARR. 
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Extension Work in Horticulture. 

The Honorable Commissioner of Agriculture, Albany : 

Str.— A report of progress of the work which has been under- 

taken by the Cornell University Agricultural Experiment Station 

in pursuance of the requirements of the Experiment Station 

Extension bill, is herewith submitted. 

At the outset, it is proper to say that this bill originated entirely 

with the people. The beginnings of it occurred in 183, when 

certain Chautauqua county persons asked the Station to undertake 

some experiment work in their vineyards. We replied that while we 

should like to take up the investigations, our funds were insufficient 

to meet the expense without endangering work in which we were 

already engaged; and this lack of funds would be keenly felt if 

other sections of the State should also, following the Chautauqua 

example, ask for help. We suggested to them, therefore, that if 

their local horticultural society could raise sufficient funds to meet 

the expense of fertilizers, traveling and incidentais, we should try 

to detail a man to look after the work. The matter dropped here; 

but the next winter we heard of a movement on foot amongst the 

Chautauqua people to obtain a small State appropriation to pay for 

experiment work in their vineyards. The movement was placed in 

the hands of S. F. Nixon, assemblyman from Chautauqua county, 

who early in 1894, obtained a grant of $16,000, one-half of which 

was to be expended by the Cornell Experiment Station in work in 

horticulture in the Fifth Judicial Department of the State, an area 

comprising sixteen counties of western New York. This is the 

only instance, so far as I know, of a movement for experiment 

station work which has been initiated and pushed to a final passage 

wholly by a farming community. The laws upon which our land- 

grant colleges and the agricultural experiment stations are founded 

were conceived and completed almost wholly by a comparatively 

small body of educators and experimenters, aided by persons in the 

iG) 
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various professions. But at last, the people themselves, whom 

these foundations are intended to benefit, have felt the touch of 

the new spirit and the quickened life, and have demanded additional 

funds to be expended more immediately under their own direction. 

It must be gratifying to every citizen of New York to know that 

this State is the pioneer in this experiment station extension move- 

ment. 

The clause in the law of 1894 which appropriated money to the 

Cornell Experiment Station, is as follows: “The sum of eight 

thousand dollars, or so much thereof as may be necessary, is hereby 

appropriated out of any moneys in the treasury, not otherwise 

appropriated, to be paid to the agricultural experiment station 

at Cornell university for the purpose of horticultural experi- 

ments, investigations, instruction and information, in the fifth 

judicial department, pursuant to section eighty-seven of the agri- 

cultural law.” The law also provided that ‘“‘such experiment 

station may, with the consent and approval of the commissioner 

of agriculture, appoint horticultural experts to assist such experi- 

ment station in the fifth judicial department, in conducting investi- 

gations and experiments in horticulture; in discovering and 

remedying the diseases of plants, vines and fruit trees; in ascer- 

taining the best means of fertilizing vineyard, fruit and garden 

plantations, and of making orchards, vineyards and gardens pro- 

lific; in disseminating horticultural knowledge by means of lec- 

tures or otherwise; and in preparing and printing, for free distri- 

bution, the results of such investigations and experiments, and 

such other information as may be deemed desirable and profitable 

in promoting the horticultural interests of the State. * * * * 

All of such work by such experiment station and by such experts 

shall be under the general supervision and direction of the com- 

missioner of agriculture.” This bill became a law by the Gov- 

ernor’s signature, May 12, 1894. In the Legislature of 1895, Mr. 

Nixon introduced a bill to continue the work, but increasing the 

amount given to Cornell Experiment Station to $16,000. This 

second bill became a law on the 4th of April, 1895. 

Upon taking up the work asked for by the bill, in the early 

summer of 1894, the Cornell Experiment Station placed the 

immediate prosecution of the enterprise in the hands of a chief 



Extension Work 1n HorricultTureE. 163 

“horticultural expert,” in the language of the law, and the present 

writer was elected to that office. with the expectation that most 
or all of the work should be completed during the summer vacation. 

In entering upon his duties, this officer laid out three general lines 

of work, as specified in the law,—* conducting investigations and 

experiments,” ‘ disseminating horticultural knowledge by means of 

lectures or otherwise,” and ‘ preparing and printing” the results of 

the work. In other words, the work was to be divided between 

research, teaching, and publication. The enterprise was new and 

untried ; the territory to be covered is large, the interests varied, 

and the demands numerous; and the promotors of the bill had large 

expectations of the results. The responsibility of inaugurating the 

enterprise was keenly felt, for a mistake in the beginning might be 

expected to exert a serious and baneful influence upon future legis- 

lation designed to improve the conditions of rural life. The officer 

in charge has been extremely fortunate, however, in having the 

hearty support of his colleagues, the free codperation of the com- 

missioner of agriculture, and, above all, the kindly and intelligent 

interest of scores of horticulturists in his territory. It was con- 

ceived that, in the beginning, a comparatively small and well 

digested enterprise prosecuted by a few carefully chosen men would 

be productive of better results than any bold attempt, with a large 

force, to carry the work into every part of the fifth judicial depart- 

ment. Inasmuch as the original grant was obtained through the 

exertions of the grape-growers of Chautauqua county, it was de- 

signed to undertake careful studies of the vineyard interests at the 

outset. The immediate charge of this work was placed in the hands 

of my assistant, E. G. Lodeman, who, to fit himself more specifically 

for certain problems which were presenting themselves, went to 

Europe (at his own expense) and visited the vineyards of the Rhine, 

of Italy and Southern France. The entomological inquiries were 

placed in?the hands of M. V. Slingerland, assistant entomologist of 

the Experiment Station. Certain lines of investigation made at 

Ithaca were placed in immediate charge of Michael Barker, who 

was secured from the Botanic Gardens of Harvard University. We 

also associated with us for a time in certain field work, Mr. Harold 

G. Powell, a senior in agriculture in Cornell University, and one 

who has had much experience in pomological matters. 
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In 1895 the work was placed in the hands of the director of the 

station (who was absent the previous year) and the writer, but the 

immediate charge of it was given, as the year before, to the latter 

officer. Some additional help was secured because of the larger 

work which was demanded by the larger appropriation ; but in gen- 

eral the enterprise went forward upon the same lines as in 1894. 

1. Researcu or EXPERIMENT. 

There are two types of experiment work which the people seemed 

to require of us. One type is a demand for more exact knowledge 

upon many rural problems; and in order to obtain this knowledge 

it was thought best to prosecute the inquiries at the Station at 

Ithaca where there are facilities for scientitic work and where the 

experiments can be given that personal attention which is absolutely 

essential to truthful results. The other type of experiment is a 

demand for actual tests of fertilizers, spraying, methods of tillage, 

and the like, which shall be made upon the farms in various parts of 

the territory, and where they may be seen by the farmers them- 

selves. These experiments are rather more object. lessons than 

scieatific research for they are largely concerned with problems 

which are already well understood, and their results are not capable 

of such exact analysis as are those which are obtained from painstak- 

ing and long continued experiments at the home station. This 

latter category comes rather more directly under the head of teach- 

ing than of experiment. 

Arrangements were at once made to take up certain lines of 

experiment at Ithaca which the fifth judicial department seems 

to need; and several lines of inquiry which had been already 

undertaken by the station and had been discontinued because 

of lack of funds, were again taken up, since they were capable 

of yielding quicker results, and with much less expenditure of 

money, than experiments which should be newly started. Some 

of the inquiries which were completed and published from 

this state fund in this way are: Apricot Growing in western New 

York; The Cultivation of Orchards; ‘he Grafting of Grapes; 

The Native Dwarf Cherries; Black-Knot of Plums and Cherries, 

and Methods of Treatment; The Spraying of Orchards; Winter 

Muskmelons; Forcing-House Miscellanies (comprising accounts of 



ExTEeNsION WorkK IN HorTICULTURE. 165 

heating glass houses, lettuce growing under glass, celery under glass, 

cress, forcing egg-plants, winter peas, bees in greenhouses, methods 

of controlling greenhouse pests, treatment of carnation rust); 

Revised Opinions of Japanese Plums. Several other lines of 

experiment, touching the horticultural interests of our territory and 

which had already been carried to a certain point by our own funds, 

are now going forward at the home station, and the results may be 

expected in bulletin form, as they mature. 

Certain wholly new investigations have also been undertaken at 

the home station for the benefit of western New York, most of 

which, however, are not yet ready for publication. Certain of these 

studies have been prosecuted in part upon the farms in western 

New York, particularly those relating to insects. The bulletins of 

this type which have already been published are as follows: 

A Plum Scale in Western New York; The Climbing Cutworms in 

Western New York; The Cigar-Case-bearer in Western New York ; 

The Dwarf Lima Beans; Recent Chrysanthemums; The China 

Asters, with remarks upon Flower Beds; The Spraying of Trees, 

with remarks upon the Canker-Worm; Soil Depletion in Respect 

to the Care of Fruit Trees. A half dozen other investigations of 

this type are already completed and awaiting publication. 

Another type of research work which we have undertaken under 

the auspices of this bill is the investigation of the conditions of cer- 

tain horticultural interests in western New York. In the interest 

of these particular inquiries, we have traveled no less than 25,000 

miles in western New York and have visited and examined many 

hundreds, if not thousands, of plantations. We have attempted in 

these investigations fo learn the actual state of the industries and to 

suggest means for their improvement. They are really the begin- 

ning of a horticultural survey which can be much extended with 

great profit. Some of these inquiries have already matured, and 

the results are published in the following bulletins: Hints on the 

Planting of Orchards; The Peach Industry in Western New York; 

Peach Yellows; Some Grape Troubles in Western New York (with 

a particular account of the “rattling” of grapes in Chautauqua 

county); Varieties and Leaf-Blight of the Strawberry ; The Quince 

in Western New York; The Recent Apple Failures of Western 

New York; Cherries; Blackberries; Evaporated [Raspberries in 
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Western New York; General Observations Respecting the Care of 

Fruit Trees; Geological History of the Chautauqua Grape Belt. 

Various other investigations of this type have been completed, for 

the time, and the reports may be expected soon. Some of these are 

currant growing, gooseberries, the Japanese pears, and dwarf 

apples. Other inquiries which have been under way for the past 

two seasons still need one or two more years’ work before they are 

ready for publication. Some of the most promising of these are the 

bean industry, dwarf pears, standard pears, plums, strawberries, 

raspberries. Many other horticultural industries, some of which 

are sadly in need of investigation, we have not yet been able to 

touch. Some of the most pressing of these untouched problems are 

connected with the growing of various vegetable crops for the can- 

ning trade, some of the forcing-house industries, and the nursery 

business. 

The experiments which are now in progress in western New 

York are chiefly concerned with the fertilizing of fruit lands. 

There are, for example, experiments under way in fertilizing peach 

lands at Youngstown, Niagara county, and near Morton, Monroe 

county ; in fertilizing apple orchards near Lockport, and in Wayne 

county; in fertilizing and managing nursery lands at Dansville; 

and several tests upon grape lands in Chautauqua county. Aside 

from these definite experiments, we are keeping close run of the 

experiments which are making by various farmers in our territory. 

At the present time every intelligent farmer is an experimenter. 

We are in a transition period as respects the methods and objects 

of farming. But the greater part of all this experiment is lost 

unless it is carefully studied and collated by a specialist, and the 

summary results of it given to the world. Much of this cumulative 

body of experience of the best farmers is capable of yielding better 

_ results than similar work which might be undertaken at an experi- 

ment station. In fact, there are many lines of investigation touch- 

ing rural economy, or farm management, which can be undertaken 

in no other way than by a study of actual farm conditions. An 

experiment station, which is necessarily constituted for scientific 

research, cannot touch many of the most vital problems of farming. 

The only ideal station is that which adds the farm of every one of 

its constituents to its own resources. 
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2.. TEacuHINa. 

One of the distinctive marks of the last decade, in educational 

lines, is the extension of university teaching to the people. Prob- 

ably no movement of the latter part of the century is destined to 

exert a greater influence upon the form of our institutions and 

eivilization than this attempt to leaven the entire lump of citizen- 

ship with the inspiration of higher motives. The agricultural ex- 

periment station movement is itself a part of this general desire to 

carry the new life to every person, whether college-bred or not. 

But this movement, beneficent as it is, still lacks some of the means 

of making itself felt. It must have a closer vital connection with 

the people. The people must be made to hear, even though they 

desire to be deaf. Good citizenship has a right to demand that 

every person live up to the full stature of his opportunities. The 

establishment of the experiment stations upon a federal grant 

ensures stability and removes them beyond the reach of petty and 

local jealousies and criticisms; but the addition of a state grant to 

the federal grant brings them home to the people and awakens a 

personal interest in them in the rural communities which can be 

obtained in no other way. If this state aid asks for extension teach- 

ing, still more will be gained towards spreading the influence of the 

stations. The results of the experiment station work must be car- 

ried to every farmer’s door ; and if he shuts the door, they must be 

thrown in at the window. 

The greatest good to be derived from this experiment station 

extension bill was conceived, therefore, to be teaching. So meet- 

ings have been held and attended — nearly fifty of them in the last 

two years —in which something has been said of the new teaching 

of science and the new demands of the times. This teaching has 

not only been cordially met by the rural communities, but it has 

been eagerly sought by them. The rural population is ready for 

instruction, and by far the greater part of those who receive it en- 

deavor to profit by it. The derision of “ book-farming,” of which 

we have heard so much, has all gone, because the teaching is now 

worth being received. In the light of our present knowledge it is 

easy to see that most of the agricultural teaching of a generation 

ago was wholly unsuited to the conditions which it desired to reach, 

and it had, for the most part,a most meager foundation both of 
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fact and of inspiration. If ‘ book-farming” came to be a by-word, 

it was because the epithet was deserved. It is true that the agri- 

cultural industries are the most difficult to all industries to reach 

with the educational motive, but this is because of the inherent 

difficulties of the subjects and not because farmers are unwilling to 

learn. 7 

The truth of these remarks is attested by the large attendance at 

many of the meetings which have been held under the auspices of 

the bill, by the eager questioning of the attendants, and by the 

enormous correspondence which pours into the Experiment Station 

offices. An instance of the awakening interest may be cited. The 

writer met about twenty fruit growers at Hotel Richmond, Batavia, . 

in early spring. The work of the year in Genesee county was 

talked over. On the 14th day of May an orchard meeting was held 

at South Bethany at which 300 to 400 people were present; on the 

18th of July, at a potato-spraying contest at Stafford, 500 or 600 

people were in attendance; on the 22d of August, at Nelson Bogue’s, 

near Batavia, the turnout was estimated at 1,500 to 2,000. Yet, 

large as this number is, the writer has addressed a western 

New York farmers’ audience of twice this size during the past 

season! Surely the time is ripe for sowing the seed of the new 

agriculture ! 

Some of the teaching under the auspices of this bill has been 

done by sending a man to attend horticultural and grange meetings, 

when such a favor was requested. Last spring we inaugurated 

a series of “spring rallies,’ which were brisk, active meetings 

of one or two days’ duration. For the most part, two or three 

persons took part in these meetings —the officer in charge of the 

work, Mr. Lodeman and Mr. Slingerland. It was the purpose 

of these meetings to send the farmer into the season’s work with 

such an initial velocity that be could not stop himself before the 

harvest time. There were plain direct talks about the philosophy 

of tillage, fertilizing the land, conservation of moisture, and the 

like, instructions about spraying, and sometimes talks about insects. 

An orchard was generally sprayed for the purpose of explaining 

the operation. These meetings were uniformly well attended. 

Some of the best of them were held at Morton, Clyde, Dundee and 

Y oungstown. 
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The most exact work which has been done in extension teaching, 

however, is in the holding of certain meetings which we have called 

“horticultural schools.” These are designed to carry the most 

useful features of university extension methods to the aid of the 

rural communities. The instruction is designed to be somewhat 

fundamental in character, of such a nature that it interests the 

listener in the subject because of its intellectual relish, and thereby 

sets him to thinking. If the farmer thinks correctly, he then does 

correctly. In the treatment of insects, for example, the listener is 

asked to consider the anatomy, physiology, natural history, and 

habits of insects, and little is said about the means of destroying 

noxious kinds. Hecan read current literature the more intelligently 

and with keener interest, for having even a little of the fundamental 

knowledge, and he is very likely to carry the new habit of thought 

directly into the field with him. Another feature of these schools 

which has met with much favor is the training of the powers of 

observation by placing specimens of twigs, fruits, flowers, or other 

objects, in the hands of the participants, asking that they explain 

what they see. It is true that most persons do not see what they 

look at, and still fewer persons draw correct conclusions from what 

they see. It has been our habit to enroll those persons who signify 

a desire to attend all the sessions of a school, in order that they may 

feel themselves to be intimately identified with the movement; and 

the roll is generally called at the opening of each session. An aver- 

age attendance of forty or fifty persons is sufficient for a successful 

school. The first school was held at Fredonia in the holidays of 

1894. The enrollment was about 60; but the effect of the teaching 

was felt throughout a wide constituency. It is generally only the 

most influential persons who attend such schools, and they spread 

the instruction far and wide; and the teaching is perhaps all the 

better for being second-hand and for being worked over into more 

assimilable shape. The high-water mark in these schocls was 

reached at Jamestown, where over 100 persons were enrolled, and 

where the interest was at high tension from start till finish. Other 

persons than those enrolled attend the exercises, and the evening 

lectures draw a larger audience. 

The instructors in these schools were mostly teachers in Cornell 

University, and each one provided printed synopses of his lectures 



170 AGRICULTURAL EXPERIMENT STATION, ITHACA, N. Y. 

for the use of his hearers. At the first Fredonia school, the last 

day, by request of the promoters in that vicinity, was given over 

to local speakers upon “ practical” questions; but we were re- 

quested, in arranging the program for the second school, to omit 

all local talent in order that the exercises might “not fall below 

the university standard.” Five of these schools have been held. 

The character of them can best be understood by a display of the 

announcements and the synopses: 

CONSPECTUS 

OF A 

SCHOOL OF HORTICULTURE 

TO BE HELD AT 

FREDONIA, CHAUTAUQUA iCO..UN- YY. 

Dec. 26-29, 1894, 

Under the auspices of 

Tue Experiment Station Extension, or Nixon, BI. 

Conducted by L. H. Bailey, and a committee of Chautauqua 

Horticulturists, consisting of John W. Spencer, S. 8S. Crissey, I. A. 

Wilcox, G. Shoenfeld, U. E. Dodge, E. K. Hough, F. W. Howard, 

L. Roesch, F. M. Southwick, G. Jaarda, J. C. Thies, S. G. Bartlett. 

Day sessions will be held in Temple of Honor Hall and evening 

sessions in the large Normal Hall. 

Wepnespay, DreceMBeEr 26. 

2.00 Pp. M. 

1. Announcements. 

Observation upon 7 wigs. 

3. How Plants Live and Grow. With demonstrations 

with the microscope. W. W. Row rer, Assistant 

Professor of Botany in Cornell University. 

te 

7.00 P. M. 
4, An Analysis of Landscapes, withstereopticon views. 

L. H. Bairey. 



9.30 a. M. 

2.00 P. M. 

7.00 P. M. 

9.30 A. M. 

10. 

hill, 

9.00 P. M. 

12, 

13. 

4.00 P. M. 

14. 

9.30 A. M. 

15. 

16. 
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THurspAy, DECEMBER 27. 

Observations upon Lruit Buds. 

The Nursery. Discussion upon the propagation of 

plants, illustrated with the operations and nursery- 

grown specimens. Nertson OC. Surru, Geneva. 

Observation upon Seeds. 

A Brief of the Hvolution of Plants. Origination 

of varieties. Philosophy of domestication and 

pruning. L. Be Bairey: 

The Geological History of Soils. With stereopticon 
views. RK. 8. Tarr, Assistant Professor of Dy- 

namic Geology and Physical Geography in Cornell 

University. ; 

Fripay, DecemBer 28. 

Observation upon Leaves. 

Chemistry of the Grape and of Soil. G. C. Carp- 

WELL, Professor of Chemistry in Cornell Univer- 

sity. 

Observation upon /’lowers. 

Theory of Tillage and Productivity of Land. I.P. 
Roserts, Director of the College of Agriculture, 

Cornell University. 

What are Fungi? Considered with special refer- 

ence to the grape, with stereopticon views. E. G. 

Lopeman, Instructor in Horticulture in Cornell 

University. 

SATURDAY, DrcEMBER 29. 

Observation upon Frwits. 

Commercial Grape Culture in Chautauqua County. 

Considered in various aspects, by S. S. OCrissry, 

Fredonia; G. Scoa@nretp, Westfield; J. A. TEn- 

NANT, Ripley. 
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2.00 P. M. 

17. Observation upon The Apple. 

18. Continuation of No. 16. 

19. General Question Box. 

20. Final exercises. 

This is probably the first school of its kind devoted to horticulture 

in this country. With no precedents to guide us, we shall probably 

make mistakes, but we shall all do our best. It will always be a 

pleasant memory that we have participated in a pioneer movement. 

The day exercises will aim at specific instruction in particular 

subjects. The evening exercises will be popular illustrated lectures. 

Everyone is invited to attend the various exercises. Persons have 

the privilege of enrolling themselves as students fur the purpose of 

receiving personal vid upon the points under discussion. At the 

close of each day’s exercise the students will be questioned upon the 

subject. This questioning is not pursued for the purpose of ascer- 

taining the studert’s knowledge of the exercise, but to elucidate the 

subject under discussion. During this exercise, also, the student 

has the privilege of freely asking questions upon the topic under 

consideration. It 1s expected that the instructors will not be inter- 

rupted with questions during the course of the exercise. 

Each day session will be opened with a lesson wpon observation. 

Students will be given specimens, as indicated in the program, and 

ten minutes will be allowed for examination of them. The students 

will then be questioned as to what they have seen. 

Students should provide themselves with note-book and pencil. 

Roll will be called immediately upon the hour set for meeting. 

Printed synopses of all the day lectures will be distributed to 

students. 

While most of the instruction deals with fundamental principles, 

special applications will be made to the grape whenever possible. 

Roster of the first Fredonia School: 

J. R. Adams, Fredonia. Newell Cheney, Poland Center. 
L. S. Allnott, Fredonia. Mrs. Newel Cheney, Poland 

S. G. Bartlett, Fredonia. — Center. 

F. A. Beckwith, Fredonia. H. B. Clothier, Forestville. 

A. J. Blodgett, Fredonia. T. W. Clute, Fredonia. 
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E. L. Colvin, Fredonia. 

I.. E. Cowden, Fredonia. 

S. 8S. Crissey, Fredonia. 

U. E. Dodge, Fredonia. 

M. M. Fenner, Fredonia. 

G. H. Green, Fredonia. 

E. A. Guest, Fredonia. 

G. O. Guthrie, Fredonia. 

Sam’! Hall, Fredonia. 

Geo. T. Hammond, Fredonia. 

F. D. Hardenburg, Brocton. 

W. W. Harris, Brocton, 

Mrs. W. W. Harris, Brocton. 

E. K. Hough, Fredonia. 

F. W. Howard, Fredonia. 

G. Jaarda, Fredonia. 

F. M. Kidder, Fredonia. 

C. I. Mason, Fredonia. 

A. Matthews, Portland. 

J. A. Miller, Fredonia. 

R. E. Morris, Brocton. 

A. F. Newton, Fredonia. 

O. Ostrander, Fredonia. 

J. N. Palmer, Fredonia. 

Dr. William Parks, Fredonia. 

J.J. Parker Fredonia. 

J. M. Pettit, Fredonia. 

Dr. A. P. Phillips, Fredonia. 

J. A. Powers, Portland. 

Dr. N. Y. Richmond, Fredonia. 

L. Roesch, Fredonia. 

P. L. Saxon, Fredonia. 

G. Schcenfeld, Westfield. 

J. W. Skinner, Laona. 

C. L. Snow, Forestville. 

F; M. Southwick, Dunkirk. 

J. W. Spencer, Westfield. 

A. M. Tennant, Westfield. 

J. A. Tennant, Ripley. 

Carl Thatcher, Fredonia. , 

D. M. Thayer, Fredonia. 

3 

Mrs. .D. M. Thayer, Fredonia. 

John C. Theis, Fredonia. 

M. J. Tooke, Sheridan. 

E. I. Wileox, Fredonia. 

I. A. Wilcox, Portland. 

C. W. Wilson, Fredonia. 

E. P. Wilson, Fredonia. 

H. M. Wolbur, Fredonia. 

——58 Students. 

CONSPECTUS 

SCHOOL OF HORTICULTURE 

TO BE HELD AT 

YOUNGSTOWN: NEAGARALOOs ON, a, 

Friday and Saturday, August 16 and 17, 1895, 

Under the auspices of the 

Experiment Station Extension, or Nixon, BILt. 
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= 

10. 

ie 

12. 

13. 

14, 

Fripay, Avcust 16. 

Morning Session—10 a. M. 
Music. 

Observations on Buds and Branches. 

The Soil—Its resources and management. 

IPP. Ropers, 

Professor of Agriculture, 

Cornell University. 

Afternoon Session—2 p. M. 
Musie. 

Observations on the Peach. 

The Orchard.—Management of land and trees. 

eis BatmEy, 

Professor of Horticulture, 
Cornell University. 

Evening Session—7.30. 
Musie. 

The Science of the Weather.—lIllustrated by charts and 

diagrams. 

is. Tare 

Professor of Geology and Physiography, 

Cornell University. 

Saturpay, Aveust 17. 

Morning Session—10 A. m. 
Musie. 

Observations on the Apple. 

Insects Injurious to the Peach.—Illustrated by actual specimens. 

M. V. SiincERiann, 

Entomologist in the Experiment Station, 

Cornell Unwer sity. 

Afternoon Session—2 P. mM. 

Music. 

Observations on the Apple-seab. 

The Spraying of Orchards.—Lessons of the year. 

E. G. LoprMan, 

Assistant Horticulturist, 

Cornell University. 
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The meeting will be held in the Opera House. 

The school is free to everybody, and every one interested in 

horticulture is invited to attend. 

Come with note-book and pencil. 

Be on hand promptly at the opening hour. The observations 

will be the most interesting exercises. 

Bring in specimens of fruits, flowers, insects, and whatever else 

interests you. 
Come with the determination to learn all you can about the 

subjects under discussion. 

A SCHOOL, OF HORTICULTURE 

WILL BE HELD IN 

UNION GRANGE HALL, JAMESTOWN, N. Y.,, 

October 31, November 1 and 2, 1895, 

Under the auspices of 

Tue Nixon, or Expermment Srarion Extenston, BI. 

Conducted by L. H. Bailey, Cornell University. 

FREE to ALL. 

TuurspaAy, Octosrr 31. 

2,00 p. mM. Lesson in observation upon Bark. 

Outline of the Nutrition of Plants. With Examples. 

EK. J. Durand, Instructor in Botany, Cornell 

University. 

7.30 p.m. Address on Evolution in the Vegetable Kingdom. 

L. H. Bailey, Professor of Horticulture, Cornell 

University. 

Fripay, NoveMBER 1. 

10.00 a.m. Observation on /nsects. 

Insects and Insect Enemies. M. V. Slingerland, 

Entomologist in the Experiment Station, Cornell 

University. 
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2.00 p.m. Observation on /lowers. 

Plows and Plowing. I. P. Roberts, Director of the 

College of Agriculture, Cornell University. 

7.30 p.m. The Geological History of Jamestown Region. With 

lantern slides. KR. S. Tarr, Professor of Geology, 

Cornell University. 

SaturpAy, NovEMBER 2. 

10.00 a.m. Observation on the Apple. 

How can the Farmer tell what Fertilizer his Soil 

Needs? G. C. Caldwell, Professor of Chemistry, 

Cornell University. 

2.00 p.m. Observation on Yungz. 

Fungi and Fungous Enemies. E. G. Lodeman, 

Instructor in Horticulture, Cornell University. 

Let every one who is interested in agriculture and horticulture 

come and take part in the sessions. 

Bring in all specimens of plants, insects, fruit, and the like, con- 

cerning which you wish to ask questions. 

Come with note-book and pencil. 

Read up on the subject under discussion before you come. You 

will then get more out of the instruction. 

Be on hand promptly at the opening hour. 

This is an opportunity for every one to renew his school days. 

Roster of the Jamestown school: 

R. Adams, Jamestown. 

James S. Aiken, Fluvanna. 

Mrs. Geo. L. Ames, Gerry. 

Miss NettieJ.Armstrong,James- 

town. 

B. B. Bissell, Gerry. 

Mrs. R. M. Bissell, Gerry. 

Flint Blanchard, Jamestown. 

Mrs. Flint Blanchard, James- 

town, 

L. G. Brainard, Ellington. 

Mrs. Mary Brainard, Ellington. 

Miss Ellen A. Breed, Jamestown. 

Simeon Brownell, Dewittville. 

Mrs. Simeon Brownell, Dewitt- 

ville. 

W. O. Brownell, Bemus Point. 

Miss Callahane, Jamestown. 

A. M. Cheney, Jamestown. 

Mrs. A. M. Cheney, Jamestown. 

Asa Cheney, Bemus Point. 

J. Cheney, Jamestown. 

Mrs. J. Cheney, Jamestown. 

Mrs. Kate Cheney, Bemus Point. 

Lewis Cheney, Kaintone. 

Miss Martha Cheney, Bemus Point. 
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Newel Cheney, Poland Center. 

Mrs. Newel Cheney, Poland 

Center. 

Amos Colburn, Ellington. 

Miss Minnie Comstock, James- 

town. 

F. A. Crandall, Falconer. 

J. W. Creal, Kaintone. 

Thos. W. Crouch, Jamestown. 

Chas. M. Dow, Jamestown. 

Edwin Durand, Frewsburg. 

F. E. Durand, Frewsburg. 

Mrs, F. E. Durand, Frewsburg. 

Mrs. O. J. Felton, Falconer. 

C. C. Fisher, Stow. 

F. A. Fitch, Randolph. 

L. D. Gale, Steadman. 

Miss Louise E. Geer, James- 

town. 

C. D. Gifford, Jamestown. 

Mrs. C. D. Gifford, Jamestown. 

T. H. Gifford, Jamestown. 

W. C. Gifford, Jamestown. 

Mrs. W. C. Gifford, Jamestown. 

G. A. Gladden, Napoli. 

Mrs. G. A. Gladden, Napoli. 

A. L. Gleason, Open Meadow. 

Miss Gertrude Green, Ashville. 

Miss Ophelia Griffith, James- 

town. 

Mrs. Daniel Griswold, James- 

town. 

Miss Bertha Gron, Jamestown. 

E. A. Harvey, Fluvanna. 

Mrs. E. A. Harvey, Fluvanna. 

W. Haskin, Ellery. 

A. Hazeltine, Jamestown. 
12 
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kh. T. Hazelton, Frewsburg. 

Jared Hewes, Stedman. 

W. L. Hyde, Jamestown. 

Miss Lottie C. Landon,Jamestown. 

Miss E. E. Leet, Jamestown. 

G. F. Leet, Point Chautauqua. 

C. H. Love, Frewsburg. 

N. D. Lewis, Jamestown. 

Kk. R. Lord; St. Clairville. 

S. A. Markham, Ellington. 

Mrs. 8. A. Markham, Ellington. 

O. D. Mitchell, Busti. 

Mrs. Anna A. Mills, Jamestown. 

S. M. Morley, Stow. 

Mrs. L. Morgan, Jamestown. 

Mrs. Florence Morton, Stow. 

W. Palmeter, Jamestown. 

V. E. Peckham, Jamestown. 

Mrs. V.E. Peckham, Jamestown. 

Miss Clara Phillips, Bemus Pt. 

George A. Phillips, Bemus Pt. 

Mrs. J. Phillips, Bemus Point. 

Mrs. Mary Phillips, Jamestown. 

Mrs. L. J. Pierce, Jamestown. 

H. Pike, Jamestown. 

Mrs. Josephine Price, Jamestown. 

David Rider, Levant. 

Mrs. David Rider, Levant. 

Mrs. L. 8. Robertson, Ashville. 

D. F. Rose, Jamestown. 

Mrs. D. F. Rose, Jamestown. 

E. H. Sample, Kennedy. 

S. J. Sample, Jamestown. 

Mrs. 8. J. Sample, Jamestown. 

W. H. Seymour, Kennedy. 

Miss Laura F. Sheldon, Jamestown. 

D. Sherman, Jamestown. 
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Mrs. D. Sherman, Jamestown. S. W. Thompson, Jamestown. 

S. O. Smith, Busti. Samuel Townsend, Frewsburg. 

Mrs. L. T. Stafford, Kennedy. A. A. VanVleck, Jamestown. 

W. J. Staples, Frewsburg. Mrs. A. A. Van Vleck, James- 

Mrs. 8S. M. Stewart, Ashville. town. 

EK. A. Stone, Poland. M. B. Wample, Jamestown. 

Mrs. E. A. Stone, Poland. Mrs. M. B. Wample, Jamestown. 

C. N. Taylor, Frewsburg. T. H. Welch, Stow. 

Lawrence Taylor, Frewsburg. R. I. Weld, Sugar Grove, Pa. 

F. D. Thompson, Boomertown. Mrs. Mary Wheeler, Ellington. 

Mrs. N. R. Thompson, James- J. W. Whitford, Stow. 

1138 students. town. 

A SCHOOL OF HORTICULTURE 

WILL BE HELD IN 

THE, COURT LOUSE,; LOCKPORT, N. ¥:, 

November 29 and 30, 1895, 

Under the auspices of 

Tue Nixon, or Expertmment Station Extension, Bit. 

Conducted by L. H. Bailey, Cornell University. 

FREE To ALL. 

Fripay, NoveMBer 29. 

2.00 p. mM. Lesson in observation upon Seeds. 

The Soil. What there is in it and how to get it out. 

I. P. Roberts, Director of the College of Agricul- 

ture, Cornell University. 

7.80 p.m. Address, Landscape Art. With lantern views. L. H. 

Bailey, Professor of Horticulture, Cornell Uni- 

versity. 
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SaturDAy, NovEMBER 30. 

Insects and Insect Enemies, with specimens and 

M. V. Slingerland, Entomologist in the 

Black-Knot and Potato Blight, with drawings and 

E. G. Lodeman, Instructor in Horti- 

9.30 a.m. Observation on /nsects. 

models. 

Experiment Station, Cornell University. 

11.00 a.m. 

specimens. 

culture, Cornell University. 

2.00 p.m. <A session with the growers. 

Looks to a Farmer.” 

Chautauqua Co. 

‘““How Science-teaching 

John W. Spencer, Westfield, 

“Ts Orchard Culture Going to Supplant Mixed Hus- 

bandry?” 

Roster of the Lockport school: 

Asa Baldwin, Lockport. 

E. M. Baldwin, Lockport. 

R. A. Barnes, Lockport. 

George Bebe, Lockport. 

Lewis T. Bell, Lockport. 

F. M. Bradley, Lake Road. 

Jones W. Brown, Lockport. 

H. H. Bugbee, Gasport. 

Wm. Bugbee, Gasport. 

Ellis S. Button, Gasport. 

Fernando Capen, Warren’s Cor’s. 

Merritt H. Carl, Lockport. 

W. B. Cook, Lockport. 

E. E. Crosby, Lockport. 

I. N. Crosby, Pekin. 

J. R. Crosby, Lockport. 

F. Day, Hartland. 

L. 8. De Wolf, Gasport. 

Ralph G. De Wolf, Gasport. 

Ww. L. Dysinger, Lockport. 

Chas. Oedes, Lockport. 

Wm. H. Outwater, Oleott. 

M. B. Reed, Medina. 

Albert Wood, Carlton, Orleans Co. 

Wn. Scisin, Lockport. 

W. E. Shafer, Lockport. 

EK. Ashley Smith, Lockport. 

John W. Spencer, Westfield. 

H. L. Taylor, Cambria. 

E. Terry, Ridge Road. 

Geo. P. Tower, Youngstown. 

H. B. Tower, Ransomville. 

Mrs. H. B. Tower, Ransomvyille. 

A. G. Eighme, Lockport. 

A. Flanders, Lockport. 

E. G. Gafla, North Ridge. 

Almon Gallup, Lockport. 

C. Gaylord, Lockport. 

T. Greiner, La Salle. 

W. T. Hall, Lockport. 

T. J. Hastings, Ridge Road. 

Geo. W. Haynes, Lockport. 

Geo. W. Hildreth, Lockport. 

T. Hough, Lockport. 

Orman 8S. Jaques, Wright’s Cor’s. 

W. T. Mann, Barker. 

G. E. Manning, Ransomville. 
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Daniel McCarthy, Lockport. A. E. Van Dusen, Hickory Cor’s. 

Chas. H. McClem, Newfane. John Walker, Ridge Road. 

A. Merlen, Gasport. A. J. Wheeler, Cheboygan, Mich. 

F. R. Montgomery, Johnson’s E. V. Wheeler, Lockport. 

Creek. P. B. Wilson, Kuckville. 

Franklin Moore, Ransomville. Albert Wood, Carlton. 

Luke Tower, Youngstown. Miss E. A. Wood, Pekin. 

B. Treadwell, Lockport. J. S. Woodward, Lockport. 

A. D. Tripp, North Ridgeway. ——-— 62 students. 

PROGRAM 

OF A 

SCHOOL OF HORTICULTURE, 

TO BE HELD AT 

FREDONIA, CHAUTAUQUA: COS N. ¥; 

December 30 and 31, 1895, and January 1 and 2, 1896. 

Under the auspices of 

Tue Exprriment Station Extension, or Nixon, BI. 

Conducted by L. H. Bailey. 

Day Sessions will be held in Temple of Honor Hall and 

Evening Sessions in the Large Normal Hall. 

Monpay, DrEcremMBER 30. 

2.00 P. M. 

1. Observation upon Pollen. 

9. Pollen: What it is and what it does. By E. J. 
Durand, Instructor of Botany in Cornell Univer- 

sity. Illustrated by charts, and pollen under the 

microscope. 

7.30 P. M. 
3. Address: How Plants Obtain their Nitrogen. By — 

' George F. Atkinson, Professor of Cryptogamic 

Botany, Cornell University. With lantern views. 



10.00 a. M. 

2.00 P. M. 

7.30 P. M. 

10.00 A. mM. 

2.00 P. M. 

7.30 P. M. 

10.00 a. mM. 

2.00 P. M. 

16. 

ive 
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Turspay, DrecreMBER 381. 

Observation of Insects. 

Insects: How they live, grow and multiply. By 

M. V. Slingerland, Assistant Entomologist to the 

Experiment Station, Cornell University. Illus- 

trated by specimens, charts and papier maché 

models. 

Observation upon Soils. 

Stock, Silos and Soiling for Fruit Growers. By L. 

P. Roberts, Director of the College of Agriculture, 

Cornell University. 

Address: The American Boy. By Professor Roberts. 

New YeEAr’s Day. 

Observation upon Knot-holes. 

The Philosophy and Practice of Pruning. By L. 

is Bailey: 

Observation upon Black Currants of the Shops. 

Flower-Growing for Amateurs. By Ernest Walker, 

Florist, New Albany, Indiana. 

Address: History of Grape-Growing in America. 

By L. H. Bailey. With lantern views. 

THuRSDAY, JANUARY 2. 

Observation upon Figs. 

Vegetable Gardens under Glass. By W. M. Mun- 

son, Professor of Horticulture, Agricultural Col- 

lege of Maine. With photographs and samples of 

the vegetables. 

Observation upon Potatoes. 

Potato Blight and Potato Rot. By E. G. Lodeman, 

Instructor in Horticulture, Cornell University. 

With specimens. 



182 AGRICULTURAL EXPERIMENT SraTIoN, ITHaca, N. Y. 

Everyone is invited to attend the various exercises. Persons 

have the privilege of enrolling themselves as students for the pur- 

pose of identifying themselves intimately with the extension move- 

ment. At the close of each day’s exercise the students will be 

questioned upon the subject. ‘This questioning is not pursued for 

the purpose of ascertaining the student’s knowledge of the exercise, 

but to elucidate the subject under discussion. During the exercise, 

also, the student has the privilege of freely asking questions upon 

the topic under consideration. It is expected that the instructors 

will not be interrupted with questions during the course of the 

exercise. Discussion and questions asked for the purpose of 

eliciting information are always welcome; but there is no time for 

mere argument and contention. 

The day exercises will aim at specific instruction in particular 

subjects. The evening exercises will be popular illustrated lectures. 

Each day session will be opened with a lesson upon observation. 

Students will be given specimens, as indicated in the program, and 

ten minutes will be allowed for the examination of them. The 

students will then be questioned as to what they have seen. 

Students should provide themselves with note-book and pencil. 

Roll will be called immediately upon the hour set for meeting. 

Printed synopses of all the day lectures will be distributed to 

students. 

Read up on the subject under discussion before you come to the 

meeting. You will then get more out of the instruction. 

Roster of the second Fredonia School : 

(On account of the bad weather and the interruption of New 

Year’s Day, the attendance was smaller than it otherwise would 
have been.) 

S. M. Aldrich, Fredonia. 

F. Baldwin, Fredonia. 

W. T. Benjamin, Fredonia. 

Cate, Fredonia. 

Clothier, Forestville. 

Colvin, Fredonia. 

Cowden, Iredonia. 

EG: 

is Oe oF 

R. C. 

T. W. Clute, Fredonia. 

E. L. 

L. E. 

Clothier, Silver Creek. 

S. S. Crissey, Fredonia. 

Eliza Denton, Fredonia. 

U. E. Dodge, Fredonia. 

Elbert A. Guest, Fredonia. 

George Hammond, Fredonia. 

F. W. Howard, Fredonia. 

G. Jaarda, Fredonia. 

F. M. Kidder, Fredonia. 

J. N. Larder, Fredonia. 
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John C. Theis, Fredonia. 

A. W. Tuttle, Fredonia. 

W. H. Van Scoter, Fredonia. 

H. F. Weaver, Fredonia, 

E. I. Wilcox, Fredonia. 

R. D. Luther, Fredonia. 

S. T. Lyne, Fredonia. 

C. J. Mason, Fredonia. 

Thos. Moran, Fredonia. 

E. J. Oakes, Fredonia. 

Dr. Wm. Parks, Fredonia. 

Dr. A. P. Phillips, Fredonia. 

Mrs. M. H. Sackett, Fredonia. 

David Seott, Fredonia. 

Henry Smith, Fredonia. 

Miss L. Smith, Fredonia. 

Mrs. L. E. Southwick, Fredonia. 

John W. Spencer, Westfield. 

J. Spink, Fredonia. 

N. A. Tambling, Fredonia. 

Karl A. Thatcher, Fredonia. 

I. A. Wilcox, Portland. 

Mrs. I. A. Wilcox, Portland. 

E. P. Wilson, Fredonia. 

Dr. N. Y. Richmond, Fredonia. L. I. Young, Fredonia. 

Lewis Roesch, Fredonia. 45 students. 

- The synopses which have been used in the various meetings are 

as follows: 

Theory of Tillage and Productiwity of Land. 

- (Given at first Fredonia School.) 

(By Prorrssor Roserts.) 

J. Plant food in the soil. 

II. Its availibility. Objects of cultivation : 

1. To promote capillarity. 

Co 1H TS Or HP OO dO 

10. To form a mulch. 

III. Treatment of the land. 

How to cultivate. 

When to cultivate. 

Crimson clover. 

Phosphoric acid. 

Potash. 

. To conserve moisture. 

. To bring fertility to the plant. 

. To set free the mineral plant food. 

To hasten nitrification. 

. To aerate the soil, or to prevent too free aeration. 

To present new surfaces to the rootlets. 

To induce new root growth. 

. To facilitate the drying of the land. 
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(Students should consult Bulletin 72, Cornell Experiment Station.) 

Plows and Plowing. 

(Given at Jamestown School.) 

(By ob ROBERTS.) 
I. Why we plow. 

Effects of plowing on moisture. 

Drying and warming the land. 

Conservation of moisture. 

Preventing hard-pan. 

Increased storage capacity. 

Aeration of soil. 

To promote nitrification. 

To bury trash. 

To prepare a home for plants. 

II. When to Plow. 

III. How to Plow. 

IV. When and How not to Plow. 

Stock, Silos and Soiling for Fruit-Growers. 

(Given at the Second Fredonia School.) 

(By I. P. Roserts.) 

1. Importance of the animal in the rotation. Manure. The ani- 

mal enforces a change of cropping. The ideal farm is self- 

sustaining, making its own fertility. Gives continuous em- 

ployment. Value of the stock itself. 

2. How stock may be kept without permament pastures or 

meadows. 

a. Silage. The value of silage, and how to use it. Crops 

which may be made into silage. Silage rations for vari- 

ous animals,—horses, milch cows, steers, sheep, hogs, 

poultry. 

How to make the silo. 

How to fill it. 

b. Sotling. What it is, and what are its uses. Crops which 

may be grown for sviling purposes. Yield of soilage 

crops. Soiling in catch crops. Soiling in the rotation. 

Can soiling be substituted for pasturage / 
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3. What stock, and how many, can the fruit-grower with 80 acres 

of land keep with profit? How to procure good stock. 

Chemistry of the Soil and of the Grape. 

(Given at first Fredonia School.) 

(By Proressor CaLpwWELL.) 

I. Lhe Chemistry of the Soil. 

(a) An arable soil in its best condition for producing crops contains 

seven essential parts: 

(1) Clay; (2) sand; (3) assimilable plant food; (4) moisture ; 

(5) humus; (6) air; (7) micro-organisms. 

(b) Clay furnishes the substantial medium required by the plant 

as a root-hold, and is also a storehouse for preserving some of 

its food from waste. 

(c) Sand is required to make more friable and porous the too stiff 

and compact soil that clay alone would yield. 

(d) The most important part of the food of the plant that is in the 

soil consists of nitrogen, lime, potash and phosphorie acid 

forming a very small part of the soil, and mostly insoluble, 

or unassimilable. 

(e) Plant growth involves unceasing chemical change in the soil as 

well as in the plant itself, and this cannot go on without 

water, nor can plant food be taken up without it. 

({) Humus or decaying vegetable and animal matter is, as it 

decays, a source of carbonic acid, which is an important sol- 

vent of plant food; humus also itself contains plant food, 

and it is a loosener of the soil. 

(g) Air is necessary in the soil for its oxygen, without which the 

humus is not formed, and cannot decay. 

(h) An important feature of this decay is the progress of nitrifica- 

tion; this does not go on without the assistance of micro- 

organisms. 

Il. The Chemistry of the grape. 

(a) The vine as a whole is composed of three parts: Water, com- 

bustible matter, and incombustible matter. 

(b) The largest part of the dry plant is combustible, consists of 

what is called carbonaceous matter, and is derived from the 

air. 



186 AGRICULTURAL EXPERIMENT STATION, ITHAGA, N. Y. 

(c) The rest of the combustible matter, forming but a small por- 

tion of it, contains nitrogen, and is called nitrogenous matter 

or proteids. Though small in proportion it is very important. 

The nitrogen for it must come from the soil. 

(d) The production of starch, sugar, cell-walls and acids is the 

chief work accomplished in the growth of the vine and its 

fruit. 

(e) The quality of the grape for eating depends largely on the 

relative proportions of sugar and acid. The ripening of the 

grape consists largely in changes in these proportions. 

(f) Can the grape grower modify these proportions by fertilizing 

or other treatment of the plant ? 

(g) The fermenting of the grape juice depends on its sugar, the 

access of air and the assistance of micro-organisms. 

flow can the Farmer tell what Fertilizer his Soul Needs ? 

(Given at the Jamestown School.) 

(By G. C. CALDWELL.) 

Nitrogen, phosphoric acid and potash, are the only plant foods 

that need any special looking after in the management of manuring 

the soil. 

The old-time management compared with more modern methods. 

In some respects the modern method better, in others not. Neither 

method is based on any real knowledge of what any particular crop 

growing on any particular soil requires. No royal road to this 

knowledge. The chemical analysis of the soil will not give a reliable 

answer to the question in hand, because the soil of a field cannot be 

fairly sampled. A recent striking illustration of the difficulty. 

The question must be put to the soil and crops together in each 

case, by plot experiment. The difficulties of thismethod discussed. 

How the experiment should be condueted,— 

: Selection and preparation of the field. 

: Size, shape and arrangement of the plots. 

: Fertilizers to be used, and when and how to be applied. 

: Cultivation of the crop. 
: Harvesting and measurement of the crop. 

: Corrections that may be made to even up the results. 

The use of the results as an answer to the question put. Con- 

cerning the repetition of the experiment. 

ae a ae of 
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The Nutrition of Plants. 

(Given at first Fredonia School.) 

(By Prorrssor Row er.) 

1. Nutrition is one of the two primary functions of all organ- 

isms. The other is reproduction. 

2. There are different methods of taking food. Amoeba absorbs 

its food through the walls of its body. In higher forms a body 

cavity is developed and food is absorbed only through its walls. 

The culmination of complexity of structure is reached in the highly 

complicated respiratory and digestive systems of the higher animals. 

3. To understand the relation of nutrition in plants to nutrition 

in animals, one mnst go back to primitive methods of taking food. 

4, There are two great operations going on in living beings, one 

a building up process (constructive), the other a tearing down pro- 

cess (destructive). 

5. These processes may be distinguished,—(a) by the materials 

used as food, (b) by the structure of the operating organs, (c) by the 

product of the operation. 

6. There is no hard and fast line separating animals from plants. 

The method of nutrition prevailing among plants is one of the most 

decisive characters. 

7. The chlorophyll function (photosynthesis). 

8. The content of the vegetable cell is primarily protoplasm. 

This in active cells is differentiated in two parts,—the nucleus, at. 

the center, and the ectoplasm, the lining membrane of the wall. 

The former displays greater activity in the process of reproduction, 

the latter, in those of nutrition. 

9. The green pigment, chlorophyll, which gives the green color 

to plants is fixed in minute differentiated masses of protoplasm, called 

chlorophyll bodies. 

10. Various forms of chlorophyll bodies, 

rogyra,—Chara,—Coleus. 

11. Movement of the chlorophyll bodies occurs in all plants so 

Oscillaria,—Spi- 

far as known. It is rapid in Elodea and Vallisneria. 

12. Conditions best suited to activity of these workers. IJmport- 

ance of sunlight. Pruning to avoid waste of energy. 

13. Plants without chlorophyll. 

14. General conclusions. 
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Outline of the Nutrition of Plants. 

(Given at the Jamestown School.) 

(By E. J. Duranp.) 

All plants built up of cells —Various forms of cells in different 

parts of the plant. 

The green coloring matter of plants (chlorophyll). 

The essential elements of plant food.—These are obtained (1) 

from the soil, (2) from the air. The food of the seedling; of the 
mature plant. 

What is sap ?—Water and certain soluble portions of plant food 

are absorbed from the soil by the root hairs. Forced up through 

the sap-wood or inner bark by root pressure. Most of the water is 

evaporated from the leaves through the stomates. The constant 

current of water from the roots to the leaves. Some of the water 

combined with the carbon dioxide of the air forms starch. 

Assimilation.—This process ean take place only in the presence 

of chlorophyll and light. Parasitic plants containing no chlorephyll 

cannot assimilate carbon dioxide. 

The diffusion of the assimilated food.—lt may be used at once ; 

or stored up, usually (1) roots, e. g., carrot, maple, or (2) underground 

stems, ¢. g. potato—This stored up material forms the food of many 

plants in spring before the leaves start. 

Respiration, the breaking down of tissue and its burning up with 

oxygen. 
Pollen: What it ts, and what tt does. 

(Given at the second Fredonia School.) 

(By E. J. Duranp.) 

1. Stamens and Pristils—The essential part of a flower; their 

sexual function. 

Pollen.—The floury mass of minute grains borne in the anther, 

the sack at the upper end of the stamen. 

2. The pollen-grain consists of a rounded bit of fluid, protoplasm, 

surrounded by two membranes. Some of the forms of pol- 

Jen. After being scattered by the anther, the pollen is 

carried by the wind or by insects, or other agencies, to the 

pistils of other plants of the same species. 
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3. Office of the pollen.—The pollen-grain germinates by sending 

out a minute tube, which grows down through the pistil, 

finally entering the ovary to fertilize the egg-cell. How 

fecundation takes place. 

4. Close-fertilization and cross-fertilization.—The most healthy 

and hardy seed is borne by the plant whose flowers have 

been fertilized by pollen from a different plant. 

5. Some devices of plants to wmsure cross-fertilization.—The 

stamens and pistils may be borne in different plants, e. g. 

Maples and Willows. The stamens may mature before the 

pistils on the same plant, e.g. Sunflower. Pollen may be 

impotent when applied to the pistil of the same plant, or of 

the same variety, as in some varieties of fruits. The case of 

Pears. Special devices to insure fertilization. 

6. The agency of insects in cross-fertilization.—W hy flowers are 

colored. The office of nectar (honey). Importance of bees 

in orchards. Some flowers fertilized by special insects, e. g. 

clover. Some adaptations of insects for carrying pollen. 

Fungi and Fungous Diseases. 

(Given at the Jamestown School.) 

(By E. G. LopEmay.) 
I. Bacteria. 

What are they / 

Some of their characters. 

Effects upon plants. Pear-blight. 

Methods of treatment. 

Methods of study in the Jaboratory. Llustrated by speci« 

mens and photographs. 

II. Fungi Proper. 

The principal groups, respecting their habit of life : 

1. Feeding upon living tissues (Parasites). 

2. Feeding upon injured or dying tissue. 

3. Feeding upon dead tissue (Saphrophytes). 

Consideration of the first group (Parasites). 

How they injure plants; 1, by growing on the surface of 

host plant; 2, by growing within the tissue of the host. 
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External indications of their presence. Illustrated by 

examples and photographs. 

How they pass the winter. 

Conditions favoring their development. 

Methods of dissemination. 

Methods of study in the laboratory. Llustrated by 

specimens. 

Methods of treatment. 

Potato Diseases. 

(Given at the second Fredonia School.) 

(By E. G. LopEeman.) 

A. Scab.— Due to a fungus (Oospora scabies). 

Nature of the fungus. It lives both in the tubers and in the 

soil. 

Treatment of the tubers; of the soil. 

Where it is worst; effects of much stable manure; often 

worse where lime or ashes have been used, probably because 

these materials modify the acidity of the soil. 

Clean seed, clean land, and rotation are the soverign remedies. 

There is a scab which is produced by insects. 

B. Early Blight.— Caused by a fungus (Macrosporium Solani). 

Features of the disease; appears early in the season, in small 

spots, and causes the leaf to shrivel as if suffering from 

drought ; spreads slowly; tubers do not rot. Itis the com- 

monest disease of potato tops. 

The flea-beetle and its relation to the disease. 

The remedy. Spraying with Bordeaux mixture. 

©. Late Blight, Rot.—Caused by a fungus (Phytophthora infestans). 

This is the potato disease of history, and it once caused a famine 

in Ireland. Known for a half century. 

Usually appears after the middle of July; attacks large areas 

of the leaf; spreads rapidly, causing vines to wilt down; 

tubers contract a dry rot. 

How it is treated. Bordeaux mixture is a specific. Treat- 

ment of tubers in the cellar; lime and plaster ; heating. 
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Insects and Insect Enemies. 

(Given at the Jamestown, Lockport and the second Fredonia 

Schools.) 

(By M. V. SirneERanp.) 

Illustrated by large models, diagrams and specimens. 

1. What is an insect? 

Its near relatives. 

How many insects are known 4 

2. How they are built. 

External features. Appendages of the body and their use. 

Internal structure; muscular system ; how they breathe; the 

blood and its circulation ; their nerves. 

3. How they feed. 

Striking differences in their mouth parts. 

4, Their sensations. 

The five senses, their form, location and range in insects. 

5. ‘The story of their hfe. 

How it begins. How they grow. Their wonderful trans- 

formations. 

6. Injurious insects. 

Questions answered, and discussion of any specimens which 

may be brought in. 

The Nursery; from the Seed to the Setting of the Plantation. 

(Given at the first Fredonia School.) 

(By Nutson C. Smita, Geneva.) 

I. Cuttings.— The kinds: hardwood, softwood, long, short, 

single eye, root cuttings. How and when they are taken. How 

stored and how planted. What plants are thus propagated. Com- 

mercial propagation of currants, gooseberries, grapes. 

Il. Layers.— How made and when. Tip layering. The rasp- 

berry. Mound or stool layering. The English gooseberry and 

quince. | 

III. Budding.— The method: the stock, cutting the cions, set- 

ting the buds, tying, subsequent treatment. What plants are 

budded, and when. 
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IV. Grafting.— The kinds: root, top, crown, cleft, whip. Uses 

of each. What plants are grafted in the nursery, how and when. 

Lands and fertilizers. Method 

of cultivating. Raising the stocks. Importing them. Transplant- 

ing. Trimming. Stripping. Double-working. 

VI. Advice to purchasers.—Age of trees and vines to plant. 

Points of first-class stock. Trimming the young trees at planting 

time. How to plant. When to buy and plant. 

The whole to be illustrated with operations and specimens. 

(Students are referred to Bulletins 69 and 77, Corneil Hxpervment 

Station.) 

Derinitions.— Cutting.— A severed portion of a plant which is 

inserted in soil or water with the intention that it shall grow. A 

softwood or herbaceous cutting is often called a slip, Layer.—A 

shoot or portion of a plant bent down and covered with earth with 

the intention that it shall take root at the covered part, when it can 

be severed from the parent plant. J/ownd layer (or stool layer) is 

an erect stool or sucker with earth heaped about its base. Stock.— 

A plant or part of a plant upon which a bud orcionisset. (Graft- 

ing.—The operation of inserting a cion in a stock. Cion.—A_ por- 

tion of a plant bearing one or more buds and a piece of stem, which 

is inserted into a plant (the stock) with the intention that it shall 

grow. Budding.—The operation of inserting a bud, with little or 

no wood attached, in a plant with the intention that it shall grow. 

V. General nursery practice. 

Vegetable Gardens Under Glass. 

(Given at the second Fredonia School.) 

(By W. M. Munson.) 

Illustrated with photographs and specimens of vegetables. 

1. Why vegetables are grown under glass. 

The nature and extent of the markets. 

Who may engage in the business. 

The profits. 

2. What vegetables are grown under glass. 

1. Lettuce. 2. Tomato. 38. Cucumbers (two types). 4. As- 

paragus. 5. Rhubarb. 6. Beans. 7. Radish. 8. Cauli- 

flower. 9. Melon. 10. Pepper. 11. Eggplant. 12. Mis- 

cellaneous, as cress, sweet herbs, ete. 
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3. The houses which are used for winter gardens. 

a. The lean-to house. 

b. The uneven span house. 

e. The even span house. 

d. How they are made:—foundations, sides, roof, ventila- 

tors, glass. 

e. How much they cost. 

f. How they are heated :—flues, steam, water. 

g. How hot they must be:—the eool house, for lettuce and 

the like; the warm house, for tomatoes and cucumbers. 

h. How the sunlight is managed :—clear roofs and shaded 

ones. 

4, Internal arrangement, and general management. 

a. The beds or benches. 

The soil. | 

The water. 

d. Insects and fungi. 

a 

@ It all depends upon the gardener. 

Flower-Growing for Amateurs; or Flowers in and Around 
the House. 

(Given at the second Fredonia School.) 

(By Ernest WALKER.) 

1. Propagation of plants. 

(a) By seeds. Seed pans or trays. Soil. The conditions 

of germination. Soaking seeds. Filing. Depth to 

sow. Watering. Temperature. Light. ‘ Drawing 

up.” “ Damping off.” 

(b) By buds, Tubers, Corms, Scales, Root-cuttings, Budding, 

Grafting, Layers, Leaf-cuttings, Head-wood cuttings, 

Soft-wood cuttings, Saucer-system, Close-system. 

2. Transplanting plants. 

Potting soil. 

Seedlings and cuttings, potting, boxing, larger plants 

shifting, ‘Setting out.” 

13 
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3. Window Gardening. 

Difficulties, selection of plants, unsuitable plants, prepa- 

ration for winter bloom. Bulbs, potting, rooting. 

Watering plants. How roots absorb. Loss of water. 

How roots behave in pots. How often to water. Leaf 

surface. Size of pots. Pots insaucers. Sickly plants. 

Dust. Insects. 

4. The Yard. 
Lawn. Concealing the unsightly objects. Foliage. 

Flowers. The location and planting of borders, and 

beds. Vases. Simplicity. Shrubs. Trees. ‘Come 

round and see my back yard.” 

Commercial Grape Culture in Chautauqua County. 

(Given at the first Fredonia School.) 

(By 8. S. Crissry and G. ScHorNreE Lp.) 

I. Moprern Meruops an Ovtcrowrn.—Examples ; pruning and 

training ; distances for planting ; varieties; culture ; extent of acreage. 

If. Mopiryine InrivuErnces.— Varieties modified by climate; 

cultivation modified by extent; the educational work of societies 

and institutes. 

Ill. Paystcat Torocrarpny.—Natural superiority for grapes due 

to climate; theory of thermal strata ;formation of northern Chanu- 

tauqua; land and lake air currents ; freedom from fungi ; exemption 

from frosts ; high summer temperature ; dryness of the atmosphere. 

IV. Prunryc.—Philosophy of ; physiological effects; grape vine 

periodically extends its structure ; evil effects of improper methods. 

Plant focd available by nitrification; 

green crops in fall and spring prevent loss of nitrogen; improve- 

V. Green Mancrine. 

ment of mechanical condition; comparative value of fertilizers. 

furnished by green manuring; effect on cultivation. 

Picking and Packing Grapes. 

(Given at the first Fredonia School.) 

(By J. A. Tennant.) 

I. Time to pick; what to pick in; how to pick; how to 

remove to packing house; how to store; when to pack; how to: 
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pack; what to pack in; how long to keep when packed, before 

marketing. 

Above applying to common methods of marketing. 

II. Suggestions as to shipping-crates. 

III. New scheme concerning handling and marketing grapes. 

A Brief of the Evolution of Plants. 

(Given at the first Fredonia School.) 

(By L. H. Batrey.) 

1. Conception of an organic evolution. Its relation to philoso- 

phy, history, sociology, theology. 

2. Reasons for the belief in evolution. Struggle for existence. 

Constant changes in the external world. 

8. Explanations of evolution. Lamarckism. Darwinism. Neo- 

Darwinism or Weismannism. Neo-Larmarckism. 

4, Divergence of the animaland plant. Individuality. ‘Theory 

of the phytomer. Bud variation. Philosophy of pruning. 

5. Variants of domestication. Climate. Food supply: (a) 

character of soil; (b) thin planting; (c) fertilizing; (d) tillage. 

Change of seed. Greenhouses. 

6. Philosophy of sex. It exists for the purpose of making vari- 

able off-spring. Crossing and hybridizing amongst plants. 

7. Selection as a means of contemporaneous evolution. 

Derinirions: — amily, Order in botany.— A group of genera 

and species; as Cupulifere, the oak family, Mosacew, the rose 

family. | 

Genus (plural, genera).— A group or kind comprising a greater 

or less number of closely related species; as Acer, the maples, 

Fragaria, the strawberries. 
Species (plural, spectes).— An indefinite term applied to all indi- 

viduals of a certain kind which come or are supposed to come from 

a common parentage. A perennial succession of normal or natural 

similar individuals perpetuated by means of seedage. “All the 

descendants from the same stoek.”— Gray. 

Variety.— A form or series of forms of a species marked by 

characters of less permanence or less importance than are the species 

themselves. 
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Sport.— A variety or variation which appears suddenly and 

unaccountably, either from seeds or buds. 

Cross.— The offspring of any two flowers which have been cross- 

fertilized. 

Hybrid.— A cross between two distinct species. 

Environment.— The conditions or circumstances in which an 

organism lives, comprising climate, soil, and all other external 

conditions. 

The Philosophy and Practice of Pruning. 

(Given at the second Fredonia School.) 

(By i) A Baauey,) 
A. WHy WE PRUNE. 

1. To produce larger and better fruit. 

. To keep the plant within manageable shape and limits. 

To change the habit of the plant from more or less wood- 

bearing or fruit-bearing. 

4, To remove superfluous or injured parts. 

5. To facilitate spraying. 

6. To facilitate tillage and to improve the convenience of the 

plantation. 

oo bo 

B. THE PHILOSOPHY OF PRUNING. 

1. The argument from philosophy. 

The struggle of existence amongst the branches. 

2. The argument from physiology. 

3. The argument from experience. 

4. How nature prunes. 

C. How And WHEN TO PRUNE. 

1. The position of the fruit bud. 

2. How wounds heal. 

(a) The cork cells and their mission. 

(b) The cambium and its office. The tension in stems. 

The callus. 

(c) The form of the wound in relation to the healing 

process. The wound parallel to the parent branch. 

The wound at right angles to the severed branch. 

The shoulder. The direction of the wound. The 

length of the stub. The edges of the wound. 
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(d) The time to prune, with reference to the healing of 

the wound. More depends upon the position of 

the wound than upon the season in which it was 

made. 

(e) Dressing for wounds. The vegetable parasites of 

the wounds; bacteria; toadstool-fungi; punk- 

fungi. 

8. Pruning for wood and pruning for fruit. 

4, Practical considerations. Allow the tree to take its 

habitual form. How much and how often it is advisa- 

ble to prune. Heading-in. Tools. 

The Management of Orchard Lands. 

(Given at the Youngstown School; also followed essentially in 

meetings at Dickensonville, Morton, Dansville, Clyde, Ridgeway, 

Williamson, Palmyra, Lyndonville, Dundee and other places.) 

(By LH. BAmsy.) 
de The sol. 

Its origin. Its mechanical texture and physical characters. 

Soil moisture. Its source. Its importance. Movements. 

How conserved. Its relation to vegetable covers. Mulches. 

Tillage. Spring or fall plowing. The harrow. Management 

of clay lands. 

2. Fertility. 

Amount of fertility in the soil. Where it comes from. Til- 

lage and fertility. Nitrification. Humus. Loams. 

Manuring. Feed the plant rather than the soil. Nitrogen. 

Potash. Phosphorus. Stable manures. Green manures. 

Commercial fertilizers. 

How to tell what the land needs. Ask the plant not the 

chemist. 

At the first Fredonia School, an eight-page folder was printed 

for the use of the participants, containing extracts and abstracts of 

various local essays touching the grape-growing of the Chautauqua 

region. There are so many suggestive things in this circular, not 

only to Chautauqua County, but also to many other parts of West- 

ern New York, that an abstract of it is published here: 
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Grapes: Development of Methods on Large Areas. 

(Used at the first Fredonia School.) 

INTRODUCTION. 

Modern methods in vineyard management are an outgrowth or 

development. Consider, for example, pruning and training. We 

began with stakes ; first one stake per vine, then two stakes per vine, 

then post and wire trellis. At first, we used posts six and one-half 

feet and two wires, then posts seven and eight feet and three wires, 

and now in some instances posts nine and ten feet and four wires. 

Distances of planting are also an outgrowth. In an early day, Con- 

cord vineyards were in some few cases put as close as six feet each 

way. Thousands of acres have been set eight feet by eight, and 

later, thousands of acres more at the now commonly received dis- 

tance of nine feet between the rows. The development in varieties 

is equally marked. For many years Catawba and Isabella were the 

standard, then came Clinton and Delaware, then the Concord and 

its well-known seedlings ; then Brighton, Niagara, Diamond, Moyer, 

Vergennes, Jessica, and last some new early varieties not yet fully 

disseminated but from which much is expected. Methods of culti- 

vation are a development. The first cultivation was in small garden 

plantings, tilled by hand or the one-horse cultivator, and in a slow, 

laborious and comparatively costly way. 

The grape industry has outgrown the garden period and has be- 

come a farm crop. Methods of cultivation which are well enough 

for a quarter acre, are too slow and costly for twenty-five acres. 

Vineyardists have been obliged to widen the rows, put on two 

horses, use the gang plows and the latest improved spring tooth 

harrows and horse hoes. We have introduced this line of thought, 

which is perfectly familiar to all of you, and which might be ex- 

tended to many other branches of the industry, for the purpose of 

ealling your attention, in this introductory part of to-day’s study, to 

some of the causes which have led to this rapid development. 

As we study the philosophy of vineyard management, we are im- 

pressed with the interdependence and modifying influence of one 

brauch or condition upon others. To illustrate: the species and 

varieties we can profitably grow are determined by our climate. 

Attempts to raise varieties grown exclusively in Europe and Cali- 
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fornia have been repeated failures. Again, the production of grapes 

on the large scale now demanded, has greatly modified the entire 

farm economy. As we have said, the grape has become a farm crop. 

Wecan with as equal propriety speak of grape farms, as we say 

dairy farms, stock farms or grain farms, and the question of board- 

ing houses, packing houses, machinery, spraying apparatus, ete., be- 

comes a legitimate and necessary branch of our farm study. 

The development of modern methods in grape growing has not 

been carried forward independently of the principles involved. The 

men who first began extensive vineyard planting were men who had 

already had, many of them, years of experience as fruit growers and 

market gardeners. They had long been members of farmers’ clubs 

and leaders in its discussions. August 28, 1886, the present Horti- 

cultural Society was formed. This society had in its beginning a 

membership from the best fruit growers. Its first president, Ira 

Porter, deceased, had for years been the president of the Pomfret 

Farmers’ Club. Lincoln Fay, originator of the Fay currant, was a 

charter member. This society has persistently, and as we think, 

wisely, adhered to its original mission as stated in section second of 

article first: ‘Its object shall be the advancement of its members 
) in a knowledge of the theory and practice of horticulture.” From 

the first, we have kept to the original mission, “talking it out 

winters and working it out summers,” along the line of advance- 

ment in the knowledge of the theory and practice of horticulture. 

We have held our meetings, discussing old questions, and, as fast 

as they came to the front, new questions, eagerly sending for and 

reading all the bulletins of the experiment stations, reports of the 

department at Washington, transactions of horticultural societies, 

and standard fruit journals. In twenty years there has been rapid 

progress, here and in other fruit growing centers, not only in 

making history but in the development of the fundamental 

principles of scientific management. It has become a broad field, 

The Chautauqua grape belt has to-day 26,000 acres of vines, and the 

crop for 1894 was 3,600 cars, or 10,800,000 nine pound baskets. 

The special papers brought before the class for to-day’s study will 

be one on “ Topographical formation and its relation to climate” 

(reprint), “Conditions of climate favoring the grape” (reprint), 

““Why I sow rye in the vineyard” (reprint), “ Pruning,” by Mr. 
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Shoenfeld, “ Picking and packing,” by Mr. Tennant, and perhaps 

other papers. The reprints are made to save time and for the con- 

venience of the class. 

Grape Growing in Northern Chautauqua, by E. 8. Bartholomew. 

The question is often asked, why it is that the valley lying along 

the south shore of Lake Erie, within the border of Chautauqua 

county, is so much better for grape growing thau very many other 

sections of the United States, for it is a fact that the grape vine is 

found growing wild in almost every part of the country, and the 

cultivated varieties have been tried almost every where. 

I will answer, first, negatively, that it is not in the soil, neither is 

it in the fact that the valleys of Chautauqua and Bear Lakes lie 

elevated and south of Lake Erie at a distance of seven to eight 

miles. Then why do not the vines perfect fruit as well in so many 

other locations, and as regularly as in this valley? It is the climate. 

This peculiar condition of the climate is the result of two prominent 

causes: the great body of water of Erie on the north, furnishing by 

its evaporation just the necessary hygrometrical condition of the 

atmosphere ; and the lake helps to form a thermal belt, or stratum 

of warm air, furnishing a more even temperature during the night, 

thus aiding the early and perfect maturing of the grape, and afford- 

ing immunity from frost. * * * Thus we have a more uniform 

temperature during the 24 hours, so essential to the earlier maturing 

of the fruit. 

This thermal stratum is intensified by the peculiar topographical 

formation of the earth forming the south boundary of the valley. 

The northern end of the Alleghany mountains forms a ridge of 

high land of a somewhat circular form, with its highest point near- 

est the lake, about two miles west of the gorge of Chautauqua 

creek, at an altitude of about seven hundred feet above the lake and 

about two miles from it. From this point westward it rounds off 

from the lake, and begins to break down in its altitude until it is 

lost in the great plain of the Ohio and Mississippi rivers. Eastward 

it retains its nearness to the lake to a point aboutthree miles east of 

the village of Westtield, when it begins to recede from the lake, and 

to slowly reduce its altitude, until south of Fredonia it is from five 

to six miles from the lake. In the towns of Sheridan and Hanover 
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its trend is changed to the east. As soon as its altitude decreascs, 

and the distance from the lake increases, the thermal stratum thins 

by widening, and much of its benefits are lost to the grape grower. 

It will be found by careful observation that the soil of almost the 

entire United States is as favorable for the growth of the grap vine 

as is that of this location, and the success in grape culture would be 

just as remunerative if the same climatic conditions existed as with 

us. Hence it is found that the peculiar influence we have is 

worth to us four times as much per acre as the soil is. 

Conditions of Climate Favoring the Grape. 

[From the Transactions of the Chautauqua Horticultural Society. ] 

1. Exemptions from frost, especially in the fall months. The 

vine begins to leaf about May 10th; it is in blossom June 15th to 

20th; in 90 days from the blossoming the early, and in 120 days 

the late grapes are ripe. In southern Chantauqua and in parts of 

Cattaraugus and Allegany counties the vine will grow, but three 

years ago in all that section there was a killing frost on September 

24. In this lake shore section, with one exception, there has not 

been a damaging frost before October 20 in twenty-five years. In 

1887 the first killing frost did not occur until after the first week in 

November. 

2. The high mean temperature of the summer months. In the 

fierce heat and drought of mid-summer, the surface vegetation of 

the garden suffers, the pastures are scorched as by fire, but the 

vine, sending its roots three, four and even five feet into the earth, 

is able to withstand the severe trial if the tillage is good. 

3. Conditions securing dryness of the atmosphere and perfect cir- 

culation of air. Lake Erie is by far the most shallow of the five 

great lakes, having an average depth of only 70 feet. In conse- 

quence, it is sooner affected by the summer heat. In mid-summer 

we have in the latter part of the day a constant lake breeze blow- 

ing inland, and during part of the night a contrary current. Going 

back from the water, the land gradually rises in a succession of ter- 

races. June, July and August are the dangerous months for dis- 

ease, and just then is experienced this climatic condition of dryness 

and high temperature. Bulletin No. 7, Botanical Division, Depart- 

ment of Agriculture, 1888, says: “At Sandusky, on the shore of 
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Lake Erie, the loss from black rot in 1887 was only four or five per 

cent.; the same was true at Fredonia, Dunkirk and Brocton in New 

York, and in all these places the absence of dews or fogs during 

this year was marked. [In Tennessee grape culture is really not re- 

munerative except above the limit of fogs. Thus, upon the plateaus 

of the Cumberland there is a Swiss colony that cultivates the vine 

successfully, and upon the lower hills of Ashland county, Ives seed- 

ling gives moderately good crops, although black rot is more fre- 

quent; but upon the Cumberland river, where thick morning fogs 

are frequent, and where the temperature is high, vine products 

amount to almost nothing.” 

In the discussion which followed, Mr. Christy, of Hanover, said 

that wherever the lake breeze strikes the inland without any inter- 

ruption, we do not have serious frosts. . 

Mr. Rathbun, living near Smith Mills, said he planted a Delaware 

vineyard in 1863. Delawares have never failed to produce a crop 

and have never been injured by the frosts. 

Mr. Ryckman, of Brocton, said that Hanover is a larger town 

than Portland, and there is much good land for grapes init. I 

should select the land back upon the foot hills, even if it should be, 

as much of it is, very poor for ordinary farming. On the foot- 

hills, the Salem does well. In planting, he preferred grass or sod 

ground to stubble. You need not hesitate to set a vineyard because 

the land is not broken up. 

From the address of Hon. R. P. Marvin (late Justice of the Su- 

preme Court in the Eighth District) at the meeting of the society 

in Brocton : 

“Tn 1850, before grape growing had started much, while holding 

court in Cattaraugus county, I met young Mr. Deveraux, the son of 

a prominent Utica man, who to my great surprise told me that we 

had in northern Chautauqua a great grape country. He had 

traveled through all the great grape regions of Europe. I asked 

him why he considered the lake region good for grapes. He said that 

Lake Erie is a shoal lake and consequently in winter freezes over. 

The ice in the spring keeps vegetation back and gives a later spring 

than farther west around deeper lakes. Thus we avoid late spring 

frosts. During the summer, owing to its shallowness, the lake 
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becomes warmer than either of the other lakes, and this warm 

water gives to this section a long, beautiful autumn with plenty of 

time to ripen the grape to perfection.” 

Why I Sow Rye in the Vineyard, by G@. Shoenfeld. 

In the months of July and August, when the vineyards should 

be clean and exposed to the sunlight the organic matter in the soil 

is broken up, and nitrification proceeds rapidly. Nitrogen being 

the most valuable and costly as well as the most subtle element of 

plant food, is then easily lost by leaching during our fall and spring 

rains. To prevent this, in the latter part of August I sow rye in 

the rows of the grapes. The rye will thoroughly penetrate the 

ground with its roots during the wet season, take up and store 

available plant food for the next season, when the vine will appro- 

priate it, besides putting the land in just that mechanical condition, 

when plowed under, to make the plants thrive. The plants want 

organic matter to work upon and plenty of heat, a moderate amount 

of moisture, just the right conditions in which the vineyard should 

be during June and July to the middle of August. 

By adding potash and phosphoric acid, if not in abundance 

already in the soil, the plant food for the vines is complete. I con- 

sider such a course better and safer than using stable manure 

instead. The valuable parts of manure are precisely the same as in 

fertilizers, viz., nitrogen, potash and phosphoric acid. Its value 

over commercial fertilizers lies in its fiber, or vegetable substance ; 

but this fibre can be added by the rye. 

Following this paper Mr. Shoenfeld read a statement of a ‘vine- 

yard of one and one-half acres, which, before being improved by 

plowing under rye for a term of years, produced a crop hardly 

worth harvesting. In 1892 the yield was 1,184 nine pound baskets. 

3. PuBLicaTIon. 

The character of the publication which has been made under the 

auspices of the Experiment Station Extension Bill has already been 

discussed. After conferring with the Commissioner of Agriculture, 

it was decided to number these extension bulletins consecutively 

in our regular series, thus avoiding the complications which would 

arise from two independent series. Fifteen bulletins (comprised 
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between Nos. 69 and 87, inclusive) were published from the first 

grant (1894). Fifteen bulletins have also been published from the 

second fund, but several more, for which the work is already com- 

pleted, are awaiting publication from the unexpended funds now in 

our hands. The complete list of these bulletins to date is as follows: 

No. Title. Author. Engravings. Pages. 

69. Hints on the Planting of 

Crohardsicascy aatne she L. H. Bailey.... 7 16 

70. The Native Dwarf Cher- 

PACH erecta Spent ee oS His sBaileys* 6 12 

71. Apricot Growing in west- 

ern New: York.....:.. i.e Batley: 12 28 

72. The Cultivation of Or- . 

CATE atatcnarc «/aai nara te La Bailey. 4 22 

74. Impressions of the Peach 

Industry in western 

Wewel arksc tte. Lavi Batley? 16 30 

Tou eaen. Yellows. o).is.5.. « Te baileys 8 20 

76. Some Grape Troubles in 

western New York.... E. G. Lodeman.. 7 46 

77. The Grafting of Grapes.. E. G. Lodeman.. ie 22 

79. Varieties and Leat-Blight 

of the Strawberry..... fs He Baley:.>. : it 26 
80. The Quince in western 

ew yoOrice ss cok cena be Fie Baler. % 13 28 
81. Black-Knot of Plums and 

Cherries, and Methods 

Ob viTearment so 220.0%. 3’ EK. G. Lodeman.. 4 24 
83. A Plum Scale in western 

New irke eg ae ts M.V.Slingerland. 6 24 
84. The Recent Apple Failures 

of western New York.. L. H. Bailey.... 11 34 
(1 colored) 

86. The Spraying of Orchards, 

Apples, Quinces, Plums. E. G. Lodeman.. 9 34 

87. The Dwarf Lima Bean.. L. H. Bailey.... 15 24 
90. The China Asters; with 

Remarks upon Flower 

MBHOM eee cate ck t's L. H. Bailey.... 12 24 
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— No. Title. Author. Engravings. Pages. 

91. Recent Chrysanthemums. Michael Barker. 6 32 

93. The Cigar-Case-Bearer in 

western New York.... M.V.Slingerland. 12 20 

95. Winter Muskmelons..... ete Bawey. s+. 12 20 

96. Forcing-house Miscellanies. | L. H. Bailey... 1 44 
|E.G. Lodeman.. 

GhS El. sale yor. 15 24 
98. Cherries 

|G. H. Powell... 
UE GC DEMTICHS: 1 dare’ 4 \s/s-0 ih Be Batley... 15 26 

100. Evaporated Raspberries in 

western New York.... L. H. Bailey.... 28 40 

101. Notions about the Spray- 
ing of trees; with re- 

marks 

102. General 

spectir 

on the Canker- 

fs oh Pee erin ee LL. Hy Bailey... . . 8 24 

Observations re- 

ig the Care of 

Fruit Trees ; with some 

reflections upon Weeds. L. H. Bailey.... 4 26 

103. Soil Depletion in Respect 

to the Care of Fruit 

MGR SRNL A eal eats ares E.-P. Roberts. 3 29 

104. Climbing Cutworms in 

western New York.... M.V.Slingerland. 21 50 

105. Revised Opinions of the 

Japanese Plums....... bebe at ley Aa 14 30 

109. Geological History of the 

Chautangua Grape Belt. R. 8. Tarr...... 24 38 

110. Extension work in Horti- , 

UU Ne is cet paren aoe ut EL, Vbailenniey: 1 49 

TED Re | Sy a i Pm IN errr ek nC ooh e ok 335 862 

This report is necessarily but the merest outline of the work 

which has been undertaken in fulfillment of the requirements of 

the bill. A large part of such work lies in the visiting of farms 

and communities where some difficulty demands attention, in the 
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giving of advice everywhere by person and by letter, and of send- 

ing an entomologist, botanist, or other expert to investigate such 

dangers as seem to threaten any horticultural interest. The bill 

has virtually carried the experiment station to every horticulturist’s 

plantation, and every constituent has been at liberty to call for per- 

sonal aid whenever his troubles are of such a character that others, 

as well as himself, are interested therein. All this work does not 

admit of publication, and its value is all the greater for being 

done in a quiet, unostentatious way, with no thought of public 

recognition. ; 

A word should be said respecting the attitude of Cornell Univer- 

sity towards this grant of funds for extension work. The reader 

will already have noticed that the movement originated wholly with 
the people. If the movement has value to the people of western 

New York, the advantage must necessarily be in proportion to the 

public desire and demand for it. It is in every sense a popular 

movement. Its prosecution has imposed great burdens upon the 

officers who have had it in charge, and it has demanded important 

changes and considerable sacrifice in the accustomed work of the 

university. On the other hand, the university exists to serve the 

people of the state, and if the people desire that it undertake or 

continue such an enterprise and are satisfied that it can help them, 

then the university, on its part. stands ready to lend its men, equip- 

ment and influence to assist the rural population, so far as such un- 

dertakings do not jeopardize its more legitimate work. But it must 

be distinctly understood that this is not a grant to Cornell Univer- 

sity, but a grant to the people to be administered by Cornell 

University, and that the university has refused, and must continue 

to refuse, to take any part, directly or indirectly, in forwarding any 

legislation connected with the work. 

Respectfully submitted, 

Lo BALEY. 
January 10, 1896. 
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CoRNELL UNIveErRsiITy, ItHaca, February 1, 1896. 

Honorable Commissioner of Agriculture, Albany: 

Sir.—A good friend once wrote us that it might be well enough 

to make a bulletin on chrysanthemums for florists, but that what 

the people really want is a bulletin on cabbages. We replied 

that if we make a bulletin on cabbages, the florist will write 

that such literature may be allowable, but that the people 

want a bulletin on sweet peas. And the florist may add, with 

much force, that whilst there are bulletins enough on cabbages, 

there are none whatever on sweet peas. All this simply means 

that the constituencies of a government experiment station are 

exceedingly various, and that all, alike, help to support it. There 

are probably more persons in this state who growsweet peas than 

there are who grow cabbages; at least, such ought to be the case. 

There is a wide-spread feeling that flower-growing is not a com- 

mercial occupation, but simply a sentimental one; yet people who 

buy and sell flower seeds and cut flowers and flower plants, have 

reason to hold a contrary opinion. Flower-growing, both for 

home and for market, is rapidly increasing in the east; and of all 

horticultural occupations, this has received the least scientific 

attention in thisicountry. We shall be sorry to offend our cor- 

respondent a second time, but we shall lay the blame upon the 

sweet pea. The plant is so attractive that we cannot help it. 

In this study of the sweet pea, I have associated with me one 

of my students, who is fitting himself to be a landscape gardener. 

Mr. Wyman has made a faithful record of our varieties during 

the season, and I am convinced that he has good taste in mat- 

ters of flower-growing. All the detail work in Part II. is his. 

The bulletin is submitted for publication under Chapter 230 

of the Laws of 1895. 

j Dips) & Wael By s"@ Bi bn a 

14 | 
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Sweet Peas. 

I. GeNERAL SKETCH OF THE SWEET Pra. 

The improved sweet peas hold a leading place in the returning 

tide of the good old flowers. The varieties now number many 

over a hundred, where but a few years ago they were less than a 

dozen. The sweet pea has long been a favorite, for it has beauty 

of form and color, attractive habit, and delightful perfume; it 

needs only a variety of colors, shapes, sizes and seasons to perfect 

it for the amateur’s and florist’s use, and all this has now been added 

to it. The sweet pea is one of those fortunate flowers which can 

never be developed into stiffness and formality, for the shape is 

irregular and the plant is a free and random grower. However 

much the desire for oddity or formalism may conduce to the popu- 

larizing of other flowers, it can effect littie with the sweet pea. It 

is unique and wayward, and if it once loses its old-time freedom, it 

is no longer a sweet pea. 

Yet there is a tendency to develop the sweet pea beyond its 

characteristic limits of simplicity and daintiness. The most ap- 

parent fault with some of the novelties, if one may judge from the 

pictures of them, is their arrogant size; but, fortunately, I have 

never seen such peas in the garden. If I were really assured that 

I should raise such amazing flowers as I see in the catalogues, I 

should certainly never buy the seed of them. I should still give 

my affections to the modest Painted Lady, whose presence still 

graces the unconventional old gardens. But I do not desire to 

complain of the trade cuts, for I know what a powerful magnifier 

a silver dollar is when it is placed behind a flower; and I simply 

“make allowances,” and buy. If I get the color and the shape and 
the texture, the degree of bigness is a trifling matter. Another 

heresy in sweet peas is the desire for a double flower. The form of 

the pea flower is its peculiar beauty. The broad trim standard is 

the most perfect surface for the display of color, and an effective 

shield and foil for the contrasting pigments of the wings and keel. 
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When that simple standard is displaced by two or three, and the 

shield becomes shapeless and contorted and contrary, the flower is 

no longer the sweet pea of the dear old gardens, but is apt to be a 

mussy and impudent thing. We want not bigger flowers and more 

petals, but we want more sweet peas. That is, we want more pro- 

ductive plants—if that is possible—and more flowers in the cluster. 

We need, also, more very early and more very late varieties, a still 

greater range in color, and some improvement in the texture of the 

flowers. But let us keep to the sweet pea type. Those contrary 

individuals who are always trying to grow tomatoes on potato plants 

and strawberries on blackberry bushes, would leave the world a 

better legacy if they were to grow more tomatoes on tomato plants 

and better strawberries on strawberry plants. 

My reader wants to know how these new sweet peas are obtained. 

The process is simple enough, but, like most simple things, it is hard 

to learn and harder to perform. The most important part of the 

process is a well laid plan of action on the part of the operator. He 

must determine what improvement the plant needs. Then he must 

study the plant closely to learn its habit of variation, and how it 

adapts itself to the different conditions in which it is grown. He 

will then put himself in sympathy with the plant, simply trying to 

improve or augment the little differences which appear, and not set 

himself squarely against the line of evolution of the plant by 

attempting the impossible. He has a picture in his mind of a deep 

clear pink flower. Very well; he goes through the rows of his 
pink-flowered varieties and marks those plants whose flowers are 

nearest his ideal. The seeds of these plants are separately saved, 

and sown. Amongst the offspring, he again selects, and he again 

sows, taking care that his stock does not become crossed with some 

other type. Presently, his new color is obtained, the seeds have got 

in the habit of ‘‘ coming true,” and the brood is given a new name 

and introduced to the trade. More often, however, the operator 

has no distinct ideal in his mind, but he watches his plants carefully 

and every marked departure or “‘sport” from the type is saved and 

sown, From such sports the greater part of our novelties, of all 

annual plants, have come. The sports are frequent enough, but it 

requires rare judgment to distinguish those which will likely per- 

petuate themselves, and to carry on the subsequent selection by 
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means of which they are freed of their impurities or the tendency 

still to sport. If desired variations do not appear, then the operator 

may endeavor to start it off by a radical change of soil or treatment, 

or possibly by crossing. All this means that the caltivator must 

become intimately familiar with his subject before he can expect to 

make much headway in the origination of novelties. So it has come 

that the modern improved plants owe their development largely to 

one or two careful and patient persons in each generation. 

The sweet pea has had but one genius. He is Henry Eckford, 

who for twenty years has given his attention to this plant upon his 

73.—Henry Eckford. 

garden-farm at Wem, in Shropshire, England. He has given us 

the greater number of our best improved varieties. ‘* When I first 

took up the sweet pea,” he writes, “there were six or eight distinet 

varieties in cultivation, and experts in the art, as far as I could 

learn, had come to the conclusion that it could not be further im- 

proved, and in the first two or three generations of: the work it 

appeared a fair conclusion; but I should say that I had been for 

many years working on the improvement of various florist flowers, 

and which had proved so eminently successful that a first rebuff did 

not deter me from further attempts.” In our own country, the 



214 AGRICULTURAL EXPERIMENT STaTIon, IrHaca, N. Y.— 

work has now been taken up by Rev. W. T. Hutchins, of Indian 

Orchard, Massachusetts; and it has remained for him to make the 

first important attempt to write any account of the modern sweet 

pea. His booklet, “All About Sweet Peas,” appeared in 1894; 

and he has been and is still the most devoted grower and champion 

of sweet peas upon this side of the Atlantic. This is not saying 

that he is the largest grower, for this honor is held by C. C. Morse 

& Co., of California, whose crop of sweet peas covered 250 acres in 

1895, and this firm has also produced a number of excellent varieties. 

But Mr. Hutchins is an amateur sweet pea critic, whilst Mr. Morse 

grows the seeds for market. W. Atlee Burpee & Co., of Philadel- 

phia, were amongst the first retail seedsmen to take up the sweet 

pea. The first sweet pea show of any note in this country was held 

under the inspiration of Mr. Hutchins at Springtield, Mass., in 1893. 

Although this great improvement in the sweet pea is so recent, 

the plant has been long in cultivation. It is native to Italy, and 

was introduced into England about 1700. Its Latin name, Lathyrus 

odoratus, was given by Linneeus in 1753. In 1754, Philip Miller, 

a famous English garden-botanist, speaks of two distinct varieties in 

the fourth edition of his ‘‘Gardener’s Dictionary”: ‘‘ One of these 

has pale red Flowers, which is commonly called by the Gardeners, 

Painted-lady Peas; the other hath intire white Flowers: both these 

may be allowed a Place in the Borders of the Flower-garden, for 

> William Curtis had a colored plate of a 

purple form in his * Botanical Magazine” in 1788, and speaks as 

the sake of Variety.’ 

follows of the plant: “There is scarcely a plant more generally cul- 

tivated than the Sweet Pea, and no wonder, since with the most 

delicate blossoms it unites an agreeable fragrance. Several varieties 

of this plant are enumerated by authors, but general cultivation 

extends to two only, the one with blossoms perfectly white, the 

other white and rose-colored, commonly called the Painted Lady 

Pea. * * * They have both been introduced since the time of 

Parkinson and Evelyn.” 

In America, M’Mahon mentions the sweet pea amongst his 

“hardy annual flower-seeds,” in his “ Gardener’s Calendar,” in 1806. 

He knew five varieties, as follows : | 

Var. albis (white). 

Var. carneo, old Painted Lady. 
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Var. roseo, new Painted Lady or Scarlet. 

Var. ceeruleis (blue). 

Var. atropurpureo (dark purple). 

Thomas Bridgeman, in his ‘‘ Young Gardener’s Assistant,” 1838, 

mentions “ Sweet Peas, of various descriptions and colors. Lathy- 

rus odoratus, var. alba, purpurea, rosea, striata, etc.” Edward 

Sayers, in “American Flower Garden Companion,” 1838, speaks of 

sweet peas, “ purple, scarlet, white, pink, pink and white or painted 

lady.” Buist, of Philadelphia, writes that they are “ well deserving 

of culture,’ and says that there are “many varieties,’ in his 

“Flower Garden Directory,” 1845. Yet they could not have been 

very widely grown at this time, for Eley’s “American Florist,” 

which appeared in the same year at Hartford, does not mention 

them. In 1851, Breck writes in his “‘ Book of Flowers” that sweet 

peas are “deservedly one of the most popular annuals which enrich 

the flower-garden. The varieties are white, rose, scarlet, purple, 

black and variegated. Every variety should be sown by itself in 

circles about a foot in diameter, three or four feet from any other 

plant.” The custom of giving designative personal or descriptive 

names to varieties of annual flowers was scarcely known forty or 

fifty years ago, and we do not know just what types were then in 

cultivation. The loose vernacular or Latin names were used rather 

more for groups or strains of color than for any particular minor 

variation as the names are in these days, when we have so greatly 

refined the choice and descriptions of garden plants. The first dis- 

tinct note of the recent popularizing and diffusion of named sweet 

peas in this country came in 1889 with the introduction of the 

Blanche Ferry, which is an improvement of the old Painted Lady, 

and which is still one of our best varieties when grown from eare- 

fully selected seeds. This variety was found in a garden in north- 

ern New York by W. W. Tracy, of the firm of D. M. Ferry & Co. 

C. L. Allen writes as follows of its evolution, in “American Agri- 

culturist,” for September 7, 1895: “The farmer’s wife had for 

years been in the habit of saving her own seeds, starting with the 

old and well-known Painted Lady. In the heavy loam of her 

garden, and with the much shorter season of growth there than 

in Europe, this made a more rapid growth, and annually became 

more dwarf in habit. At the same time it became a ‘cropper,’ 
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that is, all the flowers, that in other climates would have a much 

longer period in which to develop, here’ appeared nearly all at the 

same time if not cut. Thusin a few years a 'dwarf and very free 

74.—Tangier Scarlet Pea (Lathyrus Tingitanus). Half size. 

flowering type was established, which remains constant in our 

country. The success that greeted the introduction of this variety, 

and the fact of its having been developed here, stimulated our 

growers to extra exertion, not only to grow sweet peas as a crop, 
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but to watch for variations which a change of climate is sure to pro« 

duce. The result is we have found that sweet peas can be about as 

cheaply grown here as the common field pea. But more important 

still is the fact that all our well-known sorts are more prolific when 

the seeds have been grown here. The introduction of new varieties, 

as well as new types, is one of the marked features of our industry.” 

Before going further, the reader should be reminded that there are 

two other closely related species of peas in cultivation for their 

flowers, and one of them, the Tangier Scarlet, is even called a sweet 

pea. This Tangier pea is Lathyrus Tingitanus (Fig. 74). It has 

been in cultivation longer than the sweet pea, having been intro- 

duced into England as early as 1680. Curtis figures it in the 

“‘ Botanical Magazine” in 1790, 

and speaks of it as follows: 

“The Tangier Pea, a native 

of Morocco, cannot boast the 

agreeable scent, or variety of 

colors of the sweet pea; nor 

does it continue so long in 

flower; nevertheless there is 

a richness in the color of its 

blossoms, which entitles it to 

a place in the gardens of the 

curious.” It bears an attrac- 

tive purple flower, with a large 

standard and small wings, and 

blooms earlier than the true 

sweet peas. It is also known 

for its very narrow and long 

leaflets, generally 2-flowered 

peduncles, and long, flat, hair- 

less pods. 

The other pea to which | 

wish to refer is Lathyrus lati- ° 4 : 

Solius (Fig. 15), the perennial 75.—Perennial or Everlasting Pea. (Lathyrus 
. : latifolius. ) 

or everlasting pea. This plant, 

a native of Europe, has been long in cultivation, although it appears 

never to have received special attention, since there are only three 
> 
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or four well marked varieties of it. Its leading forms are simply 

known as the red and the white. It is at once distinguished from 

the sweet pea, aside from its perennial nature, by the many-flowered 

clusters, the very large standard, the thick and stiff texture of the 

scentless flowers, the broad and strongly veined leaflets, and the 

broad hairless pods. It is an excellent hardy plant for a mixed 

border or for clambering over rocks’or other low objects. I have 

several plants of it growing against a tennis screen, and they bloom 

most profusely in late spring and early summer. It is a profuse 

seeder, and the pods should not be allowed to form if continued 

bloom is desired. It propagates readily by seeds and by cuttings. 

Where and How to Grow Sweet Peas. 

The sweet pea is such an unconventional and domestic flower 

that it is unsuited to formal beds or to an obtrusive position on the 

lawn. It is one of those flowers which we enjoy the more if it is 

somewhat hidden from the public view, and is restricted to the 

more private and personal parts of the grounds. It is preéminently 

a flower for the back yard. A rear or side border, against a fence’ 

or other background, is a good position for it. The plant is always 

attractive when seen clambering over bushes, but it rarely thrives 

well when planted close under shrubbery unless it is grown in a box 

or large pot of rich earth plunged into the ground, to remove it 

from the competition of the roots. If one is to raise a considerable 

quantity of sweet peas, they may be planted in rows and allowed to 

run up ascreen of chicken-wire; or, if one can take the pains to tie 

them occasionally, a trellis may be made of four or five strands of 

fence-wire, like a half-size grape trellis. On good soil most varieties 

will reach a height of four or five feet. 

If sweet peas are to continue to bloom throughout the season, 

the soil must be rich and capable of holding moisture. A thin, 

dry soil will not grow good peas. In light soils it is well to apply 

a liberal dressing of manure to the soil in the fall, plowing it 

under very early in the spring; and in addition to this, a dressing 

of some concentrated fertilizer in the spring will be useful. But 

the chief thing is moisture. The land must be well and deeply 

fitted, to increase its water-holding capacity. It is ordinarily ad- 

vised to till the soil frequently after the peas are planted until they 
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begin to bloom, at which time all cultivation should cease. I do 

not believe that this is safe advice. The land becomes hard by 

constant tramping of visitors when the plants are in bloom, and 

the evaporation from the soil is thereby greatly increased. A 

heavy mulch of straw or litter may be placed on the soil when the 

plants begin to bloom, to conserve the moisture; but if the rows 

are far enough apart to allow of it, a frequent stirring of the soil all 

through the season with a horse or hand cultivator will be found 

to be the most efficient conservator of moisture. The plants also 

endure dry weather better when thinly planted. We like to have 

_ the plants six or seven inches apart in the row. Our own test in 

1895 comprised four rows each 150 feet long, and three feet asun- 

der, in heavy clay loam. The vines were trained on five horizon- 

tal wires, making a trellis three or four feet high. The land was 

stirred with a horse and cultivator about eveiy week all summer 

long. The result was, that although we had a prolonged drought, 

we had sweet peas in abundance from early July until October. 

Deep planting also enables the sweet pea to resist dry weather. 

It is a good plan to make furrows four or six inches deep, drop 

the peas in the bottom and cover an inch or so. Then, as the 

plants grow, the earth is gradually filled in about the plants, until 

the furrow is full. If there is danger that these furrows will fill 

with water, and hold it for some time, the peas should be 

planted more shailow and the furrows filled at once. Early 

planting is also desirable. In this latitude we can plant as early 

as the first of April, on warm soil,—that is,a month before hard 

frosts have ceased. The sweet pea is a hardy plant, and the seed 

is not injured by much cold weather. I have known good results 

from planting seeds in the fall, but this practice is unreliable in 

the northern states. I doubt if it can be recommended with full 

confidence north of Norfolk. But even if the seeds are got in late 

and shallow, the plants’ may be carried through by a little extra 

attention to tillage. Our test of 1595, of which I have spoken, 

was inaugurated so late that we thought it inadvisable to delay 

matters by deep planting. So we planted the seed about two to 

three inches deep, on the last day of April, and our sweet peas 

were the admiration of the community. If there are any secrets in 

the growing of sweet peas, they are these: A rich, well-prepared 
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soil, early and rather deep planting, picking of the pods as soon as 

they form, and the judicious selecting of seed and varieties. 

There is some inquiry as to the forcing of sweet peas. Our exe 

perience in this matter is very limited. It is generally thought to 

be best to sow the peas early in winter in a cool house amongst 

other things — as carnations —and let them take their time for 

growing. When the sunny days come in March and April, they 

may be expected to bloom. 

The Varieties of Sweet Peas. 

All the foregoing requirements are easy enough to meet save the 

last —the selection of varieties. The kinds are now so numerous 

and so various that the amateur may be perplexed in the choice. 

Of course much depends upon the taste of the grower. One should 

always be sure, also, to have enough. The beauty of flowers lies 

largely in the generosity and profusion of them. - 

The grower should also have a good variety in color and shape, 

and this is best obtained by purchasing the best named varieties, 

and making the mixture to suit. If I were confined to six varie- 
ties, I think that I should choose the Improved Painted Lady or 

a pure type of Blanche Ferry, Apple Blossom, Emily Henderson, 

Mrs. Gladstone, Butterfly and Countess of Radnor. But there are 
twenty varieties which even the average flower-lover may grow with 

great satisfaction. I’. Schuyler Mathews, in his “* Beautiful Flower 

Garden” (1894), speaks as follows of his method of growing sweet 
peas and his choice of varieties. I am glad to transcribe his ac- 

count, because Mr. Mathews regards the subject from the artist’s 
standpoint. “My own method of arranging ‘sweet pea vines is 

confined to a fence or bedge row, which I create out of chicken- 
yard wire and rustic posts. This fence serves the double purpose 

of a thing of beauty, and a barrier against the roaming cow, who 

by the way, frequently takes toll in the shape of a fine bunch of 

my favorite boreattons. The varieties which are most attractive in 

color are: 
soreatton, red-purple and violet. 

Mrs. Sanky, white. 

Lottie Eckford, white, blue-edged. 

Orange Prince, scarlet pink and rose pink. 

Blanche Ferry, pink and white. 
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Cardinal, red-crimson and _ red-searlet. 

Grand Blue, ultramarine-purple and purple crimson. 

Primrose, creamn-yellow. 

With all deference to a perfect harmony of 

ioe, i may add that there is really very little discord to be found 

in an indiscriminate mixture of all varieties.” 

A more detailed account of the merits of the various sweet peas 

which we have grown will be found in the descriptive list in Part 

II. But, after all, it does not matter so much, as I have said, what 

varieties one plants as it does that he plants, and plants generously. 

One can scarcely obtain such a profusion of color and fragrance 
throughout the season from any other flower. Mr. W. N. Craig 

contributes to “Garden and Forest,” the following record of the 

productiveness of sweet peas: ‘‘ We have"never tested individual 

plants, but last year we kept a record of the spikes cut from a row 

sixty feet long, partly composed of the Eckford varieties and partly 
of good mixed sorts. The first flowers were cut on June 11th, and 

the last on October the 20th. The number gathered for each 

month was as follows: June, 2,000; July, 17,600; August, 18,000 ; 

September, 6,400; October, 3,500; total, 47,500. Besides this, 

large numbers went to seed, and probably the row would have 
yielded 60,000 spikes if it had been carefully picked over.” 

The varieties of sweet peas with which Mr. Eckford began his 
work, as given by Mr. Hutchins, are seven, as follows: Light 

Blue and Purple, Painted Lady, Common White, Scarlet, Scarlet 

Striped, Dark Striped, Black. Most or all of 
these Mr. Hutchins would now discard; and 

he also adds (1894) the following to the list of 
those which are superseded by better varieties: 

Adonis, Crown Prince of Prussia, Vesuvius, 
The Queen, Carmen Sylva, Queen of England, 

Empress of India, Isa Eckford, Bronze Prince, 

Black, Purple Brown Striped, Scarlet Invinci- 

ble. Yet several of these varieties are still fav- 

orites with us; and for myself, I should place 
Empress of India in a list of my second or third 
half-dozen. This simply illustrates the old 
aphorism that there is no accounting for tastes. 
So long as one likes the varieties which he 
grows it does not matter what names they bear.  “— Don teseet ri 
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Before going further the reader should stop long enough to notice 
the architecture of the sweet pea Hower (Fig. 76). The broad 
orbicular upper petal, s, is the standard, banner, vexillum, or shieid ; 

the two mid-sized pieces, w, are the wings, and these close over the 

smallest central portion, comprised of two connivent parts, called 

the keel, k. When the sweet pea attempts to become double the 
duplication usually appears in the standard, which, instead of com- 
prising but a single piece, may be formed of two or three or four 

petals. This is well shown in Fig. 77, in which the expanded 
flower is seen to have three standards. There is no double variety 

al an feemeeemeemcencae songs ° noes ot 

; 

<A 

77.—Double pea. The Splendor. 

of sweet pea, but most of the improved types tend to duplicate the 
standard, and some varieties will give from 20 to 50 per cent. of 

these monstrosities, when grown upon strong soil. In other words, 

there is a general and cumulative tendency towards doubling, as the 

species is improved, but the seeds of double flowers of any particular 
variety do not necessarily produce double flowers. There is every 
reason to expect, however, that the time will soon come when 

double peas will reproduce themselves as reliably as many other 
annual flowers do ; but unless the product is more shapely than any 

thing which | have yet seen, I shall be ready to quit sweet peas 

when I am obliged to grow double ones. 
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Another word may be said upon the size of the sweet pea flower. 

The accompanying engraving (Fig. 78) shows three types of peas, 
exactly naturalsize. Ail illustrations of objects which have depth 

and rotundity in them, look smaller than the objects which they 

represent, until the eye becomes trained to see the perspective and 

the solidity in the picture. The small flower, on the left, is the 

Rising Sun. It is about the size of the sweet peas of the last gen- 

eration. The flower on the right is Etna, and is of good size, as 

sweet peas go. The middle flower is Dorothy Tennant, and is one 

of the modern grandiflora type. The flower is large enough for a 

good sweet pea, in my opinion, although it might be somewhat en- 

larged without losing its daintiness. Yet this flower measures only 

an inch and a quarter across, whilst a catatalogue illustration before 

78.—Three typical sizes of sweet pea flowers. 

me has them two inches across. I do not deny that such peas are 

possible, with high culture and pruning, but it is a fair question if 

they are desirable. The Apple Blossom, Fig. 80, is one of the 
grandiflora type, a development from the old Painted Lady, but the 

illustration is the merest trifle oversize. All the other pictures of 

varieties in this bulletin, except Fig. 74, are exactly natural size, 

and are made from flowers grown in ordinary conditions, in too 

thick planting. 

Along with the increasing tendency towards doubling of the 

flowers, the sweet pea has also developed a tendency to enlarge the 

flower cluster. This often comes as a result of fasciation or ab- 
normal broadening of the stem. As many as eight perfect flowers 
were developed in some clusters of Apple Blossom in our planta- 



~24 AGRICULTURAL EXPERIMENT STATION, ITHAcA, N. Y. 

tion last year, with no diminution in the size of the flowers, whilst 

the normal number is only three. Fig. 80 shows this augmenta- 

tion of the flower cluster. Like the doubling, this enlargement of 

the cluster is not perpetuated by seeds, but it is not too much to 

expect that a permanent modification in this direction may come in 

the future. 

Another interesting development of the sweet pea is the recent 

appearing of dwarf or non-climbing forms. These have appeared 

79— Two types of flowers. Alba magnifica (above), and Emily Henderson (below). 

in Germany, England and California. This is one of those pecul- 

iar accumulative effects of domestication which is apt to appear 
somewhat simultaneously in widely separated regions, evidently 

largely because an equal degree of domestication tends to produce 

similar effects in any number of regions. The same thing is 

illustrated in the dwarf Lima _ beans (see our Bulletin 87), and it 

transpired long ago in the common garden beans. The Casifornia 

dwarf, which is introduced this spring (1896) by Burpee as Cupid, 

was found in a field of peas in C. C. Morse & Co.’s plantation in 

1893. There was a single plant of it. This original’plant was 
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- strong and apparently normal in every way except in its diminished 

size. In 1895, Morse & Co. grew seven acres of this Cupid, and 
all the plants came true to seed. We have not grown the plant, 

but Burpee pulled up two entire full-grown plants and sent them to 

us last year. One of them measured seven inches high, and the 

other eight inches. The flowers were of medium size, pure white, 

and of good form. 
It is difficult to construct any classification of the varieties of 

sweet peas. The best scheme for popular use is thought to be one 
founded on the color of the flowers. Yet there are various well- 

marked types of form in the sweet pea flower, which should be 

recognized in classifying them. The old-time type has a broad 
plane standard, as in. Apple Blossom (Fig. 80), and Countess of 

Radnor (Fig. 72). In many of the recent varieties, the standard 

is variously curled or rolled. One of the best of these newer forms 

is that in which the standard is inrolled or hooded. This is shown 

to perfection in the dainty and exquisite Butterfly (Fig. 82, best 

seen in the central flower and in the uppermost flower at the right), 

An opposite form of standard is the reversed or revolute, well shown 

in Imperial Blue (Fig. 83). The form of the flower also varies 

when seen sidewise. Consider Fig. 79. The upper flowers are 

Alba Magnifica, in which the standard and wings stand nearly at 
right angles to each other, and, therefore, present a want of connec- 

tion and homogeneity which is displeasing to many persons. In the 

lower spray, which is Emily Henderson, this fault does not exist. 

and the flowers present a more united and shapely effect. 

A Seedman’s Account. 

The reader will be interested to know something of the meth- 

ods and trials of seed-growers in growing and breeding varieties. 

The following account is written by Mr. Waldo Rohnert, one of 

my former students, who is associated with C. C. Moore & Co., of 

California: 

“ Kight or nine years ago the sweet pea was little known as a 

garden flower. It then had little merit to attract public atten- 

tion. At that time, Mr. Eckford had done considerable work 

and his efforts and perseverance were becoming apparent. From 

the ordinary type and colors he has improved the flower to its 

15 
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present high standard. Cross-fertilization and selection, keeping 

the size, form, substance and color constantly in mind, have had 

a wonderful effect. We depend somewhat upon sports for new 

varieties, however. As each variety is brought up to the grandi- 

floral type, its liability to sport is also increased. 

“ As the six new varieties of C. C. Morse & Co. have resulted 

from sporting and selections, you may be interested in their his- 

tory. America is a sport of Queen of the Isles. It was selected 

to a deep crimson-scarlet upon a white ground, large size, good 

substance, bold and upright standard. It runs about ninety-five 

per cent true. Its deep and contrasting color gives it a striking 

appearance. Ramona is a selection out of Blushing Beauty. It 

is a delicate pink stripe upon creamy-white ground, perfectly 

hooded form, good substance and grandiflora size; very effective. 

Oddity was found in a mixed lot, so its parentage is unknown. 

It is odd because wings and standard are peculiarly hooded, a fea- 

ture new in the sweet pea. It comes perfectly true from seed. 

Juanita is a selection out of Countess of Radnor. It has a deli- 

cate appearance and as its parent is a back-slider, only a part of 

it comes true. Grey Friar also adds a departure. Both wings and 

standard are peculiarly shaded or marbled-purplish mauve. It is 

a selection out of Senator and has taken some time and critical 

selection to bring it to its present standard. The vine is vigor- 

ous, and, as a rule, has four flowers to the truss. 

“The profesional. growers of sweet pea seed have a good deal 

of trouble to contend with in the matter of keeping their stock 

pure. Some varieties are very hard to keep true to type, while 

other varieties almost take care of themselves. As a rule, nearly 

all small-flowered varieties come true, while the grandiflora types 

run off more or less. 

“Countess of Radnor and Dorothy Tennant are very hard to 

keep true. Two years of careless work in growing these varieties 

will run them into stripes and poor forms. Her Majesty reverts 

to Princess Victoria; Duke of Clarence runs into Her Majesty 

and Dorothy Tennant; Mrs. Eckford runs into Primrose and poor 

whites, while Primrose will lose its primrose effect; Mrs. Sankey 

runs into poor Lemon Queen; Mrs. Joseph Chamberlain passes 

into Ovid and weak stripes; Stanley goes into Boreatton and to 
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Boreatton with purple wings; Peach Blossom varies into Isa Eck- 

ford; Blanche Burpee into Mrs. Eckford; Mrs. Gladstone into 

pink stripes; Emily Henderson has strong light blue and pur- 

ple and Blanche Ferry tendencies; Apple Blossom runs into 

Splendor; Royal Robe into Ovid and delicate pinks; Captain 

of the Blues into Monarch and stripes; Monarch into Duke of 

Clarence and stripes; Waverly into Apple Blosom. 

“There are now about one hundred distinct varieties of sweet 

peas, and the question arises if the limit of improvement in color 

and form is not already reached. In what direction are the grow- 

ers working to keep the public interested in this flower? In the 

first place, all the present varieties could be improved by having 

four flowers on each truss. The clear blue, lemon-yellow and 

fiery scarlet varieties are still to come. A flower having a blue 

standard with white wings, to correspond with Blanche Ferry, 

would be a decided acquisition. Such varieties as Meteor, Lady 

Beaconsfield and Blanche Ferry should be brought up to the 

grandiflora type. New ranges of colors, as the apricot shades, 

are not out of the question. Even the size of the present grandi- 

flora type could be increased to a larger and bolder flower. Our 

work with the sweet pea is really only fairly begun. 

“One feature which should be impressed upon the public is 

that there are types of form in the sweet pea. We should class- 

ify the varieties into forms, not into colors. When we speak of a 

certain color we convey but a vague meaning. From a descrip- 

tion of color, no two persons receive the same impression. 

“In my experience, crossing has produced some unlooked for 

results. Cupid on Venus produced a weak Painted Lady of no 

value. Penzance on Venus has produced an exceptionally fine 

pink of solid color and good form. It corresponds with Royal 

Robe, but is larger and holds form and color better. Ovid on 

Venus had the same result, except that the color was a trifle 

stronger. Stanley on Venus produced a Boreatton; Ignea on 

Venus produced something close to Princess Victoria; Bronze 

King and Primrose on Venus made a weak pink or no value; 

Beaconsfield on Venus produced Beaconsfield. The conclusion 

from these crosses is that the stronger color predominates in 

the cross. We cannot foresee what the result will be. 
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“Of Eckford’s 1895 novelties, Blanche Burpee certainly takes: 

the lead. It is the finest white todate. While Emily Henderson 

may be considered a little purer in color, and, on account of its 

free blooming habits, a better variety for florists, yet it does not 

"possess the size or gracefulness of the Blanche Burpee. The 

stiffness or formality has always been against the Emily Hen- 

derson. Eliza Eckford comes second in value of Eckford’s 1895. 

novelties and possesses considerable merit. Mrs. Joseph Cham- 

. berlain is also a decided acquisition. Meteor is a decided im- 

provement on Orange Prince, but will not be appreciated until 

it is brought up to the grandiflora type. Duke of York, Novelty 

and Duchess of York come next in order of value.” 

A Student's Opinion of the Sweet Peas. 

Mr. Wyman, who has studied our sweet peas in the field day by 

day, has given me the following impressions of their merits and 

adaptabilities: “ There is much to interest the careful observer 

in the different types of sweet peas. In the flower only three col- 

ors appear, white, red and blue, or rather purple, although the 

bud is always yellow. While the habit of the plant is much the 

same in all varieties, the various colors and forms of the blossoms 

_ present a series of transitions throughout the species. One type, 

represented by the Improved Painted Lady, seemingly the foun- 

dation of many of the improved sorts, is widely known. It has 

pink wings and a peculiar pink-reddish banner, upon both of 

which numerous changes have been wrought. The pink wings 

may become whiter and whiter, until only the slightest tinge of 

pink is apparent, while the banner retains most of its lurid hue. 

The type, on the other hand, may run to deep colors, the wings 

pasing into purple and the banner also becoming darker. When 

both banner and wings become strongly purple, another type is 

obtained, of which Cardinal Wolseley is an example. Here the 

banner is crimson and the wings maroon. The darkest and pur- 

plest flowers belong to this class, and are, also, the least beau- 

tiful.. In other cases the flower retains the purple, but it as- 

sumes a distinctly lighter cast. Still another form of the Painted 

Lady type is a red-purple, blotched with lavender, like the Coun- 

tess of Radnor. Going back to our original type of the pink and 
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red, we may start again in the first direction, towards a loss of 

color. When both banner and wings ‘become very light, as in 

the Empress of India, we have a beautiful salmon, one of the 

softest shades in the species. qe | 

“While the greatest variations of the blossoms appear in the 

color, there is also, though i in a lesser degree, a var iation in for 14 

One type spreads out a broad, rigid banner; another, more frag- 

ile, folds its banner together slightly, while another bends it 

backward. Still another class, perhaps the most remarkable, 

folds over the lateral edges of its banner and forms a hood. The 

student loves to contemplate the flower and attempt to construct 

some hypothesis of the means by which these variations are 

brought about. Here a delicate fibre has strengthened itself, 

and holds a petal rigidly in place. In another flower the fibre is 

less sturdy, and allows its banner to curl and plait itself. In 

another a notch is taken from the side of the banner, weakening 

the rigidity of the structure. Of necessity the edge then curls } 

forward and we have the hooded form. One can imagine a: 

change in color, too, by a cell losing or retaining its character- E 

istic pigment; and even in health there may come the deathly | 

purple which is alw ays sure to appear as the blossom fades. 

“There are so many attractive varieties that it is difficult to | 

say which are the leading ones. If a flaming color is wanted, 

one may choose the Apple Blossom, of the old pink and red type, 

which surpasses: all in brilliancy and uniformity of color. It : 

gives the prettiest mass to be found in all the varieties which we i 

have grown. Another form of the same type, the Improved 

Painted Lady, combines much of the brilliancy of the Apple | 

Blossom with a softer and much more pleasing finish. It is also 

earlier and more profuse in its bloom. The Empress of India 

gives a delightful salmon which, in the beauty of its mass, ap- | 

proaches the Apple Blossom, and at the same time is one of the 

prettiest varieties for cutting for single specimens. The Countess 

of Radnor is an expression of a dark lilac color and a hooded. : ‘ 

form. Notwithstanding its remarkable characteristics, it is by 

no means a beautiful flower, because the color seems to lack — 

character. The Butterfly, of a much lighter type of azure, is _ 

perhaps the most charming of all. It is pale lilac and delicate. 
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Its single flower is effective, and in mass it gives a shade of which 

one never tires. It, too, is an early and profuse bloomer. Of 

the whites, Mrs. Langtry is, perhaps, the most pleasing, but is 

surpassed in earliness and productiveness by the Fairy Queen. 

Of the purples, Cardinal Wolseley stands foremost both in rich- 

ness and harmony of color. Nevertheless, it has a rival in earli- 

ness and bearing qualities in the Imperial Black, but it is not 

equalled in quality. The Orange Prince, while only a moderate 

bloomer, must not be overlooked. It approaches the Painted 

Lady type, but is characterized by its orange banner and rose- 

pink wings. It is pretty, but not the best. It is different from 

all the rest, and the collection would be incomplete without it. 

As to which sweet pea is best of all, the Improved Painted Lady 

seems to me to be most satisfactory, and I am willing to cast 

our lot with it. 

“It is a common practice to show together a number of varie- 

ties and to call them mixed, but when one tries it, he finds that 

it does not give the satisfaction which comes of a single variety. 

Although the colors may be related, the mixtures do not produce 

the harmony which is essential to the best effects. If there must 

be a mixture, it is much better to follow the pattern of a single 

flower by giving a decided tone to the mass with some one char- 

acteristic variety, of a profuse bloom, as the Invincible Scarlet, 

and then touch it up slightly in the two directions of light and 

shade,—with a light pink, as Mrs. Gladstone, and a white, as 

Fairy Queen, and perhaps with a moderately dark pink and pur- 

ple,—the less purple the better,—as the Captain of the Blues, 

discarding lilacs—which may be good in themselves,—and also 

all striped purples, which seem to be inappropriate to any orna- 

mentation whatever. 

“The use of the sweet pea in ornamental work can be best 

understood by considering its natural character and adaptability. 

It is a common and rather cheap plant. It seems to have some- 

thing in common with weeds as well as with refined exotics. It 

is naturally modest and retiring. It is not improved by the so- 

ciety of other flowering plants. Itis beautiful when growing by 

itself in masses in half-secluded places, but does not bear great 

prominence. I remember to have seen one place where it looked 
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uncommonly well, and that was on a rough wooden trellis, sur- 

rounded by half-grown grass, a few feet from a dingy uninterest- 

ing wooden house, on the side where no one ever came. In an 

ordinary well-kept flower-garden, where the beds are laid out by 

themselves, it may sometimes appear to advantage, but it seems 

wholly out of place in a strictly formal bed. 

PELE jbl CEE RDG Z STS Rp LEGS Cie ti ae ee: 

80.—Apple Blossom. An abnormal 4-flowered truss. 

‘“ All that has been said refers to the growing plant and flower. 

More properly, the use of the sweet pea bloom is in the bouquet. 

No place then is so exalted but that it adds an extra light, and 

none is so humble that it is not at home.” 

II. VARIETIES GROWN AT CORNELL IN 1895. 

An attempt was made the past season to obtain all the sweet 

peas which were offered by American seedsmen. Nearly all of 

them were planted April 30th, but a few later arrivals were sown 
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in the first days of May. The soil was a stiff clay loam. The 

area was about.150 feet long, and one end of it was naturally 

more moist than the other, yet this difference in soil did not 

appear to exercise a great influence upon the season of bloom. . 

The entire area was well tilled throughout the season (as ex- 

plained on page 219). The vines were tied up as they grew toa 

trellis of five horizontal wires, and the pods were removed as 

they formed. The plants continued to bloom throughout Sep- 

tember, and even on the 8th of October, when the last notes were 

taken, several of the varieties were still producing good flowers. 

In rating the merits of the flowers in this list, we have called 

those varieties “good” which rise to the accepted standard of 

excellence of the modern improved sweet peas. A variety which 

rises above this level, or has some superlative. merit, is desig: 

nated “very good.” Varieties which fall below this level are 

variously designated, usually as “ fairly good.” These are varie- 

ties of indifferent merit. Below these are the varieties which 

were distinctly poor. The reader should remember, however, 

that these opinions are founded solely.upon the behavior of the 

varieties upon our own grounds last year. They are not in- 

tended to serve as a general or infallible estimate of the variéties. 
The accounts of these varieties are all made directly from the © 

plants as they grew on our grounds, uninfluenced by published 

descriptions. | 

One who is sensitive to inelegant or pretentious expressions 

must deplore many of the names of the sweet peas. Ambitious 

names are always in bad taste, but nowhere more so than in 

the sweet pea, of which the most pronounced characteristic is 

modesty and indifference. We cannot expect to control the 

names which come to us from abroad, but our own originators 

should exercise a care to give names at least worthy the plant 

which is to bear them. 

The name in parentheses in the following list is that of the 

dealer who suplied us with the seed. The varieties marked with 

an asterisk (*) were originated by Mr. Eckford, and to some of | 

these the date of introduction is added. Several dealers have 

kindly contributed to this test of varieties, and Mr. Hutchins sent 

us a good collection of seeds “for the good of the cause.” 
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1. Adonis. (Gardiner.) 

Very good. Flowers small. Standard convex, apex rounded, 

base wedge-shaped. Color, rose-pink, soft. Bloom profuse. 

Began to bloom July 17. 

Continued until September 1. 

Profuse July 29. 

2. Alba Magnifica. (Burpee.) Fig. 79, top. 

Good. Flowers small. Standard flat, notched. Color, pure 

white. Bloom somewhat profuse. 

Began to bloom July 17. 

Continued throughout the season. 

At best August 5. 

3. American Belle. (Burpee.) 

Good. Flowers large. Standard hooded to almost flat. Color, 

rose-pink. Bloom medium, uniform the whole season. 

Began to bloom July 19. 

Continued throughout the season. 

4. Apple Blossom. (Gardiner.) * Fig. 80. 

Very good. One of the best. Flowers above medium size. 

Standard slightly hooded. Color, rose-pink. Bloom profuse. 

Beautiful growing in a mass. 

Began to bloom July 22. 

Continued throughout the season. 

At best August 12. 

5. Black and Brown Striped. (Breck.) 

Fairly good. Flowers medium size. Standard flat, notched. 

Color, standard white striped with pink, wings white striped 

with rose. Bloom profuse. 

Began to bloom July 29. 

Continued throughout the season. 

At best August 12. 

6. Black Purple. (Breck.) 

Not a success. Flowers medium size. Color, standard dark 

pink, wings reddish purple. Bloom sparse. 

Began to bloom July 23. : 

Continued throughout the season. 

7. Blanche Burpee. *1894. 

Received from two dealers. The seed from one source did not 



234 AGRICULTURAL EXPERIMENT STATION, IrTHaca, N. Y. 

grow; that from the other was received so late that the plants 

failed to bloom. 

8. Blanche Ferry. (Gardiner.) Fig. 81. 

Very good. Flowers medium size. Standard convex. Color, 

scarlet, the wings with large white blotches. Somewhat bril- 

liant. Bloom profuse. 

Began to bloom July 13. 

81.— Blanche Ferry. 

Continued throughout the season. 

Profuse from July 29. 

9. Blue Bell. (May & Co.) 

Not a success. Flowers small. Standard convex, wedge- 

shaped. Color, standard pink, wings purple-rose, Bloom sparse. 

Began to bloom August 9. 

Continued throughout the season. 

10. Blue Bird. (C. B. Strong.) 

Fairly good. Flowers medium size. Standard hooded. Color, 

dark purple-red. Bloom medium. | 
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Began to bloom July 22. 

Continued throughout the season. 

At best August 12. 

11. Blue Edged. (Vick’s Sons.) 

Good. Flowers large. Standard hooded, with two sinuses at 

the sides. Color, purple llac. Bloom profuse. Evidently the 

same as Butterfly. 

Began to bloom July 15. 

Continued throughout the season. 

At best July 29. 

12. Blue Invincible. (Childs.) 

Same as Imperial Blue. 

13. Blushing Beauty. (Hutchins.) *1893. 

Good. Flowers small. Standard convex, notched. Color, 

soft, pure salmon. Bloom always sparse. 

Began to bloom August 12. 

Continued throughout the season. 

14. Blushing Bride. (Childs.) 

Fairly good. Flowers large. Standard flat. Color, standard 

pink, wings white blotched with purple-rose. Cheap. Bloom 

profuse. Evidently a strain of Painted Lady. 

Began to bloom July 15. | 

Continued throughout the season. 

15. Boreatton. (Gardiner.)* 

Very good. Flowers medium size. Standard convex. Color, 

standard crimson, wings maroon, deep and rich. Bloom profuse. 

Began to bloom July 16. 

Continued throughout the season. 

Profuse from July 22. 

16. Bronze King. (Burpee.) 

Good. Flowers medium size. Standard flat, stiff, notched. 

Color, standard light pink, wings white. Bloom medium. 

Began to Bloom July 16. 

Continued until September 15, quite uniformly. 

17. Bronze Prince. (Burpee.)* 

Good. Flowers large. Standard flat. Color, purple-red, the 

wings the more purple. Bloom medium. 

Began to bloom July 22. 
J 
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Continued throughout the season. 

At best August 12. 

18. Butterfly. (Burpee.) Fig..82. 

Very good and dainty. Flowers medium size. Standard 

hooded, with two sinuses at the sides. Color, purple-lilac, one of 

the prettiest. Bloom profuse. 

Began to bloom July 17. 

Continued throughout the season. 

Profuse from August 5. 

82.—-Butterfly. 

19. Captain Clarke. (Burpee.)* 

Poor quality, but prolific. Flowers small. Standard flat, stiff. 

Color, standard white merging into pink and purple, wings white 

with a purplish cast. Bloom profuse. Far from being beautiful. 

Began to bloom July 16. 

Continued throughout the season. 

At best August 5. 

20. Captain of the Blues. (Gardiner.)* 

Very good. Flowers large. Standard flat. Color, purple-red, 

the wings more purple. Bloom profuse. 

Began to bloom July 18. 

Continued throughout the season. 
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At best August 12. 

21. Captain Sharkey. (Breck.) 

Flowers small. Standard. flat. Color, standard pink, wings 

dark rose. Bore only one flower. Evidently not a fair test. 

Bloomed August.8. 

22. Cardinal Wolseley. (May & Co.) 

Very good. Flowers large. Standard flat, slightly wedged. 

Color, standard crimson, wings maroon, rich. Bloom somewhat 

profuse. Same as Cardinal? 

Began to bloom July 19. 

Continued throughout the season. 

At best August 12. 

23. Carmen Sylva. (Hutchins.) 

Not a success. Flowers medium size. Standard convex, 

notched. Color, standard pink, wings dark rose-purple. Bloom 

very sparse. 

Began to bloom August 5. 

Bloom of short duration. 

24. Countess of Radnor. (Gardiner.)* Fig. 72. 

Very good, unique. Flowers large. Standard hooded. Color, 

lavender blotched with red-purple. Bloom medium in quantity. 

Began to bloom July 17. 

Continued throughout the season. 

At best August 12. 

The same from Hutchins, except that the bloom was profuse, 

beginning with July 22. 

25. Crown Princess of Prussia. (Burpee.) 

Good. Flowers medium size. Standard convex. Color, 

standard pink, wings rose-pink. Bloom profuse. 

Began to bloom July 15. 

Continued throughout the season. 

At best August 12. 

Cupid: See page 182. 

26. Dark Red. (Childs.) 

Same as Painted Lady. 

27. Delight. (Breck.)* : 

Good. Flowers small. Standard concave, stiff. Color, white. 

Bloom medium. 
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Began to bloom July 24. 

Continued throughout the season. 

At best August 12. 

Same from Burpee, but bloom very profuse. 

28. Dorothy Tennant.* 1892. Fig. 78, center. 

yood. Flowers large. Standard hooded. Color, red purple, 

the wings more purple, somewhat heavy. Bloom medium. 

Began to bloom July 22. 

Continued throughout the season. 

At best August 12. 

29. Duchess of Edinburgh.* (Burpee.)* 

Good. Flowers small. Standard flat, stiff. Color, standard 

pink, wings rose pink. Bloom profuse. 

Began to bloom July 19. 

Continued throughout the season. 

At best August 5. 

30. Duchess of Marlboro. (May & Co.) 

Very good. Flowers small. Standard flat. Color, standard 

pink, wings rose-pink. _ Bloom profuse. 

Began to bloom July 22. 

Continued throughout the season. 

At best August 5. 

31. Duke of Clarence. (Hutchins.)* 1893. 

Fairly good. Flowers large. Standard somewhat hooded, 

with two sinuses in the sides. Color, purplish red, the wings 

strongly purple. Bloom profuse. 

Began to bloom July 22. 

Continued throughout the season. 

At best August 12. | 

32. Duke of Kent. (May & Co.) 

Good. Flowers small. Standard flat, wedge-shape. Color, 

rose-pink. Bloom medium. 

Began to bloom July 27. ; 

Continued throughout the season. 

At best August 5. . 

33. Emily Eckford. (Hutchins.)* 1893. 

Good quality. Flowers medium and large. Standard hooded. 

Color, red-purple, bright. Bloom always sparse. 



SwpEtT PRAS. 239 

Began to bloom July 15. 

Continued throughout the season. 

34. Emily Henderson. (Burpee.) Fig. 79, bottom. 

Very good. Flowers medium size. Standard flat, notched. 

Color, pure white. Bloom profuse, early. 

Began to bloom July 18. 

Continued throughout the season. 

At best July 22. |; 

35. Empress of India. (Burpee.)* 

Very good. Flowers large. Standard flat, stiff. Color, sal- 

mon, soft, bright, one of the most beautiful. Bloom medium. 

Began to bloom July 17. 

Continued throughout the season. 

Profuse from August 12. 

36. Hina. (Hutchins.) | Fig. 78, right. 

Good. Flowers medium size. Standard fiat, wedge-shaped. 

Color, standard pink, wings rose, brilliant. Bloom medium. 

Began to bloom July 13. 

Continued until September 1. 

At best August 5. | 

37. Fairy Queen. (Burpee.) 

Rather poor. Flowers small. Standard flat, stiff. Color, 

white, streaked or shaded with pink, the soft color almost pure. 

Bloom very profuse. , 

Began to bloom July 11. ; 

Continued throughout the season. 

At best August 5. | 

38. Firefly. (Hutchins.)* 1893. 

Good in quality. Flowers small. Standard flat, stiff, spread- 

ing. Color, standard, crimson, wings rose-pink. 

Bloom very sparse. | 

Began to bloom August 7. 

Continued throughout the season. 

39. Flesh-Colored. (Caldwell and Jones.) 

Of no great value. Flowers small. Standard flat, notched. 

Color, standard pink, wings rose-pink. Bloom sparse. Much like 

Painted Lady. 

Began to bloom July 17. 

Continued throughout the season. 
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40. Gaiety. (Hutchins.)* 1893. 

Fairly good. Flowers medium size. Standard slightly con- 

vex. Color, white, heavily streaked with pink, bright and some- 

what fickle. Bloom profuse. 

Began to bloom July 20. 

Continued throughout the season. 

At best August 12. , 

41. Grand Blue. (Gardiner & Co.) 

Same as Imperial Blue. 

42. Her Majesty. (Hutchins.)* 1892. 

Good quality. Flowers medium size. Standard flat. Color, 

rose-pink. Bloom always sparse. 

Began to bloom July 31. 

Continued throughout the season. 

43. Ignea. (Burpee.)* 

Good. Flowers large. Standard flat. Color, standard pink, 

wings, rose-pink, brilliant, one of the richest colors, Blooms 

sparse. 

Began to bloom July 15. 

Continued throughout the season. 

At best August 12. | 

44. Imperial Black. (Perry Seed Store.) 

Fairly good. Flowers large. Standard hooded with two si- 

nuses at the sides. Color, purplish red. Bloom profuse. Prob- 

ably same as Imperial Blue. 

Began to bloom July 20. 

Continued throughout the season. 

At best August 5. | 

45. Imperial Blue. (Burpee.)* Fig. 88. 

Not a success. Flowers medium. Standard somewhat rolled. 

Color, purple-red. Bloom medium. 

Began to bloom July 18. 

Continued throughout the season. 

At best August 12. 

46. Improved Painted Lady. (Landreth & Sons.) 

Very good. Flowers medium size. Standard flat, somewhat 

wedge-shaped. Color, standard pink, wings light pink, or white 

blotched with rose-pink. Bloom profuse. 
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Began to bloom July 13. 

Continued profuse from July 22. 

AT. Indigo King. (Burpee.)* 

Fair quality. Flowers large. Standard hooded with two si- 

nuses at the sides. Color, standard, dark purple-red, wings, dark 

plum. Bloom medium. 

Began to bloom July 22. 

Continued throughout the season. 

At best August 12. 

48. Invincible carmine. (Burpee.) 

Not a success. Flowers small. Standard flat, wedge-shaped. 

83.—Imperial Blue. 

Color, standard dull pink, wings rose-pink. Bloom always 

sparse. 

Began to bloom July 31. 

Continued until September 1. 

49. Invincible Scarlet. (Gardiner.) 

Good. Flowers small. Standard convex, base wedge-shaped. 

Color, scarlet. Bloom profuse. Brilliant, but somewhat cheap, 

from becoming white about the edges as it fades. 

Began to bloom July 15. 

Continued throughout the season. 

Profuse from August 5. 

50. Invincible Striped. (Burpee.) 

Fairly good. Flowers medium size. Standard slightly con- 

16 
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vex, notched. Color, white streaked with pink, rather cheap. 

Bloom profuse. 

Began to bloom July 20. 

Continued throughout the season. 

At best August 12. 

51. Isa Eckford. (Burpee.)* 

Very good. Flowers medium size. Standard sometimes: 

hooded. Color, light rose-pink, delicate. Bloom profuse. 

Began to bloom July 19. 

Continued throughout the season. 

At best August 12. 

52. Joanna Theresa. (Breck.) 

Good. Flowers medium size. Standard flat, stiff, notched. 

Color, standard dark pink, wings reddish purple, rich. Bloom 

profuse. | 

Began to bloom July 19. 

Continued throughout the season. 

At best August 12. 

53. Lady Beaconsfield. (Hutchins.)* 1894. 

Not a success. Flowers small. Standard convex, wedge- 

shaped. Color, standard dull pink tinged with lavender, wings 

lavender and a very light yellow. Bloom medium. 

Began to bloom July 18. 

Continued until September 1. 

At best August 12. 

54. Lady Penzance. (Hutchins.)* 1894. 

Good. Flowers large. Standard slightly hooded. Color,. 

cherry. Bloom moderately profuse. 

Began to bloom July 24. 

Continued throughout the season. 

At best August 12. 

55. Lemon Queen. (Burpee.)* 1892. 

Very good. Flowers medium size. Standard flat, stiff. 

Coler, white with a slightly pinkish cast, soft, bright. Bloom | 

medium. 

Began to bloom July 138. 

Continued throughout the season. 

Profuse from August 5. 
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56. Light Blue and Purple. (Burpee.) 

Not wholly a success. Flowers small. Standard convex, stiff, 

notched. Color, standard dark pink, wings purple. Bloom 

sparse. 

Began to bloom August 3. 

Continued throughout the season. 

57. Lord Derby. (May & Co.) 

Fairly good. Flowers small. Standard slightly concave, 

wedge-shaped. Color, standard pink, wings purple-pink. Bloom 

medium. 

Began to bloom July 17. 

Continued throughout the season. 

At best August 5. 

58. Lottie Eckford. (Burpee.)* 

~Not a success. Flowers medium size. Standard hooded. 

Color lilac. Bloom sparse. 

Began to bloom July 29. 

Continued until September 1. 

See also New Lottie Eckford. 

59. Madame Carnot. (Hutchins.) 

Same as Imperial Blue. 

60. Minnie Keepers. (May & Co.) 

Good. Flower large. Standard Hooded. Color, standard 

pinkish lilac, wings lilac. Bloom medium. 

Began to bloom July 19. 

Continued throughout the season. 

At best August 12. 

61. Miss Hunt. (Burpee.)* 

Good. Flowers medium size. Standard flat, slightly wedged. 

Color, light cherry. Bloom medium. 

Began to bloom July 13. 

Continued throughout the season. 

At best August 12. 

62. Mixtures— 

Alneer’s Invincible. (AIneer.) 

A fairly good mixture. The lilac and pink do not har- 

monize any too well. Bloom medium. 

Began to bloom July 19. 
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Continued throughout the season. 

At best July 29. 

Boston Beauties. (Rawson.) 

A fairly good mixture. Bloom somewhat profuse. 

Began to bloom July 23. 

Continued until September 10. 

Breck’s Mixture. (Breck.) 

Almost all white, though the combinations are good. 

Bloom medium. 

Began to bloom July 20. 

Continued throughout the season. 

At best July 12. 

Eckford’s Gilt Edge or Surpassing. (Burpee.) 

Not a good combination, but better than some others. 

Began to bloom July 17. 

Continued throughout the season. 

At best August 12. 

Eckford’s New Miaved. (Burpee.) 

Not a good combination, the contrasts of color too 

strong. Bloom profuse. 

Began to bloom July 158. 

At best August 12. 

Fine Mixed. (Burpee.) 

A mixture of the darker colors, giving a heavy effect. 

Bloom very profuse. 

Began to bloom July 13. 

Continued throughout the season. 

At best August 5. 

Huckins’ Bouquet. (Geo. A. Huckins.) 

None too good. Bloom profuse. 

Began to bloom July 18. 

Continued throughout the season. 

At best August 5. 

Not a good mixture. Too dark. Bloom profuse. 

Began to bloom July 18. 

Continued throughout the season. 

At best August 5. 
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New Varieties Mixed. (Burpee.) 

Combination poor; too great contrasts. Bloom pro- 

fuse: 

Began to bloom July 15. | 

Continued throughout the season. 

Profuse from August 5. | 

Special Colored Plate Mixture. (Burpee.) 

Good, but for the presence of an objectionable striped 

purple. 

Profuse August 12. Out of bloom September 1. 

Splendid Hybrid. (Perry Seed Store.) 

Evidently consisted mainly of one pink variety. 

profuse. 

Began to bloom July 138. 

Continued throughout the season. 

At best August 5. 

63. Monarch. (Burpee.)* 

Not a success. Flowers medium size. . Standard flat. 

light rose pink, soft. Bloom always sparse. 

Began to bloom July 22. 

Continued throughout the season. 

64. Mrs..Eckford.* 1892. 

Not a success. Flowers small. Standard flat, stiff. 

white. Bloom always sparse. 

Began to bloom August 6. 

Continued throughout the season. 

65. Mrs. Gladstone. (Gardiner.)* Fig. 84. — 

Bloom 

Color, 

Color, 

Very good. Flowers medium size. Standard convex, rounded 

apex. Color, a light rose-pink, soft and delicate. Bloom pro- 

fuse. — 

Began to bloom July 13. 

Continued throughout the season. 

Profuse from July 29. 

66. Mrs. Langtry. (May & Co.) 

Fairly good. Flowers medium size. Standard flat, notched. 

Color, pure white, rich. Bloom medium. 

Began to bloom July 30. ) 

Continued until September 15. 

At best August 12. 
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67. Mrs. Sankey. (Burpee.)* 

Fairly good. Flowers medium. Standard fiat. Color, light 

pink. Bloom rather sparse. 

Began to bloom July 22. 

Continued throughout the season. 

At best August 12. 
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84.—Mrs. Gladstone. One of the best pinks. 

68. Nellie Jaynes. (Barteldes & Co.) 

Same as Painted Lady. 

69. New Lottie Eckford. (Hutchins.) 

Good. Flowers large. Standard hooded. Color, lilac. Bloom 

medium. 
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Began to bloom August 3. 

Continued until September 1. 

At best August 12. 

70. Orange Prince. (Burpee, Breck.)* 

Good, unique. Flowers small. Standard convex. Color, 

standard bright orange-pink, wings light rose. Bloom sparse. 

Began to bloom July 29. 

Continued throughout the season. 

71. Ovid. (Hutchins.)*1894. 

Good quality. Flowers large. Standard slightly hooded. 

Color, a bright reddish pink, brilliant, well diffused. Bloom 

always sparse. 

Began to bloom July 20. 

Continued throughout the season. 

72. Painted Lady. (Burpee.) 

Good. Flowers medium size. Standard nearly flat, slightly 

notched. Color, standard rose-pink, wings light pink, or else 

dark pink blotched with white. Bloom profuse. Bright. 

Began to bloom July 13. 

Continued until September 15. 

At best August 12. , 

See Improved Painted Lady. 

73. Peach Blossom. (Hutchins.)* 1894. 

Grew to a height of forty inches, but did not bear a single blos- 

som, although it produced buds at various times throughout the 

season. . 

74. Primrose. (Gardiner.)* 

Good. Flowers medium size. Standard quite convex, notched, 

base wedge-shape. Color, white with a slightly yellowish tinge. 

Bloom sparse throughout the season. 

Began to bloom July 22. 

Continued throughout the season. 

(75. Princess Beatrice. (Burpee.) 

Not asuccess. Flowers medium size. Standard concave, stiff. 

‘Color, soft pink. Bloom sparse. 

Began to bloom July 22. 

Continued throughout the season. 
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76. Princess Louise. (Burpee.) 

Same as Violet Queen. 

77. Princess May. (Hutchins.) 

A failure. One blosom August 5. 

78. Princess of Wales. (Gardiner.)* , 

Good. Flowers large. Standard flat, apex round. Color, 

drab strongly streaked with purplish red, dull. Bloom profuse. 

Began to bloom July 17. 

Continued throughout the season. 

Profuse from July 29. 

79. Princess Victoria. (Burpee.)* 

Good. Flowers medium size. Standard flat. Color, standard: 

pink, wings rose-pink. Bloom medium. 

Began to bloom July 18. 

Continued throughout the season. 

At best August 12. 

80. Purple. (Price & Read.) 

Grew thirty-six inches high. First flower August 9. Did not 

bloom again. 

81. Purple Brown. (Caldwell and Jones.) 

Not a success. Flowers large. Standard somewhat hooded. 

Color, standard purple-red, wings purple. Bloom sparse. 

Began to bloom July 25. 

Continued throughout the season. 

82. Purple Prince. (Burpee.)* 

Not a success. Flowers large. Standard flat, stiff. Color,, 

standard dark pink, wings purple. Bloom sparse. 

Began to bloom July 30. 

Continued until September 15. 

83. Purple Striped. (Burpee.) 

Good. Flowers medium size. Standard flat. Color, purplish- 

red streaked with lilac. Bloom medium. 

Began to bloom July 18. 

Continued throughout the season. 

At best August 12. 

84. Purple Striped. (Caldwell and Jones.) 

Not like Purple Striped (Burpee), but like Black and Brown: 

Striped (Breck). 
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Of little value. Flowers large. Standard flat. Color, white 

striped with rose-purple. Bloom scarcely any. 3 | 

One blossom appeared August 5. 

85. Queen. (Gardiner.)* 

Good. Flowers medium size. Standard convex, base wedge- 

shaped. Color, standard light pink, wings a pink-purple. Bloom 

profuse. 

Began to bloom July 17. 

Continued throughout the season. 

At best August 5. 

86. Queen of England.* 

Medium quality. Flowers medium size. Standard convex, 

notched, base wedge-shape. Color, white. Bloom medium. 
Began to bloom July 18. | | 

Continued throughout the season. 

At best August 12. 

S87. Queen of the Isles. (Burpee.) 

Fairly good. Flowers large. Standard flat, stiff, wings at 
right angles to it. Color, white striped with pink. Bloom some- 

what sparse. 

Began to bloom July 25. 

Continued throughout the season. 

At best August 5. 

88. Red and White Striped. (Breck.) 

Poor. Flowers medium size. Standard convex. Color, white 

strongly streaked with pink. Bloomsparse. 
Began to bloom July 28. 

Continued until September 15. 

89. Rising Sun. (Burpee.) Fig. 78, left. 
Thrifty but not beautiful. Flowers small. Standard flat, 

slightly notched. Color, standard white streaked with cherry, 

wings white and cherry; brilliant. Bloom profuse. | 

Began to bloom July 13. | - 
Continued throughout the season. 

At best August 5. . 

90. Royal Robe. (Hutchins.)* 1894. 

Fair quality. Flowers large. Standard slightly hooded. 

Color, pink, not well diffused. 
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Began to bloom July 20. 

Continued throughout the season. 

Blossoms always sparse. 

91. Senator. (Burpee.)* 

None too good. Flowers large. Standard flat. Color, lilac 

streaked with purplish red. Bloom medium. 

Began to bloom July 23. 

Continued throughout the season. 

At best August 12. . 

92. Scarlet. (Vick’s Sons.) 

Fairly good. Flowers medium size. Standard flat, notched. 

Color, standard pink, wings purple-rose. Bloom somewhat 

sparse. Probably same as Invincible Scarlet. 

Began to bloom July 24. 

Continued throughout the season. 

93. Scarlet Striped. (Burpee.) 

None too good. Flowers large. Standard fiat, wedge-shape- 

Color, white strongly streaked with pink, cheap. Bloom me- 

dium. 

Began to bloom July 20. , 

Continued throughout the season. 

At best August 12. 

94. Scarlet Winged. (Vick’s Sons.) 

Did not grow. 

95. Snowflake. (C. B. Strong.) 

Did not bloom. 

96. Splendid Lilac. (Burpee.) 

Good. Flowers medium. Standard convex, slightly notched. 

Color, standard pink edged with red purple, wings lilac. Bloom 

profuse. 

Began to bloom July 17. 

Continued throughout the season. 

At best August 5. 

97. Splendor. (Burpee.)* Fig. 77. 

Good. Flowers medium size. Standard flat. Color, bright 

pink. 

Bloom sparse. 

Began to bloom July 22. 
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Continued throughout the season. 

98. Stanley. (Hutchins.)* 1894. 

Good quality. Flowers large. Standard flat. Color, stand- 

ard, dark pink, wings, rose-purple. Bloom always sparse. 

Began to bloom August 2. 

Continued throughout the season. 

99. Tangier Scarlet. (Price & Reed.) Fig. 74. 

Very good at a distance from the sweet pea. If both are to- 

gether, the sweet pea is smothered, this species maturing very 

much the earlier. Flowers medium size. Standard, sometimes 

flat, stiff, obcordate, pointed, at others closely hooded so as to 

overlap itself and enclose the wings. Wings very small. Bloom 

profuse. A strong grower. 

Began to bloom July 1. 

Continued through most of the season. 

Profuse from July 138. 

A variety of Lathyrus Tingitanus. See p. 174. 

100. Venus. (Hutchins.)* 1893. Fig. 85. 

Good to very good. Flowers large. Standard slightly hooded. 

Color, soft pink, delicate. Bloom rather sparse. 

Began to bloom July 19. 

Continued throughout the season. 

Blossoms always scattered. 

101. Vesuvius. (Burpee.) 

Good. Flowers small. Standard flat, stiff, notched. Color, 

standard pink with a shade of purple, wings reddish purple. 

Bloom somewhat profuse. 

Began to bloom July 18. 

Continued throughout the season. 

Profuse from August 5. 

102. Victoria Regina. (May & Co.) 

Not a success. Flowers medium size. Standard flat, broad. 

Color, standard white heavily blotched with pink, wings blotched 

with purple-rose, cheap. Bloom medium. Much like Invincible 

Striped. 

Began to bloom July 24. 

Continued throughout the season. 

At best August 12. 
/ 
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103. Violet Queen. (Burpee.) 

Fairly good. Flowers small. Standard flat, wedge-shaped. 

Color, standard light pink, wings pink-rose. Bloom medium. 

(Princess Louise.) 

Began to bloom July 26. 

Continued throughout the season. 

At best August 12. 

104. Waverly. (Burpee.)* 1892. 

Good. Flowers small. Standard flat, wedge-shape. Color, 

85.—Venus. Soft and delicate pink. 

standard light pink, wings light purple-pink. Bloom somewhat 

profuse. 

Began to bloom July 22. 

Continued throughout the season. 

At best August 12. 

105. White. (Burpee.) 

Fair. Flowers medium. Standard, slightly convex, notched. 

! 

Color, pure white. Bloom always sparse. 

Began to bloom July 18. 

Continued until September 1. 
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Same from another dealer. Not a success. Flowers medium 

size. Standard flat, deeply notched. Color, pure white. Bloom 

sparse. 

Began to bloom July 30. 

Continued thronghout the season. 

At best August 12. 

106. White Invincible. (Childs.) 

Fairly good. Flowers small. Standard flat, stiff. Color, 

white. Bloom medium. 

Began to bloom July 22. 

Continued throughout the season. 

At best August 5. 

The superlative (“very good”) varieties in this test are the 

following: 

Adonis, 

Apple Blossom, 

Blanche Ferry, 

Boreatton, 

Butterfly, 

Captain of the Blues, 

Cardinal Wolseley, 

Countess of Radnor, 

Duchess of Marlboro, 

Emily Henderson, 

Empress of India, 

Improved Painted Lady, 

Isa Eckford, 

Lemon Queen, 

Mrs. Gladstone, 

Tangier Scarlet. 
A. P. WYMAN. 

Ly He BAILEY. 
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CORNELL UNIVERSITY, ITHACA, N. Y., February 8, 1896. 

Honorable Commissioner of Agriculture, Albany : 

Sir.— This account of our cultivation of chrysanthemums in 1895, is sub- 
mitted for publication under Chapter 230, of the Laws of 1895. 

In our former report (Bulletin 91) of chrysanthemums, made nearly a 
year ago, we took the opportunity of a fly-leaf to explain our position upon 
the vexed question of the testing of novelties. We made the following 
statement: “ We refuse to test varieties simply because they are new. 
Our basis of study is the monograph—the investigation of a particular 
subject, rather than the indiscriminate growing of things which chance 
to be put upon the market in a given year, and which have no relationship 
to each other aside from a coincidence in date. When we take up a cer- 
tain group of plants for study, we endeavor to secure every variety of it, 
old or new. These varieties are studied not only in the field, but botanical 
specimens are invariably made of every one, so that the experimenter has 
specimens before him for leisurely study when the hurry of field work 
and the excitement of bug-catching are done. We are always glad to 
receive the seed novelties of any year, but we do not agree to report upon 
them or even to grow them. If we were to attempt to grow them all, we 
should simply be making a museum of curiosities, and we should have no 
time left for investigation and experiment.” 

This seems to be plain enough to allow of no mistake as to our position, 
yet we have been half accused of an unwillingness to aid dealers and buy- 
ers in the determining of synonyms and the discarding of duplicate and 
unworthy varieties. This is exactly the opposite of the truth. We are 
so desirous of aiding in this direction that we have refused to make any 
effort except when we believed that we could really accomplish the pur- 
pose. Wegaare free to say that we have no sympathy with the ordinary 
“variety test,’ which simply grows a lot of things and then sets down a 
few unrelated measurements of them. One must make a comprehensive 
and detailed and prolonged study of his subject, with all the factors before 
him, before he is able to judge of such an apparently simple thing as the 
merits of varieties. All estimates of varieties must be comparative. One 
can not grow an onion, and then say that it is or is not the same as others, 
nor can he likely give any accurate measure of its comparative merits. 
for he has no other varieties with which to compare; and he can not 
carry even such emphatic subjects as onions in his mind from year to 
year. One can not file away specimens of all garden varieties, as they 
grow in all soils and all seasons, as he can dried plants and bugs. If the 
station officer is to be able to identify and to judge all varieties sent to 
him, he must attempt to grow every variety of plant every year. And 
even if he should grow them all, he would likely gain little, save exper- 
ience, from his effort, for the subject is too large for instant study. In 
1896 we expect to make a study of Brussels sprouts, dahlias, sweet corn, 
chrysanthemums, cannas and tuberous begonias, and any person who has 
varieties of these things which he wants tested may send them to us. Of 
these things, especially the ornamentals,-we should receive the novelties 
in advance of their general introduction, if possible. 

In this chrysanthemum study, I have been fortunate in my associates. 
Mr. Miller is a special student in horticulture, a graduate of the University 
of Michigan, and has given most enthusiastic attention to our chrysan- 
themum test. Mr. Hunn is a gardener of much experience, well known 
for his long and earnest connection with experiment station work. 

L. H. BAILEY. 

Le 



86,--Chrysanthemums grown for specimen blooms. 



The 1895 Chrysanthemums. 

I. Sunpry REMARKS UPON THE SUBJECT. 

It is charged that the rapid popularization of the chrysanthe- 

mum is mere fashion. It may be so; but if fashion were hence- 

forth always to produce so many beauties as it has in the chrys- 

anthemum, it might be forgiven its endless record of follies. The 

transcendent merit of the chrysanthemum lies in its almost limit- 

less variety of form, texture and color of flowers. There is no 

plant known to American gardens which approaches it in these 

respects, not even the rose. Such variety of form is possible only 

in compositous flowers, in which each floret is a distinct element 

and capable of independent development. One cannot feel the 

truth of these remarks until he has an opportunity to study a 

large collection of varieties growing together. He will then see 

that almost every form of compositous flower which the mind can 

picture has here arisen. 

Yet, various as the chrysanthemums are, there are limitations 

to the development of the species in certain directions. For ex- 

ample, it is idle to look for a blue chrysanthemum. This is not 

because of any assumed or theoretical incompatibility of the blue 

and yellow series of colors, but simply because no true blue vari- - 

eties have ever yet appeared, to our knowledge. The only guide 

in the breeding for particular characters is experience, or the ob- 

served behavior of the species. The chrysanthemum has been 

cultivated for some thousands of years, but amongst all its de- 

partments it has given no blue flowers. It is reasonable to ex- 

pect that if no hint of such variation has occurred in all this 

eventful evolution, we can have little hope for its appearing in 

the future. The same remark will apply to the much-coveted 

but ever-evasive blue rose. It is a fundamental tenet of plant- 

breeding that the operator must put himself in line with the 

natural tendencies of the plant and work harmoniously along 
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with nature, rather than to set himself against her. Man’s power 

lies more in improving or augmenting tendencies which already 

exist than in creating new tendencies. There is a tradition, to 

be sure, that a blue chrysanthemum was once produced, under 
political pressure, in the orient, but there is no exact knowledge 

of the matter; and if the King of Japan really did receive such 
a tribute, I am willing to believe that some one connected with 

the transaction forestalled the modern flower “ artist ” and dyed 
the flower. It is possible, of course, that a blue chrysanthemum 

may appear, but the probabilities are all against it; and if it 
does come, it will probably originate as a sport 

or bud-variety rather than as a definite attempt 

thereat on the part of the operator. 

One must remember, too, in this connection, 

that the heavy colors of chrysanthemums are 

nearly always associated with heaviness and 

gracelessness of habit. We have no pure deep 

red with the cut of Mrs. Rand, for example. But 

even the same form, particularly if it inclines 

strongly to regularity, has a heavier appearance 

in dark colors than in light ones. There is no 

more fertile field for the development of new 

types than in the combining of light and grace- 

ful forms with dark colors. 

RI lag A word about the culture of chrysanthemums.— 

Our own tests of chrysanthemums have been 

made for the purpose of obtaining specimen or exhibition blooms. 

The plants are, therefore, trained to a single stem and a single 

flower. Fig. 86 shows our house as it looked last November. 

When so many varieties are grown, the house is not at its best 

at any one time, but there is a progressing exhibition. The house 

therefore, lacks the full appearance of an ordinary commercial 

house. These plants were made from cuttings taken the pre- 

vious spring, the plants having been grown in pots until late 

July, when they were taken from the pots and set in the bed. 

This growing of the plants to a single bloom does not produce 

the most decorative or satisfactory results. It simply gives large 

specimen blooms. I much prefer to grow from three to six 
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blooms on a plant, and shall do so this year. The plants may be 

flowered in pots, or in a solid soil bench. Very good small plants 

may be brought to perfection in 6-inch pots, but the best results, 

in pot plants, are to be obtained in 8-inch or 10-inch pots. If the 

plants are to be used for decoration, they should, of course, be 

grown in pots, but the best results for cut flowers are usually ob- 

tained by growing in the earth. In any case, the cuttings are 

made from the tips of basal or strong lateral shoots, late in Feb- 

ruary, to May. One form of cutting is shown in Fig. 87. It is 

inserted in the soil to the point C. If the plants are to be flow- 

ered in pots, in which case they usually mature earlier, the cut- 

tings may be started as late as April, or even June; but if they 

are grown in the soil and large plants are desired, the cuttings 

should be taken in February or March. The plants which are 

flowered in the soil are generally grown in pots until July. The 

grower must decide how many blooms he desires on a plant, and 

then train the plant accordingly, bringing up the different 

branches so that they will all bloom at the same time. A well- 

grown chrysanthemum, in an 8-inch pot and bearing five or six 

perfect blooms, is one of the most decorative plants which the 

florist can produce. 

Reflections upon nomenclature, classification and variation (Mr. 

Miller).—There is need for reform in three important matters re- 

lating to chrysanthemums—nomenclature, synonomy and classi- 

fication. New varieties of chrysanthemums often bear absurd, 

bombastic and vulgar names. Many are named after society 

leaders and prominent persons. There are always practical rea- 

sons why novelties are named after popular men and women, and 

these reasons are often unworthy ones. The poor quality of 

cigars named after election candidates is notorious. Those who 

buy new flowers, because of the attractive names, usually feel de- 

frauded of their sympathies. The criticism is often made that our 

monthly magazines are dealers in attractive titles; that the mat- 

ter is rarely as spicy as the caption. The disseminators of new 

horticultural varieties take advantage of waves of popular enthu- 

siasm. They name flowers after actors, base-ball players, barons, 

saints and society leaders. Almost is realized one of Dean Swift’s 

dissonant combinations, “lords, fiddlers, judges, and dancing 
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masters.” The only. consistent course is to abolish the whole 

system of naming varieties after living persons. So long as this 

system continues, the element of disappointment and bad taste 

will persist. It is a constant reproach to horticulture that the 

art lacks dignity. Need it also be pointed out that we seem to be 

deficient in imagination? 

The reform would be sweeping if made all at once, but there 

is a preliminary step in this direction that can easily be taken. 

All such titles as Mr., Mrs., Miss, General, Judge, Count, Baron, 

etc., should be dropped. These titles cause endless confusion. 

What makes the case peculiarly hopeless is that the National 

Chrysanthemum Society of England, in its Official Catalogue, has 

set the example of indexing varieties according to these titles, in 

defiance to the established rules adopted by librarians, indexers 

and cataloguers. It frequently happens that the pater familias is 

not the only popular member of the family. In verifying varie- 

ties by English catalogues (whose methods have been tamely 

copied in America) it is often necessary to remember which is 

Miss Blank, and what are the first names of the other daughters. 

Label-writers are usually careless, and their “ M” may stand for 

Mr., Mrs., Miss, Monsieur or a Christian name. According to 

the trade journals it is not uncommon to order a “ Miss” and 

geta “Mr.” The use of titles ought to be discontinued. 

There are other problems of nomenclature which are coming 

up constantly. Many of them have been considered by societies 

devoted to other flowers or to fruits. The only real attempts to 

solve any of these problems have been made by the American 

Pomological Society, and, for vegetables, by a committee of Ex- 

periment Station horticulturists. The Pomological Society has 

drawn up a set of rules, but, unfortunately, the other societies do 

not follow them. What is really wanted for progress is a na- 

tional horticultural society in which professional growers of 

plants, amateurs and botanists may work together. The socie- 

ties devoted to the culture of a single flower could coéperate with 

the national society. Of course, a society, as such, might not deal 

with problems of synonomy and classification, but its members 

could do so either as committees or as individual students. Ree- 

ords of hybridization are worth keeping, as well as many other 
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data for a study of the botany of cultivated plants. It is a pity 

that we have no horticultural society of the dignity of the Royal 

Horticultural Society. The American genius for organizing 

ought to be able to create a better society than this for our own 

needs. Commercial men could supply materials for history and 

science, and botanists could instruct plant-breeders at almost 

every point of their work. 

There is this distinction between botanical classification and 

horticultural classification: The world can wait for the first; the 

second has a daily practical bearing. Prizes often do harm in 

this—that they encourage production of flowers that conform to 

arbitrary and fallacious standards and discourage informality 

and freedom. This is strongly illustrated in the case of the 

Mrs. Alpheus Hardy chrysanthemum. The hairiness of that va- 

riety was no novelty in the western world. It had repeatedly ap- 

peared in England and had been patiently, if not sorrowfully, re- 

pressed. The florists did not want a hairy flower, nor was it 

absolutely new, and the success of the florist who sold it for . 

$1,500 and the dealer who is supposed to have made $10,000 out 

of it in one year, must be explained in some other way. The 

lesson of this is that conventional standards and horticultural 

classifications are often tyrannical. It is certain that in 1886 no 

hairy chrysanthemum could have won a prize before the National 

Chrysanthemum Society of England. If florists want a good 

example of the tyranny of classifications they can examine the 

centenary catalogue of that society and see the ten artificial sec- 

tions that the English have made and Americans too often fol- 

low. The English have more rigid classifications, a more severe 

system of scoring by points, bigger prizes and less individuality 

in their flowers. 

The danger of suppression of individualism can be averted for 

the present, so far as the American Chrysanthemum Society is 

concerned, by a more liberal interpretation of what “ incurved ” 

and “ Japanese” may mean. The Japanese section should be 

made broad enough to include most types which do not fit else- 

where. The English “incurved ” chrysanthemums are compact, 

round, formal and regular. The florets are carefully arranged in 

mathematical order by means of forceps. The “ dressing” of 
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88.—Forms of chrysanthemum florets. (See pages 265.) 

Floret incurved, 13, Incurved and cupping, 4, 

Floret reflexed, 2, Incurved and hooded (cucullate), 5, 

Margin incurved, 7, 10, Laciniate, or cut, 13, 14, 

Margin revolute, 2, 15, Twisted, 15, 16, 

Ligulate, 1, 6, Hairy, 4, 5, 

Tubular, 12, 13, Quilled, 11, 

Various degrees of tubularity, 7-13, 

Doubly curved (7. e., twice curved, not ‘‘ recurved ”’), 3. 

16 



THe 1895 CHRYSANTHEMUMS. 265 

petals is unpopular in this country. The guard petals of exhibi- 

tion carnations in England used to be pasted down on cardboards. 

There are perfectly estimable people who still take pleasure in 

the stiffest incurved chrysanthemums. Indeed, it is the wonder 

and the glory of the chrysanthemum that it can be varied to suit 

all tastes. This variability is a thing inherent and essential. It 

is the peculiar genius of the composites. Asters have it, dahlias 

have it, and chrysanthemums most of all. It is capable of reflect- 

ing the fleeting frivolities and fashions of the age as well as cer- 

tain deeper and dearer things. Chrysanthemums can be formal 

as well as fanciful, but we have plenty of other formal flowers. 

Incurved chrysanthemums were popular in a hoop-skirt age, but 

the Japanese are truly fin de siecle. They are informal, fanciful, 

quaint, odd, individual, and, therefore, a more complete expres- 

sion of the times than single, incurved, anemone or pompon- 

flowered sections. 

Descriptions of the florets (Mr. Miller).—The greatest confusion 

exists in commercial catalogues as to descriptive terms for chrys- 

anthemums. For example, the word “recurved” is used by 

some dealers to mean twice curved or doubly curved, 7. e., the sec- 

ond curve being in a direction opposite to that of the first. (See 

No. 3 in the plate illustrating different types of florets, Fig. 88.) 

Botanists, however, use “recurved” to mean a single curve of 

greater extent that that expressed by “refiexed.” Descriptive 

catalogues are hard to write and harder still to order from. Illus- 

trations are preferable in this day of cheap mechanical processes 

of engraving. A “half-tone” gives one an idea of the bloom 

which no words can convey. Sometimes, however, the individu- 

ality of the floret needs special notice, and it is often impossible 

to tell from the loose description of florists whether they are 

describing the blossom or the floret. Illustrations are needed to 

give general effect, and botanical terms to describe particular 

effects. No descriptions can convey the idea of the form, com- 

pactness or looseness, regularity or irregularity of the blossom so 

well as a picture does. The floret, however, can sometimes be 

described by words that are helpful to the imagination. “ Os- 

trich plume” is a fanciful and attractive name, but it has no 

place in botany. “ Hairy” isthe proper term. A head of florets 
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like No. 13 (Fig. 88) gives the general effect of hairiness, and it 

takes a second look to determine that the individual florets are 

irregularly cut, but do not have hairs or trichomes, as do florets 

4 and 5. 

Cataloguers should distinguish between a floret and its margin. 

For example, a reflexed floret may also have its margins reflexed 

89.—W. W. Astor. Four-fifths natural size. 

(No. 2); an incurved floret may be ligulate (No. 6), tubular (No. 

13), or have its margins incurved (No. 7). Unfortunately, it is 

impossible to indicate such various degrees of tubularity as are 

successfully presented by the florets No. 13 to 7. Nos. 12 and 13 

are properly called tubular and No. 11 quilled. The ligulate 

form of petal is conceived to have been originated by the splitting 
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of a tubular form. This theory is well illustrated by florets 13 to 

6. In No. 9, half of the floret shows the tubular origin, and 

half is ligulate. Whether the opposite tendency for ligulate to 

produce tubular forms exists, is a question. Possibly Nos. 7, 15 

and 16 might be regarded as transitional forms from the ligulate 

to the tubular. It is often important to distinguish whether a 

floret is ligulate or whether the margins are incurved. For ex- 

ample, single, intense, vivid colors are probably best displayed 

by a ligulate floret. Crimsona (No. 6) is a case in point. The 

color of Miss Helyett is a similar shade, but the general effect is 

ruined (for some at least) by a distracting element: the margins 

of the florets are turned in so much that florists would say, “ it 

shows the under side.” 

Various types of chrysanthemum florets are shown, natural 

size, in Fig. 88. No. 1is a ligulate floret which was incurved in 

the bloom; No. 2 stood reflexed in the flower, margins revolute; 

No. 3, floret doubly curved, is cupped at base and top and high 

in the middle; No. 4, incurved as it stood in the flower, hairy- 

tipped, cupped, but the character not showing well in the cut 

(Mrs. Higinbotham); No. 5, incurved in the flower, hooded and 

hairy-tipped; No. 6, ligulate floret (Crimsona); No. 7, tubular 

below, broadly ligulate above, the margin incurved; No. 8, 

greater part of the floret tubular; No. 9, to be compared with No. 

7; No. 10, a partially tubular floret, with very slender base and 

strongly involute blade; No. 11, quilled floret; No. 12, tubular, 

straight (Iora); No. 13, tubular and curved or hooked, the apex 

cut or laciniate (Mrs. R. W. E. Murray); No. 14, deeply cut or 

laciniate (Mrs. W. H. Rand); No. 15, broad at base, twisted above 

{Ezeta); No. 16, floret twisted throughout (Shavings). 

Color problems (Mr. Miller).—In consulting catalogues of chrys- 

anthemums for the purpose of verifying new varieties, some very 

perplexing color problems were encountered. Much of this con- 

fusion can never be straightened out, because color is a sub- 

jective phenomenon. It exists in the minds of men, rather than 

-jinnature. But there are certain practical suggestions which can 

be made to flower dealers, and it is to be hoped that some general 

principles can be educed. Cataloguers of new varieties should 

not attempt to make very fine and subtle distinctions, nor should 
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they use such seductive phrases as “soft dove colored,” “ fawn 

colored,” etc. Men who write of colors should be examined for 

color blindness, so that they may know their own limitations. 

The great practical reason against using words expressing fine 

shades of color is that these words mean very different things to 

different persons. It is hard enough to get people to agree on 

such staple colors as red, blue, green and yellow. What the flor- 

ists of the country need is a cheap chart of colors, containing 

simply the common names and the common colors. This matter 

has been agitated for several years. Mr. F. Schulyer Mathews, 

a well-known artist and colorer, prepared a chart for the use of 

florists, which was published as a supplement to the American 

Florist of August 17, 1895. It is an excellent and worthy at- 

tempt, and is a distinct gain to the profession; but it has the 

fault of containing too many uncommon and unimportant colors 

and names of colors. ‘ Dull ultramarine (blue, grayish) ” is too 

long for ordinary use. Even if the florist were capable of dis- 

tinguishing between Mr. Mathews’ “salmon,” “salmon pink” 

and “reddish salmon,” these names would never be attractive 

names for the description of flowers. It is very doubtful whether 

people would care to distinguish lilac and light lilac. Horticul- 

turists ought to agree upon twenty or thirty common names of 

colors and then secure the preparation of a chart to correspond 

with these common names. We need colors for the names in 

common use. 

People must not expect too much of color charts. They should 

realize (as Mr. Mathews does) that pigments cannot compete with 

the colors of nature. Pigments are dead, petals are alive. More- 

over, neither pigments nor petals correspond with the colors of 

the solar spectrum. It is doubtful if Mr. Mathews is warranted 

in calling his colors “absolutely true.” They may be correct 

from the pigmental or chemical standpoint, or from the stand- 

point of technical or trade nomenclature, but it is a question if 

these are to be the standards of absolutely true colors. The fact 

is that there is no absolute standard of color. Lapis lazuli and 

bichromite of potash may furnish very stable and constant pig- 

ments, but these materials and all others have decided limita- 

tions. These limitations must be understood, or there will al- 
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ways be disappointment, no standard in common use, and the 

consequent mutual charges of dishonesty and color blindness. 

There are one or two suggestions which I offer in the hope 

that they may be of some practical help to those selecting varie- 

ties. The first suggestion is intended for those who grow chrys- 

anthemums on a small scale, who wish the best of the new 

91.—Madame Carnot. Half size. 

varieties, and cannot afford to experiment with many. This 

suggestion is that such growers select of new varieties only those 

which havea single color. It is early enough to get those varie- 

ties containing combinations of two or more colors after they 

have stood the test of a year’s experience with the market. Peo- 

ple like strong, vivid and highly individualized single colors in 
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chrysanthemums. There are only two sides to the question when 

a single pure color is considered. People either like or dislike 

it. But when two colors are combined there are infinite possibil- 

ities for difference in taste. For example, here is a list of eight 

recent chrysanthemums, all of which have combinations of only 

two colors—Fred Walz, Mme. O. Mirabeau, Mrs. Potter Palmer, 

Genevieve, Sunset Pink, Mrs. C. Harmon Payne, Edith Smith 

and Burt Eddy. Now, who is to decide which one of these is an 

inharmonious mixture and which a happy combination? But the 

problem is even more complicated than this. Let us suppose that 

the variety Burt Eddy contains seventy per cent. of red (to avoid 

confusion I shall not attempt to describe the shade) and thirty 

per cent. of white, on each floret. Do you suppose that this pro- 

portion can be maintained year after year? Florists know that 

combinations of colors are very unstable. I do not mean to con- 

demn these varieties out of hand. Some of them may prove 

stable as to their proportions, and artistic in effect, but the ordi- 

nary florist can afford to wait a year. The point is, that these 

are typical of a class which it is safer for him not to buy while 

they are new. 

Other mixtures of doubtful value are Gilt Edge, Evening Star, 

Miss Sylvia Shea and Mrs. Moses Wentworth. 

To illustrate how variable the amount of color is, the case of 

the new variety, Miss M. M. Johnson, may be cited. This is adver- 

tised as a pure yellow, but some of the many blossoms grown this 

year showed varying amounts of red. Radiance is another yellow 

that should be made “red proof” before being sent out as a 

pure yellow. Secondary colors appear with age in many new 

varieties that have only one color at their best. The pink that 

comes with age to Crystallina (white) is attractive, but that 

which spreads over Miss Georgiana Pitcher (yellow) makes a 

melancholy spectacle. Often there is a chance for difference of 

opinion. In any case, would it not be well for disseminators in 

their introductory notices to state the fact of secondary color ap- 

pearing with age? An analogous case is that of varieties which 

show the center. Mrs. J. M. Parker, Jr., and Mme. Carnot are 

two of many new examples of this latter class. The center is 

objectionable in one; not objectionable in the other. It is a mat- 



272 AGRICULTURAL EXPERIMENT STATION, ITHaca, N. Y. 

ter of dollars and cents to cut the flowers of the former and sell 

them before the center shows. -But such judgments are essen- 

tially personal. What buyers want is the fact. If the center 

shows, the disseminator should state the fact. 

A blue chrysanthemum is not impossible. It was formerly 

taught that red, yellow, and blue flowers could never be gotten in 

the same species. Scientistsno longer believe in the incompatibil- 

ity of the cyanic and xanthie series of colors. A blue chrysanthe- 
mum may arise either from seeds or “sports.” As far as seedlings 

are concerned, one would naturally be tempted to save the seeds of 

varieties approaching purple. Blue is perhaps most easily reached 

through purple, but when the blue is once obtained the difficulty is 

to keep out the purple. Probably we shall never have an azure- 

blue chrysanthemum. LEven the fringed gentian, which is the 

standard for azure-blue among wild flowers, is not always free from 
purple. The tendency among chrysanthemums is to sport towards 
white, instead of away from it. Of course, sports, like men of 

genius, have a way of disregarding prophecies, but the tendency is 

worth pointing out. The story is often repeated that in the year 

386 A. D. the King of Corea had to pay to the Japanese Emperor 

a tribute consisting of red, white, yellow, blue and black chrysan- 

themums. Even granting that the tribute was actually paid, what 

proof have we that the Japanese word for blue has meant the same 

thing for fifteen centuries? Moreover, how does the average per- 

son know that the Japanese word is properly translated? If those 
who are striving to produce a blue chrysanthemum, are also cher- 
ishing hopes of selling it for $1,500, they should be reminded that 
the public may not care for it when it is obtained. A green chrys- 

anthemum was very rare, but when the two plants of the pink 

variety Viviand-Morel sported to a green simultaneously in differ- 

ent parts of England, the coincidence was barely mentioned in a 
British horticultural journal. 

Fragrance (Mr, Miller).— Can chrysanthemums be made fra- 
grant? Yesand no. Nympheea is fragrant, but it is a small-flow- 

ered variety. There are at least half a dozen others. How much 

these can be developed is a question. At any rate, the large- 

flowered varieties will certainly never all be fragrant. They are 
valued for other things. If odor is associated with hereditary 

constitution, the chances are small for making the genus chrysan- 
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themum a fragrant one. People are not looking to the chrysan- 

themums for odor, but simply for form, color, and texture. Fra- 

grance would have to be very emphatic to make any impression 

beside a flower six or eight inches in diameter. And besides, what- 

ever odor the flower might have would be overpowered by the 
heavy scent of the foliage. Yet there is nothing really incompati- 

ble with the development of odor in the large chrysanthemums, 

Nympheea has been forced to grow flowers four inches across. 

Il. Test or Nove riss. 

In judging new varieties, we have this year divided all the 

chrysanthemums into very good, good, poor, and intermediate. 

The word intermediate does not appear in the list, however, because 

it was: thought best not to try to describe the shades of merit 

between ‘“‘ good” and “poor.” When, therefore, there is no com- 

ment upon the merit of the variety, it is to be understood that, in 
our test, the variety seemed to be only intermediate or indifferent 

in quality. There are so many good and very good chrysanthemums 
on the market that it is necessary to measure new varieties by a high 

standard. If the present judgments seem to imply a rigorous 

standard, it is certainly not so severe as the test of time. It is safe 

to prophecy that most of the new varieties of 1895 will not be for 
sale five years from now. 

The most complete adaptation to current wants is found among 
white and yellow chrysanthemums. There is great room for im- 

provmént in pinks and dark shades. There are plenty of quilled and 

hairy pinks, but the Japanese incurved section possesses no pink of 

the size and beauty of Mrs. Henry Robinson (white) or a dozen 

yellows that could be named. The trouble with delicate shades of 

pink is that the color is rarely evenly diffused and it often fades 
out. The lack of single, pure colors other than white, yellow and 

pink, is very noticeable. Dark reds are very popular, and yet there 
is no section in which so little improvement has been made as that 

represented by Cullingfordii, Geo. W. Childs, John -Shrimpton, 
and Mrs. J. H. White. 

In the description of varieties below, the name in the parentheses 
following the name of the variety signifies the dealer who sent us 
the cuttings; the name at the end of each description is that of the 
introducer, so far as we are able to determine from the current 

18 
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literature. The varieties are arranged alphabetically according to 

the customary rules of library catalogueing, except that whenever a 

name consists of two words, the first of which is an adjective, the 

variety is indexed according to the first letter of the adjective, — e. 

g., Latest Fad is put under “L” and “ Autumn Leaves” under 
“A.” Varieties named for persons are catalogued under the sur- 

92,.—Crimsona. Four-fifths natural size. 

name. All those varieties which were first introduced to the trade 

last year are marked “1895.” Those few without dates are such 

as we have been unable to trace to the introducer ; but they are all 

very recent. 

There are several matters of great practical importance which 

an experiment station cannot determine for the forcing-house 

industry. Florists must decide amongst themselves the shipping 
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qualities of different chrysanthemums and the length of time cut 

flowers will last. These matters are of great practical and momen- 

tary value, but of little scientific or permanent importance. ‘The 

depot for such information should be the trade journals. It is 

surprising that greenhouse men do not supply these lists to their 

trade papers with greater frequency instead of going on year after 

year making avoidable mistakes, and purchasing experience dearly. 
The following varieties described in Bulletin 91 have been grown 

again this year with results similar to those recorded last year. 

Elizabeth Bisland,  Georgienne Bramhall, Charlotte, Maud 

Dean, Golden Wedding, Mrs. Chas. Lanier (better than we said), 
DI? Enfant des deux Mondes, Mrs. Geo. J. Magee, Mayflower, 

Mutual Friend, Niveus, Mrs. Howard Rinek (worse than we said) 
and Miss Florence Pullman. 

Some of the older varieties, not mentioned in Bulletin 91, have: 

been grown again. Of these the following have done well: 

Callendreau, Dr.—Simnilar to Miss Georgiana Pitcher. 
Comley, Jas.—A very good late variety, dark red, changing to 

carmine and white. 
LJora.—See Fig. 93, and page 284. 
Lippincott, Mrs. Cracg. 
Queen, The.—Midseason, white. 
Shrimpton, - here es of Cullingfordu, and the best red 

mum. 
Sunderbruch, £. jee yellow. 

Viviand-Morel.—The standard pink of its class, and still to be 

excelled. 

The following were intermediate in merit: John Bunyan, Geo. 
S. Conover, Miss Heylett, Hua Knowles, Sautel’s White. 

The following were poor or bad: Mrs. Jas. Hadie, John M. 
Kupfer, Mrs. C. H. Payne, Sylvia Shea, Yellow Queen. 

The following descriptions and estimates of varieties are made up 

from notes taken by Mr. Hunn, Mr. Miller and myself. 

The dates in the descriptions indicate when the flowers were at 

their best. 
1. Abbott, Marion (Smith*)—Flower 6 inches wide, pink, “ color 

of La France rose,” incurved, and slightly hairy. Stem 46 inches, 
long jointed. Nov. 20. (Spaulding.) 1895. 

] 

* Nathan Smith & Son, Adrian, Mich. 
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9. Astor, W. W. (Smith)—Good. (See Fig. 89.) Flower medium 
sized. The single row of ray florets white, edged with pink; disk 

flowers yellow, forming a high compact centre. Stem 36 inches, 

leaves small, deeply cut. Claimed to be an improvement in size. 

This belongs to an unpopular class. Considered by gardeners as of 

no value for commercial purposes. Keeps well. (Rob’t Owen, 

Maidenhead, Eng. Introduced in America by Hilland Smith, 1895.) 
3. Atkins, F. LZ. (Smith)—Flower 6 inches. Florets reflexed. 

Stem 40 inches, close jointed, leaves long and pointed. Considered 

by our gardener a good midseason white for. commercial purposes. 

November 16. (Pitcher and Manda.) 1895. 
4. Autumn Leaves (Smith)—Flower 6 inches wide; a combina- 

tion of white, red and yellow, the yellow being confined to the tips 

of the florets. Habit half dwarf, stem close jointed, foliage thick 

and leathery. The combination of color is considered a pleasing 
one by our gardener. At best December 12. (Spaulding.) 1895. 

5. Bigelow, #. M. (Dorner*)\—Good. Flowers 5 to 7 inches, 
with general appearance of a red dahlia. Florets stiff, a few outer 

ones reflexed. Stem 50 inches, close jointed; leaves large, heavy, 

deeply cut. Considered by our gardener a fine, showy variety of a 

color that is scarce among chrysanthemums. Late. (Dorner.) 1895. 

6. Biron, WM. Georges (Beckertt)—Good. (See Fig. 90.) Flower 
6 inches in diameter, bizarre, showing chiefly the reverse side of 
florets which are strongly whorled. Inner sides of florets maroon, 

reverse amber-colored. Stem 42 inches, habit slender, leaves long 

and deeply cut. This eccentric appearance may be incident to 

development or confined to rare cases, as the flower is advertised to 

belong to the Vewiand-Morel type. This is recommended chiefly 
for its oddity and the attention it attracts. November 16. 

(Calvat.) 1895. 

7. Black, Miss Louise D. (Beckert)—Flower 4 to 5 inches in 
diameter, regular and globular, orange-red. Florets small, semi- 
tubular and tending to incurve. Stem 36 inches, habit slender. A 
good variety for its type and color. 1895. 

8. Bloodgood, Helen (Hill{)—Good. Flower 7 to 8 inches, pink. 
Florets mostly incurved, the outer ones irregularly reflexed. Stem 

* Dorner & Son, Lafayette, Indiana. 

t Beckert & Bros., Glenfield, Pa. 
j E. G. Hill & Co., Richmond, Indiana. 
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52 inches, stout and short jointed; leaves deeply cut. An improve- 
ment in pinks. The shade is pure, and the color is quite evenly 

spread over the florets. November 10. (Spaulding.) 1895. 
9. Borel, Pres. (Smith)—Flower 8 inches wide, loosely arranged, 

a striking combination of purple and silver. Stem 56 inches, long 

jointed, leaves long and narrow. Nov. 18. <A French novelty. 
The colors are either liked or disliked at first sight. (Calvat.) 1895. 

93.—Iora. Four-fifths natural size. 

10. Brigand (Smith)— Flower 6 inches wide, deep crimson, 
slightly reflexed. Florets show yellow reverse. Stem 34 inches, 

close jointed, foliage large and light green. At best Dec. 12. 
(Spaulding. Raised by Hill.) 1895. 

11. Bronze Giant (Smith)— Flowers 6 inches, compactly in- 

curved. Florets yellow, shaded and splashed with dark red. Stem 
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30 inches, long jointed, foliage scant. At best Dec. 5. (Spaul 

ding.) 1895. 
12. Bryant, Mrs. W. A. (Pitcher & Manda*) — Flower 7 inches, 

yellow. Habit very tall and slender; stem 5 to 6 feet, long 
jointed, and strong though very thin; leaves small and very un- 

healthy. The color and form of the flower is similar to that of /Z. 
L. Sunderbruch. Nov. 27. (Pitcher & Manda.) 1895. 

13. Carnot, Madam (Smith). Very good. (See Fig. 91.) Flower 
very large (8 inches wide), loose and free, the florets being very limp 

and graceful and ligulate, pure white. Outer florets reflexed or 

hanging, the inner ones variously placed. Very tall (4 ft. or over), 

the stem long jointed, and foliage rather scant. A long keeper and 
a most graceful and excellent white. Nov. 10. (Calvat, 1894. 
Introduced in America by Smith.) 

14. Carnot, Mademoiselle (Becker). Good. Much like the last, 

fully as Jarge or larger, but shows the center, although this defect 

is not greatly objectionable in a flower of this class. White. Stem 

40 inches, long jointed, the foliage rather scant. Nov. 27. Vari- 

ation of No. 13% 

Burt, Eddy. (See Hddy, Burt.) 
15. Chipeta (Smith)—Flowers 7 inches wide, closely incurved, 

‘showing only the reverse side of the florets, the color of which is 
compared to that of ripened oak leaves. Stem 46 inches, close 

jointed, leaves large. At best Nov. 16. (Smith.) 1895. 

16. Compton, Miss Georgie (Spauldingt)—Flower in color and 

shade suggesting a double yellow tulip. Stem 40 inches, close 
jointed, leaves deeply cut, held well from stem. Nov. 10. (Spaal- 

ding.) 1895. 

17. Crimsona (Beckert)—Very good. (See fig. 92.) Flowers 6 

inches wide, dark crimson, the intense color well displayed by the 
ligulate florets. Stem 40 inches, close jointed, leaves large and 

‘deeply cut. Remarkable for the vividness of its deep color and the 
velvety finish of the florets. Reverse light colored. At best Nov. 

27. (W. Jarvis Smith, Pittsburg.) 1895. 

18. Crosby, Hmma NV. (Smith)—Flower 5 inches wide, golden. 
Florets slightly hairy, the outer ones reflexed back to the stem. 

Habit dwarf. Nov. 20. (Spaulding.) 1895. 

* Pitcher & Manda, Short Hills, N. J. 

t T. H. Spaulding, Orange, N. J. 
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19. Crystallina (Smith)... Very good. Flower 5 inches in 

diameter, globular and distinct in form, pure white. Florets are 

crisp, firm, and stand out radially. Stem 36 inches. At best Nov. 

10. This is recommended for its earliness, purity of color, distinct- 

ness of form and keeping qualities. A secondary color appears 

with age, the pink being evenly diffused, and not displeasing. 
(Vaughan.) 1895. 

20. Darville, Camille (Smith)—Flower 5 inches in diameter, 

same form as Ezeta, pure white. Stem 42 inches, short jointed, 

foliage light green. At best Nov. 10. (Spaulding.) 1895. 

De Galbert (see Galbert). 

21. Diavola (Smith)—F lower 6 inches wide, dark red, white and 

light yellow. Reverse of florets silvery red. Florets very wide 

and thick. Stem 40 inches, close jointed, foliage very thick, and 

dark green. At best Dec. 12. (Spaulding.) 1895. 
22. Dinsmore, W. B. (Pitcher & Manda) — Flower 6 inches in 

diameter, regularly incurved, golden. Stem 40 inches, close jointed, 
leaves deeply cut. November 16. | Midseason. (Pitcher & 

Manda.) 1895. 
23. Eddy, Burt (Smith)— Flower 6 inches wide.  Florets 

ligulate, purple and white. Stem 28 to 30 inches, very close jointed, 

foliage small. At best Nov. 16. (Vaughan.) 1895. 
24. Hgyptian, The (Hill) —Same as Wellie Hlverson with us. 

(Hill.) 
25. Hlverson, Miss Nellie (Hill)—Good. Flowers 6 inches, 

incurving, showing the reverse. Inner side of florets dark red, 

reverse bronze. Stem 44 inches, close jointed, leaves large. Nov. 

25. <A good exhibition flower. (Hill.) 1895. 
26. Hvening Star (Beckert)— Flower large, 6 inches across. 

Outer florets reflexed, the inner ones spreading and whorled, show- 
ing the center, semi-double ; color old gold and salmon. Stocky, 30 

inches high. Nov. 16. Odd. 
27. Hxperiment (Smith.) Flowers 6 inches wide, white, very 

loose and spreading. Florets narrow and twisted at the apex. Stem 

46 inches, leaves small. Advertised “ delicate shrimp pink.” Dec. 
23. (Spaulding.) 1895. 

28. Hzeta (Smith.) Good. ‘An improved Rohaillon.” Flowers 
5 inches in diameter, pure yellow, and distinct in form. Stem 59 

inches, close jointed, leaves large and thick. At best Nov. 16. 
The form of the flower head is globular, the general effect is one of 
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regularity. (See Fig. 88 floret No. 15.) Recommended for earli- 
ness, purity of color, distinctness of form, and lasting qualities. 

(Smith). 1895. 
29. Falconer, Jennie (Smith) Flowers 6 inches in diameter, 

lemon yellow, globular. Florets broad, margins incurved and 

cupped. Nov. 25. Considered by our gardener a very good mid- 
season yellow. (Spaulding.) 1895. 

94.—Northern Lights. Three-fifths natural size. 

30. Hitzwygram, Lady (Beckert)— Poor. Flower 4 inches,. 
white. Half dwarf. Not equal to advertised merits. (H. J. 

Jones.) 1895. 
31. Galbert, Mlle. M. A. de (Beckert)— Flowers 6 inches, pure 

white. Florets broad, incurved, a few outer ones reflexed. Stem 

40 inches ; foliage scant. Nov. 19. (D. Calvat.) 1895. 
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32. Gardiner, Mrs. John (Beckert) — Flowers 5 inches, yellow, 

ineurved. Stem 32 inches, long jointed, leaves small. Early. Nov. 
3. (H.J. Jones.) ‘1895. 

83. Genevieve (Vaughan) — Flower medium in size, 5 inches 
across. Florets straight or shghtly reflexed, the inner ones white 

and the outer ones splashed with pink. Stem 30 inches, weak, the 
foliage small. Nov. 10. (Vaughan.) 1895. 

34. Gilt Edge (Smith)—Poor. Flowers medium in size, 5 

inches across, the florets very narrow. Color yellow tipped bronze. 

Stem 30 inches, close jointed. Nov. 19. (W. Jarvis Smith, Pitts- 

burgh, Pa.) 1895. 
35. Gold Dust (Smith)— Flower 8 inches wide, pure yellow. 

Inner florets incurved, outer ones reflexed, and somewhat hairy. 

Stem 28 inches, short jointed, leaves deeply cut and of rank growth. 

Not as hairy as LZ’ Enfant des deux Mondes. Nov. 20. (Hill.) 

1895. 
36. Haggard, Rider (Smith)— Good. Large-flowered anemone. 

Flower 9 to 10$ inches. Ray florets light pink, disk florets a darker 
pink, the inner ones tipped with yellow. Habit very tall. Stem 

60 inches, leaves small. Nov.10. Recommended for its striking 

oddity. Mrs. F. Gordon Dexter. (Picture on title page of Bulletin 
91 gives an idea of the form.) This is not a new variety, but the 
size has been greatly increased. Attracted universal attention 

among visitors and much dislike. (H. J. Jones.) 1895. 
37. Halloween (Smith) —Very good. Flower head 7 inches wide 

and flat. Florets incurved and quilled, the tubular portion a lighter 
pink than the ligulate portion. This variety has as much individ- 

uality as Worthern Lights, which has similar colors, but a somewhat 

different development. Nov. 25. (Hill.) 1895. 

38. Heacock Esther (Smith)— Flower incurved, yellow. A 
sport from Ada Spaulding. Stem 30 inches, close jointed, foliage 

good. Nov. 10. (Spaulding.) 1895. 
39. Hersylea (Sunset Seed and Plant Co.)— Flower large, 

6 inches across. Outer florets slightly reflexed, the inner ones 

upright and cupped. Color good golden yellow. Growth rather 

slender: foliage oak-leaved. Stem 40 inches. Nov. 16. (Sunset 

Seed and Plant Co.) 1895. 
40. Higinbotham, Mrs. (Smith)— Good. Flower 9 inches wide, 

incurving, showing the center, hairy, pink. Florets incurving, cup- 
ping, and even more hairy than those of Lowis Boehmer. Stem 40 
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inches, close jointed, leaves large and very dark green. A gain im 

size over L. Boehmer. Nov. 16. (Spaulding. Raised by Hill.) 
1895. 

41. Hole, Dean (Smith)— Flower 8 inches, white and pink. 

Stem 36 to 40 inches, foliage large, drooping to stem. Nov. 26. 
(May.) 1895. 

42. Hurley, Mrs. Wm. H. (Beckert)-—- Poor. Flower large,. 

6 inches across; florets slightly reflexed. Color buff. Growth 

slender, the stem 20 inches high. Nov. 10. (Graham.) 1895. 
43. Jora (Smith)-- Very Good. (See Fig. 93.) Not a new 

variety. Flower 6 inches in diameter. Florets tubular, pink. The 

color is a delicate shade evenly diffused throughout. Recommended 

for exhibition and pot culture. Nov. 16. (Smith.) 1894. 
44. Jayne (Smith) — Flower 4 inches wide, dark rose color, the 

shade of Mrs. Murdock. Stem 380 inches, long jointed, leaves 

nearly entire. Nov. 27. (Vaughan.) 1895. 
45. Johnson, Miss M. M. (Hill) Very good. Flower 5 inches: 

in diameter, loosely incurved, gobular, golden yellow. Florets 
wide, incurved. Stem 24 inches, foliage good. Recommended 

for purity of color, earliness, and dwarf habit. Nov. 5. (Hill.) 
1895. 

46. Lager, J. &. (Smith)— Good. (See title page.) Flower 6 

inches wide, bright yellow, irregular in general form, and irregular 

as to florets, which show varying degrees of tubularity and are irreg- 

ularly reflexed. Stem 40 to 45 inches and stout, leaves good. 
Recommended for earliness, and keeping qualities. This is not as 

good as Mrs. W. H. Rand (see Fig. 95), an early yellow of the 
same class. Nov. 23. (Pitcher & Manda.) 1895. 

47. Latest Fad (Beckert) — Flower 8 inches wide, yellow. Florets 
tubular, the outer reflexed. Stem 30 to 36 inches, close jointed, 

leaves small. Dec. 5. Considered by our gardener a good variety 

for growing single blooms in pots. (Spaulding.) 1895. 

48. Leech, Katherine (Beckert)—-Good. Flower very large, 

7 inches across. Florets loosely reflexed, the central ones erect or 

spreading. Color clear buff. Strong, short-jointed grower, 25 to 

30 inches high. Nov. 16. (Graham.) 1895. 
49. Masse, Marie (Beckert)-—-Flower medium in size, the florets. 

reflexed. Color pink, with a purpletinge. Very early and dwarf. 

Stem 12 inches. Oct.20. English, 
50. Meige,; La (Beckert)—Flower 5 inches wide, white. Florets. 
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broad, waxy. Stem 28 inches, close jointed, deeply cut. Very 

late. Dec. 26. (Calvat.) 1895. 

51. Millbrook (Dorner)—Very good. Flower 7 inches, tubular. 

The ligulate portion of florets a bright red, tubular portion a salmon 

bronze. Stem 40 to 55 inches, close jointed, leaves large and held 
well to flower. The combination of colors is unique and attractive. 

Nov. 20. (Dorner.) 1895. 
52. Mirabeau, Mme. Octavie (Beckert)—Good. Flower rather 

large. Florets Jong and loose, color a delicate shade of silvery 

pink. Stem 30 inches high, long jointed. Nov. 28. Very attrac- 

tive and odd. 

53. Molin, Mme. C. (Beckert)—F lower 8 inches, loosely arranged, 
pure white. Outer florets reflexed. Stem 40 inches, close jointed, 
leaves light green, long. Nov. 25. (Calvat.) 1895. 

54. Mortillet, M. de (Beckert)—F lower 5 inches wide, incurved. 

Outer florets red, inner bronze and yellow, reverse buff. Stem 44 

inches, foliage unhealthy. (Calvat.) 1595. 

55. Murdock, Mrs. S. T. (Dorner)—Flower 6 to 7 inches, 

incurved, pink. Stem 36 to 40 inches, very short jointed, leaves 

large, deeply cut, dark green. Nov. 25. (Dorner.) 1895. 

56. Murray, Mrs. R.W. H. (Beckert)—Very good. Flower 5 
inches wide, 4 inches deep, white, loosely incurved showing centre. 
Florets are cut or toothed in such a manner as to give the general 

effect of hairiness. (See Fig. 88, No. 13.) Stem 46 inches, close 

jointed, leaves small. A good late exhibition variety. Recom- 
mended for purity of color, individuality of form, and lateness. 
Centre not objectionabie. Stands test of close scrutiny as well as 

that of general effect. Not to be confused with Mr. R. W. E. 

Murray. (Syn. Mrs. Geo. W. Pullman.) (H. J. Jones, England.) 

1895. 
57. Worsette, Paul (Vaughan*)—Flower of medium size, 4 inches 

across. Outer florets reflexed, the inner ones incurved. Color dull 

yellow. Dwarf (15 inches high). The foliage small. Nov. 10. 
(Vaughan.) 1895. 

58. Northern Lights (Beckert)—Very good. (See Fig. 94.) 
Flower 8 inches in diameter, quilled, pink. Stem 46 inches, close 

jointed, foliage very good. Midseason. Nov. 25. Recommended 
for distinctness of form, and keeping qualities. The spiral condi- 

* J.C. Vaughan, Chicago. 
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tion of development shown in Fig. 94 is succeeded by stages of 

growth that are perhaps even more attractive. (W. Jarvis Smith, 
Pittsburg.) 1895. 

59. Myanza (Smith)—Good. Flower 6 inches in diameter, high 
built. Florets incurved, cherry red, reverse golden, very broad and 

strong. Stem 45 inches, close jointed; leaves finely cut. Suitable 
for cutting Nov. 20. In fine condition Nov. 27. Striking form 

and color. Keeps well. (Smith.) 1895. 

60. Oakland (Dorner)—Good. Flower 6 inches in diameter, 
dark red or terra cotta, very double and spherical. Outer florets 

reflexed, inner ones slightly incurved, the margins revolute in every 

ease. Stem 50 to 60 inches. At best Nov. 5. Good Nov. 25. 

Recommended for distinctness of form and color, earliness and 

keeping qualities. (Dorner.) 1895. 

61. Octoroon (Smith)—Flower resembles Vellie Elverson. Stem 

40 inches, close jointed; leaves dark green, think and stiff. Dee. 5. 
(Smith.) 1895. 

62. O Farrel, Miss Elma (Dorner)—Good. Flower medium 

sized, very evenly reflexed, magenta red. Stem 36 to 40 inchgs, 

close-jointed, leaves deeply cut and drooping to stem, held well up 
to flower. Dec. 12. Recommended for those who desire a dark 
red, late in the season. (Dorner.) 1895. 

68. Orange Child (Beckert)—Poor. Flower medium in size, 
4 inches across, zinnia-shaped. Color dull yellow. Half-dwarf ; 
foliage small. Nov. 16. (W. Piercy, Forest Hill, London.) 

64. Palmer, Mrs. Potter (Hill)—Flower 7 inches wide. Florets 
incurved of heavy texture, rose pink with silver reverse. Stem 46 

inches, long-jointed, foliage dark green. A show variety with good 

keeping qualities. Nov. 16. (Walz.) 1895. 

65. Parker, Jr., Mrs. J. M. (Hill)—Flower 6 inches wide, pink, 

showing the centre. Outer florets somewhat tubular. Stem 30 
inches. Must be cut early as the centre is a decided disadvantage. 

The shade of pink is equal to that of Viviand-Morel, but scarcely 
better. Very early. At best Nov. 8. (Spaulding.) 1895. 

66. Pauckoucke, M. (Beckert)—Flower 10 inches, lemon colored, 

_loose and sprawling, the outer florets drooping to the stem; inner 

florets twisting toward centre. Stem 44 inches, very stocky, close- 

jointed, leaves large. Nov. 10. (Calvat.) 1895, 
67. Pauckoucke, Mlle. Theresa (Beckert)—Flower 8 inches wide, 

pure white. Stem 46 inches. Dec. 12. (Calvat.) 1895. 
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68. Philadelphia (Hill)—Good. Flowers 6 to; 8 inches in 

diameter, light yellow, loosely incurved and whorled.S=The color 

changes with growth toward creamy white, the tips of florets being 

somewhat darker. Stem 36 inches, stiff, close-jointed. Nov. 16. 

Recommended for its class. (Graham.) 1895. | 

69. Pitcher, Miss Georgiana (Pitcher and Manda)—Very good. 
Flower 6 inches in diameter, globular, loosely incurved, bright 

yellow. Type of Golden Dragon. Stem 36 inches, unusually 
stout, foliage broad, thick and rank. Nov. 10. (Pitcher and 

Manda.) 1895. 
70. Radiance (Hill)—Poor. Flower 6 inches in diameter, 

golden, loosely incurved. Florets wide. Habit dwarf. Stem 24 

inches. Early. Keeps well, but is by no means pure yellow as 

advertised. Much red is irregularly distributed. Nov. 10. 
(Hill.) 1895. 

71. Rand, Mrs. W. H. (Hill)—Very good. (See Fig. 95.) 
Flowers 8 inches wide, pure yellow, looking like a mass of tangled 

yellow thread. Florets show much irregularity especially in the 

degree of laciniation and tubularity. Stem 24 to 30 inches, leaves 
small. Recommended for earliness, purity of color, individuality 

of form, and remarkable keeping qualities. Comments on the 
form ranged from “informal,” “free,” ‘ pleasing,” and “‘irreg- 

ular,” to “odd,” “tantastic” and» “eccentric.” It 15, worth 

noticing that the individual florets are far more irregular than the 

flower head in its general effect. Compare J. £. Lager, title page. 

Nov. 10. (Vaughan.) 1895. 

72. Reynolds, Maude D. (Smith)—Flower 9 inches, high built, 

canary yellow. Outer florets reflexed irregularly. Stem 388 inches, 

close jointed. Nov. 25. (Spaulding.) 1895. 

73. Lobinson, Mrs. Henry (Beckert, Smith)—Very good. (See 

Fig. 96.) Flower 7 to 9 inches in diameter, globular, incurved, 

pure white. Florets wide. Stem 36 inches, foliage good. Nov. 

10. Recommended for great size, purity of color, earliness and 

keeping qualities. A popular vote of visitors would probably have 

given this the first place over the entire collection. (Pitcher and 

Manda.) 1895. 
74. Rieman, W. H. (Hill) —Flower 6 inches in diameter, in- 

curved, very high built. yellow. Outer florets often tubular. Stem 
30 inches, close jointed, foliage well up to flower. Nov. 24. (Hill.) 
1895. 
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75. Shavings (Smith)— Good. (See Fig. 97.) Flowers small, 
only 3 inches in diameter, unique in form. Florets twisted and 

curled, inner side reddish, outer bronze or straw colored. Stem 36 

inches, close jointed, foliage good. Midseason. Nov. 16. Recom- 

mended solely for its novelty and oddity. (Vaughan.) 1895. 

76. Smith, Mrs. A. W. (Beckert) — Flower rather large. Florets 
reflexed. Color shell pink. Of Viviand-Morel type of color. Four 

feet high, close jointed, the foliage deeply cut. Nov. 19. (W. 
Jarvis Smith, Pittsburg.) 1895. 

17. Spaulding, Mrs. Gladys (Hill) — Good. Flower 4 to 6 inches 
in diameter, high built, white, incurved. Stem 32 inches, long 

jointed, leaves small. At best Nov. 10. Good Nov. 25. (Spaul- 
ding.) 1895. 

18. Starin, Mrs. J. H. (Smith)— Good to very good. Flower 
large, about 6 inches across and 5 inches high. A few outer florets 

reflexed, the remainder incurved. White. Stem nearly 4 feet, 

strong. Nov. 25. One of the best midseason and long-keeping 

whites. (Pitcher & Manda.) 1894. 

79. Sunrise (Smith)— Flower 9 inches wide, showing centre. 

Florets broad, of heavy texture, terra cotta, reverse old gold. Stem 

40 inches, close jointed; leaves large and thick. Nov. 10. Same 
class as Hua Knowles. (May.) 1895. 

80. Sunset Pink (Sunset Seed & Plant Co.)— Flower large, 7 

inches across. Outer florets horizontal, the inner incurved and 

making a high center. Color pink. Stem 40 inches high, short 

jointed. Nov. 19. 1895. 

81. Zhalia (Smith) — Flowers 6 to 7 inches in diameter. F'lorets 

lavender, opening loosely, but incurving to a firm head. Stem 40 

inches, very close jointed, foliage large, drooping, completely cover- 
ing the stem. Nov. 10. (Smith.) 1895. 

82. Trilby (Smith) — Flower 6 inches wide, pure white. Florets 

of very heavy texture, the outer reflexed, Stem 386 inches, close 

jointed, foliage large, dark green, drooping to stem. Dec. 10. 

(May.) 1895. 
83. Troy, J. H. (Smith) — Flower 5 inches in diameter, incurved 

Japanese, pure white. Stem 40 inches, close jointed, foliage scant. 
(Advertised to be ready for cutting Oct. 5 to 9.) This would rank 
very high among the early, pure white, incurved varieties if it were 

not so much exceeded in size and form by Mrs. Henry Lobinson. 
Nov. 10. (Pitcher and Manda.) 1895. 



288 AGRICULTURAL EXPERIMENT STATION, ITHaca, N. Y. 

84. Valleau, Marie (Smith)— Flower 6 inches in diameter, 

globular, light pink, slightly hairy. Florets broad, heavy texture, 
the outer reflexed. Stem 40 to 45 inches, short jointed, leaves 

large, deeply cut, and held well from the stem. Nov. 20. (Spaul- 

ding.) 1895. 
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96.—Mrs. Henry Robinson. Half size. 

85. Wakeley, Dr. A. W.(Smith)— Flower 6 inches in diameter. 
Florets wide, incurved, loosely arranged, light red, with light pink 

reverse. Stem 24 inches; leavessmall. At best Nov. 20. (Spauld- 

ing.) 1895. 

86. Watz, Fred (Bock) — Flower 5 inches wide, pink and white. 

Reverse and tips of inner florets silvery. Stem 30 inches. Nov. 

16. (Bock.) 1895. 
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87. White, Mrs. J. H. (Hill) — Flower 6 to 7 inches, reflexed, 

crimson. Stem 80 to 40 inches, short jointed, foliage very thick. 
It seems doubtful whether this is any improvement is the much de- 

sired dark shades of which Cullingfordiw in the historic example. 

There was considerable variation among the specimens as to time 

and manner of blooming, color and stature. Neither was “ extra 

dwarf.” 1895. 
88. Wynne, Rose (Smith) — Flower very large, 7 inches across, 

loose, silvery pink. Stem 3 feet, very stout and close jointed, and 
of distinct appearance. Noy. 16. (Rob’t Owen, Maidenhead, 
Eng., 1594. Introduced in America by Hill, 1895.) 

89. Zipang: (Smith) — Flower 6 inches wide, very high built. 
Outer florets reflexed showing dark red, inner ones incurved show- 

ing buff reverse. Stem 48 inches; leaves large. Nov. 16. (Smith.) 

1895. 
90. Zulinda (Smith) — Flower similar to that of Holloween, but 

smaller. Stem 384 inches, very close jointed; leaves large, very 

dark green. Dec. 5. (Smith.) 1895. 
Mr. Miller’s synopsis of varieties— The names of the varieties 

in the following selection are not arranged in a fashion that is de- 

signed to be complete or systematic, but simply helpful. The 

arrangement aims to save persons of limited time the labor of read- 
ing through a long list of new varieties alphabetically arranged. 

Florists, gardeners and others who visited our forcing-houses were 

constantly asking such questions as these: ‘‘ Whereis your biggest 
blossom?” ‘* Have you any good pink varieties?” ‘What new 

colors are there in hairy varieties?” ‘ Will you give me the names 
of some good quilled sorts?” The following list attempts to 
answer just such questions : 

Varieties of great size.— Mrs. Henry Robinson, Rider Haggard, 
Mrs. Higinbotham, Helen Bloodgood, Mrs. W. H. 
Rand, Northern Lights. 

Varieties of single, strong colors.— 
White.— Mrs. Henry Robinson, Chrystallina, Mrs. R. W. 

KE. Murray. 
Yellow.—Mrs. W. H. Rand, Miss Georgiana Pitcher, Ezeta, 

Miss M. M. Johnson. 

Pink.— Helen Bloodgood, Mrs. Higinbotham. 
Crimson.— Crimsona. 
Dark red.— Miss Elma O’Farrell, Oakland. 

19 
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Good combinations of colors.— W. W. Astor, Millbrook. 

Early varieties.— 
White.— Mrs. Henry Robinson, Chrystallina. 

Yellow.— Mrs. W. H. Rand, Miss Georgiana Pitcher, Miss 
M. M. Johnson. 

Light yellow.— Philadelphia. 
Pink.— Mrs. Higinbotham, Marie Masse. 
Dark red.— Oakland. 

97._Shavings. Natural size. 

Midseason varieties.— 
White.— F. L. Atkins. 

Yellow.— Ezeta. 

Crimson.— Crimsona. 

Late varieties.— 

White.— Mrs. R. W. E. Murray. 

Red.— E. M. Bigelow, Miss Elma O’Farrell. 

Tall. — Rider Haggard, Oakland. 
Dwarf. — Miss M. M. Johnson, Marie Masse, Paul Noisette. 

Hairy. — Mrs. Higinbotham., 

Quilled. — Hallowe’en, Northern Lights, Millbrook. 
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Tubular. —Iora, Mrs. R. W. E. Murray. 

Keeping qualities. —Crystallina, Ezeta, Oakland, Mrs. W. H. 
Rand, Mrs. J. H. Starin. 

Good for exhibition blooms. — W. W. Astor, M. Georges Biron, 
Crimsona, Crystallina, Mrs. Higinbotham, Millbrook, 
Mrs. R. W. E. Murray, Miss Georgiana Pitcher, Mrs. 
Henry Robinson, Mrs. W. H. Rand, Northern Lights, 
Shavings. . 

Strong individuality of form. — Crystallina, Ezeta, Shavings, Mrs. 
W. H. Rand, W. W. Astor, Hallowe’en, Northern 

Lights, Millbrook. 
Large Anemone. — Rider Haggard. 

Varieties showing the reverse colors. — Miss Nellie Elverson, M. 
Georges Biron. 

Velvety finish of florets. — Crimsona. 

Odd, striking, fanciful, eccentric, ete. —W. W. Astor, M. Georges 

Biron, Rider Haggard, Mme. Octavie Mirabeau, Mrs. 
W. H. Rand, Shavings. 

Mr. iZunn’s choice of varieties.—It is a difficult matter among 

so many varieties of exceptional merit to name those possessing the 
greatest number of valuable points, as different methods of growing 

and varied soils will often so change the character of a variety that 

one is compelled to constantly revise his opinion. 

The following list is not an arbitrary selection, but it simply gives 
the results obtained here in 1895 : 

WHITE. 
Early. Late. 

Mrs. Henry Robinson, The Queen, 

Madame Carnot, Mlle. Carnot, 

Crystallina, F. L. Atkins, 

Miss Gladys Spaulding, Mrs. J. H. Starin, 

Mrs. R. W. E. Murray, 

Pink. 

Tora, Northern Lights, 

Helen Bloodgood, ) Mrs. 8. T. Murdock, 
Mrs. Potter Palmer, Marion Abbott, 

Mrs. J. M. Parker, Jr. Marie Valleau. 



292 AGRICULTURAL EXPERIMENT Station, ITHacag N. Y. 

YELLOW. 

Mrs. W. A. Rand, W. B. Dinsiwore, 

J. E. Lager, Jennie Falconer, 
Miss Georgiana Pitcher, Ezeta, 
Louise A. Black, W. H. Rieman. 

Mrs. M. M. Johnson. 

Rep. 

M. Georges Biron, E. M. Bigelow, 
Mrs. J. H. White. Nyanza, 

Crimsona, 

Miss Nellie Elverson, 

Millbrook, 
Diavola, . 

Hallowe’en. 

Mr. Bailey’s choice of six.— 

1. Mrs. Henry Robinson (Fig. 96). 
2. Mrs. W. H. Rand (Fig, 95). 
3. Crimsona (Fig. 92). 
4. lora (Fig. 93). 

5. Madame Carnot (Fig. 91). 

6. Miss Georgiana Pitcher. 

In this test of 90 novelties, we thought that the following twelve 

showed superlative (‘‘ very good”) merits (excluding the varieties 

which are simply odd or curious). Madame Carnot, Crimsona, 
Crystallina, Hallowe’en, Iora, Miss “M. M. Johnson, Millbrook, Mrs. 

R. W. E. Murray, Northern Lights, Miss Georgiana Pitcher, Mrs. 
W. H. Rand, Mrs. Henry Robinson. 

i. BALE 
WILHELM MILLER, 

OE ELUINN. 
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Cornet University, Irnaca, N. Y., Hebruary 20, 1896. 

Honorable Commissioner of Agriculture, Albany: 

Sir. — For a number of years the farmers of western New York 

have been asking for light upon the insidious and serious diseases 

of the potato crop. A special effort has been made during the past 
season to study these troubles, and although the season was unusually 
dry and therefore not very productive of some diseases, the results 

of the investigations seem to be so useful that they are submitted 

for publication and distribution under Chapter 230 of the Laws 

of 1895. 
i BH: BAILEY. 

SYNOPSIS. 

PartI. Fungi. Pages 297 to 321. 
A. Descriptions of the fungous diseases, 297 to 312. 

1. Potato rut, late blight, or downy mildew, 297. 
2. Early blight, or leaf-blight, 302. 

3. Potato scab, 309. 

B. Treatments of the fungous diseases, 312 to 321. 
1. Potato rot or late blight, 312. 
2. Early blight, 312. 
3. Potato scab, 318. 

Part II. Insects, 322 to 324. 

1. Potato beetle, 322. 
2.  Flea-beetles, 323. 

Part III. Machinery for spraying potatoes, 525 to 328. 

Summary, 329. 



HisroricaL Norrs on THE Potato DISEASE. 

*‘The most easy way to scourge the land, and force it to yield speedy returns, 

was by growing crops of potatoes, which are largely productive, but at the same 

time specially exhaustive of the mineral wealth of the soil. An average crop of 

potatoes robs the soil of the seed constituents of between three and four average 

crops of wheat. The tenants were too poor, and if they had been rich had no 

inducement, by the tenure of their land, to restore to the soil, through adequate 

manuring, the heavy demands which had been made on its fertility. At the 

time of the famine in 1846, nearly one-fourth of the land undercrops was dey oted 

to potatoes. And even now, out of every 100 acres devoted to green crops in 

Ireland, 71 are still given to potatoes —a proportion nearly three times greater 

than that in Scotland, and six times greater than that of England. * * * 

“The striking deterioration of the potato produce in Ireland deserves much 

more attention than it has received, but can only be slightly alluded to in the 

present essay. From 1601, when Raleigh introduced it into Ireland, the crop 

grew steadily in favor with the Irish peasantry until 1845, in which year the 

largest amount of acreage was devoted to it, and fine crops of six and seven tons 

to the acre were habitually and persistently attained. The famine came, and, as 

Irish agriculturists assert, the nature of the potato was altered by the disease of 

1846, and its produetive power was lessened ; at least this is given as the 

explanation of its present low position among Irish crops. It is no longer the 

potato which is the farmer’s chief source of profit in Ireland.” (‘‘Recess Studies,” 

edited by Sir Alexander Grant, pp. 250-251.) 

“If, then, the loss to Ireland is £3,500,000, we should be glad to know how 

mucb the total loss will have been when the destruction in England, Wales and 

Scotland is taken into account. To place the latter at £1,500,000 is no very ex- 

travagant assumption ; and if so, this country has lost five millions of money by 

the potato murrain.” (Gardeners’ Chronicle, 1846, pp. 217.) 

** Copper Smoke a Preventive of Potato Disease.—In the district about Meath 

and Swansea ‘wherever the copper smoke prevails,’ was the expression of an 

intelligent inhabitant with whom I fell into conversation, the potatoes are 

sound, and the same person informed me it was also the case last year. I can 

verify the fact so far as the present appearance of the crop, as seen from the 

mail-coach roof can be considered a verification; but Istate it with a view of in- 

ducing more particular inquiry into it. You are, I dare say, aware the district I 

speak of is crowded with copper smelting furnaces.” —( Gardeners’ Chronicle, 1846, 

p. 582.) 



Pattl.” Fungi. 

A. DESCRIPTION OF FUNGOUS DISEASES. 

1. Porato RoT; LATE BLIGHT; DOWNY MILDEW (Phytophthora 

infestans, DeBary).— The fungus causing the common potato rot is 

an old offender. It was undoubtedly introduced into Europe with 

some of the early importations of the potato, and has in certain 

years proved so destructive that famines have resulted from the 

entire loss of the potato crop. Such occurrences eventually lead 

to thorough study of the organism. As early as 1846, the tungus 
causing the trouble was very carefully described in an English 

publication,* and since that time other observers have given the 

disease much attention. It has spread to all regions in which pota- 

toes are extensively grown, so that both scientists and farmers are 

very familiar with many of its characteristics. 

The most interesting feature connected with the fungus is 

undoubtedly the wonderful energy which it exhibits, under favor- 

able conditions, in the destruction of the potato plants. It some- 
times spreads with such rapidity that a crop may be ruined in one 

or two days; and unfavorable conditions, or the total destruction of 

the plants, formerly appeared to be the only effectual agents in pre- 

venting or checking the spread of the dreaded disease. This rapid 

decay of both the foliage and tubers is perhaps the most distinctive 

of those characters which are commonly brought forward for the 
identification of the disease. It is almost invariably accompanied 

by a strong, disagreeable odor which is easily recognized by all who 
have once experienced it. When large fields have been attacked, 
the smell is particularly strong; it then arises entirely from the 

foliage, and is not produced by the tubers. 

The conditions which favor such rapid decay are, as a rule, not 
generally present throughout this state. The fungus makes its 

*Rev. M. J. Berkeley, Journal of the Royal Horticultural Society, Vol. I. 
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most rapid growth ina temperature of about 70° F. when much 
moisture is present in the atmosphere. Cloudy days, with ocea- 

sional showers, and a close damp air are especially favorable to its 

growth; and if such periods occur during August and September, 

the disease may appear at any time. But, on the contrary, if the 

season is dry and hot the fungus is unable to develop, and little or 

no injury of this nature can appear. It is for this reason that the - 

potato rot is not a regular visitor in most parts of the state, but is 

more generally confined to certain localities. These are found in 

the more northern potato districts, in the regions near the sea coast, 
and in some parts which havea high altitude. In such places the 

fungus may develop regularly every year, and the severity of 

the attack will be modified chiefly by abnormal atmospheric con- 
ditions. 

The fungus causing the late blight of potatoes passes the winter 

in two forms. The mycelium, or vegetative portion of the parasite, 

may retain its vitality until the following spring, when growth may 

again begin and further attacks of the fungus take place. These 

are followed perhaps by less serious results than those which result 

from the other form. This second method of surviving the winter 

is effected by means of a small fruiting body known as an oospore. 

It is surrounded by a comparatively hard covering and is able to 
resist considerable extremes of temperature and moisture. The 

spores are produced in the fall within the tissues of the potato 

plant, and here they remain until the following spring or summer. 

By the gradual decay of the surrounding tissues these spores become 
liberated and when dry may easily be spread over wide areas by 
means of winds and other natural agencies. Those which even- 

tually rest upon potato foliage soon germinate under proper condi- 

tions, and reproduce the fungus at the new point of infection. 

Here the development of the parasite takes place so fast that in a 

very short time such places become centers from which the disease 
is rapidly disseminated. 

The manner in which the germ tube of a spore penetrates the 

tissues is interesting. It is now generally believed that the ends 

of the tube secrete a ferment which has the power of dissolving 

the walls of the cells comprising the outer layer of leaf tissue. 
When such an opening has been made, the small thread of the 

parasite enters and it then rapidly extends to other cells, and soon 
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the entire destruction of the leaf may be accomplished. A stoma, 

or breathing pore may also serve as a point of entrance. 

The rapidity with which the fungus advances within the leaf 

tissues depends very largely upon external conditions, and the 

appearances of the affected parts is also modified to a very consider- 

able extent. Unfavorable conditions frequently render the identifi- 

cation of the parasite a difficult matter without the aid of a,glass, 

but under such circumstances the disease may be fairly widespread 
and still cause little injury. In serious attacks, however, many 

characteristic symptoms may be easily recognized. 

The colored plate represents a leaf which has been entered in 

several places by the fungus causing late blight, or potato rot. The 
growth of the parasite has been rapid, and the illustration may be 

considered as a typical example in which the normal development 

of the disease has taken place. The following points should be 
noted : 

The diseased areas are of considerable extent, and possess a rich 

brown color. They may be situated in any part of the leaf, but the 

edges appear to suffer more from new infection than the more cen- 

tral portions of the leaflets. This is probably due to the fact that 

in case of rains these portions remain moist for a longer period 
than the center, since the water drains to the lower parts of the 

leaflets, and collects there in the form of drops of greater or less 

size. It isto be expected that under such conditions a fungus 

could gain an entrance more easily than in drier places. The de- 

cayed portions are inclined to droop; this is especially true in cases 

of rapid invasions, for at such times the parts do not dry so fast as 
the parasite advances. The rapid decay also prevents the edges of 
the leaflets from curling, although this takes place when the air 

becomes warm and dry. 

The distribution of colors over the affected leaf is very sug- 

gestive. Under normal conditions, the unaffected parts retain a 

deep green color, while the diseased area may be yellowish-brown, 
dark brown, or nearly black. But whatever the color, each area is 

sharply outlined. Thereis no gradual merging of one into the 

other, but a distinct change of color marks the progress of the 

disease. Occasionally another peculiarity may be noticed. If the 

leaves are closely examined it will be found that the green and the 
brown areas are not directly in contact with each other; they are 
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separated by a narrow strip in which the green has been destroyed, 

and the brown has not yet appeared. It consists of a colorless or at 

most a very pale yellow line in which the growth of the fungus is 

probably very active. But during periods which are unfavorable to 
the development of the parasite this line cannot be discerned, and 

the green and brown tissues are apparently in contact. Under such 

circumstances the identification of the disease without the aid of a 
microscope is an exceedingly difficult matter. Let us suppose that 

the fungus has succeeded in gaining an entrance, and that it has ad- 

vanced a limited distance in the Jeaf tissues. If at this time the 

weather should turn dry and hot, the development of the parasites 

would be checked, and the result would be the formation of a small 

brown spot or area perhaps near the edge of the leaflet, and if 

several such spots exist the injury might be ascribed,without careful 

examination, to what is commonly known asthe early blight fungus. 

The name “downy mildew” has been given to the potato rot 
disease from the fact that there appears, under favorable cireum- 

stances, a downy or mouldy growth upon the under surface of the 

leaves. This is white in color and may be of considerable 

density. The upper surface of the foliage does not show it, but 
whenever this frost-like growth appears on the under side, it is 

almost certain that the potato rot fungus is present, especially if 
the other conditions mentioned above are also present. This 

external growth consists of spores and of the parts bearing them. 
The spores, or conidia, mature very quickly, and have the power 

of immediately propagating the fungus. They are small and 

light, and may be carried long distances by winds. It is largely 

owing to these bodies that the progress of this potato disease 

isso rapid. They are produced in countless numbers and are 

very energetic in attacking healthy tissue. It appears to be very 

probable, also, that these conidia, or summer spores, are the cause 

of the rotting of the tubers. After maturing upon the leaf, some 

fall to the ground and by means of water and other mechanical 

agents they are brought in contact with the tubers growing under- 
neath the surface of the soil. Here they germinate and 

effect an entrance in the same manner as occurs above ground. 

The color of the affected parts also changes, a brown, dry rot 

taking the place of the normal white color (see Fig. 98). The 
more slowly the tubers decay, the less is the amount of moisture 
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present ; the contrary is also true. 
in a uniform manner, 

but its progress varies 
in different tubers. In. 

some it is mostly the 

parts near the surface 

that are affected, while 

in otbers the disease 

may advanee rapidly 

towards the center 

of the tuber, causing 

the exterior to show a 

much smaller amount | 

of disease than is ac- 
tually present. The 
discoloration, however, 

generally presents a 
uniform appearance. 

Although it is by no 
means impossible for 
the mycelium to reach 
the tubers from the 
leaves by means of the 

stems, still it is the gen- 

erally accepted opinion 

that infection does not 
take place in this man- 
ner. This belief was 
was held many years 
ago, for in some of the 

earlier writings recom- 
mendations may _ be 

oOL 

The decay does not take place 

(Plytophthora infestans. ) 

98.—Potato tubers affected with dry rot, 

found in which very high hilling is advocated so that the spores 

may be washed past the tubers and away from them, and not 

through the soil directly to them. 

There is still another feature of the late blight which it is well 

to bear in mind. The disease generally appears during August 

and September, although earlier and later attacks are not very 

rare. Coming so late in the season, all the earlier varieties are 

comparatively free from attack, but the later ones are especially 
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subject to the disease. This, however, is not necessarily due to 

the foliage of such varieties being more susceptible, but rather 

to the habits of the fungus. I have not observed that the age 

of the potato plants has a marked influence upon the spread of 

the disease; nor that the young foliage of the plants is less 

subject to the disease. It appears as if the parasite is able to 

thrive upon all potato foliage which is in a healthy condition at 

the time of the germination of the spores, and that old and young 

foliage or plants suffer practically to an equal extent. This mat- 

ter is here emphasized because it will be considered again in con- 

nection with the early blight of potatoes. 

2. EARLY BLIGHT; Lear-BLicHT (Macrosporium Solan, EK. & 

M.).—It is only within the past five or six years that the early 

blight of potatoes has been recognized by scientists and farmers 

as a distinct disease.* The trouble has been known during a 

longer period, and its general character fairly well understood. 

But the attention which in former years was given to the potato 

rot fungus caused this second disease to be overlooked, or at least 

to be regarded as perhaps a peculiar condition resulting from the 

attacks of late blight, or from certain conditions unfavorable to 

the growth of the potato plant. But since 1891 the fact has been 

clearly established that two distinct evils have preyed upon potato 

foliage, and since that time the second trouble, or, as it has been 

popularly called, the “early blight,” has received considerable 

study. 

The one character which was probably the most valuable in 

distinguishing the two diseases is the fact that plants having the 

early blight do not necessarily have rotten tubers, but on the con- 

trary these are almost invariably perfectly sound, although small. 

The slow progress of the disease, and the peculiar discoloration 

and shriveling of the plants also made it apparent that there were 

two distinct diseases affecting the crop. 

But the real cause of this trouble has not been found with equal 

readiness and certainty as was the case with the potato rot. A|l- 

though at first it appeared as if the entire trouble could be laid at 

“For bibliographies of the earlier contributions concerning the early blight 

of potatoes, see Jones, 6th Ann. Rept. Vt. Agric. Exp. Sta. 1892, 66 et seq. Also 

Sturgis, 18th Ann. Rept. Conn. Agric. Exp. Sta. 1894, 127 et seq. 
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the door of the fungus Macrosporium Solani, yet later investiga- 

tions have shown that the matter is not so simple as at first ap- 

peared. It is true that this fungus is almost invariably found in 

plants affected by this blight, and that the life of the plants is 

shortened perhaps to a considerable extent by the fungus, yet it 

may be doubted whether the whole trouble should be ascribed to 

the one organism. But, before entering into detailed discussion 

concerning the cause of the early blight of potatoes, it may be 

well to define as clearly as possible the trouble which is generally 

designated by this term. ; 
Upon referring to the plate it will be seen that the leaf upon the 

right differs considerably from the one which has thus far been 

considered. This illustration also was made from a typical leaf 

in order that the more essential features of the trouble might be 

the more clearly brought out. It will of course be understood 

that many variations occur, and that these are so great that fre- 

quently it is impossible to distinguish with the naked eye whether 

the phytophthora or the macrosporium is present. Such cases 

are by no means rare, and I have seen a single leaflet suffering 

from the attacks of both fungi, as was proved by cultures, yet the 

two diseased areas were practically indistinguishable. Neverthe- 

less, the following characters will be of assistance in determining 

which of the two fungi is responsible for the trouble. 

Perhaps the most striking differences between the two leaves lie 

in the size, form and position of the diseased areas. In the leaf- 

lets affected with the early blight, it will be seen that these areas 

are small as a rule, and that they are almost circular in outline 

except where several have coalesced, in which case the entire area 

is of irregular outline; but all inequalities have rounded outlines. 

It appears as if infection occurred at a great number of points, 

instead of in a few, as shown in the other figure. And it is also 

interesting to notice that these many points of infection are, with 

but comparatively very few exceptions, placed along the outer 

edges or periphery of the leaflets. Although the same is to a cer- 

tain extent also true with the other disease, still the fungus caus- 

ing the potato rot does not confine itself nearly so persistently to 

the edges, but as soon as it is established it extends rapidly to all 

the softer tissues of the leaflets regardless of whether these are in 
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one part of the leaflet or in another. It may also be stated of the 

early blight that frequently the leaf tissue situated along the 

larger veins succumbs to the disease more slowly than do those 

portions which are further removed from the veins. 

If these diseased areas are very carefully examined, it will be 

found that it is a very common occurrence to find numbers of 

slight elevations or ridges arranged in circles about a common 

center. These may vary slightly in color, but they are perhaps 

most noticeable on account of their apparent elevation. Since 

such ridges are absent, so far as my observations go, in areas 

affected by the late blight, their presence is of considerable value 

in determining the character of the disease, the more so since the 

general color of the parts destroyed is very similar in the different 

cases. 

When the colors of the green and apparently unaffected tissues 

in the figures are compared, another marked difference will 

instantly appear. The leaf affected with the late blight shows 

sound healthy tissues up to the region penetrated by the parasite. 

The leaflets appear to suffer only in those parts actually invaded 

by the mycelial threads of the fungus. Yet what is the meaning 

of the yellow color which pervades almost all parts of the other 

leaf? No parasite appears to have reached these portions, and 

yet they are manifestly unhealthy. Two explanations might be 

advanced; first, that the presence of the fungus has an injurious 

action extending beyond the parts in which it is growing, a 

supposition which may be said to have but very little support; 

and second, that the yellow color is due to a natural weakening 

or maturing of the plant, this in turn being brought about by 

untoward circumstances or by age. This point will be touched 

upon more fully under the causes of the early blight. 

In the illustration, the edges of the leaflets are shown as having 

curled to a very marked degree. Such curling is not necessarily 

an indication of early blight, since whenever the leaf tissue dies, 

especially at the outer extremities of the leaflets, the tendency 

seems to be for the leaf to roll upon itself, as shown in the figure. 

Yet this character possesses a certain significance. In order that 

a leaflet should assume the position of those here represented, it 

is necessary that the death of the tissue shall occur more or less 
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slowly, and that the change shall take place from the outer por- 

tions toward the center. As already stated, such conditions may 

or may not appear during an invasion of the late blight, and for 

this reason the curling of leaflets affected by early blight is of 

considerable value in identifying the present disease. 

In addition to the characters above mentioned, there are sey- 

eral other factors which appear to be clearly connected with the 

early blight of potatoes. As the popular name of the disease 

implies, its appearance may be expected earlier in the year than 

the late blight; but from this it does not follow that later attacks 

may not take place as well. The growth of the fungus does not 

seem to depend so much upon the season as it does upon the con- 

dition of the plants exposed to infection. The writer has occa- 

sionally seen potatoes of the same variety growing side by side, 

but which were planted at different times, but were unequally 

affected by disease. The earlier plantings invariably showed 

much more injury than the later ones. In some cases the differ- 

ence was so marked that it would scarcely be exaggerating to say 

that the younger plants were entirely free from disease, while 

the older plants, or those first set out, had lost about 50 per cent. 

of their foliage area. Other modifying conditions were sought, 

but no other conclusions could be drawn than that in these cases 

at least, the entrance of the fungus depended upon the plants 

having reached a certain age. 

A similar circumstance has frequently been noted in various 

parts of the state, with this difference, however, that the plants 

growing side by side were not of the same varieties. The effect 

was especially marked when late and early varieties were grown 

in the same field. The earlier the potato the sooner did it show 

the effects of disease, the later varieties remaining free for a long 

time; or, in case of late plantings, the foliage may have escaped 

the trouble to a marked extent. A large number of fields have 

been examined with these points in mind, and such observations 

have led to the conclusion that young, vigorously growing plants 

are practically free from the disease, while those which have 

almost completed their growth of foliage, and are rapidly forming 

tubers, are much more subject to attack. 

20 
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The time of the appearance of early blight may, therefore, de- 

pend upon questions of plant physiology fully as much as npon 

the season, or even more so. Since fully developed plants, re- 

gardless of variety, are more subject to disease than the younger 

and more vigorously growing ones, it would seem reasonable to 

conclude that conditions which would cause the plants to ripen 

prematurely, or that will check the normal growth, will at the 

same time favor the appearance of the early blight. Facts tend 

to support this view of the case. 

It has been my observation that plants grown upon dry soils, 

those which are naturally warm and “ quick,” are more subject 

to the disease than those grown in moister places in the same 

field. That is, the early blight appeared first upon the high 

and dry knolls, and it is here also that the tubers mature the ear- 

liest. Seasons of protracted drought, therefore, might be sup- 

posed to have a similar effect, and the testimony of all observers 

bears out the supposition. It is in dry weather that the early 

blight progresses most rapidly, the late blight requiring a moist 

atmosphere for its best development. The falling of rain upon a 

field in which the tops are gradually yielding to the invasion of 

early blight has a tendency to freshen the plants and apparently 

to give them a new lease of life. Water seems to be the one 

thing most needed. Upon lower land the conditions are different, 

and, as arule, such lands suffer less from drought, and the potato 

crops less from the early blight. 

A curious exception to the above may here be noted. I have 

many times seen potatoes growing under trees in dry fields where 

all the potato plants were suffering severely from the early 

blight except those protected by the foliage of the trees. Asa 

rule the thicker the foliage upon the tree, and the nearer the 

branches came to the ground, the less was the injury from blight 

to the potatoes below. This may be explained by supposing that 

the spores of the fungus (assuming it to be the sole exciting cause 

of the trouble) are unable to reach the plants, a scarcely warrant- 

able belief; or, that the spores which do.succeed in reaching the 

potato foliage are unable to germinate on account of lack of moist- 

ure. There are several arguments forming the second supposi- 

tion, for, with the exception of the more or less complete absence 
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of direct sunlight and rainfall, the plants growing under the trees 

are in practically the same condition as those growing within the 

area occupied by the feeding roots of the tree. They have about 

the same amount of soil moisture and of heat, and they also suffer 

to nearly the same extent from injurybyinsects. But theyescape 

the moisture of light showers, and they are also free from dew. 

It appears probabie, therefore, that the secret of their immunity 

from disease lies in this fact. 

Although the character of the season exerts a great influence 

upon the prevalence of early blight, it is not the only great factor 

which has the power of seriously reducing the vitality of potato 

plants. A second agent is a small organism which often appears 

in countless numbers. It is generally known as the flea-beetle, 

on acount of its quick movements when disturbed. The injury 

done to the foliage by these little beetles is greater than was 

formerly supposed. They feed upon the tissues of the leaves, 

taking out small amounts at different points. Very frequently 

sufficient material is removed to cause the formation of small 

holes which extend through the leaf. The diameters of these 

holes are scarcely larger than that of a pin, yet a leaf is often 

riddled to such an extent that its vitality is seriously affected. 

In the plate the leaf affected with early blight shows the results 

of the work of these insects, yet only the more serious part of the 

injury could be represented. If a fresh leaf is closely examined 

it will be found that there are many places in which the beetles 

have begun to feed, yet when the epidermis of the leaf has been 

penetrated, and only a few of the cells underneath have been de- 

stroyed, the insect changed its base of operations, leaving scarcely 

a trace to bear witness of its presence. It is true that often when 

a leaf has been partially pierced, the color of the spot becomes 

much lighter, but the intensity of the color depends very largely 

upon the amount of injury done, and in certain cases the change 

can scarcely be distinguished. 

The results of such repeated attacks of the flea-beetle cannot 

be otherwise than disastrous to potato foliage, and I have heard 

several growers maintain that the work of the flea-beetle is more 

to be dreaded than that of any other organism which injures the 

plants. In localities where these beetles are numerous, such 
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statements do not exaggerate the matter, for the vigor of the 

entire plant is frequently much reduced by these insects. 

From what has already been said regarding the physiological 

effect of other injurious influences, it would seem very probable 

that the work of the flea-beetle may also be considered as being a 

means of reducing potato plants to a condition which renders the 

development of the early blight fungus possible. This supposi- 

tion is supported by facts. If a potato leaf is examined when the 

first traces of early blight appear, it will probably be found that 

the first browning of the tissue occurs about the edges of holes 

made by flea-beetles, or in places in which the tissues have been 

but partially injured. This is perhaps not always the case, but 

it has proved to be so in the vast majority of the leaves which I 

have examined. A reddish-brown zone of varying width is 

formed about a central point (see plate) and this gradually 

enlarges until other similar discolorations are met, and the grad- 

ual uniting of several of these originally distinct areas, causes the 

more or less continuous destruction of the tissues at the edges of 

the leaflets. When the discolorations start nearer the center of 

the leaf, they generally remain isolated for a longer period. 

The later stages of the disease are well known to potato grow- 

ers. The entire leaves gradually assume the brown and shrivelled 

appearance, and the stems in turn become yellow, dry and brown, 

so that nothing remains of a formerly green and flourishing plant 

except a few withered remnants of foliage and a number of small, 

partially developed tubers. These do not rot, but owing to the 

death of the tops they remain small from want of nourishment. 

It follows from the preceding remarks on the early blight, that 

the fungus which is commonly held responsible for the injury is 

not a true parasite; that is, it will not attack healthy tissue, but 

only succeeds in obtaining a foothold after the potato foliage has 

become weakened by age, by unfavorable climatic conditions, or 

by mechanical injuries chief among which is probably the flea- 

beetle. This places the most effective lines of treatment upon a 

different basis from that generally followed with other fungous 

diseases; instead of preventing the entrance of the organism by 

means of protective substances, the constitution of the plant 
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itself is to be strengthened, and the removal of as many injurious 

influences as posible is desired. 

There appears to exist another trouble which is generally con- 

founded with the early blight; in fact it is very difficult to distin- 

guish the two without the aid of laboratory methods. This dis- 

ease, which is entirely of a physiological nature, has been thor- 

oughly discussed by Sturgis.* It has been found only to a lim- 

ited extent in New York, for almost invariably cultures made 

from affected leaves freely developed the early blight fungus. 

According to Sturgis the same conditions which produce the early 

blight also bring about the death of certain parts of the leaf tissue 

in a manner almost identical with that of the macrosporium. He 

says: “ Both classes of injury appeared in connection with the 

marks of the flea-beetle. Both were exhibited as brown spots and 

blotches marked with concentric rings; but in specimens charac- 

terized by the presence of the fungus, the spots were more sharply 

defined and darker in color. This difference was sufficiently 

marked to enable a close observer to distinguish either one in the 

field after a little practice, but a comparison between the two pro- 

duced the impression that both classes of injury might have been 

caused by the same agency, and that the slight difference in 

appearance might be due to the fact that in the one case a fungus 

had ocupied the injured tissue, and in the other had not done so.” 

It seems, therefore, that the causes which lead to the appear- 

ance of these two diseases are the same, and the same lines of 

treatment are consequently indicated. 

3. PoTATO SCAB (Oospora scabies, Thaxter).—This disease is one 

which is well known to potato growers. Figure 99 represents 

affected tubers. The uneven, warty growths upon the surface 

of the potatoes are composed of material produced by the tubers 

in consequence of the irritation of parasitic organisms which live 

upon the substance of the potatoes. Under favorable circum- 

stances these injuries are very extensive, for the entire surface of 

the tuber may be affected, and although the affected parts do not 

always penetrate very deeply, the blemished appearance of the 

tubers and the actual loss of material may become very serious. 

*Ann. Rept. Conn. Agric. Exp. Sta. 1894, 127-134. 
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The causes of potato scab have been discovered only within 

recent years. The disease was carefully studied in 1889-90 by 

H. L. Bolley, who was then assistant botanist of the Indiana 

Experiment Station. The results of his work appeared in 

Agricultural Science, 1890, Nos. 9 and 10.* He ascribed the 

cause of the trouble to a certain bacterium which had the power 

of injuring tubers while they were in active growth, but later 

caused little injury. The injuries produced by the microbe are 

generally rather shallow, not extending deeply into the tissues 

of the tubers. 

ane i eet 

99.—Scab on potatoes. 

Later in the year 1890, Dr. R. Thaxter, of the Connecticut 

Experiment Station, read a paper upon potato scab in which 

it was stated that potato-scab is due to the work of a fungus.f 

More recent investigations have verified the work of Thaxter, 

and it is now the generally accepted belief that practically all the 

injury which is commonly known as scab is due to a fungus 

(Oospora scabies, Thax.). This frequently enters deeply into the 

potato, especially if the infection occurs early in the season when 

*See also N. Dak. Agric. Exp. Sta. 1891, Dec. Bull. 4, which contains a record 

of Bolley’s work and a full bibliography of the subject. 

+t The paper was read Nov. 12, 1890, at Champaign, Il]., before a meeting of 

the Association of Agricu]tural Colleges and Experiment Stations. See also a full 

account in the Ann. Rept. Conn. Agric. Exp. Station. 1890, pp. 80-95. 
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the tubers are small. When older tubers become affected, the 

injury generally assumes the form of a corky crust upon the sur- 

face. 

The conditions which favor the growth of the potato scab fun- 

gus are dampness and an alkaline condition of the soil. Itisa 

common experience that scab is more prevalent in soils rich in 

organic matter, and abundance of air and moisture allow a more 

vigorous growth of the parasite to take place. 

The fact that an alkaline soil causes more severe attacks of 

potato scab has an important practical bearing. A soil may be 

made alkaline in a number of ways, especially by the addition of 

certain fertilizers. Lime has a very strong tendency in this di- 

rection, and stable manure exerts a similar influence. This fact 

has undoubtedly given rise to the popular belief that stable 

manure will increase the amount of scab upon potatoes. The 

appearance of the fungus may be favored merely by the alkaline 

condition of the soil, or it may actually be applied to soil which 

is free from the disease, and thus an entire field be infected by the 

fertilizer. If both the soil and the manure are free from disease, 

no scab will appear, unless it exists upon the tubers used for seed. 

All fertilizers which have a tendency to produce an acid condi- 

tion of the soil may check the growth of the fungus, and by the 

proper selection of fertilizing material sometimes a very marked 

effect may be produced upon the crop.* 

During 1894, a third cause for the injury generally known as 

scab was advanced by A. D. Hopkins, entomologist of the West 

Virginia Experiment Station. The first account of his investi- | 

gation of this disease was read before the West Virginia State 

Horticultural Society April 6. In this paper it was said that 

the larve of one or two species of insects (Hpidapus scabies, Hop- 

kins, and Sciara sp.) disfigure potatoes in a manner very similar 

to that of the scab fungus. In the more northern states, however, 

these insects do not appear to be so troublesome, and the methods 

*An excellent account of the effect of various chemicals and manures upon the 

amount of scab upon potato tubers has been published by Wheeler and Tucker 

in Bull. 23, of the R. I. Agric. Exp. Sta. Oct. 1895. 
See Special Bull. 2. W. Va. Agric. Exp. Sta. pp. 97-111. Also Proceedings 

of the Washington Entomological Society, May 3, 1894; Insect Life, vii. p. 147. 
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of treatment recommended for the destruction of the fungus are 

generally very effective in controlling the disease. 

B. TREATMENT OF FUNGOUS DISEASES. 

1. Poraro Ror or Lare Buieur.— Bordeaux mixture is the 

sovereign remedy for the rot or late blight. It was first success- 

fully used by the French in 1886 and since that time innumerable 

experiments have been made with this fungicide in checking the 

trouble. Success has followed whenever the applications have been 

properly made, and it is no longer a question whether the mixture 

will prevent the blight; it is now entirely a matter of judgment 

and skill on the part of the grower. If the Bordeaux mixture is 

properly made*, and thoroughly applied at the right time, scarcely 

a decayed tuber should appear in the field. Itis impossible to state 

when the first applications should be made, nor how many times the 
plants should be treated, for the conditions vary so much in differ- 

ent localities. Asa rule it is unnecessary to begin spraying before 

the middle of July, and the first of August will prove none too 

late in the majority of cases. The character of the season, and the 
prevalence of the disease in former years must serve as guides as to 

the best time to begin spraying. In certain localities the late blight 

appears with considerable regularity, and in such cases it is well to 

spray about ten days before the period in which the trouble is 

generally first noticed. 
Later applications may be made at intervals of one to three 

weeks, depending upon the weather. Even in years favorable to 

blight, three applications should be sufficient to protect the plants 

-almost perfectly, The foliage should be thoroughly covered from 

above, and if the spray may. be conveniently applied from below 

also, so much the better. A fine and abundant spray will be found 
most satisfactory (see page 325 for report upon spraying machinery). 

2. Karty Bucur. The successful treatment of the early blight 

is by no means an easy matter, as appeared in the discussion of its 
_probable causes. It was shown that the early blight does not appear 

* A good mixture for use npon potatoes may be prepared by dissolving six 

pounds copper sulphate in about twelve gallons of water; slake four pounds 

quicklime and add to the copper sulphate solution. Dilute to forty gallons. If 

the ferocyanide of potassium test is employed, put in about one-fourth more 

lime than the test solution shows to be necessary. 
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until the period of active growth is passed, or until the plants have 

become weakened by some mechanical agency. 
The first step towards checking the trouble, therefore, is to main- 

tain the plants in as vigorous condition as possible. Proper ferti- 
lization, abundant cultivation, and close attention to the welfare of 

the plants become matters of prime importance. The selection of 

suitable land in favorable localities, and its thorough preparation 

will also prove of material benefit. This disease is an excellent 

example of the theory that disease in plants is not the prime cause 

of injury, but rather only an indication or symptom of weakness 

which existed before the injurious organism could gain an entrance, 

and which in fact must exist before such an entrance can be 
effected. The idea, however, does not apply so aptly to all cases of 

the disease. 
The mechanical injuries to potato vines are mostly brought about 

by insects, and chief among these is the flea-beetle. The methods 
of treating this pest will be found on page 323. 

The bulk of the injury done by the early blight has been ascribed 

to a fungus (Macrosporium Solani) which unduly hastens the 

destruction of plants that are already on the down-hill side of life. 
The fungus is widespread and is undoubtedly responsible for much 

of the injury done to potato crops. 
During the summer of 1895 the writer endeavored to control the 

early blight by means of thorough application of the Bordeaux 
mixture. Four plots were selected for the work, land II being 

upon the University farm where Professor Roberts kindly allowed 
me the use of certain portions of the potato field, and materially 

assisted in carrying on the work; plots III and IV were upon the 

farm of H. R. McNair, Dansville, N. Y. By distributing the plots 

in this manner it was hoped that more accurate and convincing 

results might be obtained. 

Plot I.— The land selected for the experiment was divided into 
four sections, each covering an area of a little more than three 
square rods. Burbank potatoes were planted May 16 in rows 34 
feet apart, the pieces being put in at intervals of 14 inches. At 
this rate it was estimated that about 10 bushels of seed would be 

used per acre. 
Notes taken July 5 show that the plants were growing Sinoronslen 

and were scarcely troubled by flea-beetle. The first application 

was made at this time, the four sections receiving the following 
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treatments: 1. Bordeaux mixture made May 18, it having been 

allowed to stand since that time and receiving only an occasional 

stirring; 2. Bordeaux mixture freshly prepared;* 38. No treat- 

ment; 4. Copper chloride mixture.t The materials were applied 
with a knapsack pump and Vermorel nozzle. It was found that the 
application could be made very satisfactorily in this manner with 
the exception of section 1, which received the old Bordeaux mix- 

ture. Thesediment settled so fast that it was mostly applied before 

one-half of the required amount of liquid had been used, in spite of 

repeated shaking of the tank by the operator. This necessitated a 

second treatment immediately after the first, the work being started 

at the opposite end of the section. 

On July 23 the above treatments were repeated with the excep- 
tion that section 1 received but one application, the distribution 

being still more uneven than the first time. There was some indi- 

cation of early blight, yet not enough to distinguish whether the 

treatments had been of value. 

August 28, however, showed a marked difference in the appear- 

ance of the sections. The third, which was untreated, had fully 

50 per cent of its leaves badly affected; the first was as bad as 

the check where little of the sediment had been applied, but where 

the spraying had commenced, and consequently upon that part 

which received most of the solid contents of the knapsack pump 

the foliage was much better, scarcely 10 per cent of the leaves 

showing serious injury. Section 2 also appeared very thrifty, since 

the foliage averaged fuily as well as the best parts of section 1. 
Section 4, the one which was treated with the copper chloride mix- 

ture, appeared to have fully 25 per cent of its leaves seriously 

attacked. Section 2 was again sprayed with fresh Bordeaux mix- 

ture, the other sections remaining untreated. 
Other observations were made September 12. At this time the 

relative amounts of early blight appeared to be about the same as 

two weeks previous. The part of section 1 which had received 
most of the sediment was in as thrifty condition as section 2, which 

*The Bordeaux mixture was made according to the ‘‘ Normal” formula; 

copper sulphate, 6 pounds; quicklime, 4 pounds; water, 45 gallons. This mix- 

ture contains copper sulphate at the rate of 1.6 per cent of the weight of water 

used. 

t This mixture was made by dissolving 3 ounces copper chloride in 24 gallons 

of water, and then to this solution was added 6 ounces of slacked quicklime. 
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had received the extra treatment. From this it would seem that 

the last application made to section 2 was of minor importance. 

The vines at that time had practically completed their growth, so 
that there was little new foliage exposed to the disease. The rain- 
fall had also been slight, and the Bordeaux mixture could still be 

plainly seen upon all sections treated with it. 

The potatoes were dug “eptember 26. Since the sections varied 

somewhat in size, the yield of each has been estimated upon the 
proportionate yield per acre, this furnishing a more convenient basis 

for comparison. The result was as follows: 
Section 1. Old Bordeaux mixture, 332 bushels per acre. 

«2. Fresh Bordeaux mixture, 350 bushels per acre. 
« 3. No treatment, 284 bushels per acre. 

“© 4, Copper chloride mixture, 297 bushels per acre. 

The apparent gains from the treatments of the sections were 

accordingly, 1-48 bushels; 2-66 bushels; 4-183 bushels. The ad- 

vantage derived from the copper chloride mixture is so slight that 

it promises little practical value. The results obtained with the 

Bordeaux mixture, however, are more encouraging, and seem to 

indicate that it may be possible to spray for the early blight, although 

the margin may at times be close. 
To what extent these gains were due to the prevention of injury 

to the flea-beetle it is difficult to say. The vines which were most 

thoroughly sprayed with the Bordeaux mixture did not escape the 

attacks of this insect, as could be seen by the many pits which re- 

mained as witnesses of its presence. Untreated plants suffered 
more severely, as they did also from the early blight. The probable 

action of the Bordeaux mixture thus appears to be two-fold. In 

the first place it prevents to a very considerable extent injury from 

the flea-beetle; in the second place it prevents the entrance of the 

macrosporium into tissues which have suffered from the work of 

the insect, and also protects those which are made susceptible to the 

disease in other ways. It is certain that the fungus was very abun- 

dant in the foliage of untreated plants, and it seemed probable that 

the value of the mixture was just as great in preventing injury 

from this source as it was in protecting the leaves from the attacks 

of insects. 
Plot II. This plot was also upon the University farm. It con- 

tained just one-third of an acre, and was planted to several varieties 

of potatoes, some of which were considerably earlier than others. 
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The field was divided into two nearly equal parts, the line of divi- 

sion running across the rows so that each part should contain the 

same proportionate amount of each variety. One portion was 

sprayed with the Bordeaux mixture, the other part remaining un- 

treated. Applications were made July 13 and August 12, fresh 

Bordeaux mixture being used each time. 
At the time of the second spraying a remarkable difference could 

be seen between the two parts. The untreated portion showed fully 
50 per cent of badly blighted foliage, while that of the sprayed 
part scarcely exceeded 5 per cent. This difference was especially 

marked in case of the earlier varieties, and it could be distinguished 

a considerable distance from the field. The untreated vines per- 
ished earlier in the season, and when scarcely a vestige of green 

could be found in the check section, the other portion was fairly 
green, at least the tops appeared to possess a decided ability to 
nourish the tubers which were dependent upon them for support. 
At this time the very late varieties, such as the Orphan, were all of 

a deep green color, apparently unaffected either by flea-beetles or 
by blight. Their turn came later in the fall, although the differ- 

ence was never so clearly defined as in the case of the earlier 
varieties. 

These potatoes were dug during the last days of September, and 

yielded at the following rate: 

Section 1. Fresh Bordeaux mixture, 311 bushels per acre. 

é 2. No treatment. 272 a 

This represents a gain of 49 bushels per acre, a result appar- 

ently due more to the prevention of the macrosporium than to the 

destruction of the flea-beetle, for the latter was not conspicuous by 
its absence. The fungus was very prevalent, and the vines appeared 

to succumb rapidly when it had once gained a foothold. 

Plot If. The figures relating to the experiments in plots III 
and 1V were obtained from Mr. MeNair, who very kindly looked 

after the work in such a thorough manner that the results are here 

published in full. The McNair farm is situated near the head of 

the famous Genesee Valley, upon the bottom lands. The potato 

rot is an occasional visitor, but during the summer and fall of 1895 

practically no rot was discovered, as was also the case upon the 
University farm, so that the beneficial results of all applications 

must be due to the prevention of other troubles, these being com- 
monly summed up in the term early blight. 
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Mr. McNair grew a number of acres of White Star potatoes, and 

in his field the plots and sections were laid out so that four rows 

extended from one end of the plantation to the other. Only the 

two central rows were considered when the yields were measured. 

The potatoes were planted May 28, and were sprayed with the 

Bordeaux mixture July 19 and August 5. This mixture was made 

of different strengths. 
a. The most concentrated form contained 6 pounds copper sul- 

phate, 4 pounds quicklime, and 40 gallons of water. 
6. This mixture contained 5 pounds copper sulphate, with lime 

in the above proportious, in 40 gallons of water. 

c. The amount of copper sulphate was reduced to 4.38 pounds in 

40 gallons, with lime in proportion. 
d. Only 3.5 pounds copper sulphate were used to 40 gallons, the 

amount of lime being likewise reduced. 
Five sections were selected, each having four rows and containing 

24 square rods. One section remained untreated, but the remainder 

were sprayed with the different mixtures. This was done by an 
efficient power sprayer which Mr. McNair had made. Vermorel 

nozzles were used, and very satisfactory work was done, although 

the amount of liquid applied might perhaps have been increased to 

advantage. 
When the potatoes were dug in the fall the following yields were 

obtained, the figures again showing the proportionate amounts per 

acre : 
Section 1, Untreated, 209 bushels. 

% 2, Mixture a, 227 % 
66 3, 66 b, 934 Ce 

66 4, 66 G; 991 66 

5, GP aeriat | ame bel *s 
These figures are not altogether encouraging for the sprayer. 

Sections 2, 3 and 4 on the average yielded an increase of only 18.3 

bushels per acre, while section 5 produced 18 bushels less than the 
untreated one. These figures appear to represent the actual gains, 

yet no apparent reason exists for the decreased yield of section 5. 

Probably local conditions of the soil exerted this influence. 

Plot 1V. This plot was situated in another part of the field. 

Only two sections were made, these being still larger than in the 
preceding experiment. The most concentrated Bordeaux mixture 

above mentioned was applied to one, the other remaining untreated. 
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The plants were sprayed at the same time as in the preceding case, 

and the same machinery was used. When the crop was harvested 

it was found that 

Section 1, untreated, yielded 252 bushels per acre. 
“ 2, Bordeaux mixture, yielded 298 bushels per acre. 

In this plot, the gain was 46 bushels per acre. Apparently the 

conditions were exactly the same, and as this result corresponded 

fairly well with the results obtained in Ithaca it may be stated that 

spraying for the early blight is of advantage, and if the applica- 

tions are properly made, the operation should be profitable. 

In summing up the gains obtained by spraying with fresh Bor- 

deaux mixture for the early blight, omitting section 5 in plot I[Lin 
which an actual loss occurred, it is found that the average increase 

in the four plots is 44.8 bushels, by no means an insignificant 
amount. In order that such results may be obtained, it is essential 

that very thorough work shall be done, and that the operation shall 
take place at the proper time. 

Mr. McNair also kindly furnished me with some interesting data 

regarding the value of having plants sufficiently thrifty to with- 

stand early blight, a subject already discussed upon page 260. He 
found that in a certain portion of his field the addition of 10 loads 

of barnyard manure per acre produced an increased yield of 19 

bushels. When there were also added 100 pounds of sulphate of 
potash and 100 pounds of Carolina rock, and the plants were in 

addition well cultivated and sprayed, the actual increase in yield 

was 100 bushels per acre, as was shown by an adjoining plot. 
The early blight, therefore, should be treated by growing vigor- 

ous plants, and by protecting the foliage against the work of insects 

and fungi by the use of the Bordeaux mixture. 
The early blight may also be avoided toa certain extent by plant- 

ing carly varieties, as these frequently mature before the blight does 

much harm; and also by planting late, for in this case the plants 

will be in active growth during the season when the blight is most 
prevalent, and it has already been shown that such plants are prac- 

tically free from the disease. During the fall, when the plants are 
maturing, there is less danger of attack. 

3. Poraro Scas.—The remedy proposed by Bolley* may be con- 

sidered as almost a specific for this disease. His first recommenda- 

*N. Dak. Agric. Exp. Sta. Bull. 4, p. 14. 
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tion was to soak the seed in a solution of corrosive sublimate for 

one and one-half hours. The solution was made by dissolving 2 
ounces of the poison in 15 gallons of water. Potatoes treated in 

this manner are practically free from the scab fungus, as the latter 

is usually destroyed, unless the potatoes used for seed are very 

badly injured. In such cases it appears that some of the germs of 
the disease may escape and serve as sources of infection in the field. 

In order to overcome this defect the use of stronger solutions have 

been recommended, or the immersion of the tubers during a longer 

time. LDolley’s latest recommendation is to dissolve 10 ounces of 

corrosive sublimate in 60 gallons of water, and the general tendency 
among experimenters is to use stronger solutions than the ones first 

recommended. The period of immersion also varies from one and 

one-half to three hours. Probably the period of treatment may 

vary with the amount of scab upon the tubers, and with the depth 

to which the tissues are diseased. ‘lhe germinating power of pota- 

toes is sometimes impaired if they are treated with the strong solu- 

tions for the long periods recommended. It is advisable, therefore, 

to get as clean seed as possible, but if the potatoes are scabby, to 

treat them with solutions whose strength increases with severity of 

the disease on the tuber, at the same time lengthening the period of 
immersion. 

It has been my experience that it is fully as important to have 

clean land as it is to have clean seed. The fungus causing the 

trouble appeared upon potatoes which were grown from clean seed 

upon land that had not been used for this crop during five years, 

although two crops of beets had been grown upon it during this 

period. How long the disease may persist is not known, but it was 

sufliciently severe during the comparatively dry season of 1895 to 
obscure the results of several experiments designed to show the 

vulne of various treatments of Burbank potatoes for the destruction 

of the scab fungus. The soi] selected is a moderately moist gravel 

loam. 

Another portion of the field had not grown potatoes for eighteen 

years, and the land proved to be entirely free from the disease. 

The portion selected for the experiments is a comparatively dry 

gravel loam in a high state of cultivation. The attempt was here 

made to lessen the disease by means of copper and brass shavings, 

these being mixed with the soil in the drills. No beneficial results 
from the treatment were observed, however, even when enormous 
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| quantities of the shavings were used. It was evident that too small 

an amount of the metals entered in solution to affect the growth of 

the scab fungus, although the spores of other fungi are unable to 
germinate in water which has passed through a copper pipe only a 
few feet in length. 

An attempt to increase the amount of scab was, however, entirely 

successful. A small handful of air-slaked lime was scattered in the 
drills where the pieces of potato were planted, and when these 

potatoes were dug it was found that the number of scabby potatoes 

was more than twice as great asin the rows which received no treat- 

ment; the individual tubers were also more seriously affected. Air- 

slaked lime, therefore, appears to have a decidedly favorable influ- 
ence upon the growth of the fungus. 

An alkaline or an acid condition of the soil becomes a serious 
matter in certain potato growing regions. This question has been 
very thoroughly studied by the Rhode Island experiment station* 

and several of the conclusions obtained are here given. 

“Wood ashes (which, like air slaked lime, consists largely of cal- 

cium carbonate), pure calcium carbonate, calcium acetate and 

calcium oxalate, promote the scab in a high degree. 

“Calcium chloride injured the potato plants but entirely pre- 
vented scab, although an abundance of germs was_ probably 
introduced. 

“Calcium sulphate (known as land plaster and gypsum) is the 
only form of lime employed which has not injured the growth of 
the crops, and which has at the same time failed to promote with 

certainty the development of the scab. 
“Upon our acid soil, which has been partially neutralized by air- 

slaked lime, the use of ammonia sulphate has, under otherwise like 

circumstances, resulted in producing tubers less scabby than where 

the same amount of nitrogen in form of sodium nitrate was used. 

‘Common salt has reduced the percentage of scab. 

“Sodium carbonate acts in the same way as calcium carbonate, 
though perhaps not in the same degree, and promotes decidedly the 

development of disease. 

“ Barnyard manure, owing to its alkalinity or the production 
of carbonate from it, has probably in and of itself increased the 
seab. 

* Wheeler and Tucker. Bull. 33, pp. 58-79. 
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“‘Oxalic acid seems to havea tendency * * * _ to reduce 

the percentage of scab. | 
“By the use of ammonium sulphate and probably muriate and 

sulphate of potash, Kainit and common salt in connection with dzs- 
solved phosphate rock, dissolved bone, or dissolved bone black, soils 

which now tend to produce scabby tubers, would probably become 

less favorable to the disease. It is possible that a rational system of 

rotation of crops which would include no beets or other root crops, 

and perhaps no cabbages, would also help to alleviate the condition 
in such soils.” 

21 



Pate t:.clnsects: 

1. Porato BEETLE. (Doryphora decemlineata, Say.) This in- 

sect is too well known to require description. During the past 

twenty-five years it has been very generally destroyed by the use of 

Paris green, and in more recent years also by London purple. These 

poisons were first applied in dry form, being mixed with flour, 

plaster, air slaked lime, and similar powders. The proportions of 

the ingredients varied greatly, one part of the poison being added 

to from one to fifty parts of the diluent. ~The mixture was then 

dusted upon the plants by means of perforated boxes, or bags made 

of coarse material. In recent years very effective machines have 

been invented for the purpose of making uniform applications of 

powder with great rapidity, and these have largely supplanted the 

older devices. The powder is driven forcibly from the machines 
by means of an air blast; when applied in this manner it is well to 

mix one part of poison with one to three parts of air-slaked lime. 

The lime makes the powder visible as it leaves the machine, and it 

also prevents injury from the poison; for these reasons it is proba- 

bly the best diluent to use. One and one-half pounds of these 

arsenites per acre is sufficient for each application. 
The more popular methods of applying arsenites at present is to 

mix them with one hundred and fifty to two hundred gallons of 

water. An equal weight of quicklime should be added to the 

mixtures, first slaking the lime in water. This prevents the caustic 

action of the arsenites, and yet does not interfere with the machin- 

ery. When poisons are applied in water with proper machinery, 
rapid applications may be made at all hours of the day, and with 

but little regard to the weather. 

Paris purple* is another form of arsenic which has been sold dur- 

ing a number of years for the destruction of potato beetles. It 

resembles London purple, but is of a deeper color and mixes with 

* Chemical analysis of Paris purple showed it to contain 34.1 per cent. arsenie 

trioxide, 40.7 per cent. of this being soluble in water. It is sold by Sykes & 

Street, 85 Water street, New York. 
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much greater difficulty with water. In our experiments it proved 
effective when used at the rate of one ounce to four gallons of 

water. 

Within the past few years another form of arsenic, known as 

English purple poison,* has been offered for sale in this country. 

The results of various trials of the poison upon potato foliage show 
that when used at the rate of one ounce to four gallons of water it 
is effectual in destroying the insects. But it also possesses the 

serious objection of mixing slowly with water. 

2. Fiea-BeETLEs — The most serious insect enemy of potatoes is 

undoubtedly the flea-beetle. The insects are scarcely a tenth of an 
inch in length; they are nearly black in color, and the quickness of 

their movements has caused them to receive their popular name. 

There appear to be several broods each season, so their work is 

more or less continuous during the growing season. 

Many remedies have been suggested for the destruction of this 

pest. Among them may be included the following: Paris green ; 

London purple; decoction of tobacco; kerosene emulsion; air- 

slaked lime; land plaster; wood ashes; tobaceo powder; Bordeaux 

mixture. 

With the exception of the last named remedy, all the above 

appear to be without practical value for potatoes. I have tried 

Paris green, London purple, kerosene emulsion, tobacco powder 

and airslaked lime with no apparent benefit; and as others have 
failed in obtaining satisfactory results with these as well as with 

all the others except the Bordeaux mixture, their use cannot be 

recommended. 
The Bordeaux mixture, however, appears to be a promising 

remedy. Jones has tested the material very thoroughly and the 

following is his opinion of the value of his treatments.t ‘The 
actual number of holes per leaflet, from the unsprayed row was 

found upon counting to be 262, which from the sprayed row the 

average wasbut 12. * * * These results bear out completely 

the conclusions of last year, and justify the claims that the Bordeaux 

mixture is the best practical remedy known for the flea-beetle as 
it occurs upon potatoes.’ The leaves examined by Professor Jones 

*The poison was introduced by Henry S. Ziegler, 400 N. Third street, Phila- 

delphia, Pa. It contains 36.75 per cent arsenic trioxide, 14.58 per cent of which 

is soluble in water. 

tdnn. Rep. Vt. Agric. Exp. Sta. 1894, 96. 
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_ appear to have been sprayed with the mixture June 16 and July 17, 

and the results obtained by him are decidedly encouraging. His 
work indicates that these early treatments are essential for obtain- 
ing the most thorough protection, but as applications of Paris green 

are generally made at this time for destroying potato beetles, very 
little extra work is required for treating the vines with the Bordeaux 
mixture also. 

The results of my work during 1895 do not show such marked 

differences as those quoted above. The foliage of all the plants 
mentioned in the preceding pages was several times examined with 

particular regard to the work of the flea-beetle. The number of 

holes in the leaves was not counted, but the independent estimates 

of different observers practically agreed with those of the writer, 

and they may be considered as representing fairly well the amount 
of protection afforded by the Bordeaux mixture. Upon the uni- 

versity farm it was estimated that the amount of injury upon the 

sprayed foliage was from sixty to seventy per cent as much as upon 

untreated vines. The section which was treated with the old 

mixture showed less injury where the greatest amount of sediment 

was applied, and more at the other end where the mixture was 

much diluted. 
The potato foliage on the farm of Mr. McNair was also protected, 

but to a less degree. His plants were treated the first time July 19. 
The foliage already showed considerable injury from the insect, but 

no blighting of the foliage was apparent. Five weeks later we 
estimated the amount of flea-beetle injury upon the section which 
received the most concentrated mixture to be about eighty-tive per 

cent of that upon untreated vines. In the other sections the differ- 

ence was still less marked. It would seem that in order to derive 
the greatest benefit from the Bordeaux mixture in preventing the 

attacks of flea-beetles, the applications must be made during June 
and July, and a strong mixture should be used. 



Part HI. Spraying Machinery. 

A trial of machinery suitable for the spraying of potatoes was 

made July 18 upon the farm of J. S. Coombs, Stafford, Genesee 

Co., N. Y. All manufacturers were invited to be present and to 
exhibit machines, for the field which Mr. Coombs kindly placed at 

their disposal was particularly well adapted for such a trial. The 
land was perfectly level, well cultivated, and the plants only about 

one-third grown. The farm is accessible from three railroads, and 
no more favorable conditions could have been desired. The circular 

letter addressed to the manufacturers stated that the normal Bor- 

deaux mixture (see page 312) would be applied, as this would give 
them an opportunity to work their machines under actual field 

conditions. 
Upon the appointed day, the following manufacturers were rep- 

resented: Aspinwall Mfg. Co., Jackson, Mich.; Deming Co., 

Salem, O.; W. & B. Douglas, Middletown, Conn. ; Excelsion Co., 

New Haven, Conn.; Leggett & Bro., 301 Pearl St., New York; 

F. E. Meyers & Bro., Ashland, O.; Potter & Ware, Batavia, N. 

Y. (exhibited a machine made for their own use); Seth K. Samms, 

Byberry, Philadelphia, Pa.; J. R. Steitz, Cudahy, Wis.; Stude- 

baker Mfg. Co., South Bend, Ind. The machines shown by these 

ten exhibitors were of very varied nature; small bueket pumps, 

barrel pumps, power sprayers, gravity sprayers, and powder guns 

were to be found among them. Twenty machines were exhibited, and 

most of them were tried in the field, each manufacturer having at 

his disposal an acre of land. 
Before the field work was commenced,a committee of local 

potato growers was appointed ; this committee was to judge of the 

merits of the various machines, considering them from the stand- 

point of practical growers. The men selected by the local Grange 
were as follows: J.G. Fargo, E. D. Rumsey. J. H. Potter, C. E. 
Shepard, all of Batavia; and J. Lathrop, of Morganville. Follow- 
ing is the report of the committee: 
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“ The first machines in the field were those in which no punips. 

were used for forcing the liquid. The only power used was the 

force of gravity, the fluids passing downward from the tank to the 

outlet orifices. The Steitz potato sprayer was soon found to be 
working under disadvantage. The agitator broke almost at the 

moment of starting. The machine is designed to spray two rows 

at once; the liquid runs over two broad pieces of galvanized iron, 

one being over each row, and then it is broken up into a tine spray 

by means of rapidly revolving brushes. The holes through which 
the liquid passed upon the iron were too small, so that the plants 

100.—An excellent home-made potato sprayer, treating four rows. 

were not properly covered. Another objection to the machine was 

found in the tank; this was too small, and it could be increased two 

or three times its present capacity to advantage. 
‘The Studebaker machine was built on the pattern of a street- 

sprinkler. The mechanism forming the discharge was designed to 

be so constructed that any desired amount of liquid could be thrown 
in a fairly fine spray. The machine could not be made to work 

satisfactorily, as too uch or too little liquid was thrown, and the 
spray was altogether too course for efficient and economical work. 

Even clear water was not thrown satisfactorily. 
‘¢The Aspinwall sprayer was then tried, the result being some- 

what similar to that produced by the preceding machine. It 
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clogged repeatedly, and proved to be unsuited to throwing Bor- 

deaux mixture. 

“A change was introduced with the appearance of Samms’ 

machine, this being known as ‘ Roberts’ Improved Atomizer.’ It 

is designed to spray four rows. Three small streams of liquid left 

the machine over each row, but immediately upon leaving the dis- 

charge pipes, they were broken by blasts of air into an exceedingly 

fine spray which was well distributed over the plants. The machine 

worked admirably, and demonstrated its capability of spraying 

4 rows of potatoes as fast as a walking team could draw it. The 

amount of liquid leaving the discharge pipes was found to be too 

small, but this defect could be easily remedied. Another objection 

was the cost of the machine, the price being $65.00, 

“Power sprayers were represented by Deming’s ‘ Monarch.’ 

This is constructed so that five rows may be sprayed at once. A 

double-acting brass pump is worked by gearing, and it is sufficiently 

powerful to supply the nozzles, which are held over each row, with 

the required amount of liquid. The work of this machine was also 

very satisfactory. The spray was produced continuously, it was 

forcibly applied to the plants, and the amount of liquid thrown 

could be varied by the use of different nozzles. The ‘ Monarch’ 

was one of the most useful machines exhibited ; but its high price, 

$75.00, is an item which may discourage some from using it. 

“The greatest sensation of the day, however, was occasioned by 

the appearance of the home-made sprayer of Potter and Ware. 

Figure 100 represents the appearance of the outfit. An ordinary 

barrel spray pump was fastened to a barrel having a capacity of 

about fifty gallons. The liquid was pumped into a gas-pipe which 

was supported upon a light frame at the rear of the wheels. This 

pipe was fitted with fonr discharges to which nozzles could be 

attached. Four rows were sprayed at once, the work being fairly 

well accomplished as the horse walked across the field. Mr. Ware 

drove and pumped at the same time, and the machine worked 

without a break. The plants were uniformly although rather 

lightly covered, and the machine was pronounced a decided success 

by the four or five hundred people who saw it in operation. It 

should serve as a model to potato growers who desire this kind of 

an outfit. 
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* The Douglas and the Deming knapsack pumps were then 

brought into the field and both worked well. The pumps are 

sufficiently strong to force the Bordeaux mixture through Vermorel 

nozzles, and a very thorough ‘application could be made. But the 

severe labor, and the slow rate of progress will prevent this type of 

machine from becoming popular for potato spraying. Myers’ 

‘Fountain Knapsack Spray Pump’ is a gravity sprayer, the liquid 

being forced through a perforated disk by means of a rubber bulb 

situated immediately behind it. Bordeaux mixture could not be 

applied with this device, as the holes in the disk clogged continually. 

When clear water is used, good work may be done. 

“The powder guns of Leggett and of the Excelsior Co., did 

excellent work. They are easily worked and efficient. The only 

objection to them is that they treat but one or two rows at a time 

and this becomes a serious fault when large areas have to be treated. 

This objection is the more weighty when one considers that the most 

efficient applications of powders can be made only on a still day and 

when the foliage is wet. 

‘The other pumps which were exhibited were not tested in the 

potato field. The Deming and the Douglas pumps were found to 

be very strong, serviceable, and apparently durable, and with the 

proper attachments they could be made of service in spraying 

potatoes. 

‘In conclusion, it is the opinion of the committee that as a rule 

the best machines are those in which a pump forces the liquid 

through nozzles, so that a uniformly fine spray may be produced. 

Gravity machines, with the exception of ‘Roberts’ Improved 

Atomizer,’ proved to be unsatisfactory, although the Steitz machine, 

if sightly modified, could be made serviceable. 

“ Signed J. G. FARGO, Chairman. 

E. D. RUMSEY. 

J. H: POTTER: 

C. E. SHEPARD. 

JAY LATHROP,” 



SUMMARY. 

1 Potato rot, or late blight, is caused by a fungus which may 
develop with extreme rapidity under favorable circumstances ; it 

may cause the decay of all parts of the potato plant, including the 
tubers. (Page 297.) 

2. The conditions favoring the growth of the parasite are a tem- 

perature of about 70° F. and a moist atmosphere. Few sections 

of New York are every year seriously troubled by the disease. 
(Page 298.) 

3. A leat affected by late blight normally shows distinct brown and 

mostly large areas of varying form, but usually not circular spots ; 

these may enlarge very rapidly, the under surface of the leaf show- 

ing a frost-like growth in the parts first attacked. Unaffected 
portions of the leaves retain their healthy green color. (Pages 

299, 300.) 

4. Tubers affected with potato rot assume a dark color where the 

fungus is found. Where decay takes place slowly, the dead por- 

tions become dry and shrivelled ; during rapid invasions consider- 

able moisture may be present in the rot. (Page 301.) 

5. The early blight of potatoes does not cause the tubers to rot. 

A more or less rapid drying and curling of the leaves and stems 

mark the presence of the disease. The edges of the leaves are first 

visibly affected; the color changes to yellowish brown, while the 

central parts of the leaflets gradually become lighter green or even 

yellow and more or less spotted. Eventually all portions above 

ground turn brown. (Pages 302, 305.) 

6. Young, vigorous potato plants do not appear to suffer from 

early blight. (Page 306.) 

7. The probable causes of early blight, as found in New York, 
are the following: A fungus, this having the power of attacking 

only such tissues as have become weakened to a certain extent ; 

unfavorable conditions of soil or atmosphere; mechanical injuries 

to the foliage, commonly produced by flea-beetles or other insects. 

(Pages 307, 309.) 

_ 8. Potato scab, as commonly found upon the tubers, is due to the 

presence of a fungus. Similar blemishes have also been ascribed 

to the work of bacteria, and to insect injury. (Pages 309, 312.) 
* 
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9. The late blight of potatoes may be successfully treated bv 
spraying the vines two or three times with the Bordeaux mixture. 

The first application should be made during the latter part of July ; 

it may be repeated at intervals of one to three weeks. (Page 312.) 
10. The early blight of potatoes may be treated with partial 

success by means of the Bordeaux mixture. The vines should be 
sprayed when about two-thirds grown, and the application should 

be repeated as necessary, the foliage at all times being well covered 

with the mixture. (Pages 312, 313.) 

11. Proper methods of fertilization and cultivation have also 

proved to be of much value in reducing injury from early blight, 

as was shown by greatly increased yields. (Page 313 ) 

12. The apparent increased yield per acre of potatoes sprayed 

with the Bordeaux mixture was 44.8 bushels. (Page 318.) | 
13. The increased yield per acre of potatoes well fertilized and 

cultivated, as compared with partially neglected plants, was 100 

bushels per acre. (Page 318.) 
14. Seed potatoes affected with scab may be cleaned and made fit 

for planting by soaking them in a solution of corrosive sublimate. 

(Pages 318, 319.) 

15. An alkaline condition of the soil favors the growth of the 

scab fungus; an acid condition checks it. 
16. Land in which the fungus causing potato scab is known to 

exist should not be used for growing potatoes or beets except at in 

tervals of several years. Fertilizers which tend to produce an acid 

condition of the soil should be applied. Even treated seed will pro- 

duce scabby potatoes, if the scab fungus is in the soil. (Pages 

319, 321.) 
17. Potato beetles may easily be destroyed by means of the 

arsenites. Paris green and London purple are the safest insecti- 
cides to use. (Pages 322, 323.) 

18. Flea-beetles cannot be controlled satisfactorily. Bordeaux 
mixture thoroughly applied, appears to be the best practical remedy 

against these insects. This material probably does not kill the 
beetles, but simply keeps them away. (Pages 323, 324.) 

19. In a comparative trial of many kinds of machines designed 

for spraying potatoes, it was found that those machines were unsat- 

isfactory in which liquids are distributed wholly by the force of 

gravity. 

20. Gravity sprayers are of value when the liquids are broken 
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into a spray after leaving the discharge pipes. This may be done 

by means of air blasts or by revolving brushes. 
21. Pumps for driving the Jiquids through nozzles are on the 

whole most satisfactory. They can be arranged so that several rows 

may be sprayed at once. 

22. Horse-power sprayers can be recommended for spraying 

potatoes. If the plants are sprayed for the potato beetle, one 

nozzle over each row is sufficient; for flea-beetles and for fungus 

diseases it is better to have two nozzles for each row, that a more 

thorough application may be made. 

23. Powder guns are very satisfactory when insecticides are to 

be applied to potatoes, although wind and dry foliage may lessen 

the value of the treatment. 
24. Fungicides should usually be applied in liquid form, using 

machinery which will treat the vines thoroughly as fast as a man or 

a horse can walk. 

EK. G. LODEMAN. 
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Spray Calendar. 

In the preparation of this calendar the most important points re- 

garding sprays have been selected and arranged in such a manner 

that the grower can see at a glance what to apply and when to make 

the application. The more important insect and fungous enemies 

are also mentioned, so that a fairly clear understanding of the work 
ean be obtained by examining the table below. When making the 

application advised, other enemies than those mentioned are also 

kept under control, for only the serious ones could be named in so 

brief an outline. The directions have been carefully compiled from 

the latest results obtained by leading horticulturists and entomologists, 

and they may be followed with safety. 

Noricr.— In this calendar it will be seen that some applications 

are in parentheses and these are the ones which are least ¢mportant. 
The number of applications given in each case has particular refer- 

ence to localities in which fungous and insect enemies are most 

abundant. If the crops are not troubled when some applications 

are advised, it is unnececsary to make any. It should be remem- 

bered that in all cases success is dependent upon the exercise of 

proper judgment in making applications. Know the enemy to be 

destroyed ; know the remedies that are most effective; and finally, 

apply them at the proper season. Be prompt, thorough, and persist- 

ent. Knowledge and good judgment are more necessary to success 

than any definite rules. See Bulletin 101. 

APPLE. 

Scab. (1. Copper sulphate solution before buds break); 2. Bor- 
deaux mixture when leaf buds are open, but before flower buds 

expand; 3. repeat 2 as soon as blossoms have fallen; 4. Bordeaux 

mixture 10 to 14 days after the third ; (5, 6, repeat 4 at intervals of 

about two weeks). See bulletin 84.-—-Canker-worm. 1. When 

first caterpillars appear apply Paris green very thoroughly ; 2. repeat 
| after 8 to 10 days; (8, 4. repeat every 10 days if necessary.) See 

Bulletin 101.—Bud-moth. 1. As soon as leaf tips appear in buds, 
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Paris green; repeat 1 before the blossom buds open; (3. repeat 2 
when blossoms have fallen). See Bulletin 107.--Codlin-moth. 

1. Paris green immediately after blossoms have fallen; 2. repeat 1, 

7 to 10 days later; (3,4, Paris green at intervals of 1 to 3 weeks 

after 2, especially if later broods are troublesome). Paris green 

may be added to the Bordeaux mixture and the two applied 

together with excellent eftect.—Case-bearer. As for bud-moth. 

See Bulletin 98. 
Bran. 

Anthracnose, Pod-rust. Bordeaux mixture, when first true leaf 

has expanded; 2, 5, ete., the same, at short intervals to keep the 

foliage covered by the mixture. 

BEEr. 

Leaf spot. 1. When 4 or 5 leaves have expanded, Bordeaux 

mixture; 2, 3, etc., the same every 10 to 14 days. 

CABBAGE AND CAULIFLOWER. 

Aphis. 1. Upon young plants, kerosene emulsion or arsenites, 

when worms are first seen ; 2. if plants are not heading repeat 1 when 

necessary ; 8. when beginning to head, hot water (130°F.) or hel- 

lebore; 4. repeat 3 when necessary._—Cabbage-worm. 1, Lf plants 
are not heading, kerosene emulsion or arsenites; 2. repeat 1 at 
intervals of 7 to 10 days; 3. if plants are heading, hellebore, or 

water at 130° to 135°F.; 4, 5, etc., repeat 3 when necessary.— 

Plusia. 1. Make very thorough applications as recommended under 

cabbage-worm. For Loot-maggot, see Bulletin 78. 

CARNATION. 

Anthracnose, Rust, Spot. 1. At first appearance of disease, Bor- 

deaux mixture thoroughly applied in jine spray ; 2, 3, ete., if plants 

7 
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are not blooming, Bordeaux mixture; ammoniacal copper carbonate 

to avoid staining the flowers. Keep foliage covered with a fungicide. 

fed spider. Syringe freely with clear water; kerosene emulsion. 

CELERY. 

Leaf blight, Fust. 1. Ammoniacal copper carbonate at first 

appearance of disease; repeat 1 to keep foliage protected. 

CHERRY. 

Black-knot. See Prum.— fot. 1. When buds break, Bor- 
deaux mixture; 2. when fruit has set, repeat 1; 3. when fruit is 

grown, ammoniacal copper carbonate. — Aphis. 1. Kerosene emul- 

sion when insects appear ; 2, 3, repeat at intervals of 3 to 4 days if 

necessary. — Slug. 1. When insects appear, arsenites, hellebore or 

air-slaked lime ; 2, 38, 1epeat 1 in 10 to 14 days if necessary. 

CHRYSANTHEMUM. 

Leaf-spot. 1. Bordeaux mixture, or ammoniacal copper earbon- 

ate at intervals of 10 to 14 days, to keep foliage protected. 

CRANBERRY. 

Lire-worm, Fruit-worm. 1. When larvee first appear, arsenites, 

kerosene emulsion, or tobacco water; 2, after 10 to 14 days repeat 
1; 3, repeat if necessary. 

CuRRANT. 

Leaf-blights. 1. When injury first appears, before the fruit is 

harvested, ammoniacal copper carbonate, to avoid staining the fruit ; 

2. After fruit is harvested, Bordeaux mixture freely applied; 

3, repeat 2 when necessary. — Worm. 1. When first leaves are 

nearly expanded, arsenites ; 2. After 10 to 14 days, hellebore; 8, 

repeat 2 if necessary. 
EGG@PLant. 

Leaf-spot. 1. As soon as plants are established in the field, 
Bordeaux mixture ; 2, 3. repeat 1 at intervals of 2 to 3 weeks till 

first fruits are grown; 4. ammoniacal copper carbonate, repeat 

when necessary. 
(GOOSEBERRY. 

Mildew. 1. Before buds break, Bordeaux mixture; 2, when 

first leaves have expanded, Bordeaux mixture or potassium sulphide ; 

22 
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3, 4, ete. repeat 2 at intervals of 7 to 10 days, if necessary through- 

out the summer. Avoid staining the fruit.— Currant-worm, see. 

under Currant. 
(RAPE. 

Anthracnose. 1. Before buds break in spring, sulphate of 

iron and sulphuric acid solution; 2. Repeat 1 after 3 or 4 days to. 

cover untreated portions — Black-rot. (1, as soon as first leaves. 

are fully expanded, Bordeaux mixture). 2. after fruit has set, 

Bordeaux mixture; 3. repeat 2 at intervals of 2 to 3 weeks 

until fruit is | grown; 4. ammoniacal copper carbonate when fruit 

is nearly grown. 5, 6, etc. repeat 4 at intervals of 7 to 14 davs as 

required. — Downy mildew, Powdery mildew, the first applica- 

tions recommended under Llack-rot are of especial importance. See- 

Bulletin 76.—ipe-rot, apply very thoroughly the later applications 

recommended under Black-rot. — Steely-bug. 1. As buds are swell- 

ing, arsenites; 2, after 10 to 14 days, repeat 1. 

Ho.tiyHock. 

Rust. 1. In spring, when foliage expands, Bordeaux mixture; 
2, 3, ete., apply a good fungicide at short intervals to keep new 

growths covered. 
Nursery Stock. 

Fungous diseases. 1. When first leaves appear, Bordeaux mix- 
ture; 2, 3, etc., repeat 1 at intervals of 10 to 14 days to keep foliage 

well covered. 
Praca, NrEcrarinr, APRICOT. 

Brown-rot. 1. Before buds swell, copper sulphate solution ; 
(2. Before flowers open, Bordeaux mixture); 8. When fruit has. 
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set, repeat 1; 4. Repeat after 10 to 14 days; 5. When fruit is 

nearly grown, ammoniacal copper carbonate; 6, 7, etc., repeat 5 at 

intervals of 5 to 7 days if necessary. For Yellows, see Bulletin 75. 

PEAR. 

Leaf-blight or Fruit-spot. (1. As buds are swelling copper sul- 
phate solution); 2. Just before blossoms open, Bordeaux mixture ; 

3. After fruit has set, repeat 2; 4, 5, etc., repeat 2 at intervals of 

2 to 8 weeks as appears necessary.—Leaf-blister. 1. Before buds 

swell in spring, kerosene emulsion, diluted 5 to 7 times—Psy/la. 
1. When first leaves have unfolded in spring, kerosene emulsion 
diluted 15 times; 2, 3, ete., at intervals of 2 to 6 days repeat 1 until 

the insects are destroyed. See Bulletin 108.—Slug. See under 

CHERRY. 
Pium. 

Brown rot. See under Vracu.— Leaf-blight. (1. When first 
leaves have unfolded, Bordeaux mixture); 2. When fruit has 
set, Bordeaux mixture; 3 4, ete., repeat 2 at mtervals of 2 to 3 

weeks, use a clear fungicide after fruit is $ grown,— Llack-knot. 
1. During first warm days of early spring, Bordeaux mixture; 
2. Repeat 1 when buds are swelling; 8. During latter part of 
May, repeat 1; 4. Repeat 1 during middle of June (5. Repeat 1 in 

July). See Bulletin 81.—Cwrcu/to, spraying is not always satis- 
factory ; jar the trees after fruit has set, at intervals of 1 to 3 days 

during 2 to 5 weeks.— Plum Scale. 1. In autumn when leaves 
have fallen, kerosene emulsion, diluted + times; 2 and 3. In spring 

before buds open, repeat 1. See Bulletin 108.— San Josée Scale. 
Thorough applications of kerosene emulsion as recommended under 

Plum Seale may prove effective if followed later in the season by 

others, diluting the emulsion to avoid injuring foliage. 

Porarto. 

Early blight. 1. When vines are % grown, Bordeaux mixture ; 
2 and 3, repeat 1 at intervals of Z to 3 weeks (only partially success- 
ful).— fot. 1. During middle of July, Bordeaux mixture; 2 and 

%, at intervals of 1 to 3 weeks, repeat 1.—Scab. Soak uncut seed 

potatoes 1$ hours in solution of 1 ounce corrosive sublimate in 8 
gallons water.— Potato beetle. 1. When beetles first appear, arsen- 

ites. 2 and 3, repeat 1 when necessary. See Bulletin 113. 
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QUINCE. 

Leaf-blight, or Fruit-spot. (When blossom buds appear, Bor- 

deaux mixture); 2, when fruit has set, repeat 1; °3, 4, etc., repeat 1 

at intervals of 2 weeks until fruit is $ grown; if later treatments 

are necessary, ammoniacal copper carbonate. See Bulletin 80. 

Raspperry, Brackperry, Drwsrrry. 

Anthracnose. 1. Before buds break, copper sulphate solution, 

also cut out badly infested canes; 2, when growth has commenced, 

Bordeaux mixture ; 3, 4, ete., repeat 2 at intervals of 1 to 3 weeks, 

avoid staining fruit by use of clear fungicide. (Partially success- 
ful.)— Orange-rust. Remove and destroy affected plants as soon as 

discovered. See Bulletin 100.—Saw-jly. 1. When first leaves 

have expanded, arsenites; 2, after 2 to 38 weeks repeat 1, or 

apply kerosene emulsion (unsatisfactory). 

LOSE. 

Black spot. Spray plants once a week with ammoniacal copper 

carbonate.— Mildew. Keep heating pipes painted with equal parts 
lime and sulphur mixed with water to form a thin paste. Spray 

with copper fungicides.— Aphis, Leaf-hopper. Kerosene emulsion 

or tobacco water applied to the insects’ bodies at short intervals, is 
effective.—Led spider. Spray as for Apuis, or with forcible 
streams of clear water. 

LEAF-BLIGHT. 

Leaf-blight. 1. When growth begins in spring, Bordeaux mix- 
ture; 2. when first fruits are setting, repeat 1; 3. during fruiting 

season, ammoniacal copper carbonate; 4. after fruiting, or on non- 

bearing plants, Bordeaux mixture at intervals of 1 to 3 weeks. See 
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Bulletin 79.— Saw-fly. Spray plants when not in bearing with 

arsenites, repeating application if necessary. 

Tomato, 

Leaf-blight. 1. As soon as disease is discovered, Bordeaux mix- 

tur or a clear fungicide. ' 2, 3, ete. repeat 1 at intervals of 7 to 10 

days.— /vot. Spray as directed under leaf-blight (unsatisfactory in 

many cases). 
VIOLET. 

Blight ; Spot. 1. When disease is first seen in summer or fall, 

Bordeaux mixture; 2, 3, etc., repeat one at intervals of 1 to 2 weeks, 

using ammoniacal copper carbonate to avoid staining blossoms. 

(Not always satisfactory as good culture must also be given.) 

Remove affected leaves. 

FORMULAS. 

Paris GREEN. 
5 ESSIEN ae rarer 1 pound 
OOS VSIE RR pt rae Ca ae NRC «me RS ER 150-300 gallons 

If this mixture is to be used upon fruit trees, 1 pound of quick- 

lime should be added, and repeated applications will injure most 

foliage, unless the lime is used. Paris green and Bordeaux mia- 

ture can be applied together with perfect safety. Use at the rate of 
4 ounces of the arsenites to 50 gallons of the mixture. The action 

of neither is weakened, and the Paris green loses all caustic proper- 

ties. Tor insects which chew. 

Lonpon PurRPLe. 

This is used in the same proportion as Paris green, but as it is 

more caustic it should be applied with two or three times its weight 

of lime, or with the Bordeaux mixture. The composition of Lon- 

don purple is variable, and unless good reasons exist for supposing 

that it contains as much arsenic as Paris green, use the latter poison. 

Do not use London purple on peach or plum trees unless considera- 

ble lime is added. For insects which chew. 

NorMAt or 1.6 Per Cent. BorpEAux Mixture. 

L219 Ge Rs 1 0 a ese a) 6 pounds 
Quicklime..... le ie ean rts. CSS Sem pea gas 4 pounds 

{EECA SE, So gs els nd 40-50 gallons 
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Dissolve the copper sulphate by putting it in a bag of coarse 

cloth and hanging this in a vessel holding at least 4 gallons, so that 

it is just covered by the water. Use an earthen or wooden vessel. 
Shake the lime in an equal amount of water. Then mix the two 

and add enough water to make 40 gallons. It is then ready for 

immediate use. If the mixture is to be used on peach foliage it is 
advisable to add two pounds of lime in the above forumla. When 

applied to such plants as carnations or cabbages it will adhere better 

if about a pound of hard soap be dissolved in hot water and added 

to the mixture. For rots, moulds, mildews, and all fungous diseases. 

Iron SULPHATE AND SuLpHurRIc Acid SoLurion. 

Diiadecte (ORV sr cyen Ae tree eh eA al Shenae eevee pe at 100 parts 

Tron sulphate, as much as the water will dissolve. 

Sulphuric acid (commercial) 

The solution should be prepared just before using. Add the acid 

to the erystals, and then pour on the water. Valuable for grape 
anthracnose, the dormant vines being treated by means of sponges 
or brushes. 

PorassiumM SULPHIDE SOLUTION. 

iE roe SiL DHIGe i247 e tyes nosis Uae Sohn le a ag 3-1 02 
Diabetes ON A AO A DUN, TMi te pada Se 1 gallon 

This preparation loses its strength upon standing, so should be 

made immediately before using. Particularly valuable for surface 

mildews. 
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AMMONIACAL CopPpER CARBONATE. 

DIEM MAT PALE GE eS ar eb Wit dae enone a emer ene ioor,; 
Ammonia, enough to dissolve the copper. 

eee eR nt re ic me ne ANNE ee ts OY fond ee oh em 9 gallons 
Before making the solution, the ammonia should be prepared as 

follows: Use 26° ammonia, and dilute with 7 to 8 volumes of 

water. Then gradually add the necessary amount to the copper 

carbonate until all is dissolved. It is best treated in large bottles, 

and in them it will keep indefinitely. Dilute as required. For 
same purposes as the Bordeaux mixture. 

OorpPpER SULPHATE SOLUTION. 

Bam Seabee dts fn silek etek We Clea id Sd oed Gy aby tenes he 1 pound 

SSI a SOS aT Rae ge Rec Re ee Ps Ae gr aS 15 gallons 

Dissolve the copper in the water, when it is ready for use. This 

should never be applied to foliage, but must be used before the buds 

break. For peaches and nectarines use 25 gallons of water. For 

fungous diseases. 
HELLEBORE. 

Pree TTOSHELIGDOTE. hic >o ciieoloce ce obi ia a re 1 ounce 

(ELLE TP GS EEA Beto le mere a Pees eee ene We 3 gallons 

Apply when thoroughly mixed. This poison is not so energetic 
as the arsenites, and may be used a short time before the sprayed 

portions mature. For insects which chew. 

KEROSENE EMULSION. 
TEL EVSGS S315 Tah 2 ieee gare a let nen ae PA A $ pound 

Hse MIGROS rosyyrek Ce Tse seme ges Ee, “cohen ods el a Be eden Sow senate? 1 gallon 
25 (E0215) OY SRMEROE SS Sec See RIT aaa a RE Rp BD 2 gallons 

Dissolve the soap in the water. add the kerosene, and churn with 

a pump for 5-10 minutes. Dilute 4 to 25 times before applying. 

Use strong emulsion for all scale insects. For such insects as plant 

lice, mealy bugs, red spider, thrips, weaker preparations will prove 
effective. Cabbage worms, currant worms, and all insects which 
have soft bodies, can also be successfully treated. It is advisable 

to make the emulsion shortly before it is used. 

Tosacco WATER. 

This solution may be prepared by placing tobacco stems in a 

water-tight vessel, and then covering them with hot water. Allow 

to stand several hours, dilute the liquor from 3 to 5 times and apply. 

For soft bodied insects. 
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LTonorable Commissioner of Ayriculture, Albany. 

Sir.— The following paper —a complement to No. 87, upon the 

Dwarf Lima beans —is submitted for publication and distribution 

under Chapter 230 of the Laws of 1895. 

EO 
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Ay 

2. 

SYNOPSIS. 

Types and Varieties, pages 349 to 350. 
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108,—-- New Extra Early Lima Bean. Natural size. See page 355. 



The Pole Lima Beans. 

I. Types anp VARIETIES. 

About a year ago we tried to say something (Bulletin 87) about 

the dwarf Lima beans. We found that those beans are all modern 

developments from the pole Limas, and that they represent each of 
the three types or tribes of Lima beans,—the Sieva, Flat and 

Potato Lima types. A discussion of the botanical features and the 

history of these groups was then given, and it is therefore unnec- 

essary to repeat the account here. We need only recapitulate the 

leading marks of the groups. 

The Sieva or Carolina bean is a small and slender grower as com- 

pared with the large Limas, early and hardy, truly annual, with thin, 

short and broad (ovate-pointed) leaflets, numerous, small papery 

pods which are much curved on the back and provided with a long 
upward point or tip and which split open and twist when ripe, dis- 

charging the seeds; beans small and flat, white, brown, or variously 

marked with red. This, like the true Lima, is a native of South 

America, and was early cultivated by the aborigines of North 

America and countries to the southward. It is the plant which 

Linnzeus meant to designate by the name Phaseolus lunatus. The 
distinguishing marks of the pods of the Sieva beans may be seen in 

Figs. 102 and 103; and the beans of two of the varieties are shown 

in Fig. 101. The reader may consult Bulletin 87 for fuller infor- 

mation of the botany and history of the Lima beans. 
The true Lima bean is distinguished from the Sieva by its tall 

growth, lateness, greater susceptibility to cold, perennial in tropical 

climates, large thick often ovate-lanceolate leaflets, and fewer thick 

fleshy straightish (or sometimes laterally curved) pods with a less 

prominent point and not readily splitting open at maturity; seeds 

much larger, white, red, black or speckled. The botanical name of 

this plant is Phaseolus lunatus var. macrocarpus. Of this true or 

large Lima there are two types in cultivation : 
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The Flat or Large-seeded Limas, which have large, very flat 
and more or less lunate and veiny seeds, very broad pods 

with a distinet point and broad ovate leaflets. See Figs. 107 
and 109 for foliage ; 106, 108 and 110 for pods; and 101 for 

the beans. 

The Potato Limas, with smaller and tumid seeds, shorter and 

thicker pods with a less prominent point, and long ovate 
leaflets tapering from a more or less angular base into a long 
apex. See Figs. 112 for foliage ; 111 and 113 for pods; and 

101 for the beans. 

Kaighn. Willow-Leaf. Speckled. Black. Dreer. 

101.— Types of Lima beans. Natural size. 

A. The Sievas.— 

There are four dwarf varieties of the Sieva type, the Henderson, 

Jackson, Dwarf Carolina, and Northrop, Braslan and Goodwin 
Dwarf Lima. The Sievas are valuable chiefly because of their 

earliness. The beans are not so rich as those of the large Limas, 

and seem to us to be scarcely worth the growing where the latter 

can be successfully raised. 

Last year we made an effort to grow all tall Lima beans. The 

seeds were all started in good garden soil on the 31st of May, and 

kept in very clean cultivation throughout the season. Amongst 

the pole or running Limas, the following in our test, are Sievas : 

1. Small Carolina or Sieva Lima.— An early variety which 

began to bloom July 29, and ripened its crop before frost. Green 

beans were ready for the table late in August. The beans are 
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small, clear white, three or sometimes four in the small and pro- 

fuse papery pods. It isa heavy grower, a tall climber and very pro- 

ductive. Henderson Dwarf is like this except in stature. Seeds 

from Burpee. 

9. Black or Early Black.— (Figs. 101, 102) — Differs from the 

last chiefly in the color and shape of the beans, which are black (or 

102. Black Lima. Natural size. 103. Willow-Leaf. Full size. 

deep purple black) blotched and stained with white near the ventral 

edge, more or less angular or irregular in shape. Jipened its crop 
well. Very productive. The beans are in every way as good in 

quality asthe white Sievas. Sent out for trial by Burpee in 1892 

and introduced by him in 1893. Various purple spotted Sievas 

have long been known. Seeds from Thorburn and Burpee. 
3. Wellow-Leaf (Figs. 101, 108, 104, 105).— Later than No. 1, 

with which it is practically identical in the beans and pods. The 
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distinguishing feature of this interesting bean is the .very curious 
foliage. The typical form of leaf is shown in Fig. 104, but the 

bean is not well fixed, and many plants bear leaves as shown in Fig. 

105 or even as broad as those of the ordinary Sieva. The Willow- 
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104.— Willow-Leaf. Half size. 

Leaf Lima is a very ornamental plant. and is worth growing for its 

attractive foliage and habit. It is a tall grower, and if given a 

moist soil would make an effectual screen until frost comes. We 

have grown it two or three years, but have never prized it greatly 
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for the vegetable garden. It is a sport or offshoot of the common 
Sieva type. It was introduced in 1892 (but distributed for trial in 
1891) by Burpee, who received it from the south. Seeds from 
Burpee. 

B. The large flat Limas. 

Of the large white or flat Limas there are several important va- 
rieties. This type of bean is the one which chiefly represents the spe- 

105. Willow Leaf. Half size. 106. Bliss. Natural size. 

cies in the gardens. It is much superior to the Sieva type in bearing 

larger and much richer beans. The earlier strains mature most of 

their crop in central New York, if properly grown. The filled 
green pods which remain when jfrost comes yield excellent green 

beans for the table. Burpee Dwarf is an offshoot of this type of 

Lima. 
23 
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4. Large White The old stock of Lima bean, from which 

most other varieties have sprung. It was catalogued by Dreer as 

long ago as 1838. It has probably been somewhat improved in the | 
meantime, however. As we grew it last year, it had little value. 

The growth was short or medium (not- climbing strongly), and it 
was late and unproductive. Although it began to bloom as early 

as the Sievas, it had ripened very few beans by the first of October. 
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107. New Extra Early. Half size. 

The pods were medium large, flat and curved, with a short tip. 

Beans flat, clear white, two to three ina pod. Of a variety which 

has been so long cultivated, there are certain to be strains of vary- 

ing merit. Very likely the exact type cultivated twenty years ago is 

now unknown. Seeds from Burpee. 

5. Jersey. — A good early strain of the Large White Lima, 

usually a week or ten days earlier. A strong, tall grower. Pods 
medium size, much curved when ripe, and strongly tip-pointed. 



THE PoLe Lima BEANS. 355 

Beans medium size, flat, greenish white, averaging two or three in 
a pod. Seeds from Landreth. 

6. Bliss (Bliss’s Extra Early, Extra’ Karly, Ketra Early 
Jersey) Fig. 106. — A good early bean, fully as early as No. 5, and 

109.—Mammoth Kidney-Shaped. dalf size. 

more productive. Tall, bearing broad pods of medium length with 
three to five large flat greenish white beans in each. One of the 
very best of the early strains of the large Limas. Introduced by 
B. K. Bliss & Sons, 1878. Seeds from Rawson, and May. 

7. New Extra Early (Figs. 107, 108).— A low plant (2 to 4 
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feet high), mostly not disposed to climb, with large pods, each 

containing three or four rather large white beans. Began to bloom 
the 19th of July, but was not so early in maturing fruit as No. 6. 
It is probably the same as No. 6, however, the difference being due 
to seeds or other incidental circumstances. Seeds from Burpee. 

8. Platt, or Platts King of the Garden (also called King of 
the Garden).— A very large podded bean, late, producing very 

large and excellent white kidney-shaped beans. A short and 

slender grower, and not very productive with us last year. Sent 

out by Frank S. Platt, New Haven, Conn., as early as 1886, and 

said to be a cross of the Large White Lima and Dreer Improved. 

Seeds from Burpee, and Perry (Syracuse). 

9. Mammoth Kidney-Shaped (Figs. 109, 110).—A good selection 

of the Large White Lima, the strain we grew being a medium 
tall grower, bearing broad and_ short-tipped pods of medium 

size, and white, flat, kidney-shaped medium sized beans. Pro- 

ductive, and ripens most of its crop before frost. A kidney- 

shaped form of the Large White Lima was catalogued as early as 

1846 by Coates. Seeds from Livingston’s Sons. 
10. Kaighn, or Kaighn’s Improved (Fig. 101).—The best large 

Lima on our grounds last year. Medium strong grower, bearing 
heavily of very large curved and pointed pods. Beans three or 
four to the pod, very large and flat, white, of most excellent qual- 

ity. Ripened well before frost. The variety is a selection out of 

the Long White Lima by John M. Kraighn, Camden, N.J. Seeds 

from Landreth. 

11. May Champion.—An extra good strain of Large White 
Lima, with very large and broad curved tip-pointed pods, and large 

white very broad kidney-shaped white seeds, of which there are two 
or three in each pod. A large part of the crop ripened up before 

frost. A tall, strong grower, and altogether a good bean. Seeds 

from May. 
12. Speckled Lima (Fig. 101).—An early form of Lima, with 

handsome, medium sized flat beans which are speckled and blotched 

with very dark red-brown. Pods rather long and slender, tipped, 
containing three or four beans. A tall grower, ripening about all 

its crop before frost. A good bean, but the color is objectionable 

to most persons. The Speckled Lima originated in 1867, and is 

said to be a cross of the common Lima with Red-Seeded Giant Wax 
Pole Bean, but I fail to discover any evidences of hybridity. It is 
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possible that there are“different breeds of this Speckled or “striped” 

bean, and that our strain is not a direct descendant of the form 

introduced in 1867. Seeds from Thorburn. Red Lima is evidently 

the same. 

110.—Mammoth Kidney-Shaped. Full size. 111.—Dreer Improved. Full size. 

C.. The Potato Limas.— 

The Potato Lima type was represented in our text by two kinds. 

The Kumerle, Thorburn or Dreer Dwarf Lima belongs to this type. 

The beans are perhaps the richest in quality of all the Limas. 
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13. Dreer Improved (Figs. 101, 111).— A most excellent bean, 

producing almost straight pods of medium size, lacking the tip, 

thick and without the thin edges of the common large Limas. Beans 

three to four in each pod, of medium size, irregular in shape, turgid 

and rounded on the edges, dull or greenish white, of best quality. 

112.—Challenger. Half size. 

A strong grower, productive, and ripening a large part of the crop 

before frost, althongh not so early as two or three of the varieties of 
the large Lima. This variety can be strongly recommended for its 
quality and for the large yield of shelled beans in proportion to the 

bulk of pods. 
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This bean was offered first time in Dreer’s Garden Calendar of © 
1875. This is the description then given: ‘This bean is the 

product of the green wrinkled variety obtained from Mr. H. Kim- 

ber, of Kimberton, Chester County, Pa, about thirty years ago. 

Selections of the best specimens were annually made for seed until 

the bean has increased in early maturity and size, and established 

the present standard character. 
“The distinctive features of this sort are early maturity, prolific- 

ness and extra quality of bean; containing more saccharine matter 

and producing one-third more shelled beans to the pole than the 

Large Lima, while the shelling becomes an easy matter, from the 
fact of the pods being entirely full of beans, forming one against 
the other like peas in a pod. 

“The American Agriculturist of November 1874, ‘says: ‘In 

these beans the pods are not only full, with no spaces between, but 

are as full as they can stick, the seeds so crowding one another that 
the ends of the central beans are square ; the bean is also much 

thicker than the ordinary kind. A vine of this kind bearing the 
same number of pods as one of the ordinary variety would, we 
should judge, yield nearly if not twice as much in shelled beans, 
The pod being so completely filled, the shellimg becomes an easy 
matter, and the beans when cooked are much superior to the ordi- 

nary ones, as the amount of skins is much smaller in proportion to 
the enclosed nutriment. 
“*We regard the improving of this bean as one of the most im- 

portant of the recent contributions to horticulture.’ ” 
14. Challenge or Challenger (Figs. 112, 118).—So lke Dreer 

Improved that I cannot distinguish any constant differences, but the 

pods are perhaps shorter. Introduced some years ago by J. M. 
Thorburn & Co. Seeds from Livingston’s Sons. 

John W. Kumerle, Newark, New Jersey, a well known Lima 
bean grower and the originator of the Kumerle or Thorburn dwarf 
Lima, writes me as follows respecting this bean: “I have sold 

this variety for a number of years under the name of Hedden 
Lima bean. It is the same as J. M. Thorburn & Co. of New York 
City sell as Challenge. I receive my supply from V. J. Hedden, 
Esq., of East Orange, N. J. This bean has been in the Hedden 
family for at least eighty years and they have been very particular 
in selecting them every year for seed until they have succeeded in 

producing a bean that yields from five to six beans in the pod.” 
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D. Varieties not tested.— 

Other varieties of true Lima beans which were catalogued last 

year but which we did not grow, are the following: 

Fords Mammoth podded—‘Selected by James Ford of Phila- 

delphia from Large Lima, with reference to five and six beans 
in pod of large size; the pod is also very and unnecessarily 

large.” 
Salem Mammoth—A greenish Lima, similar to the Ford, from 

Salem Co., New Jersey. 
Stokes’ Evergreen or Mammoth Green Jersey—“A -very large 

green seeded Lima. Valuable because it retains its green color 

even after ripening.” Our seeds of this variety failed to grow. 

Washington Market—We know is only by name (catalogued by 

Perry Seed Store, Syracuse). 

FE. The Horticultural Lima.— 

There are two other species of beans which are sometimes known 
as Limas, which should be mentioned in this connection. The 

Horticultural Lima (Fig. 114) is one of these. This is not a Lima 

bean at all, but simply a form of the common garden pole bean 

(Phaseolus vulgaris). It is not a vigorous climber, reaching only 

three or four feet high, ripening its slender pods very early. The 
beans are dun-colored with pretty brown markings. A good and early 

bean (maturing before any of the Limas), valuable either for a 
‘shelled’ bean or for use when fully ripe. _A Horticultural Lima 

was raised some years ago by O. H. Alexander, Charlotte, Vermont, 

and I suppose that the current stock passing under this name is the 

same bean. Mr. Alexander describes the variety as follows: “ This 

is a cross from the Boston Horticultural bush bean on Dreer’s Extra 
Early Lima, and I find it, after testing it several years, to be the 

best of all pole beans. In color and foliage it resembles the Horti- 

cultural; in form it resembles the Lima. The quality I find is superior 

to either of its parents. It is very prolific, and throws out hand- 
some green pods from five to six inches long.” It is also known as 

Child’s Horticultural Lima. We grew the variety last year from 
seeds obtained from Burpee and from Childs. The two stocks were 

identical, and neither of them gave the least suggestion of a cross 
with the Lima. I have never yet seen any evidence of hybridity 

between Phaseolus lunatus and P. vulgaris. 
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F. The Chickasaw Lima.— 

The Chickasaw Lima, Jack Bean, or Horse Bean (Figs. 115, 116) 

is a curious bean which I mention here only because it is sometimes 

called a Lima. It is Canavalia ensiforis, a tropical species which 
is widely cultivated. It has become generally distributed in the 

southern states during the past few years, where it is generally 

known as the Jack Bean. I have not been able to trace its 
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115. The Chickasaw Lima or Jack Bean (Canavalia ensiformis). One-third size. 

introduction into this country, nor have I found any recent Ameri- 

can literature describing it. It has probably come into the United 
States from the West Indies or Mexico. Griesbach and others 
speak of its cultivation in Jamaica, and we are growing it from 

there at the present moment. | 
The Jack Bean will probably not ripen in the north. We have 

grown it under glass, where it makes a twining vine four to eight 
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feet high. In warm countries, it is a bushy plant with little ten- 

dency to climb. The pods reach a length of ten to fourteen inches, 

the walls being very hard and dense when ripe. The halves of the 

pod, when split apart, roll up spirally, often into an almost perfect 

cylinder. The large white turgid beans, bearing a very prominent 
brown seed-sear, are packed crosswise the pod, imbedded in a very 

thin white paper lining. The flowers are small and light-purple, 

resembling those of the Cow-pea (though larger), and of various 

species of dolichos. The leaflets are three, large and broad (5 to 8 
inches long and half or three-fifths as broad), strong veined and 

dull dark green, abruptly pointed and smooth. 
This Canavalia seems to be a rather coarse bean when fully ma- 

tured, but some of my correspondents commend its culinary 

qualities when green. Naudin and Miller in “ Manuel de Ac 

116, Chickasaw Lima. Full size. 

climateur,” remark that “it is said that the seeds, whilst not 

poisonous, are digested with difficulty by those persons which are 
not accustomed to using them.” Mr. John Dehoff, Tabor Lake, 

Florida, sends specimens for determination and writes: “ The 

bean makes a large bush two and a half to three and a half feet 

high and broad. It stands all kinds of weather except frost, and 

blooms and bears unremittingly. The beans are quite accep- 

table as a ‘ snap bean,’ when the pods are not more than four or 

six inches long.” Alex. Raff, Orange Grove, Mississippi, who sent 
me the seeds for a name says: “The plant isa bush about thirty 

inches in height. The blossom is pink, and the seed pods average 
about twelve inches in length, containing from twelve to fourteen 

beans. They were ‘grown this season on poor piney-wood sandy 
soil, fertilized with a little barnyard manure, and I think would 
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average in yield from twenty to twenty-five of these large pods to 
the plant. In quality for table use, we think it is fully equal to the 

Lima bean.” <A. Jones Taylor, Vernon, Texas, sends the bean to 

me under the name of Chickasaw Lima. It is said to be cultivated 

by the Chickasaw Indians. Professor Georgeson describes and 

figuresit as one of the economic plants of Japan in “ American 

Gardening,” for February, 1893. 

Professor S. M. Tracy, of the Agricultural College of Missis- 

sippi, wrote me as follows about this bean in August, 1895: “I 

know very little about Jack beans. I suppose them to be Can- 

avalia ensiformis. A few Mexicans who have sent them say that 

they are common in that country, where they are used for food. 

One of my assistants saw them at a county fair in the southern 

part of this state five years ago, and brought a couple of pods 
home with him. I grew them on small plots three years, and 

last year had about half an acre, which yielded at the rate of twenty- 

three bushels per acre. A neighbor claims to have had _ thirty 

bushels, which I think is reasonable, as my crop of this year 

appears as though it would be even heavier. I have eaten the 

beans, and find them quite edible, though rather coarse. I have 
not fed them to cows, but chemical analysis shows them to be 

fully equal to other beans. We have ten acres this year, and pro- 

pose to give them a thorough test in feeding next winter. I do not 
know any one who has used them, or who has grown them in any 

quantity.” 

The result of this last crop, Professor Tracy now reports, this 

month, as follows: “ The Jack Beans yielded thirty to forty 

bushels per acre. We have used the beans this winter in feeding 
steers, cows and hogs, and I am greatly surprised to find them of 
almost no value. Cattle soon learn to eat the meal made from the 

beans, but it appears to be very difficult of digestion. We have 
used it constantly for ten weeks until yesterday, when I decided 

that there was no occasion for any further work. Next week I 

shall commence feeding the cooked meal, and if I get satisfactory 

results from that, shall try cooking some of the beans also.” 

I have grown this Jack Bean only as a curiosity and have not 
tested its culinary qualities. It fruits freely under glass. I report 

it here because there is considerable inquiry concerning it and be- 

cause there is no accessible literature of it. 
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Il. Remarks on THE Growine oF Lima BEANS. 

1. Methods for New York. 

The Lima beans are amongst the most delicious of all our gar- 

den vegetables. There are no beans grown in this climate which 

approach them in richness. They are excellent either when used 

green as “ shelled ”’ beans, or when used ripe and dry during the 

winter season. The merits of the green or shelled Limas are 

nearly everywhere known and appreciated, but comparatively few 

people seem to understand that the ripe beans are just as excel- 
- Jent in the winter time as the green beans are in the summer. At 

the present time, the writer is using the ripe Lima beans in the 

same way that the common field beans are cooked for the table, 

and they are the most satisfactory of any beans which can be served. 

These beans may be shelled in the fall after the pods are fully ripe, 

or they may be put away in the attic or other dry room in the pod 

and shelled as occasion requires. If they are stored in the pod 

the only caution is that these pods should be thoroughly dried and 

cured. 
The Lima beans are natives of warm countries. The large flat 

Limas are perennials, or at least plur-annuals, in their native coun 

tries. They therefore require a long season, and one who expects, 

to grow them in the north should endeavor in every way to shorten 

the period of growth. This may be done, in the first piace, by 
planting the earlier varieties ; and, in the second place, by exercising 

great care in the selection of soil and in giving particular attention 

to cultivation. Light and so-ealled ‘‘ quick ” soils are best. Soils 

which are naturally sandy and Joose, but which have been enriched in 

previous years by the addition of manure,are excellent for Lima beans, 

especially if they have a warm exposure. The soil should also be 

dry. Coarse, raw manure should be avoided on Lima beans, because 
it tends to make too rank and too late growth. If any fertilizer is 

applied the year in which the beans are planted, it should be such 

as will become available very quickly and therefore tend to hasten 

the maturity of the crop. We prefer, therefore, to use some of the 

concentrated fertilizers, especially those which are rich in potash 

and phosphoric acid,and avoid those which contain very much 

nitrogen. If nitrogenous fertilizers are used at all, they should be 

applied in comparatively small amount and be of such kind that 

they will give up their fertility early in the season. If ordinary 
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stable manure is used, it should be applied in the fall in order that 

it may become thoroughly incorporated with the soil and be ready 
for use at the earliest moment in the spring, 

We had an excellent chance last year to study the effects of moist 

soil upon Lima beans. Our experimental plantation ran through a 

low place on to a dry, sandy elevation. The soil was the same 

formation throughout the plantation, but in the sag it had become 

somewhat enriched by the washings of the higher lands. This sag 

was so dry and so well drained that it never held water, and the 

season was characterized by a prolonged drought; yet, in spite of 

these facts, the beans in this sag were at least three or four weeks 
later than those upon the dryer end of the plantation, and some 

varieties did not ripen a single pod in this spot. It should be said, 

however, that the soil throughout this plantation was very 

thoroughly tilled all during the season so that the moisture upon 

the high land was conserved to the greatest possible extent. Lima 

beans delight in hot,dry weather, if only they have an opportunity 

of getting their roots deeply into the soil before dry weather comes 
on, and if they are given frequent shallow tillage for a time. 

Whilst it is essential that the Lima beans should be given the 

longest season possible, it is nevertheless futile to plant them be- 

fore the weather is thoroughly settled; for, even though the seeds 
may germinate, the young plants will be seriously checked by 
inclement weather. We prefer to plant them a week or ten days 

after it is safe to plant the ordinary bush garden beans. We have 
our ground very thoroughly prepared, plant them about an inch 

deep in about twice the quantity which we desire to have them 

stand, and then expect to keep them growing rapidly until they 

have reached the tops of the stakes or trellis. If we use stakes, 

we plant the beans in hills about three feet apart and the rows 

about four feet apart, dropping seven or eight beans in each hill. 

When the beans are well up, and danger from bad weather and 

cut-worms is past, we pull out all but three or four. The poles 

should not be more than six feet high. If they are taller than 

this, they are not only expensive to procure and hard to keep in 

place, but the beans will run too high and grow too late. When 

the beans reach the tops of poles which are five or six feet high, 
the ends of the vines swing out horizontally and the growth is 

checked, and the setting of fruit is thereby, no doubt, hastened. 

It is the practice of many persons to clip back the ends of the 
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vines when they have reached a certain height. For myself, I 
doubt the efficiency, or at least the necessity, for this practice. 
It seems to me that it is better to prevent too rapid growth by 

withholding the strong fertilizers and then by the ‘use of compara- 

tively short poles. Some persons prefer to grow the beans upon a 

trellis. and this is the most economical of room. In this way the 

beans can be planted more or less continuously, so that the 

vines will eventually stand about a foot apart. The trellis can be 
made very cheaply by placing a very strong braced post at each end 
of the row and then running a strand of fence wire from one post 
to the other about eight or nine inches above the ground, and 

another strand about five feet above the ground. These wires can 

_ be kept from slacking by placing stakes at intervals of ten or fifteen 
feet. Ordinary wool twine is then run from the bottom to the top 
wire and thence to the bottom wire again, and so on, ina zigzag 
fashion, throughout the length of the row, placing it in such man- 

ner that the strands of string will be no more than a foot or fifteen 

inches apart. This makes a very cheap and serviceable trellis and 
is, no doubt, better than stakes. 

Our Lima beans were planted in 1895 on the 31st day of May. 
They might have been planted a few days earlier, no doubt, with 

perfect safety. If one desires to get his beans ahead very early, he 

ean plant them in a forcing-house or cold-frame in pots or on inver- 

ted sods, or in refuse berry boxes, about two weeks in advance of 

the time they are to be set out of doors. From these receptacles 

they can be transferred easily to the ground. One of our constitu- 
ents says that he always greases his Lima beans thoroughly with 

lard when he plants them and is thereby able to plant his crop a 

week or ten days ahead of the usual time, because the grease pre- 

serves the beans from rotting. We have not tried this method and 
do not know what value it has. It is an easy matter to transplant 
Lima beans, even when they are not grown in pots or boxes, if the 
ground is moist when they are taken up so that a large lump of 

earth adheres to the roots and if the weather is somewhat humid 

following the transfer. But, in spite of all that can be done, nearly 

every variety of the large Lima beans will fail to mature its full 

crop in the north before frost. If half the pods which the vines 
have set should mature before frost comes, the grower may feel that 

he has been very successful. The green pods which remain at frost 
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time, if the beans are partially grown, ean be picked, the beans 

shelled out and dried, and these can be used in the winter time to 

as good advantage as if they were thoroughly ripe. If these dried 

beans are soaked in water some time before they are cooked, they 

are scarcely inferior to green beans directly from the vine. | 

It is generally considered that the richest of all the Lima beans 

are those of the Potato Lima type, like Dreer’s Improved and 

Challenge. This type of beans makes a smaller and less showy pod 

than many of the large white Lima type, but the pods are usually 

closer packed with turgid seeds. To the person who buys Lima 

beans in the pod, these are much the more economical, whilst the 

one who sells beans in the pod would seeure a larger bulk by grow- 
ing some of the very large-podded flat Lima type, like Kaighn, 

Jersey, May Champion and the like. For ripe beans, the large 

white flat Limas usually sell the best, but there are many persons 

who prefer a green Lima. A number of the varieties are greenish 

even when they are fully ripe, and therefore have the appearance of 

being more fresh and tender. The red and speckled Limas are in 

every way as good in quality, as the white or green ones, but most 

persons do not like this dark color. In our own test of last year, 

we thought that the best six beans, cousidering earliness, productive- 
ness and quality, were the Jersey, Extra Early or Bliss, Kaighn, 

May Champion, Dreer Improved ana the speckled Lima. 
It is difficult to state what the yield of Lima beans may be. As 

a rule they are not grown much for market in the dry state in the 

east, for the California product can be grown with more certainty 

and more cheaply and is shipped east in very large quantities. Mr. 

C. J. Pennock, of Kennett Square, Pa., one of our former students, 

writes that upon a half acre he getsa yield of about 120 bu. bas- 

kets of pods, and the price runs‘ about fifty cents per basket. He 

uses poles seven feet long, stuck three and one-half by four and 

one-half feet apart, and he cultivates twice before setting the poles, 

hoes the beans about once, and trains the vines to the poles by hand. 

2. The California Practice. 

In the East, the Lima bean is much grown in New Jersey, but 
southern California is undoubtedly the largest producer of Lima 

beans in the world. The following estimates show the enormous 

output of Lima beans from this region : 
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Ventura County. Santa Barbarba County. 

5155 Pace re Bee ..~. 1,500 ear loads. 250 car loads. 

Deere lec oss sake BD SF SE Oe a et oe 

A car load is about ten tons. 

It is a question if Lima bean seed which is grown continuously in 

the long seasons of California is as reliable for our short seasons as 

home grown seed is. For myself, if I were expecting to grow 

Limas for market in central New York, I should prefer to select 
and grow my own seed or else be sure, if it were California grown, 

that the “stock” were annually grown in my own geographical 

region. 

A most instructive account of the interesting Lima bean industry 

of southern California was printed in the ‘‘ American Florist,” for 
December 28, 1895,written by L. B. Hogue, Santa Paula,California, 

J.C. Vaughan, of Chicago, who has given considerable attention to 
this western bean interest, writes me commending the article. In 

order to complete the contemporaneous history of the Lima bean 

as well as to instruct our own people in some of the essentials of 

the cultivation of these plants, I append the larger part of the 
article: 

‘More than twenty years ago a farmer in the Carpenteria valley 

experimented with the Lima bean. None of them had been grown 

on this coast for market at that time. The experiment proved a 
perfect success. Every requisite for producing this variety in its 

perfection seemed to be supplied here. A remunerative price was 
readily obtained for the mature bean. From this time others began 

to grow them. The demand grew with the increase of the product. 

The profits became much greater than were those of any other farm 

crop, which proved a great stimulus to improved methods. Some- 

thing like exact science was finally reached in the matter of the 

preparations and cultivation of the soil. The primitive way of 

harvesting by hand, where one man could cut one acre per day by 

hard work, was superseded by a simple horse power device, with 

which one man could cut fifteen acres per day. Also implements 

were invented for cultivating the land before planting, which facili- 

tated the work in like manner. To the credit of these farmers let 

it be said that the machinery for the successful cultivation and har- 
vesting of this crop was invented by them. 

“As a matter of course the success of the industry in the Car- 

penteria soon attracted wide attention, and farmers in other parts 

24 
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of the state began to make trials to grow the Lima bean. Their 

efforts, though, proved to be failures. Our section, however, that 

of the Santa Clara valley of the south, in Ventura county, and only 

about twenty miles from the Carpenteria, would seem to possess 

nearly all the requirements in soil and climate. But some way the 

business did not ‘pan out’ right as the ‘forty-niner’ would say. 

Carpenteria farmers had their eyes on the operations in Ventura 
county, however. They noticed that their own farms were usually 

from ten to twenty acres, while the Ventura farms averaged at that 

time about one thousand acres to each farmer. They noticed also 

that the farming was done in a slipshod out-of-season fashion that 

would not succeed even in their own section. Finally some of them 

rented small tracts of land in the Santa Clara valley and instituted 
their methods of farming. When lo! Dame Nature smiled upon 

them. Ye rancher on a thousand acres came around to see how it 

happened that the despised ‘small farming’ had resulted in as 
much clear gain from a few acres as he had received from his 

thousand. Other practical bean growers settled in the valley and 
the shipments of Limas from southern California doubled, trebled, 
and quadrupled — when finally improved facilities had rendered 

large farming practicable. However, the average yield per acre, 

about one ton, continues larger in the Carpenteria valley than in 

most other places. Although numerous attempts are made to grow 

the Lima bean in other sections of the state the fact remains that 

nearly all of this variety shipped from California came from the 

extreme southern part of Santa Barbara county, and from the 

valley of Ventura county lying near the coast. The little valley of 

the Carpenteria sends out about one hundred car loads, and those of 

Ventura about twelve hundred ear loads annually. (Estimate of 10 

tons each.) 

“ The methods adopted here in growing and harvesting the Lima 

bean could not be pursued in countries where rain falls during the 
summer season. The cultivation proper is all done during the 

winter and spring and before the beans are planted. The cultiva- 

tion is very thorough and by the best of implements. 
‘“ After all danger of rain is passed in the spring, say from the Ist 

to 20th of May, the seed is put into the ground in rows about forty 

inches apart and from six to fourteen inches in the row with 

machines that plant from two to four rows at atime. After the 
crop_is well up and growing, some weeds will have started too. 
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These are destroyed by using a horsepower weed knife, which 

passes just under the surface of the ground, killing the weeds in one 

or two rows at a time without disturbing the soil, which is by this 
time perfectly dry on top. As the season advances the plants send 

out their vines over the dry surface, until the ground is finally 

hidden from sight, and thus, all through the Jatter part of our rain- 
less summers, thousands of acres may be seen covered with beauti- 

ful light green foliage. 
‘In the latter part of September the beans are all cut loose from 

the ground a little below the surface and are forked into piles con- 

venient for pitching onto wagons. They are then allowed to dry 

in the sun for about two weeks before threshing. Formerly all 

threshing was done in the following manner: A round space on 

the ground sixty to eighty feet is made quite wet, then it is wagoned 

over, packed and smoothed down and allowed to dry hard. Two 
or three big wagon loads are placed in a ring on this floor during 

very dry clear weather. Formerly horses attached to ight wagons 

were driven over the beans (usually two or three teams at a time), 
till they were all shelled from the pods. The vines are then thrown off 

and more beans from the field placed on. This process is continued 

until there are many tons of beans on the floor under those that are 

being threshed out. After this the whole mass of chaff and beans 
is run through winnowing and screening machines and the beans 

placed in sacks of seventy-five to eighty pounds each and are ready 

for market. Of late years the teams on the floor are attached to 
disc machines instead of wagons, which greatly facilitates the work. 

“The process of threshing by large steam machines which clean 
up from fifty to seventy five acres of beans per day, has more 
recently been adopted by most of the large growers. It is a singular 

fact, however, that while the expense to the farmer who employs 
the steam thresher is usually five dollars per ton, the work is done 

by the first named method at about four dollars per ton. The 

machine threshed beans have also to be recleaned before they are 

marketed, and are broken so much that they are never fit for the 

seed trade. Yet there is one great advantage with the steam 

thresher. The rainv season, so called, is approaching and a shower 
is liable to fall in October while the threshing process is in full 

blast, so that any beans that are caught on the floor are ruined if 

they do not manage to cover them in some way, while by the 
machine process all beans are sacked as they are threshed. 
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‘“‘ Nineteen years ago an eastern seed firm having learned of the 

successful culture of the Lima bean in this section, made arrange- 
ments to have a small lot grown, to be used in his business. The 

project proved to be a feasible one. Other wholesale seedsmen 
gradually came into this field and made contracts for seed. 

Some of them were at first unfortunate in dealing with careless 
farmers, the business proving unsatisfactory. The demand upon 

careful seed growers, however, increased until they virtually held a 
monopoly of that branch of the seed business in the United States, 
the writer having had contracts with eastern seed houses amounting 

to nearly one hundred and fifty tons in a single year. Within the 

past two or three years the extensive wholesale dealers in beans for 

all purposes have been securing the contracts of seed houses and 
farming them out to whoever would grow them for the lowest price, 

with the result that an inferior grade fer less money is now being 
supplied, while the careful and successful seed growers have mostly 

gone out of the business into other horticultural pursuits which 
promise better returns for their skill. 

“For the benefit of some readers it might be well to state even 

at this late date in the history of agriculture in California that these 

crops are grown without irrigation and without any rain from 
the time the seed is planted till the beans are harvested, unless it be 

that an unwelcome shower is liable to come in the harvesting season 
in the month of October.” 

Til. Inpex. 

For the choice of varieties in our last years test, see page 368. 

The Sievas are described on pages 350 to 353; the large flat Limas 
on pages 353 to 857; the potato Limas on pages 857 to 859; the 

horticultural Lima on page 361; the Chickasaw Lima or Jack bean 
(Canavalia ensiformis) on pages 362 to 864. The methods of 
culture recommended for New York are detailed on pages 365 

(uses), 365 (soils and fertilizers), 366, 867 (planting and training), 

368 (choice of varieties). The California operations are expounded 
on pages 368 to 372. 

dg of in Bb pw 
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CorneLL University, Iruaca, N. Y., May 11, 1896. 

Honorable Commissioner of Agriculture, Albany. 

Sir.— The interest in dwarf pears continues to be unabated in 

this State, and one of the questions which comes to us very fre- 
quently is a request for information as to why dwarf apples may 

not also be a source of profit. Unfortunately, we are unable to 
answer these questions from any American experience, for dwarf 
apples have been grown in this country chiefly as single or speci- 
men trees and not in plantations of commercial extent; and even 
as specimen trees, they are comparatively little known. Yet the 
inquiry concerning them is so great that we have thought it wise 
to collect and publish as much as possible of the scattered experi- 
ences of New York people. The Experiment Station Extension 
Law, under the auspices of which this bulletin is published, has 
for one of its leading objects, as we interpret it, the collecting 
and publication of the very valuable experiences of horticul- 
turists in the Fifth Judicial Department of the state, which 
experiences are commonly lost to the public, but which are in- 
trinsically as valuable as similar work which may be taken up by 

the station. In fact, they may be more valuable. The law is 
designed to promote the spread of information amongst the horti- 
culturists of its territory. Its motive is distinctly educational. 
We have, therefore, no hesitation in presenting this average of 
experiences as a bulletin, even though it is not all founded upon 
experiments actually made at the station at Ithaca. To wait for 
the maturing of experiments would mean the delay of publication 
and a refusal to satisfy inquiry for several years to come. The 
reader must bear in mind, however, that we make no recom- 
mendation respecting the setting of dwarf apples for commercial 
purposes. We have simply given the gist of what evidence we 
have been able to collect in a two years’ inquiry, and the reader 
must draw his own conclusions. The present writer has been 
more or less familiar with dwarf apples for twenty years, and 
has known some good commercial results to be obtained; but he 
is of the opinion that if dwarf apples are to be planted at all for 
market they should comprise only those varieties which are 
suitable for a very fancy or dessert trade. 

The bulletin is submitted for publication under Chapter 230 of 
the Laws of 1895. 
3 L. H. BAILEY. 



Opinions oF Dwarr Apples BY AMERICAN WRITERS. 

Patrick Barry: ‘The apple, worked on the Paradise, makes a beautiful 

little dwarf bush. We know of nothing more interesting in the fruit garden 

than a row or a little square of these miniature apple trees, either in blossom 

or in fruit. Those who have not seen them may imagine an apple tree four 

feet high and the same in width of branches, covered with blossoms in the 

spring or loaded with magnificent golden and crimson fruit in the autumn. 

They began to bear the third year from the bud, and the same variety 1s always 

larger and finer on them than on standards.” — Fruit Garden, New Edition, 1883. 

W. C. Strong: Dwarf apples are “ well adapted for garden culture, giving 

the advantage of early fruitfulness, an imerease in the number of small trees, 

and consequently in the number of varieties, when this is desired 

Constant watchfulness will be required in the culture of dwarfs to give annual 

supplies of food, to preserve the form by pruning, and also to prevent rooting 

above the dwarf stock and thus destroying its character.” — Fruit Cuiture, 1885. 

John A. Warder: ‘Such are very appropriate for the small garden, or for 

the specimen grounds of a nursery establishment, and they sometimes make 

beautiful objects on the lawns or among the shrubbery, but they are wholly 

-unsuited for orchard planting.” — Apples, 1867. 

John J. Thomas: ‘‘ For summer and autumn sorts, dwarf apples are val- 

uable in affording a supply to families. They begin to bear in two or three 

years from setting out, and at five or six years, if well cultivated will afford 

a bushel or so to each tree. A portion of a garden as large as the tenth of an 

acre, may be planted with forty or fifty trees, without crowding. All the 

different varieties of the apple may be made dwarfs by working on the Para- 

dise or Doucin stock —the former are smaller and bear soonest ; the latter 

are larger and ultimately afford the heaviest crops. Among the handsomest 

growers as dwarfs, are Red Astrachan, Jersey Sweet, Porter, Baldwin, Dyer, 

Summer Rose, Benoni, and Bough.” — The American Fruit Culturist, Revised 

Edition, 1885. 

George Jaques: ‘‘No one, we suppose, will attempt to cultivate these little 

trees in this country, excepting for ornamental purposes. They are very pretty 

garden pets in the midst of a flower-bed, or at the corners of alleys, or elsewhere 

where fancy may locate them. They seldom bear more than a dozen or twenty 

apples, and therefore the economical orchardist, looking to profit alone, ought 

not to consider them as worthy of hisattention . . . . . There is nothing 

very peculiar in the management of the dwarf apple. Its place is the garden, 

not the field; still less will it answer to put these tittle trees in grass-ground, 

or to subject them to rough usage.” — A Practical Treatise on the Management of 

Fruit Trees. Worcester, Mass., 1849. 



Dwarf Apples. 

I. DWARFING IN GENERAL. 

Effect of checking the movement of sap.— All fruit trees are pro- 

vided with certain well-defined courses through which the sap 

passes to every part of the plant. After the roots have taken in 

the water with its freight of dissolved plant food, the crude sap, 

as it may then be termed, enters a definite course which eventu- 

ally brings the nourishment to the parts in which the materials 

are used for constructing plant tissue. There is no circulation of 

sap in plants in the sense in which there is in animals, no definite 

tubes through which it flows. It passes through the plant tissues 

by a process of absorption. The regions in which this transfer 

takes place will become apparent upon consideration of a few 

common facts. 

Let us suppose a very common case. Labels are frequently 

secured by means of a wire which surrounds either a branch or 

the trunk of the tree. It is no unusual occurrence that such 

labels are neglected, and as the stem increases in size, the wire 

becomes imbedded in the bark. This forms a constriction about 

the stem, and the connection between the parts above and below 

the wire is more or less effectually destroyed, especially in the 

outer portions. As the wire becomes more deeply buried, an 

unequal growth takes place in the adjoining tissue. The stem 

immediately above the wire becomes abnormally enlarged, while 

the rate of growth below is greatly lessened or almost entirely 

checked. If the wire is not removed, union of the tissues sepa- 

rated by the wire may take place, and the tree will be little the 

worse for the check. More frequently, however, young trees are: 

so severely cut that the increased weight of the top forces the 

stem to break where it is surrounded by the wire, causing a total 

loss of this portion. 

Another familiar example may be named. When the trunk of 
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a plant has been entirely girdled, as frequently occurs with or- 

chard trees, and as is sometimes purposely done with grape- 

vines when particularly large fruit is desired, it is interesting to 

note that the plant makes little attempt to cover the wound from 

below, but the healing takes place from above. At the same 

time the foliage does not wilt as if suffering from water, unless 

the cut has been made very deep, but it frequently remains green 

and apparently healthy for a long time. 

The above facts lead to but one conclusion: the sap upon en- 

tering the plant rises through the inner tissues to the extremities 

of the branches, or to the leaves; from here it descends, choosing 

for its path, however, the tissues which lie between the outer bark 

and the wood. The part through which the sap rises is well 

known under the name sap-wood. In many plants this wood is 

very conspicuous in sections of the stem on account of its light 

color. The sap descends through what for convenience may be 

loosely termed the inner bark, which consists of the soft tissues 

that lie directly underneath the hard, corky covering of the stem. 

Endogenous plants, such as the palm, corn, and others, do 

not have these tissues separated from each other as above de- 

scribed. The tissues which correspond to the sap-wood and to 

the inner bark are arranged in the form of long, slender, thread- 

like bundles which are readily distinguished as coarse fibers, 

thinly scattered in the pith as seen in corn stalks, and more 

thickly at the edges of the stems. The sap rises and descends in 

each of these many bundles of fibre, so that the girdling of this 

class of plants is not followed by such abnormal growths as 

occur on our fruit trees; the primary result of such injury is that 

the amount of sap which reaches the foliage is reduced in pro- 

portion to the number of these fibres which are cut. 

The reason why the sap passes directly to the foliage before it 

returns to the growing parts of the plant is obvious; in the tissues 

of the leaves the crude sap is acted upon by various agents, with 

the result that the nourishment which was carried to the leaves is 

made available for use by growing cells. The process of chang- 

ing the unavailable food to that which is of use to the plant is 

known as assimilation; the green portions of the plant are the 

only parts in which this change can take place, and it can pro- 
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ceed only in the presence of light. The leaves may, therefore, be 

considered as one of the most important factors in the nourish- 

ment of plants. An injury to them is not merely a local matter, 

but it affects the entire plant economy. 

After the sap has been elaborated by the foliage, it is in proper 

condition for nourishing any of the growing cells of the plant. It 

passes to the growing tips and there assists in lengthening the 

shoots, in forming new leaves, and in producing buds — some of 

which may be fruit-buds — which remain dormant until the fol- 

lowing year. It passes to the main branches and the trunks of 

the plant, and supplies the cells which are forming wood and 

those which are forming the tissues of the inner bark with the 

materials necessary to their support and growth. It passes down 

into the root system of the plant and furnishes the roots with 

the food required for their proper growth; but if an insufficient 

amount of food is present the roots are the first to suffer, for it 

svems that only the part which is not needed by the parts above 

ground is allowed to go as far as it may towards the nourishment 

of the roots. 

Vy ec are now prepared to consider the effect upon a plant of any 

injury or other abnormal modification. When a plant is girdled, 

the nourishing sap is prevented from returning to the roots; these 

must cuffer and eventually die. But when only a part of the top 

of a plant is girdled, the roots need not necessarily be deprived 

of their proper amount of food, since the remaining branches may 

perform their duty without the aid of the girdled portion. This 

part, however, may show very marked effects of the treatment. 

The sap is allowed to enter the branch freely; but when it is 

returning from the foliage it cannot pass the point of injury and 

we, therefore, find the abnormal growth of tissue which so com- 

monly results from such mutilation. Yet all the food is not de- 

posited at the girdle. Girdled branches are frequently the most 

fruitful ones; in fact, they may be the only ones upon a tree which 

produce fruit. The branch may be said to be congested with 

food, and relief from this condition is sought in the production of 

fruit. 

Girdling may have other effects than to promote fruitfulness. 

Grapes are girdled not in order to make them more fruitful, but 
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that the fruit may be larger, and that it shall mature a little 

earlier. These are results which naturally follow from the abun- 

dance of the food supply. 

The girdling of trees has been considered in connection with 

dwarfing because the two subjects appear to be closely con- 

nected. The results of checking the flow of sap are very pro- 

nounced in girdled trees. Figure 117 represents a union of a 

Fallawater apple upon the dwarf Paradise stock. The stock was 

budded about 22 years ago, and an enormous swelling has been 

Dee arte sen, ihe ce gid: camtyed in otgen to chow, fhe welt seed a 

formed at the point of union. The slow growth of the stock, as 

compared with that of the cion, prevents the free passage of sap 

from the foliage to the roots. The stock in such cases may be 

said to form an obstruction to the descending sap, much as the 

wire does upon improperly labeled trees. If in spite of such an 

obstacle, the roots receive all the prepared sap which they re- 

quire, the tree should prove to be very fruitful. 

Dwarfing a tree is done primarily for the purpose of growing 

a certain variety of fruit upon a slow-growing stock so that the 

top may never attain its normal size. Other things being equal, 

this dwarfing need not necessarily cause it to be more precocious 

or more fruitful. Yet dwarf trees do, as a rule, bear earlier than 
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standards; this is especially true in the case of apples. Fruitful- 

ness depends largely upon a proper food supply. The reason that 

a tree bears earlier when it is dwarfed may probably be ascribed 

to the fact that it comes to an earlier maturity, and that certain 

buds receive better nourishment than when growing as stand- 

ards. A dwarf tree never makes a rank growth, so in this respect 

it may be said to be at all times more inclined to bear fruit than 

the standard. If, in addition, the stock serves as a check to the 

return passage of sap, we have the condition which we suppose 

will preduce fruit in standard trees. 

In the case of pears, there is less difference between the bear- 

ing periods of standards and dwarfs than there is in apples. The 

difference that does exist may be caused by the same conditions 

which were advanced above as causes for the earlier fruiting of 

apples. Dwarf pear trees are also supposed to produce larger 

and handsomer fruit than standard trees, but I know of no experi- 

ments which have shown this to be the case, although the truth 

of the statement is highly probable. All pear growers seem to 

agree that dwarf trees bear more regularly than standards, and 

it is the general impression that they bear more abundantly in 

proportion to their size. 

The entire subject of plant dwarfing is an extremely intricate 

one. Directly connected with it are all the questions relating to 

the formation of leaf and fruit buds, the effects of more or less 

active vegetative growth upon fruitfulness, the kinds and propor- 

tionate amounts of food which are most influential in producing 

a desired effect, the influence of certain mechanical disturbances 

which were advanced above as causes for the earlier fruiting of 

important points still require investigation. Laws controlling 

such behavior of plants undoubtedly exist, but continued obser- 

vation and wide experience must be had before these laws may be 

formulated with any degree of certainty. 

Fruits grown as dwarfs.— The pear is the fruit most commonly 

dwarfed. It might be said that in the eastern states fully 50 per 

cent. of the trees are grown in this manner. The quince is used 

for stock. Such trees are very productive and under proper 

treatment they are long lived. One interesting point to consider 

in connection with dwarf pears is the fact that some varieties do 



382 AGRICULTURAL EXPERIMENT SraTIonN, ITHAca, N. Y. 

not grow well upon the quince, while others behave better when 

dwarfed than when grown upon free stocks. Apple varieties, 

however, are supposed to grow with equal readiness upon Para- 

dise or upon Doucin stock. 

Cherries may also be grown as dwarfs. The stock most gener- 

ally used in such cases is Prunus Mahaleb, but the top must be 

kept severely pruned, otherwise large trees will be formed; but 

the dwarf trees are rarely grown in this country.* In Europe, 

however, the small cherry bushes have the reputation of being 

exceedingly productive, the fruit at the same time being of very 

fine quality. These plants are grown mostly by amateurs. 

Plums have long been dwarfed by pruning the roots severely 

every year or two, so that the top growth of the tree may be 

checked. Such trees bear regularly and abundantly; cherries 

may be treated in a similar manner with the same result. 

II. DWARFING THE APPLE. 

Apples are at present regularly dwarfed by grafting or bud- 

ding the desired variety upon some small form of the common 

apple species, Pyrus Malus. The species is extremely variable, 

having produced the bulk of the varieties now in cultivation (all 

save the crabs are of this species) as well as the dwarf forms, the 

Doucin and Paradise apples, which at present serve as stocks to 

check the growth of the more vigorous sorts. These dwarf apples 

were originally seedlings, the same as our present varieties are; 

and no doubt similar varieties appear at the present day, but we 

do not look for them and save them. Gardeners have known the 

dwarf varieties of apples for many centuries, and the introduc- 

tion of these forms into cultivation can no longer be traced with 

certainty. The subject is made the more difficult because of the 

repeated transfer of the same name to different varieties of ap- 

ples; this has been done so frequently that the term “ Paradise 

apple” may more properly be considered to refer to a class of 

apples rather than to a single variety. 

“As a matter of fact, the sour cherries, and very often the sweet ones, are 

grown upon Mahaleb stock in New York state. The Mabaleb stock is more 

easily worked and managed than the Mazzard or Sweet Cherry stock. The 

trees which are grown upon Mahaleb ordinarily reach their full stature. 

They are made dwarf only by judicious pruning. L. H. B. 
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The Paradise apple.— Early botanists considered as different 

species many forms of apples which are at present recognized as 

mere varieties of one species. The Paradise apple, as now known, 

is probably similar to the plant described by Bauhin as Malus 

pumila, “whose fruit is the apple of Adam.”’* It was said to bear 

both red and white fruits. Linnzeus classed it as Pyrus Malus, 

var. Paradisiaca,t while Roemer called it Malus Paradisiaca.t 

The plant is distinguished, aside from dwarfness, according to 

Koch, by its smooth, shiny branches, both the old and the newly 

matured wood having a dark brown color. The leaves are finely 

serrated and taper at both ends. One of the most important char- 

acters of this apple as well as other dwarf forms, is the produc- 

tion of underground stems, and of stolons by means of which the 

plant may be rapidly propagated. These forms are also easily 

grown from cuttings, in which they differ from most strong grow- 

ing varieties. In southern Europe, and especially in France, the 

roots are said to be extremely brittle, although in northern Ger- 

many this character is not always very marked. The fruit as a 

rule is small with a yellow skin and white flesh; it generally 

ripens during late summer or early fall. 

Bauhin mentions two explanations for the origin of the com- 

mon names of this variety.|| They are not entirely satisfactory, 

but the first probably contains a hint of the truth. He says: 

“'Tragus, who describes the Argentine, describes certain kinds 

of apples from Germany. Some are sweet, white, oblong, etc., 

and are called Paradise apple. It is seen that Tragus, according 

to the common opinion, believed that this apple is from the tree 

*1. ‘Malus pumila, que potius frutex qué arbor. 

Mala precocia, Trag. Tab. 

Malus humilus, cujus fructus pomum Adami. 

Gesn. Hort.” [Py. and g. malus paradisiana]. 

‘Fruit both red and white ” 

The name in the brackets has been written in the volume of Bauhin’s 

Pinax owned by Harvard University. The writing is old and whose it is has 

not been determined. The copy at the congressional library at Washington 

contains no specific mention of the Paradise apple. 

t ‘Species Plantarum,” 1753, 479. 

t ‘* Synopses Monographice,” iii, 1847, 195. 

| ‘‘ Historiz Plantarum Universalis,” i, 1650, 7. 
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whose fruit the great Jehovah forbade our first parent, Adam, to 

Baltes ks, 

‘“ Hieron Brunsch calls that apple the Paradise in which the 

bite of Adam and Eve can be seen.” * * * 

‘“Gesnerus * * * gays there are two kinds of dwarf ap- 

ples, one of which is called the Paradise apple. This variety, 

* * * ig similar to that which Matthiz Curtius calls the 

Paradise. It is white, and ripens late in July. The plant is a 

bush not more than 4 cubits [6 feet] high, propagating itself 

from the roots.” 

Parkinson describes the Paradise apple in the following brief 

terms:* “The Paradise apple is a faire, goodly yellow apple, but 

light and spongy, and of a bitterish sweet taste, not to be com- 

mended.” . 

No single variety can, therefore, have been considered as the 

true apple of Paradise, or Adam’s apple, by those early writers. 

Their descriptions include those apples which grow upon bushes 

or low trees, these having the power of propagating themselves 

rapidly by suckers or underground stems, and whose fruit is 

light colored, often tinged with red on the sunny side. Even in 

more modern times, the name Paradise has been very loosely used. 

IXoch speaks as follows regarding its present significance in Ger- 

many.+ “By the name Paradise apple we now designate, as was 

formerly done by the Italians especially, a considerable number 

of different varieties, all of which are especially handsome. In 

northern Germany the name applies to Pyrus spectabilis. The 

pomologolist Henne considered it as belonging to the White 

Winter Kalvill, while the Red Fall Kalvill was called by Diel 

the Red Paradise. In the Netherlands, the Eiser also bears the 

name of the Double Sour Paradise. We also have a yellow Para- 

dise; and the Red Stettine is frequently termed Paradise. Many 

other cases might be mentioned.” ¢ 

These examples will suffice to show with what freedom the 

- name Paradise was applied to apples which possessed such 

beauty that their beholders were brought under the same spell as 

* Paradisus Terrestris,” 1629, 588. 

t ‘Die Duetschen Obstgehélze,” Stuttgart, 1876, 62. 

t See volume 1. of Dochnal’s ** Fiihrer der Obstkunde.”’ 
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that once exerted by the forbidden fruit of the Garden of 

Eden. 

Three forms of apples which are suitable for stocks are men- 

tioned by Philip Miller in his Gardener’s Dictionary.* They are 

all included under Malus pumila. They are as follows: 

“The Crab [Malus sylvestris, acido fructo albo, Tourn.], which is 

the first sort here mentioned, has been generally esteemed as the 

best stock for grafting apples upon, being very hardy, and of 

long duration; but of late years there have been few persons who 

have been curious enough to raise these stocks, having commonly 

sown the kernels of all sorts of cider apples for stocks without 

distinction, as these are much easier to procure than the other; 

so the gardeners generally call all those crabs, which are pro- 

duced from the kernel, and have not been grafted; but were the 

kernels of the crabs sown, I should prefer those for stocks; be- 

cause they are never so luxuriant in their growth, as those from 

apple-kernels; and they will continue longer sound; besides, these 

will preserve some of the best sorts of apples in their true size, 

color and flavor; whereas the other free-stocks produce larger 

fruit, which are not so well tasted, nor will they keep so long. 

“The Paradise-apple hath, of late years, greatly obtained for 

stocks to graft or bud upon; but these are not of long duration; 

nor will the trees grafted upon them ever grow to any size, unless 

they are planted so low as that the Cyon may strike root into the 

ground, when it will be equal to no stock; for the graft will draw 

its nourishment from the ground, so that it is only by way of 

curiosity, or for very small gardens, that these stocks are proper, 

since there can never be expected any considerable quantity of 

fruit from such trees. 

“ These trees have been much more esteemed in France, where 

. they were frequently brought to the table in the pots growing 

with their fruit upon them; but this being only a curiosity, it 

never obtained much in England; so that the gardeners do not 

propagate many of them here at present. 

“There is another apple which is called the Dutch Paradise- 

apple, much cultivated in the nurseries, for grafting apples upon 

in order to have them dwarfs; and these will not decay or canker 

*Sixth edition, 1752. 

25 
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as the other, nor do they stint the grafts near so much; so are 

generally preferred for planting espaliers or dwarfs, being easily 

kept within the compass usually allotted to these trees. 

“Some persons have also made use of Codlin-stocks, to graft 

apples upon, in order to make them dwarf; but the fruits which 

are upon these stocks are not so firm, nor do they last so long; 

therefore the winter fruits should never be grafted upon these.” 

The Dutch Paradise mentioned by Miller is at present unknown 

in England under that name. From the description given above 

it would appear that this variety, or class, is the same as the 

stock now known as Doucin (see page 387). His Paradise apple, 

on the other hand, is very similar to that which at present is 

more definitely termed the French Paradise. The following ex- 

tract will indicate clearly what the nature of this variety is: 

“At the same time will be forwarded to that gentleman 500 

specimens of ‘the dwarf apple of Armenia.’ They are all much 

past the age of puberty, though only 18 inches high. I received 

them two years ago from Armenia, and they do not appear to 

have grown at all. They increase slowly in thickness. I have 

often seen them planted in pots and cases on the terrace in the 

city of Aleppo, of 40 and 50 ycars’ growth, never exceeding 2 

feet in height, nor in the thickness of their stems, that of your 

forefinger, without their ever having been pruned. To test the 

fact that their diminutiveness was not caused by their being 

always kept in pots and boxes, I planted out three of full 15 

years’ growth, and after keeping them 18 years in the open 

ground, found they had made no perceptible progress. I re- 

marked that they bear best when their roots are cramped. They 

are very easily propagated, as they make abundant offsets, and 

take remarkably well from cuttings. Among the trees now sent, 

there are seventeen which were made from cuttings two years 

ago; and 10 budded, at the same time, with the Ribston pippin, 

and other sorts.”* By the use of such stocks, plants could easily 

be grown in pots and set upon the table, as stated by Miller; but 

they can possess little practical value. 

The French Paradise was known in France as early as the be- 

ginning of the 15th century.+ It was considered as one of the 

* Jour. of the Hort. Soe., London, 1848, iii. 116. 

+t Koch. ‘* Die Deutschen Obstgehélze,” 63. 
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most highly flavored varieties then grown, and according to 

Champier, who lived about a hundred years later, it was identical 

with two of the best varieties grown in his day. The first pub- 

lished account of the fruit, according to Koch, appeared in Jean 

de Ruelle’s “ De Natura stirpium, libri tres.” This fruit was of a 

red color on the side exposed to the sun,* and for this reason 
could not have been identical with other forms classed in the 

group. 

The Doucin apple— The introduction of the Doucin stock can 
be traced with more accuracy than that of the Paradise. Ac- 

cording to Koch,t} “It appears that the Doucin is of Italian ori- 

gin and was first brought to notice by Agostino Gallo during the 

first century following the middle ages [probably the 16th cen- 

tury.| He mentioned two forms, Dolciano nano and Dolciano 

Mezzano, meaning the dwarf and the semi-dwarf sweet-apple. 

We do not know when the Doucin was brought to France, but 

it was probably introduced soon after it became known in Italy.” 

The time of its first use in England is also a matter of doubt, 

and judging from the writings of Philip Miller, it does not ap- 

pear to have retained its original name. (See page 386.) Yet 

Parkinson briefly mentions it:t “The Deusan or apple John is 

a delicate fine fruit, well relished when it beginneth to be fit 

to be eaten, and endureth good longer than any other apple.” 

The Doucin is a stronger growing stock than the French 

Paradise, forming a bush or small tree intermediate between the 

latter and a standard tree. It also is said to have the power of 

throwing out underground stems or suckers, although it does 

not have stolons, and it may be propagated from cuttings of 

ripened wood. ‘The wood is more or less covered with fine hairs, 

or tomentum. The fruit resembles the Paradise in size, but the 

color is more red, especially qp the sunny side. The sweet flavor 

has caused it to receive its common name, Doucin. 

Koch states!| that the plant apparently grows wild in south- 

eastern Russia, where it forms thickets, especially in the region 

of the lower Don and Danube rivers. It was called Pyrus prae- 

* Bauhin, ‘‘ Historia Plantarum” 1. 18. 

t ‘Die Deutschen Obstgeh6lze,” 66. 
¢ ‘‘ Paradisus Terrestris,” 1629, 587. 

|| Die Deutschen Obstgehélze. 65. 
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coz by Palas, and may be identical with P. Sieversit of Ledebour, 

who found a similar plant growing in southern Siberia. As the 

botany of the apple is as present understood, however, the Dou- 

cin and Paradise, as I have already said, are held to be simply 

forms of the common apple. 

The Rennette apple (Pommier nain de Rennette)—A third stock, 

one mentioned by Duhamel,* is rarely named in horticultural 

writings. Duhamel compared it with the two more common 

forms: ‘The Doucin apple forms but a large shrub, the Para- 

dise rises to a less height, while the Rennette apple scarcely 

exceeds a gilly flower in size; and thus it is that the size and 

the habit of apples vary with the different forms.” 

The Rennette of Duhamel seems to resemble the Paradise, and 

also the “ Apple of Armenia” mentioned on page 3886. The 

characters which distinguish the Paradise from the Doucin, the 

Doucin from the Codlin, the Codlin from the Crab, and the Crab: 

from our named cultivated varieties, are by no means satisfac- 

tory or reliable. One form gradually approaches another as re- 

gards stature, and seedlings which are more or less dwarf have 

undoubtedly been referred to the class which they most closely 

resembled. All who have observed the height reached by seed- 

ling apples will have seen that they vary exceedingly. Some 

plants grow slowly and remain small; others start off from the 

beginning and make a clean rapid growth. As all such seedlings 

are generally the offspring of vigorous sorts, it is rather surpris- 

ing that some should remain as small as they do. If the seed of 

smaller varieties were to be planted, undoubtedly still more 

dwarf forms would appear, and eventually the small French 

Paradise stock might be reproduced. 

The power of producing offset#and stolons, which has been 

emphasized by some of the writers mentioned above, need not 

necessarily be considered as an essential character of the dwarf 

forms at present grown. Local conditions probably exert consid- 

erable influence upon this habit, for we have a plant of the so- 

called Paradise apple which has been growing upon the station 

* Traité des Arbres Fruitiers, i768, I. 273. 
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grounds for six years, and it has as yet failed to produce a single 

creeping or under ground stem which could be used in forming 

an independent plant. Neither is the power of growing from 

hard wood cuttings, limited to dwarf trees. Some of our orchard 

varieties may be propagated readily in this manner, even with 

little care, so that this character also may be considered as pos- 

sessing only relative importance. 

Propagation of dwarf apple stocks—When the stock plants 

sucker freely, the suckers may be detached with a certain amount 

of root system, and then be transplanted and grown as inde- 

pendent plants. A very common nursery practice, however, is 

to subject the plants to mound-layering. This is performed by 

growing the plant or “stool” until it has become well estab- 

lished. It is then cut off within a few inches of the grouud and 

all the shoots which are thrown out are allowed to grow. These 

shoots are made to root by heaping the earth about their bases, 

thus burying their lower half. This may be done the first year 

and rooted plants will be formed by fall, especially if the shoots 

have been partially cut or injured near the stock; such plants, 

however, are weak, and it is better to allow the shoots to grow 

unmolested during the first year, the mound being formed in the 

spring of the second. 

The rooted shoots are removed in the fall of the second year, 

and if sufficiently vigorous they may be grafted with the desired 

variety during the following winter, or budded the next summer. 

Small stocks should be grown on in the nursery until they have 

reached the desired size for working. 

Pruning.—Dwarf apple trees should be very thoroughly pruned 

from the time they are set. The object of this pruning is three- 

fold: the wood which is capable of bearing fruit will be more 

freely produced, the fruit spurs will be distributed evenly over 

all the lower parts of the trees as well as the top, and the tree 

will be kept in a dwarf habit. These results may not be ob- 

tained if too little wood is removed. Each year’s growth, if vig- 

orous, should be cut back at least one-half or two-thirds, and 

generally more may be removed with perfect safety. Occasion- 
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ally, dwarf trees will be found in which the natural vigor of the 

cion seems to have stimulated an undue growth of roots, so that 

the tree, instead of remaining small, increases rapidly in size, 

ae, 

ati j 

Novem eononne Teg om _ S63 o& 

118.--Dwarf Ben Davis six years from planting ; before pruning. 

and soon it bears little resemblance to the plants frequently 

illustrated in books to show how a dwarf apple tree ought to 

appear. The annual growths may be from one to two feet in 
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length, and at this rate good sized trees are formed in a short 

time. 

Figure 118 represents a Ben Davis apple upon Paradise stock; 

the tree has been growing in the Cornell plantation six years and 

although it is considerably smaller than a standard tree of the 

same age, still it can scarcely be considered as more than a half 

dwarf. A true dwarf tree, as described in most writings, would 

have a top hardly one-third as large. In past years this tree has 

been pruned with but moderate severity, so that it reached a 

height of fully eight feet. In this case, no material disadvant- 

age resulted from such treatment, for an abundance of fruit spurs 

may be found distributed in all parts of the tree. A Maiden 

Blush dwarf which received similar prunings was affected dif- 

ferently; the buds which were near the point at which the annual 

growth was cut back were the only ones that started, and their 

growth was so rapid that practically no fruit spurs were formed 

during the first two or three years, and those which have ap- 

peared since that time are so high up in the tree that the lower 

parts of the main branches are bare and therefore unproductive. 

This defect frequently becomes exaggerated as the tree grows 

older. An excellent example of the ruinous effect of continually 

removing the lower branches from a dwarf apple is shown in 

Fig. 120. This tree, an Early Joe, was planted in its present 

position fully thirty vears ago (not upon the Cornell plantation). 

It has been pruned gradually higher until at present the lowest 

fruiting branches are at least five feet from the ground, and a 

total height of practically twelve feet has been reached. This 

is not an ideal dwarf! The tree shown on the title-page repre- 

sents a much better type. The original from which the drawing 

was made was five feet in height, the lowest leaves being but 

eighteen inches from the ground. The top has been allowed 

to assume its natural spreading form, but a firm control has 

continually been exercised over any too ambitious efforts of the 

branches. The tree has practically the same form and size 

which it will retain during its entire existence. The main 

branches will increase in circumference, the outer limbs will 
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gradually lengthen, and the fruit spurs will become more 

crooked, yet the tree will always be low and spreading. The 

one criticism which might be made is that the lowest fruiting 

branches are still too high. The foliage of the ideal dwarf 

apple tree almost touches the ground; it has all its main branches 

119.—Same as Fig. 118, after pruning. 

well studded with smaller ones, or with fruit spurs, so that, when 

in full leaf, it shall appear “ feathered ” from bottom to top. 

The tree represented in Fig. 118 is worthy of careful study. 

The lower branches spring from the trunk at a height of less 

than ten inches from the ground. Several large branches rise 
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in an upward and outward direction, and these form an almost 

perfect framework for supporting the smaller limbs, which bear 

the fruit. The wood is well distributed, and its amount is more 

than ample for clothing the entire top with an abundance of 

leaves; it is well that this should be so, for it allows a greater 

choice of branches when the tree is being pruned. 

The same tree is shown in Fig. 119, after having been pruned. 

‘he pruning has been severe, as the tree has already reached 

such size that further increase should be made slowly. Much 

wood is allowed to remain near the ground and in the center of 

the tree, for it is always easier to remove superfluous branches 

than it is to insert them where they are wanted. The form of the 

pruned tree is that of a rather broad vase, this being the shape 

which the tree naturally assumes. During the coming season, it 

should be weil provided with foliage so that none of the main 

branches shall be exposed to the full glare of the summer sun. 

The fruit produced will also receive proper shade and the speci- 

men as a whole may be considered as a good type of dwarf apple 

tree which has not been forced to assume a form which is unnat- 

ural to it. 

The summer pruning of dwarf apple trees is, as a rule, unneces- 

sary when the plants are grown as above described. If branches 

are desired in certain parts of the tree, a more or less severe 

pruning during early summer will have a strong tendency to force 

growth to appear from dormant or adventitious buds. It will 

cause the appearance of ‘*‘ water-sprouts,” which, if checked in 

turn, may be converted to useful purposes. Another advantage 

of summer pruning is that it probably induces the formation of 

fruit-buds, but as dwarf trees rarely possess the fault of bearing 

too little fruit for their size, this end need seldom be sought. 

The study of the fruit-buds of an apple tree is an interesting 

one, the more so on account of the mystery which will be found 

connected with their formation. One who studies fruit-buds, 

will not conduct his investigations very far before he is puzzled 

first by one question, then by another, and eventually he may 

feel lost in a sea of doubt. Dwarf apple and pear trees are ex- 
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cellent subjects for the inquisitive to begin with; later specula- 

tions may include all the other fruits. The method in which 

fruit-buds are formed is illustrated in Fig. 121, the spurs having 

been taken from a dwarf Ben Davis tree. 

The twig a in the figure shows a stem which is nearly all two 

120.—Neglected dwarf apple about 30 years from planting. 

years old. The growth of the past year may be seen only near 

the top, starting just above the upper spur. The terminal bud of 

the shoot, therefore, grew straight on and may have reached a 

length of 12 or 15 inches. But it was not so with the lower side 

buds. These made a growth of scarcely half an inch, yet they are 

perfectly strong and healthy. What they would have done had 
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no fruit been borne the following season may be discovered by 

examining b. The two spurs upon the twig are each two years 

of age, the twig being three years, for it made one year’s growth 

before the spurs broke from the buds. These spurs average 

scarcely over half an inch in length, and their diameters are 

probably but little larger than they were the year before. In 

d, in the center of the plate, we also find two-year-old spurs, but 

one became ambitious during the second year of its existence, 

and grew outward, probably in search of more light. The por- 

tion ¢ represents a spur which has seen four summers. The 

small irregular line at its base shows where the first year’s 

growth stopped; those an inch higher mark the increase of the 

second vear; the third year added about an eighth of an inch 

and the fourth applied the top story to the structure. The spurs 

of e on the lower side of the plate, have the same age, but the 

annual growths are of more uniform lengths. 

By examining the buds upon these spurs, it will be found that 

some are smaller than others and that they vary also in form. 

Such buds as are borne at the ends of the long spur upon d, e and 

the two upon / are pointed and they have a diameter which is 

less than that of the twig upon which they are borne. Larger 

and more spherical buds may be found upon a, ¢, and d. These 

are what are generally termed fruit-buds, as they contain minute 

blossom buds which, with the coming of spring, will develop 

flowers as well as leaves. No blossom buds will be found in the 

smaller buds, but only leaves, and during the coming season a 

leafy shoot will be produced, and the terminal bud may prepare 

for flowering the next year. 

Young fruit-bearing wood, therefore, appears as shown in the 

illustration, and such wood should be well distributed through- 

out the entire tree. Its removal means the removal of fruit, 

although the fruit may not appear for a year or two or three; 

still it will appear sometime upon spurs, and such small branches 

should always be removed cautiously. The same remarks apply 

also to standard trees, and these should never have their 

branches pruned so that they resemble long-handled brooms, the 
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brush of which projects from certain parts of what should be 

a symmetrical tree. 

III. CommeErciaL VALUE OF DwarRr APPLES. 

Yield of dwarf orchards.—The first thought which naturally 

arises when the commercial value of dwarf apples is considered, 

a b d (center.) iC e (bottom.) 

121.—Spurs of Ben Davis apple showing leaf buds upon b, c, dande; blossom buds are upon 

a, and also upon ¢ and d. 

is the amount of fruit produced by such trees. The statement is 

generally accepted that such fruit is larger, handsomer, and per- 

haps a little earlier and of better quality than that produced by 

standards. The extent to which this is true has not yet been 

clearly defined, and careful investigation may modify the force of 
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the assertion; but even granting its entire truth, there still re- 

mains the consideration of the ultimate yield of fruit, in bushels, 

per acre. The question is, unfortunately, answered with diffi- 

culty. There are at present extremely few dwarf apple trees 

growing in New York, and those which do exist are mostly of 

different varieties so that comparative yields can not be made 

with entire satisfaction. Methods of pruning, or of not pruning, 

as well as differences of soils, location, ete., also enter as modi- 

fying circumstances. Nevertheless, some data are available for 

estimating approximate yields. 

The following remarks refer entirely to trees grown on Para- 

dise stock; they do not include such trees as have taken root 

above the point of union of cion and stock. Dwarf trees which 

have been set so that the union is several inches below ground, 

are apt to form roots at the lower end of the cion, and then more 

active growth takes place. Such trees are no longer dwarfs, but 

they must be considered as standards or at least as half-dwarfs. 

The first estimates here given are based largely upon actual 

observation of dwarf apple trees, and also partly upon theoreti- 

cal grounds. The printed descriptions for growing dwarfs al- 

most invariably state that the trees should be set at intervals of 

about six feet each way for ordinary culture. In Thomas’ Ameri- 

can Fruit Culturist the distance named is eight feet for round- 

headed trees upon Paradise stock; and “for pyramids or dwarf 

standards on Doucin stock, ten feet.” Doucin stock is at pres- 

ent neither grown nor used in this country except to a very lim- 

ited extent, and I have as yet been unable to find a bearing tree 

erowing upon it. Practically all trees now sold by New York 

nurserymen are upon Paradise stock, and the trees scattered 

about the State are also said to be growing upon this variety. 

The Doucin stock must therefore be omitted from this discussion ; 

only the plants growing upon the so-called Paradise stock can 

be considered in detail, the value and characters of plants grow- 

ing upon the Doucin resting upon the statements of correspond- 

ents (see page 402). 

I am lead to believe that even eight feet is too close for dwarf 
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apples when grown in a closed vase form, or when allowed to 

assume their most natural shape, as shown in the frontispiece, 

these two methods being the only ones followed to any extent in 

New York. Upright growing varieties are trained according to. 

the first system, while those of spreading habit are allowed to 

grow in their natural form. Ten feet appears to be none too 

much for either form of tree, and probably twelve feet would fre- 

quently be preferable. On rich soils and with vigorous varieties, 

a distance between the trees of fifteen feet will prove advantage- 

ous, and it thus appears that the number of trees which may 

profitably be planted upon an acre depends largely upon the 

habit of the variety, and upon the character of the soil; similar 

variations occur also in the case of standard trees. Assuming, 

however, an average distance of twelve feet between the trees, 

there may be set 300 trees per acre. During the first five years 

of their growth, these trees may yield some fruit, or they may 

not; the dwarf apples growing upon the Cornell grounds have 

been set six years, and none of the trees have borne over a dozen 

apples during any one season. The fruit which was produced 

was in no particular extraordinary; size, color, and quality were 

apparently identical with fruit from standard trees. Thus far,. 

therefore, our dwarfs have not distinguished themselves as pos- 

sessing superiority of any kind, except possibly early fruiting, 

yet we have several standard trees of other varieties which have 

borne more fruit than these.* 

When dwarf apples have reached the age of ten or fifteen 

years, they become more useful. Such trees seem to average in 

this State from three to four pecks of apples annually. Assum- 

ing the average annual yield of these trees to bé three pecks per 

tree, about seventy-five barrels of fruit would be obtained from 

each acre of orchard, every year, by no means a poor yield. 

But after a tree has passed its twentieth year still larger returns 

may be expected. I have seen dwarf trees over thirty years of 

age which were bearing from three to four bushels of fruit, but 

* These trees, however, were removed after they had been set two years, so- 

that their behavior may be somewhat abnormal. L. H. 'B. 
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such trees are rare exceptions. From four to six pecks may be 

stated as representing approximately the annual yield of mature 

trees of naturally productive varieties which are grown as 

dwarfs, and which have been well fertilized and pruned. It will 

be found that the apples must be borne with considerable regu- 

larity that such an average shall be maintained; one year’s par- 

tial failure, and such do occasionally occur, means a heavy crop 

for the succeeding year or two, and that in turn leaves an ex- 

hausted tree. A yield of about one hundred and twenty-five 

barrels per acre would be obtained from a uniform plantation, 

at the rate here assumed, and I believe this amount represents 

the present production of dwarf trees which have been well 

grown. 

Yield of standard orchards.— In estimating the yield of stand- 

ard apple trees, the same difficulties are encountered as in the 

case of dwarfs, but the uncertainty of the crop is here even more 

pronounced. The natural fruitfulness or barrenness of a variety 

expresses itself unequivocally, for the modifying circumstance of 

dwarfing does not obscure these characters. Soil and location 

are also free to exert a direct influence, and methods of cultiva- 

tion, differing widely from each other, also play an important 

part. In considering standard orchards, the two extremes in 

their powers of bearing must be avoided, as has also been done 

in the discussion of dwarf trees. | 

An apple orchard which is composed of vigorous-growing va- 

rieties should be set so that the trees shall be at least forty feet 

apart each way. This allows twenty-seven trees upon an acre. 

If the varieties are but moderately productive, and the trees 

have been fairly well cuitivated, a yield of about three barrels 

may be expected as the average annual crop per tree while the 

orchard is from 15 to 25 years of age. From this period until 

the trees begin to fail from old age, an average yield of five bar- 

rels per tree is more than is generally obtained. At this rate, 

the total returns from an acre would be about 135 barrels, a 

crop which exceeds the estimate of the dwarf trees by only 10 

barrels. When orchards are composed of the less vigorous varie- 



400 AGRICULTURAL EXPERIMENT Station, ItHaca, N. Y. 

ties of apples, the trees may be set closer together; the yield per 

tree will be less than that of the larger growing sorts, but the 

greater number of trees may bring the average for standards to 

practically the same figure. 

It would appear, therefore, that the yields from well grown 

standard and dwarf trees do not differ essentially, but such dif- 

ference as does exist is in favor of standards. Definite data of 

undoubted accuracy are extremely difficult to obtain. The above 

figures, however, are founded mainly upon my own observation. 

Fortunately the estimates of others are also at hand, and a com- 

parison of these conclusions should be made. 

Other estimates of yields and profits Rivers writes* as follows 

regarding the returns from a plantation of 100 trees of Cox’s 

Orange Pippin grown as bushes upon Paradise stock: ‘ These 

trees will this season (1864), the third of their growth in their 

present quarters, and the fourth of their age, give an average of 

a peck from each tree, so that we might have from 4,840 [set 

3 X 3 feet], growing on an acre of ground, 302 bushels of fine 

apples, worth 5s. per bushel, or £75. In 1866, the trees then 

averaging half a peck each, would double this sum, and make an 

acre of apple trees a very agreeable and eligible investment.” 

It was the plan of this writer constantly to renew certain rows 

of trees so that the orchard should continue in regular bearing 

condition. 

Another interesting account is that of Cheal. The yields 

cited by him were actually attained by one of his friends. The 
name of the stock is not mentioned. The tree was a Warner’s 

King, of pyramidal form, and was planted at Ramsden, in Essex, 

in November, 1871: 

1872 Crop, 3 large apples. Pebue 
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* “ Miniature Fruit Garden.” From 13th English Ed. 1866, p. 69 et seq. 

t “Fruit Culture,” London, 1892, p. 65. 
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1878 Crop, 2 or 3 apples. Pecks, 
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“Thus the average crop for 10 years was 4 pecks per year. 

These he sold in Chelmsford market at an average of 1s. 6d. per 

peck. | 

“The tree occupies a space of not more than 3 square yards; 

and calculating an acre of such trees 8 feet apart, or 681 per acre, 

the gross return would be £204 per acre yearly.”* 

A valuable series of tables has been furnished me by P. Peder- 

son, Huntingdon Valley, Pa. The tigures refer to Danish or- 

chards, not to experience in America; nevertheless, they serve 

to indicate what may be expected in this country where the con- 

ditions in many localities do not differ very materially from 

those existing in Denmark: 

“ Distances of planting: 

Staudard apples, 30x30 ft., (quincunx, 27x80 ft.). 

Apples on Doucin, 10x12 ft., or 12x12 ft. — 

Apples on Paradise, 6x8 ft., or 8x10 ft. 

“ Expected. longevity of trees: 

Standard apples, 50 to 60 years. 

Apples on Doucin, 30 to 35 years. 

Apples on Paradise, 20 to 25 years. 

“Yield per tree and per acre: 

Standards, 30x30 ft., extra good, per tree, 6 bus.; per acre, 270 

to 290 bus. 

Standards, 30x30 ft., good, per tree, 4 bus.; per acre, 180 to 190 

bus. 

Standards, 30x30 ft., medium, per tree, 2 bus.; per acre, 90 to 100 

bus. 

On Doucin, 12x12 ft., extra good, per tree, 1 bus.; per acre, 290 to 

310 bus. 

* A pound (£ ) is equal to about $4.86. 

26 
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On Doucin, 12x12 ft., good, per tree, 3 pks.; per acre, 210 to 230 

bus. ; 

On Doucin, 12x12 ft., medium, per tree, 2 pks.; per acre, 100 to 

120 bus. 

On Paradise, 8x10 ft., extra good, per tree, 2 pks.; per acre, 250: 

to 270 bus. 3 

On Paradise, 8x10 ft., good, per tree, 1 pk.; per acre, 120 to 140 

bus. 

On Paradise, 8x10 ft., medium, per tree, 4 pk.; per acre, 60 to 80 

bus.” 

Probably the most interesting feature of the above figures is 

the general uniformity in the yield of trees of an equal grade, 

regardless of the method of growth. The Doucin stock invaria- 

bly shows greater fruitfulness than either of the others, but still 

the differences are not great. When the above yields are consid- 

ered in connection with the condition existing in this country, 

one is involuntarily lead to the statement that methods of cul- 

ture, pruning, etc., have more to do with the yield of an acre of 

apple trees than does the method of propagation; and it is by no 

means impossible that experience will prove the truth of the 

thought. 

An extended correspondence with many American growers of 

dwarf apples has resulted in the receipt of letters which fre- 

quently express somewhat contradictory opinions. Upon one 

point, however, all the writers agree fairly well, viz.: that apple 

trees grown upon Paradise stock are unprofitable. A variety of 

causes for this opinion are advanced, chief among these may be 

mentioned unproductiveness, short life, amount of care required, 

want of uniformity in the stock, and that only few varieties (of 

which one is Gravenstein) do well upon it. 

Even greater variety of opinion exists regarding the Doucin 

stock. The majority agree in saying that the Doucin is in no 

marked degree an improvement over our ordinary free stocks. 

The trees do not bear earlier, they grow equally large, and for 

these reasons they have no particular value. On the other hand, 

some who have had experience with these trees say that they pos- 
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sess value, perhaps not so great as that of standards, but that if 

properly grown they will produce good crops. 

The general opinion is that all dwarf trees are more regular 

in bearing than standards, although the total yield is not so 

great. They also have advantage of being more easily pruned 

and sprayed, and the picking of the fruit is also more easily per- 

formed; and the fruit upon such trees should therefore be more 

uniform and of better quality than that ordinarily obtained from 

standards. Evidently the true value of dwarf apples has not yet 

been thoroughly investigated and proved in this country, and 

before the trees are wholly condemned for commercial plantings 

they should be carefully grown in some quantity. 

Varieties suitable for dwarfing.—There appears to be much less 

difficulty in growing all varieties of apples upon dwarf stocks 

than is the case with pears. No variety appears to have shown 

itself useless for this purpose, although some are recommended 

above others. It may probably be said that varieties which are 

naturally shy bearers will do better when dwarfed; naturally 

prolific sorts may be better as standards. 

Cheal has published* a list which includes the varieties most 

suitable in England for dwarfing: 

1. “ Dessert Apples. Red Astrachan, Duchess of Gloucester, 

Worcester Pearmain, Lady Sudeley, King of Pippins, Margil, 

Cox’s Orange, Mother, Scarlet Nonpareil, Bradick’s Nonpareil, 

Court Pendu Plat, Ross Nonpareil, Mannington’s Pearmain, 

Duke of Devonshire, Sturmer Pippin. 

2. “Kitchen Apples. Keswick Codlin, Professor, Lord Suf- 

field, Duchess of Oldenburg, Ecklinville, Lord Grosvenor, Mank’s 

Codlin, Pott’s Seedling, Cellini, Stirling Castle, Frogmore Pro- 

lific, Hawthornden, New, Schoolmaster, Cox’s “Pomona, Lord 

Derby, Prince Albert, Striped Beaufin, Wellington, Northern 

Greening.” 

American varieties have not been sufficiently tested to allow 

very definite statements to be made. The firm of Ellwanger & 

Barry, Rochester, N. Y., has been most energetic in growing 

* “Fruit Culture,” London, 1892, p. 122. 
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dwarf apples, and the following list given by Barry* is probably 

the best now available: 

“Red Astrachan, Large Sweet Bough, Primate, Beauty of 

Kent, Alexander, Duchess of Oldenburg, Fall Pippin, Williams 

Favorite, Gravenstein, Hawthornden, Maiden Blush, Porter, 

Menagére, Red Beitigheimer, Bailey Sweet, Canada Reinette, 

Northern Spy, Mother, King of Tompkins County, Twenty-ounce, 

Wagener.” To this list might also be added Jonathan and Ben 

Davis, both doing well when dwarfed. 

SUMMARY OF THE EVIDENCE. 

The evidence shows that dwarf apple trees have been so little 

and so carelessly grown in this state that no definite evidence of 

their value can be obtained. Nearly all writers and correspond- 

ents agree in saying that they are unprofitable for commercial 

planting, although they are equally ready to admit that the trees 

may be satisfactory as single specimens or as ornaments in the 

garden. It is a general and apparently well founded opinion 

that apples grown on dwarf trees are handsomer and of better 

quality than those grown upon standards. This suggests that 

dwarf trees may be profitably employed for growing varieties 

which are suitable for very fancy or dessert uses. Owarf trees 

can be easily sprayed and tended, and the fruit can be carefully 

thinned. They may be planted as close as eight feet apart each 

way, although a greater distance is probably preferable. A ma- 

ture dwarf tree, which has been well grown, may average two or 

three pecks of apples each year. The Paradise is evidently the 

best stock to use, but this stock is not perfectly uniform in habit 

of growth or in the size which it may attain. In short, the name 

Paradise belongs rather to a class of very dwarf-growing apple 

trees than to any single and definite variety. These Paradise 

stocks are grown from layers, chiefly in France whence our nur- 

serymen obtain them. From all the evidence which I have been 

able to collect, therefore, I cannot advise the planting of dwarf 

apple trees for commercial rewards, but it seems to me, never- 

theless, that they are worth experimenting with for this purpose. 

E. G. LODEMAN. 

* “Fruit Garden,” New York, 1890, p. 362. 
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LTonorable Commissioner of Agriculture, Albany : 

Sir: This bulletin is submitted for publication under the 

Experiment Station Extension Law (Chapter 437, Laws of 1896), 

which appropriates funds, ‘‘ for the purpose of horticultural ex- 

periments, investigations, instruction and information, in the 

fifth judicial department” of the state, and for “ disseminating 

horticultural knowledge by means of lectures or otherwise.” 

The papers herein contained are incidents to our main lines of re- 

search, but they seem to be worth permanent record. The in- 

formation contained in the first article is much called for by the 

fruit-growers of our district and the apparently increasing preva- 

lence of root-galls on fruit trees is a subject of much apprehen- 

sion. It is hoped that the remarks upon the treatment of win- 

ter-injured trees may be timely. 
L. H. BAILEY. 
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I. Packing-houses for fruit. (Page 409).—There are two types of packing- 

houses for fruit in use in western New York. One is a combined packing and 

storing house, and an excellent example is figured in cuts 112 and 123. The 

other is a packing-house only, without cellar, and is cheaply built. A good style 

of this type of building is shown in Figs. 124 and 125. These houses were built 

for grape packing, but they could be easily adapted to other fruits. The sorting 

and packing of grapes by Keuka and Chautauqua methods are illustrated in 

Figs. 126 and 127 respectively. The methods of handling apples on a large scale 

in sheds, are represented by Fig. 129. The value of these figures and descrip- 

tions lies less in the direct information which they give than in the emphasis 

which they place upon the importance of careful handling and packing of fruit. 

Il. History of the Ohio Raspberry. (Page 420).—The Ohio raspberry of western 

New York, which is the leading variety used in the extensive evaporating in- 

dustry, is not the Ohio Everbearing of the books. ‘The latter was the first 

variety to introduce black raspberry culture. It is probably lost to cultivation. 

The present Ohio came into cultivation about thirty years ago, presumably 

coming from Ohio. 

Ill. The Mistletoe Disease of the Blackberry. (Page 424).—The account de- 

scribes an injury to plackberry canes caused by the blackberry psylla or flea- 

louse. Spraying with kerosene emulsion and burning the deformed clusters, if 

they appear, are the proper remedies. 

IV. Root-galls. (Page 425).—There is much complaint of the presence of root- 

galls in orchards and nurseries. So far as we know, these galls are not due to 

the work of any organism. ‘They appear to be the result of some injury, or of: 

some untoward condition of the soil or the treatment. When numerous, they 

may seriously interfere with the vitality of the tree. Galls should be removed 

from all trees before setting (Page 426). 

V. Are Dewberries worth growing? (Page 435).—The Lucretia dewberry is. 

earlier than the standard blackberries, and the fruit sells for a blackberry. If 

properly grown aud trained on stakes ora wire trellis, it is capable of being 

made a profitable fruit. 

VI. The Goumi. (Page 442).—This bush, a native of Japan, is a most desir- 

able shrub for ornament, and its fruit is edible and gives promise of much use- 

fulness if improved by cultivation and selection. 

VII. The Winter Injuries. (Page 441).—The past winter was excessively se- 

vere upon vegetation. The injuries were no doubt augmented by the unusual 

drought and the dryness of the soil. Suggestions are given for the pruning and 

treatment of winter-injured trees. 

VIII. Crimson Clover for Orchards. (Page 451).—The recent experience 

shows that crimson clover is often useful in orchards, but that we have not yet. 

fully learned how to grow it. If sown in late July or early August on a well 

prepared seed-bed, it is about as reliabie as red clover. 



Fruit Brevities. 

I. PACKING-HOUSES FOR FRUIT. 

There is much demand for instruction upon the style of houses 

which are best suited for the packing and handling of fruits. 

‘The subject is one which cannot be treated specifically for each 

grower, from the fact that every person has a different ideal, 

and he may grow fruits for a market which demands particular 

treatment of the products. ‘The packing-houses most frequently 

‘seen in western New York are those used by the grape men; and 

if one studies the question, he will find that there are two dis- 

tinct types of packing-houses in use in the grape regions. One 

type is a combined packing and storage house, and is used very 

largely in the central lake region, where Catawbas are grown 

and where the grapes are often stored for some time before they 

are marketed. The other type of house is that which is used in 

Chautauqua County and which is simply a half-way station be- 

tween the field and the railway station,—a shelter place for the 

packing of grapes,— and is not used for the storage of the fruit. 

In the lake region, as about Keuka and Seneca lakes, the grape 

interest developed at a very early period, before the market could 

. take large quantites of fruit, before the Concord was known, and 

the Catawba is still the dominant variety. This variety is a 

good keeper; so it has come that the packing-houses of this dis- 

trict are very largely such as have cellars or cool rooms con- 

nected with them, and in these cellars the grapes may be kept 

until winter or even until spring. One of the best of this type 

of packing-houses which I know is that of George C. Snow, at 

Branchport, on Keuka Lake. This house is illustrated in Fig- 

ures 122 and 123. It is built on a side hill, and the basement or 

‘cellar is used for the storage of grapes, the first floor is used for 

packing, and the second floor or attic for the storage of baskets, 

crates, and the like. This building measures 25x60 feet over all. 
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122.—Packing-house of George C. Snow, showing the packing-room entrance. 

123.—Packing-house of George C. Snow, showing the basement entrance. 
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The foundation walls are 24 inches thick, and the cellar is pro- 

vided with ample means of ventilation by outside windows, and 

also by means of a chimney which runs from near the middle of 

the cellar up threugh the roof. The floor is of dirt. By means 

of careful attention to ventilation, this cellar can be kept to 50 

degrees or below during September and October, and is frost- 

proof during the winter. The windows are provided with close- 

fitting screens to keep out rats and squirrels. This cellar will 

easily hold fifty tons of grapes in the picking trays. The first 

floor is divided into two rooms, the front one being a packing- 

room 25 feet square, and the back room being a storage and 

shipping department 25x35 feet. This packing-room is provided 

with heat and is lighted by seven large windows. The floor 

above the cellar is double and made of 14 inch matched pine, 

with an abundant air space between the two layers. This, there- 

fore, protects the cellar from sudden fluctuations of temperature. 

The building is also shaded, especially from the afternoon sun, 

by large trees. This building can be erected for about $1,200. 

It has 18 foot posts, a tin roof, the two rooms in the first floor 

ceiled with pine, but the top floor not ceiled. 

The requisites for keeping grapes during the winter are given 

as follows by Mr. Snow in the Rural New Yorker for Feb. 1, 1898: 

“ Any good building in which the temperature can be held even 

at about 35 degrees, with ventilation as may be required, this to 

be determined by noting how the fruit is keeping, will be fouie 

available for grapes. No positive rules can be laid down. A 

cooling room, in which the fruit can be first cooled, is a necessity; 

be determined by noting how the fruit is keeping, will be found 

to be raised rapidly by placing a quantity of warm fruit in the 

room. As even a temperature as possible is much the best. 

Grapes should not be packed in baskets for shipping before be- 

ing stored. They should be ripe, as grapes do not mature after 

picking. Niagara or any other variety can be held only for a 

limited time, some varieties longer than others. 

The Chautauqua type of packing-house is admirably illus- 

trated by Figures 124 and 125, which are pictures of the house 



124 —Packing-house of W. W. Pettit, Brocton, N. Y. 
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125.—Plan of Mr. Pettit’s packing-house. 
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of W. W. Pettit at Brocton. In this case there is no cellar, for 

the grapes are not to remain in the house more than a day or two 

at the farthest; and they ordinarily pass directly through it on 

their way to the railway station. This is a house which can be 

built for about $500. The main floor of the building is 24x40 

feet in size, and aside from this there is a driveway under the 

same roof and which measures 11x30 feet. This driveway con- 

nects with the main floor by two doors. The front room, which 

is lighted by four windows in the front and one upon the side 

126.—Mr. Snow’s packing - table. 

and is 12x24 feet in size, is the packing-room. In the rear of this 

is a store-room for the grapes. The half-story above is used for 

baskets and crates, and these are delivered into the packing- 

room by a shute. ‘his building will accommodate ten packers 

and will easily handle the grapes from fifty acres of land. The 

main floor is ceiled, but the half story above is unfinished. 

In the packing of grapes the greatest care is required to keep 

the fruit clean and fresh, to prevent the bunches from being 

broken, and to preserve the bloom upon the fruit. It is very es- 
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sential that the house should be kept thoroughly clean and sweet 

at all times. It is especially important that the storage-room 

for the baskets and crates should be dry and airy, in order that 

the baskets may not become moldy or musty; and this room 

should also be kept darkened to prevent the baskets from color- 

ing. Figure 126 shows a packing table in Mr. Snow’s packing- 

room. This is a circular revolving table about which the pack- 

ers sit. The packer holds the basket in her lap and takes the 

grapes off the table, which is turned as fresh fruit is put upon 

it. Figure 127 shows the packing-room in Mr. Pettit’s house. 

In this case, the picking trays are set before the packers upon 

an inclined table,,and the packer handles the grapes from this 

tray into a basket which she places at her left. When the bas- 

ket is filled, it is placed upon a flat ledge in front of her, and is 

taken off by an attendant who places the baskets on a truck and 

rolls them into the back room, from which they are delivered 

to the wagon. When the tray is empty, it is slid through an 

opening just in front of the packer and underneath the fiat 

ledge upon which she places her finished baskets. A quantity 

of empty baskets are kept upon a shelf just above this ledge 

and these are replenished by an attendant, as necessary. 

Another type of packing-house is shown in Figure 128, which 

is a picture of a peach-house upon the farm of James Austin, at 

Morton, N. Y. The illustration shows one-half of the house. In 

the middle of the house is a driveway extending completely 

through it, which is closed by rolling doors. The fruit from the 

orchard is driven into this driveway, and is unloaded upon either 

side. The two ends of the house are opened by doors which are 

hinged at the top and the packed fruit is delivered through these 

doors or to the wagons in the driveway. This is a very conven- 

ient cheap type of house which may be used for peaches or apples 

during the fruit season, and for the storage of tools and barrels 

during the winter. 

There is the greatest difference of opinion concerning the best 

ways of handling apples. These differences arise very largely 

from local conditions. If the apple grower sells his crop to the 
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traveling buyer in the fall, he will handle his fruit in the manner 

which this buyer prescribes. Ordinarily, the fruit is handled. 

from the trees into piles, from which the barrels are packed as: 

opportunity offers. In other cases, the apples are placed directly 

upon a sorting-table and the barrels are filled immediately. In 

still others, the apples are placed directly from the picker’s bas- 

ket into the barrel without being sorted. Every grower must 

decide for himself how he shall handle his crop. If he desires. 

to market his crop himself and to hold it for some time, await- 

ing the movements of the market, he will find it essential to have 

some temporary storage place for his fruit. For myself, I am 
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128.— Packing-house of James Austin. 

convinced that apples can generally be packed better and will 

keep longer if they are stored for a time after they are picked, 

in a cool building. This will allow the natural sweating process: 

and the shrinkage to take place, all the inferior fruit will show 

its blemishes, and the apples can be packed at leisure. If it 

should happen that the market will not pay for the handling 

of the fruit in barrels, it is in convenient shape for selling in 

bulk or for use in evaporators. Figure 129 shows a storage 

house for apples upon the fruit farm of T. G. Yeomans & Sons, 

of Walworth, Wayne County, N. Y. In this case the apples are 

picked in bushel baskets, and from these baskets they are turned 

into bins in a shed which has an open front. In these apple- 
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sheds it is important that the roof be well shaded in order to 

keep the building cool; or if that cannot be done, then there 

should be a story or half-story above the apples to keep the heat 

of the sun from the storage room. 

I have been so much pleased with the thorough and systematic 

way in which the Yeomanses handle their fruits, that I have 

asked Mr. L. T. Yeomans to give me an account of their practice 

and which now follows: ‘ We long ago found that it economized 

labor in the hurry of the gathering season, if we could put our 

apples under cover, where we could keep them much later than 

in the open orchard, and could work on rainy or very cold days, 

thus prolonging the season, for both the workman and ourselves, 

at the time when it is most difficult to secure plenty of help. We 

think it a great advantage, when it is desired to keep apples late, 

that they be packed in the barrels as late as possible. Allow 

them to sweat in the pile rather than in the barrel, and any 

which are disposed to decay early will have begun to show signs 

of decay and can be thrown out. The weather is also colder 

than when they are picked from the tree, especially where one 

has large orchards and must begin picking as early as possible. 

“In gathering quinces and pears, we send all the packing force 

to the orchard during the latter part of the day, and by spread- 

ing the fruit thinly, on a little clean straw on the ground under 

the open shed, they become cooled during the night, and are 

in good condition for putting up the next morning; when, if left 

on the trees, they would be so wet from the dew that we could 

rarely pick them until they had become warmed by the sun and 

in an undesirable condition for packing. 

“For a packing-house, we prefer an open shed, opening to the 

east, adjacent to a building in which the barrels can be stored. 

These barrels should have one head nailed and marked with the 

grower’s brand, and the other taken out and placed in the open 

barrel before passing it out into the shed for filling. We use a 

ground floor covered with a little clean straw. Our shed is 20 

feet in depth, in bents of 14 feet. Planks 2x10 or 12 inches are 

placed across the front from post to post as desired when filling, 

27 
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and are readily taken out as the packing progresses. When fill- 

ing with apples, we use a plank for the man to walk on as he 

carries the fruit to the back of the shed. The empty barrels are 

set on one or more planks, which are not quite as wide as the 

heads of the barrels, where one person faces the bottom (which 

is to be the head), by placing the first course of fruit; the same 

person empties the half-bushel round baskets (in which we sort 

all of the No. 1) into the barrels in order as they stand on the 

plank, giving the barrel a vigorous shake for every basket, while 

the packers work constantly sorting from the piles, the apples 

rolling down to them. These half-bushel baskets should be of 

such shape and size that they can be readily turned over in the 

barrel in emptying, to avoid bruising the fruit as is done when 

poured into the barrel. All rejected fruit is put into bushel 

baskets and taken away. Each sorter uses a separate basket, 

so that it is easy to detect poor work when the baskets are 

emptied into the barrel. One man heads, nails and rolls out 

the barrels; another faces, and empties baskets. As far as pos- 

sible, each person has his particular kind of work, and, if not 

satisfactorily done, the responsibility is readily located. We 

expect to pack our apples early in November. The first heads 

of the barrels are nailed on rainy days during the summer or 

early fall. When the barrels are packed, they are piled up out- 

doors, and if weather is dry, we sprinkle them thoroughly to 

prevent the barrel from absorbing the moisture of the fruit, 

thereby causing it to shrink and to rattle in the barrel. 

“It is important that the quality shall be the same all through 

the barrel, and, as far as possible, that one barrel shall be a fair 

sample of a car load or more. Great care should be taken in all 

the stages of gathering and packing never to needlessly bruise 

the fruit. For picking, which for winter apples begins about 

October 1st, each man uses a half-bushel handle basket, which he 

empties when filled into one holding one and one-fourth bushels, 

by capping the latter over the former and inverting to avoid 

bruising in emptying the first basket. We use these bushel 

baskets in which to draw all of our fruit to the packing-house, 
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drawing forty-six at a load, as illustrated. The wagon is a 

broad tire half-truck, with springs which raise the rack only 

about four inches above the bolster, and carries 4,500 pounds. 

When shipping, we draw 20 barrels on end on such a rack.” 

Il. HISTORY OF THE OHIO RASPBERRY. 

Confusion has arisen concerning the history of the Ohio rasp- 

berry which is so extensively grown in New York for the evapo- 

rating industry (see Bulletin 100), because of the fact that the 

Ohio raspberry of the books is a distinct variety. The history 

of this Ohio raspberry of New York is given in the report of the 

Towa Horticultural Society for 1886 (page 88), but some of the 

details seem to be inaccurate. I now put on record the true 

history of this invaluable berry, as written for me by Dr. H. P. 

VanDusen, of Rochester, N. Y.: 

“Some where in the sixties, my grandfather, Hiram VanDusen, 

of Palmyra, N. Y., bought a lot of Doolittle plants of Mr. Purdy, 

of same place, enough to plant something less than an acre. 

When these plants were getting old and nearly worthless, he 

discovered a plant which was apparently as good as new. He 

also knew from previous observation that it ripened later, was 

firmer and always loaded. He took pains to get tips down, and 

secured a few plants, and from these still more, until he had two 

rows a few rods long. At this time, my father bought this stock 

of him, and my father and myself increased the stock rapidly. 

We had also Mammoth Cluster, Seneca Black Cap, Doolittle and 

others. Its value was more and more impressed upon us until 

about 1876, when I sent out a circular offering plants for sale. 

The circular increased in size from year to year, and in 1882 or 

1885 I received orders for more than a million plants, nearly 

three times the stock I had on hand. The Doolittle plants 

amongst which this variety was found, came from Ohio, and to 

distinguish it from the Doolittle, grandfather called it the Ohio. 

Some years later another berry under the name of Ohio came 

to our notice, but it was worthless and never came into general 

cultivation.” 
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Mr. A. M. Purdy, of whom the stock of Doolittle plants was 

obtained, writes me that this Ohio raspberry which the eldest 

VanDusen propagated was “ precisely identical with what I 

grew at that time as the Miami, obtained from Ohio, and it was 

so decided by John J. Thomas and Patrick Barry, who saw them 

on my grounds.” 

All the trne Ohio raspberry which is now grown. in western 

New York seems to have come from this VanDusen stock, and 

the variety is now widely distributed in other states. Mr. L. T. 

Yeomans gives me the following note: 

“There are two distinct kinds of the Ohios; one is a dead 

black berry, more prolific and sweeter, and the plant a stronger 

grower; the other a firm berry, and slightly reddish. The 

latter is much more common here. The former is by some sup- 

posed to be the same as Johnston’s Sweet.” 

The Ohio Everbearing raspberry of the books, with which this 

New York Ohio has been confounded, is probably no longer in 

cultivation. It will be worth our while to inquire into its history, 

however, for we shall thereby recall how recently it was that the 

wild raspberry began to be impressed into cultivation. This 

Ohio Everbearing, or Monthly Black-Cap, was, so far as I know, 

the very first cultivated native black raspberry. It was brought 

to notice by Nicholas Longworth of Cincinnati, to whose enlight- 

ened and prophetic efforts American fruit-growing owes so much, 

particularly in the cultivation of the grape and strawberry. The 

earliest record of the variety seems to have been made in the 

Genesee Farmer, but I know this reference only by the following 

entry in Hovey’s Magazine of Horticulture, 1837, page 154: 

“Hverbearing Raspberry.—The Genesee Farmer states that a new 

kind of raspberry has been found in New York state, near Lake 

Erie, by the Shakers residing there, and that it produces its fruit 

throughout the summer and autumn. It is also stated to be 

really a valuable variety, and worthy of extensive cultivation. 

The fruit in appearance is longer than the wild black raspberry, 

and approaches near, in size and excellence, to the White 

Antwerp, but is not so high flavored. The habit of growth is 
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somewhat similar to the common purple raspberry, the shoots of 

which are very vigorous, bending over and touching the ground, 

and take root, by which mode it is rapidly increased. Its mode 

of producing its fruit is as follows: In the spring the old shoots 

throw out their new branches, as in other sorts upon which the 

first crop appears, but soon the new shoots begin to grow, and 

when they have attained a good size, which is generally just 

before the first crop is gone, they produce the second crop; to 

this latter circumstance it owes its name, and its peculiarity. 

The fruit of the second crop is considered the best. It is grown 

by Mr. Longworth, of Cincinnati, and by the Shakers near 

Lebanon, but has not yet found its way into any of our Atlantic 

cities.” 

The next account I find of this berry is in the Magazime of 

Horticulture for 1842: 

“The Hverbearing Raspberry.— In our Vol. Ill, p. 154, under 

our Miscellaneous Notices, we gave an account [quoted above] 

of this fruit which had then just been brought into notice: since 

then, we have heard very little of it till the past year. It is now 

attracting more attention, and as it is deemed a valuable acquisi- 

tion, we have copied a further description of it below, which we 

find in the American Agriculturist: 

“The Ohio Everbearing raspberry was first discovered some 

fifteen years ago, in the northern part of the state, near Lake 

Erie, but in what particular part is unknown. Mr. Longworth, 

of Cincinnati, introduced it into his garden in 1832, at which 

period he was driven into the back country by the cholera, where 

he found it growing. It has been little known, however, in Cin- 

cinnati, until within the last two years, but there is now great 

effort made by the gardeners to cultivate it for the market of 

that city. The fruit resembles the wild native raspberry, but is 

much larger, more fleshy, and of a much finer flavor, and is 

always a very profuse bearer. In Cincinnati, the wood of the 

previous year bears one crop in June, after which it soon dies; 

the young shoots then come into bearing, and continue doing so 

into October, till the frost cuts them off, when may be seen buds 
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and blossoms, and the fruit in every stage from green up to full 

ripe, on the bush, stayed by the hand of nature in the midst of 

their productiveness. The fruit is preferred by many to the Red 

Antwerp, and with its large erect clusters of flowers, presents a 

beautiful appearance. 

“Mr. Longworth, in a communication describing this fruit, in 

the Gardener’s Magazine, states that the plants, in light dry soils, 

are not very productive in the autumn crop; but if grown on a 

stiff loam, on a clayey subsoil, bear profusely till destroyed by 

frost. From all that has been said in relation to it, it appears a 

desirable fruit, and we hope soon to test its qualities ourselves.” 

One is not quite sure, after reading the above extracts, whether 

this variety came from New York or Ohio. It is first said that 

the plant was “found in New York state, near Lake Erie,” but 

it was growing only in the garden of Mr. Longworth and 

with the Shakers at Lebanon, which is thirty miles from Cin- 

cinnati. In the second extract it is said that the plant was found 

“in the northern part of the state,” but the name of the state 

is not mentioned. All doubts are set at rest, however, if one 

consults Longworth’s own account of the berry in the Gardener's 

Magazine of London, to which reference is made in the second 

article quoted above. Dating his communication at Cincinnati, 

Ohio, Sept. 30, 1841, Mr. Longworth says: ‘“ When driven into 

the interior of the state by the cholera, in September and Octo- 

ber of 1832, I found a raspberry in full bearing, a native of our 

state, and the only ever-bearing raspberry I have ever met with.” 

Longworth moved to Cincinnati about 1804 and lived there until 

his death, in 1863. In this letter to the London periodical, Long- 

worth expresses the belief that this raspberry would succeed in 

England, and he sent plants of it there by James Howarth, who 

went to the old country “ to purchase plants.” The editor of the 

magazine adds a note that “plants of this raspberry are in a 

London nursery, but none of them will be sold till the worth 

of the variety is tested.” 

Indigenous raspberry growing began with this Ohio Everbear- 

ing variety; but the contemporaneous Ohio has no connection 

with this historical berry save an accidental similarity of name. 



424 AGRICULTURAL EXPERIMENT SraTIoN, ITHaca, N. Y. 

Ill. THE “MISTLETOE DISEASE” OF THE 

BLACKBERRY. 

During the last fall, we were asked about a curious disease or 

malformation of blackberry canes by a fruit-grower in Delaware, 

which is known locally as the ‘“ mistletoe disease,’ because of 

the mistletoe-like bunches of foliage. We asked for specimens, 

which, upon examination showed the work of a psylla-like insect 

130.— ‘‘ Mistletoe’ of the blackberry. 

known as the “ Bramble Flea-louse.” This disease has long been 

known in New Jersey, and is also reported from New York. It 

therefore seems to be desirable to mention and illustrate the dis- 

ease so that our own berry growers may recognize it, if it should 

invade their plantations. Our Delaware correspondent writes 

that the disease is “ found on Early Harvest, Erie, Taylor, Min- 

newaski, and several other blackberries, but not much on the 

Wilson. I notice it most on neglected patches and on poor 

land.” 
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Professor F. W. Card, of the University of Nebraska, to whom 

I mentioned the disease, gives me the following references to it: 

Bulletin 45, Ohio Experiment Station, p. 209; American Ento- 

mologist, i. 225, iii. 62; Illinois Entomological Report, viii. 17; 

Strong, Fruit Culture, 3d ed. 179; Saunders, Insects Injurious 

to Fruit, 320. 

The specimens were referred to Mr. Slingerland who reports as 

follows: ‘“ The curling of the shoot is caused by a psylla known 

as the blackberry flea-louse (T'rioza tripunctata). The insect was 

discovered by Dr. Fitch in 1851, and was common in New Jersey 

in 1869 and for several years after. The insect is said to be 

common on pine trees from Florida to Canada. There are said 

to be at least two generations annually. I do not know how it 

winters. It is recommended to cut out and burn all infested 

tips as soon as discovered. Doubtless much of the curling of the 

leaves is also due to the psylla, but a plant-louse (species un- 

known) had also contributed to this injury.” 

This insect is sometimes called Psylla rubi and Psylla tripune- 

tata. Thorough spraying with kerosene emulsion before the in- 

jury has been wrought will probably keep the psylla in check; 

but in ordinary attacks the collecting and burning of the de- 

formed clusters as soon as the disease is apparent will be suffi- 

cient to check the trouble. 

IV. ROOT-GALLS. 

We have many inquiries respecting galls upon the roots of 

various kinds of fruit trees. These galls are irregular swellings 

or excrescences upon the roots or upon the main stem just below 

the ground, ranging in size from that of a pea to one’s fist, or 

even to several inches in diameter upon large trees. They are 

best known upon nursery stock, because the roots of the tree are 

exposed for observation. Specimens of affected apple roots are 

shown in Fig. 131. The galls are probably common upon old 

trees, however. In our Bulletin 74 (“ Impressions of the Peach 

Industry in Western New York ’”’), I made a discussion and illus- 

tration of galls taken from large peach trees. Since that time, 
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one pear grower has complained to us that his young standard 

orchard is gradually failing and that the difficulty seems to be 

the abundance of galls which he finds upon the roots. 

Unfortunately, the cause of these galls is unknown, and it is 

also uncertain as to just how much damage they do. They seem 

to be widely spread in many countries, and they are known to be 

abundant in some of the nurseries of New York state. No one 

has ever been able to discover any insect or fungus which seems 

131.— Root-galls upon apple trees from a nursery. 

to be the cause of the mischief.* We are now making experi- 

ments with the affection; but in the meantime we desire to give 

our fruit-growers the latest information which we possess on the 

subject, because the extent of the injury in this state seems to 

demand that the attention of every tree-planter should be drawn 

to it. Wealways advise that trees with galls shall not be planted; 

or if they are planted, that all galls should be removed. We do 

*The root-knot of the southern states and of greenhouses is a wholly different 

trouble and is the work of a nematode worm. There is also a root swelling or 

gall on raspberries due to the work of an insect. 
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not know if the trouble is communicable from tree to tree, but 

the fact that great numbers of trees sometimes become infested é 

in the nursery rows, seems to show that it may spread from tree 

to tree. However, one of the most distinguished German authori- 

ties upon plant diseases, Sorauer, thinks that these galls are sim- 

ply abnormal deposits of woody tissue conseyuent upon the 

abrupt bending or injury of the roots when the trees are planted. 

A portion of his account is here translated (Sorauer, “ Handbuch 

der Pflanzenkrankheiten,”’ 1886, p. 737): 

“These swellings have been seen by me mostly upon apples 

and pears. They appear generally at the crown of the roots of 

young trees, the enlargements having the size of hazel nuts or 

walnuts. In older specimens they may attain the size of one’s 

fist. Their appearance upon the younger nursery stock is gener- 

ally limited to the crown, but'not unfrequently they are found 

lying deeper in the earth, or even upon slender one-year-old roots. 

In older trees they are much less frequent. The swellings have 

been found only upon those roots which lie near the surface of 

the soil. In those cases in which the galls have attained con- 

siderable size, a decreased growth of the branches of the trees 

may be noticed. Apparently, the gall absorbs so large a part of 

the nourishing material that the branches suffer. An unfavor- 

able effect of these galls upon the roots appears to be a decreased 

development of small fibrous roots. This is especially noticeable 

in older trees. 

“The color of the gall is similar in its younger stages to that 

of the sound root. Later, a darker color appears, in consequence 

of a deposit of dead material which forms the bark of the gall. 

If one examines the galls which are produced upon the smaller 

roots, it will be seen that they are generally located upon one 

side of the root body; that they have a softer tissue than the 

root, but that their color within is perfectly normal; and that 

they also possess an equal amount of starch. The large galls are 

composed of hemispherical growths which are superseded upon 

each other in such a manner that the surface has a very irregular 

granular and warty appearance. In the springtime the more 
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prominent of these elevations possess a light brown appearance 

and a perfectly herbaceous consistence. . . A cross-section of 

the gall shows an irregular fibrous mass. In the smallest swell- 

ings on the most slender roots, there may be recognized a small 

dead portion in the center, and it is also the case in large roots 

that a properly made cut will show that the swelling originated 

_ from an injury to the woody cylinder of the root during the first 

year of its existence. The injury may consist of a small crack 

which extends from the outside to the center of the root at the 

time when the latter was small, or the root during its first year 

may have been torn and thereupon a callus appeared over the 

wounded surface and this callus eventually developed into a root- 

gall. The manner in which the first cracks appear has not been 

clearly shown, but certain indications lead to the belief that they 

may be caused by extremes of expansion and contraction. There 

may be frequently found wedge-shaped bodies of parenchymatous 

tissue in the rings formed during the first and second years’ 

growth of the root. These bodies (which may have the power of 

forming adventitious buds) must show fairly deep crevices by | 

the alternate expansion and contraction of the tissues. The cir- 

cumstance that such parenchymatous wedges may also appear 

upon uninjured roots leads to the conclusion that the root-gall 

may also arise without injury to the roots, but this is always a 

more rare case. 

“T therefore consider the root-gall as a swelling which ap- 

pears either upon the body of the root, or at the crown, but which 

is not caused by the action of any parasite. In the decayed sur- 

face tissues of the galls, many organisms may be found; but in 

the sound tissues I have been unable to discover any parasite. 

I have also looked in vain for a form of plasmodium. They ap- 

pear to be caused merely by an abnormal flow of sap. Instead of 

the uninterrupted return, to the ends of the roots, of the sap 

which has been modified by the stems above ground, it finds a 

constriction. This may be due to an injury of the root, or to its 

having been bent at an acute angle. In such places the accumu- 

lation of nourishing sap leads to the excessive growth which 
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appears to consist of a rich callus over the places of injury, and 

in the case of bent roots, the growth appears to be an abnormal 

development of tissues of wood and bark. The younger the root 

is, which has been bent, the more easily the crevices may appear 

which lead to the formation of the above mentioned parenchyma- 

tous wedges; an expansion, of the medullary sheath may occur, 

and the formation of adventitious buds be induced. . . I have 

frequently found woody bodies entirely isolated from the woody 

cylinder of the branches of various trees, especially in apples and 

in conifers. These bodies were buried in the tissues of the bark. 

Adventitious buds may be formed easily upon the roots of apples 

and pears since root cuttings of these plants will frequently pro- 

duce shoots. Such shoots may also be found upon the more 

horizontal-growing roots of these trees, even when they are not 

separated from the parent plant. 

“The formation of root-galls, therefore, does not appear to me 

- more strange than similar swellings which are so commonly seen 

above ground. At first thought, it would seem strange that these 

root swellings should appear so much more frequently in certain 

nurseries. The prevalence of the attacks and the season of their 

appearance seem to indicate a parasitic origin, but I have been 

unable to find any plants or animals to which the troubie may be 

ascribed. The examination of many seedlings from nurseries 

upon which root-galls had been commonly observed lead me to 

what I believe to be the true explanation of this disease, which 

has ajipeared during recent years in so many different localities. 

Specitaens of diseased and healthy roots which were taken from 

the upper part of the root system show that they have been well 

nourished and also that they bear many sharp angles, which, in 

some cases, have led to the growing together of roots that have 

been closely pressed together. In other cases, it will be seen that 

the early root system was cut back closely and a great many side 

roots have been produced near the cut surfaces. Since the young 

plants, in a vast majority of cases, show by their root systems 

that they have been well nourished, it may well follow that this 

good nourishment is also favorable to the formation of root-galls. 
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The disturbing influence may be ascribed either to the short cut- 

ting of the roots, or to the bending of the roots when the plants 

were set into the ground. If one watches the practices of the 

workman in transplanting seedlings in nurseries, an explanation 

for these crooked roots may be very easily found, frequently the 

holes are too shallow to receive the deeper roots of the plants. 

The plant is therefore pressed into the soil so that the trunk may 

be set at the desired depth, and many of the roots are more or less 

seriously bent. If, at the same time, the roots are pressed in a 

horizontal direction, or if they are bent upon a large curve, this 

shallow method of planting is not followed by any serious conse- 

quences. The steady return flow of the nourishing sap should 

thereby be diverted toward a more free production of side roots, 

especially from the main roots which have been but moderately 

bent; but in case the plant has been pressed into the soil so that 

the root makes a short and sharp turn, then the flow is so great 

that an abnormal deposit of material may easily induce the form- 

ation of root-galls. 

“Tt is, therefore, just these improved methods of culture, the 

fertilizing and cultivation of the soil used for nursery purposes, 

and the methods which nurserymen have of growing seedlings 

rapidly (because in this manner stronger trees are produced), 

which bring about the conditions under which the root-gall is 

found. 

“ The experiment should be made of growing stock after it has 

been pruned in various ways, and with different methods of trans- 

planting.” 

It seems to have been generally assumed that this root-gall is 

a specific disease and due to some fungous parasite, and upon 

this assumption various fungicidal dressings of the roots have 

been advised (see, for example, Bulletin 74). The only actual 

experiments which I know to have been reported, in this country, 

are by W. E. Smith, Napa, California, and W. A. Yates, Brenham, 

Texas. Mr. Smith presented his results before a recent meeting 

of the Fruit Growers’ Convention. I reprint the paper as it was. 

published in the California Fruit Grower (Dec. 15, 1894, p. 481): 
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“The principal damage from root-knot appears to occur only 

when the knots approach the crown of the root; when they 

encircle the crown of the root the tree is hardly worth saving. 

Hence, where root-knots exist they should be destroyed early, at 

least before they encompass the root crown. 

“ Methods of Work.— As to the method of the work I will say, 

that as fast as the knots were uncovered by the man with shovel 

and trowel, I followed with brace and bit and a large bottle of 

concentrated solution of bluestone [sulphate of copper]. In the 

cork of the bottle a quill is fixed to guide the fluid easily into the 

bored holes. After two days’ work the method of treatment was 

modified. 

‘A Phenomenon.— A curious and interesting thing occurred. 

I noticed that the leaves on certain branches of trees treated the 

first day had turned very dark, with a sort of coppery tint which 

was very noticeable. The leaves dried up shortly and fell off, 

leaving the branches naked, while other branches on the same 

tree retained their green leaves. Not one tree only, but a score 

of them were showing this strange effect of the cupric solution. 

With those dead, copper-hued leaves before my eyes, there was 

little room for doubting that the cupric fluid had thus quickly 

entered into the circulation of the tree. It must have done so to 

produce the effect observed. And it must have gone up at a 

season when we speak of the sap as going down. I was a little 

scared at this phenomenon and modified my treatment by striking 

off the knots and puncturing the diseased wood, especially the | 

core of the knot, with a sharp, pointed iron, then applying the 

cupric solution with a swab, in this way avoiding a too excessive 

quantity of the fluid penetrating the fiber of the tree. However, 

in the light of future events, there seemed to be no need of this 

precaution. The trees thus curiously, and, it would seem seri- 

ously affected, were all right in bud, leaf, blossom and fruit in the 

spring and summer following. They have shown no signs of 

injury since, but on the contrary seem to have taken on a 

healthier tone than the other trees, so that I now believe the 

treatment by boring is perfectly safe, if done in September or 

October. I could not vouch for it at other seasons of the year. 
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“ Final Results.— After two years, not one of the 200 trees has 

died. Every tree treated was marked by tying a strip of cotton 

cloth on a south side branch next to the trunk of the tree. These 

marks still remain. Only last week I dug away the earth from 

about twenty of these marked trees, and found dead knots only— 

a specimen of which I brought with me, that members of this 

convention interested might see for themselves. The trees 

treated for root-knot now look as clean and healthy as those not 

treated — no difference can be seen — they all made a splendid 

growth last year and no finer trees can be seen in our section of 

the same age. In the light of these facts, I consider the treat- 

ment with bluestone, in the manner herein described, a success. 

Even if the knots should reappear after three or four years, it 

would still be profitable to apply this remedy to keep the knot 

growth in check. The cost of application need not be more than 

three to five cents a tree, and the bluestone used is so trifling in 

quantity that it need not be considered in the bill of expense. My 

treatment of root-knot has always been in the fall months of the 

year. Whether other seasons would do as well or better I am not 

prepared to say. 

“ Suggestions.— In using this remedy, my advice is to make 

the bluestone solution as strong as the water will dissolve. _ 

“In applying the solution be sure that it penetrates the core 

of the root-knot. 

“If the knot is on the main stem of the root, so as to be easily 

accessible, I would advise to knock it off and puncture the soft 

core repeatedly with any pointed implement. Then apply the 

solution with a swab. Be sure to have the solution penetrate the 

diseased wood.” 

This experiment, as here reported, is by no means a proof that 

the sulphate of copper is a cure for the root-gall. Mr. Smith 

simply reports that the treated roots did not again develop galls; 

but if Sorauer’s hypothesis of the formation of these galls is cor- 

rect, we should expect that they would not return if once removed. 

Mr. Smith should have left some trees untreated from which the 

knots had been removed; and he should also have determined if 
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trees from which the knots were not removed, tend to develop 

still more knots. Mr. Smith’s paper brought out a discussion 

from Mr. Yates, the larger part of which I am glad to quote 

(California Fruit Grower, Feb. 9, 1895, 111), particularly as his 

conclusions are essentially like those of Sorauer: 

“In common with many other horticulturists, Mr. Smith as- 

sumes the root tumor to be a disease, which in the strictest sense 

of the word it is not, as the tumors when first fo1med are com- 

posed of healthy cellular tissue; disease being afterwards super- 

induced by the abnormal condition of the enlargements interfer- 

ing with the proper functions of the sap in regard to circulation. 

“ My first investigations of tumor were made with the idea that 

possibly such curious growths resulted from an inherited cause, 

or were perhaps the work of minute fungi and therefore conta- 

gious; so I budded, grafted and inoculated unaffected from 

affected trees, but all to no purpose; the tumors refused to be 

reproduced. . 

“But while investigating along this line, I noticed that 

wherever the free circulation of sap under certain conditions had 

been checked or impeded, it was no uncommon thing to see some 

of these tumors commence to form, and several years’ observation 

has but served to convince me that they are primarily caused, 

either by impeded circulation of sap and consequent disorgani- 

zation of the sap vessels and surrounding tissues, or by a lack 

of equality in the absorption of moisture by the roots and its 

transpiration by the leaves and branches. 

“In the first instance, the sap being forced out of its regular 

channels and unable under these changed conditions to perform 

its proper functions, commences to throw out callus formations, 

which enlarge very rapidly owing to the amount of sap forced 

into them through what is generally known as the core of the 

knot. This mass of callused matter thus irregularly formed 

becomes after a time diseased, and it is at this stage that the 

fungus growths have been found which have led many investi- 

gators into the error of supposing these tumors to be the result 

of fungi. The causes of this impeded circulation are many; 

28 
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among which may be mentioned, grafting and budding, when 

there exists, as is often the case, a disparity in size or lack of 

affinity between scion and stock; and abrasions or wounds of any 

kind made on the tree beneath the ground surface. 

“In the second instance the lack of harmony between root and 

branch may be caused by an unseasonable loss of foliage, either 

through severe summer pruning, or the killing of the young 

erowths by a late freeze. The means of transferring the moisture 

absorbed by the roots being thus suddenly cut off, the sap cells in 

the lower portion of the tree become congested, resulting in the 

ruptures that cause the formation of the callus knots, or tumors. 

“ As to the remedy for these tumors, I have always found cut- 

ting them off quite effective if taken in time, and when the work 

has been well done I have seldom seen a return of the knots; it 

is well to cover the wounds thus made with grafting wax or any 

substance that will answer the purpose of excluding the air with- 

out injuring the tree. 

“From my present knowledge of root tumors I fail to see 

where Mr. Smith’s solution of bluestone remedy can be of much 

benefit. Regarding the dead knots he found on trees previously 

treated with this remedy, I may say I have frequently noticed 

the same thing, as in many cases the tumors when partly rotten 

became detached from the tree, often, however, leaving a canker 

spot that later may endanger the life of the tree affected, if not 

attended to. 

“JT have more commonly met with these tumors on peach, 

plum and apple, but also occasionally on over thirty other spe- 

cies of fruits, shade trees and evergreens.” 

The conclusion of the whole matter, then, as we now under- 

stand it, is that these root-galls are not the work of a parasite, 

but are a malformation following some injury of the root or 

some uncongenial condition in soil or treatment. The galls may 

seriously interfere with the nutrition of the plant, in many cases 

causing it to become weak and sickly. It is probable that the 

trouble is not communicable, and that cutting off the gall averts 

further trouble from that source. As a precautionary measure, 

however, we much prefer to plant only trees with perfectly clean 

and normal roots. 
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V. ARE DEWBERRIES WORTH GROWING? 

Nearly five years ago, we published a bulletin (No. 34) upon 

the dewberry and concluded, from the results of our experi- 

ments and inquiry, that there is a future for the berry for com- 

mercial purposes. There was a brisk demand for the bulletin, 

largely due, it seems, to the novelty of the subject; but it ap- 
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132.— Lucretia dewberries trained tostakes. 

pears to have had comparatively little immediate effect in. en- 

couraging the cultivation of the fruit. The dewberry is so unlike 

all other small fruits in its habit of growth, that growers seem 

to be slow to learn how to handle it; and many of them are no 

doubt prejudiced against it because the species is so common, 

and often so troublesome, in old fields and vineyards. The rasp- 
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berry and blackberry have had a similar history, and the preju- 

dices against them are only recently outgrown. Here and there, 

a person has studied the dewberry and has found it to be a valu- 

able addition to the market fruits of early summer. I. A. Wil- 

cox, of Portland, Chautauqua County, is one of these, and he 

read a paper commending the berry to the Western New York 

Horticultural Society last winter. I know Mr. Wilcox’s planta- 

tion, and am convinced that the dewberry is an acquisition to 

him. As our bulletin is now out of print, I shall make a few 

extracts from it and give some further directions for the growing 

of the plant. 

Of the dozen or twenty varieties of dewberries which have been 

named and introduced, only two, the Lucretia and Bartel, have 

gained wide prominence. In fact, there may be said to be only 

one leading variety, and that is the Lucretia, and it is the only 

one which has been well tested in New York. The full history of 

this and others is given in the Bulletin 34. The dewberry bears 

the fruit upon the canes of , last year’s growth, the same as rasp- 

berries and blackberries do. These canes are long and weak and 

naturally lie perfectly prostrate on the ground. ‘ There are several 

methods of training the Lucretia dewberry,” we wrote in 1891. 

‘“‘Tt is commonly allowed to lie upon the ground. The canes are 

cut back to three or four feet in length in the same manner as 

blackberry and raspberry canes are treated, and if the best results 

are expected the canes should be thinned to four or five in a hill. 

The canes are usually allowed to branch freely, although it is evi- 

dent that some checking of the growth may often be essential to 

good results. A mulch is often placed under them to keep the 

berries clean and to retard the weeds. When this is applied, the 

vines are raised with a fork. A. M. Purdy * recommends two 

stakes, one to hold the bearing cane, and one the growing cane. 

This implies that only one cane is to be allowed to fruit 

each year. This method does not appear to be in practice and 

it is doubtful if it has anything to recommend it. ‘Trellises 

and racks of various kinds have been devised. In our plantation 

of Lucretia we have tried three methods of training. In one 
portion of the plantation the plants are allowed to lie upon the 
ground without mulch, and the canes are cut off when three or 

*Small Fruit Instructor, 94 (1887); Pop. Gard. ii. 100, 160. 
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four feet long.“ Another portion is trained upon a common grape 

trellis of three wires, the canes being tied to the wires the spring 

of the bearing year by means of wool twine. In the third portion 

the vines lie upon a flat rack standing 18 inches above the ground, 

and made of light slats laid crosswise the row and resting upon 

bents at the sides. There has a7 
malt 

tn WITT 1] 

il IL 
been no gain in productive- | | 

ness or earliness upon the 

trellised or racked plants ; the 

only advantages have come 

from the greater ease of 

=== z = ——\ 
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hee ee 
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picking and cultivating and 

the less amount of room e KAdes 

occupied. And these advan- oo. af \W : i 

tages are considerable, and “ty ge J 7, 

seem to me to warrant the (g fi 
adoption of some simple 

trellis, preferably a wire 

trellis, in garden culture. 

Whether it would pay in 

field or market culture is a 

question which must be de- 

termined by the grower him- 

self. The labor of tying 

the canes to the wires is 

somewhat onerous, but it is 

needed only once in the sea- 

son. This traming does not 

interfere with covering for 

winter protection, for the 

young or growing canes are 

allowed to lie upon the 

ground and are tied up the 

following spring. If the \ | \ ; 
7 e ! \ | eb =f 

canes interfere with cultiva \ Alin 
fii ulti 

tion while growing they can 133.— Dewberries on a wire screen. 

be placed lengthwise the row 

with a rake or they can be thrown over the lowest wire. After the 
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canes have borne, they are cut out, in the same manner as the 

canes of raspberries and blackberries.” Mr. Wilcox trains to three 

strands of No. 13 wire, the top strand being three feet from the 

ground. 

Upon several accounts, however, I prefer tying the canes to 

stakes as shown in Fig. 1382. Three or four canes may be allowed 

to grow from each plant. and these are tied to the stakes, with wool 

twine or willow thongs, two or three times during the season, as 

they grow. The canes may be left on the stakes all winter, although 

it is better, particularily in exposed localities, to lay them down late 

in fall. Whilst the year-old canes are bearing fruit, the new ones 

are growing on the ground. As soon as the fruit is removed, the 

old canes are cut out and the new ones are tied up for the remainder 

of the season. To prevent the breaking of these young canes by 

the early cultivating, it is necessary to turn them lengthwise the 

row witha fork. If they become very strong and if the land gets 

weedy, it may be advisable to tie up these young canes along with 

the old ones before the fruit is picked. On the other hand, if the 

land is clean, so that much cultivating or hoeing is unnecessary, the 

new canes may be allowed to lie on the ground 
throughout the entire season. This is scarcely ad- 

visable, however, for they are likely to make a weak 

and soft growth in weeds and grass and shade, and 

the ground cannot receive the attention which it 

should have. Some persons tie dewberries to a 

woven wire screen, as seen in Fig. 183. This is a 

% neat practice for a few vines in the garden, but is 

Wer too expensive for the field, and the spaces in the 

screen are not large enough to allow of the casy 

movement of the hand through it when tying and 

picking. 

The one great merit of the dewberry is the earli- 

ness of the fruit. The fruit is indistinguishable 
eeyoceia dew- from the blackberry by..the general Tonle. and it 
berry, natural size. 

is ten days and often two weeks earlier than the 

standard varieties of blackberries. ‘ Dewberries, raspberries, and 

blackberries grow side by side in our plantations, and we have had, 

therefore, a good opportunity to observe the earliness of the 

Lucretia. This year (1891) the first ripe raspberries — Marlboro 
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and Rancocas — were obtained July 4. At this time a few dew- 

berries were about fully grown and had turned red. July 8 a few 

dewberries were secured. July 11 dewberries on some of the vines 

were ripening rapidly, and at this time Ada raspberry was just 

ripening and Doolittle and Souhegan were in their prime. July 16 

Early Harvest blackberry, our earliest sort, gave its first ripe fruita, 

while the first picking of Agawam was not obtained until July 22. 

July 16 there were no flowers to be found upon the dewberries, but 
the blackberries were still blooming freely. A week later, pickings 

from the dewberries had practically ceased. It will be seen, there- 

fore, that the dewberries ripen with the earliest black raspberries. 

But it must be said that there is a great variation in the time of 
ripening between different plants,’ a fact which is due to natural 

variation in the character of the variety. In propagating the dew- 

berry, it is important that only those plants which bear large and 
uniform fruits shall be chosen for parents. 

In quality, the Lucretia dewberry is probably inferior to the 

best blackberries. The canes are also rather more tender, but 

they are so easily laid down and covered that this is not a seri- 

ous objection. The berries, on well grown plants, are large and 

handsome, glossy-biack, and firm enough for shipping. The dew- 

berry is not so heavy a cropper as the blackberry. Fifty to sixty 

bushels per acre may be considered to be a fair crop. To secure 

this yield, the rows should stand about three and a half feet 

apart, and the plants from two to three feet in the row. 

The Lucretia is the only variety which I can confidently recom- 

mend for this state, although I should like to see the Bartel 

given some attention. All the dewberries propagate by rooting 

at the tips and joints of the canes, and they are therefore easily 

increased by any grower. 

In order to bring the gist of the entire dewberry question to 

the reader’s attention, I will reprint the conclusions of Bulletin 

34, adding the results of later experience: 

1. The cultivated dewberries represent three distinct species 

of rubus or bramble, and two well marked botanical varieties. 

It is therefore reasonable to expect that different managements 

may be required in the different classes, or at least that various 

results will be obtained from their cultivation. 
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2. The botanical types to which the cultivated dewberries: 

belong are these: 

I. The northern dewberry, or Rubus Canadensis. To this type 

belong the Windom, Lucretia’s Sister, and Geer. 

(a) The Lucretia sub-type, or variety roribaccus, com- 

prising the Lucretia. | 

(b) The Bartel sub-type, or var. invisus. To this belong 

Bartel or Mammoth, General Grant, and Never 

Fail. 

II. Southern dewberry, or Rubus trivialis. Here belong Mana- 

tee, Bauer, Wilson’s White, and Austin, and probably 

Fairfax. 

III. The western dewberry or Rubus vitifolius (known also as. 

R. ursinus). Here belong the varieties known as Aughin- 

baugh (one of the reputed parents of the Loganberry),. 

Skagit Chief, Belle of Washington, and Washington 

Climbing. None of these berries have been well tested. 

beyond the Pacific coast region. 

3. The dewberries are distinguished from the blackberries by 

a true trailing habit, cymose and few-flowered inflorescence, and. 

the habit of propagating by means of “tips.” Like the black- 

berries and raspberries, they bear their fruit upon canes of last 

year’s growth, and these canes die or become weak after they 

have fruited. They are propagated by means of “ lips” and root 

cuttings. 

4. The peculiar merits of the dewberries as cultivated fruits. 

are earliness, large size and attractive appearance, and the ease 

with which they may be protected in winter. 

5. The peculiar demerits of the dewberries are the failure of 

the flowers to set, the formation of nubbins, and the difficulty of 

picking the fruit. There is no positive method known by which 

the first two difficulties can be overcome, and the causes of them 

are unknown, but there is reason to believe that tying up the 

canes, and pruning and thinning will tend to make the plant pro- 

ductive. The labor and unpleasantness of picking may be 
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avoided by training the plants on a rack or trellis, or upon stakes, 

and by keeping them well pruned. 

6. Various methods of training and cultivation are advised. 

In the earlier methods, the plants were generally set about the 

same distance as blackberries (8x7 or 4x7) and the canes are 

allowed to lie upon the ground, being headed in when they reach 

about three feet in length. A mulch of straw beneath the canes 

was sometimes used to keep the berries clean and render picking 

pleasanter. At present, the canes are either trained on a two- 

wire or three-wire trellis, or tied to stakes, and the plants are 

‘set in rows which are three or four feet apart. Only three to six 

fruiting canes should be allowed to the plant. Some varieties, 

particularly Windom and Bartel, appear to do best if the fruit is 

shaded. 

7. About twenty varieties of dewberry have been named and 

more or less disseminated during the last twenty years. Of these 

four have gained more or less prominence east of the Rocky 

Mountains, and are found to possess decided merits in certain 

places. This is a fair proportion of good varieties to inferior 

ones, as indicated by the annals of other fruits. These four are 

Lucretia, Bartel, Windom and Manatee. 

8. Many persons have found dewberry culture to be profitable. 

This is evidence that the fruit is an acquisition. But it has not 

yet found general favor, and it is probable that it will never 

become as popular as the blackberry. Only the Lucretia is well 

known in New York. 

9. The Windom possesses promise for the northwest. It is a 

native of Minnesota. It has not yet been tested to any extent 

elsewhere. It appears to demand partial shade for the best 

SUCCESS. 

10. The Lucretia has been found to be a desirable and profit- 

able fruit in many places over a large extent of territory, and it 

is therefore safe to conclude that its range of adaptation is large. 

Many, however, have failed with it. It appears to be variable 

and many of the plants are worthless. It is sometimes seriously 
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attacked by anthracnose and by a bramble rust. The Lucretia is 

a native of West Virginia. 

11. Bartel has found great favor with some growers in the 

west, from Wisconsin to Nebraska. It has not succeeded well 

in the east so far. The variety known as Mammoth appears to be 

identical with Bartel. It is native to southern Illinois. 

12. Manatee is said to be valuable for the south. It is a form 

of Rubus trivialis, and was found in Florida. Other types of this. 

southern species are no doubt destined to be very useful. 

VI. THE GOUMI. ELAAGNUS LONGIPES.* 

Much has been said,+ during the past five years, about the 

goumi, all of which is deserved. It is a graceful and handsome 

bush of five or six feet high, bearing a profusion of silvery-white 

leaves and most abundant crops of cinnabar-red and gold-flecked 

berries. Whether considered for ornament or for fruit, it is one 

of the best of the many excellent shrubs which have come to us 

from Japan. Its silken-gray foliage is of a kind which is always 

desirable in shrubberies, and of which we have little in our native 

flora. The bush is as hardy as an apple tree. It stood the past 

winter in western New York without a blemish. It is enormously 

productive of fruit, and the berries are a delight to look upon, 

even if one does not desire to eat them. At first, these berries are 

very astringent, but when they are fully ripe and soft, they have a 

juicy piquancy which I enjoy. I have not tried them for culinary 

purposes, but it is said that they may be used for sauces and pies 

and in the many ways in which cranberries are so delicious. The 

fruits begin to ripen the first days of July in western New York, 

and they continue upon the bush for three weeks, much to the 

delight of birds. 

* Pronounced lon-gi-pees. The name means ‘‘long-footed,” that is, long- 

stemmed, and refers to the frait stems. 

t For illustrated accounts of it, see Garden and Forest, i. 499 (1889); American 

Garden, xi. 565 (1890); Van Deman, Rept. Dept. Agric., 1890, 423, colored plate 

(uuder the name of Llwagnus pungens); Orchard and Garden, xiv. 157 (1892) ; 

Gardening, i. 275, 277 (1893). 
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I do not know when this delightful bush first came to this 

country. William Falconer wrote in 1893 (Gardening, 1. 275) that 

“although it has long been cultivated in gardens, it is only within 

the last few years that its merits have been generally appreciated, 

and it has become in much demand.” It could not have been a 

very old resident of American gardens. It seems to have been 

first brought prominently to notice in England in 1878, by an 

illustration and description in Gardener’s Chronicle, by Maxwell 

T. Masters. The species was described by Asa Gray in 1859. 

Maximowicz (Bull. Acad. Imper. Sci. St. Petersburg, vii. 560, 

1870) divides the species into four varieties, two of which bear 

edible fruit. The form which is grown in this country is the 

variety hortensis, characterized by spineless branches, elliptical 

leaves, very long fruit-stems, and large edible fruit. In nurseries, 

the plant is sometimes called Hlwagnus edulis. 

The goumi grows readily from seeds. These should be sown 

or stratified in summer, before they become dry, and allowed to 

freeze the following winter. The next spring, they should germ- 

inate freely. Cuttings of the half-ripened wood strike readily 

in June or July, if handled in frames. As soon as attention is 

given to cultivation and selection, we may expect the goumi to 

become prized for the edible qualities of its fruit. 

VII. THE WINTER INJURIES. 

The past winter was unprecedentedly severe upon vegetation 

throughout the state. In most parts, all stone fruits were much 

injured. Only sour cherries seem to have escaped the havoc, and 

even they are not a heavy crop. Pears were also seriously hurt. 

The University premises are not ideal lands for the tenderer 

fruits. The location is too high and bleak, and it is too far re- 

moved from the influence of Cayuga lake. The condition of the 

stone fruits, particularly of peaches, in the Cornell plantations is 

not an accurate guide to the conditions in the more favored fruit 

sections; yet a brief discussion of the winter injuries to fruits at . 

this place may have some points of usefulness. 
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At the outset, it should be said that the phenomenal injury 

wrought by last winter was probably not wholly the result of low 

temperature. The drought of the last summer and fall no doubt 

augmented the injury. It is well known that trees suffer more 

from cold weather when the eround is very dry. I have compiled 

some figures from the reports of our meteorological bureau to 

show the conditions existing last winter. It will be seen that the 

total rainfall for last year was about twenty-eight and a half 

inches, whilst the normal precipitation is thirty-five to forty 

inches. During the period from July to December, inclusive, of 

1895, the rainfall was less than sixteen inches, which is two and 

a third inches below the rainfall of the like period of 1894, even 

though that period was also a very dry one. 

There are probably two ways in which the effects of a drought 

augment winter injuries. In the first place, the tree is probably 

weakened in vitality by an excessively dry season, and is thereby 

unable to endure so great exposure to cold. In the second place, 

there is evaporation of moisture from trees during the winter 

season, and if the ground is very dry this loss cannot be readily 

met; and the tree thereby “ freezes dry,” a condition which every 

nurseryman knows is generally fatal to trees. The extent to 

which loss of moisture may take place through the bark of dor- 

mant twigs may be determined by cutting off the twigs and 

quickly sealing over the ends with wax, weighing them, and then 

detecting the loss in weight from time to time. The following 

figures of such measurements will serve to emphasize the fact 

that moisture is lost from winter twigs, although they are not 

designed to show the actual rate of this loss when the twigs 

occupy their natural position on the tree. 

April 7th, a cion of apple weighing 4.425 grams was placed on 

a balance, and the loss by evaporation measured at intervals dur- 

ing three days. The cut end of the cion was sealed with wax to 

confine evaporation to that which may take place through the 

bark. The balance or scales was placed in a living room, where 

the readings could be taken at frequent intervals. It will be 
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noticed that the rate of evaporation was nearly constant, aver- 

aging about $ centigram per hour.— 

al) ee eA Dee nit bee ee oh 
~ 2) U Dp wh Q wy mn Z} R ira | Ee e oes Fa EB Zz zZ Zz Zz Hs Zz Zz a6 6 

ls Shi) S =| 5 = =| 3 5 C re 
ae Soe xn ee S 3 } iS) ° 5 3 ° ° SKS 
SS leq| 4 = a am a a) = a eer as) qj q s D 
Sa SRS eee, SH Yo) Yo) = oO = S = eo) - im o 
Dm |}CwH| = R R oO 7 10 S es Jo) i rey re 
Seer en ed vee ee ve tdi.) ee | og |e tee Sr eS 
4 = = a — A =) = = rm) - - 4 H Ay 

Twig weighing 
4.425 grams./1 eg.|5 eg.|2 eg.|5 “e.? eg.|d eg.|4 eg |2 cg. |2 ceg.|4 cg. |2 eg.|2 eg.|3 eg./39 eg.|.088 

| | 

It has been said that the rate of the loss of moisture from trees 

in winter determines the relative hardiness of different varieties 

of apples, and of some other fruits. The following table shows 

studies of twigs of varieties of different degrees of hardiness, but 

it will be seen that the per cent. of loss of moisture bears no 

relation to the supposed hardiness of the varieties: 

é ; Weight 
rigina at the ex- Per cent 

VARIETIES. weight. | piration of Loss. of loss. 
two days. 

Grammes. | Grammes. 
Beek-no-further, Twig NOs 1. ccc cs6.5.n0 seisedas esses 1.07 .985 .085 .0794 
RIBS RENO RUUEUIM GTS 1 INO. 2:0 calorie erstcte sero <6 vte's vine @ freleneis Ibe ee 1) eas, 0725 .0546 
IEP EIECU SON O's slic bis, sui pase: ortietone cveieie eioleisrate soietd ol Stereieln exeeera 1.095 1.025 07 .0639 
PI AMMICTISOsENOn lla 28 2e-e chiaclsls nae teats atioticnne coer .82 725 085 103 
UE CMM OUEIING HNO SD y.5 Fee ccolelsis «ieisvaysre/asjoie aie sifeys\eeiese'e 1.0475 aly. 0475 0453 
AME EMME UEIN ONO. (2 7-'slageieie) <taieieeerers ssPeisre1c00's acesare si cys 1.45 1.3875 0625 .0431 
PN ORBMETEMS DW NOs |. cs siasislels cece sine. ee nae wed aieeas 1.38 1.3125 -0675 .0489 
NED MCMMES YUN Os Oristsicctesicleise ctv eicle Suiclewie serene es Tale 1.0925 -0625 .054 
ROPES TEU On VINO se eievic'cso shalscs ateie + sla leials,c'¥0 1G «a elev ¢ ove 1.595 11a -045 .02 
EO LELTU RS EET ONO IN Ose opts ar Seca tie nile ate ie(e ol9 e\en( Siclersleieucislels 6:2 1.8475 ADS | .053 
MONASH DUNO NOW ob ccd tect reese ae bee Ra wae p loti 1.3725 1.265 107 07 
AES eu LCRA SIN Th, dor te face )ctrrineets co, slove/olsvers(oleie eid siarace sectieieiere Poeal th 2.0025 1075 .0509 
ES ERLCUWITT AEN ares trcrcherc oceicloieiotls are erelotofe o eisfeteta' ainisle.aiaaciats 1.34 2 08 059 
yep eliwystittag NO sya cea etctare:ctarcralay crehate lover) ote7a,o\aalelevaless.ct = <x .93 .87 .06 .064 
mhuoderlsland, Greening] NOW jie sic e10 cle ve10 sj01 1.1825 bey] 0725 -061 
Rhode Island Greening, No. 2.:.....csccseeeceeeees 1.055 99 -065 061 
OTC OW cater cle aera cision mince erate oct ie Fo tale Sa (eteys cise 1.8075 1.7075 fll 055 
sRedeAgtrachan= NO. li cccesciee + vse csletoe csieie se cree. « 1.45 1.3425 -1075 O74 
SRedeA Strachan NGO).2 ac Gaisiestts cere Oates oasiog | 1.4825 1.4075 075 -051 

* Supposed to be the hardiest varieties. 

Early in April, twigs, from the previous year’s growth were 

taken from several varieties of apples, which vary much in their 

ability to endure our climate. The twigs were carefully weighed, 

and the cut ends were then sealed with wax to prevent evapora- 

tion save through the bark. At the expiration of two days the 

wax was removed and the twigs again weighed. The twigs were 

kept in an open shed. 
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The following table shows that there is great variation in the 

rate of water loss between twigs of the same variety of apple: 

Weight 
g Oricinal- |e Per cent | Average 

VARIETIES. : piration Loss. er cent 
weight. eptiieds of loss. a lone! 

| days. 

Grains. | Grains. 
EPG pred hy reeds Gi ke one Goneuioc goopen der 19. | 16.9 Poe -110 
BaltwilaeNOme ac .jenieecericee acts. Pert eerie 19.425 17.2 2.225 114 
SER LOUT ATL HNC) Ghisia tere ate clots ahesaletste dveiereic vein cies 18.9 16.75 2.15 .118 
Baldwins NOs 42 dees os ecisiwsiciele Leregniercstereese 29.25 | 26.4 2.85 097: 
BGA WISIN O Osco cctto on h cisieer a choise bic wiels Binis 24.2 AIG AL OPE LIQES -115 -1098 
WIPE OUIN EE INOs 10 cence cient « Sale sccieie srfeare 31.3 29.4 1.9 .0607 
Pita ire NO! Ds ose sb Gav oe dats keer pore 34.65 31.35 | 3.3 0952 
GP ICLTTIDULEEE INO otc sc ce ctaticoits eicteree oe arcl ner. 15.8 | TAVS > 4] Seal, .0949 
OUGeN DUN NOSE Sicicis cise cio ve BA ee 28.95 26.6 2.35 .0812 
IGEN PULSE HNG ya ten cee cas ase, Sale terote's 9.5 8.25 1.25 .131 0926. 

PBRACHES, AND THE TREATMENT OF INJURED FRUIT TREES.— Not 

only the fruit buds of peaches were killed, but the trees them- 

selves were very seriously injured upon the University place. 

Most of the last year’s growth was wholly killed, and in many 

instances vigorous branches an inch in diameter were destroyed. 

All peach wood was markedly browned and discolored. 

The proper treatment for any trees so seriously injured as this 

is to cut them back very heavily. This severe heading-in — some- 

times to the extent of three or four feet — removes the driest and 

weakest portions and concentrates the energy of the tree into a 

comparatively small area of top. Heavy pruning always tends. 

towards the production of wood, and this wood production is 

probably never more needed than in winter-injured trees, for it 

tends to renew the vitality of the tree. The philosophy of this 

becomes apparent upon a moment’s reflection. The browned and 

injured wood can never regain its former usefulness. New tissue 

must be developed as quickly as possible in order to carry for-’ 

ward and to maintain the vegetative energies. This new tissue is 

laid on over the old, and the old, thereby, quickly becomes sealed 

in, so to speak, and removed from the agencies of decay. Every 

observant fruit-grower knows that if a tree which is severely 

winter-injured in limb and trunk were to bear even a partial crop 
of fruit in the coming season, it would very likely die outright. 

if, however, all its energies were directed to the development of 
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new tissue, the injury would soon be overgrown. The injured 

wood, like the heartwood of the tree, is soon removed from active 

participation in the vital processes. It therefore follows that the 

danger resulting from the browning or blackening of the wood by 

winter injury, depends very much upon the subsequent treatment 

of the trees. 

Prars.— In the Cornell plantation, pears will be a very light 

crop this year, largely as a result of the winter. There was no 

injury to the growth or to fruit-spurs, but many of the fruit-buds 

were killed. 

There is much complaint of the blackening of the pear wood 

by the winter injury. Several varieties upon our own plantation 

show wood which looks to be lifeless, yet the trees are making 

good growth. Much of this wood really is irreparably injured, 

but the new layer which is now making may be expected to main- 

tain the health of the trees in perfection, as explained above. I 

have observed this injury to pears from time to time for twenty 

years, and the trees have invariably recuperated if given good 

care. I recall making the experiment of setting cions of pear 

wood which was so completely blackened as to appear as if hope- 

lessly injured. The grafts grew, and bore for many years, and 

were in no way inferior to ordinary pear grafts. 

In some parts of the state, pear trees were ruined by the winter. 

In most instances, these trees will leaf out this spring and they 

may make some growth, but later on they will be found to droop 

and die much as if attacked by blight. The wood, upon being 

cut, will be found to be much discolored. This serious injury to 

pear trees will probably not be found in the well known fruit 

regions of the state, however. 

Piums.— There are practically no plums upon the University 

place this year, except of native species. The trees had set pro- 

fusely of buds, but the buds, and, in most instances, the entire 

fruit-spur, were killed outright. There is now and then a fruit 
on Lombard and a few other varieties. None of true domestica 
plum trees were injured in body or limb by the winter. 

Of the Japanese plums we shall have no fruits, except now and 
then one on cions set two years ago in Lombard tops. The fruit- 

29 
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spurs of the Japanese varieties were killed in about the same 

degree as those of the domesticas. Georgeson and Abundance, 

however, were somewhat injured on the top growths, but the 

trees do not appear to have been damaged. Burbank, Red June, 

and Yosebe (of our Bulletin 106, Fig. 18), were wholly uninjured, 

save the loss of the fruit-spurs. Yosebe even bore a few flowers, 

but they did not set fruit. Judging from the behavior of the 

Japanese plums upon our grounds last winter, they are about as 

hardy in tree and bud as the common run of the domesticas. 

In contrast to the domestica and the Japanese varieties, the 

Americana types stood the winter without a blemish and are now 

carrying a full setting of fruit. Even one or two of the Chicasaws 

blossomed, but they will probably mature no fruit. Wild Goose 

was not injured. } 

Apricots.— The winter totally destroyed the entire fruit-spurs 

of all the apricots upon the Cornell plantation, including the 

Russian varieties (Budd, Gibb, Catherine, Nicholas), and the Rus- 

sian almond of Lovett (which is an apricot). The only variety 

which was seriously killed back in limb is the Royal, but the 

wood of nearly all apricots is discolored. Early Golden and 

Moorpark did not kill back; and young trees of the Prunus Mume 

type (see Bulletin 71) were only slightly injured. The Russian 

varieties were least injured in wood of any of our apricots. When 

pruning the trees this spring, it was very noticeable that the wood 

of the Russians was hard and firm and comparatively little dis- 

colored. Yet, I should not advise the growing of Russian apricots 

in this region, because other kinds bear so much better fruit, and 

it is only at long intervals that we have such winters as the last 

one proved to be. 

Dwarr CHERRIES.— We have three types of dwarf cherries 

(see Bulletin 70) growing together in a border alongside a lawn. 

One of these is the common sand cherry (Prunus pumila) of the 

east. This was uninjured. Another is the western dwarf cherry 

(Prunus Besseyi). The form of this known as the the Improved 

Rocky Mountain dwarf cherry was very severely injured, and one 

bush of it was killed back to within six or eight inches of the 



Fruit BREVITIES. 451 

ground. Bushes which we have grown from Nebraska and Mani- 

toba seeds were wholly uninjured and are now laden with fruit. 

The third type is the Utah Hybrid cherry, which wholly escaped 

injury and which is now bearing a very heavy crop of fruit. 

This cherry is a hybrid of Prunus Besseyi and Prunus Watson. 

The latter is the sand plum of Nebraska. A small bush of it, 

erowing with the above cherries, was practically uninjured. 

Nuts.— Spanish and Japanese chestnuts were set in the spring 

of 1889, in a protected location. They were from a northern nur- 

sery. The Spanish have been killed back by every winter, 

sprouting out from the trunk or the crown each year. Last win- 

ter they were killed to the ground. 

The Japanese chestnuts have stood fairly well, although they 

are not fully hardy. The trees are now only eight feet high, 

however, because of the killing back of the leading shoots nearly 

every winter. They are well branched and broad-headed, but 

look as if they would always be weak and poor trees. 

The European or English walnut rarely escapes winter injury 

at Cornell. Last winter the branches froze back a foot or two. 

The filbert (variety known as Prolific Cob) lost all its fruit buds 

and male catkins, and the young growth froze back severely. 

The Japanese walnut (Juglans Sieboldiana) passed the winter 

without injury and is now in full bloom. | 

VIII. CRIMSON CLOVER IN ORCHARDS. 

The experience with crimson clover in western New York is 

now sufficient to show that it is capable of enduring the winter 

under favorable conditions, but that the failures are quite as 

numerous as the successes. It is probable that we have not yet 

learned just how to grow it. Yet even now, there appears to be 

as uniform success with crimson clover sown in J uly and August 

as there is with the common red and mammoth clovers sown at 

the same time. 

There are certain misapprehensions respecting crimson clover 

which I desire to correct. In the first place, we recommend it 

only for orchards, not as a forage or hay crop. The common 
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clovers, sown in the spring, are much more useful in the general 

farm rotations. This crimson clover is an annual and is capable 

of living over winter. It may, therefore, be sown after the sum- 

mer cultivation is done, and afford some benefit to the land at a 

time when the trees are comparatively quiescent. The various 

uses of crimson clover in the orchard are discussed at some length 

in our Bulletin 102. Persons err in looking for a too heavy stand 

of crimson clover. It must not be expected to give the amount 

of herbage which the ordinary clover seeding does. Even a thin 

covering, if it passes the winter, is very useful in improving the 

conditions of the land; and a good fall stand which wholly kills 

out during the winter is also worth the growing upon the greater 

part of our fruit lands. We are convinced that crimson clover 

has come to stay, but we are equally convinced that it is unwise 

to rely upon it year by year for a cover crop. It will find its place 

in a judicious alternation of cover crops, the particular alterna- 

tion to be determined by every farmer for himself. 

Crimson clover is often sown too late. We think that the last 

week in July or the first week in August is as late as it can be 

sown with safety in the average year. If sown later, it obtains 

too little root-hold; if sown in June, it becomes too ripe before 

winter. The latest sowing which we know to have successfully 

passed last winter, was made for us in a nursery at Dansville (by 

F. M. Hartman) on the 17th of August. Upon the drier portions 

of the area, the stand was very poor, but in the moister places it 

made an excellent show this spring. Mr. George A. Sweet, of 

Dansville, sowed a large area upon the 8th of August. In parts 

of the field there was an excéllent stand this spring, but in large 

portions of it there was none. There are many experiences like 

this, and most of them are traceable to a poor catch of seed in 

the fall. What agencies underlie these poor catches it is difficult 

to determine, but they are probably such as are associated with 

the mechanical preparation of the seed-bed, and are undoubtedly 

of the same kind as those which are responsible for so many 

poor stands of common clover. 

We made an experiment last year upon crimson clover upon 
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hard clay land, sowing it at four intervals, July 25, August 14, 

August 29 and September 9. Only the first sowing passed the 

winter. The details of the experiment are as follows: 

A strip of land in the Cornell pear orchard was sown to crim 

son clover July 25, 1895, the seed being harrowed in. A second 

sowing was made August 14; a third, August 29; and the fourth, 

September 9. At the time of the third sowing the soil, which is 

a heavy clay, was in excellent condition; it was moist and well 

pulverized, while the first two lots of seed did not have equally 

favorable conditions. The stand from the first sowing was fairly 

good during the latter part of Angust, the plants being from one 

to five inches high. The growth in the moister parts of the plat 

was the most vigorous. Seedlings from the second sowing were 

also slowly appearing, but not uniformly. 

When the last sowing was made September 9, the plants of the 

first lot stood from one to eight inches high; the strongest 

growth was made by a few plants upon the more moist soil. 

The plants of the second lot were from one to three inches high, 

only a few, however, measuring the greatest height. Most of the 

plants were small, and the growth was weak. The seed leaves 

were appearing upon the third plot, and a few plants, again in 

the more moist places, had each produced a true leaf. 

Notes taken October 18 show that the plots differed greatly. 

The plants from the first sowing averaged about six inches in 

height in the more favorable spots, and they covered the ground 

thickly, the remainder of the plot having fewer and smaller 

plants, some spots being entirely bare. 

The stand of the second plot proved to be fairly good, but the 

plants were all small, those in the drier places being not more 

than an inch or two in height, while in the most favorable places 

the average height was scarcely over four inches. 

The growth upon the third plot was unexpectedly poor consid- 

ering the favorable circumstances under which the seed had been 

sown. Only a few seedlings had survived, and these were small 

and very spreading, in this respect resembling those which were 

making a poor growth in plot 2. 
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The fourth sowing, made September 9, showed a better stand 

of plants, and the growth had been so rapid that they fully 

equaled in size those of plot 3. 

Such was the condition of the plots when winter set in. A 

slight growth was made late in the fall, but no material change 

took place in the appearance of the plants. But in the spring of 

1896 the effect of the winter was very plainly to be seen. April 

17, all the plants which were growing in the dry places of plot 

1 had been killed, as well as those whose roots had been ex- 

posed more or less by the wash of water during rain; these 

probably suffered from drought when the land began to dry, 

and were consequently unable to withstand the cold of the win- 

ter or of early spring. In uniformly moist places fully 90 per 

cent. of the original stand passed the winter in good condition, 

and growth was vigorously continued as the weather became 

warmer. 

In plot 2 apparently not more than 1 per cent. lived through 

the winter. One place, much favored by uniform conditions of 

moisture, contained many small but healthy plants; the remain- 

der of the plot was almost totally bare. 

Plots 3 and 4 showed no trace of the presence of crimson 

clover. Every plant appeared to have been destroyed, and only 

the bare soil and an occasional weed were visible. 

Experiments made, partially under our supervision, by T. G. 

Yeomans and Sons, well known fruit growers at Walworth, 

Wayne County, are reported below. These plots were upon good 

dark orchard loam, which is in a good state of cultivation, and 

the test was in every way as fair as we could wish to have tried. 

The season, of course, was exceptional. 

“Plot No. 1.— Early in May we sowed a plot of crimson clover 

which was in bloom July 29th, after having been cut back to cut 

off the weeds growing with it. The clover on this plot was all 

dead this spring. 

“Plot No. 2.—June 23, 1895, sowed three strips in orchard, one 

each of crimson, medium red, and alsike. The seed was harrowed 

in by a Breed’s weeder, and rolled. We had a fine shower the 
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day previous. It came up quickly, and on September 4th, the 

crimson had a few blossom heads. At this time the red and the 

crimson were about the same size, and covered the ground. The 

alsike was only about half as large as the other two. All of these 

plots had a good deal of barnyard grass at this date, while that 

sown one month later had none, and was quite free from all 

weeds. The crimson clover of this plot is all dead in the spring 

of 1896, while the red and alsike are about the same size, and 

both cover the ground nicely. 

“Plot No. 3.—July 16, 1895. Sowed three and one-half acres 

of crimson clover in orchard. It came up quickly and covered 

the ground completely, and was admired by all. Much of it was 

killed during the winter, although it was in a sheltered place 

where the snow did not blow off. The ground was rather low. 

It was plowed under about May 15, 1896, leaving the ground in 

finer and better condition than we have ever seen it on that plot. 

“Plot No. 4.—July 16, 1895. Sowed three more strips of the 

three clover orchards, as in plot No. 2. This all came up well, 

and did not have weeds growing in it, as did plot No. 2. In the 

spring of 1896 the strip of crimson is nearly all killed, while the 

red is as large as the red of plot No. 2, and the alsike about half 

as large. 

“Plot No. 5— On July 18th, plowed under five acres of stubble 

in open field, after cutting off a crop of hay. Sowed it all to 

crimson clover, which came up quickly and covered the ground 

well before winter. This spring it was in fine condition and 

covered the ground completely, except a small strip through one 

side, where the snow had evidently been blown off from a ridge. 

This plot is located on the east side of a large piece of woods, 

which shelters it from the west winds, which are our prevailing 

winds. This plot was plowed May 11th this year and planted to 

corn. | 

“Plot No. 6.—August 17th. Sowed three more strips in orchard 

similar to plot No. 2, but a shower, just as we were finishing the 

harrowing, prevented our rolling it. Neither of these strips grew 

in the fall of 1895, and it is apparently a failure. 
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“As the result of our experiments last season with these 

clovers, we will not sow any more crimson on any large scale 

until we have experimented further with it, but will try medium 

red, sown in our orchards about June 15th to July 20th. Our 

objects will be to secure a covering for the ground during the 

latter part of the summer, fall and winter to improve the mechan- 

ical condition of the soil, and to add fertility. Our intention 

would be to plow under the clover in May and June following. 

We refer to orchard purposes entirely. We think the red is 

worthy of further experiments, and would advise others to try it 

for themselves. We have long felt the need of something which 

will give us the results we have attained the past season with the 

red clover, and if results are generally as satisfactory as they 

have been this time, we will be satisfied; ” but we are not yet 

ready to give any final opinion upon the question. 

L.; Ho BAILEY, 
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Food Preservatives and Butter Increasers. 

The subject of the preservation of articles of food against de- 

cay is one of no little importance. Decay or fermentation is 

known to be due to the action of living germs or ferments. If 

in any way these germs can be destroyed or their development 

prevented, without any change in the food product itself, it 

seems possible that food might be preserved almost indefinitely. 

Two conditions that are absolutely necessary for the growth 

and multiplication of these germs are a moderate temperature 

and moisture. The methods most generally used for the preser- 

vation of food aim to destroy these germs by depriving them 

either temporarily or permanently of one or the other of these 

conditions. These methods may be grouped as follows: 

ist. Those depending upon the use of heat for the destruction 

of the germs and subsequent sealing to exclude other germs. 

This principle is illustrated in the process of canning fruits and 

vegetables. 

2d. Those depending upon the use of cold to prevent the mul- 

tiplication of the germs for lack of sufficient heat. An example 

of this is found in our extensive systems of cold storage. 

3d. Those in which the food product is dried in order that 

the germs present may not multiply for lack of sufficient mois- 

ture. The production of evaporated fruits illustrates this prin- 

ciple. | 

Where it is impossible to employ any of the above methods, or 

where their use might injure or destroy some desirable quality of 

the food resource is often had to the direct addition to the food 

of some substance that is detrimental to germ life. The familiar 

process of preserving meats, especially pork, by salting illus- 

trates this class. There seems to be little or no objection to the 



460 AGRICULTURAL EXPERIMENT STATION, ITHaca, N. Y. 

use of foods preserved by any of the first three general methods, 

nor to this last provided that the substance added has itself no 

bad physiological! effect. Besides common salt the following sub- 

stances are often used: borax, boric acid, salicylic acid, benzoic 

acid, sulphate of soda, saltpeter and formalin. There is no doubt 

that they possess the power of arresting the action of germs, but 

there is some question about the advisability of the continued use 

of foods containing them. Inasmuch as there is some prejudice 

on the part of dealers and consumers against their use, frequent 

attempts are made to introduce preparations of these substances 

under new forms and names. Two of these preparations have 

been recently examined at this Station. 

The first bore the name 

“ Preservitas, a Special Cream Preservative.” 

It is a fine white powder that dissolves readily in water. The 

following directions are given for its use: “ Add 4 oz. to one oz. 

of the preservitas to each gallon (Imperial) of cream, according 

to the length of time it is desired to keep it fresh. The smaller 

proportion will keep cream sweet and with full flavor for a fort- 

night, and the larger proportion for a month if the cream is quite 

fresh at the time of the addition. It is advisable to make a paste 

of the preservitas with a little of the cream, rubbing it into the 

cream, and then to add the paste to the bulk of the cream. 

Note: This preservative is suitable for cream only. 

(Signed) The Preservitas Co., 

Managers Burton, Baker & Co., 

110-112 Southwork St., 

London, 8S. E.” 

An analysis showed that it contained 30 per cent. borax, a 

small proportion of salicylic acid; the remainder was sugar. 

Its preserving power is due, of course, to the borax and salicylic 

acid. The sugar helps to bring the borax into solution, as borax 

has the peculiar property of dissolving more readily in water 

containing sugar than in water alone. 
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- The second preparation is called 

“ Callerine, the Ideal Food Preservative.” 

It is a colorless liquid having a disagreeable pungent odor. It 

is a little heavier than water. The following are some of the 

recommendations and directions which accompanied the sample: 

“‘ Callerine is efficient, cheap and reliable. One ounce of callerine 

is equal to one pound of salicylic or boracic acids. Not only is 

callerine harmless to human life, but when any article of food 

which has been treated with callerine is cooked, the callerine 

is completely eliminated by the heat. 

General Directions. 

For Milk:—Add 1 ounce (2 tablespoonfuls) Callerine to 14 

gals. milk. This will keep it three days at a temperature of 75° 

F. For longer keeping or warmer weather, use more Callerine. 

A solution of 2 ounces of Callerine to 1 quart of water will be 

found an efficient wash for preserving meat, poultry, game, fish, 

vegetables, etc. Articles should be carefully washed with the 

above solution, or, better still, allowed to remain in solution for 

a few minutes. 

Price: Gallons, $6.00. 

We are putting up a Special Working Sample (160z.) which we 

will forward on receipt of $1.25. 

(Signed) Callerine M’f’g. Co., 

44 North St., 

Philadelphia, Pa.” 

An analysis showed it to be a 7 per cent. solution of formalin, 

or formic aldehyde. Formalin is the name under which this 

substance is ordinarily sold, while formic aldehyde is its strictly 

chemical name. The use of two names for the same substance 

may be sometimes misleading, but in this case the two names are 

used similarly to the terms blue vitriol and copper sulphate. 

Blue vitriol is the common commercial name while copper sul- 

phate is the chemical name for the same substance. Formalin 

is at present much used as a germicide and general antiseptic 
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and preserving agent. It is sold as a 40 per cent. solution and 

quoted at $.60 per pound. 

There is no doubt that formalin is a most effective preserving 

agent. Prof. R. T. Thomson (Analyst, xxi, p. 65) shows that it 

is more effective than boracic acid, borax, salicylic or benzoic 

acids. According to his experiments 174 grains per gallon kept 

milk sweet 11 days. 

The 40 per cent. solution of formalin has a specific gravity of 

1.080. Since a gallon of water weighs about 8 1-3 Ibs. a gallon 

of the formalin weighs 8 1-3 times 1.080, or 9 Ibs. At $.60 per Ib. 

a gallon of this 40 per cent. solution costs $5.40. From one gal- 

lon of the 49 per cent. solution 5 5-7 gallons of a 7 per cent. solu- 

tion can be made. ‘Therefore the difference in cost between for- 

malin bought as such and callerine at $6 per gallon is: 

iveal! formaline sso tse eae Ae eee oe $5 .40 

5 5-7 gal, callerine at $6 per gal.............. 34.28 

If bought in the Special Working Sample (16 oz.) at $1.25 the 

difference in cost is: 

Heat x TREN IAT tl 5. costence aces “otsck ale te care tattered eS Ae $.60 

5-4. Ss CALLING Abiplate. ss oe ult e eae ee lee 7 

Or in other words $34.28 and $7.14 are asked, respectively, for 

$5.40 and $.60 worth of formalin. By purchasing the original 

material at $.60 per lb. and adding water at the rate of 4 4-7 lbs. 

to each pound of formalin a solution of the same strength as 

callerine is obtained. 

As to the effects of formalin on digestion Prof. R. T. Thomson ° 

in the article above referred to quotes from Dr. Leffmann ‘“ Pro- 

cesses of digestion are allied to processes of decomposition, in so 

far that the latter are frequently preceded by transformation 

under the influence of ferments. We may infer then that what- 

ever prevents putrefaction at least delays digestion.” While 

there is no evidence that evil effects have followed from the use 

of such small quantities of formalin as are necessary to preserve 

milk, it seems advisable from Dr. Leffmann’s statement to be 

cautious about its use in any considerable quantity. 
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It would seem unwise to endanger the healthful condition of 

the stomach and diminish the digestibility of cream and milk, 

naturally rated among the most digestible food products. That 

milk and cream treated with formalin are injured, is not founded 

upon theory but upon facts. Digestion experiments have been 

made upon milk with and without the presence of formalin. In 

the cases so far reported the milk containing the formalin re- 

quired a longer time for digestion than that which contained no 

formalin. Furthermore, the behavior in the Babcock test of 

milk which had been preserved by formalin shows that its com- 

position is in some way affected. Ordinarily, the curd of milk 

is dissolved by the sulphuric acid that is used in this test. 

Where formalin is used the curd often fails to dissolve and be- 

comes a compact mass. If this preservative can so alter milk 

that sulphuric acid may fail to dissolve its curd, is it not at 

least probable that the action of the gastric juices of the stomach 

may be rendered less effective? 

CHASE’S BUTTER INCREASER. 

Agents have been busy throughout different parts of the State 

attempting to introduce the above named substance. It was 

guaranteed to bring about an increased yield of butter in churn- 

ing. A sample of this substance was examined at this Station. 

It was a liquid having the general appearance of vinegar and a 

slight odor of oil of wintergreen. The label bore no name of the 

firm manufacturing it nor any address showing where it might be 

obtained. It guaranteed to double the yield of butter from cream 

if added in small proportions to the cream before churning. 

It was a 25 per cent. solution of acetic acid, which is the acid 

of vinegar, and a small amount of salicylic acid. (Salicylic acid 

is a constituent of the oil of wintergreen.) 

The action of acids on milk is to curdle the casein. This is 

shown in the souring of milk itself when lactic acid is formed 

from the milk sugar; or by adding vinegar or other acids to milk. 

Hence it is plain what the effects of Chase’s Butter Increaser 

would be. The acetic acid would curdle the casein which would 
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become mixed with the fat, and yield a product that would be 

neither good butter nor poor cheese. 

A second article of an even more fraudulent nature has also 

been sold by agents. It goes under the name of “ Gilt Edge But- 

ter Compound.” It guarantees to make two pounds of butter 

from one pound of butter and a quart of sweet milk. In general 

the directions were to warm the butter until soft, mix in the milk 

and add as much of the compound as could be placed on a one 

cent piece and mix all together. The resulting butter (?) will 

weigh two pounds. This “Gilt Edge Butter Compound” is a 

mixture of about equal parts of alum and soda with a little pink 

coloring matter. It was sold in ounce packages for $1. 

These substances would act in a similar way to the acid in the 

“ Increaser,” 7. e., by incorporating the casein and also a consider- 

able amount of water with the cream. This incorporated casein 

furnishes a medium for the growth and multiplication of millions 

of organisms. It is to remove this casein and so get rid of these 

germs that butter is so carefully washed. 

While the food preservatives may have some valuable uses, 

as keeping milk samples for composite tests, there is absolutely 

no excuse for “ Butter Increasers” in an honest community. 

They are fraudulent in that they pretend to teach the producer 

how he can get more butter from cream than there isinit. They 

promote dishonesty by throwing in the way of an unscrupulous 

producer a means of defrauding his customers; and worse than 

all, the use of these “ Increasers ” is an attempt to put on the 

market a product which not only cheats the producer but may 

possibly endanger the health of the consumer. 

GEORGE W. CAVANAUGH. 
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HE TEXTURE OF THE SOLE. 
‘“Men of the greatest Learning have spent their Time in contriving In- 

struments to measure the immense Distance of the Stars, and in finding 

out the Dimensions, and even Weight of the Planets: They think it more 

eligible to study the Art of plowing the Sea with Ships, than of Tilling the 

Land with Ploughs; they bestow the utmost of their Skill, learnedly, to 

prevent the natural Use of all the Elements for Destruction of their own 

Species, by the bloody Art of War. Some waste their whole Lives in 

studying how to arm Death with new Engines of Horror, and inventing an 

infinite Variety of Slaughter; but think it beneath Men of Learning (who 

only are capable of doing it) to employ their learned Labours in the Inven- 

tion of new (or even improving the old) Instruments for increasing of 

Bread.”—Jethro Tull. 
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CoRNELL UNIversITY, Irmaca, N. Y., August 1, 1896. 

The Honorable Commissioner of Agriculture, Albany: 

Sir.—This bulletin and its successor (No. 120) are designed to 

inaugurate a new type of experiment station publication. They 

are written for the purpose of giving their readers a few simple 

and primary lessons in some of the most fundamental subjects 

connected with the cropping of the land. It is hoped that they 

do not contain a single new fact. It is their sole ambition to 

teach, not to discover or to record. The writers hope that they 

may be used as texts in horticultural societies, granges and 

farmers’ clubs. It is wished that they may inspire some persons 

to read further into the subjects, and especially that they may 

suggest the reading of King’s book upon “ The Soil,” from which 

the bulletins themselves have heavily drawn. These bulletins 

are published by the State appropriation which was given, (chap- 

ter 437, Laws of 1896), in part, for “ disseminating horticultural 

knowledge” in the Fourth Judicial Department of the State. 

We expect to use them in the schools of horticulture which are 

to be held under the auspices of this State grant. If the simple 

principles which they attempt to enunciate were to be clearly 

apprehended by our farmers, all the money and effort expended 

in experimentation in this State would be many times repaid. 

L. H. BAILEY. 



136.—The unproductive clay from which Sample I. was taken. 

137.—The good bean soil from which Sample II. was taken. 



The Texture of the Soil. 

The other day I secured one sample of soil from a very hard 

clay knoll upon which beans had been planted but in which they 

were almost unable to germinate, another sample from a contigu- 

ous soil in which beans were growing luxuriantly, and as a third 

sample, I chipped a piece of rock off my house, which is built of 

stone of the neighborhood. All of these samples were taken to 

the chemist, Mr. Cavanaugh, for analysis. The area from which I 

took the hard and unproductive clay (Sample I.), is shown in Fig. 

136. The reader will not be able, I think, to discover any bean 

plants upon it, although the seed was drilled into it at the same 

time as in the soil which furnished Sample II. Fig. 187 shows 

the area from which Sample II. was taken. This area is only 

twenty feet removed from the other, and is of the same original 

formation, but it differs in being in a slight depression or “ draw ” 

and the soil is in a fairly fine degree of division. It is really a 

good bean soil. The samples of soil which were actually taken 

to the chemist are shown in Fig. 188. The rock (Sample III.) 

was hard limestone, known to geologists as the Tully formation. 

The chemist reports as follows: 

Moisture. | Nitrogen. aoe eae Potash. | Lime. | Oreanic 
matter. 

I. Unproductive clay ...... 13.25 08 20 aa 41 3.19 
Il. Good bean land......... 15.95 11 17 05 61 5.45 
1 OG Lehi Linney aye 42 Cec eke eee ee ree koe Goa | actos Peoria 08 2.12 QED DUIE ae a clebs'e le 

In other words, the chemist says that the poorer soil—the one 

upon which I cannot grow beans—is the richer in mineral plant 

food, and that the rock contains a most abundant supply of pot- 

ash and about half as much phosphoric acid as the good bean soil. 

All this, after all, is not surprising, when we come to think of 
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it. Every good farmer knows that a hard and lumpy soil will 

not grow good crops, no matter how much plant food it may con- . 

tain. A clay soil which has been producing good crops for any 

number of years may be so seriously injured by one injudicious 

plowing in a wet time as to ruin it for the growing of crops for 

two or three years. The injury lies in the modification of its 

physical texture, not in the lessening of its fertility. A sandy 

soil may also be seriously impaired for the growing of any crop 

if the humus, or decaying organic matter, is allowed to burn out 

of it. It then becomes leachy, it quickly loses its moisture, and 

it becomes excessively hot in bright sunny weather. Similar 

remarks may be applied to all soils. That is, the texture or 

physical condition of the soil is nearly always more important than 

ats mere richness in plant food. 

A finely divided, mellow, friable soil is more nnd than 

a hard and lumpy one of the same chemical composition because: 

It holds and retains more moisture; holds more air; presents 

greater surface to the roots; promotes nitrification; hastens the 

decomposition of the mineral elements; has less variable ex- 

tremes of temperature; allows a better root-hold to the plant. 

In all these ways, and others, the mellowness of the soil ren- 

ders the plant food more available and affords a congenial and 

comfortable place in which the plant may grow. 

The reader will now see the folly of applying commercial or 

concentrated fertilizers to lands of poor texture. He will see 

that if potash, for example, were applied to the hard lumps of 

Sample I. (Fig. 1388), it could not be expected to aid in the growth 

of plants, because plants cannot grow on such soil. If the same 

quantity were applied to Sample II., however, the greater part of 

it would be presented to the roots of plants at once, and its effects 

would no doubt be apparent in the season’s crop. The reader 

will readily understand that ¢¢ 2s useless to apply commercial ferti- 

lizers to lands which are not in proper physical condition for the 

very best growth of crops. 

The poor or lumpy soil contained a greater percentage of pot- 

ash and phosphoric acid, no doubt, because, of the lack of humus 



Tue TExTURE OF THE SOIL. 471 

in the sample. As it contains less organic matter, it therefore 

has less nitrogen than the good soil (Sample II.). Probably be- 

cause of this less percentage of organic matter, this lumpy soil 

also contains less moisture than the other. As a matter of fact, 

however, these differences which the chemist found in the organic 

matter, nitrogen and moisture, are not sufficient to account for 

the very great differences in the productivity of the two soils. 

The chemical examination would have thrown more light upon 

the value of these soils if a determination had been made of the 

amount of potash and phosphoric acid which is soluble; but even 

then, the chemist could not have told, from analysis alone, how 

138.—Sample I. Sample II. 

valuable this land might be for any particular crop. Analysis 

does not show how agreeable or comfortable the land may be to 

the plants. There is sufficient potash in the rock (Sample II1.), 

and even enough phosphoric acid, to grow a crop of beans; and 

yet, even if I add the nitrogen and water and make the mineral 

plant food soluble, I cannot hope to grow a crop on the walls of 

my house. In brief, a chemical analysis of soil is only one of 

several means of determining the value of land, and in the general 

run of cases it 7s of very secondary value. 

How can the texture of lands be improved? In general, by 

three means—by judicious plowing and tillage, by the incor- 

poration of humus, and by the use of underdrains. The value of 
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simple tillage or fining of the land as a means of increasing its 

productivity was first clearly set forth in 1735 by Jethro Tull, in 

his “ New Horse Hoeing Husbandry.” The premises upon which 

Tull founded his system are erroneous. He supposed that plant 

roots actually take in or absorb the fine particles of the earth, 

and, therefore, the finer and more numerous these particles are, 

the more luxuriantly the plant will grow. His system of tillage, 

however, was correct, and his experiments and writings have 

had a most profound influence. If only one book of all the thou- 

sands which have been written on agricultural and rural affairs 

were to be preserved to future generations, I should want that 

honor conferred upon Tull’s “ Horse Hoeing Husbandry.” It 

marked the beginning of the modern application of scientific 

methods to agriculture, and promulgated a system of treatment 

of the land which, in its essential principles, is now accepted by 

every good farmer, and the appreciation of which must increase 

to the end of time. These discursive remarks will, I hope, em- 

phasize the importance which simple tillage holds in agricultural 

practice. 

Farmers do not appreciate the importance of humus as an 

ameliator of land. In farm lands it is usually supplied in the 

form of green crops, stubble or sward, and barn manures. When 

humus is absent, sandy soils become too lose and leachy and hot, 

and clay soils bake and become lumpy. The different physical 

characteristics of our Samples I. and II. are largely due to the 

greater amount of humus in the good soil, and yet we have seen 

that the chemist pronounced the other soil richer in native plant 

food. 

The writer has much of this hard, unproductive land, like 

Sample I. What is to be done with it? To cover it with com- 

mercial fertilizer would be of little benefit. It must first be put 

in fit condition for the growing of crops. A crop of clover plowed 

under would quickly improve it, but the land is newly planted to 

orchard and he does not care to seed it down. The next recourse 

is stable manure. Of this enough can be had to cover the hardest 

spots. For the rest, catch or cover crops must be used. Follow- 
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ing beans or potatoes, he can sow rye and plow it under very early 

in the spring (see Bulletin 102). Now and then he can use a fall 

erop of sowed corn or oats, or something of the kind. After a 

time, he may be able to get the land in such a condition of tilth 

as to secure an occasional stand af crimson clover. This practice, 

continued judiciously for a few years, ought to radically change 

the character of the land; but all this will be of little avail unless 

the plowing and cultivation—which are now so inadequate—can 

be done in a timely and intelligent way. AII this will take time 

and patience. He wishes that there were some short-cut and 

lazy way of improving this land by making some application of 

fertilizer to it, but there is not. The most he can do is to slowly 

bring it into such condition that it will pay to put concentrated 

fertilizers on it. In short, the first step in the enrichment of un- 

productive land is to improve its physical condition by means of 

careful and thorough tillage, by the addition of humus, and per- 

haps by underdrainage. It must first be put in such condition 

that plants can grow in ut. After that, the addition of chemical 
Fertilizers may pay by giving additional or redundant growth. 

i A BATE: 
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THE LESSON OF THE DAISIES. 

No one who has chanced to make a somewhat extended tour through the 

farm-lands of any part of the middle states during the last of June or the 

first of July can have failed to notice how large a fraction of the area was 

white for the harvest—a harvest not of grain, but of Ox-eye Daisies. Fields 

of buckwheat at the height of their bloom were never’ whiter than many 

lowlands which once were rich meadows, and many hillsides which once 

were rich pastures. The daisies are so prevalent and luxurious this year 

that a stranger might suspect that all the farmers had gone into the busi- 

ness of floriculture, but a few questions will soon dispel this illusion, for 

the growers of the daisies very rarely appreciate their beauty. It isa 

genuine and destructive invasion, and yet the daisies have not conquered 

the meadows; they have merely stepped in to occupy and possess the soil 

which the grass had abandoned. The worst of it is that the great majority 

of the tillers of the soil do not apprehend the true condition of things, and 

while they bewail the fate which forces them to harvest daisies instead of 

grain or hay, they do not realize the fact that they have invited the attack 

and encouraged the invaders. 

Occasionally a farmer is heard to ask how these weeds can be killed, but 

he does not realize that if by some rapid process they could all be dispatched 

new legions would fill their places at once if the conditions which they enjoy 

remain. What farmers need to comprehend is that without some radical 

mistake in the management of their land the daisies never would have 

gained such a foothold. All plants, including weeds, settle and thrive 

where the competition for life is such that they can enter into it and pros- 

per. <A good stand of grass leaves no room nor any hope for weeds. It is 

not in well-tilled fields that Canada thistles flourish, but in neglected pas- 

tures and by the roadsides. In the contest with the best agricultural prac- 

tice they cannot prevail. It is in the untilled plains of the west or in the 

tilled regions where there is mile after mile of plowed land producing only 

eight or nine bushels of wheat to the acre year after year, without any 

rotation, where the Russian thistle is a natural and inevitable intruder. 

The remedy for weeds is to keep the land busy with a good crop on it, 

and this means that the farmer must give persistent and connected thought 

to his business. If the daisies crowd out the grass, it is because the 

meadow has been neglected and the grass has begun to fail, and wherever 

there is a vacancy by the failure of the grass every enterprising weed finds 

a rightful opportunity to establish itself. If the farmer asks, therefore, 

what will kill the daisies, there is one answer; better farming. Weeds find 

nourishment and a home wherever there is waste ground, which means 

ground not properly occupied. Widespread areas of daisies, buttercups, 

wild carrots, mustards and the like are, therefore, the types and measures 

of the prevailing ignorance of farmers respecting the very fundamental 

principles of their calling. The one good thing that weeds can accomplish 

is to prove by their presence that there is a weak point in the established 
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system of agriculture: the only way to turn their visits to advantage is to 

heed this instruction by revolutionizing farm practice and organizing some 

profitable rotation which will exclude them. 

If farmers cannot interpret the teachings of the weed it certainly would 

be advisable for the agricultural experiment stations to help them in this 

particular. The existence of these invaders means that what the farmers 

of these states primarily need is more instruction in fundamental matters 

concerning the handling of their land. We are glad, therefore, to see that 

many of the stations are turning to this subject, and that they are doing 

more than merely furnishing botanical descriptions of the various noxious 

plants. The Cornell Station, for example, in a bulletin entitled Reflections 

Upon Weeds, gives some sound primary instruction in agricultural science. 

It is to be hoped that both this station and others will continue work of 

this sort even if they forego to some extent experimentation in higher fields. 

So long as the farmer needs elementary teaching it ought to be furnished 

to him, even if it takes the time of officials who ought to be searching for 

scientific truth. A late bulletin of the Geneva Experiment Station upon the 

principles which underlie the, application of commercial fertilizers deals 

with the simplest matters, matters with which every intelligent farmer 

ought to be familiar, and yet there is no doubt that every word of it is 

needed. The time may come in America, as it has come in some older 

countries, when the common schools instruct children in the principles of 

agriculture—so that in fundamental points of practice the ordinary farmer 

will know what to do, and will be able to tell why he does it. Until that 

day arrives every effort to increase his knowledge of principles deserves 

encouragement.—Hditorial in Garden and Forest, July 22, 1896. 

The Honorable Commissioner of Agriculture, Albany : 

Sir.—This expository bulletin is submitted, as explained in the 
prefatory note of Bulletin 119, for publication under Chapter 437 of 

the Laws of 1896. 
L.- BALE Ye 



The Moisture of the Soil, and Its Conservation. 

The conservation of soil moisture is one of the most important 

problems presented to the farmer and gardener. Hardly a sea- 

son passes in which some important crop is not reduced in yield 

from twenty-five to seventy-five per cent. because of lack of suffi- 

cient moisture to bring it to maturity. The soil may have been 

put in proper condition, plant food may have been supplied in 

the form of fertilizers, and all other conditions may have been 

favorable for the development of a full crop, yet with the supply 

of moisture deficient all this labor and expense count for little or 

nothing. The questions, therefore, arise, ‘‘ To what extent can 

the amount of soil moisture be controlled?” “Is it possible to 

do anything to save crops from the oft-recurring droughts? ” 

The insufficient water supply is not due to lack of rainfall, but 

to its unequal distribution. The average annual rainfall in New 

York for the last seventeen years is 34.31 inches. The lowest 

rainfall ever recorded in the state was in 1879 when only 19.74 

inches fell. In 1895 there was also a deficiency, only 28.66 

inches being recorded. In the arid portions of Kansas, a rainfall 

of 20 inches which is well distributed, is reasonably sure of mak- 

ing a goodcrop. The loss there by surface drainage is, however, 

very slight, it being estimated at not more than ten per cent. or 

about 2 inches, leaving 18 inches for crop growth. In New 

York, with a rainfall of from 34 to 40 inches, nearly one-half 

passes off by surface drainage and is lost so far as immediate 

plant growth is concerned. Not only is the water lost to the 

crops, but it carries with it much of the soluble plant food of the 

surface soil. This, then, would suggest one important step in 

the attempt to store up moisture. This surface flow of water 

must be prevented and caused to sink into the soil to supply a 

reservoir from which plants can secure moisture during the per- 

iod of growth. 
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How the soil holds its water. 

That a proper understanding of the question may be reached, it 

is necessary to have a knowledge of the conditions under which 

water exists in the soil, and of the part it plays in the mysterious 

operations of plant growth. Water may be in one of three forms, 

—as free, capillary, or hygroscopic water. The free water of 

the soil is that which flows under the influence of gravity. It 

is the source of supply for wells and springs. It is not directly 

used by plants and its presence in the soil within eighteen inches 

of the surface is detrimental to the growth of most cultivated 

crops. It is valuable, however, because it is the supply from 

which capillary water is drawn. 

The capillary water does not flow by gravity. It is the direct 

source of moisture for plants. It may be either drawn upwards 

or it may pass downwards depending upon whether the soil is 

drier at the surface or below. In time of droughts, the capillary 

action of the soil may be sufficient to raise the water through a 

distance of five or six feet, its power in this respect depending 

directly upon its physical condition. If the 

soil is coarse and cloddy and the particles are 

not compact, then the water can not rise to 

take the place of that which is carried off by 

evaporation or used up by plants in their 

growth. If, however, the soil is fine, in good 

condition, and homogeneous, the water passes 

freely and continuously to the surface. No- 

tice the track of the horse on the plowed 

ground, or the foot-print of the driver, and see how the moisture 

comes directly to the surface, because the soil has been com- 

pacted and there is intimate capillary relation between its parti- 

cles. This moist surface shows that the water is passing off 

from it into the air. This observation should teach a lesson. 

The soil may be pulverized and made compact, but the capillary 

pores near the surface must be enlarged by tillage so as to break 

the capillary connections and stop the water in its upward 

course, and thus force it to pass off through the tissues of the 

plant. This loose surface stratum, two or three inches deep, is 

the “soil mulch” (Fig. 139) of which so much has been said 

139.—The soil mulch. 
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in recent writings. It is one of the most important means of 

preventing the loss of water from the soil. It breaks off the 

capillary pores in the soil structure and interposes between the 

lower moist soil and the air a layer so loose that the water can 

not rise through it. This mulch may itself dry to dust, but it 

nevertheless protects the soil below. When soils become baked, 

the minute capillary pores connect directly with the atmosphere 

and the evaporation of water is very rapid. Hence it is exceed- 

ingly important that the crust be broken after every rain. 

The hygroscopic water of the soil flows neither under the in- 

fluence of gravity nor capillarity. It is held firmly in place 

upon the particles of soil and can only be driven off by a high 

degree of heat. Just how important this water is in the growth 

of plants has not been determined, but it is probable that during 

severe droughts it may assist in carrying the plant over, enabling 

it to maintain itself until capillary action is restored. 

The necessity of water for growing plants. 

The importance of water to the growing plant can only be 

undestood when we apprehend and appreciate how large a part 

of its structure is composed of water, and that even this large 

percentage of its composition is but a fraction of the total 

amount used in its development. The quantity of water entering 

into the structure of plants varies from sixty to as high as ninety- 

eight per cent. of their total weight. During the entire period of 

growth, there is a constant giving off of moisture by the foliage, 

and it must be made good by that which is taken up by the 

roots. By experiments conducted at the Wisconsin Experiment 

Station, it has been found that in raising oats, for every ton of 

dry matter produced there were required 522.4 tons of water; for 

every ton of dry matter of flint corn there were required 233.9 

tons of water; for dent corn, 309.8 tons of water for every ton of 

dry matter. On plots at this Station, 1.8 tons of dry matter of 

oats per acre represented an expenditure of 940.32 tons of water. 

Potatoes used 422.7 tons of water per ton of dry matter. The 

vield of potatoes on the experiment plots of 450 bushels per acre 

during the dry season of 1895 represented an amount of water 

equal to 1310.37 tons. 

31 
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Just why so much water is required by the growing plant and 

how it obtains this supply is not usually understood. It has 

been the subject of considerable re- 

search and even now presents inter- 

esting problems for further study. 

The roots of the plant are its feeders 

and all of the water ordinarily used 

by it passes in through these chan- 

nels. The particles of soil hold a 

film of water in firm contact. The 

roots and rootlets of the plant, in 

burrowing through the soil, come 

into intimate relation with these soil 

particles (Fig. 140). The finer the 

soil, the closer the relation estab 

lished between it and the roots. The 

The roots are thus surrounded by a 

thin film of water, a portion of 

which they are able to absorb. The 

water passes up through the tissues 

of the plant, carrying with it soluble 

140.—A corn plant showing the inti: plant food which is conveyed to the 
mate relation between the roots and 
the soil particles. From life. manufacturing or elaborating or- 

gans, the leaves. There, in the pres- 

ence of sunlight, the fixation of carbon from the air takes place 

and by means of the movement of the sap the now organized 

material is carried to all growing parts of the structure. .That 

part of the water no longer required passes off through the 

breathing pores of the leaf, called stomata. As evaporation 

is a cooling process, there is no doubt that this loss of water 

has an important influence in lowering the temperature of foliage 

and in promoting the fixation of carbon. 

As already stated, the plant roots can absorb food only in the 

soluble form, and the passage of a large quantity of water 

through their tissues is necessary to furnish the supply of min- 

eral elements required by growth. Not only is a large quantity 

of moisture demanded for the direct use of the plant, but its 

presence in the soil is necessary in order that the plant food may 
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be rendered available. Few soils are so lacking in fertility that 

they would not grow crops could the mineral plant food which 

they contain be unlocked and brought into fit condition for use. 

This important operation, as well as nitrification,— or the con- 

version of nitrogen compounds into the form of nitrates,—can 

proceed only in the presence of moisture. Crops plowed under 

for green manuring, and barn manures, can be made available 

only when there is sufficient moisture in the soil to cause break- 

ing down and decomposition. With moisture in the soil, there 

is a constant movement towards the plant roots to restore the 

equilibrium, or to make good that used by the plant. This move- 

ment of the moisture brings to the roots the soluble plant food. 

The living root itself has the power of disintregating and 

decomposing the particles of soil and of dissolving and extracting 

some of the plant food. This powerful action, by which the solid 

rock is broken down and its plant food liberated and by which 

even polished marble can be corroded, goes on only in the pres- 

ence of moisture. Supply the plant with moisture, and its roots 

are able to set free from the particles of the soil a part of the 

mineral elements required for its growth. Supply even our 

sandy desert plains with abundant moisture and immediately 

they change from a desert to a garden. 

An acre of soil to the depth of one foot weighs approximately 

1,800 tons. If 25 per cent. of this is moisture, we should have 

450 tons of water per acre. An acre of soil to the depth of eight 

inches weighs about 1,200 tons. If 25 per cent. of moisture were 

found here it would contain per acre 300 tons of water. Plants 

can maintain themselves with as low as 5 per cent. of water, 

but their growth seems to go on most rapidly in soils whose 

water content is from 138 to 25 per cent. 

The conservation or saving of moisture. 

The annual rainfall in New York is sufficient for the require- 

ments of plants, could it be distributed or conserved during the 

growing season. The experiments conducted by the U. S. Dept. 

of Agriculture with a view to controlling the distribution of rain- 

fall, proved that it was beyond control by any means known at 

present. Dependence must then be placed upon irrigation or 
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conservation of moisture to overcome the disastrous effects of 

drought. In the arid and semi-arid regions of the West, where 

irrigation is successfully practiced, the problem is apparently 

solved, or is at least reduced to a mere matter of co-operation 

and cost. But in the Eastern states, entirely different conditions 

are met. To supply the enormous amount of water required for 

growing crops means an outlay of money entirely beyond the 

individual means of most farmers and gardeners. In the West 

where irrigation is practiced most uniformly, farmers are not 

required to take into consideration the possibilities of rain. They 

know that there will be no heavy downpour immediately after 

flooding their crops. But here there is no such guarantee, and 

-to flood the fields by irrigation and have that followed imme- 

diately by a heavy rain might mean the entire destruction or 

serious injury of the crop. Although irrigating systems may-be 

introduced in special cases, yet the great dependence, in this 

State, must be the rainfall and the conservation of the moisture 

of the soil. 

The means by which moisture may be conserved are as follows: 

By plowing and tillage, 

mulches, 

underdrainage, 

lessening the influence of winds, 

applications of lime, salt, etc., 

rotation of crops to increase humus, 

adapting the crop to the soil. 

Plowing to save moisture.—As already indicated, the first step 

in the conservation of moisture must be the preparation of the 

soil so that the rain will sink down and not be carried off by 

surface drainage. In many sections of the country, especially in 

the Southern States, the great bane to agriculture is the surface 

washing of the soil. Owing to shallow plowing and shallow cul- 

tivation, the water is unable to settle into the hard soil with 

sufficient rapidity and is carried along the surface, producing 

those gullies which are there so destructive to farm lands. 

The improvements in the plow have done much towards reme- 

dying these defects, but there is still a large amount of ignorance 
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as to the proper use of this implement. As an implement to be 

used in the preparation of the soil for the reception of moisture, 

it stands pre-eminent. Good plowing does not consist — as ordi- 

narily supposed —in merely inverting a portion of the earth, 

but in pulverizing and fining it and burying the sod or refuse 

which may be on the surface. The amount of water which a 

soil is capable of holding depends directly upon the fineness of 

its particles. Then that plow which will break and pulverize the 

soil most thoroughly is the one best adapted to fit the soil for 

holding moisture. This point is well illustrated by King in his 

book on “ The Soil.” 

grain of a moist soil is more or less completely surrounded by a 

He says, “Since each independent soil 

film of water, it is evident that, other conditions being present, 

the largest aggregate surface area may retain the most water 

per cubic foot. Now, acubic foot of marbles one inch in diameter 

possesses an aggregate surface of 27.7 square feet while if the 

marbles were reduced in diameter to one-thousandth of an inch, 

then the total area per cubic foot is increased to 37,700 square 

feet.” 

capable of being absorbed by a soil which is cloddy and lumpy 

From this it is evident that the total amount of water 

is very slight in comparison with what it would be were it in a 

finely divided state; and not only is its absorbing power less, but 

its power of holding moisture is also greatly reduced. King 

found the rate of percolation from soils of different degrees of 

fineness to be as follows, the column of soil being eight feet in 

height: 
Time oF PERCOLATION. 

: = Per cent. lost | Per cent. lost | Per cent. Jost | Per cent. lost 
SIZE OF GRAINS. in 1 hour in 2 hours. in 24 hours. in 48 hours. 

Lied WO OAR Ae Gee ma en ere 9.19 10.45 13.05 13.52 
Ur Te 1k a ote eo come ae caine or TOD 9.47 12.31 12.72 
GORING serie sane antics eee ce oe 6.22 9.21 IGE Al VE bates? 
REINS sre vevisvels Se esroieievasic Mister 1.76 2.83 7.64 8.44 
EEA iC) Ti es ie ae eee nee 1.28 1.91 5.83 6.79 

This striking difference in the rate of percolation from soils of 

different degrees of fineness shows most forcibly the importance 

of thorough pulverization of soils to increase their water absorb- 

ing and moisture holding capacity. 

A large amount of water is lost during the winter and spring 
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months owing to the surface drainage of melting snows and 

heavy rainfalls. To prevent this loss, fall plowing should be 

extensively practiced, and where the subsoil is very hard and 

compact the use of the subsoil plow may prove most beneficial. 

Should the ground break up in clods, then it may be allowed to 

remain during the winter without harrowing to more thoroughly 

subject it to the beneficial action of the elements. But should 

the soil be in good mechanical condition, then some plants should 

be growing on it during the winter. The importance of keeping 

growing plants on the soil during the winter can hardly be over- 

estimated. They serve to bind the soil, to take up the plant food 

which may be soluble and liable to loss by drainage. If these 

plants are plowed under in the spring, organic matter is added 

to the soil. In corn fields, wheat or rye may be drilled in without 

plowing and it will obtain sufficient growth to act most benefi- 

cially upon the soil during the winter and it may be plowed under 

in the spring, having served its purpose as a soil protector. The 

use of cover crops for orchard lands is fully discussed in Cornell 

Bulletin 102. 

It should be said, however, that hard land which is bare or 

devoid of humus is very apt to become puddled or cemented dur- 

ing the winter if plowed in the fall. In such cases, all that is 

gained by fall ploughing is more than lost by this running to- 

gether of the soil. 

On land that has been fall plowed, work can begin in the spring 

several days earlier than on unplowed land. It should be the 

practice to stir the surface soil just as early in the spring as 

conditions will permit, that a soil mulch 

may be formed which will serve to prevent 

the escape of the water from below. On 

clay land it is of special importance that 

work be commenced early, and yet on ac- 

count of its peculiar nature it is the slowest 

in drying out and the last to be plowed. 

NE hea te This delay may mean the difference between 

impermeable character. @ success and a. failure of the crop. Clay 

soils, owing to their fine state of division and 

their tenaciousness, are but slowly permeated by water (Fig. 141). 
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But once saturated, unlike sandy soil, it does not permit the 

water to pass off by percolation and must wait until the sun’s 

rays and the winds have dried off the surface sufficiently to per- 

mit of its being worked. Then, to conserve the moisture, fre- 

quent shallow tillage should be given and crops should be sown 

before the water has become exhausted. The slow passage of 

the water towards the surface, by means of capilliary action, 

furnishes plants with moisture and insures a successful start, 

which is half the battle towards securing a successful crop. 

King found that the loss of moisture during seven days from 

April 29th to May 6th was 9.18 lbs. of water per square foot 

greater on the unplowed than plowed land, equal to a rainfall 

of 1.75 inches, or 198 tons of water per acre. Can it be afforded 

to thus delay the spring plowing and the preparation of the soil 

mulch? Then, the very evaporation is a cooling process and the 

soil, instead of becoming warm and of a proper temperature for 

the germination of seeds, remains cold and uncongenial as long as 

this wasteful process goes on. With sandy and gravelly soils 

the difficulty experienced in the spring is not so great. They are 

both permeable to water and furnish another means for its es- 

cape besides evaporation. The water passes off by percolation 

and the soil soon becomes warm and ready for the reception of 

the seeds. But moisture can be conserved better on clay lands 

than on sandy lands, because the loss occurs chiefly through 

evaporation. It is upon clay or heavy lands, therefore, that the 

value of the soil mulch is markedly apparent. 

Harrowing to save moistuwre.——The harrow, besides pulverizing 

and fining the soil for the seed-bed, is most efficient in furnishing 

a soil mulch. The spring-tooth harrow is in reality a cultivator, 

and its action is similar to that of the cultivator. When used as 

an instrument to conserve moisture, the teeth should penetrate to 

the depth of about three inches, and to produce the best effect the 

ridges left by it should be leveled off by a smoother which can 

now be purchased as an attachment to the harrow. The tillage 

of orchards by the harrow is now practiced extensively, and noth- 

ing short of irrigation will so nearly meet the demands of trees 

for moisture, particularly upon the heavier soils. 
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The Acme harrow is a most excellent implement on soils which 

are comparatively free from stones and rubbish. The plow-like 

action of its blades serves to pulverize the surface soil, to spread 

the loose mulch evenly, and it leaves a most excellent seed-bed. 

The cutaway or disc harrows may be either beneficial or of ab- 

solute injury. If the discs are so set that they cover but a por- 

tion of the surface with the mulch, they leave a ridge exposed to 

the action of the wind and sun, and the rate of evaporation is 

greatly increased. The discs should be set at such an angle that 

the whole surface shall be stirred or covered. Their chief value 

lies in their cutting and pulverizing action on clay soils, but as 

conservers of moisture they are inferior to the Acme or the 

spring-tooth. Soils which need the disc harrow should generally 

be gone over again with some shallower tool. ) 

The mellower the soil the lighter should be the work done by 

the harrow. On most heavy orchard soils it will be found neces- 

sary to use the heavy tools, like the spring-tooth and disc har- 

rows, in the spring, but if the land is properly handled it should 

be in such condition as to allow the use of a spike-tooth or 

smoothing harrow during summer. This light summer harrow- 

ing, as shown in the cut on the title page, should be sufficient to 

keep down the weeds, and it preserves the soil mulch in most ex- 

cellent condition. With such a tool, and on land in good tilth, a 

man can harrow ten or more acres a day. 

Cultivators and conservation of moisture.—The action of culti- 

vators is not materially different from that of the spring-tooth 

harrow. The size of the teeth should be regulated by the work 

to be performed, a many small-toothed implement being prefer- 

able to a few large teeth, where the object is to conserve mois- 

ture. It must be borne in mind that in a dry time the less sur- 

face exposed the less will be the evaporation. If a large toothed- 

implement is used to destroy grass and weeds, then it should be 

followed by a smoother to reduce the ridges and prevent loss of 

moisture. Ridge culture is only allowable when the object is to 

relieve the soil of moisture on bottom lands where the water 

comes very near the surface, or for some special crops, where a 

high degree of warmth is required early in the season. In these 
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cases it may be necessary to throw up ridges to produce the 

proper degree of warmth for germination, but even then the 

ridges should be slight. Nothing could be better calculated to 

dry out a potato field or a corn field than throwing the ground 

up in high ridges, leaving a large surface exposed to the action 

of sun and wind. 

In fruit plantations which are in a proper state of cultivation, 

a small-toothed or even spike-toothed cultivator will be found 

sufficient to maintain the surface mulch. 

The following figures show how much the use of the cultivator 

may do to save moisture: In our determinations of soil moisture 

we found, on July 1st, in a plot where 14,080 lbs. of green forage 

per acre had been cut from one-half of it but 6.75 per cent. of 

moisture, while on the open cultivated space between plots, 

within five feet from where the other sample was taken, 10.54 

per cent. of moisture was found. July 6th samples were again 

taken. The percentage of moisture in the standing oats was 

4.07, and in the open cultivated space 13 per cent. This clearly 

illustrates the difference in the amount of soil moisture retained 

by frequent surface tillage compared with that which is found 

where a crop of grain covers the soil. 

The roller in its relation to soil moisture is an implement whose 

value depends largely upon local conditions. There is no tool 

which requires more judgment as to its proper use. On light, 

loose sandy or gravelly soils, where every 

effort must be made to solidify and pack 

the particles closely together, the roller must 

be used repeatedly. The difficulty of such 

soils is that the spaces between the grains 

are so large that the water is permitted to 

pass through freely and is lost by percola- 

tion. The capillary openings are so large 

that there is very feeble rise of the water 

to take the place of that used by plants and 

lost by evaporation (Fig. 142). The roller 149 qoarse gravelly soil, 

lessens the size of these pores in solidifying — {WO"1Ne **s loose Struc 

the soil and the capillary force is then 

strong enough to draw the water to the surface (Fig. 143). If, 
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now, the soil is left in this condition, it has been put in the best 

possible form for parting with its moisture, and it will take ad- 

vantage of the opportunity unless prevented by establishing a 

surface mulch. In seeding land in a dry time the soil should 

be rolled in order to bring sufficient moisture to the seeds to 

insure germination. Where circumstances will permit, the 

roller should be followed by a smoothing harrow that the sur- 

face mulch may be restored and the moisture stopped before 

reaching the atmosphere (Fig. 144). On clay lands the roller 

must be used with much caution. If used immediately after 

grain is sown, and a heavy rain following, there would be dan- 

ger of the soil becoming so compact on the surface that the 

tender shoots would be unable to get through, and the most 

direct connection would be established between the soil moisture 

and the air. A good method of treatment for clay is to roll 

before the seed is sown, then harrow and make a good seed-bed, 

and then drill in the grain. After the plants are well up the 

roller may be used again, which will bring the water to the 

surface, where the growing plants can make use of it before 

it passes off by evaporation. 

Herbage mulches.—The covering of the soil by a mulch of leaves 

or decaying vegetable matter is nature’s way of conserving 

moisture and of restoring fertility to the soil. Go to any forest 

where the leaves have not been burned annually and notice the 

mulch which covers the soil (Fig. 145). The soil will be found 

to be moist and loose. Humus has been stored up and the 

covering of leaves prevents the escape of the moisture by sur- 

face evaporation. Many persons conclude that because nature 

tills by mulching, man should do the same, but the conclusion 

is fallacious. Farm areas are too open and to much exposed 

to searching winds to allow of the good results which nature 

obtains in the seclusion and coolness of the forest. Even our 

largest orchards do not give us forest conditions. This herbage 

mulch also induces shallow rooting of trees, as sod land does 

(see Bulletin 102). In most farm lands, also, it is necessary to 

plow or move the land at least once a year in order to sow the 

seed and harvest the crop, and this would destroy an herbage 

mulch. Aside from all this, it is impossible, except in very 
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special cases, to secure sufficient herbage to afford an adequate 

mulch. 

The humus of the soil is the great store-house for nitrogen and 

moisture. It is the accumulation of decaying vegetable or ani- 

mal matter, and its presence in the soil, while not absolutely 

necessary to the growth of plants, is the factor which makes the 

land congenial for the very best development of the crop. The 

constant use of commercial fertilizers, without being supple- 

mented by barn manures or green manuring, will so reduce the 

percentage of humus in the soil that its water-holding capacity 

will be considerably diminished. This humus should be liberally 

supplied by means of cover crops, rotations, and stable manures. 

(Mc ach = EEK owen 

DES ICES 

143.—Showing the effect of 144.—Showing how the soilmulch 145.—The loose mulch on 
the roller in compacting should be restored by tillage forest soils. 
the surface layer. after the roller has been used. 

Underdrainage and how it acts as a conserver of moisture is 

popularly misunderstood. It is usually supposed that under- 

drains, instead of acting as conservers of moisture, produce ex- 

actly the opposite effect. It has already been noticed that water 

may exist in the soil as free or capillary and that the presence of 

the free water within eighteen inches of the surface is positively 

detrimental to the growth of most cultivated plants. Not only is 

it necessary that moisture be supplied, but also that the soil shall 

be in such condition that the air may have access to it, for a sup- 

ply of oxygen is necessary to the breaking down and decomposi- 

tion of organic matter and the making of plant food available. 

The underdrain removes only the free water which may come too 

near the surface and it leaves the soil above in a porous condition, 

so that the water of rainfall may sink down instead of being 

carried off by surface drainage. This rainfall water is not caught 
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and removed by the drains in its downward course, but the drain- 

age flow begins only when, by the accumulation of the rainfall 

the level of the free water has been brought up to the level of the 

drain. Thus the reservoir for the supply of capillary water is 

kept nearer the surface during a drought and is removed a proper 

distance from the surface during a wet time to insure a healthy 

and proper development of the roots of plants. 

Mineral substances as conservers of moisture-—Among the ma- 

terials of commerce which are applied to soils as indirect ferti- 

lizers, are lime, gypsum and salt, all of which are thought to act 

as conservers of soil moisture. The application of quick lime 

to certain soils has been found to have a most beneficial action. 

When used upon a heavy clay it causes a certain adhesion or 

Dees ae eidinon kg ack iua deci Waaeny eal oe 

flocculation, a binding together of the minute particles, and pre- 

vents their running, at time of rains, into a compact, hard crust 

(Fig. 146). It causes a more granular condition, making the soil 

looser and more porous, allowing the water of rainfall to per- 

meate it more readily. As a result of flocculation, the pores 

of the soil near the surface are enlarged, and it thus better serves 

the purpose of a mulch to hold in reserve the moisture under- 

neath. 

On sandy soils the difficulty in conserving moisture arises from 

the fact that they are so open and porous that the water passes 

through and is lost to the plant. It would seem that an applica- 

tion of lime here would tend to aggravate the difficulty. On 

clay, the action of the lime takes place at or near the surface, 

the soil being so compact that it is not washed down through 

the soil. In sand, the pores are so large that the lime sinks read- 

ily into the soil, and instead of finding the effects of its appli- 
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cation at the surface we must look for it below. The binding 

property of lime is well known from its use in the trades. . In 

its passage down through the particles of sand, it does not pro- 

ceed far before it probably begins to bind the grains together, and 

there is formed a layer somewhat impervious to water (Fig. 147). 

Frequent and small applications of lime have been found most 

beneficial. From twenty to forty bushels per acre will usually 

be found to give the best results. On marshy and boggy lands 

which have recently been drained, but still remain sour and full 

of undecomposed organic matter, the benefit derived from apply- 

ing lime is very great. It breaks down the vegetable matter, 

neutralizes the acid and makes plant food available. In this 

case, its action upon the plant food in the soil is more important 

than its agency in the conservation of moisture. 

Windbreaks to save moisture.—The drying effects of the wind 

are well known, when it has unbroken sweep over a farm. The 

loss of moisture from this cause is very great. Windbreaks are 

not only a protection in winter, but they serve equally well in 

summer to protect the fields. The hedge-row around a field is 

not, then, entirely useless, since it serves its purpose as a con- 

server of moisture. (See our Bulletin IX.) 

Selection and management of crops in relation to soil moisture.— 

Crops should, as far as possible, be adapted to the conditions 

best calculated to furnish them with a sufficient supply of mois- 

ture. The grasses and grains thrive best on loamy or clay soils 

where the moisture is held and not allowed to pass away by per- 

colation. On sandy and gravelly soil crops should be grown to 

which frequent culture can be given, for in this way we may aid 

in bringing water to the reach of plants. On sandy soils so 

treated, some catch crop should be grown which can be plowed 

under for green manure, thus serving to keep up the humus of 

the soil. The practice of growing crops, especially grains and 

grasses, in an orchard, cannot be too strongly condemned. (See 

Bulletin 102.) The soil should be left bare in early summer, not 

only that we may harrow and cultivate and thus conserve 

moisture and set free plant food, but because the loss of mois- 

ture from the growing grain crop is so great as to deprive the 

fruit trees of the amount necessary for their use. Crop an or- 
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chard only for the purpose of green-manuring. If nitrogen is 

needed, then crimson clover or common clover may be sown and 

allowed to remain as a covering for the soil during the winter 

and may be plowed under in the spring. The surface tillage 

should begin and continue faithfully through the growing season. 

Suggestions for determining the amount of moisture in soils. 

It is a very easy matter to determine the amount of moisture 

ina soil. The only apparatus required is a pair of scales which 

will weigh to grains and a tube which can be driven into the soil 

for taking the sample. Such a pair of scales can be purchased 

for a small sum,* and the tube may consist simply of a piece of 

boiler pipe about one and one-half inches in diameter which has 

had the outer edge at one end bevelled down to enable it better 

148.—The soil sampler. 

to be driven into the soil. Have a mark on the outside of the 

tube indicating eight inches or one foot from the sharpened end, 

according to the depth to which it is desired to take the sample. 

The sampler used by the United States Department of Agricul- 

ture (Figs. 148 and 149) is described as follows: “ The soil sam- 

pling tubes are made out of brazed brass tubing about seven- 

eighth inch internal diameter and fifteen inches long. The tub- 

ing is No. 21 Stubb’s gauge. On one end a brass collar about 

one-fourth of an inch wide is sweated in. The end of the tube is 

then turned off in a lathe giving a rather long taper but letting 

the point be the full thickness of the collar. A mark is cut into 

the tube twelve inches from this cutting edge.” We have used 

this implement with much satisfaction. 

*Kimer & Amend, New York, make a balance which, with weights, can 

be purchased for about $3.00. 
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In determining the moisture in a given soil, several samples 

should be taken and these samples thoroughly mixed and then 

accurately weighed. Then subject the sample to a heat of 212 

degrees Fahrenheit for a few hours, then weigh and 

heat again for one hour, then weigh again, and con- 

tinue this operation until there is no further loss of 

weight by heating. The difference in weight between 

the original and the heated sample will indicate the 

amount of moisture which was present. Divide the dif- 

ference in the weights by the first weight of the 

sample, to determine the per cent. of moisture in the 

original sample and multiply by 100. The following 

case will illustrate: 

meninal weipltof sample)... 52/2 2352 bs J<.cse< occa a= = 2 lbs, 

Bern ALGAE GEYING oe socom nas. ae casas aaame aaa 1.5 Ibs. 

PONS HN TYINO Ss. taote LL et we ats Sos eS sop PLS: 

Per cent. of moisture in original sample = .5 ~ 2. 

= .25 X 100 = 25 per cent. 

An interesting line of work for granges and farmers’ 

clubs would be the investigation of soil moisture. 

The importance of thorough culture to conserve 

moisture is so great that if its value was fully realized 

we should experience less trouble frcm droughts. 

Far better is a season with a deficiency of rainfall if 

continuous surface culture be given than a season of 

abundant rains with little culture. Much wiser is he 

who cultivates a small farm and cultivates it inten- 

sively than he who attempts to spread over a large area 

and allows his crops to suffer from droughts, because 

the moisture which they so much need has not been 

saved by frequent tillage. Neglect the soil, allow the 

orchard to eare for itself, and when the time of harvest 

comes the reward shall be according to the labor; but 

treat the soil as a living thing, care for it faithfully 

and intelligently, study the plants and learn their 

ways and the conditions under which they thrive and 

give them congenial surroundings, and they will re- 

spond with a readiness that will abundantly repay the 449 The soi 

best efforts in their behalf. sara 
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SUMMARY. 

1. The average annual rainfall in New York is sufficient for the 

growth of profitable crops. Owing to its unequal distribution and 

to the loss of nearly one-half of it by surface drainage, crops usually 

suffer from droughts. 

2. The first step towards conserving moisture is to put the 

soil in such a physical condition that it will be pervious to water, 

or afford a reservoir for it. 

3. Water exists in the soil as free, capillary or hygroscopic. 

The free water within eighteen inches of the surface is injurious 

to the growth of cultivated plants. The capillary water is the 

direct source of their supply and should be conserved by all pos- 

sible means. 

4. Capillary action of the soil depends upon the fineness of 

its particles and the closeness of their relation to each other. In 

coarse, loose, sandy or gravelly soils the action is weak; in fine, 

well-compacted soils it is strong. 

5. When the capillary interstices or pores in the soil are con- 

tinuous from the moist under soil to the surface, the moisture 

rises uniformly and passes off into the atmosphere by evapora- 

tion. If, however, these interstices or pores are made very much 

larger near the surface, the moisture is arrested in its upward 

movement, a result which is accomplished by light surface culti- 

vation which produces a “soil mulch.” This mulch of loose 

soil answers much the same purpose as a board or carpet would 

in cutting off the direct connection of the capillary soil with the 

atmosphere. As soon as the soil becomes baked or encrusted, 

the capillary connection with the atmosphere is renewed, and 

another tillage is required to re-establish the soil mulch. 

6. A large amount of water is necessary for the plant, as its 

food is in a very dilute solution, and water is also used in build- 

ing plant tissue. 

7. Moisture in the soil is necessary that nitrification and de- 

composition of organic matter may take place. Without it the 
action by which the roots are able to corrode the solid rock and 

set free plant food cannot take place. 

8. The distribution of rainfall cannot be controlled by any 



MOISTURE OF THE SOIL. 497 

known means. Dependence must be placed upon irrigation and 

the conservation of soil moisture. 

9. Irrigation is expensive, and while entirely practicable in 

arid regions, yet in our section if flooding by irrigation should be 

followed by heavy rainfall, the effect might be disastrous. Where 

irrigation is not a common necessity, it must be secured by indi- 

vidual enterprise, and is, therefore, expensive. In New York we 

must depend largely upon conserving or preventing the loss of the 

moisture. 

10. The means by which moisture may be conserved are: 

judicious plowing and tillage, muiches, underdrainage, wind- 

breaks, applications of lime, salt, ete., and adaptation of crop to 

the soil. 

11. The absorbing or capillary power of a soil depends upon 

the fineness of division of its particles. 

12. The plow is a most valuable implement for pulverizing 

and fining the soil. Fall plowing is recommended for heavy 

clays, the surface to be left rough and unharrowed. Fall-plowed 

lands catch and hold the water. 

18. Surface ‘illage should begin early in the spring, as every 

day’s delay after the soil is in fit condition means a loss of many 

tons of water. 

14. The harrow is valuable as an implement with which to 

establish and maintain a surface mulch. Frequent harrowing of 

an orchard will greatly lessen the evaporation from the surface. 

15. Where cultivators are used as conservers of moisture, 

many fine teeth are preferable to a few coarse teeth. 

16. Ridge culture is calculated to promote evaporation. To 

conserve moisture, practice level culture and so reduce the area 

exposed. 

17. The roller brings moisture to the surface by compressing 

the soil. On loose, sandy soils it is useful by compacting the 

particles. On clay its use may prove injurious if followed by 

heavy rains. Where possible it is well to follow it with a smooth- 

ing harrow to restore the mulch. 

18. A surface mulch of leaves and decaying vegetable matter 

is nature’s way of conserving moisture. It also adds humus to 

82 
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the soil, which is the great store-house for nitrogen and moisture. 

An herbage mulch can rarely be used in farm areas, however. 

19. Underdrains act beneficially in making soils porous above 

them and thus increasing their permeability, and in removing 

the free water and thus allowing the access of air, which is as. 

necessary as moisture. 

20. Lime, gypsum and salt are all used as conservers of mois- 

ture. An application of lime seems to have a beneficial effect on 

heavy clay and on light sand. It also acts favorably on marshy,. 

sour lands. 

21. Grasses and grains should be grown on clay and loamy 

soils, leaving sandy and gravelly lands for cultivated crops. 

The humus of tilled lands may be kept up by barn manures and 

by green manuring. 

22. ‘The space between the trees in orchards should be left free 

fer tillage. A growing crop makes such a demand upon the sup- 

viy of moisture that the trees may be seriously injured. 

23. Leterminations of soil moisture may be easily made by 

anvone. The importance of this line of work is called to the 

attention of granges, farmers’ clubs and horticultural societies. 

24. The importance of thorough tillage to conserve moisture 

cannot be made too emphatic. Deficiency in rainfall with in- 

tensifed agriculture is preferable to abundant rains and neglect 

by the cultivator. The soil will respond in a large measure ac- 

cordiug to the treatment it receives. Neglect it and it will fail 

to bring forth liberal increase, but cultivate intelligently and 

thoroughly and it responds quickly. 
L. A. CLINTON. 
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Corne.yt University, IrHaca, N. Y., September 1, 1896. 

Llonorable Commissioner of Agriculture, Albany : 

Sir.—The writer hopes that this paper may contain some sugges- 

tion for the betterment of home grounds in rural communities; it is 
therefore submitted for publication under Chapter 437 of the Laws 

of 1896. 

LoHe BAILEY: 



156.—An effective piece of planting. See page 513. 



Suggestions for the Planting of Shrubbery. 

I. Some general considerations. 

The trouble with home grounds is not so much that there is 

too little planting of trees and shrubs, but that this planting is 

meaningless. Every yard should bea picture. That is, the area 

should be set off from every other area, and it should have such 

a character that the observer catches its entire effect and pur- 

pose without stopping to analyze its parts. The yard should be 

one thing, one area, with every feature contributing its part to 

one strong homogeneous effect. 

150.—The common or nursery type of planting. 

These remarks will become concrete if the reader turns his eye 

to Figs. 150 and 151. The former represents the common type 

of planting of front yards. The bushes and trees are scattered 

promiscuously over the area. Such a yard has no purpose, no 

central idea. It shows plainly that the planter had no construc- 

tive conception, no grasp of any design, and no appreciation of 

the fundamental elements of the beauty of landscape. Its only 

merit is the fact that trees and shrubs have been planted; and 

this, to most minds, comprises the essence and sum of the orna- 
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mentation of grounds. Every tree and bush is an individual, 

alone, unattended, disconnected from its environments, and there- 

fore meaningless. Such a yard is only a nursery. 

The other plan (Fig. 151) is a picture. The eye catches its 

meaning at once. The central idea is the residence, with a warm 

and open greensward in front of it. ‘The same trees and bushes 

which were scattered haphazard over Fig. 150 aré massed into a 

framework to give effectiveness to the picture of home and com- 

fort. This style of planting makes a landscape, even though the 

area be no larger than a parlor. The other style is simply a col- 

lection of curious plants. The one has an instant and abiding 

pictorial effect, which is restful and satisfying: the observer 

151.—The proper or pictorial type of planting. 

exclaims, ‘‘ What a beautiful home this is!” The other piques 

one’s curiosity, obscures the residence, divides and distracts the 

attention: the observer exclaims, ‘“ What excellent lilac bushes 

these are!” | 

If the reader catches the full meaning of these contrasts, he 

has acquired the first and most important conception in land- 

scape gardening. The conception will grow upon him day by 

day; and if he is of an observing turn of mind, he will find that 

this simple lesson will revolutionize his habit of thought respect- 

ing the planting of grounds and the beauty of landscapes. He 

will see that a bush or flower-bed which is no part of any general 

purpose or design—that is, which does not contribute to the mak- 

ing of a picture—might better never have been planted. For 
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myself, I had rather have a bare and open pasture than such @ 

yard as that shown in Fig. 150, even though it contained the 

choicest plants of every land. The pasture would at least be: 

plain and restful and unpretentious. It would be nature-like and 

sweet. But the yard would be full of effort and fidget. 

Reduced to a single expression, all this means that the greatest 

artistic value in shrubbery lies in the effect of the mass, and not 

in the individual shrub. A mass has the greater value because 

it presents a much greater range and variety of forms, colors, 

shades and textures, because it has sufficient extent or dimen- 

sions to add structural character to a place, and because its fea- 

tures are so continuous and so well blended that the mind is. 

not distracted by incidental and irrelevant ideas. A couple of 

pictures will admirably illustrate all this. Fig. 152 is a picture 

of a natural copse. It stretches across a vale, and makes a lawn 

of the bit of meadow which lies in front of it. The landscape 

has become so small and so well defined by this bank of verdure 

that it has a familiar and personal feeling. The great, bare, open 

meadows are too ill-defined and too extended to give any domestic 

air; but here is a portion of the meadow set off into an area which 

one can compass with his affections. 

This mass in Fig. 152 has its own intrinsic merits, as well as. 

its office in defining a bit of nature. One is attracted by the 

carelessness of its arrangement, the irregularity of its sky line, 

the bold bays and promontories, and the infinite play of light and 

shade. The observer is interested in it because it has character, 

or features which no other mass in all the world possesses. He 

knows that the birds build their nests in it, and the rabbits find 

it a happy covert. 

Now let the reader turn to Fig. 153, which is a picture of an 

“improved ” city yard. Here there is no structural strength to 

. the planting, no defining of the area, no continuous flow of the 

form and color. Every bush is what every other one is or may 

be, and there are hundreds like them in the same town. The 

birds shun them. Only the bugs find any happiness in them. 

The place has no fundamental design or SS the no lawn upon which 

a picture can be constructed. 
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This leads me to say that if a landscape is a picture, it must 

have a canvas. This canvas is the greensward. Upon this, the 

artist paints with tree and bush and flower the same as the 

painter does upon his canvas with brush and pigments. The 

opportunity for artistic composition and structure is nowhere so 

great as in the landscape garden, because no other art has such a 

limitless field for the expression of its emotions. It is not 

strange, if this be true, that there have been ‘few great landscape 

gardeners, and that, falling short of art, the landscape gardener 

too often works in the sphere of the artisan. There can be no 

155.—The three guardsmen. 

rules for landscape gardening, any more than there can be for 

painting or sculpture. The operator may be taught how to hold 

the brush or strike the chisel or plant the tree, but he remains. 

an operator; the art is intellectual and emotional and will not 

confine itself in precepts. 

The making of a good and spacious lawn, then, is the very first 

practical consideration in a landscape garden. This provided, 

the gardener conceives what is the dominant and central feature: 

in the place, and then throws the entire premises into subordi- 

nation with this feature. In home grounds this central feature 
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is the house. To scatter trees and bushes over the area defeats 

the fundamental purpose of the place,—the purpose to make 

every part of the grounds lead up to the home and to accentuate 

its homelikeness. Keep the center of the place open. Plant the 

borders. Avoid all disconnected, cheap, patchy, and curious 

effects. 

It is not enough that the bushes be planted in masses. They 

must be kept in masses by letting them grow freely in a natural 

manner. The pruning-knife is the most inveterate enemy of 

shrubbery. Pictures 154 and 155 illustrate what I mean. The 

158.—A front yard before planting. 

former represents a good group of bushes so far as arrangement 

is concerned, but it has been ruined by the shears. The atten- 

tion of the observer is instantly arrested by the individual bushes, 

Instead of one free and expressive object, there are several stiff 

and expressionless ones. If the observer stops to consider his own 

thoughts when he comes upon such a collection, he will likely 

find himself counting the bushes; or, at least, he will be making 

mental comparisons of the various bushes and wondering why 

they are not all sheared to be exactly alike. Fig. 155 shows 

how the same “artist ” has treated two deutzias and a juniper. 
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Much the same effects could have been secured, and with much 

less trouble, by laying two flour barrels end to end and standing 

a third one between them. 

I must hasten to say that I have not the slightest objection to 

the shearing of trees. The only trouble is in calling the practice 

art, and in putting the trees where people must see them. If the 

operator simply calls the business shearing, and puts the things 

where he and others who like them may see them, objection could 

not be raised. Some persons like painted stones, others like iron 

bulldogs in the front yard and the word “ welcome” worked into 

the door-mat, and others like barbered trees. So long as these 

likes are purely personal, it would seem to be better taste to put 

such curiosities in the back yard, where the owner may admire 

them without molestation. 

5 

BP i 

160.—A good combination. 

I do not mean to discourage the use of flowers and bright foli- 

age and striking forms of vegetation; but these things are never 

primary considerations in a good place. The structural elements 

of the place are designed first. The flanking and bordering 

masses are then planted. Finally, the flowers and accessories 

are put in, in just the same way that a house is painted after it is 

built. Flowers appear to best advantage when seen against a 

background of foliage, and they are then, also, an integral part 

of the picture. The flower garden, as such, should be at the rear 

or side of a place, the same as all other strictly personal appur- 

tenances are; but flowers and bright leaves may be freely scat- 

tered along the borders and near the foliage masses. Fig. 156 (at 

the beginning of the bulletin) is a model in this respect. 
33 
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What kinds of shrubs and flowers shall I plant? This is a 

wholly secondary and largely personal consideration. Be sure 

that the main plantings are made up of hardy and vigorous spe- 

cies, and have lots of them. Then get the things which you like. 

I like bull-thistles, lilacs, hollyhocks, burdocks, rhubarb, dog- 

woods, spireas, elders and such careless things. But others have 

161.—A “fill”? in a back yard. 

better tastes. There is endless merit in the choice of species, but 

the point I want to emphasize is that the arrangement or disposi- 

tion of the plants is far more important than the kinds. 

It should be said that the appreciation of foliage effects in the 

landscape is a higher type of feeling than the desire for mere 

color. Flowers are transitory, but foliage and plant forms are 

abiding. The common roses have very little value for landscape 

planting, because the foliage and habit of the rose bush are not 
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attractive, the leaves are inveterately attacked by bugs, and the 

blossoms are fleeting. Some of the wild roses and the Japanese 

Rosa rugosa, however, have distinct merit for mass effects. Wild 

bushes are nearly always attractive when planted in borders and 

groups. They improve the appearance under cultivation, because 

they are given a better chance to grow. In wild nature, there is 

such a fierce struggle for existence that plants usually grow to 

few or single stems and they are sparse and scraggly in form; 

but once given all the rcom they want and a good soil, and they 

162.—The same ‘' fill’? four years later. 
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become luxurious, full and comely. In most home grounds in 

this state, the body of the planting may be very effectively made 

by the use of bushes taken from adjacent woods and fields. The 

masses may then be enlivened by the addition here and there of 

cultivated bushes, and the planting of flowers and herbs about 

the borders. It is not essential that one know the names of these 

wild bushes, although a knowledge of their botanical features 

163.—The beginning of a back yard. 

will add greatly to the pleasure of growing them. Neither will 

they look common when transferred to the lawn. There are 

very few people who know even the commonest wild bushes 

intimately, and the bushes change so much in looks when re- 

moved to rich grounds that few people recognize them. I have 

a mass of shrubbery which is much admired, and visitors are 

always asking me what the bushes are; yet I dug the roots in 

the neighborhood. 
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Wholly aside from any artistic value, a simple collection of 

common wild plants is always full of interest and merit. Fig. 

157 shows a plantation which answers the double purpose of a 

wild garden and a border mass-planting. The area is about three 

feet wide and ninety feet long, and lies along one side of a small 

back yard (seen in Fig. 164). The soil was originally a most 

tough and obstinate clay, so hard that even yet annual plants 

can scarcely be made to grow in it. Plants have been brought 

from the wild at odd times and set promiscuously in the border, 

and it now contains over one hundred distinct species. Every 

day from April to October there are flowers in it, and every 

spring it renews itself with scarcely a care on the part of the 

owner. To be sure, there are some weeds in it, but then, the 

weeds are a part of the collection! A well grown bull-thistle in 

such a place is worth more than a bushel of potatoes. These 

plants have been lifted from the fields in the most careless fash- 

ion. A noble plant of the pink-hearted Spirza lobata was pulled 

from a swamp in July when it was in full bloom; the bluebells 

have been stolen from cliffs without regard to time or season; 

some of the roots were carried in the pocket for hours before the 

opportunity came for planting, and this, too, in the height of 

summer. Of course, some plants have resented this treatment, 

but the border is a happy family and it is all the better and more 

personal because it is the result of moments of relaxation. 

I have spoken of this choice little weedland to show how 

simple and easy a thing it is to make an attractive mass-planta- 

tion. Just set aside a bit of ground in the right place, spade it 

up and make it rich, and then set plants init. That is all there 

is of it. You will not get it to suit you the first year, and per- 

haps not the second one. You can always pull out plants and 

put more in. I should be sorry if it did perfectly suit you, for I 

‘should then feel that you had lost interest in it. I should never 

want a lawn-garden if I could not change it a little or plant 

somcthing new each year. 

A word should be said about just how to make a group. Dig 

up ike entire area. Never set the bushes in holes dug in the 

sod. Spade up the ground, set the bushes thick, hoe them, and 

then let them go. If you do not like the bare earth between 
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THE PLANTING OF SHRUBBERY. 519 

them, sow in the seeds of hardy annual flowers, like phlox, 

petuuia, alyssum and pinks. The person who plants his shrubs 

in holes in the sward does not seriously mean to make any foli- 

age mass, and it is likely that he does not know what relation the 

border-mass has to artistic planting. I have said to plant the 

bushes thick. This is for quick effect. It is an easy matter to 

thin the plantation if it becomes too thick. I should generally 

plant all common bushes as close as two feet apart each way, 

especially if I get most of them from the fields so that I do not 

have to buy them. 
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165.—Diagram of Fig. 164. 50x 90feet. 
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: 

All these remarks will mean more if the reader is shown some 

concrete examples. I have selected a few cases, not because 

they are the best or even because they are good enough for 

models, but because they lay in my way and illustrate what I 

desire to teach. We will first look at a very ordinary front yard. 

Fig. 158 shows the yard as it looked before the shrubbery was 

planted. The large tree seen in the foreground at the left, and 

the spruce, were removed. A little sprig of exochorda had been 

planted the year before and is now carefully guarded by stakes. 

Four years later sees the yard as shown in Fig. 159. The little 

| 

II. Some specific examples. 
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exochorda has now grown to be the large bush in the very fore- 

ground with the child’s tricycle behind it, and the porch founda- 

tion is screened and a border is thereby given to the lawn. The 

length of this planting from end to end is about fourteen feet, 

with a projection towards the front, on the left, of ten feet. In 

the bay at the base of this projection the planting is only two 

feet wide, and from here it gradually swings out to the steps, 
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167.—A rustic corner. 

eight feet wide. The prominent large-leafed plant near the steps 

is a bramble very common in the neighborhood, Rubus odoratus, 

and it is a choice plant for decorative planting. The plants in 

this tangle in front of the porch are all from the wild, and com- 

prise a prickly ash, several plants of two wild osiers or dogwoods, 

a spice bush, rose, wild sunflowers and asters and golden-rods. 

The promontory at the left is a more ambitious but less effective 

mass. It contains the exochorda, a reed, variegated elder, saca- 
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line, variegated dogwood, tansy, and a young tree of wild crab. 

At the rear of the plantation, next the house, one sees a tall pear 

aree: 

The best single part of the planting is the reed (Arundo Donax) 

overtopping the exochorda. The photograph (Fig. 159) was taken 

early in summer before the reed had become conspicuous, but 

Fig. 160 shows it as the artist saw it in September. 

It became necessary to fill a little “ run ” in a back yard. Fig. 

161 shows how it looked. The soil was the hardest clay. Rubus 

crategifolius was planted on the bank, which it soon covered 

with an impenetrable tangle. Wild osiers, some asparagus 

168.—The central open space and the mass-flanked sides. 

plants, sedges, a sumac bush, and other common things were 

put in, and the aspect changed to that of Fig. 162. 

A person had a back yard shown in Fig. 168. It was an un- 

promising subject. The clay was of the vilest kind. The owner 

wanted a tennis court, and the yard is so small as not to allow 

of wide planting at the borders. However, something could be 

done as shown in the sequel (Fig. 164). Upon the left is the weed- 

land border, shown from the other end in Fig. 157. A diagram 

(Fig. 165) will show what has happened. In the first place, a 

good lawn was made. In the second place, no walks or drives 

were laid in the area. The drive for grocer’s wagon and coal is 

seen in the rear, ninety feet from the house. From I to J is the 

weedland, separating the area from the neighbor’s premises. 

Near Lisa clump of roses. At K is a large bunch of golden-rods. 
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H marks a clump of yucca. G is a cabin, of which I will speak 

later. From G to F is an irregular border, about six feet wide, 

containing barberries, forsythias, wild elder, and other bushes. 

v EF isa screen of Russian mulberry, setting off the clothes yard 

from the front lawn. Near the back porch, at the end of the 

screen, is an arbor covered with wild grapes, making a playhouse 

for the children. A clump of lilacs stands at A. At Bis a vine- 

covered screen, serving as a hammock support. The lawn made 

and the planting done, it was next necessary to lay the walks. 

These are wholly informal affairs, made by sinking a plank ten 

169 —A newly made landscape garden, ready fur the border planting. 

inches wide into the ground to a level with the sod. The border 

plantings of this yard are too straight and regular for the most 

artistic results, but this was necessary in order not to encroach 

upon the central space. Yet the reader will no doubt agree that 

this yard is much better than it could be made by any system 

of scattered and spotted planting. Let him imagine how a glow- 

ing carpet-bed would look set down in the center of this lawn. 

The cabin which stands at G in Fig. 165 is shown in perspec- 

tive in Figs. 166 and 167. This is a rustic bark-covered structure 

which was built to add picturesqueness to the area. The front 

view, Fig. 166, shows the use of the two best arbor vines yet in- 
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troduced into this country,—the Japanese actinidia and akebia. 

These vines are most vigorous, perfectly hardy, free of insect 

and fungous injuries and of extraordinary attractiveness in foli- 

age and habit. The picture also shows the yucca group which 

is located at H in Fig. 165. The cabin is shown at rear view 

in Fig. 167; and the reader will be interested to know that the 

planting in the rear of this cabin is a part of the shrubbery shown 

in Fig. 162. 

These various pictures will fix in the reader’s mind the impor- 

tance of a simple structural design for the home grounds. The 

essential elements of this design are the open center and the well- 

planted sides. It is particularly important that the view to and 

from the front of the dwelling house be kept open, for otherwise 

there can be little conception of pictorial effect in the composi- 

tion. Itis a grave mistake to cover up or to obscure the one cen- 

tral and important feature of the place. This principle is well 

shown in Fig. 168. This architectural composition would have 

little place or merit in the landscape if the foreground were pro- 

miscuously planted. 

Let us now see how this principle may be applied to a very 

ordinary area. Fig. 169 shows a small clay field (75 ft. wide and 

300 ft. deep), with a barn at the rear. In front of the barn is a 

screen of willows. The observer is looking from the dwelling 

house. The area has been plowed and seeded for a lawn. The 

operator has then marked out a devious line upon either border 

with a hoe handle, and all the space between these borders has 

been gone over with a garden roller to mark the area of the de- 

sired greensward. The borders are now planted with a variety 

of small trees, bushes and herbs. Five years later the photo- 

graph shown in Fig. 170 was taken. 

The reader may now begin to appreciate the value of foliage 

masses in the landscape, and the comparatively trivial and weak 

effects of mere flower-beds in any rural picture. Let me illus- 

trate again the uses of mass-effects by photographs taken in one 

of our most famous metropolitan parks. Fig. 171 is one of that 

common type of water pieces in our city parks, in which the arti- 

- ficial and ugly borders are wholly bare. It is difficult to con- 



171.— A water piece devoid of effective planting. 

172.— \ water piece well planted. 
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ceive of any use or beauty which is served by the butter ladle 

promontory at the right. The other view, Fig. 172, shows a sim- 

ilar structural design with the borders planted with elders and 

dogwoods and other common things. The one picture is a harsh 

and ambitious attempt at design; the other is as sweet and rest- 

ful as a glimpse from paradise. 

173._Kerria, canna and wild sunflower, and the grass not too scrupulously sheared, in the 
corner by the steps. 

But if one has no area which he can make into a lawn and 

upon which he can plant such verdurous masses, what then may 

he do? Even then there may be opportunity for a little neat 

and artistic planting. Even if one lives in a rented house, he 

may bring in a bush or an herb from the woods and paint a pic- 

ture with it. Plant it in the corner by the steps, in front of the 
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porch, at the corner of the house, almost anywhere except in the 

center of the lawn. Make the ground rich, secure a strong root 

and plant it with care; then wait. The little clump will not only 

have a beauty and interest of its own, but it will add immensely 

to the furniture of the yard. About its base one may plant stray 

bulbs of glowing tulips or dainty snowdrops and _lilies-of-the- 

valley; and these may be followed with pansies and phlox and 

other simple folk. Very soon one finds himself deeply interested 

in these random and detached pictures, and almost before he is 

aware he finds that he has rounded off the corners of the house, 

174.—A’careless corner. The growth came from a sod dug in a swale in early spring. 
Clematis and purple cupatorium, and lesser weeds, comprise the colony. 

made snug little arbors of wild grapes and clematis, covered the 

rear fence and the outhouse with actinidia and bitter-sweet, and 

has thrown in dashes of color with hollyhocks, cannas and lilies, 

and has tied the foundations of the buildings to the greensward — 

by low strands of vines or deft bits of planting. He soon comes 

to feel that flowers are most expressive of the best emotions when 

they are daintily dropped in here and there against a background 

of foliage. Presently he rebels at the bold, harsh and impudent 

designs of some of the gardeners, and grows into a pure and sub. 

dued love of the plant forms and verdure. He may still like the 

weeping and cut-leaved and party-colored trees of the horticultur- 

ist, but he sees that their best effects are to be had when they 



THE PLANTING OF SHRUBBERY. 529 

are planted sparingly, as flowers are, as borders or promontories 

of the structural masses. 

It all amounts to this, that the best planting, like the best 

painting and the best music, is possible only with the best and 

175.—A corner and doorway draped with honeysuckle. 

tenderest feeling and the closest living with nature. One’s place 

grows to be a reflection of himself, changing as he changes, and 

expressing his life and sympathies to the last. 

Ly BATE Y: 
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Extension Work in Horticulture. 

The Honorable Commissioner of Agriculture, Albany: 

Sir.—About a year ago (in Bulletin 110), I made an official 

report of the progress of the work which had been undertaken 

by this institution in furtherance of the purpose of the Experi- 

ment Station Extension, or Nixon bill. That report was made 

at the expiration of the second year’s work under that law. A 

third year has now been added to our experience, and we have 

also made some departures in the character of the work; and 

since the undertaking has now grown to such proportions that it 

can no longer be handled by any of the regularly organized 

departments of the College of Agriculture of Cornell University, 

it has seemed to us to be worth the while to address you another 

report of progress. 

1. GENERAL SCOPE OF WORK. 

In the former report, it was explained that the work of extend- 

ing the influence and usefulness of the Experiment Station has 

been thrown into three more or less separate lines,—research or 

experiment, direct teachings, and the publication of the results 

of investigation. The animus of the entire enterprise has been 

an attempt to inquire into the agricultural status, to discover the 

causes of the rural depression, and to suggest means for improy- 

ing the farmer’s position. This attempt has been specifically 

directed to a single great branch of rural industry, horticulture, 

in pursuance of the provisions of the law; but what is true of 

the horticultural communities is essentially true of other agricul- 

tural regions, and, moreover, these two types of agricultural 

industry cannot be separated by any arbitrary lines. The work, 

therefore, has practically resulted in a broad study of rural 

economics. We conceive that it is impossible to really extend 
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the Experiment Station and University impulse to the people in 

such manner that it shall come to them as a living and quicken- 

ing force, without first studying the fundamental difficulties of 

the farmers’ social and political environment. 

It is not necessary to the present report that I make any 

discussion of the agricultural status. I may only say that, as 

the result of the most painstaking study which I have been able 

to make, I am convinced that there is no agricultural disease. 

That is, there is no political. condition which is peculiar to agri- 

culture and which can be remedied by legislation. By reason of 

their inherent conservatism, the agricultural people have not yet 

adjusted themselves to the recent social and economic move- 

ments, and they have not fully assimilated the knowledge and 

impulses of the time; and I am also convinced that grave errors 

have been committed in forcing the development of western 

lands. If these general conclusions are sound, then it follows. 

that the solution of our agrarian difficulties is to be sought in 

better education. By education, I mean literally what I say,— 

by means of a general waking up, a shaking out of all the old— 

habits of thought, an injection of new conceptions of life, an 

intellectual stirring up of every rural community. I do not 

mean the simple giving of information, the cramming in of care- 

fully assorted facts. We need to shake out the snarls and kinks 

of prejudice and indifference before giving great attention to 

the dissemination of more direct information. There is already 

enough popular knowledge of better agricultural methods to 

greatly improve our rural conditions, if only the farmers would 

assimilate it and apply it. This knowledge is of little account 

when it is a mere extraneous possession. It must be worked 

into the fibre of the man until he is not aware that he 

possesses it. 

In this extension work, therefore, we have sought not so 

much for new facts as for some way of driving home the old 

facts. We have tried to set forces at work which would silently 

extend themselves when we had left them. Fortunately, we 

have been greatly aided by the hard times and the multitudes of 

_ 
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bugs and special difficulties. These things have driven people to 

thinking and to asking for information. The agricultural com- 

munities are thoroughly aroused, and now is the time to teach. 

When one is thoroughly prosperous in his business, there is little 

chance—as, in fact, there is generally little need—of teaching 

dim other methods. 

I must hasten to say that the agricultural status in Western 

New York is not such a deplorable one as my reader may sup- 

pose, or as he may infer from my preceding remarks. Those 

farmers who grow various and difficult crops are wide awake, 

intelligent, aggressive and for the most part contented. The 

man who grows only a few and staple crops is very apt to fall into 

stereotyped ways of thinking, which may mean that he drops 

behind the times. Just as fast as more varied farming is forced 

upon the agricultural communities by the inexorable struggle for 

existence, will the farmer’s horizon and sympathies enlarge; and 

with the progress of this broadening and educative impulse— 

which now, fortunately, is rapidly rising—the farmers will find 

themselves in position to correct whatever minor faults of leg- 

islation that may have occurred, and to direct and control the 

social forces with which they are concerned. 

We might classify our efforts to reach the people, in the pro- 

gress of our work, under five general heads. These efforts have 

all been experiments in methods of extension teaching as applied 

to horticulture. We have tried to ascertain the value of: 

. The itinerant or local experiment as a means of teaching. 

. The readable expository bulletin. 

. The itinerant horticultural school. 

. Elementary instruction in the rural schools. 

(S) ar SC No . Instruction bymeans of correspondence andreading courses. 

Unless all signs are deceptive, the greatest good which has 

yet been accomplished has come through the bulletins. We have 

wished that we might be able to make bulletins which would 

interest the reader aside from the information which they con- 

tain. We should have liked to put juice into them, for pemmi- 

can, whilst exceedingly nutritious, is difficult of digestion. 
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Aside from the reporting of definite experiment work, these 

bulletins have taken the form of surveys of the status of certain 

industries; and an effort has also been made to give a new flavor 

to country life by writing upon subjects of floriculture and orna- 

mental gardening. Whilst it seems to us that the publications. 

have been useful in furthering the work which we have had im 

mind, we are nevertheless convinced that an unlimited issue or 

even a very large number of such expository bulletins would not 

be proportionately useful at the present time. There are still a 

number of horticultural subjects which we desire to treat in this- 

spirit; but it is evident that the real fundamental work of exten- 

sion teaching must be prosecuted along other lines in connection 

with publication of a distinctly didactic kind. It may be said, 

before leaving this subject, that the entire number of bulletins 

thus far published under the auspices of the Nixon bill, including 

the present report, is forty. The experimental and investiga- 

tional work which is still going forward—of which there is con- 

siderable—will be reported in forthcoming bulletins. For the 

present report, it is only necessary to explain the work of direct 

teaching which we have undertaken during the present year, 

and to draw certain conclusions from the general work of the 

Nixon bill. 

2. EXPERIMENTS IN EXTENSION TEACHING. 

During the past season, we have made an especial effort to 

determine the best methods of reaching the rural communities 

by means of personal teaching, and our work has fallen into 

three general lines. In the first place we have carried forward 

one month’s work of consecutive teaching by means of the 

horticultural schools which we have heretofore held and which 

are somewhat fully reported in Bulletin 110; we have made 

another experiment of a month’s duration in teaching nature- 

study and object lessons in the rural schools of the Fourth 

Judicial Department; and at the present time, we are endeavor- 

ing to carry forward the instruction which has been thus begun 

by means of correspondence and an attempt to establish reading 

courses in the various school districts and rural organizations. 
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The horticultural schools held during the month of September 

were as follows, the names of the teachers being in italic: 

i 

eo. 6 + bh & 

‘10. 

LL: 

12. 

13. 

14. 

15. 

16. 

We 

18. 

Aug. 28, 29, &, S. Jamestown, Chautauqua Co., Y. M. 
C. A. Hail, Batley, Slingerland & Lodeman, Roberts 
Powell & Cavanaugh, Clinton. 

Aug. 29, S. Ellington, Chautauqua Co. Case & Frisbee’s 
Hall. Lodeman, Slingerland, Powell. 

Aug. 31, Sept. 1, J, Z. East Randolph, Cattaraugus Co. 
Halls Opera House. Clinton, Cavanaugh, Powell. 
Lodeman & Sltingerland, Bailey. 

Sept. 2,3, W., Zh. Cuba, Allegany Co. Fireman’s Hall. 
Bailey, Cavanaugh, Powell. Stingerland, Powell and 
Clinton. 

Sept. 2, 3,4, W., Zh., # Brocton, Chautauqua Co. Even- 
ings only. Barley. Lodeman. Powell. 

Sept. 4, 5, #, S. Lyndonville, Orleans Co. Methodist 
Church. Lodeman, Cavanaugh, Bailey. Clinton, Powell. 

Sept. 7, 17. Romulus, Seneca Co. Romulus Hall. Lode- 
man, Clinton, Roberts. 

Sept. 7, 8, 17, 7. North Rose,Wayne Co. I. O. G. T. Hall. 
Powell, Duggar, Cavanaugh. Slingerland, Bailey. 

Sept. 8,9, 7., W. Williamson, Wayne Co. Grange Hall. 
Powel, Duggar. Bailey, Slingerland, Cavanaugh, 
Clinton. 

Sept. 10, ZA. Webster, Monroe Co. Lodeman, Cavanaugh, 
Clinton. 

Sept. 9, 10, W., Zh. Hilton (N. Parma), Monroe Co. F. 
‘ W. Baptist Church. Lodeman, Cavanaugh, Powell. 

Slingerland & Duggar, Bailey. 
Sept. 11, 12, /, S. Dansville, Livingston Co. Grange Hall, 

near Stone’s Falls, Friday; farm of H. R. McNair, below 
Woodsville, Saturday. Basket picnics. Bailey, Lodeman, 
Roberts. Cavanaugh & Duggar, Clinton. 

Sept. 12, S. Wyoming, Wyoming Co. Powell & Slinger- 
land, Roberts, Powell. 

pept: 14,15, .,.7. Le Roy, Genesee Co. G. A. R. Hall 
Powell & Duggar, Clinton, Bailey. Cavanaugh, Mrs. 
Comstock. 

Sept. 15, Z. Dundee, Yates Co. G. A. R. Hall. Lodeman, 
Clinton, Slingerland. 

Sept. 16, W.  Hall’s Corners, Ontario Co. Lodeman & 
Slingerland, Clinton, Lodeman. 

Sept. 16,17, W., Zr. Skaneateles, Onondaga Co. Library 
Hall. Powell, Cavanaugh, Mrs. Comstock, Clinton, 
Leoberts. 

Sept. 17, Zh. Fayetteville, Onondaga Co. Powell & Dug- 
gar, Cavanaugh, Bailey. 
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19. Sept. 17,18, 7A., # Oswego, Oswego Co. Court House. 
Lodeman, Slingerland, Powell. Loberts, Cavanaugh. 

90. Sept. 18, 19, #, S. Mexico, Oswego Co. Town Hall: 
Lodeman, Slingerland, Clinton, Cavanaugh, Powell. 

21. Sept. 21, 22, W, ZT. Lowville, Lewis Co. Court House. 
Powell, Duggar & Slingerland, Bailey. Clinton, 
Cavanaugh. 

22. Sept. 22, 23, Z7., W. Poland, Herkimer Co. F. B. Church. 
Bailey, Duggar & Slingerland, Powell. Clinton, 
Cavanaugh. 

23. Sept. 23, 24, W., Zh. Trenton, Oneida Co. Grange Hall. 
Bailey, Slingerland & Duggar, Powell. Cavanaugh, 
Clinton. 

24. Sept. 24, 25, Zh., # Clinton, Oneida Co. Scollard Opera 
House. Bailey & Slingerland, Mrs. Comstock & Morrill, 
Bailey. Cavanaugh & Duggar, Powell. 

These schools were designed to impart specific horticultural. 

instruction, and, more particularly, to awaken closeness of ob- 

servation, and careful reasoning therefrom, upon the part of the 

attendants. These schools were arranged for in the various 

places through a local committee which was appointed by the 

person who applied for the school in that community. Posters 

were distributed some time in advance of the meetings, the 

subject matter of one of which is presented herewith: 

A SCHOOL OF HORTICULTURE 

VILL BE HELD IN THE 

Y. M. C. A. HALL, JAMESTOWN, CHAUTAUQUA 

BOUNTY: N.. .¥., 

Friday and Saturday, August 28 and 29, 1896, beginning 

at 10 o’clock, sharp. 

This school is held under the auspices of the Experiment 
Station Extension, or Nixon Law, which, for three years, has. 
given funds for the promulgation of horticultural knowledge in 

Western New York. Its territory is the Fourth Judicial Depart- 
ment, comprising twenty-two counties, of which the eastern- 

most are Jefferson, Lewis, Herkimer, Oneida, Onondaga, Cayuga, 

Seneca, Yates and Steuben. The demands of this law are met 
by conducting experiments, by publishing the results of these 
researches in bulletin form, in sending agents or experts to ex- 
amine orchards and plantations when advice is needed, and in 
the holding of schools in which the various matters of science 
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and practice pertaining to fruit-growing, gardens and green- 
houses are discussed. The force of instructors who take part 
in these schools are Mr. George T. Powell and teachers in Cornell 
University: 

Teachers upon General Subjects: Professor I. P. Roberts, 
George T. Powell, Professor L. H. Bailey. 

Representing Spraying, Vineyards and Small Fruits: E. G. 
Lodeman, Instructor in Horticulture. 

Representing Entomology: M. V. Slingerland, Assistant En- 

tomologist in the Experiment Station. 
Representing Tillage, Conservation of Moisture, Farm Tools, 

and the like: L. A. Clinton, Assistant Agriculturist in the Ex- 

periment Station. 
Representing Chemistry, Plant Foods, Fertilizers: G. W. Cav- 

anaugh, Assistant Chemist in the Experiment Station. 
Representing Plant Diseases and Botanical Matters: B. M. 

Duggar, Assistant Botanist in the Experiment Station. 
Instruction for Children: Mrs. J. H. Comstock. 

Some or all of these persons will be present at every school. 
These schools are free to everyone. It is especially desired 

that the women and young men should attend them. Each ses- 
sion will be devoted to one general subject, and all questions 

upen that subject should be reserved for that occasion. It is 

the purpose of these schools to awaken an interest in rural affairs 
and to inspire correct methods of observation and thinking, 

quite as much as to give explicit direction for horticultural work. 
It will conduce to the interest of the occasion if the citizens 

make displays of flowers, fruits and vegetables. Participants 
are requested to bring in all specimens of insects, diseased plants, 
and the like, concerning which they desire information. 
Come prepared to learn, not to criticize. Bring note-book and 

pencil. If forty or fifty earnest persons are in attendance at all 
the sessions, the school will be a success; but it is desired to 

reach as many people as possible. 
A course of reading will be laid out, at the school, for all 

who desire to take it up. The local rural societies should further 
this work. The value of the school will depend greatly upon the 
extent to which it stimulates further reading and study. 

Whenever practicable, it is desired that one session, or a part 

of a session, be given to the children of the public schools. 

Please circulate this information widely. 
For further information consult the local committee: Newell 

Cheney, Poland Center; A. A. Van Vleck, Jamestown; W. C. 
Gifford, Jamestown; M. Wample, Jamestown; 

Or address L. H. Bailey, Cornell University, Ithaca, N. Y. 

Programs will be ready before the school opens. 
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One of the most useful exercises in connection with these 

schools, and which we have uniformly employed from the begin- 

ning of our work, consists in observation lessons. Some small 

object, like leaves or roots, flowers or seeds, is put in the hands 

of all the attendants, and, after they have examined it for a few 

minutes, the instructor begins to ask questions concerning it. 

This exercise drills every participant in observation, in the draw- 

ing of proper inferences from what he sees, and the exercise has 

always been productive of the greatest interest and good. A 

sample program of one of these horticultural schools is herewith 

submitted: 

Everyone interested in Rural Affairs is invited to attend a 

SCHOOL OF HORTICULTURE 

TO BE HELD IN 

SCOLLARD OPERA HOUSE, CLINTON, ONEIDA CO., 

Thursday and Friday, September 24 and 25, 1896. 

The school is held under the auspices of the Nixon, or Experi- 
ment Station Extension Bill, which appropriates funds for the 
dissemination of horticultural knowledge in the Fourth Judicial 
Department of the State. The work is in charge of Cornell Uni- 
versity (Ithaca), and the instruction is given chiefly by teachers 
iu that institution, under the immediate supervision of L. H. 
Bailey. 

Local Committee: FE. P. Powell, Clinton; T. T. Thompson, 
Clinton; H. B. Sykes, Clinton; Ira F. Ellenwood, Clinton; J. H. 
Marvin, New Hartford. 

THURSDAY, 10 a. M. (SEPT. 24). 

Lesson upon Flowers — (Conducted by L. H. Bailey). 
M. V. Slingerland — Insects: What they are and How they 

Live. Illustrated by specimens and models. 
After this exercise questions may be asked about spraying. 

THURSDAY, 2 P. M. 

Lesson upon Leaves — (Conducted by L. H. Bailey). 
E. P. Powell — Orchard Culture: How to secure healthy 

trees and healthy crops. 
Mrs. J. H. Comstock — What bright-eyed children may see in 

their walks. Illustrated by original colored drawings. 
It is hoped that the school children may be present at this 

latter exercise. 
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THURSDAY, 7:30 P.M. 

Lesson upon Branches — (Conducted by L. H. Bailey). 
L. H. Bailey — The Philosophy and Practice of Pruning. I[I- 

lustrated by specimens. 
This exercise will consider certain phases of evolution, 

as well as of the pruning of trees. 

Fripay, 10 a. mM. (SEPT. 25). 

Lesson upon Buds — (Conducted by Professor Morrill). 
A. D. Morrill — The Leaf-bud and Budding and Grafting. 
B. M. Duggar — Fungi: What they are and How they Live. 

At this point persons may ask questions about diseases 

of plants. 
FRIDAY, 2 P. M. 

Lesson upon Matches — (Conducted by George W. Cavanaugh). 
George W. Cavanaugh— The Chemistry of Some Plant 

Foods. Illustrated by chemical tests. 
George T. Powell — How to Pick, Pack and Export Apples. 

Will some one bring in a barrel of apples properly packed? 
Be on hand promptly at the opening hour. ‘Time is precious. 

Bring note-book and pencil. 
Bring all the family. The introductory lessons will be espe- 

cially interesting to children, and there should be a good turnout. 
Come prepared to ask and to learn, but do not come to criticize. 

The school is intended for those of an inquiring mind, not for 

those who wish simply to be entertained. 
Each regular attendant will be enrolled as a scholar. 
Printed synopses of each regular talk or lecture will be dis- 

tributed. 
Bring in specimens of fruits, insects, plants, and whatever else 

interests you. 

It 7s more needful to learn first to think correctly than to perform 
correctly ; for all accurate labor is the child of accurate thought. 

i= Bring this program with you. 

We have taken up this experiment in teaching with the same 

spirit in which we would take up an investigation in natural 

science; that is, we have not attempted to prove any preconceived 

notions but have wished to seek for the truth. We have desired 

chiefly to know what is the best means of reaching the farming 

communities with the new educational impulses. In respect to 

these September schools, I may say that they were uniformly 

well received by the communities in which they were held. As 



542 AGRICULTURAL EXPERIMENT STATION, IvHAcaA, N. Y. 

an experiment, all of them are considered to have been success- 

ful, although it should be said that one of them was not held 

because of a conflict with a county fair. These schools have 

drawn a limited number of participants, ranging all the way from 

twenty to two hundred. I presume that an average attendance 

would run from forty to sixty. The participants have almost 

uniformly been the most influential horticulturists and farmers 

of the neighborhood — persons who extend a wide influence and 

who will give great popularity to any work in which they are 

interested. In distinctively fruit-growing regions, and especially 

in those localities where farmers’ institutes, grange meetings and 

other like assemblages have been held, these schools have been 

immediately worth many times more than they have cost. In 

certain other communities, however, especially those in which 

farmers’ meetings have not been held energetically, and in graz- 

ing regions, these schools have, in my opinion, been of too tech- 

nical or special character to produce the greatest amount of good. 

As a result of the holding of many of these schools, I am now of 

the opinion that they cannot be used as primary factors in uni- 

versity extension; they are capable of accomplishing a great 

amount of good when the community has been awakened by 

simpler and more elementary means. I should therefore con- 

sider that they could serve their best uses when they are given 

as a reward to those communities in which the greatest amount 

of interest in reading courses, in horticultural clubs, institutes 

and such other public factors has been developed. There are 

centers enough in New York State where such schools can be 

held with distinct advantage at the present moment; but they 

Should be rather the culmination of a series of extension teach- 

ing efforts rather than a primary or preliminary means of 

awakening the rural communities. 

During October a series of meetings was held in the school- 
houses of various parts of the Fourth Judicial Department. 
These were under the immediate Supervision of Mr. George T. 
Powell, who was assisted throughout the month by Mr. John W. 
Spencer, of Westfield. These meetings were of the type which 
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‘had been so successfully inaugurated in Westchester county a 

year ago under the auspices of the Committee for the Promotion 

of Agriculture, a work which had been carried to its practical 

demonstration by Mr. Powell. The itinerary of the October 

meetings, together with some statistics thereof, are herewith 

submitted: 
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Charlotte Centre, Chautauqua Co., Geo. R. 
Mathewson, teacher; 36 pupils. 

Sinclairville High School, Chautauqua Co., Pro- 
fessor F. L. Hannum, principal; 165 pupils. 

Thornton, Chautauqua Co., Bates District, 
Blanche Stone, teacher; 37 pupils. 

Ellington, Chautauqua Co., High School, Pro- 
fessor E. W. Storms, principal; 130 pupils. 

Kennedy, Chautauqua Co., Mrs. Millie Lathrop 
Williams, teacher. 

Ashville, Chautauqua Co., D. H. Findley, prin- 
cipal; three departments; 60 pupils. 

Blockville, Chautauqua Co., J. C. Smith, 
teacher; 34 pupils. 

North Collins, Erie Co., High School, L. L. 
Shore, principal; 180 pupils. 

North Collins, Eugene Willitt’s District, Eliza- 
beth E. Kingsland, teacher; 23 pupils. 

East Aurora, Erie Co., Jewett District, Miss 
Luella Malon, teacher; 18. pupils. 

Youngstown, Niagara Co., Henry Lutts’ Dis- 
trict, Cora A. Bradley, teacher; 27 pupils. 

Youngstown, district near Model City, Eliza- 
beth M. Berkley, teacher; 29 pupils. 

Knowlesville, Orleans Co., Graded School, J. 
F. McNall, principal; 85 pupils. 

Millville District, Orleans Co., Ernest A. Roll, 

teacher; 34 pupils 
Spencerport, Monroe Co., Graded School, F. 

W. Hill, principal; 170 pupils. 

Medina, Orleans Co., High School (Evening), 
Adams Basin, Monroe Co., W. H. Clark, 

principal; 50 pupils. 
South Livonia District, Livingston Co., W. 

Arthur Turner, teacher; 47 pupils. 
Livonia, Livingston Co., High School, W. H. 

Cone, principal; 200 pupils. 
East Palmyra School, Wayne Co.; 14 pupils. 
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Palmyra, Wayne Co., High School, Professor 
S. D. Arms, principal; 600 pupils. 

Evening lecture. 

Conesus District, Livingston Co., S. L. Me- 
Ninch, principal; 90 pupils. 

Foot’s Corners School, Livingston Co., Jose- 
phine Stalee, teacher; 21 pupils. 

Boughton Hill District, Ontario Co., Miss Mary 
T. O'Neil, teacher; 30 pupils. 

East Victor School, O. Smith, teacher; 23 
pupils. 

Victor, Ontario Co., High School; 300 pupils. 
(Evening.) 

Naples, Ontario Co., Naples High School, Pro- 
fessor W. C. Noll, principal; 225 pupils. 

Phelps District No. 2, Ontario Co., Miss Emma. 
Saulsbury, teacher; 27 pupils. 

Phelps Union School, Ontario Co., Professor D- 
D. Edgerton, principal; 330 pupils. 

Canandaigua, Ontario Co., District No. 17, Lu- 
cretia Adams, teacher; 22 pupils. 

Canandaigua, District No. 15, Mabel Merse- 
reau, teacher; 11 pupils. 

Canandaigua, District No. 14, Cora Parker, 

teacher; 20 pupils. 
Reed’s Corners School, Ontario Co., Julia C. 

Caplise, teacher; 31 pupils. 
Geneva School, Ontario Co., Miss Ellen Beach 

in charge; 40 to 50 in room. 
Fayetteville, Onondaga Co., Union School, 

Professor T. J. House, principal; 338 pupils. 
Manlius Union School came to Fayetteville, 

Professor E. Neeley, Manlius, principal. 
Dwight Stone’s District, Oswego Co., Mrs. 

Francis Gilbert, teacher; 25 pupils. 
Lansing, Oswego Co., F. D. Bradley, teacher; 

60 pupils. 
Oswego Falls, Oswego Co., Maud Marden, 

teacher; 87 pupils. 
Fulton, Oswego Co., High School, Professor P-. 

G. Clapp, principal; 1,000 to 1,100 pupils. 
Volney District No. 7, Oswego Co., Mrs. Flora 

S. Davis, teacher; 27 pupils. 
Volney District No. 4, Lilian Hollunbeck, 

teacher; 19 pupils. 
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Oct. 21. a.m. Volney District No. 8, Mrs. Anna Fraden- 
burg, teacher; 30 pupils. 

22. Mexico, Oswego Co., High School, Professor 
A. W. Skinner, principal; 300 pupils. 

_ 23. A.M. Allendale District, Adams P. O., Jefferson Co., 
Clarence Pitts, teacher; 35 pupils. 

p.M. Adams, Jefferson Co., Miss M. J. Salisbury, 
principal; 250 pupils. 

24. Watertown, Jefferson Co., Horticultural school. 
26. a.M. New Hartford, Oneida Co., District No. 10, 

Leon E. Jinks, teacher; 33 pupils. 
P.M. New Hartford, District No. 7, Miss Augusta 

Light, teacher; 14 pupils. 

27. A.M. New Hartford Union School, Professor G. 
Spaulding, principal; 300 pupils. 

p.M. New Hartford Union School. 

Hornellsville, Steuben Co., District No 12, Miss 
Cassie Cunningham, teacher; 20 pupils. 

28. a.M. Arkport, Steuben Co., High School, H. W. Har- 
ris, principal; 150 pupils. 

P.M. Canisteo, Steuben Co., High School, Professor 
W. D. Hood, principal; 500 pupils. 

Evening. Hornellsville High School, Professor W. R. 

Prentice, superintendent. 

29. A.M. Rheims, Steuben Co., Pleasant Valley District, 
.Miss Minnie E. Pierce, principal; 60 pupils. 

p.M. Hammondsport, Steuben Co., High School, Pro- 
fessor E. L. Monroe, principal; 300 pupils. 

The plan of effort in this teaching was to visit two schools 

during the day, one in the forenoon and one in the afternoon. 

The arrangements were made in advance with the school commis- 

sioner or the trustees, and the fact that the speakers were to be 

at the school-house was ordinarily announced some days in 

advance so that parents and friends could visit the school at 

that time if they chose. The teacher was in every case willing 

to omit the regular exercises for an hour or two in order that 

our instructors might take up the work of object teaching with 

the children. The motive in this work was to find out just how 

the pupils could be reached by means of object lesson teaching, 

and just how much interest they would be likely to manifest in 

agricultural matters in case it were ever found to be desirable 

35 
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to introduce such teaching as a part of the district school work. 

The instructor would first explain the reason for his coming 

and give the school to understand that no new text-books were 

for sale and that no new classes were to be required at the hands 

of the teacher. He then ordinarily took up some simple object 

lesson. It might be in one place a stalk of corn which he had 

in his hand and the process of growth of which he would explain 

from seed to harvest; it might be in another case the germination 

of a bean or a pumpkin seed; it might be in another case the 

habits or structure of a potato bug or some other insect; it 

might be, again, the reasons why there were knots and knot 

holes in the woodwork in the school-house; it might be a very 

elementary talk upon the different plant foods which are in the 

soil; it might be in other cases a very brief sketch, with charts, 

of some fungus; and so on. These exercises were uniformly well 

received by both the pupils and the teachers and this work has, 

I think, awakened more inspiration in the minds of our instruc- 

tors than any other attempt which we have yet made to reach 

the people. The teachers in the schools have without exception 

expressed themselves as willing and desirous of taking up some 

Such simple exercises as a rest for the pupils two or three times 

a week, if only they themselves could be instructed in the proper 

methods of carryiug on the work. In order to afford this instruc- 

tion to the teachers, we are now proposing to issue a series of 

experimental leaflets on object lessons and place these in the 

hands of the teachers. 

There is no doubt of the necessity for work of this kind with 

the children. The love or antipathy of the farm is engendered 

at a very early age in the minds of the young. This has been 

demonstrated in these October meetings when we have asked 

those children who live on farms and who still desire to do so 

to raise their hands, and we almost uniformly find that the num- 

ber who desire to live on farms is far less than those who actu- 

ally do live on them. With these children, ranging from six to 

fifteen years of age, the question of pecuniary profits upon the 

farm has appealed very little, but they are influenced directly 
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by the environments under which they are living. These en- 

vironments must be improved; and if they are, there is every 

reason to expect that children will love the country better than 

the city. We have thought, therefore, that it is eminently worth 

the while to instill the love of nature and the knowledge of a 

multitude of living things in the minds of the children; and by 

so doing we are fully convinced that we shall also be spreading 

the very same knowledge and impulse to the parents of these 

children. In fact, all the instructors whom we have had in the 

field during the present year are fully convinced, I think, that 

the fundamental method in improving the agricultural status is 

to begin with genuine and attractive nature-education in rural 

schools. As soon as a genuine interest in these matters is awak- 

ened in the children and teachers, school gardens, cabinets of 

plants, insects and minerals, and other enterprises will cluster 

about the school-center, and the influence thereof will spread 

throughout the country side. 

A report of this October work by Mr. Powell is herewith sub. 

mitted: 

“That the agriculture of New York state has been seriously 
depressed for several years, there is no question; that this has 
affected the condition of the rural population unfavorably is also 
recognized. It is, however, difficult to see wherein legislation 
can be obtained that will materially change the present condi- 
tions, except upon some educational lines that would enable 

those engaged in agriculture, through greater knowledge, to 
more successfully meet some of the difficulties attending produc- 
tion, the interests of consumers being here closely connected with 
that of producers of food supplies. 

“There has been a belief that our educational system, excel- 
lent as it is, could be made of greater value to the individual by 
helping him to obtain a closer knowledge of some of the forces of 
nature which contribute so largely to the necessities and com- 
forts of life. While our country schools have instructed children 
in the common and higher English branches, and, in in- 
stances, have taught some of the principles of natural science, 
but little attempt has been made to give science instruction with 
its application made to living things or to those pertaining to the 

active affairs of life. 
“Under the auspices of the committee, known as the Com- 
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mittee for the Promotion of Agriculture, organized in New York 

in 1895, for the promotion of agriculture and of agricultural edu- 
cation, the experiment was tried of giving a course of lectures on 
natural sciences applied to agriculture in the district and high 

schools of Westchester county. The work proved of practical 
value, and a demand came upon this committee to extend it to 

many other sections in the state. It was thought by the New 
York committee that Cornell University, having such a complete 
equipment for scientific instruction and able teachers in agri- 

culture, could render valuable service to the entire state by ex- 
tending this line of instruction, and combining with its experi- 
ment and investigation work that of instruction in some of the 
principles of agriculture on the University Extension plan. 

“ During the month of October, 1896, this work was given to a 
aumber of schools in the different counties comprising the 

Fourth Judicial Department, under the provisions of the Nixon 
bill, for the extension of horticultural knowledge and instruction. 

Two classes of schools were reached: those in the rural districts 
and the union free schools. A district school would be visited 
in the morning, and in the afternoon a union or high school. 

Two lectures were given in each, namely, on plant and insect life. 
Observation lessons were given pupils, while methods of teach- 
ing these subjects were given the teachers. The most familiar 

objects were chosen from the plant life of the school district. 

Seeds representing familiar plants were germinated and placed 
in the hands of pupils for observation and study. The full corn 
in the ear was shown to illustrate what had taken place since the 

germination of the seed. Lectures on insects were given, choos- 
ing the familiar and injurious kinds of the district (those that do 
direct and serious damage to crops and to vegetation), giving 

their history, the different transformations through which they 
pass, and instruction on how to save the losses they cause. To 
the higher pupils, lectures were given on the beneficial insects, 
their relation to the flowers, and how they are an important 

factor in the fruitfulness of orchards and vineyards, in the distri- 
bution of pollen of different flowers, in cross-fertilization and 
formation of the seeds of plants; also on the relation of the soil 
to all forms of life, vegetable and animal, its important elements 
in plant food and how it can be studied in an elementary manner. 

Teachers were given instruction by objects and illustrations on 
how these subjects could be taught, without multiplying studies 
or exercises or without text-books, by dropping some regular 

exercise once or twice a week and putting in a twenty-minute 

natural science period as incidental work. Thus, during a term, 
much valuable instruction can be given on important topics with- 
out adding to the crowded demands upon teachers and pupils, 
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and in so doing the entire work of the school will be advanced in 
interest and in efficiency. 

“This work has been, without exception, received favorably 
and with interest by teachers, pupils, officers and patrons of the 

schools who have come to listen to this course of lectures. In 
some instances, in the rural districts, farmers have been present 

who were school trustees, and at the close of the exercises one 

said publicly in speaking of the work done that ‘if he and his 
neighbors could have had that kind of instruction when they 
were boys, they would have been in a far more prosperous condi- 
tion as farmers to-day.’ In some places, notably in districts near 
where a horticultural school had been held the previous month, 
the school-house was beautifully decorated with autumn leaves, 

with boughs of apples hanging on the walls of the schoolroom, 
flowers and plants brought in for the occasion, while the fruits of 

the orchard and of the garden were piled upon the teacher’s desk 
and on the floor to be correctly named and to ascertain the causes 
of some diseases and blights that were afflicting them; and in 
such cases there was a marked attendance of the patrons of the 
school. In several schools a vote was taken to ascertain the 
number of pupils who lived upon farms, both in district and high 
‘schools, and a further test vote taken to ascertain how many 
were satisfied to live on the farm and desired to do so when they 
had finished their school work. In some places the astonishing 
fact was met that not one hand went up or one vote was given in 
favor of living on the farm. This is a significant and vitally im- 
portant fact brought out in this experimental educacional work. 
These school children from the farm expressed the siniple, honest 
convictions of their hearts that they were not satisfied with farm 
living and intended to get away from it in the future when oppor- 

tunity might offer. Yet these children from the farms showed 
no lack of interest in the subjects as they were presented to them 
and showed an active interest in answering questions that per- 

tain to some of the interesting things about the farm. 
“This is but a corroboration of the facts obtained in the recent 

investigation touching the condition of the rural population 
made by the New York Committee for the Promotion of Agri- 
culture—that seventy per cent. of the replies received in this 

inquiry indicated a tendency on the part of the rural population 

to go to the city. An important question here arises. What is 
to be the future of our rural schools and of the agriculture of 

the state if the present generation, as seems so clearly indicated, 
is not satisfied with rural life and feels no interest in maintaining 

or contributing to the agricultural and educational interests of 

the state? While many more rural school-houses must become 
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deserted, there are thousands of children already in our cities 
who are deprived of school advantages because adequate room 
does not exist for them to get into the schools of the city. The 
further problem also arises of the difficult economic questions to 
be met in our cities as the result of congestion of population. 
The standard of teaching has been much improved in New York 
state. It has been gratifying to meet so universally teachers 
who are not only well qualified, but who are doing excellent work 
in their schools and who have the true teaching spirit. Our edu- 
cational forces are thoroughly efficient and well equipped, but 
there is a need of different application of our school work in 
rural districts. The life of the district needs to be changed and 
it can in no way be so effectively done as through our schools. 

The best work cannot be done in schools with an attendance of 
only half a dozen children. School districts will be forced to 
even greater consolidation in the future, and it would be desir- 
able if families could also be consolidated, for it is the lack of 
social opportunity that is felt. It is the isolation of the farm 
home that the boy and girl dislikes in these days of close com- 
munication and contact with the world which is brought about 
by steam and electricity. School grounds could be enlarged. 
They should furnish the opportunity for planting trees and 
shrubs; for the planting of seeds and growing of flowers; for 
having a nicely-kept lawn, and in time, these things, with their 
influences would extend to the homes of children who do not 
have them and bring with them those attractions and interest 
that make a home what it ought to be—pleasant and inviting in 
its surroundings. With some principles taught that apply to the 
life of the farm in its various forms, much that is to-day dis- 
couraging, unprosperous and almost hopeless will be gradually 
changed to better conditions, and general and permanent pros- 

perity will follow. 
“The great need in this work is teachers fitted for it. Many 

excellent teachers have felt their want of: preparation for this 
kind of teaching, but our normal schools are already giving some 
instruction in nature-teaching, and by carrying the system some- 
what further can render the state an invaluable aid in this direc- 
tion. . 

“The instructors furnished by Cornell University in this work 
have shown excellent adaptability in it, and while scientific in- 

struction has been given, it has been made to meet the under- 
standing and interest of all, even the youngest in the primary 

grades. This work in the schools in the counties lying within 

the Fourth Judicial District has met with even a larger measure 
of interest than in Westchester county. In that county most 
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farmers look upon their farms as holding a special value outside 
of farming purposes, hence most farms are for sale at any time; 
while out in the state the interest in land is more permanent and 
this has awakened a general and active interest in this line of in- 

struction in every school and school district where it has been 
given. The plan has been accepted, not only as practical by 
those ,.who have witnessed its workings, but as helpful to all 
whate* er may be the work they will take up in life. As a sys- 
tem éftnstr ‘uction, it will bring experiences of delight to children 

in their school days, such as they have not before known, in the 
many interesting subjects in nature that will be brought out to 
them to know and to study about. 

“The future value to the state of this kind of instruction can 
hardly be measured. With some exceptions, the farms of New 
York are in a condition of sadly depleted fertility of the soil. 

Nearly everywhere is to be observed the absence of that most 
valuable renovator of the soil—the clover plant—and in its place 
a low type of herbage of little value. The cost of production is 
thereby much increased and the profits in farming conseyuently 
largely reduced. Many of the children living on the farms of 
New York are practically disinherited from the soil upon which 
they have been born because of the mistakes of their fathers. 
But while the soil is depleted, it is by no means exhausted of fer- 
tility; and by the study of its necessities, and by the employment 
of skill and intelligence in the art of agriculture, it is capable of 
vast improvement, of maintaining a great population and adding 
to the greater prosperity of those who shall cultivate it while 
contributing to the general prosperity and wealth of the state. 
The future of the agriculture of the Empire State can be deter- 
mined through educational forces, and our public schools can be 
made a most certain and powerful factor in its elevation to a 
much higher position of prosperity.” 

The following are samples of many unsolicited letters showing 

how this type of efforts appeals to teachers: 

“Your visit to our school has been very pleasantly discussed 
by many of our students and teachers. I think that I may say 
by the more intelligent ones. I believe it sowed seed for thought 
and in good ground. 

“We have perhaps seventy-five students from farms and pre- 
sumably among the best of them, and I am of the opinion that a 
day or a half day spent by them under the instruction of your 
department, by coming to us, will be sowing seeds that will yield 
some sixty and some a hundred fold. 
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“T want to express myself in favor of such work pee done in 

schools like ours in the state. 
Most respectfully yours, 

BG: CLAPP: 
Principal Fulton High School.” 

Fulton, Oct. 28, 1896. 

I send you under separate cover a number of letters written 
5a some of the children whom you addressed. They are sept you 

just as written by the pupils without assistance and are self- 
explanatory. 
“We will be pleased to use whatever help you can give us for 

our general work which comes about once in two weeks. 

“The impression you made upon the boys and girls here was 
excellent. 

Yours with respect, 
WM. C. NOLL, 

Principal Naples Union School.” 
Naples, November 16, 1896. 

“Our children and teachers were so interested in the work 
presented by Mr. Powell and his assistants, that we write to 

thank the Horticultural Department, through you, for the incen- 
tive to work along the lines they so ably indicated, and the many 
hints as to ways and means. We wish we might have still fur- 
ther instruction. 

“Thanking the Department again, for the added interest we 
shall take in the teaching of noxious insects, the necessity for 
fresh air, and plant life of the region, 

I am, sincerely, 

MARY J. SALISBURY, 
Principal.” 

Adams, November 8, 1896. 

“Tt is with pleasure that I express to you my hearty approval 
of the work presented to our school by your instructors. 

“The pupils were much interested and I believe that the intro- 

duction of the study into our schools must certainly meet with 
very practical results. 

Very truly yours, 
H. W. HARRIS, 

Principal Union School.” 
Arkport, November 2, 1896. 

Intimately associated with these two attempts to teach the 

rural communities by personal means, has run the effort to 

awaken a living interest in the reading of bulletins and books. 
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We have therefore recommended, in every one of our schools 

and meetings, that the farmers procure certain reading matter 

for study and reflection during the winter time. We have printed 

circulars of suggestions for these courses of reading, a copy of 

which is here reprinted: 

SUGGESTIONS FOR 

A COURSE OF READING 

UPON SUBJECTS RELATING TO HORTICULTURE (MORE ESPECIALLY TO 

FRUIT GROWING). 

(SECOND EDITION.) 

Most of the reading of farmers is of such a scattered and hap- 
hazard character, that the reader is unable to obtain any con- 
secutive or fundamental ideas upon the various subjects. It is 

suggested that each local farmers’ club, grange or horticultural 
society—or a neighborhood gathering, when other organizations 
do not exist—take up a prescribed line of reading and thinking 
for the coming winter. 

The company which desires to take up such a course should 

be thoroughly organized, and each reader should secure and own 
the various bulletins and books which are to be read. At each 

meeting a prescribed number of pages is laid out to be read 
before the next gathering. Upon coming together, the leader 
asks a member to read the first paragraph of the exercise or 
lesson, and to give his opinion of the same. Discussion is then 

called for. Each paragraph is treated in similar manner. 
It is obvious that one of the best subjects to select for the first 

readings is the soil and its management. Three or four meetings 
could be very profitably spent upon this general topic. From 
this, it would be well to pass to the fertilizing of the land. 
After this, various special topics could be taken up, depending 

upon the interests in the locality. 

The course of reading suggested in this circular is designed for 
introduction following the Schools of Horticulture which are 

held in western New York (the Fourth Judicial Department), 
under the auspices of the Nixon or Experiment Station Exten- 
sion Bill, which provides funds for disseminating horticultural 
knowledge in this territory. The circular, therefore, has no sug- 
gestions for reading in subjects pertaining to general farming 
and stock farming, although the silo has been mentioned because 
it may become such a valuable adjunct to the maintaining of 
the fertility of many horticultural farms. The readings are de- 
signed to be merely elementary and introductory. The time can- 
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not be far distant when a well-organized series of agricultural 
reading circles,and correspondence instruction, will be demanded. 
The present suggestions cannot be more than temporary expedi- 
ents; and as soon as any company or club desires more extended 
study, other bulletins and books will be recommended. 

Only such bulletins have been recommended in this list as are 

published in this state (by the State Experimental Station at 
Geneva, and the Cornell Experiment Station at Ithaca), and only 
those, too, which are of a general nature, or those which can be 

called reading bulletins rather than reference or technical bulle- 
tins. There are other reading bulletins published by these sta- 
tions which have not been recommended because they are out of 
print. It is hoped that the reading of these bulletins may lead 

to the reading of books, where the subjects are set forth in more 
fullness. 

GE BATES, 
Ithaca, N. Y. 

SoILts AND TILLAGE: 

Bulletin 119, Cornell. The Texture of the Soil (L. E. 
Bailey). 

Bulletin 120, Cornell. The Moisture of the Soil and its 
Conservation (lL. A. Clinton). 

Bulletin 72, Cornell. The Cultivation of Orchards (L. H. 
Bailey). 

“The Soil,’ by F. H. King. The Macmillan Co., New 
York. _ 75e. 

MANURES AND FERTILIZERS: 

Bulletin 94, State Station. The Composition and Use of 
Fertilizers (L. L. Van Slyke). 

Lulletin 103, Cornell. Soil Depletion in Respect to the Care 
of Fruit Trees (I. P. Roberts). 

Bulletin 102, State Station. Silage and Silos (W. P. 
Wheeler). . 

“The Fertility of the Land,” by I. P. Roberts. (In press). 

FRUITS AND THEIR CULTIVATION: 

Bulletin 69, Cornell. Hints on the Planting of Orchards 
(L. H. Bailey). 

Bulletin 102, Cornell. General Observations Respecting the 
Care of Fruit Trees (L. H. Bailey). 

“Fruit Culture,” by W. C. Strong, Rural New Yorker, 
Daas. 21. \ 

Bulletin 84, Cornell. The Recent Apple Failures of Western 
New York (L. H. Bailey). 
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Bulletin 74, Cornell. Impressions of the Peach Industry in 
Western New York (lL. H. Bailey). 

Bulletin 100, Cornell. Evaporated Raspberries in Western 
New York (L. H. Bailey). Gives a general account of 
evaporators, and of raspberry growing. 

Other writings wpon special fruits will be recommended if 
desired. 

SPRAYING, INSECTS, DISEASES: 

Bulletin 86, Cornell. The Spraying of Orchards (E. G. Lode- 
man). 

Bulletin 101, Cornell. Notions about the Spraying of Trees; 
with Remarks on the Canker-worm. (L. H. Bailey). 

“The Spraying of Plants,” by E. G. Lodeman. The Mac- 
millan Co., New York. $1. 

THE MAKING oF HoME GROUNDS: 

Bulletin 121, Cornell. Suggestions for the Planting of 
Shrubbery (lL. H. Bailey). 

Bulletin 90, Cornell. China Asters; with Remarks upon 
Flower-Beds (lL. H. Bailey). 

HELPS FoR TEACHERS: 

“Elements of Botany,” by J. Y. Bergen. Ginn & Co., Bos- 
ton. “Familiar Trees and Their Leaves,” by Schuyler 
Mathews. D. Appleton & Co., N. Y. “ Plant Life on the 
Farm,” by Maxwell T. Masters. Orange Judd Co., New 
York. “Chemistry of the Farm,” by R. Warrington. 
Orange Judd Co., New York. 

Every grange or farmer's club should be slowly accumulating a 
library of good rural books for purposes of reference. Advice 
will be given when desired. 

This circular is simply an advisory one, although we are con- 
vinced that it has already awakened a genuine interest in many 
quarters in its subject. We find that there are very few rural 
books which are adapted to the needs of children or which can 

be put in the hands of teachers in the country schools. We have 
therefore conceived of a series of leaflets upon object lessons, 
dealing with common things, which may be put in the hands of 
teachers, and, when desired, of pupils as well. We have pre- 
ferred that these little texts be not read to the pupils as stories, 
but that they shall answer as suggestions to the teachers who 
shall have the children perform the simple experiments and to 
make the direct observations which are there indicated. One of 
these leaflets is herewith reprinted: 
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TEACHER’S LEAFLETS ee 
FOR U8E IN THE RURAL SCHOOLS DEC. 1, 1896. 

PREPARED BY ———————— 

THE AGRICULTURAL EXPERIMENT STATION 

OF CORNELL UNIVERSITY, 

TTRACA,. Ni) X. 

Issued under the auspices 
of the Experiment Station 
Extension, or \ixon Law. 

By L. HH. BAmEy. 

HOW A. SQUASH PLANT ‘GETS’ OUT: OF, THE SEED: 

BY “L.. “H.. BATLEY- 

ere If one were to plant seeds of a Hubbard or Boston 
 {\ Marrow Squash in loose warm earth in a pan or box, 
“and _ were then to leave the parcel for a week or ten 

days, he would find, upon his return, a colony of. plants 
like that shown in Fig. 1. If he had not planted the 
seeds himself or had not seen such plants before, he 
would not believe that these curious plants would ever 
grow into squash vines, so different are they from the 
vines which we know in the garden. This, itself, is a 
most curious fact — this wonderful difference between 
the first and the later stages of all plants, and it is only 

; because we know it so well that we do not wonder 
1. Squash plant gt it. 

a week old. 

It may happen, however,—as it did in a pan of seeds which I 
sowed a few days ago—that one or two of the plants may look 

like that shown in Fig. 2. Here the seed seems to have come 

up on top of the plant, and one is reminded of the curious way 

in which beans come up on the stalk of the young plant. If we 
were to study the matter, however,—as we may do at a future 

time,—we should find a great difference in the ways in which the 
squashes and the beans raise their seeds out of the ground. It 

is not our purpose to compare the squash and the bean at this 

time, but we are curious to know why one of these squash plants 

brings its seed up out of the ground whilst all the others do not. 

Note.—These leaflets are intended for the teacher, not for the scholars. 
It is their purpose to suggest the method which a teacher may pursue in 
instructing children at odd times in nature-study. The teacher should 
show the children the objects themselves—should plant the seeds, raise 
the plants, collect the insects, etc.; or, better, he should interest the chil- 
dren to collect the objects. Advanced pupils, however, may be given 
the leaflets and asked to perform the experiments or make the observa- 
tions which are suggested. The scholars themselves should be taught 

to do the work and to arrive at independent conclusions. Teachers who 
desire to inform themselves more fully upon the motives of this nature- 
study teaching. should write for a copy of Bulletin 122, of the Cornel} 
Experiment Station, Ithaca, N. Y. 
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In order to find out why it is, we must ask the plant, and this 
asking is what we call an experiment. 

= 
. Germination just (= 

beginning. } 

| 
5. Third day of root 

2. Squash plant growth. 
which has : ; 
brought the 4. ae and 6. The plant breaking 

seed-coats out out of the seed. 

of the ground. 

We may first pull up the two plants. The first one (Fig. 1) 

will be seen to have the seed still attached to the very lowest 

part of the stalk below the soil, but the other plant has no seed 
at that point. We will now plant more seeds, a dozen or more 
of them, so that we shall have enough to examine two or three 
times a day for several days. A day or two after the seeds are 
planted, we shall find a little point or root-like portion breaking 

out of the sharp end of the seed, as shown in Fig. 3. A day 
later this root portion has grown to be as long as the seed itself 
(Fig. 4), and it has turned directly downwards into the soil. But 

there is another most curious thing about this germinating seed. 

Just where the root is breaking out of the seed (shown at @ in 

Fig. 4), there is a little peg or projection. In Fig. 5, about a day 
later, the root has grown still longer, and this peg seems to be 

forcing the seed apart. In Fig. 6, however, it will be seen that 

the seed is really being forced apart by the stem or stalk above 
the peg for this stem is now growing longer. The lower lobe 
of the seed has caught upon the peg (seen at a, Fig. 6), and the 
seed-leaves are trying to back out of the seed. Fig. 7, shows 

the seed still a day later. The root has now produced many 
branches and has thoroughly established itself in the soil. The 
top is also growing rapidly and is still backing out of the seed, 
and the seed coats are still firmly held by the obstinate peg. 

Whilst we have been seeing all these curious things in the 

seeds which we have dug up, the plantlets which we have not 
disturbed have been coming through the soil. If we were to 
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8. The plant just \ % 
{ } L \ 

\ , ig up. p | { x coming uf \ f 

j \ 

10. The plant 
\ straighten- 
\ ine up. \ g up 

7. The operation further ated from the 
progressed. seed-coats. 

see the plant in Fig. 7, as it was “coming up,” it would look 
like Fig. 8. It is tugging away trying to get its head out of 

the bonnet which is pegged down underneath the soil, and it 
has “ got its back up” in the operation. In Fig. 9, it has escaped 
from its trap and it is laughing and growing in delight. It must 
now straighten itself up, as it is doing in Fig. 10, and it is 
soon standing proud and straight, asin Fig.1. We now see that 

the reason why the seed came up on the plant in Fig. 2, is be- 
cause in some way the peg did not hold the seed-coats down 
(see Fig. 18), and the expanding leaves are pinched together, 

and they must get themselves loose as best they can. 

11. The true leaves developing. 12. Marking the root. 

There is another thing about this curious squash plant which 
we must not fail to notice, and this is the fact that these first two 
leaves of the plantlet came out of the seed and did not grow out 
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of the plant itself. We must notice, too, that these leaves are 

much smaller when they are first drawn out of the seed than 
they are when the plantlet has straightened itself up. That is, 
these leaves increase very much in size after they reach: the 
light and air. The roots of the plantlet are now established 
in the soil and are taking in food which enables the plant to 
grow. The next leaves which appear will be very different from 
these first or seed leaves. 

These later ones are called the true leaves. They grow right 
out of the little plant itself. Fig. 11 shows these true leaves 
as they appear on a young Crookneck squash plant, and the 
plant now begins to look much like a squash vine. 

13. The root grown in the end 14. The marking of the stem, and the spreading 
portions. apart of the marks. 

We are now curious to know how the stem grows when it 
backs out of the seeds and pulls the little seed-leaves with it, 
and how the root grows downwards into the soil. Now let us 
pull up another seed when it has sent a single root about two 

inches deep into the earth. We will wash it very carefully and 
lay it upon a piece of paper. Then we will lay a ruler along- 
side of it, and make an ink mark one-quarter of an inch from the. 
tip, and two or three other marks at equal distances above 
(Fig. 12).* We will now carefully replant the seed. Two days 

*Note.—Common ink will not answer for this purpose because it “ runs” 
when the root is wet, but indelible ink, used for marking linen or for 
drawing, should be used. It should also be said that the root of the 
common pumpkin, and of the summer bush squashes, is too fibrous and 
branchy for this test. It should be stated, also, that the root does not 
grow at its very tip, but chiefly in a narrow zone just back of the tip; 
but the determination of this point is rather too difficult for the be- 
ginner. : heed . 
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later we will dig it up, when we shall most likely find a condi- 

tion something like that in Fig. 18. It will be seen that the 
marks E, C, B, are practically the same distance apart as before 

and they are also the same distance from the peg, AA. The 
point of the root is no Jonger at DD, however, but has grown on 
to F. The root, therefore, has grown almost wholly in the end 
portion. 

Now let us make a similar experiment with the stem or stalk. 
We will mark a young stem, as at A in Fig. 14; but the next 

day we shall find that these marks are farther apart than when 
we made them (B, Fig. 14). The marks have all raised them- 
selves above the ground as the plant has grown. The stem, 

therefore, has grown between the joints rather than from the 
tip. The stem usually grows most rapidly, at any given time, 
at the upper or younger portion of the joint (or internode); and 
the joint soon reaches the limit of its growth and becomes sta- 
tionary, and a new one grows out above it. 

Natural science consists in two things—seeing what you look at, 

and drawing proper conclusions from what you see. 

Respecting the general necessity and requirements for such 

reading course, I submit the following report from Mr. John W. 

Spencer, who has been intimately associated with this district 

school work and who is at the present time aiding us in conduct- 

ing a correspondence instruction: 

“As you well know, a reading course for farmers on agricul- 

tural topics, after the plan of the Chautauqua course, has long 
been a cherished plan of mine, and when you asked me to go 
with Mr. Geo. T. Powell during the month of October, I gladly 

accepted, for it seemed to be a good opportunity to test the 
practicability of the idea. I still think it a good one, but the 
month’s experience has shown me another plan more expedient 
for the time and giving more lasting and practical results. I 
do not suggest the abandonment of the plan for a reading course, 

but that it be held in abeyance as a sequel to a second plan, 
which is this: That the College of Agriculture of Cornell Univer- 
sity prepare papers for teachers in our common schools qualify- 

ing them to develop the powers of observation of pupils on sub- 
jects pertaining to the field, forest and household. For instance, 
give each child a piece of bread and the teacher draw out every- 
thing appealing to the child’s eye. The teacher could supple- 
ment many points the child failed to observe. Then begin an 
inquiry as to why such and such points come to be so,—begin 
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a study of the cause. The study into the cause of the porosity 
of the bread could be made to lead, step by step, to the whole 
chemistry of baking, and from that to starch and its frequency 
and great importance. 

“TI do not suggest that these exercises be made an added reci- 
tation, but a rest exercise of twenty minutes for once or twice 
each week. A clever teacher can give such subjects a wide range 

of adaptability from primary to nearly the highest grade. Themes 
can be made of some of the most familiar subjects involving 
chemistry, insect, plant life, and geology, arousing observation 

and a spirit of inquiry as to cause. It is not the superstructure 
that I think this plan would build, but the foundations for the 

superstructure, which is most important. Introduced into the 
schools, there would be a double benefit,—first upon the child, 
and then when he went home and talked about it with his parents 
they too would unconsciously become pupils. This last may 
seem merely incidental but I am sure that the aggregate results 
will be immense. It takes only five to eight years to raise a 

crop of boys and girls to the point where the majority of them 
are thinking of their qualification of getting their own living, 
and their preparation will be vastly enhanced, particularly for 
farm life, if they have developed an inquiring spirit to know the 
why of things. 

“During the month of October I visited, either alone or with 
Mr. Powell, forty-two schools, representing an attendance of 
4,687 pupils, located in the counties of Chautauqua, Erie, Niag- 
ara, Monroe, Livingston, Ontario, Steuben, Oswego, Jefferson 

and Oneida, and the schools have ranged from the brick temple 
of one thousand pupils to the little school-house of eleven. The 
children everywhere are alike,—all eager for instruction, and so 
are the teachers, except some with only one or two years’ experi- 

ence, who feel a lack of preparation and fear that they might not 
do the proper thing, but when assured that the plan of observa- 
tion exercises was to reach the children only by fully equipping 

the teacher, all hesitation was banished. Not a single teacher 

has made an objection to the plan. 
“In conclusion, I would suggest that your department prepare 

observation exercises in the spirit of the foregoing remarks. 
To schools employing the highest grade teachers, no solicitation 
will be necessary more than te present the literature. To the 
hamlet and district schools an exemplification of the work to the 

pupils will promote its adoption. I would advise pushing this 
last industriously during the present winter, depending for its 
future spread upon the popularity given by those schools visited 
this winter and by working through such centers as teachers’ 
institutes in the next school year.” 

36 
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This correspondence-instruction is likewise experimental; that 

is, we are endeavoring at the present time to determine just how 

it can be carried on under our limitations and for New York 

state. We have no authority by law to establish a permanent 

or organic system of reading courses throughout our territory. 

We have kept the names of the participants in all of our Sep- 

tember schools, and we have the names of the teachers and offi- 

cers in the various rural and village schools which we have 

visited. In each of these public schools we have requested the 

teacher to have the pupils write their next compositions upon the 

subjects which were presented by our instructors, and to forward 

these compositions to us as samples of the kind and extent of 

interest which the children may be expected to take in this work. 

Both teachers and children have responded with surprising read- 

iness, and the correspondence from this source which has already 

accumulated is large and is an indication that the work can be 

greatly extended with the most marked benefits. We have also 

taken the opportunity to write to the various correspondents 

who have been interested in our work, asking them certain spe- 

cific questions upon certain bulletins which we have sent them 

and which have been used as texts in the schools, particularly 

upon Bulletins 119 and 120 (The Texture of the Soil, and The 

Moisture of the Soil). This correspondence has been the means 

of tying together the various agricultural interests of the Fourth 

Judicial Department and the College of Agriculture of Cornell 

University, and has resulted in a natural and organic union 

which, it seems to me, it would be violence to break. 

All this work, as I have said, has been experimental,— an 

attempt to discover the best method of teaching the people in 

agriculture. We believe that the most efficient means of elevat- 

ing the ideals and practice of the rural communities are as fol- 

lows, in approximately the order of fundamental importance: (1) 

The establishment of nature-study or object-lesson study, com- 

bined with field-walks and incidental instruction in the principles 

of farm-practice in the rural schools; (2) the establishment of 
correspondence-instruction in connection with reading-courses, 
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binding together the University, the rural schools, and all rural 

literary or social societies; (5) itinerant or local experiment and 

investigation, made chiefly as object-lessons to farmers and not 

for the purpose, primarily, of discovering scientific facts; (4) the 

publication of reading bulletins which shall inspire a quickened 

appreciation of rural life, and which may be used as texis in 

rural societies and in the reading courses, and which shall pre- 

pare the way for the reading of the more extended literature in 

books; (5) the sending out of special agents as lecturers or teach: 

ers, or as investigators of special local difficulties, or as itineranv 

instructors in the normal schools and before the training classes 

of the teachers’ institutes; (6) the itinerant agricultural school, 

somewhat after the plan of our horticultural schools, which shall 

be equipped with the very best teachers and which shall be given 

as rewards to the most intelligent and energetic communities. 

All these agencies, to be most efficient, should be under the 

direction of a single bureau wholly removed from partisan politi- 

cal influence and intimately associated with investigational work 

in agriculture. Such a bureau should also have most intimate 

relations with the Department of Public Instruction, for not only 

must the public schools be reached, but teachers must be trained. 7 

The teachers in our public schools are now of a high grade, and 

they will quickly seize opportunities to prepare themselves to 

teach the elements of rural science.. There should be facilities 

placed at the disposal of every normal school in the state, where- 

by it may receive courses of lectures upon rural subjects from 

teachers of recognized ability, and teaching-helps, in the way of 

expository leaflets, should be placed in the hands of every teacher 

who desires them. All this work of carrying the modern uni- 

versity extension impulse to the country, is too important and 

too fundamental to be confined to any one particular agricultural 

interest or to any one district of the state; and it is a work, too, 

which should be treated as a teaching extension and not as an 

experiment station extension. 

In conclusion, I must say that the farmers, as a whole, are 

willing and anxious for education. They are difficult to reach 
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because they have not been well taught, not because they are 

unwilling to learn. It is astonishing, as one thinks of it, how 

scant and poor has been the teaching which has even a remote 

relation to the tilling of the soil; and many of our rural books 

seem not to have been born of any real sympathy with the farmer 

or any just appreciation of his environments. Just as soon as 

our educational methods are adapted to the farmer’s needs, and 

are born of a love of farm life and are inspired with patriotism, 

will the rural districts begin to rise in irresistible power. 

Respectfully submitted, 

L. H. BAILEY, 

In charge of the scientific and teaching work of the Nixon bill, 

Cornell University, December 1, 1896. 
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Cornet University, Irnaca, N. Y., December 23, 1896. 

Honorable Commissioner of Agriculture, Albany : 

Sir.—This bulletin contains a history of some insects which 

have recently caused considerable damage in our state. It is 

hoped that the description of the insects, with the methods of 

combating the same, will prove of value to our fruit growers. 

This paper is therefore submitted for publication under Chapter 

437 of the Laws of 1896. 

Le He BATE Ye: 
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Green Fruit Worms. 

AXylina antennata Walk. 

Aylina laticinerea Grt. 

Aylina grote Riley. 

Order Leripoprera; family Nocrcetpar. 

In New York state, the year 1896 has been marked by the 

appearance in destructive numbers of several insects which have 

not been noticeably injurious here during the past decade or 

more. The army worm, which in July ravaged field crops in 

nearly every county in the state, is a familiar example; and the 

insects discussed in this bulletin also afford another illustration 

of this fact. 

Most of our correspondence during May and June related to 

the cause of the large holes being eaten into the sides of young 

fruits, especially apples. The depredators proved to be large, 

light green caterpillars that have been popularly known as 

‘green fruit worms.” As these caterpillars had not seriously 

troubled New York fruit growers since 1877, they were a new 

insect pest to many. This year specimens were sent to the insec- 

tary from the following twelve counties: Niagara, Genesee, 

Orleans, Wayne, Oswego, Chautauqua, Ontario, Columbia, Clin- 

ton, Tompkins, Seneca and Saratoga. Judging from the reports 

accompanying the specimens, the caterpillars evidently did the 

most damage in the first five counties named. It was estimated 

that at least 25 per cent. of the apple crop was injured in many 

localities. Had there not been an unusually heavy crop of apples 

all over the state this year, the destruction of so large a percent- 

age of the young fruit by these caterpillars would have been a 

much more serious matter. Fruit growers should acquaint them- 

selves with these fruit-eating caterpillars so as to guard against 

their ravages in the future, when there may not be so many young 

fruits to spare as there were this year. 
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WauHat THery ARE. 

These green fruit worms are large, light yellowish or apple- 

green caterpillars, with a narrow cream-colored stripe down the 

middle of the back, a wide cream-colored stripe along each side, 

and many similarly colored mottlings or spots which sometimes 

form quite distinct stripes along the body above the broad lat- 

eral stripes. When fully grown they range from an inch to an 

inch and a half in length. Some of them are shown at work in 

the illustration on the title page, and at a, plate 2; figures f and g, 

plate 1, ¢ and d, plate 3, and b, plate 2 are from photographs of 

the worms taken twice natural size. Like many other caterpil- 

lars, these green fruit worms are the offspring or younger stage 

of insects known as moths or millers. These adult forms are 

represented natural size at b, plate 1, at a, plate 3 and at f, plate 

2; and also twice natural size in the same plates. i 

HABITS AND Foop oF THE CATERPILLARS AND MOTHS. 

For several years before the fruit-eating habit of these green 

fruit worms was discovered, they were known to feed upon the 

leaves of the apple and several forest trees; the leaves of poplar, 

hickory, wild cherry, box-elder, and the buds of roses are recorded 

among their food-plants. During the summer of 1870, however, 

the insects attracted unusual attention in Missouri and Illinois by 

being frequently found eating or boring into apples, peaches and 

the spongy oak-apple (a large apple-like swelling or gall often 

produced on oak-leaves by a minute gall-fly). This year, pears, 

peaches, plums, currants, and quinces were eaten in New York 

state, but the caterpillars confined themselves mostly to an apple 

diet. We have not observed the worms boring into the fruit. 

They simply begin eating on one side and often continue feeding 

until nearly half of the fruit is eaten, leaving a large cavity on 

that side (see illustration on title page, and figure a, plate 2). 

They work during May and the first half of June, and are not to 
be found on the trees again during the year. The insects go from 

fruit to fruit, one caterpillar thus ruining several fruits; an 

instance is recorded of one worm destroying six of the eight 

quinces on a tree. The caterpillars feed during the day, and 
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probably also at night. When young, they doubtless feed upon 

the foliage or buds, for, when the fruit is large enough for them 

to eat, the worms are found to be half grown or more. One of 

our correspondents writes: “ We grafted some young Dutchess 

pear trees this spring, and have had to watch them continually to 

keep these worms from destroying the buds.” 

We have found some of the caterpillars apparently resting dur- 

ing the day on a silken web spun on one side of a partly rolled 

leaf; some of our correspondents have also observed this. We 

suspect that this is not a normal habit of the insects, for the only 

occasion we saw it resorted to in our cages was in the case of the 

caterpillar shown in figure d, plate 4; it was suffering from a 

serious internal trouble in the form of a parasitic grub which 

finally came out and fastened the worm to the leaf with its silken 

cocoon (see the figure). 

Dr. Riley has recorded that the caterpillars can pinch with 

their little jaws quite sharply, so as to draw a little blood from 

a tender part. The worms are easily disturbed at their work of 

feeding on the fruits, for if the tree or limb be suddenly jarred, 

they at once drop to the ground, not spinning down by a silken 

thread as do the canker worms. 

The parents of these green fruit worms—the moths—are night- 

flyers, remaining concealed on the bark of the trees or in other 

secluded places during the day. Most of them appear during 

September and October, and, hibernating in sheltered places, 

appear again in March, April and May; some evidently remain 

in the ground as pupe over winter, the moths not appearing 

until spring. They are readily attracted to lights or sweetened 

baits at night, and are “ often found in maple groves while sugar- 

ing is going on. Sometimes sap-pails are found in the morning 

with the surface of the liquid completely covered with the 

moths.” 

THEIR Hisrory AND DISTRIBUTION. 

These green fruit worms first attracted serious attention by 

boring into apples and pears in 1870, in Missouri and Illinois; 

Dr. Riley also states that he had seen them for several years pre- 

viously on the foliage of different trees. A newspaper slip, writ- 
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ten in 1872, states that the insects were very common and de- 

structive in the South, where the worms made their appearance 

during April and May, in the latitude of Mobile and New Or- 

leans. In 1877, the caterpillars appeared in large numbers in the 

orchards in the vicinity of Lockport, N. Y. Professor Comstock 

investigated this outbreak and found that much damage had 

been done in many apple and pear orchards. In the case of 

one young pear orchard, he counted the whole number of pears 

on several trees and found that 45 per cent. of them had been 

injured by the caterpillars. It was noted that this orchard was 

adjoining a forest from which the insects may have spread. It is 

a curious fact that although these green fruit worms were so 

numerous in 1877, they seem not to have attracted attention 

again anywhere in New York state until 1896, nineteen years 

later. In 1888, quite a number of apples were found apparently 

injured by these caterpillars in Maine. 

The adult insects—the moths—are not uncommon in Canada 

and the northern and eastern portions of the United States; and 

the insects have been recorded as injurious in the South and as 

far west as Neyada. Collectors-report the moths as common in, 

and we have this year received the caterpillars from, several 
widely separated localities in New York state. Thus, these fruit- 
eating caterpillars are very generally distributed throughout 

Canada and the United States. 

THEIR Lire History. 

The green fruit worms do most of their damage to the young 
fruits in May, but some of them continue working until nearly 
the middle of June. During the first week in June most of the 
caterpillars get their full growth and then burrow into the soil 

beneath the trees to a depth of from an inch to three inches. 
Here they roll and twist their bodies about until a smooth earthen 
cell is formed. Most of them then spin about themselves a very 
thin silken cocoon; some spin no cocoon. Within the cocoon or 
the earthen cell, the caterpillar soon undergoes a wonderful 
transformation which results in what is known as the pupa of the 
insect. One of these dark brown. lifeless-looking pup is 
shown, natural size, at c, plate 2, and enlarged on the same 



PLATE I.—Xylina antennata Walker. a, the moth at rest, natural size; b, the moth, nat- 
ural size; c, the pupa, enlarged; d, caudal segment of the pupa, much enlarged; e, the 
caterpillar at work, natural size; f and g, the caterpillar, dorsal and lateral views, twice 
natural size; h, the moth, twice natural size. 
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PLATE I1.—Xylina lacticinerea Grote. a, the caterpillar at work, natural size; b, the 
caterpillar, twice natural size ; c, the pupa, natural size; d, the pupa, enlarged; e, caudal 
segment of pupa, much enlarged ; f, the moth, natural size; g, the moth, twice natural size. 
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plate. Most of these insects spend about three months of their 

life in the ground during the summer in this pupal stage. Some 

evidently hibernate as pups, and thus pass nine months or more 

of their life in this stage. Usually about September 15th, the 

moths break their pupal shrouds and work their way to the sur- 

face of the soil. Most of them emerge in the fall before Octeber 

15th, and pass the winter as moths in sheltered nooks; some evi- 

dently do not emerge until spring. Warm spells in winter some- 

times arouse a few of them from their hibernation. 

During the first warm days of early spring, all the moths 

appear, and doubtless the mothers soon begin laying eggs. No 

observations have been made on the eggs or young caterpillars in 

the North, but in a newspaper article published in the South in 

1872, it is stated that the eggs are deposited in the spring on the 

undersides of the leaves. They hatch in a few days, and the 

young worms begin at once to eat the foliage, or the fruit, or 

both. 

There is thus but one brood of these green fruit worms in a 

year. They work mostly in May, pupate in the soil in June, live 

as pupee during the summer and sometimes all winter, and most 

of the moths emerge in the fall and hibernate, laying their eggs 

in the spring. 

THE DIFFERENT SPECIES DISCUSSED. 

In all previous discussions of an economic nature regarding 

these green fruit worms, they have been considered as comprising 

but a single species of insect, namely, the ash-gray pinion (Yylina 

antennata). However, when the specimens of the caterpillars 

began to arrive at the insectary last spring, it was soon evident 

that there were at least two quite different kinds. We grew 

the supposed two species separately in our cages. When the 

moths appeared in September, they were sent to an expert, Pro- 

fessor J. B. Smith, for determination. He returned them labelled 

as three distinct species! We had thus bred two species of 

moths in the cage where we thought we had only one kind of 

green fruit worm. As the moths of all three species showed 
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remarkable resemblances to each other* (compare figures b and h, 

plate 1, figures a and 6, plate 3, and figures f and g, plate 2), we 

at once began a search for characters which might separate the 

insects in their caterpillar or pupal stages. It had been an easy 

matter from the first to separate the caterpillars into two distinct 

kinds, as represented in figures e, plate 1 and a, plate 2, or g, 

plate 1 and b, plate 2. It was also found that the pupz developed 

from these two kinds of caterpillars were quite different; this 

difference is well shown in figures d, plate 1, and e, plate 2. Very 

fortunately, through the kindness of Mr. L. O. Howard, U. 8. 

Entomologist, we were able to examine the single specimen pre- 

served of the caterpillars which Dr. Riley had under observation 

when he wrote of the insect in 1870. This specimen (figured at 

ce and d, plate 3, twice natural size) revealed some characters 

which we had overlooked, and enabled us to separate the cater- 

pillars we had had in one cage into two species. We were also 

able to connect each species of caterpillar with the moth of the 

same species. In the discussion of the three species whch fol- 

lows, the differences mentioned above, and several others, are 

more fully brought out. 

1. Xylina antennata Walk. 

About three-fourths of all the green fruit worms sent to the 

insectary were of this species; from some localities, however, 

nearly as many of the next species discussed were received. 

As early as 1858, a moth of this species (habitat unknown) 

found its way into the British Museum, and was there first de- 
scribed and named. When Dr. Riley discussed these green fruit 
worms in 1871, he also described the moths and named them 
Xylina cinerea. In 1879, specimens of XY. cinerea were taken to 
England by Dr. Fernald and there compared with Walkers’ 
AX. antennata, and the identity of the insects thus established. In 
1882, Dr. Riley stated (Papilio, II, 101), that his description of 
the moths of these insects included all three of the species to be 
discussed here; but he considered two of the forms as only varie- 

: $$$ ee 
* Professor Smith writes: ‘As I have them divided in my collection you can 

tell the difference between them; but if you undertake to locate it you will 
become lost in a short time.” 
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ties, and not distinct species. Mr. A. G. Butler, of the British 

Museum, has recently also expressed his opinion (The Entomolo- 

gist for 1891, p. 242), that all three forms were only variations 

of a single species, X. antennata. Our authorities on this group 

of moth, Professors Smith and Mr. Grote, however, have consid- 

ered them as three distinct species; and our study of the earlier 

stages of the insects confirms this conclusion. 

As all three species apparently occur in the same localities, 

and as the moths are so remarkably similar in size, color, and 

markings, it is not surprising that they should be classed as va- 

rieties of one species. We have never before seen three species of 

moths which showed such remarkable resemblance to each other, 

and yet were quite different in their caterpillar and pupal stages. 

At a on plate 1 is shown a moth of X. antennata, natural size; 

the figure is reproduced from a photograph taken from life while 

the moth was at rest in the top of one of our cages. At 0, plate 

1, the moth is shown with wings expanded, natural size, and at 

h is shown same moth, twice natural size. These figures will show 

the size and markings of the moth, and also represent nearly its 

natural color. It usually differs from the moth of YX. laticinerea 

in the grotind color of its wings being of a more brownish cast; 

and from the moth of XY. grotei in that its markings are not so 

bright and distinct. There may be slight antennal differences in 

the males of the three species, and there are certainly quite 

marked differences in the male genitalia of X. antennata and X. 

agrotci as is Shown, enlarged at g and f, plate 3. 

The moth of XY. antennata began to emerge in our cages Septem- 

ber 18th, and all had appeared by October 6th; the specimens 

which Professor Comstock reared in 1877 emerged September 

17th. In the following table the recorded captures of the moths, 

at lights or sweetened baits, are given: 

PLACE. Dates. 

ING Wi VOLK OUALC I i caeties seis svlve cn August 4, September 26, October 10, April 8, 20. 
NORV OtaNice Vie ite ciateicts sacs sraiclota’s sicisieteie ee September 10, and warm spells in winter up to April 15. 
BCHENCCHADYAEN. Wisiaiw siete 610.0 cies sss cele September 15, 30. 
INS WEEK UN Et stictetero cverctinin:s hc. v vicieele’s September. 
Orillia. ONG? Gicences cee tes setsteretetas September 16, May. 
Ste Canleriness ON cnwiscc scsi cise September 16. 
IN@WiEOH. WIASS 0). feceacsatie's slo seers September, October, March, April and May. 
IVAN SCORN: TUS... 1. oc alates cia.e'ce v crels «oer October. 
May woods MMW ssa casciicnaeeenis oss August 18, 26. 
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The above table shows that the adults have appeared in some 

localities in August, but most of the records agree in giving Sep- 

tember or October as the months when they are usually seen in 

the fall. ‘he fact that the moths hibernate, as shown by Mr. 

Devereaux’s captures during warm spells in winter at Clyde, 

N. Y., explains the records of captures in March, April and May. 

In some localities or seasons, perhaps all of the moths of this 

species do not emerge in the fall, but hibernate as pupe. Our 

breeding experiments, however, indicate that all emerge in the 

fall, differing in this respect from YX. laticinerea as will be shown 

later. 

As was stated in the general discussion of the life-history of 

these green fruit worms, doubtless egg-laying takes place early 

in the spring. and the young caterpillars feed upon the buds and 

leaves until May, when the fruit is large enough for them to eat. 

The further life-history of this species follows closely the gen- 

eral account just mentioned. 

The caterpillar of this species is figured, natural size, eating 

the apple, on the right in the frontispiece, and twice natural size, 

both lateral and dorsal views, at f and g, plate 1. It is of a light, 

apple-green color, sometimes yellowish, with the head of nearly 

the same color, and the venter darker. As the figures show, 

the hair-bearing spots are white and very distinct. A narrow 

mesal cream-colored stripe, slightly wider near the middle of 

the body, extends along the dorsum; there is a slightly narrower, 

but distinct subdorsal stripe of the same color that is somewhat 

broken toward the extremities; there is also a wide, stigmatal, 

cream-colored stripe, mostly below the spiracles, with its lower 

or ventral edge sharply defined, but with its upper or dorsal edge 

much indented with the body color and irregularly extending to 

a much broken, narrow, lateral stripe of cream-colored spots a 

little above the spiracles. Most of these characteristic markings 

are well shown in the figures at fand g, plate 1. The caterpillars 

Spin a very thin cocoon of silk about themselves in their earthen 

cell before they change to pupe. 

The brown pupa, shown enlarged at ¢, plate I, resembles in size 
and general appearance that of X. laticinerea shown at c and d, 
plate 2. But a close examination of the caudal end of the pup 
of these two species reveals striking differences. These are well 
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shown in the enlarged figures of this portion of the pupe at d, 

plate 1, and e, plate 2. 

2. Xylina laticinerea Grt. 

This green fruit worm was represented among the specimens 

received from each locality, and, in one or two instances, it seemed 

to be equally as numerous as the preceding species. 

The moth of X. laticinerea was first described and named in 

1874 from a Massachusetts specimen. The insect is illustrated 

on plate 2, figures f and g representing the moth, natural size 

and twice natural size, respectively. It seems to differ from the 

moth of X. antennata in the ground color of the wings being of 

a more decidedly ash-gray color and the markings are possibly a 

little more distinct; a comparison of the figures of the two species, 

shown on p’ates 1 and 2, wil! show that they are very similar. 

There may be antennal and genitalic differences in the males also; 

having bred no males of laticinerea, we cannot verify this. . 

Nothing has been recorded respecting the life-history or earlier 

stages of this species; the caterpillar described by Mr. Edwards 

(Papilio, III, 135) as belonging to this insect, was certainly an- 

other species, probably X. grotei, as we shall see later. Our ob- 

servations show that the caterpillars appear in May with, and 

have the same habits as, those of X. antennata. Pupation takes 

place in earthen cells in the soil about the same time in June. 

But the caterpillars of X. laticinerea spin no trace of a cocoon. 

The insect remains in the pupa state until fall, when some of 

them give forth the moth, but in our cages most of the pup are 

now hibernating; one moth emerged September 26th. The fol- 

lowing table, made up from the recorded captures of the moths 

this species, shows that they fly both in the fall and spring, many 

of them deubtless hibernating and others not emerging until 

spring. 

PLACE. Dates. 

SCHON ECEHAG Yau NoaN isin) wiasiels ochals tts bercielpieen,sieialsivisis September 29, 30; October 4, 6,310, 19, 21, 25. 
SHV eo DEG Ins Nea odo qe onadpoouGUeocouGdouCOuL April. 
Oia ONG iirw. cin octalsiae’ sole caleialareivisie asians wenorelog September 15. 
St. Catherines, Onbiaecnostccy cvs de bies> desta Fs October 8; May 2. 
ING WHOM VL ASH crercteioreteers eins ois oo) pole: sras crease eieieye nar ¢ September and October. 
IVANSCOUM MELE cscs comiict cin caste) tmaeci aioe eie ne November and April. 
MINT eSOCA cisice cteiclarctcaieyars = = ors RE Cee OneApOMDeC September 16; October 3; April 21, 22.” 
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A compazison of the figures of the caterpillars of this species at 

a and b, plate 2, with those of the other two species represented 

on plates 1 and 3, will at once show that it is quite different 

from either of the others. It is of a light apple-green color, some- 

times with a slight bluish cast; the head is sometimes a little 

lighter, and the venter is but slightly darker. The whole body 

is very finely mottled with minute cream-colored spots, and the 

hair-bearing spots are small and not very distinct. There is a 

narrow cream-colored mesal stripe on the dorsum, wider near the | 

middle of the body; the narrow light lemon-yellow stigmatal 

stripe, widest toward the extremities, runs just above the spira- 

cles, except in the case of the spiracle nearest each extremity, 

where it runs below; there is also a very narrow, much broken, 

sometimes quite indistinct, cream-colored stripe midway between 

the mesal and stigmatal stripes. On some specimens the yellow 

stigmatal stripe was bordered above with a blackish shade, 

as shown on the parasitized caterpillar at a, plate 4. A com- 

parison of this description of the caterpillar with that of Mr. 

Edwards, referred to above, will show that they cannot apply to 

the same insect; for the lemon-yellow stripe is narrow and above 

the spiracles, and not broad and below, as in Mr. Edwards’ de- 

scription. 

The pupa of this species is not formed within a cocoon, and also 

differs from that of X. antennata very strikingly in the structure 

of the caudal segment, as is well shown by a comparison of the en- 

larged figures of this part at d, plate 1, and e, plate 2. Otherwise 

the pupz are quite similar, as the enlarged figures at ¢, plate 1, 

and d, plate 2, show. 

Although the moths of X. antennata and X. laticinerea are dis- 

tinguished from each other with considerable difficulty, the above 

descriptions and the accompanying figures show that the cater- 

pillars and pup of the two species are quite distinct and can 

be easily separated. Thus both insects are distinct and valid 

species. 

3. Xylina grotei Riley. 

Only a small percentage of the green fruit worms sent us proved 

to be of this species. 
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PLATE II1.—Xylina grotei Riley. a, the moth, natural size; b, the moth, twice natural 
size; c and Q, the caterpillar, dorsal and lateral views, twice natural size; e, the cater- 
pillar at work, natural size: f, genttalia (right half,) of the male Xylina grotei, much 
enlarged ; g, genitalia (right half,) of the male of Xylina antennata, much enlarged. 
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PLATE IV.—Some of the enemies of green fruit worms. a, caterpillar of Xylina laticin- 
erea from which the parasitic grub of Meteorus hyphantriae has just emerged and is 
spinning its cocoon, natural size ; b, two of the curious suspended cocoons of Meteorus 
hyphantriae, enlarged; c, the adult parasite (Meteorus hyphantriae), much enlarged ; 
d, a caterpillar of Xylina lacticinerea killed by the parasitic grub of Mesochorus agilis 
which has spun its cocoon beneath the caterpillar, fastening the latter to the leaf, natural 
size. 
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The moth was first described as XY. cinerosa in 1879, from New 

York state specimens. In 1882, Dr. Riley pointed out that this 

name could not be used, as another insect belonging to the same 

genus had received the same name years before. He suggested 

the name X. grotei instead, but thought the insect was only a 

variety of X. antennata. Nothing has since been recorded about 

the species. 

A comparison of the figures of the moth at a and 3), plate 3, 

with the figures of the moths of the other two species on, plates 

1 and 2, will show how remarkably similar the insects are in the 

adult state. The moths of X. grotei have a much brighter ap- 

pearance and their markings are more sharply defined than in 

either of thé other two species. The ground color of their wings 

is much like that of X. antennata, but there is a decided differ- 

ence in the male genitalia of these two species, as is shown in the 

enlarged figures at f and g, plate 8. Our specimens of the moths 

of X. grotei emerged from the 18th to the 26th of September. We 

have found no recorded captures of this species. Doubtless its 

life-history is very similar to that of X. antennata. | 

The caterpillars of X. grotei so closely resemble those of X. 

antennata that we did not notice their characteristic differences 

until the moths which appeared in one of our cages were deter- 

mined as two distinct species; and until we had seen the only cat- 

erpillar preserved by Dr. Riley when he studied these green fruit 

worms in 1870. The caterpillar at the left in the frontispiece (the 

same one is shown at e, plate 3) is of this species; figures ¢ and d, 

plate 3, are reproductions of photographs taken twice natural 

size, from Dr. Riley’s preserved (blown) specimen. Compare these 

figures with those of the caterpillars of XY. antennata at e, f and g, 

plate 1. The difference between the broad stigmatal stripes is 

readily seen; in X.grotei,bothedgesof the stripe are quite sharply 

defined, while in XY. antennata the upper edge is much broken 

or indented with the body color. Anothr difference readily 

seen on the specimens, but not so evident in the figures, is that 

the subdorsal stripes in X. grotei are not so continuous as in 

X. antennata, but are made up of three or four irregular spots on 

each segment. Otherwise, as regards general color, size, ete., 
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the caterpillars of these two species are practically alike. Dr. 

Riley’s description of his green fruit worm agrees with his pre- 

served specimen of Y. grotei, and he states that the moth of this 

species (a variety, he then considered it) “ heads his series.” Mr. 

Edwards described a caterpillar of what he supposed was X. latt- 

cinerea, but his description applies to the caterpillars of X. grotet, 

and not to those of either of the other two species under dis- 

cussion. 

The indications are that the caterpillars of X. grotet spin 

slight cocoons within which they change to pupz, as in the case 

of XY. antennata. But we cannot say whether there are any dif- 

ferences in the pup of these two species or not. 

NATURAL ENEMIES. 

Fortunately for the fruit grower, these green fruit worms have 

several deadly enemies. One correspondent reported that red- 

winged blackbirds had been seen either catching and eating the 

caterpillars or carrying them away to feed their young. Doubt- 

less other birds which frequent orchards also include the worms 

in their menu. 

The indications are, however, that the caterpillars suffered 

much more from the attacks of at least two minute foes among 

their own kind. From the material sent to the insectary, we bred 

two minute hymenopterous parasites. Apparently the most nu- 

merous and efficient one of these little enemies is shown much 

enlarged at e, plate 4; they are only about 1-5 of an inch in length. 

It was named Meteorus hyphantrie by Dr. Riley in 1886. That 

year it did valiant work in checking the fall web-worms (Hyphan- 

tria cunea). Its method of working is to deftly insert an egg into 

the body of an unwary and defenceless caterpillar. A grub 

hatches from this egg and proceeds to live on the internal fats 

and juices of its host—the caterpillar. The host leads a linger- 

ing existence, and finally, a short time before death ensues, the 

parasitic grub bores its way out through the skin of its host and 

proceeds to spin the curious brown cocoon, shown natural size at 
a, and much enlarged at b, plate 4. Just how the grub manages 

to make these suspended cocoons is not known. Apparently it 
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first spins out the large suspending silken thread, and then, at 

the end of this, holding on in some manner (perhaps by its jaws), 

it proceeds to spin about itself a coarse, loose cradle of the same 

kind of silk. When secure inside this cradle it lets go its hold 

from the suspensory thread and spins its soft, dense, fine- 

threaded cocoon. These cocoons are attached to any part of the 

tree and the threads which suspends them vary in length from one- 

half an inch to four inches. From ten days to two weeks (in June) 

after the grub spins its cocoon the transformation through the 

pupal to the adult stage takes place. The little four-winged foe 

then emerges through a round hole made in the end of the cocoon, 

by deftly gnawing around the lower end and thus detaching a 

neatly fitting cap. 

The other little enemy of these green fruit worms is about the 

same size as, and looks something like, the one just described. It 

also works inside the caterpillars in the same manner, gradually 

sapping out their life. But instead of undergoing its further 

transformations in a suspended cocoon, it bores its way out of 

the caterpillar, and crawling beneath its host, it proceeds to 

fasten the latter down to a leaf with its cocoon. This state of 

affairs is well shown at d, in plate 4. The two-thirds grown cat- 

erpillar is pinioned to the leaf by the cocoon of the grub which 

caused it to die a lingering death. This little parasitic foe is 

known to science at Mesochorus agilis. 

Doubtless the efficient work of these little parasitic insects and 

the birds has been one of the main reasons why these green fruit 

worms have troubled New York fruit growers only at long in- 

tervals. 

How To CoMBAT THESE FRUIT-EATING CATERPILLARS. 

It is to be hoped that these caterpillars will not often visit our 

orchards in destructive numbers, for the past season’s experience 

has shown that it is a difficult matter to check their ravages. It 

would seem at first thought that the pests might be readily killed 

with a Paris green spray. But several of our correspondents, who 

have a reputation for thoroughness in spraying and who success- 

fully check fungi and other insects, reported that all of their 
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efforts in this line did not noticeably diminish the crop of these 

caterpillars. Some sprayed with the poison three or four times 

during the time the worms were at work. Mr. Albert Wood, 

Carlton, N. Y., collected 60 live worms and placed 20 on each of 

three large branches loaded with young apples; the branches were 

cut off and nailed up somewhere. One branch was sprayed with 

kerosene emulsion, one with arsenate of lead and the third with 

hellebore. Two days after the worms were all lively and well, 

and had kept on eating apples. The orchard from which these 

worms were taken had received three thorough applications of 

Bordeaux mixture and Paris green. 

It is possible that one or two thorough applications of Paris 

green, made before the blossoms open, when the caterpillars are 

small and feeding on the buds and leaves, might kill many of 

them. However, the concensus of opinion among our correspond- 

ents seems to be that they cannot be effectually reached with a 

spray at any time. It is probably true that it is practically im- 

possible to sufficiently coat the outside of a young apple with a 

poison spray, so that one of the caterpillars would get enough to 

kill it when it eats into the fruit. For this reason we concur in 

the belief that the worms cannot be effectually checked with a 

spray of any kind after the fruit gets large enough for them to 

feed upon it. But the young worms must feed upon the buds and 

leaves for a time before the fruit gets large enough, and it seems 

plausible that a Paris green spray, thoroughly applied at least 

once before the trees blossom, must result in the death of many 

of the worms. We would like to see this tried, but there is one 

difficulty which will always arise; that is, one can rarely, if ever, 

tell whether the insects are present in his orchard in destructive 

numbers until they begin to eat the fruit. It is always a good 

practice, however, to spray orchard fruits at least once (where bud 

moths or case-bearers are thick, twice) before the blossoms open 

with the combined Bordeaux and Paris green. 

One correspondent writes that the caterpillars were the most 

numerous in a cultivated orchard. This does not agree with the 
observations of Professor Comstock made during the outbreak in 
1877; he states that the fruit was injured most in those orchards 
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which were not cultivated. This fact led him to recommend that 

many of the insects could be destroyed by the cultivation of the 

orchards during July and August, while the worms are in the 

eround undergoing their transformations. We believe that thor- 

ough cultivation during the summer will tend to greatly lessen 

the crop of green fruit worms for the following year. 

The fact, as reported by several correspondents, that the cater- 

pillars will at once drop to the ground (not spin down as do can- 

ker worms) when the branch upon which they are at work is un- 

naturally jarred, affords a vulnerable point of attack against 

them. Why not jar them off into sheets and then kill them? We 

saw this successfully accomplished last spring in an orchard near 

Geneva, N. Y. “Curculio catchers ” were in daily use to catch 

this most serious pest of stone-fruits, and hundreds of the green 

fruit worms were being caught at the same time, thus “ killing 

two birds with one stone.” On young trees this is the most effi- 

cient and practicable method of fighting these caterpillars we 

can suggest. Three or four good thorough jarrings ought to ef- 

fectually check their ravages for the season. Of course, on old, 

large trees it would be a big undertaking to jar them, and when 

there was such a setting of fruit as we had last spring, it might 

not pay to doit. But with a small setting of fruit, it might mean 

the difference between a good crop and no crop at all, in which 

case it would certainly pay. 

In brief then, our recommendations for fighting these fruit- 

eating caterpillars are to always spray the trees at least once 

with Paris green in the Bordeaux mixture before the blossoms 

open, to kill some of the worms while they are young. Later 

sprayings, after the fruit is large enough for them to eat, will 

avail but little. After the fruit sets, the only successful and 

practical way to fight them seems to be by jarring them off into 

sheets or “curculio catchers” and killing them. Follow this 

with thorough cultivation of the soil during the summer, and 

thus kill many of the insects while they are undergoing their 

transformations in the soil. They are difficult pests to fight, and 

it is to be hoped that at least another nineteen years may pass 

before our fruit growers receive a third visitation from destruc- 

tive numbers of them. 

MARK VERNON SLINGERLAND. 
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ONG MORE hre sel ate ie ene 

G. W. Cavanaugh, assistant chemist 

one month 
? 

L. A. Clinton, assistant agriculturist, 

one month © 68 @ BS SSS OSs eles CPAs 16.00 s'e ade’ e. oe 

EK. A. Butler, clerk, one month 

$125 

62 : 

83 

125 

104 

166 



1896. 

May 31. 

June 30. 

Oct. 2. 

1895. 

June 22. 

July 16. 

ive 

16. 

RECEIPTS AND EXPENDITURES. 

I. P. Roberts, director, one month..... 

H. H. Wing, dairyman, one month...... 

G. F. Atkinson, cryptogamic botanist, 

GUE ANNI pere a teees Stoel wea oh whe tk a 

G. W. Cavanaugh, assistant chemist, 

CC TOM Lie fe teats ete et STILLS Ghee args 

L. A. Clinton, assistant agriculturist, 

COUNERA TTT Mn gL OE Get aL Baek es Pe 

E. A. Butler, clerk, one month......... 

J. P. Roberts, director, one month...... 

H. H. Wing, dairyman, one month...... 

G. F. Atkinson, cryptogamic botanist, 

ORE aOR UME H. ISI ki ocd RL et ts BR 

G. W. Cavanaugh, assistant chemist, 

OW MOM bis so ate A eto aise a bie ke 

L. A. Clinton, assistant agriculturist, 

GTC | MNO MNES arsthad ket Tle FS tee ak SNS Wie 

TOE Or eSAlALICS 2400 heres) haves. eee 

For Buildings. 

DOr Mato MSCCLALY, <5. + + «she octehe 

PME ORANG WIG eos oc halsiars ¥ ols sie one bve's 

. Paint and sundry supplies: ..%..0.0.. 2000. 

Labor, PalntingeAinseetary .\. 24 /s4a.e 3%) 

EME hy- CWO soa OMS Olen ss ae. Able debe 

PLU erase ata he eh 2 Eee. 

Totaleiars brake ee 33°24 2, hk ele 

For Printing. 

U.S. Express Co., expressage.......... 

U.S. Express Co., expressage..... Fad ie 

U. S. Express Co., expressage.......... 

Franklin Engraving Co., electros....... 

66 

83: 

$7,934 

$0 

32 



590 AGRICULTURAL EXPERIMENT SraTIon, ItHaca, N. Y. 

1895. 

July 11 

Sept. 7. 

) dG: Chandler, drawings {2 Aghek a 

Ot. ho 

30 

Feb 11. 

Franklin Engraving Co., express on. 

DHOTOS (osha seat e olaeteiiis aie spa rare 

. U. 8. Express Co., expressage........%. 

Aug. 18. 

. U0: Si Express: Oo, expressages.n3. 27a. 

. W. F. Humpbrey, printing Bulletin 

L. V. R. BR. Co., freight and cartage..... 

U. Si xpress Co., expressage: .472. er 

U.S. Express ©o., expressage. on. 202 2 

UU: 5. xpress: Co. -expressage..ct7.e. 

. US. Express Cosexpressagesn sat: oa 

. George Small, lumber and labor........ 

~ Loveloy.Co., electros. :siinaheiean! < sain 

. hovejoy. Co:; ‘electros. ta ca we taaenn 

. Franklin Engraving Co., electros....... 

. Franklin Engraving Co., electros....... 

. U.S. Express Co., expressage.......... 

. U.S. Express Co., expressage’. yo... .:. 

. U.S. Express Co., expressage.......... 

. L. V. R. RB. Co., freight and cartage..... 

. W. F. Humphrey, printing Bulletin No. 

. National Express Co., expressage...... 

. U.S. Express Co., expressage.......... 

, LeVvEeroy-Co., :ClECErOs «xis We ee. 

. W. F. Humphrey, printing Bulletin No. 

EOC BG) INO aire trek. igus hee eae ae 

. L. V. BR. R. Co., freight and cartage..... 

UG. Hance earaeer iA csc 

. National Express Co., expressage...... 

Feb. A 

Jan. 29. 

National Express Co., expressage...... 

Lovejoy .Co., electPos fs... .0. bavi ee. 

U. S. Express Co., expressage.......... 

U.S. Express Co., expressage........... 

New York Engraving Co., electros...... 

101 45 

113 05 

339 50 

8 00 



1896. 

Feb. 29. 

March 10 

14 

D. 

108 

“i 8 

EK. 

10h 

RECEIPTS AND EXPENDITURES. 

U. S. Express Co., expressage.......... 

U.S. Express Co., expressage.......... 

U. S. Express Co., expressage.......... 

PPUIOVeIOV ICO. .elRGLROSs 1455) 5 2a). Ade 84.2 ie 

. U. S. Express Co., expressage.......... 

pM oes bl AMIGO) CAMEL PO A. asa. 3. euagele O- afer ats 

. W. F. Humphrey, printing Bulletin No. 

L. & W. R. R. Co., freight and cartage, 

S. Express Co., expressage.......... 

S. Express Co., expressage.......... 

Ge EAMG OS CA TEA Cry e500 a0 is eb oo cap oalal he 

S. Express Co., expressage.......... 

CO Pale nOk EMME INYO cc, salty why Sinks 8s 

For Office Expenses. 

. National Express Co., expressage...... 

. Andrus & Church, stationery.......... 

- Andrus: & Church, stationery: :).. 3... 

Ae SUCK: TUDOR STAMPS G6./. <..0sjo ts che oes 

ela. WowMialan eye Aa DOT oi oii ie. os! e spdnetel so bs 

. G. F. Atkinson, expenses to Denver..... 

ge VAs res boebie Sias Let OTs spe 6 case ays 0a! Waves ad 

. U. S. Express Co., expressage.......... 

Wel Wyckott (etanoner yc) ses ascccle 

Andrus & Church, stationery........... 

. Rural Pub. Co., subscription Rural New 

BAC GY G'S CRN Sy’ eer hy NAR a or re abe A Oe 

cplicn We. ENDL TIC VMiEE ONY ne) 1, ott en eerste 

eh A. VA GSIL GC SUALONORY. ws icishie’ acer 

kiss Vie MALONE Ye lA DOL. ks canoe oa ane 

Andrus & Church, stationery .j.:.5... . 

; wthaca ‘Gas O6., cag. . paets aalocke eo: 

. Andrus & Church, stationery.) .ie. <<... 

. Andrus & Church, stationery.......... 

591 

60 25 

$719 20 

108 50 



592 AGRICULTURAL EXPERIMENT SraTion, ITHaca, N. Y. 

1895. 

Oct. 

Dec. 

Feb. 

Jan. 

Feb. 

18. U. B. Post. Office; stanips. «7... 20 ete 

. U.S. Post Office, stamped envelopes.... 

, &..¥.-Maloney, labor. £0)... Pi Aa eas 

. Popular Science Monthly, subscription. . 

M. A. Adsitt, typewriter ribbons....... 

» ethaes. Gas on fas. 28 3h eee 

. Andrus & Church, stationery........... 

he V ; SRO EY: LADO? .>.cwese seo cee 

. M. A. Adsitt, typewriter supplies....... 

pil toe 2 OSE Olhice; postage 2.1. BE See 

. Andrus & Church; stationeryes th <8 

~waAndrus.& Chureh, penciisgi... init oe 

. U,.8., Post: Office; postage) obra es 

pebrbaes | Gas-Co. mage ee aa aes 

. M. A. Adsitt, 1 doz. carbon. .. Bie hve 

. U. &. Pest Office, postal cardsicc. 2 c..ce8 

~ US. Post: Office wstampstns wiles cs oe 

iki es LONE ye LADO asc sae. eae eae 

A AT. Storr labore. oi Wee ee ees 

. Andrus & Church, stationery........... 

. M. A. Adsitt, typewriter supplies...... 

Ga Aastt,* stationery one eee 

anmacdetras CO. fas: . No eee ee 

pe daaty ees Be Ps, LEC.) mracah et eee 

st A OBtiiee, STANTS... sca cee eee 

.andrus & Church, stationery. \)..5)...5 

ga Wer PRADO: Ma DONS. .. is, o's 2 tae tei 

a PRE RATE ee LENT fay, al sale gh ole hreee atte 

Andrus & Church, stationery.......... 

Pah: Sy Wik 73 Po AAT 5 8) 0) 7 ae RM ec a 

mu. S, Post Omics veptege.. tau cutee 

. Andrus & Church, stationery.......... 

. Ithaca Stamp Co., rubber stamps...... 

pew... Maloney; labor: actus encom eek 37 

00 

90 

50 

00 

10 

20 

35 

00 

25 

00 

00 

45 

00 

40) 

50 

00 

00 

00 

20 

ays) 

30 

05 

32 

00 

00 

25 

50 

12 

50 

25 

00 

15 

75 

50 



1896. 

March 2. 

(e 

13. 

31. 

April 

June 

May 

June 

June 

RECEIPTS AND EXPENDITURES. 

MA Adsitt: stationery: 2/2 oe. 

Andrus & Church, stationery.......... 

RES Bee ORAL Et MUMEDOUUELY 6! 5 655 30d aie e cataces 

UAC AOR se ee oe eke 

Pe NM ane yA DOr Yn. eS eel ae 

. Balance on typewriter, M. A. Adsitt.... 

erie CO ARs se ech a ace we calor 

eUUENS an CHUTCH, Stationery... 2... ss 

pe ee SEG, SUALIONOLY:. see. so balseca. 

ae es: CO., treisht: and ‘cartage.<.... 

. Tichenor & Son, repairs on typewriter 

eee een WET OACTIND «5 os sos siete ts we © ose 

library ‘Bureau, book-¢aseé. ..-. 055. 

OU BRR a En EVI e ee 12) 0; ee ae a ek re 

Andrus & Church, stationery.......... 

Wis. tee MOMeyeeeriame 4.20) 5 os eh eitec 

20. 

22. 

Maa Miller labor ....0 dio skys ahi eas vas 

I. P. Roberts, traveling expenses....... 

U. S. Express Co., expressage.......,... 

Andrus: a. Churchy’ stationery: 44) ..200% 

SU Be Pose mee pOstare ers Shs. an: 

26. 

30. 

Sd Dai Bed SEEN AAT0 (0 Ca tag 1 en a seg gg 

Teac. Gas Gee SAS Soe os 8 siersa es oth 

Eve Maloney labors 2 os p00. oR 

NAS AOR BUONeLy. ..2.02..05°0. 64 sae 

. Andrus & Church, stationery....-...... 

MSA GShet: SEAUONEPY .".'o. dectomen eters 

Pe a Os tIO MEE, PORTAGE. .t). sits een wate 

SoA SS 0101 DE SAM Ts RIAs. cea Bea aang tee EN 

JW A Adsiit SIAtIONery >. 3.65.04 somes 

MA Adartt. ‘Stationery...... 2c ccreaieerc 

. Andrus & Church, stationery.......... 

USP Ost ONice, POStARe go. can bites 

Ti. Maloney. TAO r aie eta oa eis > « 2, 

38 

593 

17 

39 

20 

CO © 

ws) Jo) 

oH ee Oe Pp 



594 AGRICULTURAL EXPERIMENT Station, ITHaca, N. Y. 

1896. 

June 27. 

30. 

~ Oct. 

James Seaman,.-labor... «2. 62.1810" Soe 

M, A. -Adsitt: carbon ::5.45. 4506 ener 

Total for office expenses.......... 

For Agricultural Division. 

_D., L. & W.R. R. Co., freight and cart- 

de yale. | MADE 25.0’ ots. are eR Eats a lene 

. National Express Co., expressage...... 

. L. V. BR. BR. Co., freight and cartage..... 

“Theo. VarNatta- labors iii seis soo eat 

. H. H. Wing, traveling expenses......2. 

. Aermotor Co., galvanized tanks........ 

. Aermotor Co., galvanized iron......... 

. ©. S. Baker & Co., pamphlets.......... 

. H. H. Wing, traveling expenses........ 

oak Do Roberts, labor. i052 sea a ee 

e220. Aalmore labor. cnc geen ook or 

creman. Wsime&* Co:, wags aah Bate = 

. D., L. & W. R. R. Co., freight and cart- 

OS i val casts Pats a ocd ocekec Satu eos tae GIRS ene 

OME LOU L,. LA DOP\.:.\0-sciche ree beset a one 

. DD. L&W. BR... Co. freightsand. cart- 

Nf SSR Qe Be Agee fame ea Meu reall ek s 

bo Paes RRO, At SORE pats 5 ss Tu sy egal @ scan arene 

gush & Dean, cheese cloth... .5./5..0:.% 

. D., L. & W. R. R. Co., freight and cart- 

EO. os el bererer a ene etn are nee eee 

- Andrus & Church, stationery.......... 

em. Post Office, postagew:. iisnniie sat 

. Farmer’s Fertilizer Co., fertilizers..... 

mereesssatch, labor... e302. eee eee 

18. me. G. Allen, periodicals. ..: 252: ..2 0.0. 

ol 

18 

nope » 



1896. 

Feb. 26. 

April 10. 

May 2. 

June os 

1895. 

July 2. 

June 29 

July 138 

27 

Aes 

RECEIPTS AND EXPENDITURES. 

National Express Co., expressage...... 

U. S. Post Office, stamped envelopes.... 

. U. S. Express Co., expressage.......... 

eae We. DOr burin: &1C0.;; S6eds. .).)..0. 0%. 

. Farmer’s Fertilizer Co., fertilizers...... 

. National Express Co., expressage...... 

D., L. & W. R. R. Co., freight and cart- 

I. P. Roberts, traveling expenses....... 

PEMD OE 2 cle Gea! 6. alu e Siaivepraa leer a. shere 6 ie 

erred Wi pea OTIS: PAL DOR. 7.0m ine acy D>. 0405, 0.0505 

Spee AURA NON A co yaula'eofei,5 ac eislpines ooh aye 

. National Express Co., expressage...... 

lL... V: R. BR. Co., freight and cartage.. .... 

Leg DAL S016 08 ei eo Ro ee ae 

ES PRS BS 010 ee 

See Ei: TSI UN aE IBOE 2 08.5 Povo 0 5) 0.0) 6 os «oh poten 

pat, (A. chitier tobacco plats,, ...o.. oiss.5e2 3 

a Sedu feel CN citi ged 2] 010) eee eae ra 

. National Express Co., expressage...... 

SPP LOOSE! TADOT sasncscsiss ins 3.06 6 oie ed as ee 

Pere et POCU MAIL x <5. o\e\sa! Soins poe wile evehs ase 

Farmer’s Fertilizer Co., fertilizers....... 

See IT a ION ist nis ni vie chaser ies Reevexeitons 

Pie Le EOE A DQOD oc cheng ee ouch son Stes sya 

BAO) Scared MAU Sc 20 0 95 EN a 

Greg ieee bern 7. R en E27] 0 (0) Hives Oe ee Pe ee 

Total for Agricultural Division.... 

For Horticultural Division. 

American Gardening, subscriptions..... 

James Seaman, lume? fof pice ata gaeeavens 

Driscoll: Bross dime. i355 palates 

Poe nsiiea. Tabor... +s wares tet s 

Iva Grover; 1AbOR Sis woe ees) 5's © 

595 

wo 



596 AGRICULTURAL EXPERIMENT 

1895. 

July 1. George Small, lumber 

1896. 

wan. 17 

1895. 

Aug. 31. 

June 27%. 

Oct. iM 

7 Sept. ) 

Oct... 21. 

Nov. sR 

Oct. 12. 

Ang: 19. 

Get. 15. 

mane.» 17: 

Sept. 30. 

Nov. 15. 

11 

Oct. 5. 

Nov. 20. 

23. 

1896. 

Feb. 2. 

1895. 

Dec. 20. 

. Bool Co., furniture 

. G. V. Nash, botanical specimens 

Oct. 9. 

Sept. 28. 

Nov. 3. 

Dec. 14. 

Sept. 29. Hook 

July 2. 

1896. 

Jan. i 

Phe, CFO Ler gp 6 we (OCS RPO em ee 

Ira Grover, labor 

C. J. Rumsey & Co., hardware 

Ira Grover, labor 

. U. S. Dept. Agr., index cards 

U. S. Express Co., expressage 

. National Express Co., expressage 

Ira Grover, labor 

Andrus & Church, stationery 

. Dennison Mfg. Co., tags 

G. E. Steihert, publications 

Andrus & Church, stationery 

J. J. McGowan, oats 

Bool Co., frames 

L. V. R. R. Co., freight and cartage 

. Phoenix Nursery Co., trees 

Oct. 8. 

Nov. 30. 

8 Vere 6 Var le he eee ke) 6) 1a eke Oe ee eee 

© (erie (06. 6s eo Je, @ sy \e s 6 a6 (aie 

2.7 Oye! 6.8), 6-14) 048 Ox. @ "8/8! Sie 18:70 ie (eco. 

Jamison & McKinney, plumbing 

Ira Grover, labor 

American Dry Plate Co., plates 

Selover & Atwood, plants 

Dennison Mfg. Co., glue 

Andrus & Church, tags wa! @)*6, a" 16, 0) ON ea (6) 8 ee ee 

F. E. Ellis, hay 

Driscoll Bros., lime 

Slocum & Taber, sundries 6 2 (6.00002 ‘she F)\e.8 

Fall Creek Milling Co., feed............ 

U.S. Express Co., expressage 

sros., baskets and seeds 

Geo. Rankin & Son, glassware 

Ira Grover, labor O°. 2. (8:0 O48, 16) 0 ey NS 8 eve dee ae) ee 

SraTion, IrHaca, N. Y. 

$14 03. 

bo ct Oo A 

i) i) 

23 65 

48 92 

37 00 



1896. 

Jan 9. U. S. Express Co., expressage.......... 

14. Fall Creek Milling Co., sacks.......... 

1895. 

Dec. 21. John Reidy & Co., sundries............ 

19. George Small, lumber and labor........ 

31. E. & H. T. Anthony, printing frames... 

20. C. J. Rumsey & Co., hardware.......... 

21. Pritchard & Son, wagon repairs........ 

1896. 

Feb. ie Die MerOMera aA DOR als oes un Ses © 2, ota erase 

PAL HUET. TY. Gi5c) shake {ce Bebe s 04 

Jan. - 2%. U. S. Express Co., expressage.........; 

Pe Gr Men Period Cals) &.caud. bi uisirued le 

oie, BD Sturdevant, Seeds. fe ayes se: 

Pe. LranGrover, labor, inhi is acs sie 0G + eee 

28. U. S. Express Co., expressage.......... 

Pee LOCI Mixes LP aAners SUMOTICS. 15550. oir) iets seks 

29. L. V. BR. R. Co., freight and cartage..... 

Marek. 7. U.S. Dept. Agr:., index cards: .~ 2.0... 

Jan. 7. Reynolds & Lang, steam fitting........ 

many oO, vothschild Bros, meting)... 6)%.2 6. 0. 

eb.) 25: Burns Bros., horseshoeing.)...5.)... 204 

ME peng seer NL Sas TT ROE Lys vs ons vate Seat Ls eesh ots tek Seale 

el ied Semel LT a 0 1h Gee ang res eee ee 

memes At CWA ay a ee meen <s 6 eee Aas St B5an lad ed be ate 

May A tra, Grover: labour 6 ion. © oe Talgihe whee 

mane 29. Barr Bros. Nard ware..ionirie. os fae ates 

30. Seaman, labor and lumber............. 

Driscoll Bros., lime and stone... fa ee 

dob. Lange laborand: fittin gsctis teks 

Total for horticultural division.... 

For Chemical Division. 
1895. 

July 3. Eimer & Amend, watch glasses and 

RECEIPTS AND EXPENDITURES. 

Pid ag ATG) 12 ROme a RRR ope eE EAI ( Rae Tot Rit, nt a 

597 

30 75 

356 37 

$1,516 05 

$1 58 



598 AGRICULTURAL EXPERIMENT Station, IrHaca, N. Y. 

1895. | 

Noy. 4. J. K. Haywood, labor................. 

July 26. Treman, King & Co., pams............. 

Oct. 11. Bush &. Dean; toweling...........0..45%. 

Nov. 30. J. K. Haywood; labor...\.. 20. .0.. 03a 

1896. 

Jan. Ds ds Ae EL OOO TABOR 3.1) 255.55, eran 

Rep. °«8. 32K: Baywood, labor... 25 See ee 

MHLEN +5. 0. Ae. diy WOU, JADOL S94, 6 aie eee 

Pera nk: Shoe eee WOOL, LELDOT. Gi. so 8 oe setanenane 

PAS EME NOAREE lope. 3s, fecstetenete ety a tnd oe ee 

May 2. tg HAY WOOG,. labors eA Ae ee 

5. Eimer & Amend, retraction cartridges. . 

14> deotnschild Brus. lime tsk eis oe A ee 

June 3. J. K. Haywood, labor.......... Oe ees 

Petter PAILPSTILTON cote, oho tecsiasn ts eps roe eek eee 

23. Eimer & Amend, chemical supplies..... 

Total for chemical division. .....:. 

For Botanical Division. 
1895. 

July 26. White & Burdick, chemicals........... 

June 7%. Reed & Montgomery, book binding..... 

mae, Meus &. Dean muslin Tyke. cake ett 

Sept. 2. Campbell Bot. Supply Co., books....... 

Nov.” 1. U.S. Express Co., expressage. 27052.5 

Sept. 25. Reed & Montgomery, book binding..... 

Aug. 19. G. E. Stechert, publications........... 

July 17. G. E. Stechert, publications........... 

moY.. 8 Br Stoneman, Mabors.cr kyle) eee ae 

Aug. 19. G. E. Stechert, publications............ 

mev.\'S. M. A, Nichola lahorsnc2Veul aie. oe 

G. R. Chamberlain, drawings........... 

Oct. 31. Richards & Co., botanical supplies..... 

29. Enz & Miller, stationery............... 

15. Bool Co., lumber and labor............ 

May 20. Bausch & Lomb, chemical supplies..... 

$26 
2 

20 

$3 

10 

10 

00 

92 

55 

00 

80 

80 

00 

63 

a) 

73 

73 

10 

15 

47 

11 

20 
50 
85 
00 
55 
80 
00 
40 
00 
31 
00 
50 
50 
15 
75 
50 



1895. 

Aug. 21. 

Oct. 5 

Noy. 16 

Dec. 10 

Oct 5 

Ei 

Dec. 10 

Nov. 29 

1896. 

Jan. 18 

Feb. 28 

June 20 

23 

22 

27 

30 

1895. 

July 18 

ot 

36 

31 

June 7 

Aug. 24 

Aye 

Sept. 6 

4 

RECEIPTS AND EXPENDITURES. 

E. McGillivray, photo supplies......... 

. Botanical department, repairs......... 

. Treman, King & Co., hardware........ 

. Botanical department, repairs......... 

. Jamieson & McKinney, plumbing....... 

. Eimer & Amend, chemical supplies..... 

. Reed & Montgomery, book binding...... 

. GE.-Stechert; publications. ....¢.0. 3: 

he Ge Shen, PUG AttOns rte iPS ek 

. Cambridge Bot. Supply Co., books...... 

. Bausch & Lomb, botanical supplies.... 

. U. S. Express Co., expressage.......... 

. G. E. Stechert, botanical supplies...... 

(LCOLnMeRee On alcoholic. Ler eee. 

UsS.sPestOniee, postage: oi... ies 

. E. McGillivray, prints and photo sup- 

Bausch & Lomb, glass vials............ 

Rochester Optical Co., photo supplies... 

BGOn CO, CAbMel, CASE Ho 2 0/7 .cs. leis eleser ects 

Eimer & Amend, glass tubes and express. 

Richards & Co., chemical supplies...... 

Total for botanical division........ 

For Entomological Division. 

..U.. 8. Express (Co;-expressage.s. os.ne. 

SUBS Ch cheered OW 1 BS) 60 cee ee eee nn Ane eg Ober Oe 

. E. McGillivray, photo supplies......... 

> Bural Pub?-Ce., copy.of article. .%..24 53 

. C. J. Rumsey & Co., wheelbarrow...... 

. U. S. Express Co., expressage.......... 

. Cramer Dry Plate Co., photo supplies. . 

. E. McGillivray, photo supplies......... 

MoV. Shingerland Hla borianca ce o's '.ts 

599 

mt OD et Ph 

) S 



600 AGRICULTURAL EXPERIMENT Station, ITHaca, N. Y. 

1895. 

Sept. 21. 

30. 

18. 

Aug. 26. 

Oct: 18. 

17. 

. E. McGillivray, photo supplies......... 

Nov. 142. 

Oct. 2. 

Dec. 17. 

. Treman, King & Co., hardware......... 

Lawton: & :Go., suppliesun.« fees ake 

; G.' Cramer, photo. plates: 2... 00.28.02. 

gtaes Ws Hermok, labors.s atc iaett irene 

. E. McGillivray, camera and supplies... 

. Blongren Bros., cuts and express....... 

Bit BOOKS: Orimesy cS 0. tire tis aac 

29 

bo 

1896. 

gan, 21. 

April 18. 

gan. 29. 

Feb. 22. 

March 6. 

17. 

16 

April 7. 

14 

May 4. 

5 

11 

19 

June 9. 

. Bausch & Lomb, supplies 

G. W.. Herrick: Jaber... + 2.'etliiourk 

Peter Henderson, plants. 0.4 0.0. 6.) 

Andrus & Church, stationery.......... 

Treman, King & Co., glass, ete. ....... 

G. OW. Herrick, labors; 3.) tie eae 

Treman, King & Co., hardware........ 

Andrus & Church, stationery. ......... 

Jamieson & McKinney, plumbing....... 

U. S. Express Co., expressage.......... 

GW. jrerrick:) labors oo: cA ae eee 

C. J. Rumsey & Co., hardware.......... 

DB. Stewart. & Co.,.01) she cee 

Geews. dernck, labore. toc. eae 

Mey. Sungeriand, labors: 4.3%... eRe 

ORey  ReerICk, NaADOEG Sse sk. Seca 

Wve un peridnd, labor... athe. 

ree Pees ttle AAD OPS oii tes) 92 sc scant 

. Andrus & Church, stationery. ..:.....: 

feel Fo a ne By a ok 85 a Se pa ea 

a) (0S, 6) a) (68) (8 16 Jes ene) © 
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