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November 30, Igo9. 

The Governor of the State of New York, 

Albany, N. Y. 

The Secretary of the Treasury, 

Washington, D. C. 

The Secretary of Agriculture, 

Washington, D. C. 

The Commissioner of Agriculture, 
Albany, N. Y. 

The Act of Congress, approved March 2, 1887, establishing 

Agricultural Experiment Stations in connection with the Land 
Grant Colleges, contains the following provision: “It shall be 

the duty of each of said stations, annually, on or before the 

first day of February, 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 expendi- 

tures, 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.” 
And the Act of the Legislature of the State of New York, 

approved April 12, 1906, providing for the administration of 

the New York State College of Agriculture at Cornell Univer- 

sity contains the following provision: “The said university 

shall expend such moneys and use such property of the state 

in administering said college of agriculture as above provided, 

and shail report to the commissioner of agriculture in each 

year on or before the first day of December, a detailed state- 

ment of such expenditures and of the general operations of the 

said college of agriculture for the year ending the thirtieth day 
of September then next preceding.” 

In conformity with these mandates I have the honor to sub- 

mit on behalf of Cornell University the following report: 

By its instruction of students, by its scientific investigations, 

by its extension work among the farmers of the State, the 

New York State College of Agriculture furnishes a superb vin- 

dication of its existence. It has cost the State some money. 

but the results it has achieved are worth tenfold or a hundred- 

fold all that it-has cost. The limits of this Report make im- 

[vii] 
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possible any save the most inadequate representation of the 

variety, extent, and importance of the work of the College and 

the Experiment Station. A more complete description of it 

is contained in the accompanying reports of the Director 

and the heads of the several departments which I beg you to 
consider an integral part of this report. And for your further 

information there are appended, besides the statements of finan- 

cial expenditures required by law, the series of bulletins of the 

Agricultural Experiment Station for the year, Nos. 259 to 269 
inclusive, the Agricultural Experiment Station circulars, 

Nos. 4 to 7 inclusive, the Cornell Reading-Course for Farmers 

leaflets, Series IX, Nos. 41 to 45 inclusive, the Cornell Reading- 

Course for Farmers’ Wives leaflets, New Series 1, Nos. I to 4 

inclusive, the Home Nature-Study Course leaflets, New Series, 

Vol. V, Nos. 1 to 4 inclusive, and the Cornell Rural School 

leaflets, Vol. II, Nos. 1 to 9 inclusive—in itself an imposing 

and instructive exhibit of the extent and variety of the practical 

work done by the College for farming and the farmer. 

The success of the College has been due to the State’s appre- 

ciation of the importance of agricultural education and the 
provision it has made for furnishing it, but the active agents 
in achieving such success have been the Director and the Fac- 

ulty of the College, who have brought to the work a fund of 

energy, enthusiasm, mental ability, scientific attainment, peda- 

gogical skill and devotion not surpassed in any other agricul- 

tural school in the country. Director Bailey is undoubtedly the 

foremost professor and director of agricultural work in Amer- 

ica — at once an eminent scientist, a stimulating teacher, a bril- 

liant popularizer, and an enthusiastic and inspiring leader. He 

is enjoying well earned rest in the year 1909-1910, for which 

the Trustees of the University have voted him a sabbatic leave. 

Herbert John Webber, Professor of Experimental Plant Breed- 

ing, has been appointed Acting Director for the year. 
So rapid and so extensive has been the success of the College 

that enlargement on a vast scale has become an absolute neces- 

sity. In the words of Director Bailey, “We are now face to 

face with the problem either of developing space and equip- 

ment in the College of Agriculture or limiting the number of 

students who shall be received.” 
Registration in the College has grown steadily and rapidly 

since it became a State institution. The following table shows 
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the enrollment oi students for the last three years; and every 
indication points to an even greater increase in attendance in 

IQOQ-I9IO: 

1906-1907 1907-1908 1908-1909 

feepilars’.() 2%... t45 hev@lars. 0 o.53 260)" ReswaAEs; ss 2 273 

Bpectals. 3. so2. 6. 13) PH OPOCldlSa st ois sls LAS SECIS nes. 145 

Graduates-. .. 2. 20. Graduates 72.7... a7, Gradtiates (225. 58 

Winter-Course..244 Winter-Course..270 Winter-Course. .364 

After going over carefully with the Director and the Acting 
Director the present condition of the College I fully concur 
in the proposition that either the College must be greatly 

enlarged or the number of students must be immediately lim- 

ited. I do not believe that either the people or the legislature 

of the State will think it good policy to restrict or stop agricul- 

tural education at its very beginning. And in the present case 

there would be the worst of all reasons for stopping or restrict- 

ing it, namely, the reason that it had been extraordinarily suc- 

cessful. I therefore assume that the people of the State will 

provide the necessary enlargement of the College of Agricul- 

ture. This will include more buildings and more professors and 

instructors. So far as buildings are concerned the new exten- 

sion will call for more than a duplication of the existing estab- 

lishment. There must be a new building for the poultry 

department; a new building for plant technology, including 
plant pathology, plant physiology, plant breeding and improve- 

ment, botany, etc.; a new building for animal husbandry, a new 

building with laboratories, classrooms, and auditorium for 

winter-course students and extension work; a new building for 

domestic science for chemistry; a new building for a central 

heating and power plant; and new buildings to complete the 

greenhouse laboratories already started. From rough prelim- 

inary estimates it is clear that this additional plant will cost 
from $750,000 to $1,000,000. And the regular appropriation for 

maintenance will need to be increased from $175,000 to about 

$250,000 a year. 

‘In this connection I desire to call your special attention to 
those sections of Director Bailey’s admirable report which 

point out that, if the New York State College of Agriculture 

is to meet the increased demand for service that the people of 

the State are making upon it, enlarged facilities for practically 
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every department are an absolute necessity. Fuller details re- 
garding the crowded conditions of the various’ departments will 
be found in the reports of the departments themselves, to which 

I beg you also to refer. 

At a later date a complete report of the needs of the College 

will undoubtedly be presented to the people and legislature of 

the State by the Trustees of the University. Meantime the 

President is glad to quote the testimony of the State Commis- 

sioner of Education, the Honorable A. S. Draper, not only 

regarding the work of the State College at Cornell, but also the 

costliness of all higher agricultural education and the wisdom 

of making large and generous appropriations to maintain it. 
The following extracts are from Commissioner Draper’s address 

on “Agriculture amd Its Educational Needs,” delivered at Syra- 
cuse on December 29, 1908: 

“The State has recently built new agricultural college build- 

ings, and provided for developing a real agricultural college, at 
Cornell University. 

“Tn all phases of higher education what is good is not cheap, 

and what is cheap is not good. It is no less true —doubtless it 

is more true—3in the higher study of agriculture than in any 

other phase of advanced education. And the higher learning 

is quite as vital to agriculture as to any other interest of the 

people. Then, a real agricultural college, associated with a true 

university, is the true policy in this State, and such a college 

may be expected to vitalize whatever is done in connection with 
agriculture in the high schools; and whatever has a bearing 
upon agriculture in the elementary schools: and it may also be 

expected to incite and uplift profitable agricultural operations 

among the people. Then, whether or not an erroneous initiative 

has been given to provision for agricultural instruction of elec- 
mentary and secondary grades in this State, we have made no 

mistake concerning agricultural teaching of the college grade. 

“The erection of buildings for a college of agriculture at 
Cornell University is not enough to insure much result to New 

York agriculture. The gathering of a faculty, the laying down 

of offerings, and the installation of an equipment, are not 

enough. That college will not only have to be as educationally 

respectable as any other college in the university, but it will 
have to stand in vital and living relations with every other. 

No matter how elaborately equipped it may be, it will accom- 
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plish relatively little unless it has the fellowship and the stimu- 
lus of the union of colleges and graduate school which we cail 

the university. It will not bear large fruits unless it has te 
respond to the demands of a real constituency with large in- 

terests, nor until the purposes of. representatives of that con- 

stituency, who have the intelligence and the authority to accom- 

plish particular things, have to be met. 
“All of the natural sciences, physics, chemistry, zoology, 

physiology, bacteriology, embryology, thremmatology; the 

social and political sciences, history, economics, the mechanical 

arts, and divers phases of engineering; great practical experi- 

ence, and a large amount of horse sense, are inseparably in- 

volved in that high agricultural development which must be had 

in the State of New York if her agriculture is to keep pace with 

the other commercial and intellectual activities of the State. Of 

course, all the people engaged in farming can not be equipped 

with all of this knowledge, but a considerable part of them must 

be, to the end that they may lead the way; and when such men 

lead the way all the rest will be copying larger men and better 

methods than they have sufficient opportunity to copy now. 

And there must be a place which will not only initiate new 

undertakings and lift old ones to higher planes, but to which 
any occult difficulty may be taken for investigation and report. 

And investigation and teaching, scientific research and the train- 

ing of teachers and superintendents, must go together because 
one is as vital as the other, and each inspires and energizes the 
other. And with it all there must be, in the agricultural college 

at least, the ever present feeling that agriculture is our most 

important business, and that the college which can quicken it 

has a larger mission and is entitled to a fuller reward than any 
other kind of a college which the ingenuity of man and the gen- 

erosity of a people have ever been able to put upon its feet. 

These specifications call for nothing short of a real university 

under some considerable measure of popular control.” 
“Tt will be a good State policy to give liberal support to the 

State College of Agriculture and expect to make large demands 
upon it. An agricultural college is bound to be a college as 

much as any other kind of institution which claims the name 
of college. Strong teachers and many offerings will have to 

precede the coming of students. No state will be likely to sup- 

port more than one that will make much of an impression upon 
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its agriculture. The offerings must be largely in agricultural 

technique. The equipment should be even larger in fields and 

barns and herds, than in libraries and laboratories, because the 

student should have a reasonable English education before he 

goes to college, and because when an agricultural college has 

the large advantage of being a college in a university, it may 

count much upon the privileges which are common to all. By 

the time one who is to live on a farm goes away from home 

to an agricultural college, it is time he was given his fill of 
agricultural instruction that is actual and real. But a real col- 

lege, properly sustained by the schools below, will gather stu- 

dents who can matriculate and thus make an impression upon 

the State which will endure. The State Agricultural College 
must be sensitive to rational and responsible agricultural initia- 
tive. It must not only train men to manage farms, but it must 
train teachers for agricultural work in schools below. It must 
be scholarly, but it must be as democratic as it is scholarly. 

There are people who think that impossible. Therein lies the 

difference between the old academic scholarship and the newer 

industrial scholarship. Other states have found that difference 
and reckoned with it more than once. \Ve can beat them all if 
we will. The State Agricultural College must not only be sensi- 

tive to the initiative of others; it must have an initiative of its 

own. It must find out the things which New York agriculture 
needs to have done and go right ahead doing them, knowing 

that if they work it will get the glory, and if they fail it will be 
damned for it. Teaching and research must go together. They 
always help one another. 

“We should enter upon a great system of agricultural exten- 

sion. The schools, from the highest to lowest, should act in 

accord, not only in training students and in scientific research, 

but in carrying knowledge to the very doors of the farmers. 
Evangelistic work in agriculture should go everywhere. Seed 

‘specials should be run over the railroads. The blood of the 
best farm animals should be distributed throughout the State. 

Object lessons of special interest to both men and women 
should be carried in all directions. The applications should be 

especially adapted to every section, and the fullest attention 

should be given to the lest favored rather than to the more 

favored counties of the State.” 

All the varieties of work described by Commissioner Draper 
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in his ideal college are now performed by the college of Agri- 
culture. The additional appropriations are needed to enable iz 

to perform its functions on a larger scale and more effectively. 

In the near future the College of Agriculture will have 1,500 or 

2,000 students at Ithaca and it must give them good instruction. 

In the near future the College of Agriculture must cover the 

State with extension work, and for this purpose it must have 

a separate staff of teachers. In the near future the College of 
Agriculture must maintain in addition to its three months’ 
winter school for farmers’ sons and daughters a two months’ 

summer school for teachers who may desire to qualify them- 
selves to give instruction in the elements of agriculture in the 
schools of the State. To prepare teachers of agriculture, to 

bring science to the help of farmers throughout the State, and 

by original research to enlarge agricultural knowledge, are the 

functions to which the New York State College of Agriculture 
and the Federal Experiment Station at Cornell University are 
dedicated. . 
The following is a brief summary of the reports of the heads 

of the several departments. The work of each department is 

described under three divisions: (a) instruction to students; 

(b) investigation and research; (c) extension work among the 
farmers of the State. 

I. Department of Farm Management and Farm Crops. 

(a) This department gave instruction during the year to 169 
undergraduate and 9 graduate students. During the coming 
year more time relatively than heretofore will be given to the 
courses in farm management, which are now quite distinct from 
the courses in farm crops. 

(b) An important piece of investigation during the year was 

the study of the best methods of laying out field experiments. 

But in this department to a greater extent than in some others 
investigation and extension work go hand in hand. 

(c) One-third of the time, and 85 per cent. of the funds of 
the department have been expended on extension work. The 

most important project in this field, as well as in the line of 

research, was the continuation of the Agricultural Survey begun 
last year and now completed for Tompkins County. Among 

other activities of this department were: a corn show held 
during Farmers Week at Ithaca; experiments on the growth of 
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different varieties of corn, and a large number of co-operative 
experiments, ninety-one in all, dealing with various classes of 

plants. The largest number of experiments were on alfalfa 

raising, and on this subject several hundred letters were written 

to farmers throughout the State. ( 

II. Department of Farm Practice. 

(a) In this department a number of actual farm operations 

are carried on as listed in the report of the head of the depart- 

ment, and these actual activities give opportunity for practical 

work to students who need it. Students are, however, advised 

whenever possible to get their practical experience away from 

the College, and University credit is not given for the courses 

in farm practice. For this reason, of course, the resignation in 

the regular courses of this department is comparatively small. 

But in the Winter Course in general Agriculture there was a 
registration of 150 students. 

(b) Investigation is carried on in connection with the regular 

farm operations. Some of the more important now under way 

are a study of the relative cost of ditching with the buckeye 

traction ditcher under different conditions; a comparison of the 

cost of producing dry matter in root and silage crops; a com- 
parison of the durability of woven wire fencing made of wire 
of different caliber. 

(c) A total of 159 co-operative experiments have been carried 
out, and Io visits have been made to farmers in different parts 

of the State where “ special problems” have been under investi- 

gation. 

III. Department of Experimental Plant Breeding. 

(a) Fourteen graduate students have taken part in the ex- 
perimental work of this department. In response to the demand 

for instruction in plant breeding for undergraduate students 
courses: were given this year, and res unannounced they 

were taken by 67 students. 
(b) Research and investigation is, of course, the primary aim 

of this department. Among the more important problems of 

research taken up during the year special mention should be 

made of the very extensive investigations being carried on to 

determine the best-yielding varieties of timothy and those which 
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best resist rust, the experiments to improve the corn crops by 

proper selection and to secure early strains adapted for cultiva- 

tion in this State, the experiments in the breeding of oats and 

wheat, experiments in potato breeding, etc. All this work looks 

toward improved varieties, but the work conducted by this de- 

partment under the Adams Act is required by the text of the 

law to be limited to investigations of fundamental scientific 

nature. All the research carried on under this act is, therefore, 

along the lines of fundamental laws of breeding,— investigating 

the causes of variation, the laws of inheritance, the accumula- 

tive action of selection, studies in mutation, etc. 

(c) It has been found necessary for investigators always to 

keep in fairly close touch with the farmers of the State in order 

to appreciate what problems are of the most importance. For 

this reason, the extension work of the department during the 

year has included about 25 lectures given in various parts of the 

State, exhibits at county and State fairs, and co-operative work 

in the breeding of corn, grains, and potatoes. 

IV. Department of Plant Physiology. 

(a) This department has offered seven regular courses which 

were attended by a total of 110 students. In addition 36 grad- 

uates registered for advanced work in the laboratories. 

(b) Among the lines of research investigation that have been 

carried on are, first, an attempt to secure a complete record of 

the action of nutrient solutions of different composition upon 

plant growth; secondly, observations on the influence of en- 

vironment upon plant growth; thirdly, a study of the fixation 

of nitrogen by fungi; fourthly, special studies in certain physio- 
logical diseases of plants, notably the gum diseases of driipaceous 

and citrus fruits, etc. 

(c) Owing to lack of funds the extension work has been neces- 

sarily confined to correspondence and to co-operation with the 

work of the regular extension department of the College. 

V. Department of Plant Pathology. 

(a) Five new courses were offered during the year making 

seven regular courses besides two winter courses. About 120 

students registered, nearly twice as many as in 1907-1908. 

(b) The research work of this department is naturally confined 

mainly to the study of plant diseases. Important work has been 
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done during the year in investigating the diseases of hollyhocks, 

gladioli, ginseng, grapes, beans, peaches, plums, etc. Some striking 

results have also been obtained in the study of lime-sulphur as 

a fungicide, although another season will be required in which 
to get results that may be fully depended upon. The work in 

this department is, of course, done largely in the field, and on 
account of the limited funds at its disposal it is now the policy 
cf the department to undertake only those investigations which 

are of such importance to the grower as to warrant his financial 

co-operation with the department. Of the seven field labora- 

tories in operation this last season, in different parts of the 

State, five were very largely supported financially by the grow- 

ers. And in connection with the study of lime-sulphur, above 

referred to, the Niagara Sprayer Company of Middleport 

offered an industrial fellowship in the department which was 

accepted by the Board of Trustees of the University. It is 
hoped that in the future other fellowships of this kind may be 

established. 

(c) The seven field laboratories have been very effective in 

demonstrating directly to the people the effects of our investi- 

gations. This year for the first time a general meeting or insti- 
tute was held at one time of the field laboratories where the 

growers could see for themselves the results of our work, and 

where the matter could be carefully taken up and explained to 

them by those in charge. Other forms of extension work in 

this department have been exhibits, demonstrations, and dis- 

cussions of diseases and means of combating them before socie- 

ties of growers, at state and county fairs, in connection with the 

special farm train, etc. 

VI. Department of Soils. 

(a) Eight regular courses have been offered by the department 

this year. 
(b) Studies in soil granulation and of moisture in soils have 

been continued. 
(c) A great amount of extension work has been carried on 

by the department. First, in co-operation with the United 

States Bureau of Soils there has been carried on a detailed soil 

survey covering approximately 1,450 square miles in Washing- 

ton and Ontario counties. In addition to this during the sum- 

mer of 1909 a rapid reconnaissance survey was made covering 
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about 3,500 square miles in the counties of Chautauqua, Cat- 

taraugus, Erie, and Allegany, all in western New York. Sec- 

ondly, a State Drainage Association was formed through the 

efforts of this department with the object of collecting and 
disseminating information about drainage systems and all ques- 
tions concerning improvement of swamp lands. The funda- 

mental importance of such a movement to this State is recog- 
nized when we remember that there are 2,500 square miles of 

swamp land in the State, and at least 10,000 square miles addi- 

tional land on which the installation of a better drainage system 

would be highly profitable. Thirdly, a large number of co-oper- 
ative experiments have been offered in problems of drainage, 

tillage, fertilizers, etc. Exhibits have been made at five agri- 
cultural fairs, and in connection with the farm special. In addi- 

tion to all this, several hundreds of letters have been written 

in reply to inquiries concerning soil problems. 

VII. Department of Soil Investigation. 

(a) The work of this department, as its name implies, is 

almost entirely of a research character, and instruction was 

therefore confined to seven graduate students. 

(b) The investigations of the department are conducted in, 

(1) the experimental field of the University farm, (2) a series of 

concrete tanks, (3) a small glasshouse, and, (4) the laboratory. 

Special mention should be made of the concrete tanks, 24 in 

number and of sufficient size to produce plants in a normal 

manner under conditions which approximate actual field work 

and yet allow of the keeping of accurate records. Fourteen dis- 

tinct investigations are now being carried on. Among the more 
important new ones begun in 190g are those to determine the 

influence of the growth of certain crops on the formation and 
loss of nitrates in the soil, the changes that occur in the com- 
position of certain properties of the soil as it gradually deterior- 

ates or improves, the effect of the continuous use of certain 

mineral fertilizers on the physical and chemical properties of 

the soil and on the bacteriological flora and the activity of 
certain forms of bacteria. 

VIII. Department of Horticulture. 

(a) The teaching of this department has been organized into 
four main divisions: Graduate Work, Pomology, Floriculture, 
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and Olericulture. All the divisions are growing rapidly, and 
the courses have been increased and enlarged in scope. In the 

first term instruction was given to 1o1 undergraduates, in the 
second term to 143 undergraduates. 

Research in the division of pomology included experiments on 
mixtures and sprays to control black rot, experiments in orchard 

management to determine the reason for the non-productive- 

ness of an eighteen-year-old orchard, and a survey and study of 

the strawberry regions of New York State. In the divisions of 
floriculture and olericulture experiments were made, first, in the 

use of ether and chloroform in forcing flowering bulbs; secondly, 

in producing a new hybrid cucumber which promises to be of con- 

siderable commercial value; thirdly, testing fertilizers for tomatoes, 

etc. Other studies conducted by the department related to the 

conditions of growth of rhododendron, peonies, hollyhocks, 

hedge plants, etc. Two important Agricultural Experiment Sta- 

tion bulletins have been issued during the year, No. 259, “ The 

Peony,” and No. 260 “American Varieties of Beans.” 

(c) The compiling of the records of the orchard survey in 

Orange, Ontario, and Monroe counties has been continued. The 

divisions in floriculture and olericulture sent out materials for 

III co-operative experiments. Members of the department have 

responded to a great many calls for lectures at Granges, etc., 

and in connection with the extension trains. 

IX. Department of Entomology. 

(a) The total enrollment in the classes of the department was 

513 students as compared with 378 of the year previous. 
(b) The work on text books by members of the staff noted last 

year has been continued. The text books by members of the staff 

noted last year have been continued. The text book on general 

biology has been completed and the book on the Arachnida is near- 

ing completion. The studies begun last year on the species of 

Isosoma infesting timothy grass have been continued. For a 
thorough investigation of this subject it was found necessary to 
make a complete study of various seed-infesting chalcis-flies, and 

the results of this study have been published as Bulletin No. 265 
of the Experiment Station. Work on other insect pests is now in 
progress. Researches regarding insects and crustacea that serve as 

food for fishes have been continued and supplemented by a study 
of the algae of the marshes of the upper Cayuga lake basin. 
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(c) The extension work, following the lines of previous years, 

has consisted in an extensive correspondence regarding injurious in- 

sects, a few co-operative experiments with farmers in spraying, and 

attendance at fairs with exhibits of injurious insects. 

X. Department of Dairy Industry. 

(a) Thirteen regular courses were offered by this department 
with a total registration of 378 students. Besides this, instruction 

was given to 179 Winter Course students, making a total enroll- 

ment in the department of 557. 

(b) The following are some of the lines along which experi- 
mental work has been conducted. First, the cow testing begun 

last year has been continued with results that will without doubt 
prove of commercial value to diarymen. Secondly, supervision of 

the milk supply for the city of Ithaca has been continued in co- 
operation with the city board of health, and has resulted in im- 

proving the general quality of the milk sold in the city. Thirdly, 
an improved method has been worked out for determining the 

percentage of moisture in butter. Fourthly, the study of bacteria 
in drinks manufactured from fermented milk has been continued. 

Fifthly, studies have been made to determine inexpensive methods 

whereby the small milk producer may, under more sanitary condi- 

tions, produce cleaner milk without materially increasing the cost. 

(c) Several thousand letters have been written in answer to 

inquiries from dairymen all over the State, and exhibits and in- 

struction have been given at fairs. 

XI. Department of Animal Husbandry. 

(a) This department enrolled 176 students during the first term 
and 127 students during the second term, besides giving instruction 
to 330 Short Winter Course students during the winter months. 

(b) Two Agricultural Experiment Station bulletins have been 
published during the year, No. 268 “The Substitution of Roots 

for Concentrated Foods in Rations of Milk Production,” and No. 

269 “ Substitutes for Skimmed Milk in Raising Calves.” 

(c) The extension work of this department has been increased, 

particularly in the directions of supervising records of production 

of cows, and of making regular monthly inspection of 25 herds. 

XII. Department of Poultry Husbandry. 

(a) Nearly all the courses given in this department during the 

year have been strengthened by better laboratory and equipment 
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facilities. During the year 84 regular students were enrolled in 

the department and 85 Winter Course students, a total of 169. 
(b) Of the 17 projects investigated, many of the experiments are 

planned to continue for a series of years. They are intended to 

throw light on the question of heredity, of constitutional vigor as 

affected by cross breeding, on the influence of the method of keep- 

ing eggs for hatching, the comparative infiuence of natural versus 

artificial incubation, the effect of different conditions of yarding 

and feeding fowls, and the influence of various methods of rearing 

chickens. 

(c) Seven thousand and eighty-eight letters have been written 

by this department during the year including printed postal replies 
to inquiries for poultry literature. This work takes the entire 

time of three persons with considerable special clerical help on 

occasions. On account of lack of funds it has not been possible 

to develop any co-operative experiments, but one Reading Course 

Lesson (No. 45, March, 1909) has been prepared and also three 
lessons for the Rural School Leaflets. Educational Exhibits have 

been shown at fairs and poultry shows, and during the year mem- 

bers of the staff have spoken at 22 meetings in different parts of 

the State. 

XI. Department of Farm Mechanics. 

(a) The total number of students receiving instruction in this 

department during the year was 215. 

(b) The investigation of spray nozzles mentioned in last year’s 

report has been about two-thirds completed. For this work a 
special mamchine, the “ Sprayograph,” has been devised to take 
records of the distribution and character of spray from any nozzle 

at any pressure or range. 

(c) There has been no adequate force for any considerable ex- 

tension work. 

XIV. Department of Agricultural Chemistry. 

(a) In its five letters and four laboratory courses this depart- 

ment gave instruction during the year to 420 students as com- 

pared with a total enrollment the previous year of 248. 

(b) Investigation followed two main lines, first, a continuance 

of the study of the moisture contained in evaporated fruits, and sec- 

ondly, an investigation into the chemical composition of hens’ eggs 
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with special reference to the chemical changes taking place during 

incubation. 
(c) The work of this department consists largely in analyses 

for other departments, and for the people of the State. During 

the year 726 analyses were made, among them 254 of roots, 114 

of soils, 109 of evaporated apples, 57 of eggs, etc. 

XV. Department of Rural Art. 

(a) The courses in this department are intended to bring to the 

students from rural districts a finer appreciation of the beauty of 

country scenes and a desire for more artistic surroundings for 

their homes. Attempt is made also to train the individual in land- 

scape design. Teaching and drafting were done largely in the 

rooms of the College of Architecture of the University, and their 
excellent library has proved of great use to our students. Inspec- 

tion trips to public and private parks throughout the State add to 

the value of the courses offered. 

(c) There is rcom for considerable extension work in this de- 
partment in the creation of better surroundings about our rural 

schools and about the homes in rural communities. During the 

coming year it is hoped to have one representative school in each 

county of the State enter into an arrangement whereby upon their 

promise to see to its execution we will make for them a plan show- 

ing a well organized and an attractive arrangement for their sur- 

roundings. Lectures were given during the year on domestic and 

Civic improvement in Watertown, Ogdensburg, Canton, Depew, and 

Buffalo, besides talks, lectures, and discussions at St. Lawrence 

University and at the Grange meetings at Burke, N. Y. During the 

year a bulletin upon shade trees was issued and met with a wide de- 

mand. This year it is hoped to publish one or two bulletines on the 

improvement of the home, both rural and suburban, fully illustrated 

with plans and photographs. 

XVI. Department of Drawing. 

(a) Heretofore instruction in drawing has been given in other 
colleges of the University, but this year the department was given 

quarters of its own. There were registered 147 students and the 

instruction that was given to them will prove of practical use in 
the scientific work of their agricultural course. Part of the work 
of the department was along the line of preparing illustrations for 

the college bulletins. 
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XVII. Department of Rural Economy. 

(a) The aim and purpose of the nine courses given by this de- 

partment is to give students in agriculture a fundamental knowl- 

edge of the general economic and social problems of agriculture 

in their historical as well as present day aspects, in order that these 

students may be fitted to become leaders in the State and the 

Nation in the general uplift of agriculture. 

(c) Extension work is carried on by correspondence. The de- 

partment has been of assistance in the organization of a co-oper- 

ative buying enterprise at Bedford Station. Studies of such en- 

terprises at home and abroad, if carefully made, would be of im- 

mediate practical benefit in the further development of such enter- 

prises throughout the State. 

XVIII. Department of Home Economics. 

(a) The past year saw the beginning of a course in home 

economics to continue throughout four years, and leading to the 
regular degree of the college. There is also offered a one-year 

general course open to women of any college of the University, in 

which last year fourteen students were registered the first term 

and twelve the second. Twenty-one students were rgistered in 

the Winter Course offered by this department, which consists of 

lectures, demonstrations, and laboratory work upon the principles 

of nutrition, sanitation, house building, general household man- 

agement, etc., with special reference to the needs of the farm 

home. 

(b) A dietary study was made by a member of the instructing 
staff to show the methods and results of such a study. Experi- 

ments were made upon subjects connected with the washing of 

colored goods, with cooking, etc. Material has been carefully col- 

lected upon many problems of the farm home — sanitation, rural 

social problems, the question of kinds of literature read in the 

homes, etc. 

(c) The extension work of this department consists largely in 

the sending out of bulletins in the Farmers’ Wives Reading Course. 

During the year four bulletins on the general subject of sanitation 

were sent out to 13,500 women. These bulletins are used as the 

basis of study in 24 clubs, which meet regularly once or twice a 

month, and whose active membership numbers 549. Instructors 
in the department visited 40 such clubs, Granges and other farm 

meetings. In connection with Farmers’ Week at Ithaca in Feb- 
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ruary, there was organized a Housekeepers’ Conference with the 

object of bringing the farm women into as close touch with the 

work of the college, pertaining to the home, as the farmer 1s 

brought into touch with the work in the college pertaining to agri- 

cultural subjects. It is planned to make this conference a special 

field for experimental work in home economics and to give the 

farmers’ wives an opportunity for exchange of practical in- 

formation. 

XIX. Extension Office. 

(a) The teaching work of this department consists in lectures 

and discussions on problems of University extension in agri- 

culture. Practice is given also in oral and written presentation of 
agricultural topics, with criticism and individual appointments on 

the technique of public speaking. The courses are designed to 

acquaint students with parliamentary practice, to encourage interest 

in public affairs, and to train for effective self expression in public. 

A limited number of juniors and seniors are sent out into the State 

to address meetings. Special mention and appreciation should here 

be given to the prize founded by Mr. A. R. Eastman, of Waterville, 

N. Y., amounting to $100 annually for an agricultural public speak- 

ing stage. This prize is to be given for the first time this coming 

year. 

(c) It is the aim of this office to aid all departments in the 

college in arranging for lectures throughout the State. Lectures 

are given at fairs, before societies and institutes, on farm trains 

and during Farmers’ Week. Two “farm specials” were run 

during the year, one in co-operation with the Erie and the other 

with the New York Central railroad. In this way direct appeal 

was made to some 25,000 persons. The second Annual Farmers’ 

Week, held in February, brought an attendance of 2,000 farmers 

to Ithaca. At the State Fair 16 departments of the college were 

represented, and a staff of between 20 and 25 men was in constant 

attendance giving advice to hundreds of inquirers. In addition 

there have been exhibits at 20 county and town fairs. As secretary 

of the New York Experimenters’ League this office aids and pro- 

motes the co-operative experiments as outlined by the different 

departments, and refers the correspondence as it arises to the de- 

partments concerned. Some 500 such experiments were conducted 

during the year. 
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XX. Department of Rural School Education. 

(a) Throughout the country there is a growing appreciation of 

the educational value of nature study work in school and home 
gardens. A course was given by the department this year to eight 

students who desired to prepare themselves for pedagogical work 

along this line. 

(b) By means of the Cornell Rural School Leaflet published each 

month during the college year, an effort is made to reach the 

teachers and farm children in the district schools of the State. 

Kach leaflet, as will be seen by reference to those published with 

this report, consists of two parts, one for the teacher and one for 

the boys and girls. In the teacher’s leaflet are suggestions and 

lessons for schoolroom use relating to country life. The leaflet for 
boys and girls relates to general outdoor study. The children are 

encouraged to organize clubs in their home districts and to work 

together in learning things that would deepen their interest and 

knowledge of out-of-door life and work. The importance of this 

work will be realized when it is stated that upward of 70,000 

children and 6,000 teachers were reached in this way during the 

year. Effort is made also to keep in touch with the school com- 
missioners, conductors of institutes, teachers, and grangers through- 

_out the State, so that they may know of the helps that are being 

sent out for the benefit of farm children. 

XXI. Home Nature-Study Course. 

(a) Sixteen women were registered: during the year in the two 

courses offered at the University for the preparation of nature 

study teachers for primary and grammar grades. 

(b) During the year there have been published four leaflets of 

the Home Nature-Study Course containing sixty-five lessons. The 

object of these leaflets is to instruct the teachers of elementary and 

rural schools in the subject-matter and methods of nature study. 

Besides libraries, experiment stations, etc., these leaflets reached 

between 4,000 and 5,000 teachers. 

It will be observed, therefore, that the activities of the College 

of Agriculture continue to be maintained along the three well- 

marked lines of instruction to students who attend the College, ex- 

tension work among the farmers of the State and their families 

as well as teachers in the schools, and investigation and experi- 

mentation both in the laboratories of the College and on selected 
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farms throughout the State. The goal is an enlargement of agri- 

cultural knowledge, a better education for farmers, and scientific 

method applied to the organization of their industries. 

The College and Experiment Station are doing their work well. 

They are rendering a real and valuable service to the entire State. 

But present and future needs demand increased facilities and 

larger appropriations. Here are the words of Director Bailey, who 

fully recognizes the needs and problems of the College and the 

fields of service that lie open before it if only the Legislature and 

the people of the State will make the necessary appropriations : 

“Tf you could know the requests and the demands that come to 

this College from the folks on the farms and in the rural schools, 

you would realize that all these problems are on us at this moment, 

and that something worth while must be done to solve them. This 

institution can little more than touch the spontaneous demands of 

the people, let alone starting knew plans. We are pressed to the 

utmost merely to keep up. Every one of the twenty departments 

of this College must have greatly increased facilities if the country 
life interests of the State are served as much as they need to be 

served. 

“We are conducting reading-courses with less than 16,000 

farmers and farmers’ wives in New York, yet there are a half 

million such in the State. We are reaching at this moment less 

than 7,000 teachers, but there are 40,000 school teachers in the State 

and hundreds are being prepared every year. We are reaching 

65,000 children this year, out of one and one-half million in the 
elementary and high schools of the State. We are conducting 

demonstration or test work on some 300 farms out of the 227,000 

in the State. We are teaching at the rate of one student for about 

500 farms. In this College of Agriculture, large as it has grown 

to be, we yet have less than one student to each rural township in 

the State. There are probably more farm girls and boys in any one 

agricultural county in the State than are now in this College of 

Agriculture. All this is in spite of the fact that the number of 
students is increasing so rapidly that we cannot properly keep up 
with the work. The value of farm property in New York in the 
last census year was $1,069,723,895. The money appropriated for 

maintenance of college education in agriculture is about one sixty- 

sixth of one per cent. of this valuation. 
“Persons constantly express surprise that these buildings are 

packed to their utmost even when they are little more than com- 
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pleted. It is a fact that they are packed, however, and that we 

ought to accept no more students with the present facilities. This 

is only a demonstration that the people are ready. Not all the 
farm youth, of course, will want a college education, but enough 

will want it to warrant the doubling of the present plant of this 

College of Agriculture at once.”’* 

Is it too much to hope that the Legislature and the State, which 

are already so deeply committed to the support of this important 

work, will hear the appeal of the great rural interests of the State 

as they are expressed in the pressing needs of the College of 

Agriculture? 

Respectfully submitted, 

JACOB GOULD SCHURMAN, 

President of Cornell University. 

* The College of Agriculture and the State, by L. H. Bailey. An address 
delivered on the occasion of Farmers’ Week at Cornell University, February 
26, 1909. 



REPORT OF THE DIRECTOR OF THE NEW YORK 
STATE COLLEGE OF AGRICULTURE FOR THE 

YEAR ENDED SEPTEMBER 30, 1909. 

To the President of the University: 

Sir.— 1 submit herewith a general statement of the status and 

work of the New York State College of Agriculture at Cornell 

University, together with statements from the heads of departments 

(for which I ask special attention) showing the condition of these 
departments and what they are accomplishing in agricultural educa- 

tion and investigation. These various statements naturally de- 

scribe the work of the College, and raise the question of its future 
structure and policy. In connection with these statements, I trans- 
mit the Experiment Station bulletins and other publications of the 

College for the year ending September 30, 1909. 

The work of the College for the past year has been characterized 

on the part of all its officers by great zeal and industry, and on the 

part of students by the finest college spirit and the best co-operation 

with teachers. It is a great pleasure to partake in the enthusiasm 

that is part of an institution in which every one, professors and 

students alike, feels that he is engaged in a work that is designed 

directly to aid his fellows and to contribute its part toward the re- 

construction of society. 

Registration in the College has grown steadily and rapidly since 

it became a State institution. Following is the number of students 

for the year 1908 to 1909 (including only those who register in 
the College of Agriculture, and not students in other colleges who 

may take more or less work in the College) : 
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Scope of a College of Agriculture. 

A college of agriculture is an institution that stands broadly for 

rural civilization and that includes within its scope such a range of 
subjects as will enable it to develop an entire philosophy or scheme 

of country life, as founded on agricultural pursuits. This means 

that such an institution must include within its range all the subjects 
that have to do with the growing, handling and caring for crops, 

the rearing, handling and caring for animals in health and disease, 
and all the subjects that underlie the development of good farm 

homes, together with the social, economic and educational questions 

involved. It must handle all the live-stock, forestry, cropping and 

other questions. All the work of such a college should be tied 

together by the two departments of Farm Management and Rural 

Economy (or their equivalents). The growth of a State college 

of agriculture is limited only by the limitations of the subjects for 

which it stands and the willingness of the people on whose support 

it rests. 

If this conception of a college of agriculture is sound, then it fol- 

lows that the New York State College of Agriculture must be 

expanded, and it must take in work that is now outside its organ- 

ization. It is now highly developed in some of its departments, but 

it does not cover the entire field. 

In order to develop any of its work in the most fundamental 
way, great attention must be given to research, the spirit of the 

quest for truth dominating it and making it secure. There can be 

no spirited teaching of college grade in the natural sciences unless 

it is founded on original personal investigation. 

Enlarged Facilitics. 

The New York State College of Agriculture is now growing so 

rapidly, both in its local and extension work, that the mere physical 

lack of floor space for lectures and laboratories has come to be 

acute. We are now face to face with the problem either of de- 
veloping the space and equipment in the College of Agriculture or 
limiting the number of students who shall be received. Inasmuch 

as the new interest in country life is only beginning to express 
itself, it would seem to be a misfortune for the State to limit the 

facilities for collegiate instruction and extension work; yet this is 

a question that the State itself must settle. We cannot be ex- 

pected to receive more students than can be accommodated with 

the facilities that the State provides. 
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The barns and glasshouses that are now being erected should 

be extended from year to year, to meet the growth of the institu- 

tion and to complete the plans already projected. If the College 

grows as it should, to represent the country life of the Empire 

State, all the departments must be enlarged and other departments 

must be added. Some of the most necessitous of the present de- 

mands in the way of housing, I shall now mention. 

1. An auditorium or meeting place for all students and for 

patrons of the College, should be provided at once. The present 

auditorium seats about 600 persons. The students will probably 

number nearly 1,000 this coming year. In our plan of organization 

and co-operation, it is essential that all students and members of the 

staff meet together frequently. Moreover, the College is a natural 

meeting place for the farmers of the State in their organizations 

and conventions. The “ Farmers’ Week” annually brings together 

many more persons than the present auditorium will accommodate. 

It would undoubtedly be possible to combine considerable labora- 

tory space with a new auditorium building, thereby relieving some 

of the congestion in the present buildings. 

2. Great pressure is now beginning to be felt in our animal hus- 
bandry work, including in that phrase the work both of Professors 
Wing and Rice. The location of the new barns far to the eastward 

makes it imperative that the instruction given by Professor Wing’s 

department be housed in that direction and removed from the 

present College compound. This means that not only must addi- 
tional barns be provided, but that a new animal husbandry building 

must be erected somewhere in the neighborhood of the barn area, 

and provision be made for the expansion of the Department of 

Animal Husbandry (as explained in a latter part of this statement). 

3. The Department of Poultry Husbandry is very much cramped 

in its present quarters, and it has wholly outgrown its facilities. 

This department should at once have a large building for class 

rooms, laboratories and offices. At least thirty acres, and probably 

more, should be provided for the use of the Poultry Department. 

This means that this department must in time be removed from its 
present quarters, and that new buildings must be provided in con- 

nection with new land. The poultry associations are now engaged 

in a movement to secure for the Poultry Department a sufficient 

appropriation to put it on its feet. It is with special satisfaction 
that I second this movement. Poultry work has undergone a long 

struggle to win for itself a place in the colleges of agriculture, and 
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our own Poultry Department has been a leader in this effort. In 

tlis College, poultry work has established itself as a worthy and 

dignified part of an educational enterprise, and it has contributed 
very much to the effectiveness of poultry raising throughout the 

State. Since practically every person on the land grows fowls, so 
nay the knowledge of poultry husbandry be made a means of edu- 

caticn for all rural-minded people. Commercially, the subject is 
of vast importance. I desire to see it recognized by thoroughly good 

and adequate quarters, the necessary equipnent, and sufficient land 
for its purpose. 

4. The Agronomy building should be extended to treble its pres- 

ent capacity. The original plans called for a building considerably 

larger than at present, it being cut down to come within the funds 

available. This building houses several departments and is the most 

congested part of the College buildings at present. 

5. The Department of Farm Mechanics is in great need of room 
and equipment. It now occupies one small end of the basement 

of the Agronomy building. If this department is to grow, it will 

need to have a building and equipment of its own. Machinery and 

implements require much room not only for storage, but they de- 

inand large laboratory space if students are to work with them 

cffectively. The time ought not to be far distant when this depart- 

ment can be divided into its two main themes — Farm Mechanics 

and Rural Engineering. The latter title would cover all questions 

of field engineering as applied to agriculture, as the surveying and 

laying out of land, leveling and grading, the construction of roads, 

bridges, drainage and irrigation work, and the like. 

6. The Home Economics work is now well established in the 

College, and is growing. If it at all adequately meets the needs of 

the State it must very soon have a separate building and equipment 

of its own. There is the greatest necessity that means be pro- 
vided for training the farm woman in home-making, nutrition, 

furnishing, and all else that goes to make up effective woman’s 

work. I have long felt that the main building of a Home 

Economics Department should be modeled somewhat after a very 

large and commodious farm house, in which an ample domestic 

chemical laboratory could be maintained, and with suitable rooms 
in which instruction in decoration and furnishing and household 

arts could be given and illustrated. This department is now housed 

in very small rooms on the top floor of the main building, and is 
much crowded. Rural civilization rests directly on the farm home; 
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and in the future all homes should be organized on rational pro- 

cedure and trained ideals. 

7. We are not meeting our responsibilities in respect to the train- 

ing of teachers for rural communities. We have had the nucleus 

of a Normal Department for some time, but it is not growing in 
the way that it should. It has practically no offices of its own, and 

has no laboratories or lecture rooms. I have long felt that such a 

department should have an actual rural school in operation as a part 

of its laboratory equipment, and have attempted to secure this addi- 

tion. J urge most careful attention to this division of the College 

of Agriculture. 

8. Quarters must speedily be secured for the Department of 
Rural Art. This department has never had a class room. In fact, 

it has no place in the College of Agriculture except one small office 

that has no window. The draughting work is now performed in 

the drawing rooms of the College of Architecture. This arrange- 

ment has been satisfactory to us and we should be glad to continue 

it; but the time is practically at hand when, because of the growth 

of both the College of Architecture and of our Rural Art work, 

other quarters must be provided for the draughting. Plan work 

of the kind that a landscape architect must do requires large space. 

I do not think that the importance of this department has gener- 
ally been appreciated, but I am convinced that we must develop 

the scenery attractiveness of the open country if we are to make 

rural life as resourceful and satisfying as it is capable of being. 

The purpose of our Department of Rural Art is not only to train 

landscape architects, but also to develop a point of view in all our 

students on the necessity of good surroundings in rural homes, 

school grounds, churches, cemeteries, highways, and all other 

spaces. There is a growing demand for our advice on these mat- 

ters from farmers, school officers, and others. It is not the pur- 

pose of the Rural Art Department to do the work that lies prop- 

erly within the field of the professional landscape architect or land- 

scape gardener. The development of rural art really lies mostly 

outside the field of professional practice and comes within the 

scope of the activities of an educational institution. Any awaken- 
ing of public sentiment as to the necessity of better surroundings 

in the farming country should increase the general demand for 
professional practice as well as to be of inestimable value to the 

people themselves. I have long had in mind a low building of the 

Sungalow type, neatly placed in an attractive planting, which should 
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be the home of our Rural Art Department, from which should radi- 

ate the best ideas on the improving of country surroundings. 

g. In this connection I desire to call attention to the fact that on 

our University farms there should be model farm houses of differ- 

ent sizes and costs. These houses should be used for our farm 

workmen and others employed by us, the extra rooms, if any, to 

be rented to students. These houses should represent the best 

art and practice in rural architecture. Within a generation, prac- 
tically all the farm buildings in New York State must be rebuilt 
or remodeled, not only because they are largely old or in poor re- 

pair, but also because they must be adapted to new conditions. I 

do not know of any other agency than this College of Agriculture 
that shall lead in giving advice on this very important subject. I 

would not invade the field of the practicing professional architect; 

but the practicing architect is not likely to take up farm architecture 

as a business because the fees are too small to make it attractive 

to him. This work, like that of Rural Art, must arise from some 

institution maintained by the people. The discoveries and applica- 
tions of science demand wholly new conceptions in the construc- 

tion of barns, stables, and other farm buildings; and rural dwell- 

ings need to be reconsidered. All this naturally demands a De- 

partment of Rural Architecture in this College of Agriculture. 

10. I wish also to call attention to the very unsatisfactory con- 

dition of our Agricultural Chemistry so far as facilities are con- 
cerned. We have only one professor in this great field and he is 

housed in rooms that are entirely insufficient for the best work and 

the smallness of which prevent any adequate growth of the Depart- 

ment. As compared with the leading colleges of agriculture and 

with the necessary demands of our work, our agricultural chem- 
istry needs to be at least trebled, together with provision for its 

steady growth in the future. What policy should obtain in con- 

necting this work with the chemical department of the College of 

Arts and Sciences is also a question that should now be considered. 
I feel that we cannot long maintain our standing without developing 
our chemical work far beyond its present extent and scope. 

The above statements show that, notwithstanding the rapid de- 

velopment of the New York State College of Agriculture in recent 

years, the institution is only beginning to grow and to meet the 

needs of the State. The proposition to double the present buildings, 

equipment, and capacity of the College should be at once placed 
before the people. 
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Extension Work. 

There is the greatest necessity for this College of Agriculture 

to coriduct extension work on a broad basis and under a definite 

and well-considered plan. At present, we are only touching the 

problem here and there. 
New York should start out a thoroughgoing survey to determine 

what are the native and actual agricultural resources of the State. 

A definite program should be developed to which the College can 

work systematically for a series of years. I do not see how the 

best progress can be made in developing the internal resources in 
the State unless we have knowledge of our actual conditions and 

take stock of farms, soils, wood-lots, streams, schools, rural 

churches, country organizations, markets, social and economic con- 

ditions, and all other factors that underlie a worthy rural civil- 

ization. ; 
At the same time we must undertake to aid the farmers of the 

State by attacking their problems directly on the farms where they 
occur. This work of itself demands a large force of well trained 
men, and the people are constantly making more demands on us 

for this purpose than we are able to satisfy. 

Demonstration and test work on farms, soil and other surveys, 

reading courses, nature-study agriculture in the schools, work with 

teachers, boys’ and girls’ clubs, work with the fairs, lectures, in- 

spection of herds, orchards and other farm properties, the giving 

of personal advice on occasion, correspondence with the people on 

all lines of agricultural subjects — these and similar activities con- 
stitute the proper and necessary extension work of the College. 

There is every indication that this work, in which this College has 
so long held a leading position, must be curtailed rather than ex- 

tended unless special means are provided for it; and this would be 

a direct loss to the State. 
A large part of the responsibility of keeping New York near the 

front rank as an agricultural State falls on the College of Agricul- 

ture. Our officers are willing and glad to assume the responsibility 

if they are given means with which to work. 

Internal Organization. 

The question of internal organization of departments in a college 

of agriculture needs also to be considered. The work of a high- 
class college of agriculture is no longer local. If it does its duty 

and meets its opportunities, it must cover the State with extension 
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work. This means that some of the officers must be absent from 

the College a good part of the time. The people are entitled to re- 

ceive instruction on their farms and at their homes by officers of 

experience and standing. 

I conceive that every well established department in this College 

of Agriculture should contain at least two full professors. One 
of these professors should be specially adapted to the local work 

in the College itself and the other to the extension work. 

When one is absent the other should be present, so that there is 

always a responsible officer of high rank in residence. Of course, 
one of the professors should be the ranking officer and be respon- 

sible for the policy of the Department. All thoroughly good and 

sound work must rest on fundamental study and investigation, and 

one of the professors should represent this phase of the work. 

Since the position of the fundamental student is less likely to be 
safeguarded by public opinion, I should like to see the headship of 

each department represented by a thoroughgoing investigator who 

would himself be a student of the fundamental problems involved 

in his subject. | 
Of course, instructors and assistant professors would be needed 

in addition in all the departments, but at least two men should 

eventually be permanently a part of each independent department 

in the College. 

This at once raises the question as to what the ultimate depart- 

mental divisions in the College of Agriculture are to be. I do not 
intend to discuss this question in detail at this time; I wish only 

to say that we have not yet nearly reached the ultimate depart- 

mental divisions in this College. This is particularly apparent in 

those departments that deal directly with the actual rearing of ani- 

mals and growing of crops. On the one side, for example, we have 

the two departments of “ Farm Crops” and “ Horticulture.” These 

names do not represent units or entities. Eventually we must have 

departments representing such divisions as cereal-crops, hay-crops, 

fruit-crops, flower-crops, vegetable-crops, fiber-crops, and the like. 

On the live-stock side, there should be departments of animal 
nutrition, animal breeding, stock-farm management or some other 

division representing the practice and business of rearing and 

handling animals, an officer who shall devote himself largely to 

stock-judging, and other officers who are expert in the different 

groups or species of animals; and in providing these departments 

we must not overiook bee-culture, fish-culture and other branches 



REPORT OF THE DIRECTOR. xxXxXV 

that are yet little developed in the North American colleges. There 

is special need for scientific and long-continued investigation into 

the principles and practice of the breeding of domestic animals, a 

subject that remains practically unattacked notwithstanding volumin- 
ous writing on it. The proper study of this subject would entail 

much expense for animals, lands, equipment, and men; but sooner 

or later the inquiry must be undertaken. It is useless to begin 

work of this kind without ample facilities and the assurance that 

the work will be continuous. At this College, the live-stock inter- 
ests have grown in recent years and we have no apologies to make 

as far as we have gone; but the work is far short of meeting the 

needs of the State. 

Some of the subjects now beginning to be loosely combined into 

departments of rural economy, or under similar titles, in the col- 
leges of agriculture, must eventually be separated into co-ordinate 

departments or subdepartments. It is evident, when one comes to 

consider the matter, that one officer cannot be expected long to 

handle effectively such separate subjects as prices, co-operation, or- 
ganization, social results of education, historical development of 

agriculture, statistics, land tenures and occupancy, rural social 
movements, systems of farming as affecting local institutions, and 

all the other studies of the rural problem lying outside or beyond 

the questions of technical farm practice. 

Student Activities. 

I desire to put it on record that the students in the New York 
State College of Agriculture, as well as the staff, exercise a very 

great influence on the work and temper of the institution. All the 

persons in the College, staff and students together, constitute a 

social group. The institution is trying to work out a real social 

co-operative structure. 

The students have associated themselves together in a number 

of organizations representing the several teaching and social activi- 

ties. Some of these are open to farmers and women who have 
not been students in the College. The following clubs indicate the 
nature of this association: Lazy Club (Horticulture), Round-up 

Club (Animal Husbandry), Synapsis Club (Plant-Breeding), Juga- 

te (Entomology), Plant Doctors, Poultry Association, Cornell 

Chapter of American Society of Agronomy (composed of mem- 
bers of the faculty and graduate students), Frigga Fylge (Agri- 

cultural Girls’ Club), Cornell Agricultural Musical Clubs, repre- 
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senting the glee club and the mandolin club, and the Athletic Advis- 
ory Council of the College of Agriculture, representing the track, 

crew, baseball, soccer football and basketball interests; Cornell 

Dairy Students’ Association; Cornell Horticultural Union (resident 

and former students) ; Students’ Association of the New York State 

College of Agriculture (resident and former students) ; New York 
State Drainage Association (essentially not a student organiza- 

tion) ; The Home-Makers’ Conference (open to women throughout 

the State who wish to join. Winter-course girls in Home Eco- 

nomics are eligible). The students in the winter courses have their 
special clubs in addition, and each year have inter-club debates for 

the Morrison Winter-Course Trophy Cup. Most of the above or- 

ganizations are represented and united in the Agricultural Asso- 

ciation, which is the oldest association of students in Cornell Uni- 

versity, having been organized in 1871. 

The Agricultural Assembly, which meets on the first Thursday 

evening of each month during the college year, is the compre- 

hensive association of the interests of the College, when faculty 

and students meet together on a common social basis. The College 

has its own student oratorical stage, and its own student periodical, 
The Cornell Countryman. The Student Agricultural Extension 

Committee arranges for meetings of farmers in their local halls, 

and provides student and faculty speakers who discuss pertinent 

subjects. 

All this student activity should be guided by a sympathetic man 
who is responsible to the administration of the College. Such 

guidance should produce results of the very greatest value in the 

building of character and in the training of young people to work 

together for the common good. It is with this purpose that I have 
framed out the, field for A. R. Mann, who is in every way well 

adapted to this work. It represents a new department of activity, 

but I am convinced that it is capable of being made as important 

as any regular teaching department, and I hope that it will be main- 

tained and encouraged. It is of the first importance that all the 

student forces, even outside of regular and recognized classes, be 

held in hand, and directed into useful and effective effort. This 

is more important in character-building than the mere formal work 

of a recitation-room. 

Program of Publicity. 

I think the time has come when this College of Agriculture should 
throw itself directly on the people of the State, acquainting them 
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with the work that needs to be done and letting them feel the re- 

sponsibility to see that means are secured for carrying it forward. 

The responsibility must rest with the people and Ee must be made 

to understand that it is so. 

We at Cornell are not engaged primarily in developing an insti- 
tution, but in conserving the welfare and developing the internal 

resources of the State. The Legislature does not yet realize that a 

college of this kind should become a regular part of the State pro- 

gram. It is not merely another institution, competing with those 

already in existence, but a new kind of enterprise, having for its 
object the betterment of the State and the training of young men 

and women to live hopefully and resourcefully in the country. 

We are beginning a college of agriculture, not completing one. 

Few persons even yet realize what aids an institution of this kind 
will contribute to the welfare of the future. JI am in position to 

appreciate this, for the most urgent requests are constantly coming 

to my desk from all departments in the College for the means to 

dao useful work. These are all unselfish. They are not requests to 

empower an officer to build up his department, but to enable him 

to do work for his fellows all over the State. I am powerless to 

provide the means, and I see the opportunities pass and the men 

grow old and the work of the people remaining not done. 

I have long felt that the people of the State should be given - 

means for the exercising of greater control in the affairs of the 

College. This seems now to be happily provided for in the action 

of the last Legislature in creating five State trustees to be ap- 

pointed by the Governor. These trustees will interpret to the Col- 

lege the needs of the people and will interpret to the people the 

needs of the College. 

The growth of this College of Agriculture has been rapid in the 

past few years, due to the rising interest in country life, to the 

cordial co-operation of the people of the State, and to the support of 

the President and the Board of Trustees of Cornell University. It 

has been an immense advantage to the College, also, that it is a 

part of a great university, having the counsel of its many experts, 
the advantage of its equipment, and the benefit of its educational 

standards. 

Respectfully submitted, 

bre, BAILEY, 
Director of the New York State 

College of Agriculture. 
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Statement of expenditures, fiscal year 1908-1909, under State 

appropriation for the promotion of agricultural knowledge through- 

out the State and for the maintenance, equipment and necessary 

material to conduct the New York State College of Agriculture. 

September 30, 1909. 
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DEPARTMENT OF FARM MANAGEMENT AND FARM 

CROPS. 

I. TEACHING, 

There were 169 registrations of undergraduate students in this 

cepartment last year, and 9 graduates. The total number of hours 

of work taken by undergraduates was 595. 

The courses for the coming year have been rearranged so as to 

give more time to farm management. Two courses are now offered 

in farm crops, one for those who can spend only a short time on 

the subject and one for those who can take the work for an entire 

vear. When the teaching force is large enough, it will be desirable 

to make the same division of the farm management work. 

The farm management courses are now entirely separate from 

farm crops. They are not much more closely related to farm crops 

than to animal husbandry, farm mechanics, horticulture and other 

courses. The separation will make the distinction clear. It will also 

inake it possible for students to have more of the above courses 

before taking farm management. 

II. INVESTIGATION. 

Much of the work in this department combines extension and 

investigation. This is particularly true of the agricultural survey 

work and pasture studies. One other piece of important investt- 

gation during the past year was a study of the best methods of 
laying out field experiments. The results of this work are given in 

a thesis by E. G. McCloskey. 

Ill. EXTENSION. 

Over one-third of the time of the members of this department 

is spent in extension work, including the answering of letters, 

lectures at farmers’ meetings, co-operative experiments and survey 

work. During the past year, 85 per cent. of the funds of the de- 

partment have been expended on extension work. 

The most important piece of extension work is the Agricultural 

Survey. This work is completed for Tompkins county and records 

[xxxix] 
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have been secured for five townships in Livingston county. It is 

hoped that all of these results will be ready for publication in a 

iew months. As a result of this work we will be able to give some 

very definite information as to the systems of farming that pay best 

under different conditions. 

Over one-third of the improved farm land in New York State is 

in pastures, but little attention has been given to the pasture ques- 

tion until the last few years. These pastures are one of our most 
important farm resources. This year, one six-acre pasture experi- 
ment and a considerable number of small experiments have been 

started. Professor White has also spent considerable time studying 

pastures in different parts of the State. 
A corn show was held during Farmers’ Week in co-operation 

with the Extension Department. At this show, there were 475 

exhibits. This was probably the best exhibition of corn ever held 
in an Eastern State and was said to compare very favorably with 

those held in the West. Many local varieties that have been grown 
for years in different sections of the State were exhibited. Fifty- 

six of the most promising were selected for a variety test. This 

test 1s being conducted on the College farm, on the school farms 

at Canton and Alfred, on the County farm at Delhi, the State In- 

dustrial School farm at Industry and on the farm at the Willard 
Asylum. These tests will make it possible to find the best varieties 
for each condition. Next year we hope to test a few of the best 
varieties more extensively. 

The following co-operative experiments were started this year: 

Alfalfa p10 cv es selena be care wns) eee occ as 29 

Hairy vetch wc... ess escns.+ en scnc ae lee 3 

Red clover on soils where it’ fails...°.>...2. 0255 eee eee 4 

Pasture experiments ./<.:..0:< «+ + ions shy Ea One 21 

Fertilizer trials on timothy hay.2....¢ 2.220 sae eee 17 
Extermination of orange hawkweed......:...4...-s0 eam 4 

Farm accounts. ag ccs sa v's «, bal¥ mncetasolara ee eee 13 

Total 2.0 csccjeccnls vnc sp Sie wnse Soe eee gI 

Several hundred letters were written on alfalfa, but only those 

who took up definite experiments are here listed. 

For three years we have been doing co-operative work on farm 

accounts. We believe that we now have the method sufficiently 

worked out so that this work should be greatly extended. 
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IV. RECOMMENDATIONS. 

As soon as possible we should have at least two men devoting 

all their time to the hay and pasture questions, two men for cereal 

crops and potatoes, and two men for the Farm Management work. 

This will make it possible for one of the men to be absent on ex- 

tension work while the other looks after the teaching. 

The best way to arrange this work will probably be to have three 

independent departments; one for Farm Management, one for 

Forage Crops, and one for Cereal and Miscellaneous Crops. Each 

of these departments should have at least one professor, one assist- 

ant professor and one instructor. Until such a change is made we 
cannot do the work that is expected of the College; nor can this 

work be put on an equal basis with other departments in the 

College. 
The demand for advice on these subjects cannot be met until one 

man can be in the field all the time. For instance, it would take 

all of one man’s time to visit farms and give advice on farm 

management subjects. Farmers are usually not able to hire ex- 

perts as are manufacturers. If this expert advice is to be given, 

it must be given at State expense. 

The laboratory equipment in farm crops is provided for fifty 

students, but during the past year 113 students were working in this 
room at one time. The equipment should be doubled at once if 

the teaching work is to be efficient. : 
As soon as possible, the proposed agricultural garden should be 

established. This would be one of the best educational features for 

the public as well as furnishing illustrative material for all the plant 

industry work. This work was started two years ago but was 

abandoned for lack of funds to pay for cultivating the soil. 

G. F. WARREN, 

Assistant Professor of Farm Manage- 

ment and Farm Crops. 
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ie) LEACHING: 

The number of students registered in Farm Practice was 19. 

Owing to the fact that University credit is no longer given for this 

work, students are less persistent and less regular in prosecuting 

it than when such credits were given. The average number of 

hours spent in such instruction has been 7 per week. We are 

still advising students to seek opportunities to get practical farm 

experience before entering the College or during vacation periods 

instead of during term time, thus allowing themselves a larger part 

of their time during the term for their regular work. 

There was a total registration in the Winter-Course in General 
Agriculture of 150 students. Several of these persons had regis- 

tered in the course before and had taken the Agronomy lectures. 

The number actually enrolled in the Agronomy lectures for the 

past season and taking the work was 144. The lecture work fol- 

lowed lines similar to those of former seasons and was fully as 

successful as previously. Owing to the large number of students 

and the lack of. facilities for giving them the afternoon practice 

work, this work was modified somewhat, but the embarrassment 

owing to lack of room was still greater than it had previously been. 

Some of the afternoon periods were devoted to quizzes, not of the 

ordinary kind in which the instructor quizzes the student, but the 

kind in which the student quizzes the instructor. The eagerness 

with which the students engaged in these exercises would seem 

to indicate that they were desirable. But it should be understood 

that this form of exercise was adopted in place of the ordinary 

afternoon practicum simply because we were at a loss to know how 

else to manage the class. One interesting feature developed. There 

was a request from numerous members of the class that some gen- 

eral or miscellaneous lectures by various members of the staff and 

by invited lecturers be provided. So long as we are lacking suit- 

able laboratory space, it is the writer’s opinion that it may be well 

for us to further develop the general lecture system. 

[xlii] 
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Ii INVESTIGATION: 

As opportunity presents in connection with our regular farm 

operations, we are inaugurating investigation along the line’ of vari- 

ous farm practices. Some of these were noted in the last report 

and will continue through a series of years. The following may 

be mentioned as among the chief now under way: 

1. A study of the relative costs of ditching with the Buckeye 
Traction Ditcher under different conditions. 

2. A study of the effect of tile drain laid in Dunkirk clay loam 

at different distances apart, as 100 feet, 50 feet and 25 feet. 

3. A comparison of the cost of producing dry matter in root 

and silage crops. 

4. A comparison of the efficiency and economy in the use of 
different forms of agricultural lime, as quicklime, hydrated, air 

slacked, natural marl, pulverized limestone, floats, etc. 

5. A comparison of the durability of woven wire fencing made 

of wire of different caliber. 

Ill. EXTENSION. 

Materials for co-operative experiments have been furnished to 

102 farmers and the total of 159 different experiments inaugurated. 

At the present writing 64 of these experimenters have reported 

progress regarding the work. Ten visits have been made to farm- 

ers in different parts of the State where “ special problems” have 
been under investigation. 

IV. FARM OPERATIONS. 

The following statement will give a number of activities that 

have engaged the attention of the Farm Practice Department dur- 

ing the past year: 

From August 1, 1908, to August I, 1909, there were laid on 

the College farm 1,160 rods of tile drain and since August 1, 1909, 

to date about 400 rods additional. We expect to continue this work 

during the present autumn, so that the total will probably equal the 

work of last year. 

2. We have erected 430 rods of new fencing on the College do- 

main, beside reconstructing a large extent of old fencing, and have - 

expended a large amount of labor in grubbing out old hedgerows. 

3. During the year we have purchased in the city and hauled to 

the University farm 417 large loads of manure. 
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4. Last fall we seeded about 7 acres of land on the flat on the 

Smith farm to alfalfa, and last month something more than 12 acres 

on the Cornell tract near the East Ithaca station were seeded to 

the same crop. 

5. The hay harvested from the College lands and from areas 

which we operate on shares for the College use was about 200 tons. 

6. We grew 8g acres of oats, 60 acres of which were College 

land and 29 acres land worked on shares. We also had 6 acres of 
wheat on rented land. 

7. We have grown on the College farm 4o acres of corn, which 

is soon to be used in filling our silos. Notwithstanding the season 

has been counted unfavorable for corn growing, our crop is satis- 

factory on all but one field of about 10 acres. On part of this 

area we have grown with the corn the Russian sunflower and on 

another part soy-beans. In this rather unfavorable season, the sun- 
flower is making an especially fine showing. 

8. We have 3% acres devoted to root crops, mangel wurzels 
occupying the larger part of the area. 

j:. Li. STORE. 

Professor of Farm Practice. 



DEPARTMENT OF EXPERIMENTAL PLANT- 

BREEDING. 

io TEACHING: 

This department was organized primarily as an experimental 

department of the Federal Experiment Station, and only such grad- 

uate students were accepted as were sufficiently advanced to pursue 

investigations under direction and thus be of material aid in the 

work of the department. During the past year, fourteen such grad- 

uate students have been taking work in the department, and the in- 

vestigations as a whole have been greatly furthered by their aid. 

Considerable demand has developed in the College, as the result, 

partially, of the department’s work, for courses of instruction in 

plant-breeding for undergraduate students. This demand became 

so keen that at the beginning of last year a course on the princi- 

ples of plant-breeding was offered by the department and placed 

in charge of Mr. A. W. Gilbert, who at that time held the Agri- 

cultural Fellowship. During the first term of this work, over 40 

students received instruction. During the second term, a more 
advanced course in breeding was given by Mr. Gilbert, in which 

27 students were registered. This work was given without proper 

preparation and announcement, but nevertheless attracted a con- 

siderable number of students. There is no doubt that if such a 

course is regularly given by a permanent professor, a very large 

number of students in the College will take advantage of the oppor- 
tunity. Beginning with the present year, Dr. Gilbert has been 

made an assistant professor and placed in charge of the teaching 
part of the work. No special laboratories, however, have been 

provided for this department, so that oniy a limited number of 
students can be accommodated. 

A very great demand for work of this nature exists among the 
students taking the winter courses. These students, interested in 

practical agriculture, are feeling the demand for knowledge of this 
nature which cannot be obtained elsewhere, and which should cer- 

tainly be given by the College of Agriculture. It is to be hoped, 

therefore, that facilities will soon be furnished so that complete 
courses may be offered to all students who apply. 

[xlv] 
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II. INVESTIGATION. 

The support of this department is derived almost wholly from 

Federal funds and the work of the department is limited, therefore, 

almost entirely to investigation of problems connected with plant- 

breeding. 

As the department was organized in April, 1907, the experiments 

for the most part have been under way for only two seasons, so 

that the greater part of the investigations are still incomplete. 

Timothy breeding experiments— The timothy breeding experi- 

ments are conducted by the writer with the assistance of Dr. C. F. 

Clark. 

Timothy is one of the most important crops grown in New York 

and is deserving of careful study to determine whether the crop 

may be improved in yield and in quality. The necessity of breed- 

ing improved varieties of timothy was recognized by the Experi- 

ment Station several years ago, and extended plantings of timothy 

seedlings were made to furnish foundations for starting selections. 

The early details regarding these experiments were published in 

the last annual report of this department. Up to the time the 

writer took charge of these experiments, plants to the number of 

17,220 had been planted under controlled conditions, one plant in 

a place, the plants several feet apart, like corn. This large number 

of individuals furnished an excellent opportunity to distinguish dif- 

ferences and make selections of desirable types. Over 200 different 

types or forms were selected in 1907 and these were planted in 

short rows by means of slips or suckers, to test their characters 

more fully and to obtain a more reliable judgment as to their com- 

parative value. These plats have this last summer reached a stage 

of development in which the different types show their character- 

istics very plainly. The results show conclusively that we have in 

these selections a very wide range of characters. Some of the 

types, indeed, are so distinct that they could almost be considered 
distinct species. In the character of yield, for instance, three low- 

yielding plats gave an average yield per plant of .06, .13 and .28 

of a pound respectively. Three similar high-yielding plats, grown 

under the same conditions, gave an average yield per plant of 1.14, 

1.00 and .97 pounds respectively. In these six plats, the three high- 

yielding plats gave nearly seven times the yield of the three low- 
yielding plats. It has been found further, by observation, that the 

high-yielding, more vigorous strains start much earlier after cut- 

ting, so that they would furnish more fall pasturage and their com- 
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parative value would be increased in this way also. Some of the 
high-yielding desirable types are at least two weeks earlier in ma- 

turing than others, so that they give evidence of furnishing early 
and late maturing varieties. Will these types reproduce themselves? 

If so, we have here, apparently, the foundation of many valuable 

new races. 

It was found by an examination of the progenies from open- 

fertilized plants that seed thus produced gave very variable plants. 

The plants of such progenies were scarcely more uniform than 

plants grown from a general lot of seed, the variation being due 

probably to cross-fertilization. By bagging heads during the flow- 

ering period it was found that self-fertilized seed could be obtained, 

and in the fall of 1908 seedlings from such self-fertilized seed of 

a large number of these different types were plantd in test rows. 

Observations on the self-fertilized seedlings made this summer 

show that in very many instances, if not in the majority of cases, 

the various types have transmitted their peculiarities in marked 

degree. This is a fact of great importance. We know now that we 

have the beginnings of many different races of timothy, some of 

them doubtless far superior for cultivation to our ordinary timothy. 

In the last report attention was called to the possibility of secur- 

ing varieties of timothy resistant to rust, a disease which is becom- 
ing very serious all over the State. Apparently owing to the dry- 

ness of this summer, the rust has not been very abundant, but it 

is of interest to record that the types which were resistant last year 

have shown the same resistance this year and that the most sus- 

ceptible varieties of last year have been badly rusted this year. 

Purely by accident it happened that one -of the most susceptible 

varieties to rust was planted immediately by the side of one of the 

varieties which has proved a very high yielder. The one rusted 
very badly even in this good year and gave a very light yield, while 

the other showed no rust whatever, and gave an average yield of 

1.14 pounds per plant, which is a very exceptional yield on our soils. 
It has not yet been determined whether these rust resistant plants 

will transmit the rust resistant character, but judging from the evi- 

dence furnished by other plants, it is thought that they will. 

Corn breeding experiments.— Experiments are being made in the 

selection of corn at three places, namely, with Funk’s g0 Day at 
Ballston Lake, Reid’s Yellow Dent at Utica, and Pride of the North 

at Aurora. These experiments have as their object the production 

of early strains of these races which will be adapted to cultivatics 
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in this State, either for silage or for seed purposes. The advance 

made last year was very encouraging and the experimental fields 

are this year in excellent condition, but the final results of the sea- 

son’s work have not been brought together. 

Cereal breeding work.— The cereal breeding work is being con- 

ducted in co-operation with the Bureau of Plant Industry of the 

United States Department of Agriculture, and includes work in the 

breeding of oats and wheat. 

(a) Oat breeding.— In the spring of 1907, the first field work 

in oat breeding was started by planting test plats of a nearly com- 

plete set of various hybrid oats and selections made in Illinois by 

Professor J. B. Norton, of the Department of Agriculture. These 

tests have been continued through 1908 and 1goo, the writer having 
been aided in the work by Mr. E. P. Humbert. The comparative 

yields of the different varieties have been carefully determined each 
year, and it is now possible to draw some conclusions from the 

results. While in many cases there seems to be no indication of an 
inherent tendency in the strains to yield high, in other cases such 

a tendency seems to be clearly evident. Some of the families have 

given high yields through the three seasons of trial, and it would 

seem that these varieties would be promising for cultivation in New 
York. It is necessary, however, that they be tested more fully in 

comparison with standard varieties before their true value can be 

determined. 

Another interesting factor brought out in connection with the 

experiments is the greater yielding capacity of certain hybrids than 

any of the selected strains of standard varieties under trial. In 

1907, the ten highest yielding hybrids averaged 14.3 ounces per row, 

while the ten highest yielding selections averaged only 12.2 ounces 

per row. In 1908, the ten highest yielding hybrids gave an average 

of 16.9 ounces per row and the ten highest yielding selections, 12.5 

ounces per row. The results for 1909 have not yet been deter- 

mined, but it would seem evident that certain hybrids give better 

yields than any of the straight selections of standard varieties under 
trial. It is also interesting to note that the difference in yield is 

very slight when the yields of all hybrids and all selections are 

taken into consideration rather than simply the extremes or highest 
yielding strains. In 1907, the tests of all hybrids gave an average 

of only 9.8 ounces per row, equal to a yield of 49.19 bushels per 

acre, while an average of all straight selections gave a yield of 10.5 

ounces per row, equal to a yield of 52.64 bushels per acre. In 1908, 
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the calculated average yieid per acre of all hybrids was 56.2 bushels 

per acre, and of all straight selections 48 bushels per acre. The 

two years’ results averaged, gave for the hybrids a calculated yield 
cf 53.42 bushels per acre, and for the selections 49.90 bushels per 

acre. While, thus, the total yield of all of the hybrids tested for the 

two years was slightly greater than the yield for all of the selec- 

tions, the difference is not very great. 

A second interesting line of oat breeding work is the experiments 
in attempting to produce a hardy type of winter oat. In New York, 

to obtain good crops of oats it is very necessary that the crop be 
sown very early in the spring.. The spring here, however, is very 

bad as a rule, so that frequently the crop is greatly reduced or 

ruined by late planting which it is impossible to avoid. The fall 

sowing, however, is not attended with such risks, and a variety 

which could be sown in the fall, the same as winter wheat, would 

be of great value. 

In the fall of 1907, small plantings were made of seed of the 
Virginia Gray Winter, a variety which is sown as a winter oat in 
the south. Seed for these plantings was obtained from Virginia, 
and also a limited amount from Connecticut which had been grown 

one year in that State in »xrzr‘.aents conducted by the Department 
ef Agriculture. Plantings have also been made in connection with 

these experiments of a considerable number of so-called winter 

varieties, but the Virginia Gray Winter has thus far proved very 

much hardier than any of the others. The crop of 1908, while con- 

siderably injured by freezing, was nevertheless good enough to 

justify a continuance of the experiments, and from the best of the 

different types grown that year there were selected 289 good plants 

for starting individual selection experiments, and bulk seed was 

also retained for planting larger areas. 

The individual selections were planted in the fall of 1908, one 

seed being planted in a place following careful breeding methods. 
There were grown in this way 17,340 plants, which entered the 
winter in good condition. Some were injured by the winter, but an 

examination in March showed the plants to be alive and in fair 

condition. The most severe period, however, is apparently the 
spring, when there is alternate thawing and freezing, which results 

in our soils in severe heaving. Out of the 17,340 plants, all were 

finally killed excepting about half a dozen, and this killing was 

primarily the result, not of freezing, but of the heaving of the soil. 

In the plats which had been sown more thickly with unselected seed, 
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a considerable part of the plants came through the winter and pro- 
duced a fair crop. 

It is impossible to predict the outcome of these experiments, but 
they are sufficiently promising to justify their continuance. These 

winter oats ripen about two weeks earlier than spring sown oats, 

are freer from.rust and smut, and the individual plants which 

survive the winter are apparently much superior to the ordinary 

oat plants. 

(b) Wheat breeding— The wheat breeding experiments, begun 

in the fall of 1907, as described in the last report, have been con- 

tinued. During the last season, small test plants were grown of 

586 different selections. The best of these will be again selected 

and planted next year for further trial. In order to judge carefully 

the various selected strains, a considerable number of standard 

varieties were also grown in small test plats. There have been 

grown the present season 168 plats of such varieties. It 1s neces- 

sary continuously to grow a considerable number of standard 

varieties, not only for comparison with selected strains which are 

under investigation, but also to test and determine the best founda- 

tion stocks among the well recognized varieties. This data can 

be obtained only by carefully testing the varieties in our locality for 

a considerable period. 

Potato breeding experiments.— The potato experiments, outlined 
in the last report, have also been continued and somewhat extended. 

The greater part of the work on this subject, however, is primarily 

of scientific nature, to determine the range of bud variation. Aside 

from this, a considerable number of seedlings are being grown with 

the hope of obtaining improved races, and at the same time of ob- 

taining fuurther information in regard to variation in potato seed- 

lings and the methods of selection to be pursued with this crop. 

The experiment in the selection of potatoes to determine the ex- 
tent of bud variation is outlined under another head in this report. 

Forage crop investigations— A number of miscellaneous experi- 

ments are being made with forage crops other than timothy, but 

these experiments are being conducted on a comparatively small 

scale. They include, 

First, experiments with vetch to determine the best methods of 

growing this crop for seed production, and also with the aim of 

producing strains of vetch that will give good crops of seed when 

grown in this State. 
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Second, experiments with clover to determine the variation in 

hardiness and the possibility of breeding improved races which will 

be less susceptible to winter killing. These experiments at the 

present time, are conducted on a limited scale to obtain further in- 

fermation with a view, ultimately of conducting more careful 

studies of the subject. Some forty or fifty varieties of clover are 

now under cultivation in small plats. 
Third, a limited number of selections have been made with brome 

grass to determine what variations occur in this forage plant, and 

also to determine what advance can be made by the selection of 

improved strains. 

Fourth, cultivations are being made of different varieties of al- 

falfa in order to test their comparative adaptability and value as 

foundation stocks, with a view, ultimately, of taking up careful 

breeding investigations with those which are found to be best suited 

to New York conditions. 
Fifth, some experiments have been undertaken in the breeding 

of mangels, particularly with reference to securing single germ 

varieties, and also to determine the best methods of breeding such 

crops, and what can be accomplished in the production of strains 

giving a high yield of dry matter per acre. The relation of specific 

gravity to percentage of dry matter has been studied during the last 

two seasons and it is expected that the data on this subject will be 

ready for publication during the next year. 

Adams Act Research. 

The work conducted under the Adams Act is required by the text 

of the law to be limited to investigations of fundamental scientific 

nature. The aim, therefore, in all of the investigations outlined 

under this heading is to extend our knowledge of the fundamental 

laws of breeding, rather than to produce improved varieties. 
Studies on variation— One of the problems of greatest im- 

portance to plant-breeding at the present time is to determine the 

factors influencing or causing variations, and the extent to which 

it is possible to artificially produce or induce variations of value 

in breeding. Much of the investigation thus far conducted by the 

department has been on this problem, and the experiments may be 

grouped under the following heads: 

1. Experiments to test the so-called Knight’s Law that high feed- 

ing increases the range of variation. An extended series of ex- 

“periments has been conducted on this subject in the last two years 
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by Mr. H. H. Love, and the results are now in manuscript ready 

for publication. In general, the conclusion reached is that high 

feeding does increase the range of variation, but the true value of 

such variations in breeding has not yet been fully determined. 
2. Test of unbalanced fertilizers on variations. 

3. Tests of various chemicals not considered as foods, on varia- 

tions when fed to the plant as solutions applied to the soil. 

4. Effect of marked changes of soil. 

5. Effects of chemicals injected into the developing buds at or 

about the time that the reduction division is taking place in the 

formation of the germ cells. 

6. Tests of violent temperature changes applied about the time 

that the reduction division is taking place in the formation of the 
germ cells, or at other susceptible periods. 

In none of the above cases have the investigations reached con- 

clusion, but important results have in some cases been obtained. 

One of the lines of investigation of the above nature has been 

conducted on a somewhat extensive scale by Mr. E. P. Humbert, 

an assistant in the department. This experiment consists in test- 
ing the effect of chemical injections on pure-bred plants of one 

of the wild silenes (Silene noctiflora). Coupled with the study 

of the injected material, a study is also being made of the varia- 
tions which may be derived from pure strains. Something over 

15,000 plants have been grown in connection with this experiment 

the present season. 

Accompanying the investigation on the causes of variation, 
studies are being made also on the extent of variation in many 

plants as found growing in nature and in cultivation. An ex- 

tended investigation has been made by Dr. C. F. Clark on the 

range of variation in timothy, the observations being made in con- 
nection with the timothy breeding experiments outlined above. On 
a very large number of the timothy plants which have been grown 

continuously for a number of years, careful notes have been made 

each year on the date of bloom, duration of bloom, height of plant, 

yield, etc., and the same notes have been taken continuously on 

the same plants for three to five generations. These data have 

been brought together to show the extent of seasonal or place 

variations. The manuscript of this investigation is completed and 
awaiting publication. 

Studies on the laws of inheritance—In connection with the 
plant-breeding work, studies on the laws of inheritance, which are 
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as yet imperfectly understood, are of great importance. Consid- 

erable work of this nature has been started and includes the study 

of Mendelian segregation and recombination in connection with 

such characters as form, size, flavor, color, etc. Experiments are 

being conducted by Mr. A. W. Gilbert on tomatoes, phloxes, sal- 

piglossis and morning glories, with special reference to the laws 

of inheritance governing the transmission of color and shape. In 

connection with these experiments, about 6,000 tomato plants and 

several thousand phlox plants have been grown during the last 
summer. 

Other work of similar nature is being conducted by the depart- 

ment with peppers, carnations and verbenias. In this work, while 

the aim is purely scientific, as a secondary result forms of some 

value for propagation may be found, and in such cases the investi- 

gators will expect to make use of them. 

Studies of mutations and their use in breeding— The studies 

of mutations which have been conducted by various investigators 
during the last few years, if reliable, would seem to necessitate 

changes in our general method of breeding, and it is important at 

the present time to determine the extent to which variations of 

this nature appear and their true value in connection with practical 

breeding. As rapidly as possible studies of native vegetation are 

being made to determine how commonly such variations are pro- 

duced in nature. In this connection, investigations are being made 

on a limited scale with dandelions, plantago, daisies, buttercups, 

silene, etc. The most important investigation on this subject, how- 

ever, is that conducted in connection with the timothy breeding 

experiments. Careful studies are being made of the numerous 

striking variations which have been found to occur in timothy and 

which are probably to be interpreted as mutations that have been 

produced under the influence of cultivation. This study, while 

closely connected with the practical breeding experiments of 

timothy as above discussed, is nevertheless of great interest from 

the scientific standpoint in the study of mutations, and is there- 

fore being pursued more carefully than would be required were 

we dealing only with the production of new varieties of value. 

Studics on the cumulative action of selection— The claims of 
DeVries with particular reference to the breeding of self-fertilized 

plants, as stated in his Plant Breeding, serve to throw doubt on 

our old methods of selection. Ever since the appearance of 

Darwin’s Origin of Species, and even before this time, it was 
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believed that by the continuous selection of the best individuals, 

that 1s, the individuals showing a desirable character in the highest 
degree, this character could be continuously and gradually aug- 

mented and improved in a cumulative way. While a belief in the 

mutation theory does not entirely preclude such an interpretation, 

yet the two theories in general are antagonistic, and if gradual 

improvement or augmentation of the character could be secured 

in a few years by the selection of the best, it could not, in general, 

be claimed that the variations selected in each case were what we 

should interpret as mutations in the DeVriesian sense. As the 

claims of DeVries challenge the correctness, therefore, of the old 

idea of continuous selection, studies on this question become, from 

a practical as well as a scientific standpoint, of great importance. 

It is of the highest importance that we should be able to tell prac- 

tical plant-breeders whether to select the best continuously every 

year, or to select the best types appearing at a certain time, and 

then use the energy to purify these types. The two methods are 

radically different, although the first selections are made in the 

same way. In order to solve this problem it will certainly require 

very careful experiments by many investigators extending over 

several years, and experiments of this nature have been started 

here with wheat and oats. 

Studies on correlation in breeding work.— Both with plants and 

animals it has frequently been found that different characters are 

more or less united or correlated in such a way that the inheritance 

of one character carries with it the other. In some cases, such 

correlations have proved of great value in guiding selection. In 

the selection of corn, as an illustration, the fertilization takes place 

before evidence can be secured as to the productivity of the plant, 

and in corn breeding work it would be very valuable if any char- 

acter visible at the time of pollination could be found correlated 

with high yield. This would enable the experienter to select high- 

yielding plants at the time of pollination, so that good yielders 

could be bred together by hand manipulation. In order to secure 
evidence as to whether such correlation of characters existed, a 

study was made of about 1,000 individuals of Funk’s go-day corn, 

all of the qualities which were thought to be important being con- 

sidered in their relationship to yield. In a number of cases a 
high degree of correlation was discovered, but it is doubtful whether 
the percentage of correlation is high enough in any case to be of 

very great value from a practical standpoint. 
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The results of this study, which has been conducted by Mr. 

E. C. Ewing, a graduate student, are in manuscript ready for 

publication. 
Studies on bud variations —Another investigation is that of 

determining the range of bud variations and the uses to which this 

type of variation can be put in practical breeding. It is, of course, 

well known that bud reversions occur not uncommonly in hybrids, 

and that in a number of cases, valuable varieties have been secured 

by the propagation of such so-called bud variations or bud sports. 

This type of bud variation is, to be compared with mutations and 

should be called bud mutations. Smaller bud variations, which 

are exceptionally common, are probably of the nature of fluctuating 

variations in seedlings. 

It has been asserted by a number of experimenters that clonal 

varieties, such as the varieties of strawberries, carnations, potatoes, 

and the like, which are regularly propagated by the use of vegeta- 

tive parts, can be maintained in a high state of efficiency and 1m- 

proved by the selection of the propagating stock from the best 

clonal plants. If this is the case, such improvement would naturally 

depend upon the selection of bud variations. Many growers of 

potatoes and many experimenters claim to have secured marked 

improvement by hill selection, which would again depend on the 

selection of such bud variations. All of this work, however, has 

been challenged and in general the majority of the experiments 

are far from conclusive, so that one is left in doubt as to the 

truth of this claim. 

In order to determine the extent to which the selection of bud 

variations may be utilized in plant-breeding, experiments have been 

started to determine the range of such bud variations in po‘ato varie- 

ties and to determine how far characters can be augmented by the 

careful selection of such variations. In each case the selections 

have been started from progeny coming from a single tuber, so 

that pure tuber lines or strains are being used in each case for the 

selection. The selections are being made with several varieties to 

increase and decrease the size of tuber, to increase and decrease 

the irregularities in the tuber, and to increase and decrease the 

quantity of the product. Every precaution is being taken to make 

the experiment conclusive, altho in arranging any experiment the 

supposed best methods may later be found to be unsatisfactory. 
These experiments were first started in the summer of 1908 and 

no conclusive results have thus far been obtained. Several years 

will doubtless be required to obtain valuable evidence. 
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III. EXTENSION 

The department has not given very much attention to extension 

work, as such would prove a great hinderance to the proper prose- 

cution of the research work, which is the primary aim of the 

department. It is necessary however, for investigators to keep 

in fairly close touch with the farmers of the State in order to 

appreciate what problems are of the most importance, and a certain 

amount of extension work can thus be done without serious inter- 

ruption. 

The extension work of the department during the past year has 

been as follows: 
1. Lectures have been given before farmers’ organizations and 

Granges in various parts of the State. About 25 lectures of this 

sort have been given during the year. 

2. Exhibits illustrating the work of the department and methods 

of plant-breeding have been made at two County Fairs and the 

State Fair. 

3. Co-operative work on breeding corn, grains and potatoes, is 

being conducted with a number of farmers, the department aiding 

in the work simply by furnishing the plans for the experiments. 

IV. RECOMMENDATIONS 

The work of this department has entirely outgrown its quarters 

and it is imperative that more room be provided or that the work 

be greatly contracted. The department was not organized until 

after the present buildings were completed and the desirable space 

in these buldings had all been assigned to other departments. The 

rooms finally found for the department, on the third floor of the 

Agronomy Building were small but ample for the department as 

then organized. The department then had in charge simply ex- 

perimental work and employed only one professor and one assistant 

professor. The department as now organized is comprised of one 

professor, one assistant professor and two assistants conducting 
experimental work, and one assistant professor in charge of téach- 

ing work. A considerable number of graduate students have applied 

for work and some of the most valuable investigations of the 

department have been conducted by such graduate students. It is 

of the highest importance that all students of this advanced grade 

of work who apply should be accommodated, but last year several 

were turned away as no room was available in which they could 
work. Last year the undergraduate teaching work, conducted by a 
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graduate student holding the Agricultural Fellowship, attracted 

over 40 pupils, which shows a strong demand for this type of in- 

struction. There being no room available in this department in 

which work of laboratory nature could be given, the laboratory 

exercises had to be given at irregular intervals in various other 

laboratories, when such could be found unoccupied, and a number 

of such exercises had to be entirely omitted as no piace could be 

found in which to give them. No work on the plant side of agri- 

culture at the present time is receiving more attention or is more 

important than breeding, and the demand for instruction in this 

branch will greatly increase now that a properly trained professor 

has been placed in charge of the instruction. 

The experimental work is overcrowded to such an extent as to 

form a serious handicap, and for the teaching work no rooms of 

any sort are available except a small office for the assistant 

professor in charge. The conditions so seriously threaten the 
proper development of the work that the writer desires to urge 
most strongly that steps be taken immediately to secure the housing 
of this department in proper laboratories. 

H. J. WEBBER, 

Professor of Experimental Plant-Breeding. 
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- As foretold in the report of this department for the period 

euded September 30, 1908, a very large proportion of our work 

las necessarily been in teaching and especially in the teaching of 
advanced students. It has also been found compatible with this 

phase of the work to carry forward investigations along several 

lines and some special research incident to the work undertaken 

by graduate students. Unfortunately the maintenance funds avail- 

able were wholly inadequate in consideration of the large regis- 
tration in graduate work, so that the demands for appartus and 

equipment were great that no provision could be made for the field 

experimental work anticipated, or for work in the State involving 

traveling expenses. The Department is still regretably short in 

equipment considering the development of graduate work. 

During the time covered by this report, the departmental staff has 

consisted of one professor, one instructor and an assistant. 

i. TEACHING: 

Aside from the research work by graduate students, there were 

in progress during the first semester three regular courses, in which 

students were enrolled as follows: 

Plant Physiology 8(a) —4 hours — 14 

Cell Physiology 12(a) — 3 hours —9g 

Seminar 12(a)—1 hour — 15 

There were in addition 17 students registered for graduate work, 

some of whom were permitted to devote a certain proportion of 

their time to advanced courses when registered as a minor. The 

total number of hours taken by graduate students was over one 

hundred. During the second semester four courses were offered as 

follows: 

3(b) —2 hours — 36 
7(b) —4 hours —6 
8(b) —4 hours —1I 

16(b) —1 hour — 19 

In the same period, 19 students were registered for graduate work 

with a total of about 108 hours in laboratory courses. 

[lviii] 
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The remarkable development of the graduate work was unex- 

pected, and the facilities of the Department were severely taxed 

to accommodate these students. Since the department has not 

come into the possession of the additional space expected, it may 

be necessary to restrict the registration of minors during 1909-10. 

The changes which have been made in the course of instruction 

in the college permitting students during the second yéar to clect 

Plant Physiology on the same basis as Antinal or Human Physio- 

logy may result in a considerable increase in courses 7(b) (now 

7a) and 8(a). The space at the dispusal of the Department has 

necessitated placing at twenty the number which the Department 

will attempt to accommodate in these courses; in fact, in order 

to accommodate that number it is hoped to make temporary ar- 

rangements until head house space in the new greenhouses 1s 

available. ‘ 
Tihe development of the teaching work has heen most satisfactory 

under the conditions indicated. 

II INVESTIGATION. 

Several new lines of research have been undertaken and others 

outlined in the last report have been pushed as rapidly as the 

facilities would permit. Some of the important topics now under 

consideration are the following: 

(a) Nutrition Studies. An attempt is being made to secure a 

very complete record of the action of nutrient solutions of different 

composition upon plant growth. The antidoting or antag niscic 

action of the different constituents is being carefully workel out 
in water cultures and in pot experiments; and sore unexpected 

results have been secured. The physiological action of solutions 

from special soil types is being determined with a view to a later 

comparison of the effects of different salts in modifying this action. 
Greenhouse space for this work has been wholly insvfficient, and it 

is hoped that the new greenhouses will permit the rapid develop- 
ment and extension of this important line. 

(b) Observations on environmental factors have been continued. 
especially in connection with the shade tent investigations; but the 
number of recording instruments available for this type of work 
restrict its present importance. The shade tent observations have 

been continued for two years and a special report will be trans- 

mitted which will, it is hoped, throw some light upon the action 

of the different factors of growth, 



Ix DEPARTMENT OF PLANT PHYSIOLOGY. 

(c) A study of the fixation of nitrogen by fungi, especiaily by 

those fungi which are in nature important in the conversion of 

organic matter, has been continued; and a special report upon this 

work will soon be presented. 

(d) The stimulation work mentioned in my previous report has 

been continued by laboratory experiments, but further field tests 

will be necessary before this topic may be considered as satisfac: 

torily developed for a preliminary report. 
(e) A special study has been made’ of the toxic action of certain 

organic and inorganic compounds which may be present in the soil 

and a particular effort is being made to determine the comparative 

action of such compounds in different textures of soil, and also 

to test thoroughly the relative value of the ordinary laboratory 

water cultures in indicating the probable toxic action under natural 

conditions. 

(f) In order to avoid the water cultures in certain fundamental 

work, tests of a large number of non-nutritious substrata are in 

progress with the hope of improving the methods now in use. 

(g) The work in tannin fermentation of commercial products, 

especially of tannin-containing gall nuts, will be complete within a 
short time. 

(h) Certain physiological diseases of plants, notably the gum 

diseases of drupaceous and citrus fruits, have been investigated, 

and this will be a special topic of graduate work during 1909-10. 
(1) Further material has been collected for studies on the 

cytology of some hybrid agricultural plants. It is not to be ex- 

pected that an immediate report may be made in this phase of the 

investigations, since the Department is largely dependent upon the 

Departments of Horticulture and Plant Breeding for the material 

employed, and the amount of time required for such work demands 

that a large part of the time of one assistant should be devoted to 

it to secure its proper development. Histological problems with 

respect to the development of some important plants have been 

assigned to graduate students, and it is hoped that the development 

of this work will facilitate more practical problems to which it 
is fundamental. 

III. EXTENSION. 

The extension work has been necessarily confined to correspond- 

ence and to cooperation with the Extension Office in the 

College of Agriculture. It was anticipated that we would be able 
to undertake during the summer of 1909 some special extension 
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work throughout the State, but this has been precluded by the lack 

of funds. 

IV. RECOMMENDATIONS. 

The need of greenhouse facilities has been previously urged. 

With insufficient funds for equipment and field experiments, and 

with no greenhouse facilities up to the present time, except a small 

amount of space which has been secured through the courtesies 

of other departments, the work of this Department is so handi- 

capped as to make research almost discouraging and, nevertheless, 

the enthusiasm with which both staff and graduate students have 

pushed their work during the past year indicates that facilities in 

the new greenhouses will give this work an impetus which is 

scarcely to be measured. The maintenance of at least small field 

experimental plats will, however, be essential; in fact, a small 

piece of land has been secured and fenced, so that it is available 

for the work of the next year. Special funds will be needed for 
proper development in these directions. 

It was anticipated that the Department of Plant Physiology 

would occupy during 1g0g-1o the north part of the ground floor 

now occupied by the Department of Farm Mechanics. The space 

available on the main floor is not more than sufficient for the 

graduate students registered in this subject, and it is urged, there- 

fore, that something be done to give the additional space needed 

for the undergraduate work. All the plans of this Department 

have been made on the basis of additional space for 1909-10. The 

present arrangements scarcely permit assigning a graduate student 

to a special table. It may be pointed out that during the first term 

of its existence, second semester of 1907-08, this Department was 

temporarily located in the space now entirely occupied by Farm 

Crops and Farm Management. During the present period, 

1908-09, temporary changes in the north laboratory on the main 

fioor were made, feeling that more space must be had. This has 

unsettled the work of the Department materially, and occupation 

during 1909-10 must also be regarded as a temporary one. The 

Same space must be used for a variety of purposes. This condi- 

tion is not conducive to the best work, and necessitates great loss 

of time by members of the staff. Space, therefore, is needed for 

the present work. It is also needed for expansion, and it is recom- 
mended that an instructor in cell physiology be added to the staff 
as soon as additional space can be previded, 
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In the previous report, attention has been directed to the im- 

portance of an agricultural botanical garden, such a garden as 

would supply material demanded by a large number of departments 

in the college which, with the present arrangements, are unable to 

provide themselves except by assuming considerable expense in the 

maintenance of separate departmental plats. Moreover, it is not 

possible to determine in advance what plant material may be neces- 
sary and such a garden could supply a variety of types upon short 

notice. The research work would be greatly facilitated by the 

establishment of a central garden. It would certainly do for the 

various departments needing plants what the college library is able 

to do with respect to books. 

A special effort was made by this Department at the beginning 

of this academic period to secure an appropriation for books, but 

it was unsuccessful. Attention should be called to the fact that in 

the development of botanical work in the University generally, 

Plant Physiology has been, more than any other phase of botanical 

work, neglected in this regard: A special appropriation is needed, 

and the lack of it is a great handicap to research and graduate 

work. Books needed for more or less constant consultation have 

been borrowed for short periods from the Department of Agri- 

culture and from other libraries, but this affords wholly inadequate 

opportunity for the use of such books. It is realized that the 

highest grade of graduate work is expensive and that the results 

of it are, as a rule, developed slowly. The Department assumes, 

however, full responsibility with respect to the value and impor- 

tance of such work, and urges the means to secure necessary 

facilities. 

B. M. DUGGAR, 
Professor of Plant Physiology. 
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I, TEACHING. 

During the past year, five new university courses were offered 

in Plant Pathology, which, with the two offered last year, made 

a total of seven courses offered by the Department. Besides these, 

the two regular winter-courses were offered as usual. 

The teaching force in the department was increased to three 

persons by the addition of one assistant. The number of students 
registered for courses in Plant Pathology during the year was 

about 120, of which 60 were in the two winter-courses, leaving 

about the same number in advanced and graduate courses. There 

were nearly twice as many students registered in the department 

as in the previous year 1907-8. The increased number of graduate 

students taking work in the department was especially gratifying. 

Of the five men taking their major in Plant Pathology, two were 

for the Doctorate and three for the Master’s degree. Including 

students having minors, the Department of Plant Pathology stood 

second among the departments, it is thought, in number of graduate 

students in the College of Agriculture. 

The courses were so arranged that during the first term of the 

college year the head of the department devoted all of his time 
to teaching, while during the second term the instructor, Mr. 

Reddick, carried the burden of the work. This arrangement gave 

both of us a continuous period of eight months of the year for 

our investigation and extension work. This scheme has proved 

very satisfactory and efficient. 
There is a rapidly increasing demand in colleges of agriculture, 

experiment stations and elsewhere for thoroughly trained men to 

take up the work of teaching and investigation in the field of Plant 
Pathology. The Department of Plant Pathology in the face of this 

opportunity finds itself seriously handicapped by the want of good 

scientific training on the part of undergraduate students who come 

to it for advanced work. Seniors in this College of Agriculture, 

who are otherwise well qualified, have so little training, particularly 

in the fundamentals of Botany and in laboratory technique, as to 

find it impossible successfully to compete with graduates from cer- 
[Isiti] 
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tain other institutions for fellowships and assistantships in the 
Department. 

Il. INVESTIGATION. 

During the year, satisfactory progress has been made on all the 

problems under investigation. On a number of these the work has 

for the present been practically completed. 

(a) Hollyhock diseases— The work on the diseases of holly- 

hecks has been brought to a close and the main results of the 

investigation will be ready for publication this winter. 

(b) Gladiolus discases— The work on the bulb rots of Gladio- 
lus will also be completed and ready for publication this. fall. This 

investigation which has been done by Mr. Wallace, a graduate 

student in the department, has been chiefly an examination into the 

nature and causes of several serious rots of gladiolus bulbs occur- 

ring on native and imported stock, of which up to the present 

practically nothing has been known. Unfortunately it has not been 

possible to do anything as yet on the control of these diseases. 

As Mr. Wallace has now taken up another line of investigation, 

further work on this problem must rest. It seems desirable, there- 

fore, to publish what has thus far been discovered. This investi- 

gation has been made possible by the cordial codperation and finan- 

cial support of Mr. Cowee of Berlin, N. Y., the largest grower of 

Gladioli in this country. 
(c) Ginseng diseases.— With the codperation and financial sup- 

port of the ginseng growers of the State, we have been able this 

season to complete the work on the Alternaria Blight, the most 

common and destructive disease of cultivated ginseng in this State. 

A bulletin on the subject is now in preparation. With the ($200) 

two hundred dollars placed at the disposal of the Department of 

Plant Pathology by the ginseng growers of the State, we have been 

able to employ Mr. W. H. Rankin as special assistant in the work. 
A new and serious disease has been discovered, the Mildew, in 

some of the gardens in the State. The nature of the malady, which 

is well known in Japanese ginseng, has been carefully investigated 

and means for controlling it carefully tested. It is expected that 

a bulletin on this disease will be ready for publication by spring. 

A rot of the fibrous roots, particularly of seedlings and two- and 

three-year-olds, has been very widespread and destructive in the 

gardens of the State this season. This has proved to be caused by 

a fungus, Ticlavia basicola, well known as the cause of a serious 

root rot of tobacco in Connecticut. A careful description of the 

¢ 
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disease, together with recommendations looking toward its control, 

have been prepared and published in “ Special Crops,” the official 

organ of the ginseng growers. 

The work on several diseases is still under way. Although these 

will not be completed for at least another year, it is expected that 

we will publish reports of progress on some of them. 

(d) The grape diseases investigation, of which Mr. Reddick has 

charge, is to be continued. By a codperative arrangement with the 

State Experiment Station, Mr. Reddick has charge of the disease 

work in the Chautauqua Experimental Vineyard near Fredonia, 

N. Y. He is here continuing his studies of the Necrosis of the 

grape, and beginning work on the so-called “ Black Knot” and 

Mildew. The experiments for the control of Black Rot have been 

epeated again this season. In codperation with Professor Wilson 

of the Department of Horticulture, we have sprayed some 70 

acres of grapes this season in a vineyard near Romulus, where the 

work for 1908 was conducted. Mr. Reddick has had general charge 

of the work, with Mr. C. N. Jensen, assistant in the department, 

constantly on the ground to look after the details. Owing to the 

exceedingly dry weather, the results this season are not striking. 

Generally speaking, there has been very little rot in the vineyards 

of the State this year. However, there was sufficient rot in our 

experimental vineyard to demonstrate again the efficiency of Bor- 

deaux mixture as a preventive if thoroughly applied and at the 
proper time. Commercial lime sulphur appears to have given 

equally as good results as Bordeaux. 

(e) The bean disease investigations have been continued by Mr. 

Barrus, as in the previous season, on the farms of the Burt Olney 

Canning Co., Oneida, N. Y. Here, again, the dry weather has so 
entirely prevented the Anthracnose as to forbid the drawing of 

definite conclusions as to the value of spraying for the prevention 

of the disease. Seed from selected clean pods of last year’s crop 

was distributed in several localities in this State and elsewhere 

to be tested for freedom from the disease. So far as reports show, 

the crop grown from this seed is entirely free from the disease. 

Particularly striking has been the result with this seed, which gave 

a perfectly clean crop in Louisiana under conditions which gave 

a badly affected crop from seed gathered in the ordinary way. 

This season’s results seem to establish beyond a doubt the value 

- of clean pod selection for the control of the Anthracnose, 
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Mr. Barrus has also demonstrated the casual relation of a species 
of Rhizoctonia to a serious stem rot of beans, which results in the 

breaking over of the stem near the ground about the time the pods 

are well grown. 

(4) The fire blight problem still continues to be one of much 

importance to the fruit growers of the State, and work on the 

control of this disease was conducted in two fieid laboratories this 
season. Mr. V. B. Stewart has been working on the control of 

this disease in nursery stock. This work was made _ possible 
through the financial codperation of the C. V. Stewart Nursery Co., 

of Newark, N. Y., in whose nursery near Seneca Castle the work 

was done. Mr. Stewart demonstrated the possibility of controlling 

this disease, which frequently plays havoc in nursery stock, by 

systematic inspection and removal of affected shoots and trees to- 

gether with disinfection of all cuts. At Oswego,.in the orchard 

of Mr. Ira Pease, a field laboratory was established for the control 

of this disease in large pear trees. Thirty acres of pears, largely 

Bartlett, were placed at our disposal. These had blighted badly 

last season. Mr. E. D. Mitchell was put in charge of the work, 

- which was financially supported largely by Mr. Pease. The orchard 

was carefully inspected and all the blighted wood removed and 
uts disinfected. Inspections were then made one to three times © 

a week throughout the season, and all blighted blossoms and 

blighted shoots removed as soon as they appeared. The disease 

was entirely controlled, the loss from the malady being in this way 

reduced to a minimum. 

Several new lines of investigation were also begun and are now 

well under way. 

(g) Peach and plum diseases— Mr. C. N. Jensen, who had 

charge of the routine: work in connection with the spraying for 

Black Rot of grapes, has undertaken to work out the relation of 

certain species of Valsa, found on dead and dying peach and plum 

trees, to the so-called “Sun Scald” and Winter Injury of these 

trees. It is hoped that this work may be continued in a field 
laboratory in a peach-growing section of the State next season. 

(h) Lime-sulfur as a fungicide. There has been an insistant 
demand on the part of the fruit-growers of the State for informa- 

tion on the possibility of using commercial lime-sulfur as a sub- 

stitute for Bordeaux, particularly for the control of Apple Scab, 

Peach Leaf Curl and Brown Rot of the peach. Through the codp- 

eration of Mr. L, B, Frear, a fruit-grower near Ithaca, we were 
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enabled to establish a field laboratory early this spring for the pur- 
pose of getting data on this problem. Mr. Errett Wallace was put 
in charge of this work. During the summer, the Niagara Sprayer 

Company of Middleport, N. Y., proposed to establish an Industrial 

Fellowship in the Department of Plant Pathology for a full in- 

vestigation of the whole problem of the fungicidal value of lime- 

sulfur solutions. This fellowship was accepted by the Trustees 

of the University, and Mr. Wallace was appointed Fellow. The 

fellowship carries with it a substantial salary and sufficient money 

with which to properly conduct the work. The work for the 

present season has been continued in the orchard of Mr. Frear. 

The results so far obtained are very striking, particularly on apples. 

Weather conditions in the orchard where our experiments are un- 

der way were very favorable to the development of Bordeaux 

injury on susceptible varieties sprayed with Bordeaux. On a few 

trees sprayed with the lime-sulfur, the fruit is perfectly clean and 

free from injury of any kind, and a striking contrast to the 

Nordeaux-sprayed fruit on trees in the next row. Arsenate of 

lead was used with lime-sulfur as effectively as with the Bordeaux. 

The work on the peaches has also given some interesting results. 
However, it will require another season in which to get results 

that may be fully depended on. This season has not been favor- 

able to the development of the rot, but nevertheless the lime-sulfur 

solution has reduced the percentage of rot present in early peaches 

to a very considerable degree. The present season’s work is to be 

considered only as preliminary and the results will require the con- 

firmation of another season or more. The lime-sulfur gave ex- 

cellent results in the control of Peach Leaf Curl, being just as 

effective as Bordeaux. 

The Department of Plant Pathology has this year established a 

new policy for conducting the investigations on diseases of press- 

ing importance in this State. With the increasing demand for 

field laboratories for the extended investigations of particular 

diseases in different localities, it has become impossible for the 

department with the funds at its disposal to adequately meet these 

demands from growers. We are now making it a uniform policy 

to undertake only those investigations which are of sufficient im- 
portance to the grower to warrant his financial co-operation with 

the department in undertaking the work. Of the seven field labora- 
tories in operation this season in the State, five were very largely 

supported financially by growers, and there is now on file in the 
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office a call for another field laboratory for the investigation of 

peach yellows. Aside from the fact that there is not sufficient 

money available in the department to conduct all these investiga- 
tions without the growers’ co-operation, there is the advantage in 

such an arrangement that the grower, being financially interested, 

will give the investigations more careful attention and be more 

likely to take advantage of the results obtained. The establishment 

of the lime-sulphur fellowship marks the first of a number of 

fellowships which it is hoped may be established in the Department 

of Plant Pathology. At least two other fellowships are in sight, 

and we believe more will follow. By the establishment of fellow- 

ships by the growers or commercial companies, well-trained young 

men may be employed at a minimum expense, since they are at the 

same time getting their training for an advanced degree. 

III. EXTENSION. 

The extension activities of the Department of Plant Pathology 

may be classified as follows: 

(a) Teaching— The department during the past college year 

offered two courses to men in Winter Courses, Farm Botany, and 

Plant Diseases. The Farm Botany, however, does not naturally 

belong to the Department of Plant Pathology and will not be offered 
in that department another year. It is proposed, however, to offer 

two courses in Plant Diseases, one to men who come to Winter 

Courses for the first time, and another to those who have already 
had our first course in Plant Disease work. 

(b) Demonstration and co-operative experiments. The Depart- 

ment of Plant Pathology offers a number of co-operative experi- 

ments in connection with the work of the Experimenters’ League 

of the State. However, the number of growers taking advantage 

of this has never been large and was fewer last year than in the 
preceding. The chief difficulty in successfully conducting this sort 

of work is that not sufficient funds are available with which to push 

it. To make co-operative experiments of this type successful we 

believe it will be necessary to visit the experimenters at least once 

and often several times during the season to see that the work is 

being properly performed and results accurately obtained. Not 

only are there no funds available for this work, but men are not 
available for the necessary traveling which would be entailed. 

However, in this connection our seven field laboratories located in 

different parts of the State have, we believe, been very effective 
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in demonstrating the results of our investigations. The men who 

are conducting these field laboratories, living throughout the season 
right in the community, become acquainted with the growers, and 

the growers naturally become interested in their work and in the 

results obtained. This year for the first time we held a general 

meeting or institute at one of our field laboratories, where growers 

could see for themselves the results of our work, and where the 

matter could be carefully taken up and explained to them by those 

in charge. It is hoped that another season we may be able to have 

meetings of this sort in other of our field laboratories in the State. 

We believe that this type of demonstration in direct connection 

with the investigation work will be more effective and less expen- 

sive than the type of co-operation contemplated by the work of the 

Experimenters’ League, at least so far as our department is con- 

cerned. 

(c) Plant disease exhibits—Another type of extension work 

which has been continued from last season is that of exhibits, dem- 

onstrations and discussions before associations of growers in differ- 

ent parts of the State, and we have attended practically every large 

fruit-growers’ meeting in the State during the past year and many 

of the country associations, besides a number of Grange meetings. 

At fruit-growers’ meetings, we have usually had an exhibit of the 

more common and destructive diseases occurring in that section. 

Three days were spent with the “ Farm Special’ last November. 

We also attended the Institute School at Alfred University last 
spring. An exhibit and an address was made at the annual meeting 

of the Ginseng-Growers’ Association at Syracuse last April. The 

most extensive single effort along this line has been the exhibit at 

the State and county fairs. This year, owing to the large amount 

of work to be done in getting ready for the teaching, only one 

county fair was attended, namely, the Union Fair at Trumansburg, 

N. Y. A special effort was made in connection with the State Fair. 

Two exhibits from the Department of Plant Pathology were sent 

there; one, a technical exhibit of diseases of cultivated crops in 

the Horticultural Building, occupying a space of more than forty 

feet along the wall, with many charts and specimens showing the 

results of the season’s work in the different lines of investigation; 

the other, an exhibit of an educational nature, occupied a space of 

thirty feet in the State Institution Building, in connection with the 
general exhibit of the State College of Agriculture. This exhibit 

illustrated the general work of the department along the different 
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lines which it has in hand. This was shown by means of large 
charts constructed especially for that purpose. Members of the 

department were constantly in attendance at these exhibits to ex- 
plain them and to answer the questions of those who were in- 

terested. 

IV. RECOMMENDATIONS. 

One of the most urgent needs in the Department of Plant Path- 

ology is more room. The laboratories are now so crowded that 

there are no more desks or even space for desks that are not already 

occupied by students. Before the opening of the new college year 

every available desk in the department is already taken by gradu- 

ate students who are either on the ground or have made application 

for advanced work. It is difficult to know what to do with any 

that may come at the opening of the regular college year. Prac- 

tically all of the wall space is already occupied by cases for holding 

apparatus and materials used in the department. There is no avail- 

able storeroom, except two small attics which can be reached only 

by ladder. All herbarium cases and lockers are already filled, and 
what is to be done with the material that is constantly coming into 

the laboratory, and the apparatus that must be purchased for the 

work next year, we do not know. Something must be done to 

provide more room or it will be necessary to turn away students 

and limit the investigation work. With the growers ready and will- 
ing to provide fellowships and money to conduct the investigations, 

it seems that the State should do its part in the co-operation by 
providing necessary room and equipment for the work. 

Another urgent necessity is that of greenhouse space. Although 

this has been promised for two years, no provision has yet been 

made by which the department may have even a small amount of 
greenhouse room for use during the winter. It is practically im- 

possible properly to conduct the investigation or teaching work with- 

out considerable greenhouse space. The delay in completing a num- 

ber of our most important investigations is due entirely to our want 

of greenhouse room where infection experiments may be performed 

under properly controlled conditions, and where work done in the 

field in the summer time may be duplicated again in the winter. 

The want of greenhouse room for the investigation work means 

practically doubling the time in which the investigations can pos- 

sibly be completed. Greenhouse space is also absolutely necessary 

for the proper teaching of plant-disease courses, at least until the 

time comes when the courses in this department may be offered 
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during the summer instead of the winter. It should be pointed 

out that much of the plant-disease work, cannot be properly tayght 

to students from dried or preserved material or from books. In 

order to do this effectively it is necessary that we have living 

plants with which to work. These cannot be grown in the crowded, 

unnatural quarters of the laboratory. 
Anotehr urgent need in the department is money for more equip- 

ment. With the increased number of problems that are being taken 

up in co-operation with the growers, it becomes necessary to provice 

equipment for the men who are to do the investigation. The equip- 

ment of the field laboratory costs a minimum of $300. In order 

properly to conduct the work these field laboratories must be fully 

equipped with everything necessary to perform the operations ordin- 

arily done in the laboratory here. This requires the purchase of 

considerable expensive apparatus. To this also there is to be added 

the necessity of rather complete equipment for taking and studying 

weather conditions. The importance of careful weather ‘records 

has been demonstrated very definitely in connection with our work 
on the Black Rot of grapes, and we desire for another season to 

equip every fieid laboratory with the necesary instruments for 

taking these observations. A careful consideration of the funds 

required for properly equipping these field laboratories and adding 

to the apparatus necessary for the teaching work, indicates that 

we are now receiving only half the maintenance fund necessary. 
Room and funds for maintenance are therefore the chief necessities 

in the Department at present. It is hoped that these may be at 

least partially provided in the very near future. It is necessary 

that they should be provided if the Department is to keep pace 

with the demands made upon it by the growers of the State. 

OE WEL EZ EE. 

Assistant Professor of Plant Pathology. 
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I. TEACHING. 

During the past year, 499 credit hours of instruction have been 

given in undergraduate course in Soils, and the equivalent of 59 
credit hours have been given to graduate students in advanced 
work; of the former, 365 hours were in the fundamental courses 

open to regular and special students and required for admission 
to all other courses in the Department. Eight courses were 

given with an aggregate credit of 18 hours, of which the funda- 

mental courses embrace 6 hours. 

At the beginning of the year, the laboratory quarters of the 

Department were shifted from the north end, first floor, of the 

Agronomy building to the south basement of the same building, 

where new fixtures were installed. The new quarters double the 

capacity of the Department in addition to giving more commodious 

rooms for storage and preparation. But much is still needed to 

render them adequate, as will be noted later. 

IJ. INVESTIGATION. 

The primary energies of the department have been required by 

the teaching and extension work. 
(a) The study of the principles of soil granulation has been 

continued in the laboratory and previously obtained results checked 

and extended. This phase of the study is nearly completed and 

the remaining investigations require much larger facilities in 
greenhouse and field than are now available. 

(b) Study has been continued of the moisture capacity of soils, 

of the moisture equivalent of soils, and of the lateral transfer of 

soil moisture. 

III. EXTENSION. 

The extension activities have embraced five lines: 

(a) Surveys.— Soil surveys in cooperation with the United 

States Bureau of Soils have been continued. ‘The Coilege has 

maintained two men in the field for four months of the summer 

of 1909, who have worked in conjunction with the same number 

[xxii] 
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of men employed by the Bureau of Soils, and approximately 800 

square miles, embracing all of Washington county and 200 square 

miles in Ontario county, a total of 1000 square miles, have been 

completed. By the close of the field season, it is expected to com- 

plete the field work for all of Ontario county, 650 square miles, 

making a total area in the state surveyed this season of 1450 square 

miles. This last area was transversed by the orchard survey in 
1908, and the soil survey is designed primarily as a basis for that 
investigation, although a study of its soil resources is especially 

desirable, as well, because of its excellent fruit and general farm- 

ing interests and because of the situation of the State Experiment 
Station within its borders. The Washington county survey gives 

us a more comprehensive knowledge of the soils of the Upper 

Hudson Valley and the relation of the Adirondack Mountain soils 

to those of New England. 

During the summer of 1909 the writer spent several weeks in 

a reconnoissance survey of the soils of the state and covered about 
35c0 square miles in the counties of Chautauqua, Cattaraugus, 
Erie and Allegany, in Western New York.: The design of this work 

is to gain a rapid knowledge of the soil resources of the state and 

their general relations to agricultural development. This knowl- 

edge serves to connect the several detailed surveys and to insure 
greater accuracy in the correlation of soil types. This knowledge 
is also essential in all of the investigations of the agricultural in- 

stitutions, particularly in the matter of soils and crops. As has 

been stated, soil conditions must be recognized as the point of 
departure for all other lines of agricultural betterment. It is 
expected to push the reconnoissance survey as rapidly as time and 

resources will permit. 

(b) Drainage-—A State Drainage Association was formed on 

February 24th through the efforts of this department and now has 
a membership of about 60 persons. Its efforts in collecting and 

disseminating information concerning the installation and benefits 

of farm drainage, together with all those questions concerning wet 

and swamp land improvement, sources and distribution of drain- 

age materials and implements, are looked on as a legitimate part 

of our extension activities. The fundamental importance of this 

movement is recognized when we remember that there are 2500 

square miles of absolutly swamp land in the state and at least 

10,000 square miles additional land on which the installation of a 

better drainage system would be highly profitable, 
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The department has been called upon to give specific advice 

concerning the installation of drainage systems where the parties 
were willing to bear the expenses in connection therewith, and in 

a number of other cases more specific assistance could not be given 

because of our lack of means to meet the situation. Specific ef- 
fort is being made to get in touch with all sources of tile and other 

drainage materials available for New York and to promote uni- 

formly good material upon a comparable basis of cost. 

(c) Cooperative Experiments Cooperative experiments with 

Crainege, tillage, fertilizers and manures have been offered and 

some work has been undertaken by about a dozen persons. An 

essential element to the success of this movement—a visit to 

each experiment at least once during the season by a person from 

the Station — has been ut‘erly impossible because of lack of funds, 

(d) Fertilizer Experiments.— Fertilizer experiments with onions 

on muck soil have been continued on the plots established at 

Breeze Hill, Orange county, in 1908, at which time some striking 

results were obtained. The yields for 1909 are not yet available 

but promise even greater differences from the treatments. This 

is a type of work that it is felt should be prosecuted at several 

points on each important soil type in the state. ; 

(e) Lime.— Effort has been made to get in touch with all 

sources of lime for agricultural purposes for New York and to 

have at hand for inquiries information as to its quantity, con- 

venience and cost. | 

(f) Lectures—A number of lectures were given during the 

year by members of the staff on topics relating to the soil, before 

gatherings of farmers in various parts of the state. The necessity 

for putting the teaching work of the department first has greatly 

limited the number of requests for such lectures which could be 

accepted. 

(¢) Demonstrations and Educational Propaganda.—The de- 

partment will have made exhibits at five agricultural fairs, includ- 

ing the State Fair. The department also participated in the R. W. 

and ©. Farm train and in the Farmers’ Week program in February. 

(h) Correspondence The correspondence of the department 

has grown very much during the past year and hundreds of letters 

have been written in reply to inquiries concerning soil problems. 
This is becoming a very considerable item in the department’s ac- 

tivities and, we feel, one which merits the most careful attention. 

BE. O. PIPPIN, 

Assistant Professor of Soils, in Charge of Department. 
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The report of the Department of Soil Investigation, the work 

of which is almost entirely experimental, is for the Federal fisca! 

year ended June 30, 1908. 

I. TEACHING. 

As in the previous year, instruction has been confined to gradu- 
ate students of whom there were seven. Six of these took their 

major subjects in this laboratory. Ail were, or are now, candi- 

dates for the Ph. D. degree. Only in exceptional cases is it con- 

sidered desirable to permit a student to take a minor subject in this 

laboratory, as it does not seem possible for the average student 

satisfactorily to conduct research in more than his major subject, 

unless the major and minor subjects are. related. 

The students taking work in this laboratory were graduates of 
the following colleges: Virginia Polytechnic Institute, Agricultural 

College of North Carolina, Iowa Agricultural College, Wesleyan 

University (Middletown, Conn.), Utah Agricultural College, Uni- 

versity of Illinois, Corneli University. Two of the number re- 

ceived the Ph.D. degree in June. One of these now occupies the 

chair of Agronomy in the Mississippi Agricultural College, the 

other is Assistant Professor of Agronomy in the New Mexico Ag- 

ricultural College. 
II. INVESTIGATION. 

The investigations of the department are conducted in (1) the 
experiment field on the University farm, (2) a series of concrete 

tanks also in the farm, (3) a small glass house, (4) the laboratory. 

The experiment field is one not naturally well adapted to experi- 

ments with soil, as the character of the soil is far from uniform, 

and the topography does not easily permit of division into plats. 

This has led us to make a careful study of methods of laying out 
plats with a view to reducing to a minimum the errors arising from 

lack of uniformity. The subject was presented by the writer in 

his lectures to the Graduate School in 1908, and since has been 

taken up by the American Society of Agronomy and has been given 
an important place in proceedings of that society. Among the pre- 

cautions, we have adopted the use of very small plats of land with 
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duplicate or triplicate plats arranged in series. The agitation of 
this subject among station workers promises to bring about im- 
provement in the conduct of field experiments, which experiments 
have been tor years among the least accurate of the forms of ex- 
periment station activity. 

The concrete tanks for soil experiments have been completed and 
are now in use. They are intended to furnish receptacles for bodies 
of soil of sufficient size to produce plants in a normal manner under 
approximately field conditions, and yet afford opportunity for meas- 
uring a large number of the factors affecting plant growth. The 

construction is of concrete, but the tanks will be lined. 

Fach tank is four feet two inches square with a maximum ver- 

tical depth of four feet six inches and a minimum depth of four 

feet. There are twenty-four tanks placed in two rows of twelve 
tanks each. Between the rows of tanks is a tunnel, the bottom of 
which is ten feet below the top of the tanks. The tunnel is six 
feet wide. From the lowest point in each tank is an outlet tube 

two inches in diameter and tin lined. It is made large enough to 
permit of easy cleaning and has no bends in it. A piston runs 

through the tube to within four inches of the upper end. Between 

the perforated head of the piston and the soil, glass wool is to be 

inserted. ‘The piston can be withdrawn if it is desired to clean the 
tube. 

Drainage water from each tank will be caught in a receptacle 
in the tunnel. The lining in the tanks will prevent any soluble 
material in the concrete from appearing in the drainage water. A 

constant water table at any depth may be maintained by raising the 
rubber tube leading from the outlet tube to a corresponding point 
below the surface of the soil in the tank. 

The tanks as described will each contain between three and four 

tons of soil, and the surface will constitute approximately .o004 of 
an acre. They are built with special reference to durability, so that 

it will be possible to plan for experiments to extend over a long 

period. The quantity of soil contained is not too large to allow of 
accuracy in sampling and yet is sufficiently large to closely resemble 

field conditions, which is not true of the quantity contained in pots. 

No covering is to be placed over the tanks, but in evéry way nat- 

ural conditions are to be permitted. The top soil and the subsoit 
will be placed in their relative positions. It is expected that the 

rainfall will be sufficient to meet the needs of the crops, but if plants 

suffer during periods of drought they can be watered artificially. 
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Any desired type of soil may be used, which is not possible with 

ordinary field experiments. It is also possible to make a compari- 

son of different soil types under any desired conditions, which may 

be very serviceable in ascertaining the effect of those properties dif- 

ferentiating these types upon certain factors in soil productiveness. 

The chief feature of the plan is that of keeping accurate records 

of the factors affecting plant growth without producing artificial 

conditions. 

The tube leading from the bottom of the tank is designed to 
carry off the drainage water into a receptacle which will permit 

the quantity to be measured and its constituents to be determined. 

Since the work of constructing these tanks was begun, the in- 
stallation of similar apparatus has been commenced by two other 

experiment stations. 
The following is an outline of the projects under investigation, 

with comments on the nature and advancement of the work. The 

first four projects are the old work begun by the Department of 

Agronomy, and projects 8 to 14 are new work begun in 1909. 

Project 1. Fertilizer experiments with timothy— To ascertain 
the best fertilizer treatment on the soil under experimentation for 

a rotation consisting of timothy, corn, oats and wheat. In 1908 

the experiment was extended to include a comparison of the prac- 

tice of fertilizing for the grain crops alone, as is usually done, with 

that of fertilizing for timothy alone. 
Project 2. Effect of weeds on corn.— The object is to ascertain 

why weeds are injurious; whether the injury is due entirely to the 

removal of moisture or other food materials, or to some other cause. 

Field experiments on this may be discontinued after the present 

summer if the results this year confirm those of the past two sea- 

sons, which indicate that either one or both of the two causes first 

mentioned are responsible for at least a large part of the effect, 

and that if there is any other source of injury it is of very minor 

importance. 
Project 3. Use of lime and inocculation for alfalfa— This was 

merely a field experiment designed to test in a practical way some 

of the cultures of Pseudomonas radiccola dispensed for the pur- 

pose of inocculation alfalfa land. ‘The results are similar to most 

of those reported by a number of experiment stations, and there 

seems to be no reason for publishing them. 
Project 4. Examination of certain properties of an unproductive 

soil— We have shown that an accompanying condition of the less- 

ened productiveness is deflocculation of the soil aggregates. The 
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purpose of the investigation now is to ascertain (1) the cause or 

causes of deflocculation; (2) the manner in which deflocculation 
affects the growth of plants. 

Project 5. Effect of soil mixture and temperature upon the avail- 

ability and utilization of plant nutrients in the soil—It is desired 

to ascertain to what extent the moisture supply affects not only the 

plant growth, but especially the proportions in which the several 

nutrients are absorbed, how this is influenced by changes in the 

moisture content at different stages in the life of the plant and by 

changes in the density of the nutrient solution at different stages. 

As temperature is an important factor in solubility it must be con- 

trolled. This may have a practical application in irrigation and in 

the use of fertilizers. 

Project 6. Influence of certain atmospheric conditions on the 

absorption of mineral nutricnts by plants— Owing to the delay in 

obtaining a glass house in which the atmospheric conditions can be 

controlled, this experiment has not been continued. 

Project’ 7. The character and concentration of the aqueous ex- 

tract of the sow under different methods of treatment.— This is 

really a part of project 5 and will no longer be reported as a sep- 

arate investigation. 

Project 8. Influence of different methods of soil treatment on the 
loss of calcium in drainage water— The decrease in basicity which 

is a constantly increasing difficulty in soils of humid regions is due 
largely to the loss of calcium salts from the soil. The rate of loss 

is possibly influenced by ordinary agricultural practices, as, for ex- 

ample, clean cultivation, use of fertilizers leaving acid residues in 

the soil, etc. It is intended to investigate this in the soil tanks. 

Project 9. The loss of potassium and other substances occasioned 

by manuring with lime— The extensive use of lime necessitated 

by the acid condition of large areas of soil may have a secondary 

effect, and by replacing other bases in the polysilicates may result 

in a considerable loss of potassium in the drainage water. Whether 

this is the case, and if so, how it may be ameliorated, is the purpose 

of this investigation. 

Project 10. Extent. to which soils under field conditions are re- 

newed by accession of lower soil to the plowed portion— By com- 

paring productiveness, composition, and certain properties of sim- 

ilar soils cropped for a long period of years in the soil tanks and 

in the field it is hoped to discover to what extent the upper layers 

of soil gain material either by the upward movement in solution 
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from the lower soil, or by the incorporation of lower soil into the 

plowed part through the wearing away of the upper soil. 

Project 11. Influence of the growth of certain crops on the forma- 
tion and loss of nitrates in the soil— Some of our experiments in 

the field indicate that the growth of at least certain crops on the 
land results in a decrease in the quantity of nitrates on the land so 

cropped. In our field experiments we were not able to measure 
the quantity of nitrates that disappeared in the drainage water or 

otherwise to account for the appearance or disappearance of ni- 

trates. In the soil tanks this can be done. 

Project 12. Rate of fixation of mitrogen in the soil as affected 

by liming and by sod.—A record will be kept of the income and 
outgo of nitrogen in ail of the tanks, which will give an opportunity 

to determine the amount of nitrogen fixed, and thus to ascertain 

the influence of the soil reaction and of the effect of sod on that 

process. 
Project 13. Changes that occur in the composition and in certain 

properties of a soil as it gradually deteriorates or improves.— The 
process of improvement or deterioration in a soil is a very compli- 

cated one, involving an enormous number of changes. As the soils 
in the tanks will be under experimentation for a long period, many 

of these changes will be sufficiently marked to measure by physical, 

chemical, and bacteriological means, which cannot be done in short 

periods and is liable to error in field plats. 

Project 14. The effects of the continuous use of certain mineral 

fertilizers on the physical and chemical properties of G soil and on 

the bacterial flora and the activity of certain forms of bacteria.— 

It is well known that the physical properties of most soils are pro- 

foundly affected by the continuous use of certain mineral fertilizers, 
It is desired to ascertain whether this action is determined solely 
by changes in the content of organic matter, or whether the fertiliz- 
ers exert an independent action. 

While the investigations to be conducted in the soil tanks are de- 

signed primarily with a view of studying the seven subjects last 
mentioned, the data which it is intended to collect will contribute 

much to the solution of other problems and will doubtless bring 

to light phenomena calling for further investigation. The tanks 
afford an incomparable means for studying the problem of main- 

taining soil productiveness in a humid region where the climatic 
conditions and the agricultural practices are of a nature to cause a 

loss of fertility and a tendency to acidity through the leaching of 
salts from the soil. 
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III. EXTENSION. 

This department is not charged with extension work, and does 
not receive funds which may be legitimately used for that purpose. 

The writer participated in the Farmers’ Institute Normal, Farmers’ 
Week and the agricultural lecture train on the R. W. & O, R. R. 

IV, RECOMMENDATIONS. 

For the Department of Soil Technology. 

Teaching.— (1) To round out the work of the department there 

should be a well-qualified man to take general charge of instruction, 

so that the three natural divisions, (1) Instruction, (2) Extension, 
and (3) Investigation, should each have some one who would give 
his chief effort to that branch of the work. To secure a properly 

qualified man $1,500 would be necessary. 

(2) Partitions and permanent equipment for the teaching labora- 

tory where it has not yet been finished. Amount, $2,000. 

(3) Glass laboratory, as was provided in the original plans for 

new glass houses. Amount, $4,000. 

(4) Equipment for a field plat for student demonstrations and 

educational experiments. | Amount, $1,000. 

(5) General maintenance for teaching work of the department. 

Amount, $1,500. 
Investigation.— (1) Glass laboratory, as was provided in the orig- 

inal plans for new glass houses. Amount, $6,000. 

(2) More space for the laboratory in the Agronomy building. 

There is at present no room for graduate students, each of whom 

should have some space by himself. There should also be separate 

rooms for certain of the operations, as preparing samples, making 

nitrogen determinations, and the like. An addition to the Agron- 

omy building would best contribute to this end. 
(3) The experiment field should be fenced in order to prevent 

the cattle from injuring the experiments, as has occurred every year 

since the field has been used by this department. Amount, $400. 

(4) A set of platform scales in the experiment field would 

greatly facilitate the weighing of experimental crops, which must 

now be hauled to the barn for that purpose. Amount, $150. 

Extension— (1) Soil survey and management. Many of the 
States having large agricultural interests have now made appropria- 

tions for soil surveys and experiments dealing with the proper 

means of managing soils of different character. Although one of 
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the most important farming states, New York has taken up this 

work only in a limited way. It is not possible in this report to cali 

attention to the advantages that may arise from work of this kind. 
Suffice it to say that it forms the basis for all other forms of agri- 
cultural extension. Amount, $15,000. 

iy bee TONAL Y ON, 
Professor of Soil Investigation. 
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I, TEACHING. 

The teaching of the Department of Horticulture ciassed under 
the head of University work is being organized into four main divi- 
sions, as follows: 

. Division of Graduate Work. 

. Division of Pomology. 

. Division of Floriculture. 

. Division of Olericulture. 

Ww Fe 

Bw 

he divisions of Floriculture and Olericulture have not been defi- 

nitely separated, but it is hoped that an independent organization 
of these phases of the work will be effected before very long. 

All divisions of the Department are growing. During the past 

five years ten to fifteen students have been registered annually in 
either major or minor work for advanced degrees in the Depart- 
ment of Horticulture. The demand for these men has been so 

keen, however, that they are frequently drawn into service before 

their courses of study have been completed. 

The undergraduate courses have been increased and enlarged in 

scope in accordance with the present-day needs. The Department 

of Horticulture, in common with the other departments, has secured 

a fair proportion of the increased attendance. Pomology, Floricul- 
ture and Olericulture are reported by Professors Wilson and Jud- 
son respectively. 

A.—Pomology. 

C. S. Walson. 

The work of the Division of Pomology has been along three lines: 

teaching, investigation, and extension. 

(1) Teaching— The students were registered in the courses for 

the year 1908-9 as follows: 
First term — 

Pomology 20 39 

Pomology 20a 48 

Second term — 
Pomology 21 66 
Spraying 22 54 
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(2) Investigation The department leased an eighty-acre vine- 

yard for the pomological work in co-operation with the Depart- 

ment of Plant Pathology. Ten acres of this were set aside as an 
experimental plot where mixtures and sprays to control the black 

rot were tried. The remaining area was worked on a commercial 

basis. 

An experiment in orchard management was conducted in the or- 

chard of Mr. Judson Knapp, Syracuse, New York, with the pur- 

pose of determining the reason for the nonproductiveness of an 
eighteen-year-old orchard. 

A survey and study of the strawberry regions of New York State 
‘was begun in June. 

(3) Extension The compiling of the records of the orchard 
surveys of Orange, Ontario, and Monroe counties was continued 

during the winter of 1908-9. 

Thirteen meetings were attended during the college year and talks 
given on various subjects relating to fruit growing. In addition, 

nine talks were given on the farm train run in November and 

twenty-two talks on the farm train run in April. 

(4) Plans for 1909-10.— Fifty acres of land has been set aside 
for the Division of Pomology. ‘Twelve acres of this was planted 

to apples last spring. Plans are now nearly completed for planting 

the remainder. A section will be devoted to each kind of fruit, of 

which there will be the different species, native and foreign, com- 
mon commercial varieties, and a commercial plat. 

Two new instruction courses are offered for the first time: Bush 

and Small Fruits, and Advanced Pomology. 

A cold-storage room has been provided in the basement of the 
dairy building and the Division has now storage capacity for about 
150 barrels of fruit. 

B.— Floriculture and Olericulture. 

L. B. Judson, 

(1) Teaching Four courses were offeied by this division dur- 

ing the year, as follows: 
First semester — 

No. students. 

Greenhouse: Construction co... eae ee ene ene 10 
Santeopical sPomolory® 7-0. ie hye) o bac whe visa gi ak Pee a 4 

Second semester — 
iereentowse, Managements... ce \e.y sree elles wala (t ie Tt 

CUMETSTEST PSE oe eee eS a Yes = ern Seely A Re I2 
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The greenhouse work heretofore given by the department has 
been very limited, but as the fact becomes known that more com- 

prehensive courses are being offered in this subject, an increase in 

the registration will doubtless follow. Two courses each in flori- 

culture and vegetable gardening are now offered, making it possible 
for the first time for a student to pursue these subjects throughout 

the year. This is the first time any course in floriculture has been 
offered in the College, and vegetable gardening has never been 
offered for more than one semester. 

(2) Investigation. (a) Use of ether and chloroform in forcing 

“ fowering bulbs— The remarkable forcing effect observed by Euro- 

pean investigators on certain Howering shrubs when subjected while 
in a dormant condition to the fumes of ether and chloroform, sug- 
gests that good results might also accrue from treating flowering 

buibs in a similar manner. Several thousand bulbs, representing 
various varieties of lilies, tulips, narcissus, hyacinths and gladiolus, 

were treated with different doses of ether and chloroform, for dif- 

ferent periods. The tulips, hyacinths, and some of the lilies showed 

gains of three to ten days in time of flowering, but with narcissus 
and gladiolus the response was slight. Anesthetics were also used 

on lily-of-the-valley, mushroom spawn, and various vegetable seeds, 

but the response in the first and last cases was slight, and the 

mushroom bed failed completely owing to the advent of hot weather. 

A bulletin will soon be published on this subject and the work will 
be continued another year. . 

(b) Hotbed sash Comparative tests were made of the double- 

glazed sash and the common sash, four of each being employed. ~ 

Radishes and lettuce were grown in each frame, and complete tem- 

perature records made. To suit the requirements of other work in 

the department, the hotbeds were not started till the middle of 

March, and the weather became too quickly mild to furnish the con- 
ditions for a rigid test. 

(c) Cucumber hybrids Hybrid cucumbers which promise to be 
of considerable commercial value for forcing were produced by 

crossing White Spine with Telegraph. A few inviduals from the . 

seeds of one fruit have proved to be very prolific, with almost spine- 
less fruits of exceptional quality, 15 to 18 inches in length. and 

with few seed. 

(d) Shade tent for vegetables—A rectangular tent of Ariel cloth, 
24 x 96 feet, was erected in the spring to test the effect of shading 
upon the growth of head lettuce. Radishes were also included in 
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the test. Records were kept of the temperature and humidity of 
air and soil inside and outside the tent. A comparsion of earliness, 

size, vigor, and tendency to throw seed stalks shows the conditions 
in the tent to be superior to those out of doors for midsummer let- 

tuce, and the second sowing started off much more promptly inside. 

The radishes inside were a trifle better in quality and less frequently 
pithy than those grown in the open, but the difference in this crop 
was less than with the lettuce. 

(e) Fertilizer tests with tomatoes The roiling nature of the 

land on which the vegetable plots are located and some unevenness 
in soil make satisfactory fertilizer tests difficult; but tests with 
tomatoes were nevertheless undertaken with nitrate of soda, Mar- 

ket Gardener’s guano, muriate of potash and basic slag. This work 
is still in progress. 

(f) Cauliyower and Brussels sprouts—aA study of these crops 

was made at the east end of Long Island, where they grow to per- 

fection, and data for a bulletin was gathered. The bulletin will soon 

be ready for publication. 

(3) Extension. (a) Co operative experiments— More requests 

were made by farmers this year to participate in the co-operative 

experiments than ever before. Nine experiments were offered, 

most of them variety tests, and materials were sent out for 111 
experiments. py, 

(b) Winter course imstruction—A course in floriculture was 

offered to winter course students for the first time this year, and 
was elected by seven students. With the improved greenhouse 

facilities soon to be available, this course will doubtiess attract many 

more students. 

The first month of the instruction in horticulture offered in the 

winter course in general agriculture was given by this division. 

(c) County fairs.—A circular was sent to the secretary of each 

county fair in the state, with suggestions as to ways in which the 
exhibits might be more effectively staged and their educational value 
increased. The replies received indicate a general desire for more 

knowledge on this subject. 

(4) Recommendation.— The division urges the need of a field of 

at least twenty acres which could be devoted to vegetables. This 

would make possible experiments on a commercial scale and fur- 
nish an opportunity for students in vegetable gardening to gain 

valuable experience during the summer. Such a garden would be 
self-supporting. ; 
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II. INVESTIGATION. 

Aside from the investigations reported by Professors Wilson and 
Judson, a few others were conducted by the Department. 

(a) Ericaceous plants in relation to lime.—An interesting study 

that has been in progress for the last three years bears on the 
growth and behavior of ericaceous plants in relation to limy soils. 
The study is being made in a co-operative way with one of the 
large propagators of this class of plants, and arrangements have 
just been completed for an extensive test of rhododendron and other 

heaths under outdoor conditions, with a view of ascertaining the 

possibility of preventing the injurious effects of lime by use of an 

antidote. The cultivation of rhododendrons is seriously restricted 
in certain parts of the country by reason of the excessively limy 
conditions of the soil. 

(b) Peony.— The peony study commenced five years ago in co- 

operation with the American Peony Society continues. A new plant- 
ing of those varieties that are now recognized as being authentic 
has just been completed, which will stand as the nucleus of a peony 

garden which we hope to have established here in the near future. 

Preparations are being made for the addition of a full list of the 
tree peony to the herbaceous collection. The work is now in charge 
of Mr. L. D. Batchelor. 

(c) Hollyhocks.—A co-operative study of the herbaceous mem- 

bers of the genus Althea has been in progress with the Department 
of Plant Pathology for the past two years. The past season the 

plants flowered, systematic studies were made, and herbarium speci- 

mens were added to the garden herbarium. ‘The study includes an 

investigation of the hollyhock disease on the part of the Depart- 

ment of Plant Pathology, together with a monographic study of the 
group by the Department of Horticulture. 

(d) Hedge plant studies — Over fifty species of trees and shrubs 
have been set out for the purpose of studying their adaptation for 
hedging. These plants were furnished free of charge by Isaac 

Hicks & Son, Westbury Station, Long Island. They will afford a 

permanent object lesson on the value of coniferous and deciduous 
trees and shrubs to all those interested in the planting of hedges. 

(e) Influence of soil and temperature on plant growth.— This 
year has closed the fourth seasons work on this subject. The in- 

vestigation has been conducted by Mr. H. B. Frost under the direc- 
tion of this Department. A large amount of valuable data has been 

collected, which will be presented for publication as early as pos- 
sible. 
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III. EXTENSION. 

The members of the department have responded to as many calls 
for aid at field meetings, farmers’ clubs and granges as it has been 

found possible to assist. Insufficiency of funds to cover traveling 

expenses has restricted this line of work very materially. The 
writer was honored with an invitation to speak on fruit growing at 

the Second Annual Conference of the Governors of New England, 
held in Boston, in November, 1908. The address given on the occa- 

sion was printed in the proceedings of the conference and has 

aroused interest in the utilization for fruit-growing purposes of 

cheap lands in eastern New York and New England. He was also 

asked to act as juror at the National Apple Show at Spokane in 
December, 1908. This gave him an excellent opportunity to study 

the apples of that rapidiy-developing fruit region and put him in 

a position to get first-hand knowledge of Western methods of apple 
culture and quality of the product. 

(a) Co-operation.—As indicated above, the co-operation between 

the American Peony Society and the New York State College of 
Agriculture at Cornell University, represented by the Department 

of Horticulture, has been progressing satisfactorily. 

The writer was able to assist at the organization of the National 

Sweet Pea Society the past season in New York city, and effected 
a scheme of co-operation in the study of sweet peas which will 

bring the trial grounds of this society to Cornell University and 

make the head of the Department of Horticulture the chairman of 

the Committee on Trials and Nomenclature. 

(b) Organization of horticultural students—— During Farmers’ 
Week in February, 1909, an effort was made to organize the former 
students of the College of Agriculture who are specially interested 
in horticulture. To this end a society called the Cornell Horticul- 
tural Union was formed. An early graduate of Cornell University, 
Mr. E. W. Catchpole, North Rose, N. Y., was eiected president, 

and Mr. C. S. Wilson, Division of Pomology, secretary. The pur- 

pose of the organization is to promote a closer union between these 

students and the Department of Horticulture, and to encourage co- 

operation in experimental work and the business side of fruit 
growing. 

IV. PUBLICATION. 

Two important bulletins have been issued during the year. The 

first of these, entitled “The Peony,” by J. Eliot Coit, Ph.D., is an 

illustrated pamphlet of seventy-eight pages giving the history, cul- 
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ture, classification, and description of varieties. This bulletin is the 

second in the peony series issued by the Experiment Station as a 
result of co-operative work with the American Peony Society. It 

has been received with marked favor by peony growers in this coun- 

try and in Europe. It may be allowable to quote from a letter, 

dated August Ist, from Peter Barr, the veteran plant grower of 

England, whose death has just been announced: “I congratulate 

you representing Cornell University for the finest contribution to 

the literature of the peony that has ever fallen into my hands.” Mr. 

Barr has been collecting and studying peonies for over forty years. 

The department has issued a bulletin in the same technical series ' 
entitled “American Varieties of Beans.” This bulletin is the result 

of three years’ work by C. D. Jarvis, Ph.D. It contains 112 pages, 
three colored plates, in addition to thirteen full-page half-tones. 

The department has issued an eight-page circular giving a digest 

of the findings revealed by a survey of the trucking region of Long 

Island, conducted during December and January, 1908-9, by Mr. 
B. H. Crocheron. 

V. DEPARTMENTAL NEEDS. 

(a) Glass houses—— The part of the new range of glass notices 
allotted to the Department of Horticulture is entirely inadequate. 
With the space at the disposal of the Department, the floricultural 
crops produced commercially in the state cannot be properly rep- 
resented either for demonstration or for experiment. The space 

for instruction in winter gardening will not meet the demands made 
by the rapidly-growing classes and increasing scope of teaching 
effort. At least $20,000 will be required to equip glass houses ade- 

quately to represent a state in which the floricultural interests stand 
ahead of any in the Union. 

(b) Land.— The department has need of an area of land, at 

least ten acres in extent, on which to plant in permanent form sey- 

eral important groups of herbaceous plants for study and reference. 

This area would be equipped with such important groups as peony, 

tose, phlox, iris, and many bulbous plants. The demand for infor- 

mation on these ornamental plants is increasing each year. Need- 

less to say, the area shouuld be conveniently located and be on land 
of a reasonably uniform character. 

(c) Laboratory for study and manufacture of horticultural pro- 
ducts—— The Department of Horticulture should add to its courses 

one in horticultural technology; but this must be essentially a lab- 
oratory course which will include the commercial methods of 

canning fruits, vegetables, and the manufacture of jams and the 
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various fruit juices. An appropriation of $5,000 would equip such 
a laboratory with its most essential features. 

ACKNOWLEDGMENTS. 

The department begs to acknowledge two important donations 

during the year: first, a collection of the edible nuts of the world, 

with suitable cases for their display, by Dr. Robert T. Morris of 

New York; second, a collection of trees and shrubs for hedging 
purposes, by Isaac Hicks & Son of Westbury Station, Long Island. 

JOHN’ GRAIG; 
Professor of Horticulture. 



DEPARTMENT OF ENTOMOLOGY. 

The most important event of the year within this cepartment 

was the loss by death of Professor Mark Vernon Slingerland, As- 

sistant Professor of Economic Entomology. Professor Slingerland 

was recognized as one of the highest authorities in the chosen spe- 

cialty; and although he was a comparatively young man, he had 

attained a world-wide reputation. As his entire scientific career 

had been devoted to the building up of that division of this depart- 

ment under his immediate charge, the loss to the department was 

in a very peculiar sense a very great one. 

The chair of Economic Entomology has been filled by the ap- 

pointment of Glenn W. Herrick as Assistant Professor of Economic 

Entomology. Professor Herrick is a graduate in Agriculture of 

Cornell University in the class of 1896, and was for eleven years 

State Entomologist of Mississippi and for one year State Ento- 

mologist of Texas. He comes, therefore, with a broad experience 

in the particular field in which he is to work here. 

I. TEACHING. 

With the exception of the interruption toward the close of the 

year of two courses that Professor Slingerland had been giving, 

all of the courses announced in the Program of Courses of Instruc- 

tion have been given, and all of them have been well attended. 
The total enrollment in the classes of the Department was 513. 

Some students attended more than one course; the number of 

different individuals taking studies in the department was as follows: 

Undergraduates, o:0) 2ecie. apeee aa oo es 258 

Graduates jc. “ike aah ae ee icie-* 6 «eee 21 

“Lotal gocos. cers is aie eens <n ae dee ae 279 

Arrangements have been completed for an important change 

in the introductory work of the department. Heretofore, the 

required work of the first year has consisted of one-half term of 

Invertebrate Zoology, one-half term of Vertebrate Zoology in the 

College of Arts and Sciences, and one term of General Entomology. 
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Beginning with the year about to open, the subjects just named are 

to be elective and the required work of the first year is to consist 

of a three-hour course in General Biology extending through the 

year. Itis believed that this change will add greatly to the efficiency 

of the department in the preparation of students for their later 

work in the more advanced biological subjects included in the 

agriclutural curriculum. 
The course in General Biology is to be given by Professor J. G. 

Needham and Professor Comstock. In order to carry out this 

change, Professor Needham has been added to the paid staff of 

the college, his work in Limnology, heretofore, having been sup- 

ported from private funds. 
The work in General Biology is to be supplemented by a two-hour 

elective course in Animal Parasites and Parasitism extending 

through the first term and a two-hour elective course on the 

Relations of Insects to Disease extending through the second term. 

These course are to be given by Professor W. A. Riley and Pro- 

fessor Comstock. 

II INVESTIGATION. 

Several members of the staff of the Department are engaged on 

the preparation of text books for the use of students and general 

readers. These include a manual of the spiders and allied animals, 

the Arachnida, a work consisting of tables for the identification of 

the insects of the Northeastern United States, a text book on 

Insect Morphology, and a text book on General Biology. The text 

book on General Biology is now in press and it is planned to have 

it for use at the beginning of the college year; and the book on the 

Arachnida is approaching completion. 
The studies of the life-history of the species of Isosoma infest- 

ing timothy grass, including the study of its insect parasites and 

their relation to each other and to other grass-inhabiting Isosomas, 
has been continued. For a thorough investigation of the subject it 

was found necessary to include those closely allied chalcis-flies 
infesting various seeds. This phase of the work has been completed 

and the results published as Experiment Station Bulletin No. 265. 

by Professor Crosby. 
Work on several other insect pests of cultivated plants is in 

- progress. 
Professor Needham’s researches regarding insects and crustacesa 

that serve as food for fishes has been continued and has been 
supplemented during the present summer by a study by Mr. H. A. 
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Anderson of Wabash College of the algae of the marshes of the 
upper Cayuga Lake Basin. This work was directed toward the 

solution of the problem of the algal food supply of the herbivorous 

aquatic animals that are used as food by fishes, and was conducted 
at the field station of the college in the Renwick marsh near Ithaca. 

III EXTENSION. 

The extension work has consisted, as in former years, of an 

extensive correspondence regarding injurious insects, a few co- 

operative experiments with farmrs in spraying, and in attendance 

at fairs with exhibits of injurious insects. 

J.-E. COMSTOCK 

Professor of Entomology. 



DEPARTMENT OF DAIRY INDUSTRY. 

The work of this department has been conducted during the past 

year along lines similar to those of the previous year, and may be 

considered under the following heads: 

I. TEACHING. 

(a) Regular courses.— During the year some changes have been 
made in courses previously given and some new courses added. 

Because of the large number of students taking work in the de- 

partment, it has been found advisable to offer some of the funda- 

mental courses each term. This has proved to be of considerable 

advantage to students in enabling them to make out their courses 

of study without conflicts. However, it increases the work of the 

teaching staff in the Department. 

The students coming to this Department for work in Dairy Bac- 
teriology usually come without any previous training in this line 

of scientific work. For this reason it was found necessary to de- 

vote a considerable part of the time given to Course 44 to elemen- 

tary training in technique before the actual work in Dairy Bacteri- 

ology could be commenced. In view of this and the added fact 
that several other departments in the College of Agriculture wish 

to have a course given in Elementary Bacteriology which will pre- 

pare students for taking work with them, it was thought best to 

make Course 44 a general one in Elementary Bacteriology. The 

purpose of this course is to give to the students the necessary lab- 
oratory technique and fundamental training which will fit them for 
work in special lines of Bacteriology, especially in the departments 

of Plant Pathology, Plant Physiology, Soils, Home Economics, and 
Dairy Industry. Students may go from this course for work in 

any of the departments named. In the Dairy Department this 

course is followed by Course 49 in purely dairy bacteriological work. 
This year a two-hour course in Bacteriology for the Home has 

been offered by this department. This course is intended to follow 
Course 44 and is primarily for students in Home Economics. 
A general course in Agricultural Bacteriology has also been in- 

troduced. This is intended for those students who wish to secure 
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a general knowledge of the relation of bacteria to agricultural prob- 
lems and rural life, but who do not care to spend the time required 

for taking the more technical courses. 
The changes in the courses given by this department during the 

year may be summarized as follows: 

Course 44 changed to a general elementary course. 

Course 51, Bacteriology for the Home added. 

Course 52, General Agricultural Bacteriology added. 

This makes a total of thirteen courses given by the Department 
of Dairy Industry, several of them being offered each half year. 

In the report of this Department one year ago a table was given, 

showing the rate at which the courses offered and the number of 

students taking work in this department had grown during the past 
few years. There has been a material increase in the number of 

students taking work in Dairy Industry during the present year. 

By adding the enrollment of the different courses for the year, it 

is found that 378 students have taken work in the regular courses. 
The distribution of these students is as follows: 

Course 40.— Milk, Composition and Tests (given two terms) 105 

“_ 41.— Butter-making (given two terms)........... 46 
* 42. Cheese-making (p12 2500 ts eee 28 
“ 43.— Market Milk and Milk Inspection........... 49 

“ 44— Elementary Bacteriolosy . 1-220." 2 ooeeeeee 27 

‘. 45.— Seminar (given. two ‘tetms)): 2. ioe.4 i. eee 38 
9 140.—~Investipations 5 7.. 24...7207 00 ses Soe 18 
7 47.— Dairy Mechatiies.; 3. 3. 4.5 0 he ee 15 
7. 40=— Fancy Cheese-making: ... 9. ..2..)...7. eee IO 
 40:— Dairy Bacteriology. ..... 2.5) 2.0. b-00. eee 15 
 150-— Advanced Testing’ :..... . nee eee 8 
“ 52.— General Agricultural Bacteriology............ 19 

‘Botal ss Aiea side Week 2 SR ee 378 

Eight graduate students have taken work in this department dur- 
ing the year. 

(b) Winter courses— The enrollment in the Winter Dairy 
Course was considerably larger than in any previous year. One 
hundred and twelve men and one woman were registered in this 

course. In addition to these students, the Department gave instruc- 

tion to students from other departments as follows: 
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Five students from the Winter Course in Home Economics were 

given a course in Butter-making and Milk Testing. 
Nineteen students in the Winter Course in Home Economics 

were given a course in Bacteriology. 

Forty-two students trom the General Agriculture Course were 

given Farm Dairying. 
This make a total of 179 persons in the Winter Courses who were 

given instruction in this Department. Adding this number to the 

number taking regular courses, we have a total of 557 who took 

work in the Department. The Winter Course class this year 
proved to be an exceptionally good one, practically all of the men 

registered making good records in their work, and as many as 

wished them receiving satisfactory positions soon after completing 

the course. Factory and creamery owners and managers are 

coming to look more and more for men who have had some special 
training in their particular line of work, and this is resulting in a 

greater demand for the students who have taken our Winter Course. 

This year a large proportion of the class were placed in good 

positions by the time the course closed. We have had many calls 

to recommend men when we had no men available for the positions 
offered. 

II, INVESTIGATION. 

The first work of this Department is to teach the students who 

come to it for instruction. During the past year the teaching 

work has made it impossible to conduct any great amount of in- 

vestigation. In addition to the teaching, however, experimental 

work has been done in the following lines: 

(a) The cow testing which was begun last year has been con- 

tinued, and the first year’s records were completed in May. These 

tests have included over two hundred cows in about twenty differ- 

ent herds, the work being conducted in co-operation with the dairy- 
men owning the herds. A representative of our Department 

visits each herd one day per month, taking records of the amount 

of milk produced by each cow and the feed eaten, samples of milk 

being taken for determining the percentage of fat. The results 

of the year’s work are now being prepared for publication in 

bulletin form. These records have shown a great difference in the 
profit from the individual cows in the different herds, and we 

believe the work will be of much value to the dairymen. This work 
is being continued during the present year, and it is planned to 

carry it through a series of years. It is hoped that it will result not 
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only in enabling the dairymen to get more profit from their cows, 

but that it will also enable them to produce more milk, which will 

be of great benefit to our Department. 

b) Supervision of the Ithaca Milk Supply— Supervising the 
milk supply for the city of Ithaca has been continued in co-operation 

with the City Board of Health. This has resulted in materially 

improving the general quality of the milk being sold in the city. 

It is also meeting with the approval of the milk dealers and prod- 

ucers, who feel that it is an advantage to them to have the milk 

supply supervised as it is at the present time. Information is being 

obtained from this which can later be put into form for publication. 

(c) The work begun last year on the manufacture of soaked- 

curd cheese has been continued and the results are now being pre- 

pared for publication in the form of a small bulletin. 

(d) Tests have been begun to show the effect of different fac- 

tors in the operation of cream separators on the completeness of 

skimming. This work will be continued during the coming year. 

(e) The methods now in use for determining the percentage of 

moisture in butter have been tested and a modified method worked 

out which it is thought will be an improvemerit over those already 

in use. The results of this will be ready for publication as a small 
bulletin in the near future. 

(f£) A small amount of experimental work has been done on the 

manufacture of Camembert cheese, but it was interrupted by the 
resignation of Mr. Ferguson who had it in charge. 

(g) The study of certain fermented milk drinks begun last 

year has been continued. Since Prof. Metchnikoff recommended 
the use of fermented milk drinks as a healthful beverage, the use 

of sour milk has become very extensive. A number of different 
makes have been put upon the morket and are being recommended 

by physicians, but very little systematic study has been made of 

them from the bacteriological side. The extent of our teaching 

has made it difficult to continue this line of investigation, but some 

interesting data has already been obtained and will be ready for 
publication before long. The general use of sour milk drinks is an 

important one from the standpoint of the dairyman, for it has 

created a demand for large quantities of skimmed milk properly 
soured by the use of pure culture. 

(h) In the past few years some of our larger cities have come 

to use the leucocyte content as one of the means for determining 
the wholesomeness of milk. In some cities, milk has been con- 
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demned and destroyed because its leucocyte content was higher than 
the standard set by the city authorities. Comparatively little scien- 

tific work has been done on this subject, and the real significance of 

leucocytes in milk has not been fully understood. In view of the 
fact that this question is one of direct interest to the dairymen, our 

department has been endeavoring to determine the normal leucocyte 

content of milk as drawn directly from the udder of apparently 
healthy cows. 

(1) From time to time as opportunity has permitted we have 

studied various inexpensive methods for the production and hand- 

ling of clean milk. Our purpose in this is to determine what 
methods will be most helpful to the average milk producer rather 

than to one who is producing certified milk. The demand for a 

cleaner grade of milk is increasing constantly and our large cities 

are insisting that milk shall be produced and handled under certain 

sanitary conditions in order that it may be sold within their limits. 
For this reason one of the important problems before the milk pro- 

ducer at the present time is the production of cleaner milk without 
materially increasing its cost, and it is with the hope that we may 

be of service to such men that we are doing this. 

lII. EXTENSION. 

The extension work engaged in by this Department during the 

year may be considered under the following heads: 

(a) Correspondence. One important part of the duty of the De- 

partment is the prompt attention to letters of inquiry which are 

received in large numbers. Dairymen from ali parts of the State 

write us for information on all phases of dairy work. It is the 

policy of the Department to have such correspondence attended to 

promptly, giving desired information so far as it is known. Several 

thousand letters of this nature have been written during the past 

year. 
(b) The work of the Winter Courses outlined above may prop- 

erly be considered as extension work. 
(c) Work at Farmers’ Institutes and other meetings. Because 

of the large amount of teaching we have had to do it has not been 
possible for the members of our Department to do as much work of 

this sort as we would like. Its value is appreciated, and it is hoped 
that at least one more member can be added to our teaching force 

so that all members of the Department will have better oppor- 
tunity for doing institute and grange work. 
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(d) Exhibits and Instruction Given at Fairs. This year the De- 
partment has sent exhibits and men to five fairs. This involves a 

large amount of work in the preparation of exhibits, many of 

which can be used at only one place. It calls for much labor to 

prepare the exhibits, and also takes the time of different members 

if the Department staff to take charge of the exhibits while at the 

fair. While this work demands a considerable expenditure of 

time and labor, it is well spent, for in this way we got in touch 

with many persons whom we could not reach in any other way. 

IV. RECOMMENDATIONS. 

(a) Refrigeration Plant—In order properly to give the in- 

struction in dairy manufactures it is necessary for our Department 

to have large amounts of milk and cream during the university 

year, and especially in the winter while the Winter Course men 

are here. To have the milk when needed for instruction, it is 

necessary both from the standpoint of the producers and that of 

selling the products to handle it the year round. This means that 

during the summer months we must manufacture large quantities 

of products, as much as 1,200 to 1,300 pounds of butter per day 

and 500 to 600 pounds of cheese in the flush of the season. To 
handle these quantities satisfactorily, good cold storage facilities 

are imperative. At the present time ice is being used for this pur- 

pose, but this is expensive and not entirely satisfactory. A well 

204 feet deep has been drilled by the Department to furnish cold 

water for use in the creamery. This will take the place of part 
of the ice which has been needed, but large quantities will still be 

required for cooling the refrigerators. We need a good refriger- 

ation plant. This would save considerable money now paid for 

ice, and enable us to handle our products to better advantage and 

to conduct certain lines of instruction and experimental work which 

it is impossible to do at present. This equipment will require a 

special appropriation. It is hoped that it will be secured in the 
near future. 

(b) Milk Sugar Equipment.— At the present time, the dairy- 

men of our State are losing large sums of money because they 

are not utilizing the by-products from the butter and cheese fac- 
tories to good advantage. ‘This results in lower prices to the pro- 

ducer. It should be the duty of our Department to give instruc- 

tion in the best methods of utilizing these by-products, one of 

which is the making of milk sugar. But to give this instruction, 

we must have the necessary equipment. 
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(c) More Instructors. At the present time the Department is 
not doing the research and extension work that it should. The 

members of the teaching force are so occupied with the teaching 

at the college that it is impossible for them to get much time either 
for extension work away from Ithaca or for experimental work at 

the Department. We need more instructors on the Department 

staff so that all of the members can have time both for extension 

work and for research. No teacher should be so confined to his 

teaching that he cannot do some research. 

(d) Man for Cow Testing Work.— One of the chief reasons 
why the dairymen are not making more money from their herds 

is because of the inferior quality of the cows they are keeping. 

They do not know the production or relative value of their indi- 

vidual cows. The dairy departments in some other states are 

pushing cow testing work with remarkable results, and our De- 

partment should take the lead in it in New York State. We could 

do no better work for the dairymen than to have one member of 

our Department devoting his entire time to the formation of cow- 
testing associations and the general oversight of this work about 

the State. 

(e) More apparatus and machinery.— In order to keep abreast 

with the recent improvements in dairy: machinery, our Department 

should have additional money for this purpose. We are keeping 

up our equipment of small machinery from our appropriations 

for running expenses, and through loans from the supply houses, but 

there are certain more expensive pieces of apparatus which the 

manufacturers cannot afford to loan us, and which we cannot afford 

to buy. For example, we need a cream ripener which costs approxi- 

mately $450. For such equipment as this we need a special appro- 

priation, 

V. CHANGES IN THE STAFF. 

But two changes in our staff have taken place during the year. 

On April rst, Mr. Allan Ferguson resigned his position as assistant 

in order to go into commercial work. Mr. L. B. Cook, who gradu- 
ated from our college last June, has been appointed to take his place. 

Miss Minnie Jenkins, assistant in dairy bacteriology, has received 
an appointment as Assistant Bacteriologist in the Bureau of Chem- 
istry, Department of Agriculture, Washington, D. C. She therefore 

tendered her resignation to take effect September 7th. The vacancy 
caused by her resignation has not yet been filled. 

W.. As STOCKING, Jr., 
Professor of Dairy Industry. 
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I, TEACHING 

The amount of instruction given in the various courses is shown 

in the tabular statement below: 

MBOUP E STDs au Ss oe = cs bes is a sist sane ws Sek g2 85 
MEGS ORS) ee tipi ciarn hee iru keke heen St 28 
WBE ey FARES or bel sn che oni Said we cole cid oka eters ro 34 ae 

BRIGUISE AOler wre. aleve mali es are Rie ee ip es Re ee 9 9 
NOTES Pah ac cs as Mie aie Soekng te Shean Seed oe 2 2 

FEEDER IS. ci cinia Pak opt eee et 6 eisihiawlns hen tte aera ie 3 

IB IESE GO |. 1 <2. Sond 20s siete em oe bo cee eee 39 ois 
Waiter Course, Feeds‘& Feeding), ..: ..22.6\00 oe oe eee 247 

Wanter Course, Breeds & Breeding.\4 ya. ewe ee, 83 

As will be seen from the tabular statement of the registration in 

various classes, a large part of the teaching effort in this Department 
is given to undergraduate instruction in the elementary principles 
of handling and management of farm animals. It is ordinarly 

desirable that a large amount of actual practice in the handling of 
animals should be given to these students, but with the large classes, 

it is difficult to provide as much actual practice as would be desirable. 

For instance, the Department maintains a flock of about fifty sheep. 

We attempt to teach our students to use sheep-shearing machines. 

The class, however, numbers 80 to 90. This means that not every 

student can shear a single sheep. It would be desirable to have 

every student shear at least five sheep. This alone would make it 

necessary to maintain a flock of between 400 and 500 sheep. The 

same thing is true in many other details of managing other classes 

of animals. 

During the past year we have had an indication of our success in 

teaching principles of stock-judging. A team of three students 

chosen from undergraduate classes, and composed entirely of special 

students, competed at the National Dairy Show at Chicago last 

December with teams from eight other agricultural colleges, and 
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we succeeded in winning the trophy for one of the breeds, namely 
the Holstein-Friesian. This team was invited by the State Fair 

Commission to judge the Holstein classes at the Fair of 1909, and 
they did the work with entire satisfaction to all concerned so far as 

is known. 
II, INVESTIGATION. 

During the year work on two lines of experimentation has been 

carried on to such a point that two bulletins have been published ; 
namely, “The Substitution of Roots for Concentrated Foods in 

Rations for Milk Production,” and “ Substitutes for Skimmed Milk 

in Raising Calves,” and the work in other lines of experimentation 

has been continued as heretofore. 

III EXTENSION. 

The extension work in this Department has been increased over 

last year, particularly in the direction of supervising records of 

production of cows belonging to the various breeds. During the past 
year the records of 1,360 Holstein cows were supervised, 1,207 for 

periods of seven days each, and the remainder for various longer 

periods up to sixty days. In addition, regular monthly inspections 

of 13 Guernsey, 7 Jersey, 3 Holstein and 2 Ayrshire herds have 
been made. These inspections include supervising the records of 

about 200 cows regularly each month for a year. 

The Department has also lectured before granges and farmers’ 

institutes during the past year, and has participated in both of the 

Agricultural Special Trains. 

IV. EQUIPMENT. 

The live stock has been strenghtened during the past year, mainly 

by natural increase, and the completion of the new barns will give 

opportunity for further adding to our facilities in this respect. 

In one respect the work of the Department of Animal Husbandry 

could be materially strengthened at comparatively little expense. 

There is getting to be a considerable demand for instruction in the 
slaughtering and farm curing of meats, particularly bacon, hams and 

other pork products, and it is hoped as soon as proper facilities can 
be furnished that a course of instruction along this line will be 

offered. This would require the maintenance of a much larger herd 
of swine than are at present carried. 

_ During the past five years the Department of Animal Husbandry 

has been slowly but surely strengthening the quality of its equipment 
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in all live stock Departments. This was largely facilitated by an 
appropriation of $5,000 for the purchase of teams two years ago. 

At the present time we have a good equipment of horses, and an 

extremely good working herd of dairy cattle that have been bred 
upon the University farm. The fact that they have been so bred and 
that records of individuals have been kept for the past twenty 
years. is now giving us largely increased facilities for instruction 
in the principles of breeding, and a continuance of the same policy 

will add largely to our facilities in the next few generations. 

In the past five years, starting with a single pair of Cheshire 

swine, we have been able to develop a herd that stands second to 

none in the country in this breed, and in the past two years have 

won a large share of the prizes offered for this breed at the State 

Fair. 
We expect now to establish a breeding herd of sheep along 

measureably the same lines, and to increase them as fast as facilities 

permit. 
H. FH WING, 

Professor of Animal Husbandry. 
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The Department of Poultry Husbandry has made a steady, 
substantial growth in each division of its work. The activities of the 

Department may be considered under the heads (1) Administration ; 

(2) Teaching; (3) Investigation; (4) Extension. 

I. ADMINISTRATION. 

During the past year. the capacity of the poultry plant has been 

increased by the addition of eight colony houses for the rearing of 

chickens and a summer house for cockerels. These enable us to 

rear more stock, to show our students the differences in types of 

houses, and furnish information for publication. We now have a 
capacity for rearing, to marketable age, five thousand chickens, and 
for wintering fifteen hundred head of poultry. Asa result of better 

facilities, our gross income and net income have steadily increased. 
A few of the more important items of the inventory of the Depart- 
ment of Poultry Husbandry on July 1, 1909, follow: 
meeroxiinately tive acres of land... 0.2%. siete Pee $1,000 00 

RMT ER cg! tyra STN Ne, tote acai at oe Meet ee 6,248 oo 
SMMC SN oA ee er Pa te Sos hoe tose ha hie aye 2,034 00 
General equipments and supplies ..........0.-00: 4,076 00 

$13,958 00 

The amount of inventoried stock to date, September 15, 1909, is 
as follows: 
Beeeresiecign 12602, 2 3.) bisa Oe OG.) ne sa eek 3,683 
UR MMRRRSU OCF 5 12 212g ote tek oy at. baa oy vies eur cunes 739 

DORMS thos tosses seal Me Meee, Gees AN toon, Cre Oe ee 4,422 

II. TEACHING. 

Nearly all of the courses in poultry husbandry during the past 

year have been strengthened by better laboratory and equipment 

facilities. The general lecture course has been extended to a three- 

hour course, requiring the laboratory practice, making a four-hour 
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course requirement. The practice courses are required of all who 

take the lecture course because it has been found that the 

student must actually handle fowls and become familiar with the 

various operations of a poultry farm before he can master the sub- 

ject. The requirement of practice work limits the number of stu- 
dents that we can accommodate. Our sections are already larger 

than they should be for the most effective teaching with our present 
staff. We must increase the size of our laboratories, the number of 

pens, the capacity of incubator cellar, brooder house and fattening 

and killing rooms, if we are to meet the demand for instruction. 

This applies to the teaching of the regular and special students, 
as well as to those in the Winter Course. 

The following table shows the number of University hours taught 

during the past six years. During 1908-9 the number of students 
taking courses in Poultry Husbandry were regulars, 38; specials, 
46; Winter Poultry-Course, 54; electing poultry from other winter 

courses, 31; total, 169. 

Table showing the number ~of “ University hours” taught during 

the past six years. 
1903-4 1¢o4-5 1905-6 1906-7 1907-8 1c¢08-9 

Regulars and Specials............ 74 339 158 474 527 589 
Winter Poultry-Couise.co. ace cece 22J 540 690 690 780 
Winter-Course, Elective.......... 54 60 so 64 66 62 

POC Allis ve (ate Ste esa eine. sisinieres oie. crate 128 624 778 1228 1183 1431 

III. INVESTIGATION. 

During the year, seventeen projects have been or are now being 

investigated. These all have to do with the influence of various 
methods of handling poultry on constitutional vigor. They are 
intended to throw light on the question of heredity of constitutional 

vigor as effected by cross-breeding, the influence of the method of 
keeping eggs for hatching, the comparative influence of natural ver- 

sus artificial incubation, the effect of different conditions of yarding 
and feeding fowls, and the influence of various methods of rearing 

chickens. Most of these experiments are planned to continue for 

a series of years. We are hampered by lack of facilities properly to 
conduct these investigations, which we believe are of vital impor- 
tance to the poultrymen of the State. The area of land for the 
breeding pens is wholly inadequate. The number of pens available 
for investigational work, without interfering with the instruction of 
students is far short of our needs. Important experiments which 

should be conducted remain untouched. The writer is convinced 
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that the importance of the work will justify the doubling of the 

appropriations to the Department for maintenance and general equip- 

ment. That we may meet the demands for solving the poultrymen’s 
problems. the investigational work of the department should be in a 

separate plant, apart from the instruction, and at least double our 
present capacity. 

» Professor Rogers and other members of the staff have given 

nearly all of their time to the investigation work. The most effec- 
tive investigation can be accomplished only when the persons” in 

charge can give the investigation their undivided attention. 

A large amount of data has accumulated which awaits preparatiin 

for publication in bulletin form. 

IV. EXTENSION. 

(a) Correspondence—The number of letters written by the 

Department of Poultry Husbandry since October 1, 1908, is 7,088. 
This does not include a large number of printed postal card replies 

to inquiries for poultry literature or to circular letters. The office 

work, which includes correspondence, bookkeeping and posting of 

records, has increased during the past six years so that we have em- 

ployed help as follows: First year, less than half of the time of one 

stenographer ; second year, more than half of the time of one person; 
third year, one stenographer ; fourth year, stenographer and account- 

ant ; fifth year, stenographer, accountant and half of a third person’s 

time; sixth year, all of the time of three persons, as above with 

considerable special clerical help on occasions. 

(b) Co-operative experiments Time has not permitted the de- 
velopment of co-operative experimental work. This work, to be 

effective, requires personal visitation on the part of someone from 

the Department. Because of the expense, this has been impossible 

during the past year. 

(c) Extension department publications —A Reading-Course les- 

son on “ Constitutional Vigor” and three lessons for the Rural 
School Leaflets have been prepared by the Department. Several 
others are well under way. 

The Department has staged seven educational exhibits at the agri- 

cultural fairs and two at poultry shows. This work is exceedingly 

valuable. The Department is giving considerable attention to im- 

proving its exhibit with the expectation of very largely increasing 
its work with the poultry shows and the agricultural fairs. 
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Members of the staff of the Department have spoken at twenty- 

two meetings in this State during the year. These apnointments :n- 

clude several meetings under the auspices of the New York State 

Department of Agriculture and the agricultural schools at Alfred 
and Canton. While outside speaking causes considerable interrup- 

tion, at times, to the regular teaching or investigation work of the 
Department, nevertheless it is justified in view of its effectiveness 

in reaching the people of the state face to face. ‘There should be 

one person in the Department whose chief responsibility will be to 
meet outside speaking engagements, without, however, excluding 

other members of the staff from meeting special appointments. 

V. RECOMMENDATIONS. 

The Department of Poultry Husbandry needs forty to fifty acres 

of land for the handling of a poultry enterprise which will be an ob- 

ject lesson to the people of the state. It should be located adjacent 

to the teaching center. This is imperative if we are to practice what 
we teach and if we are to handle our poultry enterprise permanently 

and successfully. The Department now occupies less than five acres. 

We are handicapped in breeding vigorous poultry as we must 

keep our breeding flocks in congested quarters on bare yards, where 

fowls have been kept continuously with no opportunity for puri- 

fying the land through cropping. We have found that from flocks 

kept on bare yards we were hatching only forty chickens from a 

hundred eggs. Soon after the fowls were taken from these yards 

and placed under free range conditions, the hatching quality rap- 

idly increased until we were getting seventy chickens from a hun- 

dred eggs. The difference in the vigor of the chickens hatched un- 

der these two conditions was more marked even than the hatching 

power of the eggs. We could not breed our own stock and con- 

tinue our poultry work without buying new stock each year, if it 

were not for the few pens we are able to keep on free range. This 

is wholly inadequate to meet our needs. Moreover, because we are 
unable to fence in the large number of flocks of chickens in our ex- 

periments, which are conducted on land not under the jurisdiction 

of the Department of Poultry Husbandry, we are forced to omit 

valuable observations and are at a large expense to ob‘ain accurate 

records. 
We should continue to occupy the present location, using the 

buildings purely for laboratory purposes for the teaching work, and 

do all of the investigation work on the land to be provided for the 
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poultry farm, there rearing our stock during the three summer 

months when the students are not here, and removing from the 

present plant all of the stock for the summer season, to be returned 

for student instruction at the opening of the college year. 

The Department of Poultry Husbandry is now depending en- 

tirely on the Department of Dairy Industry for office, recitation 

room, lecture rcom, iaboratory and reading-room. All of these 

rooms are needed by the Dairy Department. The time has come 

when the Department of Poultry Husbandry should have a building 

of its own. We have reached a stage in our development when we 

cannot further expand without more room and facilities. We can- 

not now teach properly all who apply. 

In view of the above, the writer would urge that there be taken 

up with the President and the Board of Trustees, at an early date, 

the question of securing land as indicated and of asking the Legis- 
lature for the amount of money necessary for a building which will 

meet the needs of the Department. Such a building is now being 
planned, and the plans will soon be submitted to the Director so that 

the university officials and others may know just what are the 

needs. 
A poultry census—Among the many avenues of effort for de- 

veloping the poultry interests of the state not yet taken up by the 
Department, and which should be undertaken when the funds are 

available, is a poultry survey of various sections of the state. The 

Department should go to the farms and study the problem at first 

hand so that it may render help whenever needed in improving 
rations, mating stock, preparing products for market, remodeling 

poultry houses, preventing disease and in many other ways. The 

poultrymen are anxious to co-operate with us in this work. 

Farm laboratories—The natural result of a careful study of 

poultry farm conditions is the discovery of problems which de- 

mand careful investigation. Hence the need for farm laboratories. 
Already the Department is called upon to send a representative to 

conduct experiments on farms. Many problems can best be solved 

and some can be solved only on the farm where the problem ex- 

ists. Such co-operative enterprises furnish the most convincing 

object lessons. 

Poultry breeding stations—A poultry testing and breeding sta- 

tion should be established in this state where various breeds, varie- 

ties and strains of poultry could be trap-nested and compared 
under the most favorable conditions and careful supervision. Such 
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an enterprise could be made wholly self-sustaining after the land 
and buildings were provided. The interest developed would focus 

attention on the importance of good breeding and correct methods 

of handling poultry, and would be the means of distributing to the 
owners of the tested stock, in every section of the state, the most 

productive and most vigorous individuals to improve their breeding 

flocks. These and many other opportunities await our attention. 

We are ready and anxious to undertake these important educa- 

tional enterprises. The returns would abundantly justify the state 
in providing the way. 

JAMES E. RICE, 
Professor of Poultry Husbandry. 
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I. TEACHING. 

The number of students who received instruction in the courses 

offered by this Department is given in the following table: 
No. re- Total 
ceiving No. { 
marks. taught. 

Monemecnanics ole. Halk: tenin Sites etek alors 0 oi cla/e'el ate 63 69 
oan mechanics. special  terinin.) :s.<joaie- desis siete eels « 2 2 

Bat mechanics. ~opecial spring term. oA... es es os 2 2 

Maca mechanics 51 W.4 Winter course. s..60 6.52 ee 41 59 
Beanie neInEering52,° Spring, teri. 3. Se. we cies 65 83 

Sabra, 5 dale We caordic ororsiond ga aeoate seni a ete, Se OES £73) \e2ns 

During the fall term and the winter-course, all of the work of 

the Department was conducted by the ‘writer, but the unexpected 

heavy registration in Farm Engineering for the spring term made 

it necessary to have some additional help. Mr. B. B. Robb was em- 

ployed and did excellent work as student aassistant for that term. 
The lack of adequate laboratory space was sorely felt and re- 

sulted not only in the elimination of practically all bulky machines 
from the laboratory but also in the actual crowding of the students 

at their work, thus materially interfering with the completeness 
and effectiveness of the teaching. To offset this difficulty as far 
as possible special apparatus was arranged to show the essentials of 

some machines, with the bulky but unimportant parts removed. 

More of this condensed apparatus will be prepared each year and it 
is hoped that it will not only increase the efficiency of our laboratory 
instruction, no matter how much space will be available in the fu- 

ture, but also that it will be of value to the teachers of Farm Me- 

chanics in the other agricultural schools of the state in which the 
available space will always be more or less limited. 

II. INVESTIGATION. 

The investigation of spray nozzles mentioned in last year’s re- 

port has been about two-thirds completed. A machine called a 
“sprayograph,” for taking records of the distribution and char- 
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acter of spray from any nozzle at any pressure or range, was de- 

vised by the writer and erected by two students doing special work. 
A special arraugment of tanks has also been devised by the writer 
and erected for accurately measuring the liquid supplied the noz- 

zle under test and for delivering to it liquid at any desired con- 

tant pressure up to 250 pounds per square inch. ‘This machine 

was exhibited in operation during Farmers’ Week, some research 

work was done on it by its erectors, and it was used by students in 

the study of spray machinery. Nozzles of all styles and types have 

been obtained from makers throughout the country and these will 

be tested for efficiency under different conditions. It is hoped, how- 

ever, that it will be possible to determine from further tests the 

general laws governing the performance of each type of spray 

nozzle so that it will be possible to predict from the design the 

probable performance. The knowledge of such laws should prove 
of value both to the makers and to the users of spray nozzles. 

For use in the study of problems of draft, a Gidding’s self- 
recording dynamometer has been purchased by special appropria- 

tion and a more elaborate and more accurate one has been bor- 

rowed from the U. S. Dept of Agriculture. No work has as yet 
been done with either of these instruments. 

III. EXTENSION. 

Owing to the heavy demands of regular work on his time, the 

writer was able to do very little extension work beyond replying 
to the questions received by mail or through the Extension De- 
partment. 

IV. RECOMMENDATIONS. 

The needs of this Department were set forth somewhat at length 
in the report for last year, and are here restated. That those 

needs are more urgent now that they were last year is made clearly 

evident by the great increase in the number of students desiring the 
work. The Engineering Departments have from the first been 
classed with the most important of the departments of the college. 
I respectfully and urgently request that means for their proper 
development be soon provided. 

More than a year ago this Department relinquished its claim to 

the larger of its two rooms, which has since been converted into a 

laboratory for the Department of Soils whose old quarters are 

now occupied by the Department of Plant Physiology. In addi- 
tion, the latter department has received a conditional promise that 
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it shall have the small room directly beneath it now occupied by 
the Department of Farm Mechanics, thus leaving that department 

without accommodation, 

It is possibly in order at this time to note that in his inaugural 

address in 1892, President Schurman recommended “a museum 

for the exhibition of all kinds of agricultural implements” as one 

of the important departments to be housed in the new agricul- 

tural buildings when they should be secured. The Stewart-Monroe 

bill providing for the erection of these buildings directs that pro- 
vision shall be made for the exhibition of machinery. It would 

thus appear that if the changes now proposed are carried out, it 

is absolutely necessary to make some other’ adequate provision for 

the housing of the Department of Farm Mechanics. 

Two courses present themselves: either to go to the Legislature 

at once for money for a new building or to make use for the time 
being of quarters which may become available. Considering the 
needs of other departments of the college, money for which must 

be secured in the near future, it would probably be impossible to 

secure at this time funds sufficient for a suitable building, and the 
writer would respectfully urge that no new building be attempted 

until such time as there can be had one of capacity and appoint- 

ment amply sufficient for the needs of all of the engineering de- 

partments of the college for some years to come. Furthermore, 

owing to the youth of the Department of Farm Mechanics, its re- 

quirements cannot now be accurately foretoid, and as this De- 
partment would occupy the largest part of an engineering building 

this constitutes another arguient against the construction of a new 

one at this time. 

The old university barn as soon as it is vacated, following the 
completion of the new barns now under construction, will be avail- 

able for-some purpose and with moderate alterations could be made 

suitable for the use of the Department of Farm Mechanics, for say 

five years to come. In the basement could be located the shops 

and a steam engine, the exhaust steam from which could be used 

for heating the shops, the offices and the one or two laboratory 

rooms on the floor above. All the remainder of the building 

would be unheated ard used mainly for exhibition and storage of 
machinery, the present haymows being floored over for the pur- 
pose. Implements to be studied would be run into the heated 

rooms when required. In order to reduce the fire risk it would be 

highly desirable to use as a separate gasoline engine room the two 
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upper stories of the present addition to the east of the horse barns, 

which could be moved down to the ground at the north of the main 

barn. Should this plan prove too costly, however, some provision 

for this work could possibly be made in the main building, but the 

restriction imposed by the insurance companies for the use of gaso- 

line engines in buildings would materially hamper this important 

part of the work. 

While there has been figured no accurate estimate of the cost 

of the necessary changes in the barns, including the removal of the 

cupolas and the putting on of a much-needed new roof, it is prob- 

able that the work could be done for the sum of $5,000. Money 
required in addition to this amount, if any, would be invested in 

movable equipment which could be used in the new building when 
obtained. 

Adequate quarters having been provided, it would be necessary 

at once to add at least two persons to the instructing staff of this 
Department, one to assist in the laboratory instruction, and the 

other to be foreman of the shops. 
While considerable research work can be conducted by the aid 

of advanced students, it would be advisable eventually to appoint 
a thoroughly competent experimentalist to work under the direc- 

tion of the head of the Department. In this way, much more and 

more exact work could be accomplished. 

It will also be necessary in the near future to set aside somewhere 

within easy access of the College a piece of ground for use in 

conducting class work and in making experiments with agricul- 
tural implements and ditching machinery. 

HOWARD W. RILEY, 

Instructor in charge of Department of Farm Mechanics. 



AGRICULTURAL CHEMISTRY. 

I. TEACHING. 

Fourteen (14) students pursued graduate work in agricultura. 

chemistry. One hundred seventy-five (175) undergraduates were 

registered in the regular courses. Fifty-nine (59) students regis- 
tered in the special course and one hundred seventy-two (172) in 
the winter-course sections. 

This makes a total of 420 students who took agricultural chem- 

istry. 

The instruction was given in five (5) lecture courses and four 
laboratory courses. 

Il. INVESTIGATION. 

Two lines of investigation have been conducted. The first was 

a continuation of the study of the moisture content of evaporated 
fruits. This is being done in connection with the evaporated fruit 

industry of the state. The second is an investigation into the 
chemical composition of hens’ eggs, with special reference to the 

chemical changes taking place during incubation. It is hoped 
that some light may be thrown on the functions of the different 

constituents of the egg in incubation. This work is being done in 

co-operation with the Department of Poultry Husbandry. 

Ill. EXTENSION. 

The Department of Chemistry aims to do most of its extension 

teaching through the work of its laboratory. To this end it works 

in co-operation with the other departments of the College, and 

also does some work directly for the peopie of the state. Numer- 

ous inquiries are received for chemical information on various ag- 
riculturai materials. The following list shows the kinds and 
amounts of material examined during the past year. 

No. of 
samples 

Pe REY SUISEALCO ig fon ote 8 oie p's a)s.2 ewe Rh eR ee 109 

RecN e eee Ae ois ria tae es ont) 4: chy ee eae tee ee 6 

ESS a hey aa Cat km, De Ske he eae 42 

OS VEST gO oak! 2 te es es ea re 8 ke ies Rant eat 57 
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No. of 
samples, 

Feeds o:'scacc'pbivy ore nus ole tae tte i eae ete ote a ele ee 43 
Fertilizers . 2. a.84raciere: 4 eee ee 12 

Grits feo So 2 SA ca eee eo ge 4 

Insecticides .\.-...ei0 die ee Newco ypc coche ae ee ee 5 
TMG os os ai aca 1m fie, tone ie ca gelot« SS Die SASS eae ne eae 15 
Marl. 5 cng cae fe Se ad Ao ales ee ee re 12 
RQOES: 2 potece a )ace & aifatneed ok a oie epee ee ee 254 

SHARE 6. Fe ace a w dew tic vk + Oe tee ole ee 9 
Soils... 2). sere s U2 eio ce oe ke Bee ee ee 114 
Vinegar: 2.2.5 sb. Sas Fl. ne coe ee 4 
Miscellaneots:..:: . 6S... 222 24 es A ee 40 

Total. a) esa ee ee 726 

IV. RECOMMENDATIONS. 

The most pressing need of the Department is increased working 

space, especially in the laboratory. During the past year every 

student laboratory was overcrowded. Only one room is available 
for analytical and investigational work. Often only one kind of 

work can be conducted at one time owing to the character of the 

work. 

The writer recommends that as soon as the funds are available, 

there be appointed another assistant chemist to take up the mis- 

celianeous chemical work, inasmuch as there is enough work of an 

investigational character to take all the time of the chemist now 
employed. 

GEO. W. CAVANAUGH, 
Professor of Agricultural Chemistry. 
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The purpose of the course in Rural Art is two fold: first, the 

teaching of the country people to understand both the value and 
the making of better and more organized home surroundings ; sec- 

ond, the training of students to become successful landscape de- 

signers. During the past few years it has come to be recognized 

that better surroundings, either civic or domestic, make for a bet- 

ter, healthier and happier people. Up to the time of the formation 

of the course in Rural Art, little or nothing had been done in the 
College of Agriculture to help the farmer understand or appreci- 
ate either the landscape which is so much a part of inis daily life, 

or a better, more organized home surrounding. Through our courses 

we are now inculcating in the minds of the students a more gen- 

uine love of nature, largely the result of its better understanding. 

Our extension work, too, endeavors to bring about this better un- 

derstanding, such as the making of recommendations and plans 
for the improvement of rural school grounds, village improvements, 

and the like, lectures and talks given before the grange and other 
agricultural meetings, and the publication of bulletins upon subjects 

allied with the work. The value of this work is but just beginning 
to be understood and felt, and last year’s inquiries and experiences 

have proved quite conclusively that we are helping materially to 

bring about the results intended. 
During the last College year, 1908-1909, the course in Rurai 

Art has more than ever proved its necessity and value in the Col- 

lege curriculum, having passed, unquestionably, the period of un- 

certainty and experimentation, and has now taken on a settled and 

definite form. 

I. TEACHING. 

The several changes suggested in the report of last year met our 

needs, and have led even to further betterment for the coming 

year, particularly with reference to the arrangement of courses 

and the offering of several new ones. The direct teaching force 
was last year, as formerly, confined to two members, an assistant 

professor, and an instructor, Mr. George C. Burnap. 

The teaching work was conducted much as during the year be- 
fore, courses being given in Theory, Design, Sketching, History of 
Landscape Design, Landscape Engineering, Plant Materials, to- 
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gether with a Seminary, the object of which was the better un- 
derstanding of the current civic and landscape topics of the day, and 

some advanced work by the seniors. The teaching was done largely 

in the rooms of the College of Architecture, being in closer prox- 
imity to the excellent library of that College, and also to our draft- 
ing room, since we were allowed, through the kindness of Professor 

Martin, to utilize a portion of the architectural drafting room. 

Several classes were conducted in a seminary room in the College 
of Agriculture, as was also the work given the Winter-Course stu- 

dents. The Winter-Course teaching was intended to help the stu- 

dents to understand better the simpler ideas of landscape design, 

and so make for themselves better home and village surroundings. 

A considerable interest was taken by them in the work. 
An important phase of the instruction is the personal reading by 

the students. This is largely to make him familiar with the writ- 
ing and plan work of the earlier masters of the subject of art and 

gardening, particularly those of the earlier Italian and French 

schools. History of Landscape Design requires this in particular, 

much reading being a part of the requirements of the course. The 

seminary work, too, calls for a considerable reading, but along 

more modern lines, particularly those of domestic and civic im- 

provement, articles in the current press and magazines being the 

source for much of this information. 

During the last year we have been at work upon the changes in 

our course of study, as discussed in our last report. With the aid 

of the Committee on Courses of Instruction, together -with consid- 

erable personal work of arrangement and adjustment, we are 

finally able to announce our work as a well-organized four-year’s 

course of study, the first two years of which are made up of the 

regular work of the College of Agriculture, with the junior and 

senior vears specialized along lines pursuant to Rural Art and 

Landscape Architecture. In this year’s Announcement of Courses 

of Instruction, the courses have been so arranged as to meet the 

needs of the students, as well as satisfy the requirements of the 

College. The course now prepares the student, when supplemented 

by one vear or more of office training with a reputable landscape 

architect, to enter into the more professional field of landscape art. 

In the revision of the course, several noteworthy changes have 

been made. The course in Plant Materials has been divided 

into two courses: one, Rural Art 86, termed Organography of 

Plant Materials of Landscape Gardening, a two-hour course ex- 

tending throughout the year; the other, Rural Art 87, entitled 
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Plant Materials of Landscape Gardening, a more advanced course, 

having as a prerequisite Course 86. A new course (Rural Art go), 

entitled Introductory Lectures to Work in Rural Art, has been in- 
cluded. It is to be given in the second half year, a one-hour course, 

‘open to freshmen. Its purpose is to start the future Rural Art 

student right and to help others, who may wish to take it to gain 

a brief understanding of the subject. Still another new course has 
been added (Rural Art 91), entitled Rural Improvement, and wili 

be offered for the first-time this year, as a regular course open to 

the students in general, but intended more particularly for the 

Winter-Course students. We announce it as a course of six lec- 

tures, without University credit, beginning after the Christmas 

recess, and dealing with questions of rural improvement, such as 

will enable the farm boy to get a point of view in rural art together 

with specific hints for working out some of the simpler home prob- 

lems. The need of this course has been proved by the work given 

last year to the Winter-Course men, and from now on it will be 

made a permanent feature of the instruction given them, providing 
they wish to elect it. 

A trip of inspection was taken last Spring for the purpose of 

studying good examples of landscape work, either completed or in 

process of construction. This trip, taken by practically.all of the 

students included visits to Buffalo, Rochester, Syracuse, Albany, 

and all of the more important shops between the latter city and 

New York. Careful study was made of the park systems in the 
various cities visited, and of the many fine private estates. The 
students took notes and observations on what they saw. The trip 

proved so interesting and valuable to the students that we have 

included in this year’s announcement as a requisite, that visits be 
made as follows: Igog and 1911 Albany to New York, Hudson 
River Section; 1910 and 1912 Vicinity of Philadelphia and Wash-~ 

ington. These trips are to be taken at the end of the second term. 

II. EXTENSION. 

There is room for considerable extension work in this Depart- 

ment, particularly in creating better surroundings about our public 

and rural schools, and about the homes in the rural communities. 

In our public work care must be taken not to interefere with the 
practice of profession by those outside the University; but in 

helping to improve the rural districts we are quite within our 

province, and can really do a great work. During the last year 
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much of this work has been done. We have made many plans for 

the improvement of small school grounds, but have not, as yet, 

seen to their execution, which is really the most important side of 
the matter. This next year we hope to have one representative 

school in each county of the state enter into an arrangement 

whereby we make for them a plan showing a well-organized and 
attractive arrangement for their surroundings, and they proniise to 

see to its execution. Further extension work should be conducted 

through the Grange, and possibly occastonal lectures might be 

given on domestic and civic improvement. In the past year, such 
lectures were given in Watertown, Ogdensburg, Canton, Depew, 

and Buffalo, together with talks, lectures, and discussions at St. 

Lawrence University, and at the Grange meeting at Burke, New 
York. Representatives will be sent to many of the Grange meetings 

during the coming year, to carry on this work for a better under- 

standing of good surroundings. The above talks are well illustrated 

by slides. This work is done largely in collaboration with the Ex- 

tension Office of the College. 

I1I. EQUIPMENT. 

As to equipment, there is little to say, our major requirements 

being fairly well met. Last year’s allowance was spent largely for 

the current expenses, cataloguing, additional lantern slides, and 

such other incidentals as were necessary. Many good lantern slides 

were added to our collction, and we now have one of the best 

collections of this sort in the College. Considerable excellent and 

necessary cataloguing has been done in connection with the slides 

and we now have a complete card index of all slides together with 

a duplicate set of illustrations of them. Many landscape plans have 

been added to our collection, which are used constantly as exam- 

ples, good and bad, in our teaching work. They have been collected 

from various sources, and many others are promised us for the 
coming year. A complete catalogue will have to be made of them 

as well. Our main effort in equipment this year will be toward 

getting together a good collection of photographs, illustrating not 

only the masterpieces of landscape design, but modern work in its 

finished and construction stages. 

Much to our regret, it will probably be necessary for us to give 

up the space we have so long occupied in the College of Architec- 
ture, owing to the very crowded condition there and our necessary 

expansion. This will result in our probable occupation of the lim- 
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ited space now at our disposal in the College of Agriculture. In 

case of moving, additional drafting room furniture will be neces- 
sary, such as tables, stools, etc., but to no excessive cost. 

IV. PUBLICATIONS. 

As yet the Department has issued but one publication, Mr. Tay- 
lor’s bulletin upon shade trees. This pamphlet has been widely called 

for, showing the desire of the public for publications of this na- 

ture. This year it is our intention to issue one, or possibly two, 

bulletins dealing primarily with the improvement of the home, both 

rural and suburban. It will be our purpose to fully illustrate these 

with plans and photographs. . 

V. CAMPUS WORK. 

Mention should be made of the further improvement of the 
grounds of the Coilege, for there is yet much to be done. Consid- 

erable grading and planting will have to be done about the new 
greenhouses. We will at least complete our pian of the grounds 

to take in this section. In connection with this Campus work, it is 

our hope that in the near future we can have set aside for our 

Departmental use a small plot of ground as a permanent nursery, 

not only for the supply of planting material for the grounds, but 

for laboratory work as well. 

During the summer we have made plans for a small Linnological 

out-of-door laboratory to be built for Professor Needham, south of 

the little school building, which will be most attractive in itself 

and add much to the appearance of the school grounds when fin- 

ished. 

BRYANT FLEMING, 
Assistant Professor of Rural Art. 



DEPARTMENT OF DRAWING. 

Heretofore instruction in Drawing for Agricultural students has 

been given in other colleges of the University. While the De- 

partment of Drawing was established last year it has not had its 

own quarters until the present year. The mere fact of instruction 

being given in another College tended to foster the idea that Draw- 
ing is unrelated to Agricultural studies. It is now hoped that the 
reai, practical value of Drawing to technical students can be made 

more apparent. “ Useful Drawing” is the keynote of the De- 
partment. 

The present Department equipment, aside from the necessary 

drawing desks, chairs and office furniture, consists of a small col- 
lection of household articles, spray pumps and fittings (generously 

loaned by the manufacturers), a number of smaller mechanical de- 
vices, geometrical solids, and plaster casts of plant and animal 

forms, together with a few wall pictures of original drawings and 

reproductions useful for study. 

I, TEACHING. 

In the past year there were registered in the Department of 

Drawing one hundred and forty-seven students, and instruction 

was given as follows: 

Model drawing, that is, study in outline (and later elementary 

light and shade) of the geometrical solids, cube, sphere, cylinders, 

prisms, etc., these being the fundamental or type forms of all ob- 

jects about us, natural or manufactured. After acquiring the ele- 

ments, and in view of the possibility of their not continuing Draw- 

ing beyond the required beginning course, these students were 

given their choice as to the application of their Drawing, whether 

as elementary Mechanical Drawing or the representation of natural 

objects, leai forms, seed pods, flowers, insects, etc. The objects 

studied by those interested in the mechanicai application of drawing 

are such as the student and practical farmer have daily to do with, 
namely, household articles, pumps, valves, and so forth. It mav 

be here noted that such study leads to a better understanding of 

the workings of farm machines, a greater interest in machines and, 

as with the graphic study of common organic forms, the result is a 
greater attraction in farm life itself. 

In Applied Drawing, the aim is to meet the particular needs of 

the individual student in Agricultural Science, the work being bo- 
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tanical, entomological, or whatever is the students’ special field of 
study. It is strictly Scientific Drawing. This being the first year 

this course is offered, the class was not large but some of the re- 

sults were very gratifying. Several students availed themselves of 
the opportunity given to study perspective principles in practical 

application. In this work, which is unique, the student learns how 

to give pictorial representation from merely the plan and eleva- 

tions of an object. The ability to do this is an especially valuable 
asset to those who wiil go into teaching. 

Heretofore Elementary Drawing has been required of all fresh- 

men. In the past year instruction in this course was not wholly 
satisfactory because of the large classes, and the unavoidable ir- 
regularity in attendance of many students due to conflicting 

schedules which resulted in frequent overlapping of sections. 

Hereafter all courses in this Department will be elective, and while 

the registration will be considerably reduced by the elimination of 

those who have no interest in the subject, the evils above noted 

will be avoided and the instruction will be correspondingly more 

efficient. 

The time in Course 1 available for an introduction to the elements 
of Mechanical Drawing was altogether too limited. Therefore, in 

the future, the Freehand and the Mechanical Drawing will be kept 

distinct and announcement is made for the coming year of a new 
course in the Department, viz., a course in Elementary Mechanical 

Drawing. It is believed this will prove a valuable addition to the 
College curriculum. 

II. EXTENSION. 

The work of the Department falls into two divisions — instruc- 

tion in Drawing and preparation of illustrations for the College 

publications, and in the latter function this Department may prop- 
etly be said to be engaged in extension work. While the benefits 

are indirect, they are positive. While the purpose of the illus- 

trative matter of bulletins and leaflets is primarly to give informa- 

tion, yet, whenever it can be done without interfering with the 

clear illustration of the text, the pictorial matter is made as artis- 
tic as possible. With the Nature-Study and Rural School Leaflets 
there is a greater opportunity in this regard and consequently 
greater influence; this the better inasmuch as in these particular 

publications the College is sending out the influence to the school 

children of the State and it is in childhood that this aesthetic influ- 
ence is best, though perhaps unconsciously, felt. 

W: CooBAKER, 
Assistant Professor of Drawing. 
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I. TEACHING. 

The teaching done by the Department of Rural Economy is out- 
lined in the description of the courses offered as found in the Uni- 

versity Register, pages 392, 393, and these are here reproduced. 
71. Rural Economy.— Must be preceded by Farm Management 

12 and Political Science 51. First half-year. Credit, two hours. 

Lectures, discussions and reports on the general economic prob- 

lems of agriculture. 
72. Rural Social Conditions.— Must be preceded by Political Sci- 

ence 51. First half-year. Credit, two hours. 

Lectures, discussions and reports on the social history,status and 
problems of the rural community. 

73. History of Agriculture Open to juniors and seniors who 
have had a total of at least ten hours in Farm Crops, Horticulture, 

and Animal Husbandry. Second half-year. Credit, two hours. 

Lectures, assigned readings and reports on the development of 

agriculture in its more important phases. 

74. Rural Economy.—Advanced course. Must be preceded by 

course 71. Second half-year. Credit, one or more hours. 

A study will be made of American governmental organization for 
agricultural welfare. 

75. Rural Social. Conditions—Advanced course. Must be pre- 
ceded by course 72. Second half-year. Credit, one or more hours. 

Lectures, discussions and reports on a few specific phases of rural 

social conditions. 
76. History of Agriculture—Advanced course. Must be pre- 

ceded by course 73, and requires a reading knowledge of German or 

French. First half-year. Credit, two hours. 

A detailed study of special chapters in the development of agri- 

culture through lectures and assigned readings. 

77. Accounting with Special Reference to Agriculture.— Must be 
preceded by Farm Crops 12. Second half-year. Credit, two hours. 

Occasional lectures on the principles of accounting with constant 

practice. ; 
78. Seminary.— Open to graduates and to seniors by special per- 

mission. By arrangement. 
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Devoted to current literature and the study of monographs. 

79. Investigation. Primarily for graduates. By arrangement. 

The aim and purpose of these courses is to round out the tech- 

nical education of those who are to be engaged in agriculture along 

such lines as will give them a fundamentai knowledge of the general 

economic and social problems of agriculture in their historical as 

well as present-day aspects, in order that the State and the nation 

may have a body of leaders in the general uplift of agriculture 
not merely along technical lines. 

No general changes are contemplated other than the introduction 

of a new course for first-year students. ‘This course is to give a 

general view of the whole field of agriculture. It is realized that 

in some of the courses a very satisfactory type of laboratory work 

could be introduced, but this would require additional teaching force 

as well as a laboratory of large size. 

II. INVESTIGATION. 

The investigational work of the Department is at present con- 

fined to the development of facts of importance in the teaching 

activities. Means are not available for the employment of assist- 

ants to enlarge our knowledge along, for example, statistical lines, 
where investigation could develop much of value. 

III. EXTENSION. 

No extension work has been done by the Department other than 

by correspondence. In this way it has been of assistance in the 
organization of a co-operative buying enterprise organized at Bed- 

ford Station, in which the Hon. Seth Low has taken a prominent 

part. 

IV. RECOMMENDATIONS. 

The needs of the Department lead to the following recommenda- 

tions: 

1. Teaching.— lf the work along the three lines mentioned above 

is to be developed, it is necessary that an assistant be appointed in 
order that he may grow in the work. 

The lecture room now available will not seat with comfort some 

of the classes, and being on the main thoroughfare, is constantly 

exposed to noises and interruptions. A new class-room should be 

made available, and a workroom and laboratory, where charts and 

diagrams may be made and laboratory work conducted, is also a 
great need. 
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2. Investigation For some lines of investigation, a “ Million- 

aire,” costing about $450, is needed. 

A combined extension and investigation enterprise in which the 

Department should be actively engaged is that of a general survey 

of the agricultural communities of the State. In the purely tech- 

nical branches of agriculture, surveys covering a number of special 

subjects have become common and well established. The need of 

a thoroughgoing, complete and logical survey of the whole field of 

agriculture is apparent and will be sooner or later taken up by a 
college of agriculture or other agency. The New York State Col- 

lege of Agriculture, having so often taken the initiative in educa- 

tional, investigational and extension efforts, should not be second 

in this effort. Before striking out for a better agriculture we must 

inventory the present and know the past. 

3. Extension—In extension work, the needs for traveling ex- 

penses are apparent, otherwise the only aid that can be rendered is 

by correspondence. 

The extension work done this year by correspondence shows the 

urgent need in this country and State of a study of co-operative 
efforts in agriculture both at home and abroad. Such study would 

be of immediate practical benefit in the aid that could be given the 
organization and development of co-operative enterprise, economic 
as well as social. 

GEORGE N. LAUMAN, 
Assistant Professor of Rural Economy. 



DEPARTMENT OF HOME ECONOMICS. 

The work of the Department of Home Economics has this year 
embraced : 

1. Teaching: 

(a) The work of the four years’ course. 

(b) A general course open to students from any college of 

Cornell University. 

2. Investigation. 

3. Extension — embracing : 

(a) Winter course of three months. 

(b) Farmers’ Wives Reading Course. 

(c) Field work, including lectures and exhibits throughout the 
State. 

(d) Housekeepers’ course during Farmers’ Week. 

I. TEACHING. 

The arrangements for a course in Home Economics to continu2 

through four years and lead to the degree of the college were suf- 

ficiently well organized by the fall of 1908 to permit the registration 

of students desiring to specialize in this line of work. No demands 

were made by the Department upon freshmen students during this 

yeat owing to intended changes in the curriculum which have since 

gone into effect, hence there has been no way of determining the 

exact number intending to register in Home Economics. It has 

been determined, however, that at least seven of the freshmen 

students registered in the College of Agriculture during this year 
are to specialize in Home Economics. 

The changes in the college curriculum during this year were of 

a nature to allow for a much more liberal outline of work in this 
Department and material changes were made in the original plans 
for a four years’ course to go into effect in the fall of 1900. 
The course open to students of other colleges but having no con- 

nection with the four years’ work was changed from a one-term 

course to a two-term course. There were fourteen students regis- 

tered in this course for the first term and twelve who continued 

through the entire year. The two who dropped out were students 
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who completed their college course in January. As opportunity 1s 

offered for explaining this course to the girls in the other colleges, 

it will grow greatly in numbers. At present, crowded conditions 

make this inadvisable. 

II. INVESTIGATION. 

A dietary study was completed by a member of the instructing 

staff to show the methods of prosecuting such a study, to consider 
errors which might arise under average conditions of ahalysis, and 

to determine the relation of the food-stuffs from day to day, in the 
normal, unstudied dietary, and the variation which might occur both 

in total amount of food and in the relative amounts of the food- 

stuffs. Some experimental work was done by the students in the 

cooking of vegetables by using (a) water from the tap; (b) boiled 

water; (c) water to which had been added baking soda. Tlis was 

done to determine the effect of lime upon cellulose in the ordinary 

cooking processes. 

Some experiments were made upon a large number of samples 

of wash goods to determine the durability of color under the strain 

of the household washing process and the usefulness of the house- 

hold methods of setting colors. 

Much experimental work has been done in determining the use- 

fulness of various household conveniences, as fireless cookers, bread 

mixers, alcohol heaters, ironing machines, etc., in saving time and 

material. 

Research in Extension Department. Observations have been 

made in farm families and from correspondence upon various sub- 

jects. 

(1). There is an effort year after year to save noney to add 

40 acres to the farm or to buy new farm machinery. Iv is only 

recently that attention is being given to the proper equipment of 

the kitchen as a part of the economic side of the farm. 

(2). Sanitation in rural life has been investigated. There is a 

very great need of running water. Probably nothing else in the 

farm management tends so much to the absence of comfort, health 

and convenience. Insufficient water is used for dish washing, 

personal cleanliness and laundry work. 

(3). The problems which the farmers’ wives wish tu have solved 
have been collected and noted. They have a wide range. 

(4). The material has been collected to throw light upon rural 

social problems, which is closely related to the question of con- 

gestion in cities. 
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(5). Material has been collected showing the literature found 

in rural homes and the habits of the people in their reading. ; 

(6). A record has been started showing the questions which are 

written to the Department and asked at meetings, thus throwing 

light upon the needs of the farm community as regards the home. 

III, EXTENSION. 

The Winter-Course in Home Economics is open to students 

without the usual college entrance requirements. It consists of 

lectures, demonstrations and laboratory work given fer three 

months, upon the principles of nutrition, sanitation, house build- 

ing and furnishing and general household management. The course 

does not prepare students for teaching but furnishes a training for 

skilled and intelligent housekeeping. Reference is had in all of the 

lectures of this course to the needs of the farm home. There were 

registered last year twenty-one students, although the laboratory 

accommodation is only twenty. The course embraced two and 
sometimes three lectures daily, and two laboratory periods jer week 

given by the instructors in the department. In addition, some of 

the laboratory work offered in the short-courses in dairying, poultry 
husbandry, horticulture and general agriculture having special refer- 

ence to the work of the women on the farms, were open to short- 

course students. It has been a noticeable feature of the winter- 

course that women leave with a broader point of view toward home 

life and the relation to the social forces of their communities. Of 

those registered during the year, six were already keeping their 

own homes, three have since married, two have gone as assistants 

in the dietary departments of institutions, one has registered for 

a longer course in Home Economics; two are teaching rural schools 

and have kept in touch with this Department for the purpose of © 

making their rural school programs of value to the pupils for a 

better domestic life. Seven of the class registered were from 

’ farms; the others were from villages and from the city of Ithaca. 

The work of the Farmers’ Wives Reading-Course consists in the 

sending of bulletins upon household subjects, examination of the 

answers to quizzes, the organization of rural clubs among farm 

women and assistance in the preparation and carrying out of their 

programs. During the present year, four bulletins have been pre- 

pared and sent to 13,500 women which comprise our present mem- 

bership. These bulletins have been upon the general subject of 

sanitation: 1st, Saving Strength; 2d, Insect Pests of House and 
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Garden; 3d, The Laundry; 4th, Household Bacteriology. Insut- 

ficient funds prevented the publication of the fifth bulletin in the 

series, which is the usual number furnished in a year. Each bulletin 

is accompanied by a discussion paper. It is optional with the reader 

whether this discussion paper shall be filled out and returned for 

examination. Each year there are more discussion papers returned 

then formerly, but it is noticeable that the farm women take little 

time to write and it is difficult to arouse the interest of the majority 
in this feature. Many ask if they may have the bulletins without 

returning the discussion paper. It is believed that much more 

good will be accomplished by permitting this than by exacting this 

work on the part of the readers. Those who would take the 

trouble to write out answers to the questions are not those, as a 

rule, who need so much the help from the Reading-Course. Close 

observation has led to the belief that many women use these 

bulletins who have not the time nor the habit of literary work which 
would bring an answer to the discussion paper. 

A large demand is received from residents outside of New York 

State for the bulletins of this course. Our more technical bulletins 

are asked for to be used in connection with schools and club work 

in different states of the union. While we have not been able to 

comply with these requests, we would suggest that an arrangement 

be made with the printer by which these bulletins can be furnished 

at a nominal cost, thus costing the State no extra expense and 

making the work of the college of broader use. 

There are twenty-four (24) clubs meeting regularly, either once 

or twice per month, with a definite program. The bulletins of the 

Farmers’ Wives Reading-Course are used as a basis of study but 

the clubs are encouraged to take up a literary subject in connec- 

tion with the bulletins, thus broadening the interest of the club 

members. There are 549 active club members. These clubs are 
distinctly rural and do not include any clubs in villages. Whenever 

possible, visits are made to these clubs and in several cases two 
sessions have been held at the time the visit was made. The pro- 

grams for these meetings are arranged with talks from the instruc- 

tors in the Department of Home Economics upon subjects pertain- 

ing to the work presented in the bulletins. In addition, the members 

of the club furnish assistance in the program. The meetings are 

made public and some subjects are presented which will be of 
interest to all members of the farm family. 
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In connection with these clubs there is a much more personal 
touch with the women than when correspondence is had with 

individual members. The visits to the homes of the members give 

a much better opportunity for mutual assistance than could be had 

in any other way. During the year, the instructors in the Depart- 

ment of Home Economics have visited forty rural clubs, granges 

and other farm meetings. 

A Housekeepers’ Conference was organized in February, 1909, 

in connection with Farmers’ Week at the New York State College 

of Agriculture. The object of this organization is to bring the 

farm women into as close touch with the work of the College which 

pertains to the home as the farmer is brought into touch with 

agricultural subjects. It is planned to make this conference a 

special field for experimental work in Home Economics and to give 

an opportunity for an exchange of practical information. During 

this week, lectures were given daily by the instructors in the Depart- 

ment of Home Economics in a course in cereal foods and their 

preparation by Miss Margaret Mitchell. This course is outlined 

in Bulletin No. 200 of the United States Department of Agriculture. 

The Conference is a further means of keeping those registered in 

the Winter-Courses from year to year in touch with the Depart- 

ment with the College. 

III, RECOMMENDATIONS. 

While it is believed by the members of the Department that the 

course as now planned is a very broad one and offers equal oppor- 

tunities in most ways and better ones in some ways to similar 

courses in other coiieges, there are weak points which should be 

strengthened as soon as possible. First, the average student who 

completes a college course expects to be thus fitted to earn a living. 

The majority of women who complete a college course take up the 

teaching profession. In order to obtain a permanent position of the 

best kind, a teacher must have completed certain courses in educa- 

tion. Such courses are offered by the University, but under the 

present elective system it is hardly possible for a student in the 

College of Agriculture to obtain these courses and the right scien- 
tific education at the same time. Second, limited space, teaching 

force and funds have prevented the development of several very im- 
portant parts of the work included under Home Economics, namely, 

the sides dealing with clothing and domestic art in general, with 

care of the sick and with various features of institutional manage- 

ment. These courses should be begun in time to benefit the first 
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students graduating from this Department. Even at this immature 

stage an urgent need is felt for better accommodations. Already 

the Department is beginning to be felt as a center of certain social 

activities which have an important part in college affairs. The 
members of the Department are by no means satisfied with the way 
in which this side has been conducted this past year, involving 

as 1t does an expenditure of energy entirely out of proportion 

to the results accomplished. A large space is needed ster 

such entertainment, with convenient kitchen arrangements. This 

could be used as a large experimental laboratory for training in 

institutional work. While the laboratory space at present available 

has been insufficient even during this past year, it may be stretched 

for another year to fill the growing demands upon it. Beyond that, 

what? 

If the question of hygienic and convenient farm houses is to be 

continually agitated, the only practical method of driving the nail 

home will be to have an example of one in active operation on 

the campus. One journey through such a house will be more 

stirring in its eftects than all the class work given in four years or 

all the talking done at institutes. 

Funds are needed to develop this Department, and the present 

appropriation provides nothing at all for growth. 

The work now done in extension among women of the State is 

small compared with what is before us to do. The rural women are 

now alive to the necessity of making their household work scientific 
and are asking for assistance. There is need for a larger appro- 
priation for this work and for an assistant who will be able to visit 

farm communities or attend to the work of the college to relieve 

the present instructors so that they may respond to outside calls. 

The growth of the Reading-Course is not through any great effort 

on the part of this Department, because we are already unable to 
supply bulletins to the extent desired to make the Reading-Course 

successful. The bulletins during the past year have cost $1,000. 
The demand everywhere is for more literature. We should cer- 

tainly be able to send out five bulletins and support the effort to add 

to our mailing list until the Reading-Course is well known through- 

out the State of New York. 
During the year the fund for this work has not been sufficient 

to maintain office expenses. A stenographer should be in the em- 

ploy of the Department constantly, but the fund does not provide 

for the salary of a stenographer twelve months of the year. The 

only way to manage thus far is to curtail the work, which is un- 
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fortunate for any good enterprise. This situation leads to the per- 

formance of duties by the instructors whose time should be devoted 
to teaching both in and out of the college. 

The work of women for the betterment of homes 1s really in its 

infancy. The State is learning to rely upon the college for assist- 

ance. It is hoped that the appropriation may be increased to meet 

this demand. 

MARTHA VAN RENSSELAER, 
FEORA: KOSE; 

Lecturers in Home Economics 



EXTENSION OFFICE. 

I. TEACHING. 

The one teaching course given by this office attempts to place 

students in touch with the affairs of their communities through 

study of the principles of organization and practice in the writing 

and presenting of those subjects which concern the people in the 

country. Parliamentary practice is made a strong feature, that 

young men in the country may hold their own in public debates. 

The instruction aims to keep alive interest in those literary exercises, 

debates and public discussions, which so thoroughly mark the 

country people as thinkers. It is hoped to maintain that interest 

which formerly found its expression in spelling matches, debates, 

and the old time “ Literary.” While for the past two years much 

effort has been expended in preparation for the annual stage in 

public speaking for the students in the College of Agriculture, there 

is a most marked increase this year, due to the establishment of the 

Eastman prize for public speaking, amounting to $100. This prize 

is perhaps the largest ever offered in a college of agriculture for the 

encouragement of rural leardership and the promotion of effective 
self-expression. This public speaking work received mention in 

the annual address of the Master of the State Grange last year. 

The registration in the course, Extension 105, of fifty students has 

taxed to the utmost the resources of the office, since the laboratory 

work for this course consumes three laboratory periods a week, 

calling for individual attention to each student in that laboratory 

work. 

II, INVESTIGATION. 

No investigation is conducted by this office. 

III. EXTENSION. 

The extension enterprises of this office fall under three generai 

heads: 

(1) The oral presentation of ideas.— Since the aim of the office 

is to aid all departments of the college in giving lectures throughout 

the State, and since the reports of these departments are not avail- 

able in a central office, it is difficult to ascertain the actual number 
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of such addresses given. Many of the departments did all of the out- 

side lecturing that they could possibly do during the past year. These 

lectures were given at county and subordinate fairs on request, 

agricultural and horticultural clubs, farmers’ and teachers’ institutes, 

dairymen’s and poultrymen’s associations, farm trains, and during 

Farmers’ Week. For the first time, two educational trains were 

conducted in the past year by the college in co-operation with the 

Erie and New York Central railroads. In each instance a staff 

composed of the older professors as advisers, and young assistants 

as helpers, remained on the road for. three or four days, giving 

short talks on the railroad at different points previously scheduled 

for stops. Some 25,000 persons were directly reached in this way, 

and indirectly many thousands more it is hoped. 

During the past year, representatives of the following railroads 

have sent officials to the college to arrange for educational work of 

a co-operative nature, as seemed best to the College of Agriculture. 

New York Central, Lehigh Valley, Lackawanna, Erie, Buffalo, 

Rochester & Pittsburg, Delaware & Hudson, Mohawk & Oneonta. 

Last year the second annual Farmers’ Week was held. Nearly 

2,000 persons were in attendance, many of whom traveled from 

far-away points in the State, many coming privately, and many 

as representatives of organizations. A number of organizations 

met here during that week and set the policy for other organizations 

to hold an annual meeting during Farmers’ Week each year. The 

difficult question of sufficient accommodations was settled by the 

cordial co-operation of the Ithaca Business Men’s Association. 

During the past year, the demand for educational exhibits at the 
fairs has greatly increased. This year sixteen departments were 

represented at the State Fair, and a staff of 20 to 25 men was in 

constant attendance, giving advice to the hundreds of inquirers, 
Educational exhibits went to twenty county or town fairs. For 

the first time and marking a novel departure exhibits were placed 
with the Master Bakers’ and Confectioners of New York City in 
their Madison Square Garden Show, and the American Association 

of Jewish Farmers. 

(2) The written presentation of ideas—This has to do with the 

different Experiment Station, Nature-Study and Reading-Course 

publications with which we have come in contact. A committee of 

the faculty is now endeavoring to reorganize our mailing lists so 

that our bulletins may not be wasted and particular bulletins be sent 

only to persons interested in the subject of the bulletin. The com- 

mittee is also considering the advisability of reorganizing our series 
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of bulletins so as to simplify our publications and make them more 

readily accessible to the public aim of this work. 

In the Farmers’ Reading-Course more attention should be given 

to individual discussion papers. Our present list of 5,000 active 

readers is larger than can receive proper attention with the present 

force. The seading-course idea, in accordance with the director’s 

suggestion, should be closely incorporated in the use of certain types 

of our Experiment Station bulletins. 
During the past year our office has assumed a large part of the 

boys’ and girls’ work in connection with the Rural School Leaflets, 

and in continuance of the work of John W. Spencer. The time 

and necessary funds for this work, not specifically provided for, 

drew heavily from our regular extension fund. 

Under this head also should be considered a large correspondence, 

which divides itself into three classes: First, the advertising and 

circularizing matter, a large part of which goes from the mailing 
room, calling attention to co-operative experiments, Reading- 

Courses, and Farmers’ Week; second, the direct office correspond- 

ence, the Reading-Course questions and answers, official correspond- 

ence relative to fairs, trains, institutes, and the like; third, the 

referring to departments of a large number of questions which arise 
from the Reading-Course. This correspondence work has grown 

beyond the limit of our present stenographic force. 

(3) The actual demonstration of ideas in barn or field or 
wherever the farmers’ problems may be met at first hand, constitutes 

a third branch of our extension work. As secretary of the New 
York State Experimenters’ League, this office advertises and pro- 

motes the co-operative experiments as outlined by the different 

departments, and refers the correspondence as it arises to the de- 

partments concerned. Some 500 such demonstrations or co-opera- 

tive experiments were conducted during the year, but few personal 

visits were made to the experimenters. 

As a civil service conductor of farmers’ institutes in the State 
Department of Agriculture, and under the direction of the Director 

of the College, the writer arranged some twenty-five field demonstra- 
tions during the months of July, August and September, 1909. 
Definite results were shown at first hand at these field meetings, 
which point the way toward a new type of actual contact teaching 

in extension enterprises. 

IV. RECOMMENDATIONS. 

The writer would recommend a special conference in the winter 

or spring on “‘ Good Roads.” The educational feature of this work 
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should be centered in this college, and the people should at once be 

shown where to look for the information. - 
The withdrawal of Instructor M. P. Jones for the coming year, 

because of illness, leaves a vacancy that is difficult to fill. The 

excellence of his work, together with his usual spirit made him an 
almost ideal extension man. The office needs just such help as Mr. 

Jones was able to give. In addition, there is need of an older man 

for certain phases of the extension work, since the contract is not 

so much with students as with practical farmers, a position which 
will carry with it such rank and salary as will attract men for con- 
tinuous work in this field. It is very necessary that persons who 

meet the farmer with their difficult questions should have maturity 
of judgment. 

Prompt attention to the correspondence makes it necessary tha‘ 

our stenographic force be increased. 

The oral presentation, through lectures, farm trains, fairs and 

the like, calls for a definite increase in funds, the need of which is 

recognized by the people who are asking for the help, and who at 

the same time are paying taxes. The written presentation calls 

for a careful and scholarly scrutiny of individual work, which 

could be secured through the appointment of graduate student as- 

sistants. The demonstration work calls for the appointment of two 

or three men of experience and maturity of judgment, with proper 

funds for field work. 

Public speaking, in all that it means for agriculture, should have 
its place, not only with the regular students but with the winter 

course men as well; and assistants in the office should have the 

time to give particularly to this work. 

A wider and more extensive extension movement will mean more 

funds for more growth in the purely scientific side of the work. To 

secure this development, the office appropriation should be mate- 

rially increased, and two persons on full time should be added to 
the staff; one for the extension work with the schools, the other 

for the promotion of co-operative experiments and the correlation 

of this work with the fairs and Farmers’ Week. Besides this, 

student assistants should be brought in to help with lesser phases of 

the work. 

CHAS TH. sii: 
Assistant Professor of Extension 

Teaching in Agriculture. 



RURAL SCHOOL EDUCATION. 

I. TEACHING. 

In the State——In the interest of New York State agriculture, 

effort should be made to educate the children in rural districts in 

terms of their environment. To this end the New York State Col- 

lege is endeavoring to reach the farm children through the district 

schools. ‘The Cornell Rural School Leaflet is published monthly 
for the purpose of giving to the teachers and children as many all- 

round helps as possible for better living in the country. 

The Cornell Rural School Leaflet consists of two parts, one for 

the teacher and one for boys and girls. In the Teachers’ Leaflet 

are suggestions and lessons relating to country life, given in peda- 

gogical form for use in the schoolroom. ‘The lessons in elementary 

agriculture are prepared by specialists in the different departments 

in the New York State College of Agriculture. There are lessons in 

general outdoor study. We are making effort to emphasize the 

importance of industrial education and also of directing recreation, 

The Leaflet for Boys and Girls relates to general outdoor study. 
Effort is made to encourage the children to organize clubs in their 

home district and to work together in learning some things that 

will give them a deeper interest and more extended knowledge of 

farm life and work. Special problems are sent to the children from 

the College. Wholesome competition is encouraged and simpie 

prizes are offered for good work among the children. 

On January 29th, “Corn Day” was held in New York State to 
give special interest in the improvement of corn. Several schools 

celebrated this day, the boys making selection of good ears of corn 
and exhibiting them at the schoolhouse and the girls preparing sim- 

ple foods made from corn products. Some of the exhibits used 

by the children for Corn Day in their own school were sent to the 
New York State College of Agriculture for exhibition during Farm- 

ers’ Week. This exhibit proved one of the most interesting features 

of the school work. 

The Department of Horticulture offered to send strawberry, rasp- 
berry or currant plants to the first too children making application 
for them. Hundreds of children sent in requests for the plants. 
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The Department of Poultry Husbandry offered thirteen eggs, valued 

at $1.50, to a limited number of boys and girls who wrote the best 
essay on “ My Experience with Poultry ” and who would promise 

to hatch and rear the chickens with as little help from others as 

possible. A full report was to be made to the College by Decem- 

ber Ist. Several hundred essays were received. 

In the work in Rural School Education, effort is made to keep 
in communication with the school commissioners, conductors of in- 

stitutes, teachers, and Grangers of the State, that they may know 

of the helps which are being sent out for the benefit of farm children. 

The State Education Department at Albany is giving help to the 

New York State College of Agriculture in furthering the interest 

of agricultural education. Mr. C. Edward Jones of the State Edu- 

cation Department is one of the advisers of the Rural School Leaf- 

let. That the State Education Department and the New York State 

College of Agriculture will work together for the betterment of 

agriculture will add greatly to the efficiency of the efforts now 

being made. 

In the College — There is a growing appreciation throughout the 

country of the educational value of school and home gardens, 

Course 94 is given to meet the demands of the students who wish 

to prepare themselves for pedagogical work along this line. There 

were eight students in this course during the year 1908-1909. It 

was thought best for the future to make as a requirement for thi- 

work a complete course in gardening in the Department of Horti- 

culture. In future, course 94 will be open only to those students 

who have had scientific preparation for the work. 

II. RECOMMENDATION. 

The model schoolhouse on the campus is very much needed as 
a part of the equipment of the College of Agriculture. Used now 

as a private school, it is difficult to make the building useful for 

our work. We should be able at any time to open it to State edu- 
cators, school commissioners, teachers, and Grangers and farmers 

It should frequently be brought to the attention of the students. 

particularly short-course men who go back to the farm districts. 
Meetings should be held there in the interest of rural school educa- 
tion. The building could well be used as the editorial rooms of 
the Cornell Rural School Leaflet. The rooms should be used to 

exhibit simple apparatus and laboratory material that could be used 
in rural schools. We should keep here for the benefit of those who 
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HOME NATURE-STUDY COURSE. 

The work of the Nature-Study courses for the year 1go8-9 has 

been more than usualy satisfactory, both on the part of the students 
taking the courses at college and of the extension work conducted 
by correspondence. 

The purpose of the Nature-Study courses in the University is 

to give the pupils the point of view necessary to make a successful 

presentation of subject-matter to children of the primary and gram- 
mar grades. This also involves the selection and organization of 

scientific facts on a new basis — that of the interests and environ- 
ment of the child. The Home Nature-Study Course is a part of 
the Cornell University extension work. It has for its object the 

_ instruction of the teachers of elementary and rural schools in the ~ 
subject-matter and methods of nature-study. 

Course gt in Nature-Study was taken by twelve young women 

who were preparing themselves to undertake this work as teachers. 

The advanced class (Course 100) contained four hard-working 

students. The lectures weekly were given in each class and out- 

door lessons were a most interesting part of the work. Not only 

was the work in class and lecture room earnestly and well done 
but much individual observation of an excellent kind was submit- 
ted in regularly kept notebooks. 

During the year there have been published four leaflets of the 

Home Nature-Study Course, consisting of sixty-five lessons, mak- 

ing in all 120 pages. These lessons have dealt with the subject- 
matter suggested in the Syllabus of Nature-Study and Elementary 

Agriculture issued by the State Education Department, and cover 

the more important work of the fifth and sixth grades. In the 

preparation of these leaflets, the editor has given especial consid- 

eration to the needs of those teachers who have received no train- 
ing for this work, for whom it was desired that the lessons should 

be most helpful. In the beginning of each lesson its purpose has 

been indicated, the material needed and the best way to obtain it, 
followed by a series of questions covering the observations which 

should be made by the pupils. For the use of the teacher, facts 
concerning the subjects of the lessons were given, with suggestions 
as to the best methods of presenting them to the pupils. 
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This plan seems to have been particularly helpful to the teachers 

of rural schools and to the training classes of the State. The 

demand for the leaflets has been very large, and many letters con- 

taining expressions of gratitude for assistance rendered in this 

work have been received from teachers who have made systematic 
use of the lessons. The training-class students regularly receiving 

the leaflets during the year numbered 1,843, of whom 359 worked 

out and returned to us a series of lessons given, although such re- 

turns were not demanded by the leaflets; New York State teachers 

on the mailing list numbered 2,143; the leaflets were also sent to 

406 New York State libraries, and in compliance with requests 
668 copies were forwarded to out-of-state libraries, experiment 

stations, normal schools and individual teachers. In connection 

with these lessons we have received 1,254 letters and 770 postal 

cards, and on our own part have sent out about 3,000 cards and 970 

letters. 

In addition to the work outlined above, lessons based on the 

work required by the State Syllabus have been given weekly during 

the fall semester at the Ithaca High School by the editor of the 

Home Nature-Study Course. 

It is now planned to finish the work outlined in the State Syllabus 
with the lessons to be included in the Home Nature-Study Course 
for the year of tg09g-10. When that :s done, it is desirable that the 

leaflets dealing with the subject matter of the Syllabus be published 
in book form, as the demand for the numbers issued this year is 
so great that the supply is being rapidly exhausted and numbers 

previously published are now entirely out of print. This would 

seem to be the only way in which the special need of the teachers 

of our State can be met, since with our own appropriation it is not 

possible to keep on hand a sufficient number of the leaflets to supply 

the demand. 
ANNA BOTSFORD COMSTOCK, 

Lecturer in Nature-Study. 



FIELD AGENT. 

The writer, formerly a resident member of the Extension Office, 
is now engaged as field agent for the College of Agriculture in 

Chautauqua county. His time is employed in addressing farmers’ 

institutes, meetings of Granges and other farmers’ organizations, 

rural schools and miscellaneous gatherings of persons living on 

farms. In connection with this work, there has developed a con- 

siderable correspondence on general and special farm problems. 

Personal visitation and consultation are an important part of the 

position and demand a great deal of time. One of the most signifi- 

cant events in the work of the past year was the organization of a 

series of four conferences of grape growers of Chautauqua county 

to inquire into the reasons for the constant decrease in production 

of grapes in the last ten years. The conferences were very success- 

ful in point of interest as well as in numbers. The calls that 

have come to the field agent, covering a wide range of interests. 

would seem to indicate the importance of this type of extension 

work. 
JOHN W. SPENCER, 

Field Agent. 
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THE PEONY 

History, CULTURE, CLASSIFICATION AND DESCRIPTION Ob 

V ARIETIES 

i. BLIOn -COLE: 

The peony is distinctly a flower for the many. Throughout its 

history it has been widely cultivated by the common people. Its 

customary position is perhaps that of an isolated clump either in 

the center or along the borders of the yard or enclosure about 

the dwelling-house. As an herbaceous perennial it is one of the 

very best for the border. The most appropriate place for the 

peony is around the boundaries of an enclosure, mixed with the 

other border plants. It also looks well massed at the turns of 

walks and drives, or tucked in by the edge of the steps of the 

porch. A little space ot bare soil should be left around the clumps, 

but in England they are often grown in the grass of the lawn, 

especially varieties of Peonia officinalis. 

Landscape gardeners are coming to value the peony more 

and more for mass effects. They are, however, rather cautious in 

using them extensively, for the nomenclature is so uncertain that 

there is considerable risk of injuring the color effect. It may easily 

be seen what a loss would result if a large bank of peonies planted 

for dark red mass color effects, should come into bloom a pure 

white. The peony lends itself more readily to the natural style of 

landscape gardening than to the formal. 

There are at least seven good reasons for the popularity of the 

peony: 

1. They are easy to grow; anyone can raise glorious peonies 

with less trouble than it takes to grow roses. 

2. Peonies well established are permanent features in the garden, 

or at least as permanent as is desirable. 

3. Peonies are perfectly hardy wherever apples can be grown, 

passing through the most severe winters without injury, and being 

very easily protected where not hardy. 

73 
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4. The blooms are large, showy, of various forms, and of all 

shades of color from white to purple, and even pale yellow. 

5. Many of the varieties are deliciously fragrant. 

6. They are practically free from disease and insects. No spray- 

ing, dusting, or hand-picking of worms is necessary. 

7. They are equally successful as a cut flower and for artistiq 

landscape effects. 

Opposed to this array of desirable qualities, we can only say 

that the plants multiply slowly, and certain of the varieties have 

to be supported in order to keep the heavy blooms up out of the 

dirt. Some persons declare that peony plants are unsightly when 

they are not in bloom, but this is very rarely the case. The clump 

forms a compact mass of cheerful green leaves which neither rust 

nor mildew all summer, but furnish very good foliage effects. In 

autumn, these leaves on many of the varieties turn a reddish bronze 

color, which is often a very lasting and valuable addition to the 

autumnal coloration of the shrubbery. 

Some persons contend that the blooming season is very short. 

This is indeed true for many varieties, but if a proper selection of 

early and late varieties is made, the blooming period may be made 

to extend over six or seven weeks, which is more than can be said 

for many other highly prized herbaceous perennials. The season 

may be ushered in about the middle of May by P. tenutfolia, and 

carried along by the well known old double red peony (P. officinalis 

var. rubra). Then come the tree peonies (P. moutan) and, before 

they are gone, the earlier varieties of the Chinese peonies (P. albi- 

flora). Somewhere near July 14th the blooming season closes with 

the latest varieties of the albiflora group. 

There is the greatest variation in color, form, and fragrance. 

Any color may be obtained from pure white to dark purple and 

pale yellow. Any form may be had from the ephemeral single, 

with five or six petals and a mass of golden stamens in the center, 

up through all the stages of doubling to the massive double with 

all stamens and carpels replaced by petals. 

The peony thrives almost anywhere in the United States where 

the apple will grow. It is the flower for the western flower gar- 

den, for it does extremely well on the deep organic soil of the 

prairies, and withstands hot winds and drouths. All in all, the 

peony is an exceedingly valuable plant to mankind, and above all 
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to the common people. Perhaps one cannot do better to sum 
up this catalog of virtues than by quoting from Mr. H. Huftelen 
of LeRoy, N. Y., in Vick’s Magazine for 1879, p. 105: “ No flower- 
ing plants capable of enduring our northern winters are more satis- 
factory than the peonies. Massive without being coarse, fragrant 

without being pungent, grand without being gaudy, various in form 

and color, beyond the possibility of being successfully superseded, 

they stand in the first rank of hardy flowers.” 

“Slender and shy like Shakuyaku when she stands; 

Beautiful and dignified like Botan when she sits; 

As stately and gentle as- Yuri (lily) in her bearing when she walks: 

These graces I hope for in her.” — Garden & Forest, vol. 3, p. 490. 

Up to the middle of the 19th century, the only peony which was 
known to any extent in America was the old double red of our 

grandmothers’ gardens. It was comparatively common through- 

out the extent of the Atlantic seaboard, and its large vivid red 

Elossoms with their disagreeable soapy odor were familiar to every 

one. Even at the present day such a flower perhaps comes into the 

mind of the average American when the peony is mentioned. This 

old double red peony is a variety of the species P@onia officinalis, 

common throughout Southern Europe, and so named because its 

roots were in the early days frequently used for medicinal purposes. 

The impressions received from this old peony were not always the 

most pleasing in regard to odor, and it did not compare favorably 

in other respects with some of the leading garden flowers, such as 

the rose, violet, lily, carnation, and chrysanthemum. True, it 

usually took care of itself and throve in the grass and weeds of 

the average door-yard, but the chief objections to it were its 

tendency to be beaten down to the ground by rains, its disagreeable 

odor, and its large size combined with a very striking color, which 

gave to many minds the idea that it was a vulgar and unrefined 

flower. Though it was tolerated in the door-yards of the common 

people, it was rarely if ever given a prominent place in the collec- 

tions of wealthy an1 discriminating flower-lovers. 

A great change of sentiment in regard to the peony has, however, 

taken place, due to the introduction of new and far better species. 

It is this great change in popular sentiment toward the peony, its 

rapid strides into popularity, and the greatly increased interest in it, 

that has led to the production of this paper. It is the intention of 
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the writer to chronicle as accurately as possible not only the history 

of the peony from its very beginning, but to present in permanent 

form an account of the various steps in the evolution, development 

and distribution of this interesting plant, and its relation to 

mankind. 

The great epoch in American peony growing just referred to 

was coincident with the introduction, probably about 1850, of 

improved varieties of the species Peonia albifora. This new peony 

originally came from Siberia. It was perfectly hardy, and very 

variable as to color and type of flowers, and had the additional 

advantage of being fragrant. It was a more vigorous grower, and 

in fact in nearly every way far superior to the old kind. At once 

a demand sprang up for this new Chinese peony, as it was called; 
and as reproduction by division of the roots was slow, many seeds 

were sown, thus giving rise to additional forms. 

This rapid increase in popularity continued, till at the end of 

the century the number of different varieties developed both from 

seeds and from direct importation had grown so large as to cause 

great confusion in nomenclature. By 1go0, the confusion of names 

became so great that it acted as a serious hindrance to trade. Ad- 

vantage was taken of this unsettled condition by unscrupulous 

growers to put upon the market hundreds of worthless seedlings 

which would produce good marketable roots, regardless of the type 

of bloom they bore. Landscape architects were now waking up 

to the fact that the herbaceous peony had great value for general 

landscape planting, and especially for mass effects; yet they were 

deterred from making free use of it on account of the confusion in 

nomenclature and the consequent uncertainty as to what colors they 

would get. Finally, in June and July, 1902, a few peony specialists 

and nurserymen started the movement which resulted in the incor- 

poration in 1903 of the AMERICAN Prony Society. The first 

president was C. W. Ward-of Cueens, Long Island, and 

the first secretary A. H. Fewkes of Newton Highlands, Massa- 

chusetts. The American Peony Society held large and successful 

exhibitions at New York in 1904, at Chicago in 1905, at Boston in 

1906, and at Ithaca, New York, in 1907-8; and the magnificent 

display of flowers staged at these exhibitions attracted widespread 

interest. 

In August, 1902, the Society of American Florists, at its conven- 

tion at Asheville, North Carolina, appointed a peony committee to 

promote the interests of this now extremely popular flower. On 
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October 30, 1902, this committee met in New York City and organ- 
ized a Peony Association as a branch of the Society of American 
Florists. The first chairman was Edwin Lonsdale of Chestnut Hill, 

Pennsylvania, and the first secretary, George C. Watson of Phila- 

delphia. 
At the meeting in New York City in 1904 the American Peony 

Society agreed to enter into co-operation with the Horticultural 

Department of the Experiment Station at Cornell University for 

the purpose of making a study of all the varieties of peonies which 

it was possible to secure at that time. This study was to extend 

over a sufficient period of years to enable the investigators to cover 

the subjects enumerated below. 

PURPOSES OF THE TESTS AT CORNELL UNIVERSITY 

Nomenclature.— To bring order out of the confusion which now 

exists in the naming of varieties. This part of the study aims to 

establish correct names by applying rules of nomenclature, and will 

furnish growers with accurate descriptions of all authentic varieties. 

Botany.— To ascertain the botanical status of all varieties. In 

other words, to refer each to the species from which it appears to 

have been derived. 

Culture — Careful study of varieties to be made in order to 

determine the commercial values of the different kinds. Such points 

as vigor, health, floriferous qualities, and colors to be noted. It 

is also expected that fertilizer experiments designed to influence 

the size and shipping qualities of the flowers shall be included. 

CONDITIONS GOVERNING THE TEST. 

Land.— The land, the labor of planting, and all subsequent care 

are to be provided by the Experiment Station. All notes are to 

be taken by the Station according to a scheme arranged by the com- 

mittee on nomenclature appointed by the American Peony Society. 

Plants— The plants are to be furnished, free of cost, by the 

American Peony Society, members thereof, or interested growers 

of peonies. Three plants of each variety shall constitute a test, 

but the donors may send one or two if more are not available. 

Final disposition of the plants— At the close of the test, in 

perhaps four or five years, Cornell University Experiment Station 

shall be entitled to a complete set of two plants each of all distinct 

varieties. Each contributor of plants to this test shall be entitled 

to as many plants of distinct varieties as he originally contributed, 

provided they are available after the Experiment Station set is 
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made up. The remaining plants shall become the property of the 

American Peony Society. 
Publicity — The results of the study shall be published in bul- 

letin form by the Experiment Station. All members of the Ameri- 

can Peony Society shall be entitled to a copy of each publication, 
and one hundred copies of each shall be deposited with the Secre- 

tary of the American Peony Society for the use of members of 

this organization. 
PROGRESS OF THE STUDY 

The main object of this test was to deal with the Chinese her- 

baceous peonies, or in other words, varieties of the species P@onia 
albiflora. It was decided, however, to include every form in the 
genus Peonia. A plot of ground was selected near the University 

barns for this purpose, and the soil was prepared in the fall of 1904. 

Soon the donations began to arrive at a rapid rate. At first it was 
thought that characters of importance in classification might be 

gleaned from a study of the roots themselves, and with this in view, 
all the roots received (some 3500 in number) were carefully 

described. After labeling, the plants were set in the field as they 
arrived. An attempt was made to arrange them in alphabetical 

order, but the fact that succeeding lots continued to arrive rendered 

this impossible and all attempts at classified planting was for the 

time abandoned. During the winter, it was found that it was 

advisable to abandon this plot of ground on account of the en- 

croachment of the large athletic field of the University. Another 

plot of some two acres was selected on a farm recently acquired 

by the University and known as the Mitchell farm. This land lies 

about one mile from the grounds of the Horticultural Department, 

and considerably beyond the suburbs of the town. The land had 
been in sod for some time, but otherwise was a desirable piece of 

ground for the purpose. It was prepared in the spring of 1905, 

and all the peonies were moved and planted in one alphabetical 

arrangement. The following spring, other lots of plants arrived, 

and this made necessary a second alphabetical scheme. The total 

number of varieties planted was 1933, and there were from one 

to three roots of each variety. Most of these plants bore names, 

but a few were sent in under number. The plants were set 

in rows four feet apart, and the distance in the row was three feet. 

In cases where only one plant of a variety was sent, two spaces were 

left vacant; and where two plants were sent, one space was left 

vacant. This caused the plantation to present a very irregular ap- 

pearance when the plants began to grow. 
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The donors who have thus far contributed to the test are as 

follows: 

Paratics. FOREIGN 

230 A. Dessert, Chenonceaux, France. 

200 Goos & Koenemann, Niederwalluf, Rheingau, Germany. 

169 L. Paillet, Chatenay (Seine), France. 

124. DeGraa Bros., Leyden, Holland. 

76 Croux Bros., Chatenay (Seine), France. 

43 L. VanLeewen & Sons, Sassenheim, Holland. 

21 Peter Barr, Covent Garden, London, England. 

14 James Veitch, Chelsea, England. 

AMERICAN 

376 Cottage Gardens, C. W. Ward, Queens, Long Island. 

149 John Charlton & Sons, Rochester, N. Y. 

147 B. W. Farr, Keading, Pa. | 

135 Ellwanger & Barry, Rochester, N. Y. 

125 Peterson Nursery, Chicago, Ill. 

113. J. F. Rosenfield, West Point, Neb. 

9g Andorra Nurseries, Philadelphia, Pa. 

gt Storrs & Harrison, Painesville, O. 

82 T. C. Thurlow, West Newbury, Mass. 

81 Jackson & Perkins Co., Newark, N. Y. 

70 Geo. Hollis, South Weymouth, Mass. 

63 Dr. C. S. Minot, Readville, Mass. 
58 Perennial Gardens, Springfield, O. 
56 W. & T. Smith, Geneva, N. Y. 

42 Wild Bros. Nursery Co., Sarcoxie, Mo. 

41 James King, Elmhurst, III. 

38 Blue Hill Nursery, South Braintree, Mass. 

36 A. H. Fewkes, Newton Highlands, Mass. 
12 Elm City Nursery Co., New Haven, Conn. 

2 Sarah J. Pleas, Spiceland, Ind. 

reat. Lovett, bitte: Silver, N, J. 

1 <A. L. Gould Co., Gillman, Il. 

LL PEONY HISTORY. 

The history of the peony previous to 1850 should be treated in 

two parts, for before that date the peony of Greek,and Latin liter- 

ature was the Peonia officinalis, which is feral in Southern Europe. 
The ancient history of P. moutan and P. albiflora, however, lies 
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entirely in China and Japan, as neither of these species was known 

to Europeans previous to 1656. 

It is the species officinalis which probably secured for the genus 

its name. The Peonia was so named by the ancients in honor 

of Paeon, a physician, who cured the wounds received by the 

god Mars during the Trojan war. From him, physicians were 

sometimes called ‘ Paeonii,” and the herbs employed for medical 

purposes “ paeoniae herbae.” The ancient writers, who transformed 

simple facts into fabulous stories for the purpose of deifying 

favorite mortals, relate that Paeon, who was a pupil of the great. 

Aesculapius, first received the peony on Mount Olympus from 

the hands of the mother of Apollo, with which he cured Pluto 

of a wound he had received from Hercules; but this cure caused 

so much jealousy in the breast of Aesculapius that the latter 

secretly caused the death of Paeon. Pluto, however, retaining a 

grateful sense of his service, changed him into the flower which 

ever after bore his name. (Cottage Gardner, 1852). Old herbal- 

ists state that the roots are celebrated as remedial in disorders of 

the head and nerves. They state that twelve grains of the dried 

root, if persevered in for some time, is of great service in all ner- 

vous disorders, headaches and convulsions; prevents the recurrence 

cf the incubus or nightmare, and removes obstructions in the liver. 

Antiquity celebrates the virtues of this plant and places it among 

the wonders of the vegetable creation. Fable gives us its origin, 

and Aesculapius its properties. Superstition ranks it among miracu- 

lous plants, assuring us that demons will fly the spot where it is 

planted, and that even a small piece of root worn around the 

neck is sufficient to protect the wearer from all kinds of enchant- 

ment. The ancient Greeks, when digging the plant, were careful to 

do so at night only, as it was said that if any one attempted to 

meddle with it in the daytime, the green woodpecker which the gods 

had assigned to the plant as a protector would dart at the eyes of 

the intruder. (Correvon, 1894). From this early legend were 

evolved various other ideas, and it is very interesting to note as 

late as 1883 a superstition among European peasants that “the 

root of the peony plant must not be tasted if a woodpecker be in 

sight or blindness will surely follow.” (H. Friend, 1883). There 

was also a feeling prevalent in England for a long while that a 

peony plant in the yard would keep away evil spirits, and this 

feeling may to some extent explain the fact that by the old- 

fashioned cottage door are usually found one or two peony plas 

instead of a bed of them. 
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THE TREE Prony (Peona Moutan, Sims) 

The Chinese in 536 A. D. distinguished two kinds of peonies in a 

general way: the Sho Yo or common kind, which we now know 

as P. albiflora; and the Mow Tan or improved kind, which we 

recognize as P. moutan. In the flower gardens the Mow Tans 

claimed first place in point of beauty, and the Sho Yos took second - 

place. For this reason, the former were often called. Hwa Wang, 

“King of Flowers,’ and the latter Hwa Seang, “The King’s 

Ministers.” An ancient Chinese author, Hung King (Dickson, 

1849), writing in 536 A. D., states that the original native country 

of the moutan is the valley of Pa Keun in the district of Hang 

Chung, in the easterly part of the province of See Chuen, and 

the neighboring south part of Shen Se, or the country about the 

two rivers, Kea Lin Keang and Han Keang. Soo King, a writer 

on natural philosophy, announces in 656 that the district of Hang 

Chung is the native home of the tree peony, thus corroborating 

the account of Hung King in 5306. 

Up to about 600 A. D. the peony had been used more for its 
medicinal qualities, but about this time, during the reign of the 

Emperor Yang Tee, tree peonies were introduced into gardens 

as ornamental plants, and at once sprang into favor. An old 

Chinese book on the “ Origin of Matters and Objects” states that 

by 713 the number of kinds had greatly increased and the plant. 

was found about the huts of the poor as well as about the mansions 

of the rich. 

Soon after this, a genealogical register was established by Gow 
Yang Sew, in which to record the characters, qualities, and parent- 

age of the kinds which appeared from seed. About this time, 

(724) in the reign of the Mikado Seimu, many of these peonies 

were taken to Japan, where they were called Botan, and at once 

sprang into great favor as ornamental plants. Their popularity 

in Japan has continued up to the present time. Here the culture 

of the Botan for medicinal purposes soon became an independent 

industry. The provinces Yamisiro and Yamato furnished large 

supplies of the root bark to the market, while the district of Nara 

in Yomata was especially famous for its flowering plants, some 

of which sold for one hundred ounces of silver each. 

In 1656, the Dutch East India Company sent an embassy to 

China to explore the country for articles of trade and to make an 
eftort to open up the country to international trade. This em- 

bassy was granted freer access to China than was granted to subse- 



82 

quent embassies for many years. They were allowed to explore 

extensively, and covered the territory from Canton to Pekin, de- 

scribing everything. From the account of this expedition, published 

in London in 1669, is taken Neivhoff’s account of the tree peony: 

“In the province of Suchue, near to Chung King, grows a cer- 

tain flower called Meutang (Moutan), in high esteem amongst 

them, and therefore called ‘King of Flowers.’ It differs very 

little in quality from the European rose, but is much larger, and 

spreads its leaves further abroad. It far surpasses the rose in 

beauty, but falls short in richness of scent; it has not thorns or 

prickles, is generally of a white color, mingled with a little purple; 

yet there are some that are yellow and red. This flower grows 

upon a bush, and is carefully cherished and planted in all gardens 

belonging to the Grandees, for one of the most choice flowers.” 

(Phillips, 1824.) 

Nothing was done to secure this plant in Europe till about 1790, 

when Sir Joseph Banks of England became interested in the old 

accounts, and instructed certain merchants trading at Canton to 

inquire for the “ Meutang,” the name by which the peony is known 

in China. The first shipment of plants all died en route, but in 

1794 some live plants reached England. Later on many other 

importations were made, consisting of several different varieties, 

and for a while very high prices were paid for the plants. From 

England they were introduced into France and were largely dis- 

seminated throughout that country by M. Noisette, a nurseryman 

of Paris (Phillips, 1824). 

In “ Memoires des Chinois’’ by the Missionaries, Paris, 1873, 

we learn that the moutan had been the pride and glory of the 

Chinese for 1400 years; and its varieties, two or three hundred 

in number, were cherished with no less consideration than the 

Dutch florists do their tulips. It was a theme for their poets and 

painters, and prized even by their emperors, not only on account 

of the beauty but of the sweet perfume of the flowers. 

It is a curious thing that this species has never been found wild 

or native to any place by Europeans, for these earliest writers 

always state that it is found only in the gardens of the Chinese 

(Anderson, 1817). Robert Fortune states in 1880 that the tree 

peony is found wild on the mountains of the central provinces of 

China, but does not state clearly whether he actually found them 

wild himself, or whether it was merely a rumor he got from the 

Chinese. There are several Chinese traditions of its origin, one 
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of which is that it was discovered by a traveler in the mountains 

of Ho-nan, but no wild moutans are now found on these moun- 

tains. Another legend is that the Chinese produced the tree peony 

from the herbaceous species by skilful handling. This seems 

within the range of possibility when we consider how analogous 

the woody stems of P. moutan are to the prolongations of the fleshy 

roots of the herbaceous sorts; but when once we consider the leaves 

and other characters, the extreme improbability of this origin is 

clearly evident. 

The fact that the early shipments from the East arrived in such 

bad condition was due to two causes: the long time taken for the 

voyage, caused by the slow rate of the ship; and ignorance as to 
how to pack them. “H. P.” in The Garden, 1893, page 127, states 

that by that time the Japanese had learned to pack the peonies so 
they would carry to England in almost perfect condition, and that 

the auction rooms in London were often crowded with boxes of 
tree peonies from Japanese nurseries. In the English horticul- 

tural literature of the eighties, many references are found to 

“Whitsun Roses,” this being the popular term by which the tree 
peony was known in the English trade at that time. 

History OF THE HERBACEOUS PEONIES 

t. Peonia albitiora, Pallas. 

The Chinese author, Hung King, in 536, distinguished two sorts 

of herbaceous peonies, the white and the red. At this time the 

herbaceous peony was fairly well distributed over the country. It 

was used for medicinal purposes, and in some provinces even for 

food. It was called Sho Yo, meaning “ most beautiful.” Mas Ze, 

an author on natural philosophy, also wrote of the herbaceous 

peonies in 968 A. D. In the early part of the eleventh century, 

according to Soo Sung, this Sho Yo plant was distributed all over 

China, but the most valuable roots came from the country of 
Hwae Gan Foo. By 1086, according to the botanist Chin Ching, 

the nurserymen and florists were waking up to the possibilities of 

this plant for ornamental purposes, and were beginning by ex- 

traordinary diligence and powerful manures to produce flowers of 

very. large size. As a result of this heavy manuring, and the 

continual planting of seeds, new and better varieties sprang up very 

rapidly; and according to Le She Chin in 1596, at least thirty 

improved varieties were listed in the Chinese nurserymen’s cata- 

logs. 
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Albiflora is by far the most interesting and important species of 
the herbaceous group of peonies. It is a native of a vast range 

of territory from the northern regions of Siberia down to the 
dominions of China. Pallas found it in Mongol Tartary and on 

the borders of Lake Baical. It was found also on Mount Caucasus. 

The roots are used as an article of food by the Tartars, and the 

seeds reduced to powder are mixed with their tea. It is very 

hardy to withstand cold and has given rise to hosts of valuable 

varieties. It can be easily recognized from all other common 
species of peonies by its character of usually bearing more than 

one flower upon a stem (Dickson, 1849). A variety of this (Tar- 

tarica) was imported by Mr. Bell of Brentford, England, and was 

secured from Pallas, who obtained it in Tartary. The variety 

Sibirica was sent to England from Siberia by Pallas. Whitley was 

imported from China in 1808 by Mr. Whitley, a nurseyman of 

Fulham. Humeit was introduced into England by Sir Abraham 

Hume in 1810 through Captain Welstead. Fragrans was brought 
from China by Sir Joseph Banks in 1805 (Anderson, 1817). 

Loureiro, in his book “ Flora Cochin-Chinensis,” states that this 

species is found now both wild and cultivated all over the Chinese 

Empire, but chiefly in the northern provinces, and concludes that 

a great many valuable acquisitions may yet be secured from that 

quarter. (Sabine, 1816, Baker, 1884). 

2. Peonia officinalis, Linn. q 

Anderson states in his monograph that this species is native in 

the mountainous woods of Helvetia, Provence, Montpellier, 

Dauphine, Piedmont, Carniola, the Grecian islands, and most of 

the hilly regions of the south of Europe. Omer in his “ Flora 

Espanola” states that it is frequent in Spain, particularly on the 

mountains of Avila. 

The history of this species may boast of great antiquity. There 

can be no doubt that this was the Peonia of Pliny to which such 

great medicinal virtues were ascribed, and that it was this species 

also that gave the name to the genus. P@onia was the name 

bestowed upon the plant by the ancients in memory of Paeon, the 

physician, whom Homer records as having cured Pluto with 

this herb when he was wounded by Hercules. The awa of 

Dioscorides appears by his very particular description evidently to 

be this plant also. 

Two varieties of officinalis, one a double red and another a 

double white, were described in Johnson’s Gerarde in 1636, and 
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in Parkinson’s Paradisus in 1656. Camerarius, who published his 

“ Hortus Medicus et Philosophicus”” at Frankfort in 1588, stated 

that a double red peony which he called P. foemina polyanthos had 

recently been introduced at Antwerp, and that the first plant sold 

for twelve crowns. Lobel, in his “ Icones,’ dated Antwerp 1581, 

and Tabernaemontanus in his “ Eicones,” dated Frankfort 1590, 

figure this old double peony; and a later author also figures a 

double white of the same species (Sabine, 1818). It is probable 

that the double white was an offshoot or sport from the double 

red.. It is also probable that these two by crossing gave rise to 

intermediates, for during the next century we find in the third 

part of the “History of Plants,’ by Morrison (Professor of 

Botany at Oxford, who died in 1683), a description of a flesh 
colored variety which is intermediate between the two old kinds. 

Some of the earliest cultivated varieties of this species are 

“ Rubra,’ the common old double red peony so often seen to-day 
throughout Europe and America in the borders about laborers’ 

cottages; “ Carnescens,” a deep rose color, sometimes called varie- 

gated peony; ‘“Albicans,’ a double white which opens a pale flesh 

color, but gradually changes to a pure white. This beautiful and 

valuable plant being so hardy and immune to ordinary neglect, soon 

came to be known as the poor man’s flower. The fact that it was 

to be found in every laboring man’s yard, soon caused it to be 

termed “vulgar” by the rich, and a determined effort was made 

by the wealthy classes of the seventeenth century to ostracize this 

flower. Even to the present day the remnants of this old feeling 

of hostility may be met with in the tendency of certain persons 

to class this flower as “vulgar.” Bester in the sixteenth century 

said “ Vulgatissima est omnium Paeoniarum,’ and Anderson in 

1817, while admitting that this plant is ‘“ without exaggeration the 

most splendid of all flowers,’ at the same time says, “ Nothing 

but its extreme vulgarity and the extraordinary fecundity of its 
roots could have brought this beautiful plant into the neglect it 

has suffered for a century past.” This whole movement against 

the double red peony simply illustrates that old principle in human 

nature, that what is sought after and praised the most is some- 

thing which is rare, costly and artificial, and not something which 

is easily obtained, beautiful, and naturally satisfactory. In other 

words, the wealthy classes did not love the peony for its own sake, 

but for the wealth which it could be made to indicate; and as 

soon as the double-red multiplied and increased in the land, it 
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ceased to indicate wealth and was forthwith banished from the ~ 

gardens of the rich, and left to cheer the humble door-yard of the 

laborer, who loved it for the good its masses of marvelous color 

would bring into his heart from day to day. 

3. Peonia paradoxa, Anders. 

This species was probably first cultivated in the gardens of 
Holland. Morrison (History of Plants, Vol. 2, p. 455), and Miller 

in the last edition of his Dictionary (1768) named it P. Tartarica 
and say it was raised from seed imported from the Levant. An- 

derson also gives the Levant as the place of origin of this species. 

It is quite late in coming into flower, and has not given rise to very 

many horticultural varieties (Anderson, 1817). 

4. Peoma anomala, Linn. 

This is a very distinct species, of which the earliest notice ap- 

pears in Cmelin’s Flora Siberica published at St. Peterburg in 

1747. Linnaeus does not acknowledge this species in either volume 

of his “Species Plantarum,’ but it is at length admitted in the 

“Mantissa.” It is a native of all Siberia, and frequent in the 

Altaic. Mountains. It was first introduced into England by a Mr. 

Bell, who secured it from Pallas about the year 1788. Pallas sent 

seeds of it to Mr. Murray under the name of P. heterophylla; 

and it appears as P. quinquecapsularis in the description of the 

Russian Empire by Georgi, who found it eastward of the River 

Ural. The roots grow to great size in their native state, and 

form a part of the food of the Mongol Tartars. (Anderson, 1817; 

Baker, 1884). 

5. Peoma tenwfolia, Linn. 

P. tenuifolia is a native of the Ukraine, between the Tanais and 

Volga, on hilly grounds and perpendicular banks of the Terec. It 
is plentiful in the Tourian Chersonesus. It first appeared in Zim’s 

“ Goettingen Catalogue,’ published in 1757, and is in the second 

edition of “ Species Plantarum.” The linear leaves alone are suffi- 

cient to characterize this species. It is thought to have been in- 

troduced into England by a Mr. Malcome in 1765. (Anderson and 

Baker). 

6. P@onia corallina, Retz. 

This is the plant recognized as Pwonia Mas by Pliny and other 

ancient writers. Retzius, a student of Linnaeus, first described it 
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scientifically and gave it the name it now bears. It-is a native of 

the mountainous woods of the south of Europe, frequent in Switz- 

erland and on the Alps generally, also on Mt. Ida and in the island 

of Zante. Gerard states that it grew wild in England near South- 

fleet in Kent, but this is denied by other writers. A strong claim 

was made that this species was native on the island of Steep 
Holmes in the Severn, and certain it is that it has often been col- 

lected there in an apparently wild state. Anderson, however, says 

“Our claim to it as a native of Britain is perhaps but slender ” 
(Baker). 

7. Peonia humilis, Retz. 

The first account of this plant was given by Clusius, an acute 

observer and original writer, who described a great number of plants 

then unknown which he observed in the countries visited by him 

toward the close of the sixteenth century. He described it in Spain, 

and this is confirmed by Dr. Shuter, who says he saw P. humilis 
growing abundantly on the mountains of Spain. When and how 

this species was introduced into England is uncertain; possibly from 

the gardens of Holland. (Anderson and Baker). 

9g. Peonia decora, Anders. 

This plant is also mentioned by Clusius, who obtained it from 

Constantinople. Seeds of this plant were received in England by 
Messrs. Lee and Kennedy from Pallas, probably from the Crimea. 

The name Pallas gave it was lost, but the firn. called it Byzantina 

(now known as variety Pallasii). A variety, called Elatior, was 

first observed in England in the nursery of Messrs. Chandler and 
Buckingham, who believe they got it from Holland. (Anderson, 

1817; Baker, 1884). 

10. Peonia arietina, Anders. 

This species seems to be a native of the Levant and also of the 

valleys of the highest mountains of Crete. It is a very early bloom- 
ing species. The varieties Andersoni and Oxoniensis belong to 

this species. (Anderson and Baker). 

11. Pe@onia peregrina, Miller. 

According to DeCandolle, this is a native of the mountains of 

Provence and Languedoc, chiefly near Montpellier ; also abundant 

on the mountains of La Serane and Pic St. Loupe, and in the 

forest of Valene; also probably the Levant. (Anderson and Baker). 
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12. Peonia mollis, Anders. 

First raised from seeds obtained from Pallas by Messrs. Loddiges 

& Sons of Hackney, and said to be from Siberia, though Anderson 

rather suspects that it came from Crimea. (Anderson and Baker). 

OTHER SPECIES 

There is much difference of opinion among botanists as to the 

rightful specific rank of the various forms of peonies. However, 

other forms which may be found in large collections and espeay 

in botanical gardens, are as follows: 

P. Wittmaniana, Stev., a native of the Caucasus and the moun- 

tain of the north of Persia. Authorities differ as to how this plant 
found its way into Europe. Some state that it was discovered by 

Count Worentzoff in Abcharia, and introduced into Europe in 
1842: (The Garden, 1889, Vol. 35, p. 9; Gardening, 1893) while 

Correvon, in 1go1, claims that they are wrong and that the earlier 
accounts are correct, to the effect that in October, 1842, the Lon- 

don ‘Horticultural Society received this plant from Mr. Hartwiss, 

Director. of the Nikita Gardens in the Crimea, and that it was 

named for a traveler named Wittman.. (Botanical Register, 1846, 

Vol. 42, No. 9; Hovey’s Magazine, 1846, Vol. 13, p. 348). 

P. obovata, Maxim., a native of Sachalin, Amurland, and the 

northern provinces of China. P. obovata was introduced into Eng- 

land in 1900 through Wilson, who sent seeds collected in the prov- 

ince of Hupeh. (Hortus Veitchii). 

P. Brownii, Dougl., a native of California and the mountains 
near the Pacific coast. This is the only species of peony found 
native to the Western Hemisphere. It is not grown outside of 

botanic gardens. 
P. microcarpa, Boiss. and Reut., is a native of the mountains of 

Spain, and nearly allied to P. humilis. 
P. coriacea, Boiss., a native of the Alps of Granada at an altitude 

of 5000 to 6000 feet, and also of the mountains of Morocco and 

Algeria. Mr. Peter Barr introduced this plant into England in 

1894, and it blossomed in his nurseries in Surrey in May, 1895. 

P. corsica, Sieb., a native of Corsica. 

P. Emodi, Wall., a native of the west temperate Himalayas at 

an altitude of from 5000 to 6000 feet. It is the only species native 
to India, and is related to P. albiflora. It was found wild plenti- 

fully in the Ziarat valley in 1895. The name is taken from Mount 
Emodus, not known to modern geographers. 



89 

P. Russi, Bivou., a native of Corsica, Sicily, Sardinia, and Algeria. 

P. triternata, Pallas., a native of the Caucasus, Asia Minor, and 

the Crimea. 

P. broteri, Boiss., is a native of the mountains and sub-Alpine 

regions of Spain and Portugal. It was flowered for the first time 

in England by Peter Barr at Tooting, in 1886. (Anderson, 1817, and 

Baker, 1884). 

GROWTH IN POPULARITY 

Having outlined the history of the species which were in the 

gardens of Europe and in the hands of the herbalists in the eigh- 

' teenth century, let us now inquire into the early development of 

this plant as a popular flower. Perhaps one of the first men to 

raise seedlings, and after due selection offer them as named sorts, 

was M. Lemon of the Porte St. Denis, Paris, who about 1824 

reised a lot of seedlings of P. officinalis, from which came grandi- 

flora nivea, Sinensis odorata and anemoneflora alba. About this 

same time, M. Jacques, gardener to King Louis Philippe at Neuilly, 

having begun with P. paradoxa, produced fimbriata sanguinea plena. 

Later his collection passed to his nephew, M. Victor Verdier of 

Paris, who about 1838 sent out several of the tested seedlings to 

Jacques. Modeste Guerin of Paris made rapid strides from 1835, 

sending out about 1837-8 such good varieties as Modeste Guerin, 

Duchesse de Nemours, Mme. Furtado and the fine dark crimsons 

which owed their origin to Pottsi. (Paul, 1890). 

Quoting further from Paul, 1890: “In 1840, the Prince de 

Salm Dyck possessed a rich collection of peonies, writes M. Le- 

moine, which I saw in 1842 in his establishment at Soulange Bodin, 

near Paris; but it was only about 1845 that the fine new double 
varieties were sent out from the Paris establishment. The princi- 

pal and latest raiser was M. Calot of Douai, (Nord) who inherited 

a large collection from an amateur, the Comte de Cussy, and con- 

tinued the collection and production of seedlings till 1872, when 

his collection passed into the hans of M. Crousse of Nancy. The 
latter’s careful selection of varieties, sent out in an annual series 

from that date till 1879, and subsequently his own seedlings from 
1882-1889, have brought our collections up to the high standard 
which the varieties composing them have attained. Calot’s plants 
were very successful, for many of them still dominate the market ; 

such are Mme. Calot, Jules Calot, Souv. de Gaspard Calot, Mme. 

Crousse, Livingstone, Felix Crousse, Modéle de Perfection, and 

Mme. Geissler. 
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“Tn Belgium an amateur, M. Buyck, about 1835 produced ; 

amongst others Festiva Maxima; and M. Parmentier of Enghiem, 

some fine dark sorts such as Duc d’ Arrenberg.” (This origin for 

Festiva Maxima is doubted by some.) 

In England, the work of producing new varieties was not. begun 

as early as in France. While Pallas, Anderson, Sabine, Sir J. Potts, 

Sir Abraham Hume and others were doing much to arouse interest, 
it was not till 1850 that a nurseryman, a Mr. Salter, began to plant 

P. albiflora, and cross such varieties as Pottsi and Reevesi. About 

1863, Kelway of Langport in Somersetshire, began to make his 

collection, and at once began hybridizing, but his letter published 

by Paul, 1890, does not make it at all clear what species he started 

with. He says he procured a plant of each of the species in a7 

old lady’s garden on Somerton Hill, and after adding a plant of 

corallina began work of hybridizing. Soon Kelway began to make 

a specialty of peonies, and in 1884 offered 250 varieties in his 

catalog. Of these, 63 were new and single, and 41 doubles of his 

own raising (Watson, 1904). The first variety of the genus 

Peonia to receive a floral certificate in England was “ Snowflake ” 

in 1885 (Journal of Horticulture, Vol. 46, 559). 

Other men whose names have been more or less connected with 

the history of the development of the peony in England and on the 

Centinent are Fortune, Parmentier, Loddiges, VanGeert, Delache, 

VanHoutte, Gombault, Pele, Delecourt-Verhille, Paul, Ketelier, 

Donkalaer, Barr, Wilks, Foulard, Miellez, Mechin, Dessert; 

Mathieu, Hooper, Thomas, Baumann, Hiss, Paillet, Verdier, Kel- 

way, Lemon, and many others. 

History OF THE PEONY IN AMERICA 

The rise in popularity of the herbaceous peony in America was 

contemporaneous with that in Europe. We do not know just when 

the first introduction of herbaceous peonies took place, but Mc- 

Mahon in 1806, in a list of perennials suited to the open ground in 

the Middle and Eastern States, mentions five kinds: P. officinalis, 

albiflora, laciniata, hybrida and tenuifolia; and we infer from this 

that these existed in America at that date. 
Prince, in 1828, in his “ Treatise on Horticulture,” in speaking 

of peonies says: “Anticipating that a similar taste would be evinced 

in this country, the author has by a great exertion obtained every 

possible kind from Europe, and also a number from China.” He 
describes at length Whitleyi, Humei, and Fragrans. He also 
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states that at that time (1828) his collection contained forty varie- 

ties, combining a great diversity of shades and colors. We find 

also that in 1862, at great expense, he obtained some twenty varie- 

ties of tree peonies from European gardens and introduced them 

at Flushing, Long Island. He further says: “I have also origi- 

nated from seeds during the past fifteen years twenty-two most 

gorgeous varieties, whose flowers are of the largest size, and com- 

prising white, roseate, crimson, lilac, pare, and variegated shades.” 

(Prince, 1862). 

Hovey in 1836 states that he had never seen but three varieties 

of tree peonies in America, with the exception of a seedling raised 
by Prince. He says that he has no way of knowing just when the 

first tree peonies were introduced into America, but thinks it must 

have been about 1820. It is certain that a plant of P. moutan var. 
papaveracea was imported from England in 1826 by Mr. William 

Lathe of Cambridgeport. Later this plant passed into the posses- 
sion of J. P. Cushing, Belmont Place, Watertown, where it at- 

tracted considerable attention. In 1836, Col. Perkins of Brookline, 

Mass., owned a tree peony which he had imported direct from 

China. Hovey thinks that this was the P. moutan Rawset of 

Sabine.. At this same date (1836) Mr. Wilder of Hawthorne 
Grove, Dorchester, possessed several of the latest seedlings from 

France. These were all tree peonies. 

In 1856, Mr. H. A. Terry of Crescent, Iowa, obtained from 

Prince at Flushing, L. I, some thirty varieties of P. albiflora, 

including Humei, Pottsi, Reevesi, Fragrans, Festiva Maxima, 

Lutetiana, Edulis Superba, Plenissima rosea, Queen Victoria, etc. 

Many of these produced seed freely, and Mr. Terry soon had 

thousands of seedings under way. He dealt only with the herba- 

ceous peonies, and has done a great deal to advance the culture of 

peonies in the West. Some of his best productions are: Grover 

Cleveland, Carrie, Esther, La Reine, Mrs. Pleas, Maud Hutchinson, 

and Morning Star. “I am now in my eightieth year,’ writes Mr. 

Terry, “and do not know how long I will continue to grow peonies, 

but I want to be surrounded by them as long as I live. They are 

like my children, very dear to me.” (Watson, 1904.) 

John Richardson of Dorchester, Mass., an enthusiastic lover of 

ornamental plants, has done much to advance the interest of the 

peony in America. Records of peonies in his garden go back to 

1857, when some fragrant forms were recorded; but how much 
longer he had been growing them is not known. From 1857 to the 
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time of his death was thirty years, and in that period, at least, he 
was actively growing seedlings. Some of the posthumous seed- 

lings were named, described and distributed by his nephew, Dr. R. 
T. Jackson, of Cambridge, Mass. His peonies are unique in that 

they are mostly all late, double varieties of remarkable vigor and 

height. A good type of his production is Rubra Superba, which 

usually grows very strong and tall, and may easily be picked out at 
a glance in a large collection at an exhibition. Most of his seedlings 

are light in color, with the one exception of Rubra Superba (Jack- 
son, 1904). i l 

About 1880, Mrs. Sarah A. Pleas, of Spiceland, Indiana, planted 

a lot of seeds from a variety of P. albiflora, and from this plant- 

ing a large number of varieties were named by her and sold more 

cr less widely over the United States. As Mrs. Pleas did not 

register many of her original names of seedlings in the public 
print, many of her varieties were put out by various growers under 

different names. Her Golden Wedding is a good example of these. 

Of late years, Mr. C. S. Harrison, of York, Nebraska, and other 

western nurserymen have done much to popularize the peony in 

the West, wher? it is peculiarly successful. 

Some of the persons whose names have been more or less con- 

nected with the introduction and development of the peony in 

America are: 

William R. Prince, Flushing, L. I.; M. P. Wilder, Boston, Mass. ; 

H. A. Terry,-Crescent, IJowa; John Richardson, Dorchester, Mass. ; 

R. T. Jackson, Cambridge, Mass.; C. M. Hovey, Cambridge, Mass; 

George Ellwanger, Rochester, N. Y.; William A. Peterson, Chicago, 

Ill.; George C. Watson, Philadelphia, Pa.; Patrick Barry, Roches- 

ter, N. Y.; T. C. Thurlow, West Newbury, Mass.; Sarah A. Pleas, 

Spiceland, Ind.; C. S. Harrison, York, Neb.; George Hollis, South 

Weymouth, Mass.; C. W. Ward, Queens, L. I.; A. H. Fewkes; 

Newton Highlands, Mass.; J. F. Rosenfield, West Point, Neb.; 

E. J. Shaylor, Wellesley Hills, Mass. 

IT; “BOTANY - OF THE PHORM’ 
‘ b The spelling of the name “peony” is quite various. There are 

two correct ways, however. If we use the common popular Eng- 

lish term, it should be spelled p-e-o-n-y, after the manner adopted 

by the American Peony Society. If we wish to use the Latin 
botanical name of the genus, it should be p-a-e-o-n-i-a. 
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The peony belongs to the family Ranunculaceae, which embraces 

some twenty-four genera of cultivated plants, including the Butter- 

cups, Clematises, Columbines, Larkspurs, Anemones, Hepaticas, 

etc. When we consider systematically the kinds of herbaceous 

perennials in ot gardens, we realize how much we owe to this 

family. 

Peoma is distinguished from Clematis by having imbricated 

sepals, and from Adonis, Thalictrum, Anemone, Hepatica, Syndes- 

mon, Trautvetteria and Ranunculus by having carpels containing 

several or many ovules instead’ of being one-ovuled, with indehis- 

cent akenes. Peonia is distinguished from all the remaining genera 

in the family by having large and showy petals; many of the others, 

such as Caltha and Hepatica, lack petals entirely, their place being 
taken by more or less showy sepals. The peony also differs from 

most of the other members of its family by having a concave rather 

than a convex receptacle, thus presenting a kind of cup, the base 

of which supports the carpels; the calyx, corolla, and stamens being 

inserted on its sides. The flowers are hermaphrodite and regular. 

We find in Peonia albiflora that the peduncle is dilated above into 
a fairly deep receptacle cup, and bears on its rim a calyx often 

formed of five free dissimilar sepals imbricated in the bud. The 
petals, equally free and imbricated in the bud, have a short claw, 

and are often equal in number to the sepals, and alternate with 

them. The stamens are very numerous, inserted along a spiral 

of many turns, very close to one another. The anthers, two-celled 

and introrse, are narrow and elongated; they dehisce by two longi- 

tudinal clefts. There is a glandular disk which lines the concavity 

of the receptacle and projects more or less from it. In albiflora it 
is only a small unequally crenulate ledge, while in other species, 

such as P. moutan, this disk rises up into a colored sack, which 
looks as if formed by a union of appendicular organs, and entirely 

“surrounds the ovaries, only giving passage to the styles by the 

narrow aperture at its summit. 

The gynaeceum consists of a variable number of free carpels, 

each composed of a unilocular ovary, tapering above into a style; 
the inner surface of this is traversed by a longitudinal groove, 

with stigmatic papillae. In the inner angle of the ovary is the 

vertical placenta, supporting two rows of nearly horizontal anatro- 

pous ovules, placed back to back. These ovules have two coats, 

the outer one forming at first a sort of hood with a large opening 
externally. The short, thick, conicai funicle swells early to begin 
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the formation of the aril. At first the youngest ovules are on the 
upper part of the placenta, and often (but not always) right down 

at its base also. Hence the evolution of the ovules commences 
toward the base of the ovary, or at least below its middle. The 

first is formed of many follicles, surrounded by the persistent calyx, 

and dehiscing along the inner angle to free the large seeds, each 

of which contains an embryo surrounded by fleshy albumen, and 

has its funicle dilated around the hilum to form a fleshy aril of 

no great size. (It is thought by Bentham and Hooker that arils are 

entirely wanting in the Ranunculaceae. ) 
Instead of a pentamerous quincuncial corolla, the peonies have 

sometimes two corollas, each formed of three petals, of which the 

outer ones alternate with the three inner ones. This is constant 

in P. Wittmaniana, a species in which the corolla is yellow instead 

of being white or red like that of the other peonies, and which may 

be made the type not of a distinct genus, but of a section which is 

to the true peonies what Hepatica is to Anemone, or Ficaria to 

Ranunculus. The organization is in other respects similar, and in 

this species as in all others, the number of petals may become 

much greater still, owing to duplication, which affects the inner 

petals in preference to the outer ones, or to the metamorphosis of 

the outer stamens, as happens in double flowers. 

The peonies, with one exception, are herbaceous perennials, with 

a thick stock giving off aerial branches, bearing dissected or pluri- 
pinnate leaves, and ending in large flowers. Under the flowers are 

a number of bracts, arranged in one continuous spiral with the 

leaves and sepals, and intermediate between them in form. All 

these leaves which surround the perianth have an angular diverg- 
ence of two-fifths, and it is really impossible to decide where the 
sepals end and the bracts begin; just as we have no sharp demarca- 

tion between these latter and the true leaves. ‘Thus in P. lobata, 

Perf., there are five concave, quite entire, orbicular sepals. To 

these the carpels are superposed when of the same number. More 

externally are two lanceolate leaves, while between these and the 

five rounded sepals is a leaf which is intermediate alike in position 

and in form, for it is actually oval. In the flowers of P. tenutfolia, 

L., the bracts, like the leaves, are more or less laciniate, and so is 

sepal No. 1; while sepals No. 4 and No. 5 are entire and rounded. 

P. moutan, Sims, a Chinese species, forms of which have been 

multiplied by cultivation, and which has been made the type-of a 

distinct section and even a distinct genus by several, differs from 



‘M
az
qu
op
y 

ap
 

j
u
a
p
i
s
a
d
g
—
e
i
 

‘d
y 





‘
y
2
a
u
a
s
o
y
 

ap 
a
p
p
i
y
j
o
p
y
—
E
l
 

‘
O
I
 





95 

the others by its shrubby stems. It is in this species, too, that the 

disk, becoming greatly developed, surrounds the gynaeceum almost 

entirely (Bailon, 1871). 
The pubescence on the leaves is a character of considerable varia- 

tion. In some species it is fairly constant; in others very variable. 

The color of the mature seeds varies widely with the different 

species, from the brown of albiflora to black in some, and brilliant 

red in corallina. 
The genus Peonia is what systematic botanists call a critical 

genus, and no two botanists seem to agree in regard to the status 

of the various species. Several monographs have been written, of 

which the following are the most important. This list includes 

papers on classification as well as monographs: 

1817. Anderson, Geo.: Monograph of the Genus Peonia. Trans. 

Linn. Soc. vol. 12, p. 248. 

1824. Botanical Register: A list of all species considered distinct 

by Kew Gardens’ botanists. Bot. Reg. vol. 10, p. 819. 

1831. Don, Geo.: Monograph of the Genus Peonia, including 

many descriptions of varieties. Don’s Gardener’s Dic- 

tionary, vol. 1, p. 65. 

1835-37. Poiteau: Tableau of the Genus Peonia. Revue Horticole, 

p. 228. 

1851. Breck: Short Monograph. Breck’s Book of Flowers, p. 68. 

1862. Prince, M. R.: Short Monograph. The Gardener’s Monthly, 

VOL-45 .p:235: 

1884. Andre, Ed.: Synopsis of Genus Paonia with descriptions 

of 22 species. Revue Horticole, pp. 487 and 5-10. 

1884. Baker, J. G.: Monograph of the Genus Pzonia (“ Notes on 

Peonies”). Gardeners’ Chronicle, vols. 21 and 22, N. S. 

beginning with vol. 21, p. 732. 

1890. Lynch, Irwin R.: New classification of the Genus Pzonia. 

Journ. Royal Hort. Soc. (London), vol. 12, p. 423. 

1890. Douglas, J.: Short Monograph of the Single Flowered Peo- 

nies. Gardeners’ Chronicle, vol. 7, 3rd series, p. 764. 

18go. Paul and Lynch: Botanical Division of the Genus Pzonia 

into Five Groups. The Garden, vol. 37, p. 562. 

1892. Huth, E.: Monograph of the Genus Peonia. Botanische 

Jahrbuecher (Dr. Engler’s), vol. 14. 

1895. Nicholson: Short Monograph of the Genus Peonia. Nich- 

olson’s Dictionnaire d’ Horticulture. 

1g00. Davis, K. C.: Article on Paonia. Cyclopedia of American 
Horticulture, vol. 3, p. 1188. 
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1902. Huth, E.: Botanical Classification of the Genus Peonia. 

Gartenflora, vol. 51, p. 216: 

1904. Manning, J. W.: American Gardening, Mar. 5. List of some 

27 species with short descriptions. 

The descriptions of species that follow are not compiled from 
the descriptions found in the various monographs, but are taken 

bodily from Mr. J. G. Baker’s Monograph of 1884 in the Gar- 

dener’s Chronicle, with the idea that these descriptions are typical 

and authoritative. The artificial key preceding the descriptions 

was worked out by the writer from the descriptions made by Mr, 

Baker. The writer is fully alive to the danger of such a procedure, 

and submits the key simply as a basis upon which to work. Changes 

will be introduced, if found necessary after a careful study has 

been made of the plants in the field. 

Other species, which are considered good by the Index Kewensis 

but not included in Baker’s Monograph, are: 

Biebersteiniana (Rupr. Fl. Canc.) ; Fimbriate ; Subternate (Salm- 

Dyck, l.c. 367) ; Algeriensis (Chab. in Bull. Soc. Bot. Fr. 36, 1889) ; 

Atlantica (Kralik, ex-Trab. in Bull. Soc. Bot. Fr. 36, 1889) ; De- 

lavayi (Franch, l.c. 33, 1886, 382; Huth in Bot. Jahrb.) ; Lutea 

(Delavay, ex-Franch, in Bull. Soc. Bot. Fr. 33, 1886, 382, Huth in 

Bot. Jahrb.) 
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DESCRIPTION OF SPECIES 

1. P. Moutan, Sims 

Sims in Bot. Mag., T. 1154; DC., Prodr. 1, 65; Anders. Mon., No. 1.— 

Stems shrubby, copiously branched. Leaflets entire at the base, often cut 

in the upper part into oblong acute segments, glabrous on both surfaces, 

moderately firm in texture, not at all decurrent on the rachis. Flowers very 

large, very various in color; carpels small, numerous, densely pilose; disk 

produced into a cup enveloping the base of the carpels. 

2. P. Wittmaniana, Stev. 

Stev. in Amn. Sc. Nat., 3, XII, 374; Boiss.; Fl. Orient., 1, 97; Bot. Mag. 

T. 6645.— Stems one-headed; lower leaves biternate, with usually not mere 

than three segments in each division; leaflets thin in texture, often 1% to 2 
inches broad, ovate, acute, dark green and glabrous above, hairy below. 

Peduncle short, sepals unequal, orbicular, the longest more than one inch 

long. Petals orbicular, yellowish-white, two inches long. Filaments longer 

than the small anthers. Carpels in the type glabrous, with a small ligulate 

spirally-curved stigma. 

3. P. obovata, Maxim. 

Maxim. Prim. fl. Amur. p. 29; P. oreogeton, S. Moore, in Journ. Linn. Soc. 

XVI. 376. 
Stems glabrous, about 2 ft. long, lower leaves not more than biternate, 

three thin leaflets, glabrous on both sides, oblong, acute, reaching 3 in. long, 

14 to 2 in. broad, all deltoid at the base, the leaflets not more than 9 to a 

fully developed leaf. Peduncle short, reflexing unequal, sepals an inch or 

more long; corolla red-purple, as large as in P. officinalis. Carpels 2-4, 

arcuate, glabrous, 1 inch long, % inch in diameter; stigmas small. 

4. P. albiflora, Pallas 

Pallas, Fl. Ross., 11, T. 84; Anders., Monog., No. 2; DC., Prod. 1, 65; P. 

edulis, Salisb., in Parad. Loud., T. 78. : 

Stem-2-3 feet long, entirely glabrous, often branched and bearing from 

2 to 5 flowers. Leaflets often confluent at the base, oblong, acute, reaching a 

length of 3-4 inches and a breadth of 1-1% inches, quite glabrous, a deeper 

brighter green than in the other kinds, often colored at the edge, and the 

veins also red; lower leaves with about five segments in each of the three 

divisions. Peduncle more produced than in officinalis, with often a large 
simple leaf a little below the flower, and 1 to 2 large foliaceous acute center 

sepals. Petals as large as in officinalis, very various in color, usually white 

or pink, ‘Carpels often 3 to 4, ovoid, arcuate, glabrous, under one inch long, 

with small spiral stigmas. 

5. P. Brownii, Dougl. 

Dougl., in Hook. Fl. Bor. Amer., i, 27; Brewer and S. Wats, Fl. Calif., i, 

13; P. californica, Nutt; Torrey and Gray, Fl. N. Amer., i, 41. 

Quite glabrous. Stems one-headed, not more than 1 to 1% ft. long, bend- 

ing over till the follicles touch the ground. Leaves 5 to 6, decompound, with 
very numerous small, oblong, obtuse, or subacute, copiously confluent seg- 
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ments, % to % inch broad. Peduncle short, and the outer sepals often leaf- 

like and compound. Corolla globose, not more than 1 inch in diameter; or- 

bicular petals, not much larger than the sepals, dull red, brighter red toward 

the edges. Carpels 4 to 5, nearly straight, oblong, very leathery, glabrous, 

1 inch long. 

6. Humilis, Retz. 

Retz., Obs., 35; Anders. Monogr., No. 8; Bot. Mag., T. 1422; DC. Prodr. 

i, 66 
Stems 1% to 2 feet long, one-headed, hairy toward the top; leaves 5 to 6 

to a stem, the lower with 20 to 30 oblong acute, copiously confluent segments 

1% to % inch broad, dark green and glabrous above, pale and pubescent 

beneath. Peduncle short, and calyx with often one to three very compound 

leaves from its base. Petals orbicular, bright red, 2 inches long, % inch in 

diameter; stigmas small, reflexed. 

7. P. micrecarpa, Boiss and Reut. 

Boiss and Reut., Pungillus, p. 3; P. peregrina var. leiocarpa. Cosson, PI. 

Crit., p. 93; Willk. et Lange, Fl. Hisp., iii, 975. 

Stems I to 1% feet long; one-headed; lower leaves with about 30 oblong 

acute confluent segments %4 to 34 inch broad, very pubescent beneath. Flower 

solitary, the outer sepals not so compound as in humilis; petals bright crim- 

son; carpels 2, glabrous, very spreading, smaller than humilis. (The Kew 

Index regards this as a form of officinalis.) The variety Jonathan Gibson is 

a garden form with very downy leaves. 

8. P. coriacea, Boiss. 

Boiss., Voy. Esp., XIV, T. 3; Willk. et Lange, Fl. Hisp., iii, 976. 

Stems glabrous, one-headed, 1% to 2 feet long; lowest leaves with not 

more than g to 13 leaflets, which are broad, oblong, acute, sometimes 2 or 

even 3 inches broad, firm in texture when mature, more or less glabrous on 

both surfaces. Calyx often with from 1 to 2 large compound leaves from its 
base, corolla large, bright crimson; carpels 2 to 3, glabrous, very spreading, 

above an inch long when mature; stigmas purple, falcate. 

9. P. Corsica, Sieb. 

Sieber Exsic. Pe 

Stems glabrous, one-headed; lower leaves with not more than 9g thin, 

oblong, acute leaflets, which are 1% to 2 inches broad, green and glabrous on 

both surfaces; calyx with 2 to 3 large, foliaceous, simple outer sepals; petals 

large, orbicular, bright crimson; carpels glabrous. (The Kew Index re- 

gards this as a synonym of P. corallina.) 

10. P. tenutfolia, Linn. 

Linn., DC. Prodr.; i, 66; Anders. Mon., No. 4; Bot. Mag. T. 926; Rchb., 
Icon., fig. 4740; Boiss., Fl. Orient., i, 98. 

Root-tubers fasciated, with creeping stolons; stems one- headed, glabrous 
throughout, 1to1% feet long, densely leafy up to the flower; leaves 10 to 1 
cut up into very numerous linear one-nerved confluent segments under a line 
broad. Flower solitary, erect, surrounded by the crowded, reduced upper 
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leaves; sepals orbicular, 14 to 34 inch long; petals dark crimson, elliptic, 

cuneate, 14 inches long; anthers small, linear, oblong, shorter than the 

filaments, carpels 2 to 3, erect-arcuate, villose, not more than-% inch long; 

stigmas 1/6 inch long, red, spirally recurved. 

11. P. anomala, Linn. 

Linn., Mant., 247; Anders. Mon. No. 3, Bot. Mag. T. 1754; Andr., Bot. 

Rep., T. 514; Lebed., Fl. Ross., i, 74. P. intermedia C. A. Meyer in Ged., 

Fi. Alt., ii, 277; Led., Fl. Ross., i. 74, P. Fischeri, Hort. 

Root tubers large and fusiform; stolons none; stem as tall as in officinalis, 

glabrous, always one-headed; leaves 10 to 12, cut into numerous confluent, 

lanceolate, acute segments, 1/6 to 1/3 inch broad, 1% to 2 inches long, 30 to 

4o to the lower leaves, dark green above, pale green below, glabrous on both 

surfaces; flower solitary, with the outer sepals often produced into long, 

often compound leafy points; corolla bright crimson, 4 inches in diameter, 

with about 8 obovate or oblong petals 1 to 1% inches broad; stamens 

1% to % inch long; carpels about 3, ovoid, one inch long, % inch in diameter, 

arcuate, tomentose or glabrous. 

12. P. Emodi, Wall. 

Wall., Cat. Ind., No. 4727; Hook. f. and Thomas., Flora Brit. Ind., I, 30; 

Hook. FI., in Bot. Mag. T. 5719. P. officinalis, Hook f. and Thomas., FI. 

Ind., 60, Non. Linn. 

Stems 2 to 3 feet long, quite glabrous, bearing 2 to 3 flowers when at all 

luxuriant; leaves thin in texture, glabrous on both surfaces, dark green 

above, pale green beneath; the lower with about 20 to 30 lanceolate or 

oblong-lanceolate, very confluent acuminate segments I to 1% inches broad; 

flowers white, 3 to 4 inches in diameter; several of the outer sepals produced 

into long leafy, sometimes compound points; the petals unequal obovate, the 

outer 1% to 134 inches broad; carpels I to 2 ovoid, tomentose, % inch in 

diameter ; stigma very small, orbicular, straight, with the two sides folded 

together. (Index Kewensis regards this as a form of P. anomala.) — 

13. P. officinalis, Retz. 

Retz., Obs., 35; Anders. Mon. No. 5; Bot. Mag., T. 1784; DC. Prodr., 1, 

€5; Reich., Ic. Germ., T. 127, Fig. 4743. 

Stems stout, one-flowered, glabrous, 2 to 3 feet long; leaves 5 to 6 to a 

stem, glabrous, dark green above, pale green beneath, the lowest with 15 to 

20 lanceolate or oblong lanceolate acute, confluent leaflets, 1 to 2 inches 

broad; sepals very unequal, the inner orbicular and obtuse, the outer leaf- 

like and acute; petals dark crimson, much imbricated, obovate or nearly 

orbicular, 114 to 2 inches broad; stamens % inch long; anthers rather shorter 

than the filaments; carpels 2 to 3 ovoid, densely tomentose, erect arcuate, 

when fully mature I inch long, % inch in diameter; stigmas ovate, condu- 

plicate, crimson, recurved. 

14. P. peregrina, Miller. 

Miller; Anders. Mon. No. 11; Bot. Mag., Tab. 1050; DC., Prodr. i, 66. 

Stem 1% to 2 feet long, one-headed, pubescent toward the top; leaves 5 
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to 6 to a stem, dull green and glabrous above, pale green and pilose beneath, 

the lower with 15 to 20 oblong acute segments 1 to 1% inches broad, the 

longest 3 to 4 inches long; peduncle short, inner sepals orbicular, 34 to 1 inch 

long, outer with leafy points; petals 5 to 10, bright crimson, 2 inches long, 

1% to 2 inches broad; carpels 2 to 3, tomentose, erect arcuate, I inch long, 

Y% inch in diameter; stigmas crimson, folded together and hooked, % inch 

long. 

15. P. paradoxa, Anders. 

Anders. Monog. No. 12; DC. Prodr. i, 66; Sweet., Brit. Flow. Gard., T. 109. 

Stem 1 to 1% feet long, hairy in the upper part, with never more than 

a single flower. Leaves 5 to 6 to a stem, green and glabrous above, glaucous 

and pilose beneath, the lower cut up into 30 to 40 acute, confluent segments 

Y% to % inch broad, the largest not more than 1%4 to 2 inches long; peduncle 

so short that the flower is amongst the upper leaves; calyx and corolla just 

like those of officinalis and peregrina; carpels 2 to 3, ovoid, tomentose, erect- 

arcuate. 

16. P. mollis, Anders. 

Anders. Monog. No. 13; DC. Prod. i, 66; Lodd., Bot. Cab., T. 1263; Sabine 

iim Bot. Regs) L.<474- 

Stem about one foot long, one-headed, densely pilose; leaves 5 to 6, 

crowded, dull green above, glaucous and densely pubescent beneath, cut 

into 30 to 40 oblong lanceolate segments 34 to 1 inch broad; flower like those 

of officinalis and peregrina, but smaller and duller in hue; carpels 2 to 3, 

densely pilose, erect-arcuate. 

17. P. corallina, Retz. 

Retz., Obs. iii, 34; Anders. Monogr. No. 6; DC. Prodr. i, 65; Reich., Ic. 

Germ., Tab. 128, Fig. 4745; Engl., Bot. Tab. 1513, 3rd Dd., T. 50. P. mascula 

Miller, Gard. Dict., Edit., VI, No. 1. 

Tubers of the root fusiform; stem 2 to 3 feet long, glabrous, never more 

than one-headed; leaves 5 to 6 to a stem, glabrous on both sides, moderately 

firm in texture, dark green above, pale green beneath, the lower simply 

biternate, with nine distinct oblong acute segments, the side ones 1 to 1% 

inches broad, and reaching a length of 3 to 4 inches; peduncle short so that 

the flowers do not much overtop the leaves; outer sepals foliaceous, lanceo- 

late, simple; inner obtuse; petals 6 to 8, obovate or suborbicular, 2 to 3 inches 

long, crimson or rose red; carpels 3 to 4, rarely 5, spreading from the base 

when fully mature, decurved, densely villose, 114 inches long; stigma small, 

scarlet, folded together, recurved. 

18. P. Russi, Bivon. 

Bivon, Man. Sic., IV, 12; DC. Prodr., i, 66; Gren. and Godr., Fl. France. 

1,52: 
Stem 1 to 1% feet long, always one-headed; leaves thin in texture; green 

and glabrous above, pale green and densely pubescent beneath, the lower 

exactly biternate, with nine ovate or oblong distinct acute segments 1 to 2 

inches broad, the end one 3 to 4 inches long. Flower like that of P. coral- 
lina; carpels 3 to 4, finely pubescent, spreading from the base when ma- 

ture, finally 114 inches long. (Kew Index regards this as a form of 

corallina.) ; 
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19. P. triternata, Pailas. 

Pallas, Nov. Act. Petrop., X, 312; DC. Prodr., i, 65; Ledeb., FI. Ross., 1, 

73. P. corallina var. triternata, Boiss., Fl. Orient. i,.97.  P. daurica, Ander., 

Bot. Rep., T. 486; Bot. Mag., T. 1441; Anders. Monogr., No. 7. 

Root-tubers thick; stem 1% to 2 feet long, glabrous, never more than 

one-flowered; leaves 5 to 6 to a stem, glabrous, pale green above, glaucous 

beneath, with broad oblong or obovate leaflets, obtusely rounded at the apex, 

with a small cusp, not confluent at the base, the side ones often 2 inches 

broad, and the end one obovate or orbicular, 3 to 4 inches long and broad; 

onter sepals foliaceous; inner obtuse; petals 6 to 8, obovate, rose-red, 2 to 

24 inches long; carpels 2 to 4, densely tomentose, spreading from the base 

when mature; stigmas small, ovate, folded together, recurved. 

20. P. arietina, Anders. 

Anders. Monogr., No. 10, DC. Prodr., i, 66. P. tartarica, Miller, Gard. 

Dict., Edit. VI, No. 5 (Icones, T. 199), P. Cretica (Clusius) Sabine; Lindle., 

in Bot. Reg. T. 810, P. lobata, Reich, Ic. Germ., T. 123, Fig. 4741 a, non 

Desf. 

Stem 2 to 3 feet long, hairy upwards, with never more than a single 

flower; leaves 5 to 6 on a stem, green and glabrous above, pale green or 

rather glaucous and pubescent beneath, the oblong or oblong-lanceolate seg- 

ments copiously confluent and not more than 1 to 1%4 inches broad, about 30 

in the fully developed lower leaves; corolla dark red in the type, 4 inches 

in diameter; carpels 3 to 4, densely tomentose, ovoid, spreading almost 

horizontally from the base, when mature 1 inch long, % inch in diameter; 

Stigma small, dark red, recurved. (Kew Index regards this as a form of 

peregrina.) 

21. P. decora, Anders. 

Anders. Monogr., No. 9; DC. Prodr., i, 65; Boiss., Fl. Orient, i, 98. 

Stem 2 to 3 feet long, glabrous, not bearing more than a single flower; 

leaves 5 to 6 to a stem, pale green or slightly pilose beneath, the segments 

numerous and very confluent, 30 to 40 to the fully developed leaves; outer 

sepals broad and foliaceous; petals 6 to 8, crimson, 1% to 2 inches long, and 

not more than an inch broad in our wild specimens; carpels 2 to 3, tomen- 

tose, ovoid, very thick, diverging widely when mature. 

22. P. Broteri, Boiss. 

Boiss. et Reut., Diag., 4; Willk. et Lande, Fl. Hisp., iii, 975. P. lusitanica, 

Miller, Gard. Dict., Edit. ii, No. 6(?); P. officinalis, Broters. Fl. Lusit., ii, 299. 

Stems glabrous, one-flowered, 1 to 2 feet long; leaves 6 to 8 to a stem, 

glabrous on both surfaces, bright green above, glaucescent beneath, the 

terminal oblong, acute segment -1 to I™% inches broad at the middle, the 

fully developed lower leaves with about 20 segments, scarcely at all con- 

fluent at the base, but those on the upper side cuneately decurrent on the 

rachis; outer sepals very foliaceous; petals 6 to 8 obovate cuneate, about 

2 inches long, crimson or rose red, rarely white; carpels 2 to 4 densely pilose, 

14 inches long, spreading horizontally from the base when mature. (Kew 

Index considers this a form of P. Corallina.) 
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III. PROPAGATION AND CULTURE. 

Propagation of herbaceous kinds—The propagation of her- 
baceous peonies is a simple matter. Two methods are usually prac- 
ticed, viz. by sowing seeds and by simple division of the fleshy root- 

stocks. ‘The species of herbaceous peonies in a wild state are 
quite variable. When seeds are collected from plants in cultiva- 
tion, they will rarely if ever come true. Therefore for the pro- 
duction of new varieties seeds are practically always used, and 

when once a desirable variety is obtained from seed; it is then 
propagated by the asexual method of dividing the roots. Peony 

seeds germinate slowly, and when they are allowed to dry 

thoroughly, their viability is greatly decreased. For best results, 
they should be planted soon after mature in sandy loam soil and 

about two inches deep. Many of them will germinate the following © 

spring, but some will not come up till a year later. If they have 

become dry, they should be soaked in warm water for a day or 
two previous to planting. As the seed-coat is hard and bony, some 

writers say it is advisable to file a nick in each seed to facilitate the 
absorption of moisture. As soon as the seedlings appear above 
ground, they should be shaded with a lath or brush screen to pro- 
tect them from the direct rays of the sun. The young plants 

should not be transplanted to their permanent position in the test 

rows till they have remained in the seed beds for one year. 

Propagation by root division should be done in September or 

after the tops have fully matured. The entire mass of roots 
should be dug up and stored in a cool, shady place for a few days 

until the fleshy roots become somewhat flaccid. They may then 

be divided with a sharp knife, leaving at least three strong buds 

to each plant. The plants should then be replanted at once. It 

often happens that in digging, pieces of the lower part of the 

roots will be broken off. It does not usually pay to attempt to save 

these, but if the variety is a rare and valuable one, these pieces 

may be planted by themselves and some of them at least will put 

forth adventitious buds, and with coaxing and plenty of time may 

be reared into good strong plants. 

A new method of propagating the herbaceous peony without lift- 
ing the old roots, is described by “G. B. M.” [Mallett], 1904. 

“Over a vigorous clump of old roots place three inches of light 
soil in early spring. The shoots will push through this and flower. 

In the following September remove the soil, and the resting buds 
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will be found high up on the stems with fine roots beneath. Cut 
these off and replant. The old clumps will then develop latent 

buds and continue as before, but little weakened by this process.” 

This method, I am advised by one large grower, is not to be recom- 

mended, as it tends to impair the vitality of the future peony stock. 

Nurserymen will find it to their advantage to plant peonies for 

propagating purposes in very deep and well prepared soil. As a 

result of this, long and symmetrical roots will be formed which, 
divide into much better plants than when the roots encounter a 

hard-pan, and in consequence grow crooked and twisted. Straight 

and symmetrical roots are also much easier to pack for transporta- 

tion than crooked ones. They may also be labeled much more 

securely. 

Propagation of the tree peony. The tree peony is much more 

dithcult to propagate than its herbaceous congeners.- In looking 

over the literature, the writer has found described in various places 

nine different and distinct methods for multiplying this plant. 

Before the peony was introduced into Europe, the Japanese and 

Chinese had proved themselves quite ingenious in devising methods 

for multiplying rare varieties of this plant; and the success they; 
achieved seems the more remarkable to us when we consider the 

crude methods they used. 

The nine different methods mentioned above may be classified as 

fcllows: 

1. Planting of seeds. 
2. Grafting on roots of herbaceous Beanies both by the splice 

and cleft method. 

. Stock-grafting on Moutans. 

. Root-grafting on Moutan roots. 

. Layering. 

. Division of the stems. 

. Division of the root crowns. 

. Cuttings of the stem. 
9. Cuttings of the roots. 
The Japanese until recently did not use grafting wax, but a kind 

of clay held in place by a cylinder of split bamboo bound about 

with raffia. 

Layering.— The plants should be standing in the border. The 

branches are bent down and held in the soil by pegs. A slit should 

be made in the bark on the inner side of the bend to encourage the 
formation of roots. This will necessitate great care in pegging 

ON AM BW 
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down to prevent breaking the branch. The layer is usually suffi- 

ciently rooted to remove in two years. The operation of layering 

should be performed in spring when the buds begin to start. 
Another method of layering is described in the American Gar- 

deners’ Magazine, Vol. 2, p. 376, and is as follows: ‘“ Remove a 

ring of bark about a sixteenth of an inch thick between every bud 

on the shoot, in the manner common ringing is perfermed on trees. 

In this way each bud will occupy one inch of the stem between the 

rings. The stems when thus prepared should be laid down hori- 

zontally, about three inches under the soil, leaving only the leading 

bud at the end of each branch out of the soil. In six months each 

bud will have made a vigorous shoot and radical fibres. In August, 

carefully separate each plant and plant them out. 

Vertical division of the stem.— According to Hovey, 1836, this 

curious operation was only practiced by the Chinese. An old plant 

was selected and the stem regularly split into four or six equal 

portions from the top to the bottom even among the roots; these 

divisions were kept separated until the wounds began to dry, when 

the middle of the stem was filled with a sort of piaster made of 

mortar and rich earth, with which was mixed a small quantity of 

sulphur. The operation was performed in the spring and the plant 

allowed to remain till autumn, when each division was separated 

with the portion of root belonging to it. This method is not in 

vogue at the present time. 

Cuttings of the stem.— It is rather difficult to root cuttings suc- 

cessfully. They should be taken off in August or September, with 

a portion of the old wood attached, and planted in pots with a 

compost of loam, leaf mold, and a large portion of sand. The 

pots should be well drained, and the cuttings planted close to the 

side of each. Cover them with bell glasses, and place them in a 

shady situation for a time; when winter comes they should be 

sheltered from frost, and in February and March, assisted in their 

growth. by a hotbed. 

Another method of making cuttings is to take sections of the 
stem an inch in length, with a bud on each;/slit up the stem behind 
and take away the pith; insert them in pots three inches: under the 
soil and plunge the pots in an exhausted hotbed where there is a 
temperature of about 60 degrees. In two months they will have 

rooted and made young shoots. 
I think I cannot do better here than to quote at length from a 

very excellent article by Robert Fortune in the “ Gardeners’ Chron- 
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icle” for February 7, 1880. After pointing out that the tree peony 

by nature demanded a complete rest at a low temperature, he says: 

“In China, propagation by suckers and cuttings is completely 

ignored. In the beginning of October, large quantities of the roots 

.of a herbaceous peony are seen heaped up in sheds and other out- 

houses, which are intended to be used as stocks for the Moutans. 

The bundles of tubers which form the roots are potted in pieces, 

and each of the finger-like rootlets forms a stock, upon which the 

Moutan is destined to be grafted. Havitig placed a large number 

of the roots upon the potting bench, the scions are then brought 

from the plant which it is desired to increase. Each scion used is 

no more than 1% to 2 inches in length, and is the point of a shoot 

formed during the by-gone summer. Its base is cut in the form 

of a wedge and inserted in the crown of the finger-like tuber. This 

is then tied up and clayed around: in the usual way, and the opera- 

tion is then complete. When a large number of plants have been 

prepared in this manner, they are taken to the nursery where they 

are planted in rows 1 to 1% feet apart with the same distance 
between the rows. In planting, the bud or point of the scion is 

the only part which is left above the ground; the point between © 

the stock and scion, where the union is destined to take place, is 

always buried beneath the surface. Kaempfer states that the 

Chinese propagate the Moutan by budding, but this is a mistake, as 

budding is never practiced in that country and is not understood. 

“Tn about a fortnight the union between the stock and scion is 

complete, and the following spring the plants are well established 
and strong. They frequently bloom the first spring and rarely 

later than the second, when they are dug up and taken to the — 

markets for sale.” 

After considering the various methods described above, the 

writer thinks that the best method is to cleft graft non-flowering 

shoots of the tree peony on-to good strong roots of P. albiflora, and 

wax thoroughly. When planting out, cover well above the union. 

Keep cool and moist till the union is established, which will take 

about a month. 

Packing peony roots for shipment—When the roots are dug in 
fall they should be divided and packed as soon as possible. There 

are many methods of packing. Perhaps the best is simply to bury 

the roots in very slightly moist and finely ground tan-bark. Some 

growers maintain that the crowns should be left out in the air, 

and they therefore rig up a box, like that in the illustration 
(Fig. 15), placing the crown next the central opening and packing 
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sphagnum firmly about the roots. Either one of these methods 
gives good results. 

Forcing the tree peony— The tree peony has been forced for 
many years by the Chinese, who use a very natural method. The 

plants are grown in the cold northern part of the Empire, and 

after they have had a season of rest (which Fortune points out 
is so necessary to the success of the tree peony) they are packed 

without soil in baskets and transported hundreds of miles to the 
south. Upon encountering the warmer climate they begin to grow 

as soon as planted. After they have flowered the plants are dis- 

carded, as it has been found to be unprofitable to try. to keep the 

plants over in such a warm climate. 

In England and France considerable attention is being paid to 

forcing the tree peony. The following is what I consider the best 
method of foreing: In the early fall, as soon as the summer’s 

growth has matured, plunge the plants in large pots and bank them 

in coal ashes in some out-of-the-way cold frame. Let them freeze 

for a few weeks. Take them up about the last of November and 

set them first on the floor of the cool house, and gradually raise 

the heat. They will flower nicely at 55 to 60 degrees after about 
six weeks of forcing. The double kinds are much the best for 

this purpose, because the flower lasts so much longer. After being 

forced, the plants must be rested for two years before being forced 

again. It is quite likely that etherization would shorten the forcing 

period. 

It seems that nothing much has as yet been done on forcing the 

herbaceous peony. We know of no good reason why this should 

not be forced with as great success as the tree peony, but I have - 

been unable to find any literature upon this subject, except an early 

article by C. M. Hovey, 1837, from which I quote as follows: 
“ Herbaceous peonies force very well, and where there is a green- 

house and plenty of room and a quantity of spare roots, a number 

of plants may be potted. The only labor is to put two or three 

good tubers with a prominent eye attached into a No. 6 pot of 

rich, loamy soil’in the month of October. From this time till 

January the plants may remain in a cool place, free from frost, 
when they should be taken into the greenhouse, and set in a cool 

rather shady situation, but where they will have the benefit of the 
fresh air admitted to the house; this will prevent their being drawn 

up, and a fine display of blooms will be the result. After the 

plants have flowered, the roots may be planted in the border, where 

they will recover their strength.” 
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CULTURE OF THE PEONY 

Soils, drainage, and preparation.— We find that practically all 

writers unite in recommending a heavy rather than light sandy 

soil for peonies. A deep clay loam seems to be best. For propa- 

gating purposes, soil of a more sandy nature would be desirable; 

but for permanent bloom, a stiff soil is best. This stiff soil must 
be well drained, however, and, while the peony delights in an 

abundance of water, this must be fresh and sweet. The deep 

growing habits of the peony roots necessitate a deep preparation of 

the soil. The soil should be thoroughly broken and pulverized for 

a depth of two feet or more. In case the physical texture of the 

soil is poor, or if the clay is too stiff, sand or screened coal ashes 

may be worked into the soil with good results. The peony is a 

gross feeder and does well in a soil rich in organic matter. 

Planting.— The best time to plant peonies is just after they have 

completed their summer’s growth and formed the resting buds on 

the crown, which is usually in September in the Eastern United 
States. At this time the roots are fully dormant and transplanting 

does not injure them. If left in the ground till spring, they put 

out little white feeding rootlets with the very first touch of spring, 

as soon as the ground thaws. After this, if they are transplanted, 

these little rootlets are broken off and a serious setback is given 

the plant. In September then, after the soil has been plowed 

and subsviled to a depth of two feet and heavily enriched with 

well rotted manure and leaf mold, the plants should be set out. 

They should be planted at least three feet apart each way. Open 

up the hole and set the plants with the crowns at least three inches 
below the surface. This is a very important point, especially in 

the North. In stiff clay soils, the cold of winter will heave the 

roots out of the ground if they are not planted deep and well 

mulched. The necessity of mulching was very forcibly brought 

home to the writer. The first winter the plants were not mulched, 

with the result shown in Fig. 16. Most soils should be protected 

with four. or five inches of mulch, such as straw, leaves, coarse 

stable manure or similar material. 
As I have already said, the peony is a gross feeder and can 

utilize to advantage large quantities of manure. The feeding roots, 
however, are somewhat localized compared with other plants, and 

the manure should be applied close to the plant. This should be 
applied in the fall for protection and worked into the soil in the 

spring after the coarsest of the material has been raked away. 
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During growth it is a good plan to apply liquid manure, if the 
soil is well drained. Coarse stable manure, especially if it is fresh, 

should never be left about the plants in the summer, for it is very 

apt to promote disease. It is doubtful whether commercial fertil- 

izers will pay on peonies. Stable manure is certainly the best fer- 

’ tilizer for them. 

In early spring the buds begin to push with the very first warm 

days, and as soon as the soil has dried out sufficiently the bed. 

should be dug over rather deeply, working the manure in and 

thoroughly pulverizing the soil. After this, shallow cultivation 

should be continued at intervals to maintain the dust mulch and 

keep down weeds. 

Herbaceous peonies will do well for many years without being 

moved, provided they are well taken care of. It is advisable, 

however, to dig them up every seven or eight years and divide 
and replant them. The tree peony may be left in its place per- 

manently with good results. Many very large tree peonies have 

been recorded as having attained a height of eight or nine feet, 

and bearing in one season over five hundred blooms. 
Labeling— Many persons, especially nurserymen, find it quite 

difficult to keep the names of the varieties of peonies true. This 
trouble is occasioned by the fact that once a year the plant dies 
down to the ground and there is nothing to which to attach a label. 

Stakes moreover are easily misplaced or knocked down. As it is 
absolutely necessary to keep some sort of label with the plant at 

all times, the following has been devised and described by Jack- 

son (1904), and I will quote his description here: 
“A label that is cheaper, simpler to prepare, and less con- 

spicuous, as far as that feature may be desired, is a zinc label 

attached to an iron rod. Such labels I have used for over twenty 

years with entire satisfaction. The rods to which the labels are 

attached are two feet long, made of heavy wire one-quarter of 

an inch in diameter; an eyelet is bent in the top and the rod gal- 

vanized after the eyelet is bent. This is an important point, as 

galvanizing seals the opening of the eyelet. Such label rods are 
made to order by wire makers in Boston for five dollars a hundred. 

Shorter or lighter rods are less desirable as they do not go into 
the ground far enough to have a good hold, or are liable to be 

bent in gardening operations. Rods with an end flattened and 
an eyelet punched in it, as sometimes sold, are undesirable, being 

so sharp as to be dangerous in a garden. They are also too short, 
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and are not of sufficiently heavy stock. Zinc labels are kept in 
stock of various sizes to suit customers. I have preferred the 

English labels No. 21, measuring four inches long and one and 

one-fourth inches wide, with two holes punched in orie end. They 

are large enough for any names, which smaller labels are not, 

and yet they are not conspicuously large. 
“Fresh, clean zinc may be written on with chloride of copper, 

or chloride of platinum ink, which makes a strong black mark. 

As some trouble has Occurred from effacement of the writing 

ink from corrosion of the zinc, the following method is adopted 

which is most satisfactory. New labels are oxidized by exposure 

for a month or two; when the surface is roughened slightly, 

they are ready for use. Rub a little rather thick oil paint on the 

label with a rag, then write with a soft lead pencil while the paint 

is fresh. Such a label I have used for fifteen years and it. is 
almost imperishable if kept above the manure about plants, which 

will corrode the zinc badly. The label is attached to the rod by a 

copper wire, which is vastly superior to galvanized wire, as the 

latter soon rusts and drops off or at least soils the label. It is 

claimed that there is galvanic action between the copper and the 

zinc, but after long experience I am confident that this is an error 

under open air conditions. In the moist air of a greenhouse, such 

galvanic action may take place.” 
It is also very advisable to make a map, or record the planting 

plan in a book in addition to labeling the plants. It is always the 
case that some labels get moved or lost, and in emergency it is 

necessary to have a map plan on paper to refer to. 
Tree peonies are very easily injured by late spring frosts. The 

buds are apt to swell and begin to open with the very first warm 

days of spring, and are thus caught and the bloom for that season 

killed by late frosts. To avoid this it is only necessary to keep a 

sharp lookout, and on the first indication of a frosty night spread 

sheets, papers or some other protecting material over the plants. 

One of the stock objections to peonies is that they tend to bend 

over so as to be easily beaten to the ground during a heavy rain, 
and thus the blooms become all spattered with dirt. To avoid this 
it is necessary to support the stems for a part of the year. This 

is an easy matter. When the plants are in rows two stakes may 
be driven at each end of the row and stout wires stretched between 
them. Cross supports of string may be passed back and forth 

between these two leading wires. When the clumps are isolated and 
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not in rows, individual supports are required to be provided. Stakes 

driven into the ground with a wire stapled to their tops furnish a 

good and cheap device. Perhaps the best, though more expensive, 

is a modification of Mr. Egan’s device (Country Life in America, 

Feb., 1903), described by Professor R. T. Jackson in 1904, as fol- 

lows: “ Three iron rods three feet long are made of heavy wire 

one-quarter of an inch in diameter, an eyelet is bent in the top, and 

the rods are galvanized after they are cut and bent. A circular 

connecting wire of lighter weight, one-eighth of an inch in diameter 

and six feet six inches long, is passed through the eyelets and made 

secure by looping wire. Thus one can have the circular wire 

of full size, or reduced to any smaller diameter desired, and 

held in the reduced size by tying one end. Such supports are very 
inconspicuous, being practically invisible in a well grown plant, 

and have given satisfaction to several peony growers who haye 

tried them. 
Disbudding.— Disbudding is only necessary with the albiflora 

varieties, for it is only these which form more than one bud on a 
shoot. They often bear more than one bud, and sometimes as 
many as eight or ten on a shoot. With singles all are often left, 

and produce the spray effect, but doubles should be disbudded early 

before the side buds have had time to take much nourishment from 

the terminal bud. For cut flowers to be sold on the city markets, 

it is usually advisable to disbud. There is, however, a difference 

among varieties, for even among the varieties of albiflora we find 

cases where only one bud is formed, or where the side buds remain 

undeveloped. 

Remarks on color.—It is a well known fact that the color of 

many kinds of peonies, when allowed to remain in the open, is 

not stable. Pink varieties lose their delicate tints, fading to a white. 

This defect may be remedied in two ways: by cutting in bud and 

allowing the blooms to open in the house, or by erecting a cheese 

cloth covering over them during the blooming season. Under a 

cheese cloth covering, the color will remain comparatively un- 

changed. This plan works well in raising specimen blooms, but for 

the peonies in the open border exposed to the full sun in the front 

grounds, the covering is very objectionable. It is therefore advis- 

able in massing peonies in such conspicuous places, to select varie- 

ties which do not tend to fade out. Good strong reds, such as 

Richardson’s Rubra Superba, and whites such as Festiva Maxima, 

will give the best satisfaction in such positions. 



112 

Cutting the flowers— When peonies are cut for sale or for house 

use, they should be cut in bud and opened in a cool dark place, 

At just what point in the development of the bud is the proper 

time to cut has been a matter much discussed. It differs 

with the variety, but most of the varieties should be cut just as 

the first outer petals begin to unfold and roll back. If they are 

cut earlier than this, they often “go to sleep,” or refuse to open 
at all. The moment the buds are cut they should be quickly dropped 
into a bucket of water. This is very important, for if the stems are 

not instantly put into water, air will be drawn up into the stems and 

this will cause the flowers to wilt very much sooner. The peony 

flower being large, much water is transpired. Peonies intended for 

shipping to market should be allowed to take up all the water they 

will before being packed; they will then travel much better. When 
keeping in the home, it is best to change the water every day or two 

to keep it sweet and fresh. 

In cutting blooms for market, it is advisable to leave some shoots 

on each plant to furnish leaves for the continued growth of the 
clump. Usually some buds will blast anyway; but if all the flowers 

are cut, it will cause a very serious drain on the plant. If cutting 

for home use, it is best to cut high in order that at least a few 

leaves may be left on each shoot. 

W. H. Talpin gave a very good article in 1894 on picking, pack- 

ing and storing peony blooms. He emphasized the point that varie- 

ties differ in regard to the proper stage at which their buds should 

be cut. He recommends fifteen inches as an average length ofi 

stem for florists’ flowers. In regard to keeping the blossoms, he 

writes as follows: “From the field the flowers are taken to a 

convenient place for sorting, where the leaves on the lower part of 

the stem are stripped off. The flowers are now sorted in first and 

second quality and tied in bunches of a dozen each; after that the 
flowers in pails of water are removed to a cool cellar or refrigerator 

until wanted for shipment. Many of the good-keeping varieties, as 

above mentioned, may be kept safely for two weeks or more in an 

ordinary cool basement or cellar. But if the stock is intended to 

be kept longer, it must be placed in cold storage, in an even tem- 
perature of 38 to 40 degrees, where such varieties as Early White 

and Late Rose have been kept in good condition for four weeks 
and more. Before the flowers are sent out for shipment or placed 

in cold storage, each bunch should be tightly wrapped in paper and 

marked No. 1 or No. 2. When marketed in the bud, there is 

’ 
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Fic. 21—Louwis Van Houtte. 
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little danger of crushing, and the bunches may be packed closely 

together in large baskets. To shippers, however, at long distance 
from a market, we would not advise the placing of their flowers 

in cold storage for any length of time, as a long journey would be 

ruinous to stock which was kept in this way; but all flowers should 

be kept in water for at least six hours before shipment.” 

IV. EVOLUTION AND HORTICULTURAL CLASSIFICA- 
TION OF THE PEONY 

In approaching this subject the writer feels the handicap of not 

possessing herbarium material. A careful treatment of this subject 

demands a critical examination of the types as they exist in 

European herbaria. It would also be a great advantage if a study 

of the wild prototypes could be made in their feral conditions, but 

the great distance of the native habitat of the peony precludes this, 

and the writer is left to speculate, aided solely by a few old 

pictures (see chapter on Botany). 

With probably one exception, all the species of the genus are 

valuable for ornamental purposes, and were introduced into cultiva- 

tion as they were discovered. The native region of these forms 

has been so little frequented by botanists that practically nothing 

is known regarding the stability of the wild types in their native 

environment. As so many genera of the family Ranunculaceae are 

notoriously variable, the family has gained the reputation among’ 

systematic botanists of being a “critical”? family. For this reason 

it may be safe for us to presume that wild peonies are quite vari- 

able. As soon as the various species of peonies were introduced 
into cultivation, we know that they did vary most widely, and it 

may be well here to inquire into the causes of this remarkable 

variation. In the first place, as I have shown, the genus itself was 

variable in the wild and we would naturally expect at least as much 

variation after introduction as before. Moreover, all of the three 

principal causes of variation (viz., change in food supply, change 

in environment and hybridization) were actively at work, and we 

would naturally expect the results which followed. When seedlings 

were raised in Europe, they showed every imaginable shade of color 

from the pure white of the wild type on through the pinks, reds 

and purples to magenta. In some there was a tinge of cream, but 

no genuine yellow was observed until P. Wittmaniana and P. lutea 

were introduced. In fragrance, also, there was a remarkable varia- 

tion. The seedlings of P. albiflora showed especially valuable varia- 

tions as regards odor. 
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But perhaps the greatest variation from the type was in the 

doubling of the flowers. The process by which this doubling was 
brought about was simply petalody of the stamens and carpels. 
Under increased food supply and changed climatic conditions, seeds 

were produced which gave rise to plants showing every variation 

from the normal stamen te those completely transformed into 

petals. The same was true of the carpels. First the stigma would 

take on extra tissue, and in various individuals continue to widen 

and elongate till the result was a narrow petal with a few rudiments 

of the stigma along its edges. Very often petals may be found in 

double peonies which bear vestiges of anthers on their margins. 

In almost every case I have studied, the petalody of the stamens 

occurred first, and only after this was completed or well under way 

did the petalody of the carpels begin. As a result of this we have 

flowers which bear viable seed, but no stamens, arid this further 

encourages hybridization. In most cases the mass of petals which 

are transformed sexual organs, or petaloids as they are called, are 

differentiated from the true petals. This, however, is not always 

the case. It often happens that more petaloids are present than the 

original number of stamens and carpels. It is rather difficult to 

explain whence these extra petaloids come. The only reference I 

could find to it is in an article in the Journal of the Royal Horti- 

cultural Society, Aug., 1901, p. 161. “ These [extra petaloids] also 

receive their explanation from the same phenomenon of ‘chorisis, 

for although the commencement of doubling is due to a substitution 

of petals for carpels and stamens, these become extraordinarily 
multiplied, and this increase is usually correlated with repeated 

branching of the cords within the floral receptacle. 

“Each branch on reaching the surface continues on, but is now 

clothed in petaline tissue. On some flowers chorisis is repeatedly 

applied to a cord, and the result is a multifold organ.” 

Fig. 17 represents an almost double dark red peony which bears 
stamens and carpels, both in all stages of evolution. This flower 
I picked to pieces and arranged specimens of its organs in a series 

(Fig. 18) representing the various stages of this process of petalody. 
In this variety it is almost impossible to tell the original or guard 

petals from the newly formed petaloids. 

Change in food supply and environment have, therefore, caused 

considerable variation in the peony. But all of the species, so far 

as we know, hybridize readily, and it is but fair to suppose that 

once these various species were brought together in the gardens 
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of Europe, hybridization at once began. Considerable intentional 

crossing was done by the early growers, and thus the blood became 

mixed almost from the beginning of cultivation. The writer does 

not know of any race of hybrids between P. mouian and herbaceous 

species, but such crosses have been made, even as early as 1852 

(Gardeners’ Chronicle, 1852, p. 499). 

As a result of many years of crossing, we find that many varie- 
ties are intermediate between the species, and it is therefore mani- 

festly impossible to refer with certainty all varieties to the species 

from which they have been derived. It is probable that practically 

all the species of the genus have now been discovered, but some 

of the species last introduced have not yet been used for hybridiza- 

tion purposes. Paonia lutea, a lately-introduced yellow form, will 

probably be of value in increasing our yellow varieties. 

As the species of the genus become more and more blended by 

crossing, it begins to resemble the genus Rosa in confusion of 

species. The question therefore arises, what are we to do for a 

classification when the varieties can no longer be referred to the 

species from which they have been derived? All we can do then 

is to construct an artificial classification, such as is used for the 

chrysanthemum and the apple and other plants. The classification 

used for the chrysanthemum will not answer for the peony on 

account of the difference in the structure of the flowers. The writer 

has made some inquiry to learn if any such classification has been 

in use by peony men. Mr. C. W. Ward has used in his descriptions 

the terms “bomb,” “crown,” and “rose,” which I have adopted 

together with the descriptions of what is meant by these terms. 

I wish to propose the following artificial classification for the 

varieties of P. albiflora, and for all other varieties which are with 

difficulty referred to their respective species. First and most im- 
portant is form, next comes color, and lastly season of blooming. 

Fragrance is not considered as a character for classification because 

not possessed by all classes as follows: 
Single— This class is supposed to embrace all single peonies 

which have occasionally been called by the term anemone. They 
consist of a ring of a few broad petals, with the center filled with 

a mass of pollen-bearing stamens and seed-bearing carpels. As an 

example of this, see “ Water Lily,” Fig. 1 (frontispiece). 

Japanese.— With this class the process of doubling has just 

begun. The filaments of the stamens are widened and the anthers 

themselves have become monstrous. The primary or guard petals 
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are the same as in the single. As long as the petaloids are all 

tipped with vestiges of anthers, the flower is to be regarded as of 

the Japanese type. An example is “Glory.” (See Fig. 19.) 
Bomb.— After the next step toward doubling has been taken, 

we have the bomb. In this the petaloids have become still widér 

and more thickly set, due to chorisis of the cords. 

No vestige of anthers must show here, however, and the 

petaloids, while approaching the guard petals in form, must still be 

very distinctly differentiated from them. ‘The seed vessels must 
also be well concealed by the petaloids. 1 regard Chas. Binder 

(Fig. 20) as a good example of this class. 
Semi-double-—— This class is formed to accommodate certain 

varieties which, instead of widening their filaments uniformly until 

a petaloid is formed, produce petaloids in all stages of transforma- 
tion at the same time. They are usually loose in structure and are 
especially common in dark red kinds. The guard petals may or 

may not be well differentiated in this class, which will probably 
resolve itself in time into a sort of miscellaneous group into which 

may be put doubtful forms, or forms which will go nowhere else. 

Louis Van Houtte (Fig. 21) is a good example of this type, as 

is also the peony used to illustrate evolution of petals from stamens 

(Pigt7),. 
Crown.— It often happens that the carpels will be either partly 

or fully transformed into petaloids which differ from both the 
guard petals and the petaloids which have been derived from the 

stamens. This type of flower we call the crown, and in case the 

carpels are not transformed but are more conspicuous on account 

of the reflexing of the other petaloids, they are also placed in the 
crown class, but called reflexed crowns. Fig. 22. (Princess Beatrice) 

illustrates the typical crown, and Fig. 23 (Whitleyi) the reflexed 

crown. Figure 23 is not quite typical of this variety, as the bloom 
came from a young plant, and carpelody has not gone as far as 

usual. 
Rose.— The rose is the common type of the fully double bloom. 

In it all the stamens and carpels are fully transformed into more 

or less evenly arranged petaloids. They may not in every case be 
indistinguishable from the guard petals, but when the guards are 

quite distinct it would be called a bomb. The line dividing the rose 

and the bomb is thus seen to be quite an arbitrary one. 

Festiva Maxima and Avalanche are very good illustrations of 

what is meant by the rose type. 
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Each of these divisions based on form may be again divided on 

a basis of color, as white, shell pink, solferino, crimson, purplish 

red, magenta, and yellow or cream. The season of bloom embraces 
about six or seven weeks and thus each of the color divisions may 

be again divided into three sub-divisions based on season, such as 

early, medium or late. 

WHAT IS A VARIETY? 

This question often comes up in dealing with peonies as with 

other cultivated plants, for there are so many names that many 

persons lose the true idea of what a variety really is. The question, 

“Can an identical variety originate twice?” often comes up, and 
has recently been the subject of some very sharp discussion in the 

horticultural world. Before I attempt to systematize and arrange 

the varieties of peonies, it may be well to state clearly my. ideas on 

this subject, and the policy I shall pursue. 

Much of the confusion in regard to what a variety is, is due 

to two factions holding opposed views. One holds that a 
variety is necessarily determined by its origin, and the other 

that it is determined by its own characteristics or attributes. If we 
consider a field of Blue Stem wheat, for example, some will main- 

tain that though all the plants are seedlings, they all belong to one 

variety because the plant has been fixed and comes true from seed. 

But if we take a lot of seedlings of the Baldwin apple, the claim is 

made that each seedling is a different variety because it is a seedling. 
The only difference is that the Baldwin has not been fixed 

in the character of coming true to seed. There are, how- 
ever, certain races of the Russian apple, which will come fairly 

true to seed, and it cannot be denied that many such seed- 

lings would have to be placed in the same variety, if all the plants 

in the wheat field were called Blue Stem. We find, therefore, that 

there is no definite line of demarcation to prompt us as to what 
seedlings to call separate varieties and what seedlings to group 

within the same variety. It all depends on the matter of fixity or 
ability to reproduce true from seed. Therefore I take the ground 

that if there is no place to draw a line, no line should be drawn, 

and varieties should be considered in groups which are made for 
convenience, regardless of the origin of the members. As a matter 

of fact, I do not believe that two seedling peonies ever have been 

or ever will be produced which were identical. I do believe, how- 
ever, that it often occurs that seedling peonies of different origins 



118 

may be so much alike that for all purposes of mankind they should 

be considered as one variety. Thus synonyms will arise. 

Professor Bailey says (Survival of the Unlike, p. 239): “ Syn- 

onyms arise in three ways,— by the bringing together of like plants 

of distinct origin, by the divergence or modification of plants of 

like origin, and by the simple practice of re-naming.”’ Both the 

first and third ways have been the most prolific causes for the many 

synonyms in peony varieties. The second method has probably not 

been a very important factor in the case of peonies, for they are 

propogated asexually ordinarily and the varieties are clonal, there- 

fore there is little chance for them to diverge. 

For these reasons, I feel free to make synonyms in this work. 
I take it for granted that simplification is what is needed most, and 

shall group together all seedlings which cannot readily be separated 

by an ordinary study of the characteristics above outlined. 

V. DISEASES AND INSECTS 

DISEASES 

The peony is as a rule remarkably free from both fungous and 

insect troubles. So far as I know, no such trouble has ever been 

widespread or serious. Occasionally, however, reports come in of 

isolated cases where the peony was noticed to be diseased. The 

great majority of these reports when investigated show the presence 

of a fungus variously named, but which we may at present follow 

Dr. Halsted in calling Botrytis vulgaris. The best illustrated 
description I can find of this disease is by George Massee in Gar- 
deners’ Chronicle, Aug. 13, 1898, p. 124. 

This disease is first brought to notice by a wilting and collapsing 

of the stems just before blooming time. Upon examination it will 
be found that the stems have been rotted by the action of a fungus 
just above the surface of the ground. Professor George Massee 

writes about this fungus as follows (as above cited): “If the 
lower portion of a diseased stem is placed in a botile containing a 

small quantity of water and allowed to remain for two or three 

days, its surface will present a white mealy appearance, caused by 

the fungus which has produced its fruit on the surface of the stem. 
Of course the same happens if the stem remains standing, only the 

white spores are blown away by the wind or washed off by rain as 

soon as mature; consequently the fungus is not so conspicuous as 
when protected from wind and rain in a bottle. If a minute por- 
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tion of this apparent white meal is examined under a microscope, 

it will be found to consist of numerous upright branches, each bear- 

ing a dense cluster of spores or reproductive bodies at its tip. 

These spores when ripe are carried away by wind or rain, and those 

that alight on peony stems germinate on the surface. The germ- 

tube penetrates the stem and forms a mycelium in its interior, from 

which a crop of spores is eventually formed on the surface, the 

time required for this development varying from six to ten days, 

depending on the amount of moisture and temperature present. 

This condition of things continues throughout the summer — that 

is, if the diseased plants are not promptly removed and burned. 

When diseased stems are nearly dead, the fungus ceases to produce 

the kind of fruit described above, but the mycelium present in the 
cortex, or outermost portion of the stem, becomes resolved into 

myriads of very minute brown nodules called sclerotia. As the 

diseased stems decay, these sclerotia are deposited on the soil, where 

they remain in an unchanged condition until the following spring, 

when they give origin to several slender branches, each of which 

bears at its tip three or four chains of very minute conidia. At 

maturity the conidia forming these chains separate from each other, 

and further, each conidium is capable of germinating and forming 

a mycelium; and if this germination occurs in contact with a young 

and tender stem of a peony just above the ground line, infection 

takes place and the summer form of the fungus quickly follows.” 

Professor Massee goes on to state that the heat of manure is 

sufficient to encourage the growth of these summer spores, but as 

only sclerotia are usually formed on dead matter, the manure con- 

tains large quantities of sclerotia. When fresh manure is used 

freely over the peony beds, these sclerotia are brought in contact 

with the young stems as they push through, and infection easily 

follows. | 

The following preventive measures are suggested: 

“ Remove and burn all drooping stems the moment the first symp- 

toms are observed. 

“Where the disease has previously existed —or better, under 

any circumstances — remove the surface soil early in spring, and 

replace with fresh soil mixed with quicklime. 

“Do not use green manure as a top dressing. 

“The mycelium of the fungus is not perennial in the root of the 

peony, so that the latter starts life perfectly free from its enemy 

each year, and can only become diseased through inoculation from 

sclerotia lying in the soil, from germs contained in the manure, or 
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from floating summer spores borne from some diseased plant grow- 
ing in the neighborhood.” 

Besides this Botrytis there is a disease reported by Mr. C. S. 
Harrison of York, Neb., which he describes as being a diseased con- 

dition of the roots, causing enlargements. He asserts most em- 

phatically that the disease is of fungous nature. Professor E. L. 

Bessey, to whom he sent specimens, informs me that he is very 

doubtful as to whether it is a fungous disease. Professor Bessey 
is growing plants and making a further study of this disease at 

Miami, Florida. 

On the Cornell plots in 1906 appeared what seemed to be a 
physiological disease, probably caused by the sun shining upon the 

leaves when wet. Small dead areas were noticed on the leaves in 

a few cases, but the trouble was not carefully studied. Little harm 

was occasioned by it. 

In looking over peony literature, remarkably few references were 

found to diseases of any kind. The following are the only ones 

found of any note: 
1890. The Garden, Vol. 37, p. 562. Simple mention of the rot- 

ting down of the stems. 

1898. Gardeners’ Chronicle, Vol. 24, p. 125. Professor George 

Massee gives a good discussion of this rot-down of the stems. 

Illustrated. Quoted at length above. 

1898. American Florist, p. 380. Byron D. Halsted gives a short 

discussion and calls the fungus Botrytis vulgaris. 

1899. The Gardeners’ Magazine, Vol. 42, p. 143. Byron D. 

Halsted gives an account of a peculiar attack of this disease during 

a very wet season. 

1900. The Gardeners’ Assistant, Vol. 1, p. 130. Merely a good 

illustration with full legend. é 

1903. Flora and Sylva, p. 157. Mention is made that this dis- 

ease had been noted by M. Dessert in his gardens in France. 

INSECTS F 

The peony is also exceptionally free from insect troubles. Many 

emphatic statements might be cited to the effect that peonies were 

entirely free from insect depredations. William Kelway, the famous 

peony specialist of Langport, England, states on page 425 of the 

Journal of the Royal Horticultural Society of 1890: “ The peony is 

never attacked by any blight, game, vermin, slug, or snail, and my 

connection with it has been a source of renewed pleasure from year 
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to year.” That this statement is too broad is shown by the fact 
that the editor appends a note at the bottom of this page, stating 
that slugs and the larve of cockchafers have been known to work 
much mischief, 

There are a very few scattering references in the literature to 
minor troubles from various insects. In The Garden, Vol. 61, 

p. 292, Mr. Wilks reports slight injury by the larve of the cock- 
chafer, and G. G. Ley in the same place states that he has had 
serious trouble with the hop grub (Hepialus humuli). Another 
writer reports some injury from the Swift Moth (Hepialus sp.). 
The Gardening World, Vol. 18, p. 415, 1902. 

The only depredations by insects I have heard of in America 

seem to me to bid fair to be more serious than any yet described. 

In the summer of 1905, a lady living on Long Island wrote me 

that her peonies had been entirely defoliated by the “ voracious ” 
and well-known pest, the rose bug (Macrodactylus subspinosus). 

In locations near sandy knolls, where this insect breeds freely, it 

may indeed prove a serious pest, for it seems to devour the peony 

leaves with the same voracity as any other vegetation which falls 
its way. 

We conclude therefore that the fact that the peony is so remark- 
ably free from fungous and insect troubles is one of the strongest 
arguments in favor of its general adoption for ornamental planting. 

VI. THE METHOD OF DESCRIBING VARIETIES. 

It is a well-known fact that peonies seldom produce blooms 

which are typical of the variety until the young plants have become 

established. This usually takes from two to five years, depending 

on the variety. Even after the plant is well established, its con- 

dition as to vigor may cause variation in the type of flowers it 

produces. It is therefore a very difficult matter to describe any 

given variety with very great accuracy, and allowance must always 

be made for varietal variations. In describing varieties it is very 

important to know which characters are comparatively stable and 

which variable, in order that more prominence may be given to 

the stable characters. Definitions of the six horticultural types, 

which have been taken as standards, may be found elsewhere in 

this bulletin. 

After a careful study of the peony bloom, the following char- 
acters have been selected as suitable for use in the descriptions: 
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Differentiation.— When the guards or primary petals are longer, 
larger, and quite distinct from the petaloids which result from 
doubling, we say the flower is “ differentiated.” If it is difficult 
to determine where the petaloids stop and the guards begin, we 
say the bloom is “ not differentiated.” 

Staminodes are those petaloids which have resulted from the 
transformation of stamens. They are usually much smaller and 
narrower on the outside, and gradually widen and enlarge inward. 
They may be uniform or decidedly irregular, erect or reflexed. 

Carpelodes are those petaloids which have resulted from the 

transformation of carpels. They may usually be recognized by 

being much larger and more showy, but fewer in number than the 

staminodes. 

Petaloids.— This is simply a general term combining both stami- 
nodes and carpelodes. 

Secondary Staminodes and Carpelodes— It often happens that 

the peony in doubling will produce a sort of two-storied flower. 

We find within the carpelodes another set of secondary stamens or 

staminodes, and within these again secondary carpels or carpelodes. 

In a few cases we find the peony doubling with apparently no 

system, where all these different parts are jumbled up together; 

but such cases are rare, and usually little difficulty will be found 
in recognizing the primary and secondary parts. 

Carpels.— In simple, single flowers the carpels are the divisions 
of the ovary which bear the seed. When ripe they may be called 
follicles. In some species they are strongly apprest, in others 

curved back and away from each other. This is hardly a varietal 
characteristic, and is not considered of value in separating varieties 

of P. albiflora. The color of these carpels, however, so far as the 

writer’s observations go, is constant. It may be green, red, pink 

or white. The state of pubescence is also important, for these 

carpels may be smooth and glistening, or they may be covered with 

a dense tomentum, or in some cases with a few i hairs. 

This is also an important character. 

In senii-double flowers the presence of the carpels is not a good 

character for description, for it is very evident that their presence 

depends largely on the amount of manure the plant has received. 
In semi-double flowers, it is very common for weak, or young 

plants, or buds on the sides of the stem to produce flowers with 

normal carpels; while very vigorous and well-fed plants of the 
very same variety produce flowers in which these seed vessels have 
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been partially or completely changed to carpelodes. Sometimes 

vestiges of the seeds may be found adhering to the edges of the 

carpelodes, sometimes not. We have used the term “ remnants ” 

to designate both these abortive carpels and the abortive anthers 

on the stamens. 

The stigmas are usually recurved, but this also depends to some 

extent on the vigor of the plant. When the stigma is red in a 

weak plant, the double flower from a vigorous plant will show 

carpelodes edged or flecked with crimson. When the stigma is 

green, the flecks on the carpelodes will be green. These flecks on 

the carpelodes of rose type peonies are nothing more than the last 

vestiges of the stigmas of the lost carpels. 

Size.—In the descriptions which follow, the size is given only 

tentatively, as all of the plants on the Experiment Station plots are 

not fully established, and the size of blooms may not always be 
typical. 

Odor.— Odor is a character which depends so much upon per- 

sonal likes and dislikes, that it is often very difficult to describe. 

However, we have established six theoretical characterizations 

for the odor, viz.: pleasant, single, double, or triple “X”; and 

unpleasant, single, double or triple “ X.” 

Color— Most peony blooms fade more or less in bright sun- 
light. It is therefore not advisable to take comparative notes on 

color in the field, for no man can control the degree of sunlight 

or compare the colors satisfactorily in changeable weather. The 

buds should be cut when opening and brought into the house, where 

their true colors (not their faded-out colors) may be studied and 
compared. 

Theoretically, the colors should be described in percentages of 

the primary colors. These may be obtained by comparing the 

flower petal with a rotating wheel with primary color cards attached 
as graduated, adjustable sectors. This method, however, is not 
practicable, for the reason that it consumes entirely too much time. 

It was decided, therefore, to use the best color chart available. 

The chart selected is entitled “ Repertoire des Couleurs pour aider 

a la determination des Couleurs des Fleurs, des Feuillages et des 

Fruits.’ (Published by the Société Francaise des Chrysanthe- 
mistes et René Oberthuer et Henri Dauthenay. Paris, Librarie 
de la Maison Rustique, 26 rue Jacob, 1905.) This publication 
contains about 360 colors in about 1440 shades. Each color 

is named in four languages, including English. It is in three 
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volumes and comes in portfolios. In describing the color of the 
peonies, the popular approximate term is given in the brief descrip- 

tion, while the number of the page and the particular shade is 
cited in the detailed description. 

Foliage-— Many varieties of peonies are practically identical 

when only the cut flowers are compared. In the nursery 

row, however, a very small difference in the habit of growth or 

peculiar set of the foliage will be quite apparent. It is a question 

yet to be decided, just how much importance should be attached 

to these slight differences in growth when we come to combine 

varieties into groups. If the differentiating character is of any 

value whatever, the varieties should be retained as distinct; if it 

is of no value, it is a question whether they should not be grouped 

together, the group taking the oldest of the two names, and the 

other being listed as a synonym. 
The varieties which are described in this bulletin are not selected 

as the best by any means. They are put forward at this time 

simply because they produced fairly typical blooms this year, and 

we are reasonably sure they are correct. Very many of the very 

best varieties are not published this year for the reason that the 

material is not yet ready for publication. It is intended to publish 

other reports from time to time as the work progresses, and each 
report will give descriptions of all those varieties which may have 
been satisfactorily worked over by the date of its publication. 
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VIII. DESCRIPTION OF VARIETIES. 

In the following description the varieties of peonies are thrown into six 

groups: SINGLE, JAPANESE, BOMB, SEMI-DOUBLE, CROWN, ROSE. Each 
group is subdivided into its leading colors by the marginal divisions. 

I. SINGLE 
WHITE 

La FIANCEE 

Species: P. albiflora. History: Dessert says that this variety had dis- 
appeared from trade in France when he found a few specimens and reintro- 
duced it. He showed it at the Universal Exposition in 1900, and later sold 
it widely in America. 

Lemoine gave this the name “Albiflora,” but as this is the name of the 
species to which it belongs, Dessert gave it the distinctive name of “La 
Fiancée.” 
Description in brief: Single, white, large, very free flowering; early; 

very good. 
Description in detail: Single, guards large and broad, purest white, center 

a mass of yellow stamens; carpels many, green, prominent, slightly hairy; 
stigmas white and recurved; flower very large, 7 inches in diameter; many 
flowers on same stalk, forming pretty spray. Odor pleasant. Foliage 
perfectly smooth, vigorous, dark green, thick and leathery to the touch. A 
strong grower, stands up well in rain storm. 

Comparison: Distinct from La Fiancée of Lemoine, 1898, which is a 
double flower. 

PINK 
CLIO 

Species: P. albiflora. History: Originated by Peterson of Chicago. 
Description in brief: Single, large, pink, early bloomers; good; keeps well 

for a single. 
Description in detail: Single, stamens quite long and filaments golden 

yellow; carpels usually three, wrinkled, green and not at all hairy; stigmas 
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delicate pink and recurved; color of petals, violet rose 1 (154). ‘Size, 
very large. Odor neutral. Stood a week at living-room temperature. 
Foliage large, dark, green and vigorous, perfectly smooth, stems red and 
stout. 

RED 
INTERMEDIA 

Species: Hybrid. History: Plant donated by Peter Barr. 
Description in brief: Single, crimson carmine, very early, good. 
Description in detail: Single, yellow stamens in center; carpels almos: 

smooth. Often more than one flower on a stem. Color crimson carmine 
4(159). Size medium. Odor unpleasant. Foliage absolutely smooth, muck 
dissected and cut; midway between P. albiflora and P. tenuifolia; bloom 
short lived. 

MonsiEuR MArsAUx 

Species: P. albiflora. History: Originated by Verdier in 1861. 
Description in brief: Single, rosy magenta, midseason, good. 
Description in detatl: Single, petals truncate or very bluntly rounded at 

apex, stamens abundant, filaments yellow, tinged with red; carpels green, 
slightly hairy; stigmas same color as guards, recurved. Color rosy magenta 
I (169). Medium size. Odor unpleasant. Foliage medium size and color 
with a few hairs on under side of leaves. 

MIcROCARPA 

Species: P. microcarpa (Boiss. and Reut.). History: Native of Spain. 
Described by Corevon, in The Garden, vol. 46, p. 104. Allied to P. Humilis. 
Description in brief: Single, red, early, good. 
Description in detail: Single; carpels glabrous; stigmas red and recurved; 

filaments white above, tinted below; pollen abundant. Color anilin red 
2(160). Size medium. Odor unpleasant. Foliage small, much dissected, 
light green, smooth above, but densely woolly below. 

Tue Moor 

Species: P. albiflora. History: Origin not known. Described in Peter 
Barr’s Catalog for 1899. 

Description in brief: Single, dark red, early, good. 
Description in detail: Single type, stamens bright yellow, filaments same 

color as petals, carpels usually three, smooth; stigmas large, red and 
recurved. Color purple garnet 4(165), a dark and exceptionally beautiful 
color. Size large. Odor disagreeable X. Foliage exceptionally large, 
vigorous, dark green, and leathery, smooth. Usually but one flower to the 
stem. 

PALLASI 

Species: P. decora. History: First introduced into England by Lee and 
Kennedy who received the seed from Pallas. 

Description in brief: Single, red, very early, good. 
Description in detail: Single, carpels very villous, filaments white next the 

anther, but same color as petals below; abundance of pollen. Color reddish 
violet 1 (180). Size medium. Odor slight, doubtful. Foliage leaflets 
oblong, terminal leaflet three-parted, puberulent above, pubescent and lighter 
colored below. 

PEREGRINA 

Species: P. Peregrina. History: Native to the Levant and the country 
contiguous to the Black Sea. Introduced into cultivation in the early part | 
of the sixteenth century. 
Synonyms: Probably P. pubens. 
Description in brief: Single, red, very early, good. 
Description in detail: Single, carpels very hairy. Color, reddish violet 
(180). Size medium. Odor unpleasant. Foltage smooth above, hairy 

beneath; terminal leaflet three-parted. 
Comparison: Flower very much like Rosy Gem, but foliage quite different. 
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Rosy Gem 

Species: P. arietina. History: Origin Southern Europe; history obscure. 
Description in brief: Single, purplish lake red, very early, good. 
Description in detail: Single, petals usually eight to ten in number, dentate 

crenate, sometimes notched and slit. Carpels light green, very tomentose; 
stigma, color of petals and recurved; stamens abundant, bright yellow; 
filaments white next the anther, but lower down they become same color 
as petals. Color purplish lake red. Size small. Odor unpleasant. Foliage 
thick and light green, smooth above, pubescent below. Stem distinctly terete. 
Low grower to 15 inches high, branching, compact. Only one bloom on a 
stalk, no side buds. 

Il. JAPANESE 
WHITE 

CHRYSANTHEMIFLORA 

Speciess P. albiflora. History: Originated by Guerin in 1842. 
Description in brief: Japanese, white with yellowish center, good, early. 
Description in detail. Japanese, petalodes regular, sulphur yellow; carpels 

reddish green, smooth; stigmas just beginning to transform. Color of 
guards white, center cream yellow. Size medium. Odor pleasant X. 
Foliage medium in color, leaflets narrow and long, smooth. 

Mrs. Gwyn-Lewis 

Species: P. albiflora. History: Origin not known. Described and figured 
in The Gardening World, Vol. 20, p. 269, 1903. 

Description in brief: Japanese, white with sulphur tint, midseason, very 
fragrant; good. 

Description in detail: Japanese type, staminodes in .all stages of develop- 
ment, about 1% inch wide and of even length, the center ones showing many 
remnants; guards well differentiated. Carpels six or eight in number, green ~ 
and covered with white tomentum; stigmas broad and white. Color white 
with sulphur tints in center. Size medium. Odor pleasant XX. Foliage 
medium size, but very light colored below, smooth. Plant of dwarf habit. 
Kelway’s Manual for 1905 shows and describes this as a rose type of flower. 

RED 
MrKapo 

Species: P. albiflora. History: Sent as a part of the Japanese govern- 
ment exhibit on Wooded Island at the Columbian Exposition, Chicago, 1903, 
and obtained at the close by Peterson, who named it Mikado. 

Description in brief: Japanese, lilac purple, midseason, very good. 
Description im detail:. Japanese type, guards rounded or notched at apex; 

staminodes quite remarkable, typically Japanese, widened at end like a 
spatula, mostly same color as guards, but the anther remnants fringe the 
whole upper margin with yellow, prettily crinkled. Carpels green, smooth, 
small, not transforming; stigmas white. Color lilac purple 4(160), center 
yellowish. Size medium. Odor doubtful. Foliage medium in size and 
color, smooth, wavy margins. A very pretty flower, a heavy bloomer and 
a good keeper when cut. 

PARADOXA 

Species: P. paradoxa. History: A botanical species native to South 
Europe and the Levant. 

Description in brief: Japanese, red, early, very dwarf grower. 
Description in detail: Japanese type; filaments just beginning to widen 

to 1/16 inch wide, same color as petals shading to lighter near base; anthers 
yellow and extending for % inch along each edge of filament, leaving a 
red stripe between. Anther does not extend quite to the point of filament. 
Carpels somewhat hairy, erect; stigmas green and almost erect, not trans- 
forming. Color bright Tyrian rose 1 (155), yellow tipped staminodes. Size 
medium. Odor none. Foliage very light green, smooth above, very few 
scattering hairs below; leaflets small, variously lobed, especially the terminal 
one. Stem smooth throughout. Very dwarf, grows about one foot high. 
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REINE PoTarp 

Species: P. albiflora. History: Originated by Bichet in 1882. 
Description in brief: \ Japanese, solferino red, midseason, good. 
Description in detail: Japanese, staminodes stiff and erect, to % inch wide, 

narrower on outside, very few remnants, mottled and streaked lengthwise 
with cerise. Carpels many. Closely appressed, densely white woolly; stigmas 
red and beginning to transform in some cases. Color dark solferino red 
4 (157). Size medium. Odor doubtful. Foliage rather large, smooth, 
medium in color and vigor. 

IlI. BOMB 
WHITE 

CANARI 

Species: P. albiflora. History: Originated by Guerin in 1861. 
Description in brief: Double white, fairly good, late. 
Description in detail: Bomb, staminodes up to three-fourths inch wide and 

fairly uniform, strongly reflexed in age; no anther remnants. Carpels pink, 
covered with white wool and some of them transforming; stigmas pink 
and widening, guards differentiated; color of guards very pale pink tint 
almost white, fading white, general effect white to cream; collar next guards 
white. Size medium. Odor pleasant XX. Foliage medium in size and color 
with a very few scattering hairs below. 

Duc pE WELLINGTON 

Species: P. albiflora. History: Originated by Calot in 1859. 
Description in brief: Bomb, white with sulphur center, late bloomer, 

very good. 
Description in detail: Bomb type, well differentiated, two rows of large 

broad guards; outer staminodes one-sixteenth inch wide, inner ones to one- 
half inch wide, very thick with sulphur tint. Carpels visible, light green and 
covered with white wool; stigmas cream colored, often transforming. Color 
white, sulphur center. Size large. Odor pleasant XX. Foliage rather small 
leaves but vigorous, smooth and medium in color. 

Virco Maria 

Species: P. albiflora. History: Unknown. 
Description in brief: Bomb, pure white, late bloomer, fairly good. 
Description tn detail: Bomb type, well differentiated; staminodes to one 

inch wide and fairly uniform, much cut at apex, erect and concealing small, 
very smooth, green, shiny carpels with white stigmas which are not usually 
transforming. Color pure ivory white throughout. Size medium. Odor 
pleasant X. Foliage small, light green narrow leaflets, smooth. 

PINK 
ASPASIE 

Species: P. albiflora. History: Originated by Guerin, and first described 
by Rouillard in Journal de la Société d’Horticulture, 1863, Vol. 9, p. 702. 

Description in brief: Double, light pink, sulphur collar, early, medium in 
value. 

Description in detail: Bomb, of little substance; carpels partly trans- 
formed into twisted carpelodes; guards hydrangea pink 1(132), center same 
color, but flecked with crimson, collar next guards sulphur or butter yellow 
tints. Odor pleasant X. Foliage quite small but robust and dark green, 
perfectly smooth, stems red. 

JEANNE D’ArRC 

Species: P. albiflora. History: Originated by Calot in 1858. 
Description in brief: Bomb, pink and sulphur, early to midseason, good. 
Description in detail: Bomb type. guards well differentiated, petalodes not 

very uniform, cut at apex; carpelodes wide and same color as guards with 
a wad of short narrow ones in center. No remnants. Color pale lilac 
rose I (130), center sulphur yellow. Size medium. Odor pleasant XXX. 
Foliage medium in size and color, perfectly smooth. 
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TENIERS 

Species: P. albiflora. History: Originated by Crousse in 1880. 
Description in brief: Bomb, deep pink, late bloomer, good. 
Description in detail: Bomb type, well differentiated, with guards folded 

back against stem; staminodes large and long, to one inch wide; no 
remnants. Carpels exposed, usually five in number, very dark red; stigmas 
red and sometimes widening out, slightly hairy. Color of guards solferino 
red 1 (157), collar mext guards very much lighter, almost white. Size 
medium. Odor strong, but doubtful in character. Foliage very large and 
heavy, leathery, smooth, stem quite stout. Entire plant very showy. 

TRIOMPHE DU NorD 

Species: P. albiflora. History: Originated by Miellez in 1850. 
Description in brief: Bomb, pink, very large, free bloomer, midseason, 

grows in clusters, stout stem, very good variety. 
Description in detail: Fairly even color throughout, but a little lighter about 

the collar; guards well differentiated; solferino red 1(157); staminodes 
shorter and lighter, but with very rarely a remnant. Carpelodes very large, 
tall, wide, uniform height and thick set. Carpels usually well hidden, green, 
smooth; stignias red, rarely transforming, usually intact. Very large bloom 
and exceptionally pleasing odor. Foliage medium size and color, smooth. 

VictorrE MopeEstTE 
Species: P. albiflora. History: Originated by Guerin in 1842. 
Description in brief: Bomb, violaceous pink, early bloomer, good. 
Description in detail: Bomb type, loose and open. The few staminodes 

are long and stand apart, up to 1%4 inches wide, the inner %4 inch wide and 
almost white. -Carpels about half transformed, variable, sometimes repre- 
sented by a bunch of crimson, twisted remnants. Color solferino red 1 (157), 
center lighter. Size large. Odor very pleasant XXX. Foliage medium in 
size, dark green, smooth. 

RED 
DucuEssE DE Nemours (GUERIN) 

Species: P. albiflora. History: Originated by Guerin in 1840. 
es kag in brief: Bomb shape, deep pink or violet, early bloomer, 

good. 
Description in detail: Bomb type, well differentiated, petalodes of two 

sets, those next the guards, small, narrow, to % inch wide and more cerise 
salmon than the others which are large, long, to 1% inch wide and exactly 
same color as guards. Carpels about half transformed, crimson flecked. 
Remnants of carpels hairy. Color solferino red 1 (157). Size large. Odor 
pleasant XX. Foliage very vigorous, leaves near flower often simple; 
smooth, large and dark green. 

FRANCOIS IST 

Species: P. albiflora. History; Originated by Verdier in 1861. 
Description in brief: Bomb, rosy magenta, late bloomer, very good. 
Description in detail: Bomb type, fairly well differentiated. Outer stam- 

inodes narrower and shorter than inner ones, which are one inch wide; no 
remants of stamens. Carpels not transforming, exposed, light green and 
smooth: stigmas white. Color rosy magenta 4(169), uniform. Odor 
doubtful. Foliage medium size and color, smooth, leaved out heavily up to 
flower. 

MapAMe Duce 

Species: P. albiflora. History: Originated by Mechin in 1880. 
Description in brief: Full double, light mauve rose, midseason, very good. 
Description in detail: Bomb type, a big round ball well differentiated; 

staminodes many and recurved, averaging an inch in width and striped with 
cerise. Young or weak plants show abortive carpels in center; vigorous 
plants lack these. Color of guards mauve rose 1(153), center somewhat 
lighter. Size large, 6 inches in diameter.. Odor pleasant. Foliage very 
large, thick and leathery, dark green, vigorous. Stems quite stout. 
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KUBRA 

Species: P. officinalis. History: Origin very ancient, doubtful. 
Description in brief: Bomb, amarante red, very early, good. 
Description in detail: Bomb type, the typical old double red of our 

grandmothers’ gardens. They usually have carpels which are woolly, but 
well concealed, foliaceous bracts directly under the flower, no stamens or 
anthers. Color amarante red 4 (168), even throughout. Size medium to 
large. Odor nettral to unpleasant. Foliage glabrous above, pilose beneath, 
margins entire and green — typical officinalis foliage. 

Victor Huco 

Species: P. albiflora. History: Originated by Crousse in 1885. 
Description in brief: Bomb, brilliant carmine red, late bloomer, good. 
Description in detail: Bomb type, though fully double on very vigorous 

plants; guards well differentiated; staminodes forming a ball and inner ones 
widest. Carpels when present green and woolly, though often in all stages 
of transformation; distorted carpelodes same color as guards. Color of 
guards rosy magenta 4 (169). Odor rather unpleasant. Foliage medium in 
size and color, smooth. 

Comparison: This is much like Felix Crousse, but distinct. 

IV. SEMI-DOUBLE. 
RED 

COURONNE D’OR 

Species: P. albiflora. History: Originated by Calot in 1873. 
Description in brief: Semi-double, white with yellow tints, late bloomer, 

very good. 
Description in detail: Semi-double type, not differentiated, rosiform, stam- 

inodes mixed with stamens, some of which sometimes turn black, staminodes 
sulphur tint at base; carpelodes large and very distinctly flecked with crimson 
which borders the margins of all the carpelodes with very beautiful cffect; 
secondary staminodes smaller; secondary carpels white, smooth, with red 
stigmas. Color white throughout, except for a few yellow stamens. Size 
large; odor doubtful; stem very stout. Good keeper when cut. Foliage 
medium size, dark green, very vigorous, smooth. 

La ROosIERE 

Species: P. albiflora. History: Originated by Crousse in 1888. 
Description in brief: Semi-double, sulphurish white, midseason, good. 
Description in detail: Semi-double type, not at all differentiated, pollen 

stamens and transforming stamens mixed all through. Carpelodes not dis- 
tinct from staminodes, a few secondary stamens in center surrounding four 
or five very small smooth green secondary carpels with white stigmas. Color, 
white with yellow tints. Size large. Odor pleasant XX, very like that of 
Mad. Dupont. Foliage very distinct, leaflets very long and narrow with 
very rugose and wavy margins, a few hairs below, dark green. 

La TULIPE 

Species: P. albiflora. History: Originated by Calot in 1872. 
Synonyms: Dessert claims that Multicolore sent out by Calot in 1873 is 

identical with this. 
Description in brief: Semi-double, almost white, shaded lilac, midseason, 

good. 
Description in detail: Semi-double type, not well differentiated; a row of 

transforming stamens next the guards; close against these are the carpelodes 
much taller and conspicuously flecked and margined with crimson. Second- 
ary flower in center. The primary guards which cover the opening bud much 
distorted and blotched with dark crimson. Color very pale lilac 1(176). 
Size large to very large. Odor pleasant. Foliage vigorous, medium color, 
stems long and stout. 
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MADEMOISELLE ROUSSEAU 

Species: P. albiflora. History: Originated by Crousse in 1886. 
Synonyms : 
Description in brief: Semi-double, white with faint pink tints, early, good. 
Description in detail: Semi-double; perhaps very vigorous plants may 

show rose type. Not well differentiated, usually a ring of pollen-bearing 
stamens. Carpelodes large, tall, cup-shaped, very pale pink, margined all 
the way around with dark magenta blotches. Color white, center pale 
hydrangea pink 1 (132). Size large. Odor pleasant X. Foliage leaflets very 
wide, cut and divided, smooth, leathery. 

MarigE JACQUIN 

Species: P. albiflora. History: 
Description in brief: Semi-double, globular shape, white with faint pink 

tint, yellow stamens, midseason, good. 
Description in detail: Semi-double type, almost a single, several rows of 

widespreading petals gradually decreasing in width toward the center. Ring 
of pollen-bearing stamens. Carpels green, smooth, stigmas white and 
recurved. In vigorous blooms, carpels are transformed into a tuft standing 
up among the stamens. Color of guards white, often faint tint of shell 
pink. Size large. Odor doubtful. Foliage heavily leaved out up to the 
flower, smooth, medium in size and color, thick and bushy. 

Monsieur Dupont 

Species: P. albiflora. History: Originated by Calot in 1872. 
Description in brief: Almost full double, white tinged with cream, mid- 

season, wood. 
Description in detail: Semi-double type, not differentiated; ring of stam- 

inodes mixed with stamens in all stages; carpelodes somewhat flecked and 
streaked with purplish crimson; petaloids not even in size; small half-hidden 
bunch of secondary stamens in very center. Color white with a few yellow 
stamens showing. Size very large. Odor pleasant XX. Foliage distinctly 
hairy below, very strong and vigorous; stems green and terete, very stout; 
leaves medium color. 

PINK 
MaARrGUERITE GERARD 

Species: P. albiflora. History: Originated by Crousse in 1892. 
Description in brief: Apparently full double, very pale pink or flesh color, 

late bloomer, very good. 
Description im detail: Semi-doubletype, not differentiated; staminodes 

mixed with pollen-bearing stamens and also in all stages of transformation. 
Carpelodes large and only faintly flecked with crimson. No carpels or 
remnants, but a thick bunch of beautiful short secondary staminodes in 
center. Color pale hydrangea pink 1 (132), center a little darker. Size 
very large. Odor pleasant X. Stems quite stout. Foliage medium in size 
and color, smooth. 

WHITE 
ARMANDINE MECHIN 

Species: P. albiflora. History: Originated by Mechin in 1880. 
Description in brief: Semi-double, loose, deep red, midseason, good. 
Description in detail: Semi-double type, pollen-bearing stamens mixed all 

through. No carpels, but a compact bunch of mixed stamens and narrow, 
short carpelodes in center; not well differentiated. Color rosy magenta 
4 (169), medium size; odor pleasant X. Foliage very short, but wide leaflets 
with a tendency to divide, medium color, leathery, smooth, extending well 
up to flower. 
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* ARMAND ROUSSEAU 

Species: P. albiflora. History: Originated by Dessert and Mechin in 1903 
according to Dessert’s manuscripts, but in 1893 according to Dessert’s Cata- 
log for 1906. 

Description in brief: Semi-double, very deep purplish pink, early to mid- 
season. 

Description in detail: Semi-double- type, well differentiated; within the 
guards is a ring of pollen-bearing stamens with yellow filaments. Poorly 
nourished or young plants show a bunch of from six to eight hairy carpels 
in center with pink stigmas, but these transform into beautiful tall carpelodes 
of same color as guards, as vigor of plant increases. The primary stamens 
remain in all cases, however. Secondary buds on the stalks have very long 
stems. Color solferino red 4 (157). Odor rather unpleasant. Foliage 
large, light green, smooth; plant a dwarf grower with stiff habit. 

AsA GRAY 

Species: P. albiflora. History: Originated by Crousse in 1886. 
Description in brief: Semi-double, pale lilac, midseason, very good. 
Description in detail: Semi-double type, rosiform, guards not differen- 

tiated; staminodes mixed with many pollen-bearing stamens; carpelodes a 
little deeper in color, larger, beautifully formed; bunch of very short 
secondary stamens packed in very center, general form unique. Color lilac 
1 (176), sprinkled with minute dots of deeper lilac. Size very large. Odor 
pleasant XX. Foliage small, light green with a few hairs below. A very 
distinct flower. 

DELACHE 

Species: P. albiflora. History: Originated by Delache in 1856. 
Description in brief: Semi-double, dark red, midseason, very good. 
Description in detail: Semi-double, loose, guards very large, 3% inches 

long by 2% inches wide, beautifully rounded at apex, yellow stamens mixed 
with all stages. Carpels all transformed with secondary flower in center. 
Color rosy magneta 4 (169), very pretty. Size very large. Odor absent or 
neutral. Foliage broad leaflets, vigorous, medium in color, smooth. 
Comparison: Much like Docteur Boisduval, also much like the Frangois 

Ortegat group, but larger and more spreading, with larger leaves. 

EupHEMIA 

Species: P. albiflora. History: Originated by H. A. Terry of Crescent, 
Jowa. 

Description in brief: Semi-double, pale lilac rose, late bloomer, fairly 
good. 

Description in detail: Semi-double type, almost single, peculiar shape, 
guards in a single row; all primary stamens intact and pollen-bearing; 
carpels all transformed into large beautiful carpelodes, some of them flecked 
with crimson and distorted. Within these is a complete secondary flower 
with a few pollen-bearing stamens and small, smooth, green carpels with 
red stigmas. Color pale lilac rose 1 (130). Collar next guard lighter. Size 
large. Odor pleasant. Foliage large and spreading, medium in color and 
smooth. 

FRANCOIS ORTEGAT 

Species: P. albiflora. History: Originated by Parmentier in 1850. 
Description in brief: Semi-double, dark red, midseason, fairly good. 
Description in detail: Semi-double type, not well differentiated; stami- 

nodes mixed with pollen-bearing stamens in all stages of transformation; 
carpelodes also in various stages, with a secondary flower in center; little 
shape or character to the flower. Color amarante red 4 (168). Size medium. 
Odor pleasant. Foliage medium in size and color, smooth, vigorous. Stems 
wiry, usually purple. 
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GENERAL LAWTON 

Species: P. albiflora. History: Originated by Sarah A. Pleas at Spice- - 
land, Ind., in 1899. 

Description in brief: Semi-double, purplish pink, late, good. 
Description in detail: Semi-double type. Not differentiated, outermost 

petals short and tending to decay before center of flower is fully open. 
Inner staminodes mixed with yellowish narrow ones in various stages of 
transformation which give a very unique effect. Color lilac purple 1(160), 
very pleasing. Size large. Odor pleasant X. Foliage dark green, those 
ae near flower simple, quite hairy below. Late bloomer, flowers in 
clusters. 

JUPITER 

Species: P. albiflora. History: Originated by Calot in 1867. 
Description in brief: Semi-double, deep purple, late bloomer, fairly good. 
Description in detail: Semi- double, not differentiated, yellow stamens 

mixed all through. Carpelodes not differing from staminodes; secondary 
flower in center with very few stamens, and a bunch of small pure white and 
shiny carpels with red stigmas. Color rosy magenta 4 (169). Size large. 
Odor pleasant. Foliage medium in size and color, smooth. 
Comparison: Differs from Louis Van Houtte chiefly by being much larger. 

One of the best of the much-overdone group of semi-double reds. 

Louis VAN HovuttTe 

Group 

Species: P. albiflora. History: Originated by Calot. in 1867. 
Description in brief: Semi-double, dark red, late bloomer, good. 
Description in detail: Semi-double type, fairly good form and color, though 

rather loose in make-up. Not differentiated, staminodes mixed with pollen- 
bearing stamens in all stages of transformation. Carpelodes not differing 
much from staminodes. Secondary flower in center. Color rosy magenta 
4 (169). Size rather larger than the “ Delache group.” Odor pleasant, but 
variable. Foliage medium in size and color, smooth. 

Mme. Barittet DescHAMPS 

Species: P. albiflora. History: Originated by Calot in 1868. 
Description in brief: Semi-double, loose, pale lilac rose, early bloomer, 

very good, shape distinct. 
Description in detail: Semi-double, flower of unique shape, four or five 

rows of broad guards, then a row of thick stamens and some narrow stami- 
nodes; in the center is a bunch of large wide carpelodes same color as guards, 
edged and flecked with crimson and within this a tight wad of stamens in 
very center with four or five tiny, green smooth carpels. Color pale lilac 
race I (178), with petals bordered a little lighter. Size large. Odor rather 
unpleasant. Foliage strong and vigorous, dark green and quite smooth. 

MASTERPIECE 

Species: P. albiflora. History: Originated by Kelway in 1895. 
Description in brief: Semi-double, Tyrian rose (cerise) , midseason, good. 
Description in detail: Semi- double type, very variable, some have smooth 

green carpels with pink stigmas, while others have these transformed into 
ragged carpelodes of same color as guards, tips of petals crimped and ragged, 
giving the flower a peculiar and distinctive look. Color Tyrian rose 3 (155), 
with pollen-bearing stamens mixed all through. Size medium. Odor pleas- 
ant. Foliage quite small with narrow leaflets, margins wavy, smooth. ; 
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Victor LEMOINE (Group). 

Species: P. albiflora. History: Originated by Calot in 1866. 
Description in brief: Semi-double, dark red, midseason, fairly good. 
Description in detail: Semi-double type, not differentiated; staminodes 

mixed with pollen-bearing stamens in all stages of transformation. No 
carpels, but a secondary flower in center; loose in structure and ragged. 
Color rosy magenta 4 (169), rather poor. Size medium to large. Odor 
pleasant. Foliage variable as to pubescence, dark green, and vigorous. 

This is a composite group of perhaps several seedlings so very near each 
other that we combine them into one group. This group is not so desirable 
as the “Delache” group, which we are not ready to publish this year. 

VILLE DE Porssy 

Species: P. albiflora. History: Originated by Courant in 1850. 
Description in brief: Semi-double, pale lilac rose, early bloomer, good. 
Description in detail: Semi-double type, in some flowers resembling the 

crown type; staminodes mixed with many pollen-bearing stamens. Carpe- 
lodes large and wide, a secondary flower in the center showing a mass of 
pollen-bearing stamens and twisted carpelodes. Color pale lilac rose 1 (130), 
collar next guard a little lighter. Size medium to large. Odor unpleasant. 
pee medium in size, very dark green above, a few very short hairs 
elow. 

VIRGINIE 

Species: P. albiflora. History: Originated by Calot in 1858. 
Description in brief: Semi-double, pale lilac rose, midseason, good. 
Description in detail: Semi-double type, guards large and fairly well differ- 

entiated; a ring of pollen-bearing stamens plainly visible just above guards; 
next to these is a ring of tall carpelodes and a secondary flower in center. 
Not very distinctive and a very common type. Color pale lilac rose 1 (178), 
with collar a little lighter. Size large. Odor pleasant. Foliage large and 
vigorous, dark green, smooth, stems usually purple. 

V. CROWN 

PINK 

OcTAvE DEMAY 

Species: P. albiflora. History: Originated by Calot in 1867. 
Description in brief: Double irregular, light pink, midseason, very 

valuable. 
Description in detail: Crown, no remnants except sometimes a few short 

vestiges in very center; guards and carpelodes well differentiated from the 
staminodes, which are lighter in color; primary carpelodes crimson flecked. 
Color hydrangea pink 1 (132), on guards, center a little lighter; collar next 
guard almost white. Size medium. Odor pleasant X. Foliage medium size 
and color, smooth, plant of dwarf habit. 

VI. ROSE 
WHITE 

AVALANCHE 

Species: P. albiflora. History: Originated by Crousse in 1886. 
Description in brief: Rose type, very good bloom, midseason. 
Description in detail: Sometimes a few of the outer guards are blotched 

with green and red and much shorter; petals large and wide; ring of stami- 
nodes inside, petals small to three-eights inch wide. Sulphur tint with a few 
remnants, and occasionally a stamen. Outside ring of carpelodes blushed, 
large and blotched with crimson. Inside bunch of staminodes very short 
and small with an occasional rudiment of young carpels left. 
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CANDIDISSIMA 

Species: P. albiflora. History: Originated by Calot in 1856. 
Pee teD in brief: Full double, pure white with sulphur center, early, 

goo 
Description in detail: Rose type, well differentiated; staminodes very vari- 

able in width, from linear to one-half inch wide, and cut and crimped at 
apex; carpelodes much wider. but those in very center smaller; no remnants. 
Color, guards pure white, center tinged sulphur yellow. Size medium to 
large. Odor pleasant .@ 2 Foliage perfectly smooth, leaflets long and 
ante narrow with tendency to curl up, much lighter in color below; foliage 
istinct. 

CoMTE D’OSMONT 

Species: P. albiflora. History: Originated by Calot in 1856. . 
eee ee in brief: Fully double, white with sulphur collar, midseason, 

good. 
Description in detail: Rose type, well differentiated, petaloids fairly uni- 

form to ™% inch wide, standing out stiff like P. officinalis. Carpelodes 
in all degrees of transformation and very distinctly crimson flecked, some 
of the large carpelodes with a crimson edging all the way round. Color 
of guards pure white. Collar sulphur tinted. Size medium to large. Odor 
pleasant X. Foliage heavily leaved out up to the flower, large and vigorous, 
medium green, distinctly hairy below. 

FESTIVA 

Species: P. albiflora. History: Originated by Donkelaer in 1838. 
Synonyms: Often sold as Festiva Maxima. Dessert says this is often 

sold as Edulis Alba by Dutch growers. Handled unger the name Drop 
White by Chicago cut-flower dealers in allusion to the ermson spots on the 
outer petals. 
sia OE sid in brief: Full double, creamy white, late bloomer, very good 

shipper. 
Description in detail: Rose type, fairly well differentiated, flat across top; 

no remnants; the ring of carpelodes strongly crimson flecked and inclosing 
a bunch of pure white staminodes. Color white, but with a cream tint. 
Size medium to large. Odor pleasant XX. Foliage rather large, dark 
green, smooth; a low grower. 

FestivA MAxIMA 

Species: P. albiflora. History: Said to have been originated by Miellez 
in 1851, but authorities differ. George Paul says: “In Belgium an amateur, 
M. Buyck, about 1835, produced among others Festiva Maxima.” 

Description in brief: Full double, pure white, center usually flecked with 
carmine, large and very vigorous , medium early, very good. 

Description in detail: Rose type, fairly well differentiated ; secondary stami- 
nodes pure white, primary carpelodes plainly flecked with bright carmine, 
Color, purest white, sometimes opening a very faint shell pink, but quickly 
fading to pure white. Size very large. Odor pleasant XX. Foliage very 
large and vigorous, dark green and leathery, distinct short hairs below, 
stems very tall (often four feet) and stout. 

Formosa ALBA 

Species: P. albiflora. History: Originated by Lemon in 1830. 
Description in brief: Full double, white, lightly shaded with cream, early 

to midseason, fairly good. 
Description in detail: Rose type, staminodes fairly uniform to ™%4 inch 

wid@; no remnants of any kind. Color of guards white; collar sulphur cream; 
carpelodes heavily flecked with green and red and faintly suffused with pale 
shell pink. Size medium. Odor pleasant. Foliage medium in size and 
color with a few short hairs below. 
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SPLENDIDA 

Species: P. albiflora. History: Originated by Guerin in 1850. 
Description in brief: Full double, white, faintly tinted pink, early, good. 
Description in detail: Rose type, well differentiated. Staminodes up to 

one inch wide; carpelodes in various stages of development, sometimes a 
few greenish flecks on carpelodes. Color, guards faintly tinted with pink, 
center pure white. Size very large. Odor pleasant. Foliage medium in 
size and color with a few short hairs below. 

PINK 
ALEXANDRIANA 

Species: P. Albiflora. History: Originated by Calot in 1856. 
Description in brief: Full double, purplish pink, early, good. 
Description in detail: Rose, violet rose 1(154). Odor pleasant. Size, 

medium. No remnants of anthers or of carpels. Outer petalodes much 
smaller and a little lighter in color; inner ones wider and same color as 
guards. Carpelodes large, wide and faintly crimson flecked. A bunch of 
very narrow short carpelodes occupies the very center. Foliage albiflora 
type, but quite distinct ; large, vigorous, dark green, perfectly smooth, margins 
much cut and finely jagged, leaves leathery to the touch. 

Comparison: Flower much like Mons. Chevreul, but foliage quite distinct. 

ENFANT DE NANCY 

Species: P. albiflora. History: Originated by Crousse in 1806. 
pecceton in brief: Full double, fresh glossy mauve pink, late bloomer, 

good. 
Description in detail: Rose type, well-built flower; no stamens or anthers; 

no carpels or crimson flecks; not well differentiated. Color of guards, pale 
lilac rose 1 (178). Center a little lighter. Odor pleasant XX. Foliage 
narrow leaflets, longitudinally much recurved, dark green, smooth. 

GRANDIFLORA ROSEA 

Species: P. albiflora. History: Originated by Guerin in 1850. 
Description in brief: Full double, deep flesh pink, midseason, very stiff 

stem, good. 
Description in detail: Rose type, guards folding back against stem in age. 

No remnants of any kind. In center is a bunch of small narrow secondary 
carpelodes almost white. Color, guards and carpelodes, solferino red 1(157), 
staminodes lighter with flesh tints, very distinct from carpelodes; size me- 
dium. Odor pleasant; stem very stout. Foliage very dark green and vigorous, 
leathery, with a suggestion of hairs below. 

MapAME CALOT 

Species: P. albiflora. History: Originated by Miellez in 1856. 
Synonyms: 
Description in brief: Full double, very pale pink, valuable, early bloomer. 
Description in detail: Rose, no remnants of any kind, but a great many 

crimson flecks on carpelodes; carpelodes wider and larger than staminodes. 
Color, guards pale hydrangea pink 1(132), collar next guards sulphurish cream 
color, center slightly deeper pink. Size very large. Odor pleasant XX. 
Foliage light green, but perfectly healthy and vigorous, leaves smooth. 

MADAME EMILE GALLE 

Species: P. albiflora. History: Originated by Crousse in 188r. 
Description in brief: Full double, soft lilac, slightly shaded flesh, late 

bloomer, good. 
Description in detail: Rose type, somewhat differentiated, staminodes 

large and wide; carpelodes hardly differing from staminodes. Loose open 
flower; no flecks or remnants. Color lilac pink 1(7) fading to white. 
Size large. Odor pleasant XX. Foliage leaflets wide, dark green, vigorous, 
leathery to touch, smooth. 
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MartHitpE MEcHIN (Group) 

Species: P. albiflora. History: Originated by Mechin in 1880. 
Description in brief: Full double, “ fleshy pink, mixed with small salmon 

petals,” midseason good. 
Description in detail: Rose type, not differentiated, rosiform, many petal- 

odes closely set; fairly regular; no remnants of any kind; no secondary 
flower in center. Carpelodes slightly larger than staminodes, and in some 
cases slightly flecked with crimson. Color violet rose 1 (154). Medium size. 
Odor pleasant XX. Foliage slightly variable. There may be several seed- 
lings tentatively combined in this group with slightly different foliage, but 
with flowers so near exactly alike that 1 combined them here. 

Mons. CHEVREUL 

Species: P. albiflora. History: Originated by Dessert in 1893. 
Description in brief: Double, violaceous pink, very good, early bloomer. 
Description in detail: Rose, rather flat tops across the ends of the car- 

pelodes, which are flecked with crimson; no remnants; row of staminodes 
next guards very much shorter than guards or carpelodes; color of guards 
violet rose 1 (154). Color uniform throughout flower. Size medium to 
large. Odor pleasant XX. Foliage very thick and leathery leaves, dark 
green and vigorous, medium size. 

NIvEA PLENISSIMA 

Species: P. albiflora. History: Originated by Makoy in 1840. 
Description in brief; Full double, very pale pink and sulphur yellow, 

early, good. 
Description in detail: Rose type, good shape. Color of guards hydrangea 

pink 1 (132); color of center same; color of collar sulphur yellow. Size 
medium to large. Odor pleasant X. Foliage medium in size and color, 
with a few short hairs below. : 

PLENISSIMA ROSEA SUPERBA 

Species: P. albiflora. History: Originated by Buyck in 18 0. 
Description in brief: Full double, pink and salmon, early bloomer, good. 
Description in detail: Rose type, well differentiated; staminodes even and 

massed into a ball. Color mauve rose 2 (153), even throughout. Size 
medium to large. Odor pleasant X. Foliage very vigorous and dark green, 
only a very few hairs below. Conspicuous for bearing leaves well up to 
the flowers. 

Comparison: Much like Duchesse de Nemours, but distinct in having 
much heavier foliage and no carpels or remnants. 

RICHARDSON’S PERFECTION 

Species: P. albiflora. History: Originated by John Richardson of Dor- 
chester, Mass.; and probably named by J. C. Hovey, 1869. Silver medal, 
Boston Show in 1860. 
fa diene in brief: Full double, very pale shell pink, late bloomer, very 

good. 
Description in detail: Rose type, not well differentiated, a tall flower 

wider at base. No remnants of any kind. Carpelodes large and beautiful, 
not at all flecked. Color lilac white 1 (7), guards deepest pink shading 
to white on ends of central petals, pinker about their bases. Outer- 
most guards, small thick and striped with green. Size medium to large. 
Odor pleasant XX. Foliage medium size and color, smooth. Very upright 
and vigorous grower. 

= STEWART’S AMERICA 
Species: P. albiflora. History: Sent to Cornell plot by J. Charlton in 

1905. : 
Description in brief: Full double, pale pink, free bloomer, early, blooms 

in clusters. 
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Description in detail: Rose type, carpels mostly all transformed, though 
sometimes a woolly remnant left. Carpelodes crimson flecked. Color pale 
hydrangea pink 1(132). Center tinted sulphur. Collar next guard sulphur, 
Staminodes even and sulphur tinted. Odor pleasant. Foliage leaflets long, 
medium in color with a few short hairs below. 

TRIUMPHANS GANDAVENSIS 

Description in brief: Full double, pale pink, tinted chamois, early, good. 
Description in detail: Rose type, well differentiated; no remnants; center 

rather open. Color, guards pale hydrangea pink 1(132), center a little darker, 
and collar next guards a little lighter. Size small to medium. Odor 
pleasant X. Foliage large and vigorous, medium color, stems bearing leaves 
well up to flower, a. few short hairs below. 

RED 
BERLIOZ 

Species: P. albiflora. History: Originated by Crousse in 1886. 
pcunton in brief: Full double, deep pink to red, midseason, fairly 

good. 
Description in detail: Rose type; guards soliferino red 1 (157), center and 

collar same color, tips of petals almost white and color laid on in fine 
mottles. Size large, 5 inches in diameter by 3 inches deep. Odor pleasant X. 
Guards not differentiated, perfect rose form, a few stamens being well 
hidden among petaloids and found only after search, also a few deep down 
in exact center. Flower unique and attractive. Foliage medium in size and 
color, smooth. 

CAMILLE CALOT 

Species: P. albiflora. History: Originated by Calot in 1858. 
Description in brief: Full double, violet rose, early bloomer, good. 
Description in detail: Rose type, fairly well differentiated. Carpelodes 

flecked with green, a bunch of shorter linear carpelodes in the very center. 
Color violet rose 2 (154), but next guards a little ligher. Size large to 
very large. Odor pleasant XX. Foliage medium in size and color margins 
green, stem not very well leaved out up to flower, stout, perfectly smooth. 

CHARLES VERDIER 

Species: P. albiflora. History: Origin not known. 
Becaehion im brief: Full double, purplish light carmine, late bloomer, 

goo 
Description in detail: Rose type, not differentiated, rather flat; no rem- 

nants anywhere, rather loose in make-up. Carpelodes not distinct, no flecks, 
central mass of staminodes much shorter and smaller. Color very dark 
solferino 4 (157). Size medium to large. Odor pleasant XX. Foliage 
medium in size and color, smooth. Dwarf habit and compact, free bloomer. 

ConsTANT DEvVRED 

Species: P. albiflora. History: Origninated by Calot in 1868. . 
Description in brief: Full double, purplish red, late, very good. 
Description in detail: Rose type, nicely rounded and very little differen- 

tiated; staminodes thick set and even; carpelodes resembling staminodes in 
size and color; center contains a compact mass of small carpelodes well con- 
cealed. Color rosy magenta 2 (169). Size medium to large. Odor pleasant 
XX. Foliage large and vigorous, medium color and smooth. 

Dr CANDOLLE ‘ 

Species: P. albiflora. History: Originated by Crousse in 1880. 
Description in brief: Full double, bright lilac purple, late bloomer, very 

good. 
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Description in detail: Rose type, rather flat, not differentiated; no stamens 
or remnants, but staminodes of various sizes mixed together. Carpelodes 
not differing from staminodes; no flecks evident; a compact burtch of petal- 
oides in the center. Uniformly good color throughout, lilac purple 1 (160). 
No odor perceptible. Size large. Foliage abundant and strong, branching 
out well up to the flower, quite distinct wavy margins, hairy below, medium 
in color. 

FeL1x CRroussE 

Species: P. albiflora. History: Originated by Crousse in 1881. 
Description in brief: Full double, brilliant flame red, very valuable, mid- 

season. 
Description in detail: Rose, perfect form, rather flat; guards slightly dif- ~ 

ferentiated and folded back against stem; staminodes an inch or more wide 
and even, truncate and often notched at apex. Carpelodes not distinguished 
from staminodes. No remnants. Center composed of a compact bunch of 
short petaloids. Color of entire flower uniform Tyrian rose 3(155). Size 
large. Odor pleasant, faint. Foliage wide leaves, medium color and smooth. 

GEN. BERTRAND 

Species: P. albiflora. History: Originated by Guerin. First described in 
Revue Horticole, 1845, p. 396. 

Description in brief: Rose type, full double, deep pink, midseason, 
medium value. 

Description in detail: Rose, well differentiated, petalodes fairly even and 
uniform, reaching one-half inch in width, lighter on tips and streaked some- 
what with salmon, spreading open from center; carpelodes but little larger 
than staminodes, a few vestiges of carpels and seeds may sometimes be found 
in very center, carpelodes flecked crimson. Color solferino red 1(157) on 
guards, center streaked with lighter and salmon tints. Odor pleasant X. 
Foliage rather small leaflets of medium color, hairy below. 

Henri LAURENT 

Species: P. albiflora. History: Originated by Crousse in 1875. 
Description in brief: Full double, purple rose, late bloomer, good. 
Description in detail: Rose type, not differentiated, rosiform, staminodes 

thick set and reaching one inch in width. Carpelodes differing slightly, but 
not flecked. Large tuft of secondary staminodes in center and shorter than 
carpelodes. No remnants. Color, purple rose 4(150), uniform throughout, 
but fading in sun till tips become lighter and give a silvery tone. Size 
medium. Odor pleasant X. Stem fairly short. Foliage dark a very 
long narrow leaflets, curved up, very hairy below, vigorous. 

Henry WoopwaArp 

Species: P. albiflora. History: Originated by John Richardson of Dor- 
chester, Mass., and described by R. T. Jackson in 1904. Named for Dr. 
Henry Woodward, an English paleontologist. 

Description in brief: Full double, lilac rose, late bloomer, very good. 
Description in detail: Rose type, somewhat differentiated; staminodes 

broad and long, and well set; carpelodes much like staminodes. No rem- 
nants or flecks. Color pale lilac rose 1(130), uniform —all petalodes much 
deeper pink at base, shading to white at tips, thus giving a beautiful silvery 
effect. Size medium to large. Odor pleasant. Foliage medium in size and 
color, smooth. Stems tall and vigorous but somewhat drooping. 

ISABELLE KARLITSKY 

Species: P. albiflora. History: Originated by Guerin in 1858. 
Description in brief: Full double, deep pink, midseason, good. 
Description in detail: Rose type, staminodes next to guards narrower 

and with some salmon tints. Well differentiated. No remnants of any kind. 
Color, solferino red 1(157) with the collar next the guards a little lighter, 
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the very tips of petals a little lighter, giving a silvery appearance. Size, 
medium to large. Odor, pleasant XX. Foliage medium in size and color, 

smooth. 

Jutes CALot 

Species: P. albiflora. History: Originated by Calot in 1861. 
Description in brief: Full double, bright pink, shaded white, midseason, 

good. 
Description in detail: Rose type, not well differentiated; no remnants, but 

carpelodes flecked with crimson. Color, lilac purple 1(160), base of petals 

a beautiful bright color, more cerise than the tips, which fade off into pale 

solferino 1 (157); color very pleasing. Odor pleasant. Foliage perfectly 

smooth, large and vigorous, leathery. 

La COQUETTE 

Species: P. albiflora. History: Originated by Guerin in 1861. 
Description in brief: Full double, deep pink, midseason, very good. 
Description in detail: Rose, well differentiated; staminodes packed into 

flat-topped ball about one inch wide; carpelodes in a compact mass in center, 
almost wholly transformed, a few crimson flecks; color of guards, solferino 
red 1 (157), staminodes about same color but variable, some lighter. Size 
large. Odor pleasant XX. Foliage vigorous, very large wide leaflets, dark 
green, quite hairy below for a Chinese peony. 

MapAMe GEISSLER 

Species: P. albiflora. History: Originated by Crousse in 1880. 
Description in brief: Full double, violet rose, base of petals light Bengal 

rose color, late bloomer, very good. 
Description in detail: Rose type, not differentiated; guards and staminodes 

folded back against stem; petaloides thick set, a large, round, full bloom. 
Carpelodes not differing from staminodes and not flecked, center very full 
of well-formed secondary staminodes; no remnants. Color violet rose 
4 (154), tips of petals white or nearly so, giving a beautiful silvery appear- 
ance. Odor pleasant X. Foliage strong and vigorous, very leathery and 
ce dark green and hairy below. Plant of medium height with drooping 
owers. 

Mapame Moreau 

Species: P. albiflora. History: Originated by Crousse in 1881. 
Description in brief: Full double, violet rose, early, good. 
Describtion in detail: Rose type, no remnants; carpelodes with a distinct 

magenta tint in center which detracts from flower; stem very stout; 
foliaceous bracts three inches long right up under the flower. Color violet 
rose 1(154), with center a shade darker and collar next guard a shade lighter. 
Size medium to large. Odor pleasant X. Foliage very large and vigorous, 
leaves near flower mostly simple, practically smooth. 

Mite. RENEE DESSERT 

Species: P. albiflora. History: Originated by Mechin in 1880. 
Description in bricf: Full double, deep pink, late bloomer. 
Description in detail: Rose type, very distinct, fairly well differentiated, 

ring of staminodes much shorter and narrower, uniform in color and fringed 
at tips, then a ring of much longer carpelodes of same color, but not flecked, 
mostly 114 inch wide;.within there is a mass of secondary staminodes with 
tips cut like carnation petals. By crowding these aside there may usually be 
found in the center a few fairly large, smooth, bright green carpels with red 
stigmas; no remnants. Color solferino red 1 (157). Size large. Odor 
pleasant. Foliage large, very wide leaflets, dark green and smooth. 
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MATHILDE DE ROSENECK 

Species: P. albiflora. History: Originated by Crousse in 1883. 
Description in brief: Full double, lilac rose, late, very good. 
Description in detail: Rose type, not differentiated, rosiform, staminodes to 

one inch wide and thickly set, not differing much from carpelodes which are 
flecked and also streaked down the middle with carmine. Secondary flower 
in center all changed to petaloids very thickly set and short. No remnants. 
Color pale lilac rose 1 (178). Size very large. Odor pleasant XX. Foliage. 
vigorous, thick and leathery, medium color and smooth. A very good 
bloom of good substance. 

MopeEstE GUERIN 

Species: P. albiflora. History: Originated by Guerin in 1845. 
Description in brief: Full double, lively bright solferino, midseason, 

very good. é 
Description in detail: Rose type, well differentiated, rather loose in 

structure; staminodes fairly even and inner ones wider than outer ones; 
weak flowers show some cream-colored carpels, while established plants 
give fully double flowers. Color solferino red 2 (157), and very lively. 
Odor pleasant X. Foliage medium size, quite dark green, smooth; stems and 
petioles purplish. 

NoemM1£E DEMAY 

Species: P. albiflora. History: Originated by Calot in 1867. 
Description in brief; Full double, mauve rose, early bloomer, very good, 
Description in detail: Rose type, very little differentiated; very stout 

stems; petalodes and carpelodes of-various sizes, shapes and widths. Next 
the carpelodes is a ring of staminodes which are Japanese in type, having 
remnants which are quite different in color; being a cerise yellow, they are 
not prominent, being mostly hidden; no carpels, but a compact mass of 
carpelodes in very center, general tendency to be two-storied. Color of 
guards mauve rose 1 (153). Size medium to large. Odor pleasant XX. 
Foliage large and vigorous, dark green, perfectly smooth. 

PRESIDENT DE MONTZEY 

Species: P. albiflora. History: Originated by Crousse in 1875. 
Description in brief: Full double, rosy magenta, late, dwarf habit, stiff 

stems; good. 
Description in detail: Rose type, fairly well differentiated; petalodes not 

uniform; carpelodes to 1% inch wide bending away from center, showing 
small tuft of short narrow carpelodes; no remnants of any kind. Color 
rosy magenta I (169), uniform. Size medium. Odor neutral. Foliage 
medium in size and color, smooth. 

SouVENIR DE L’ExposiTION UNIVERSELLE 

Species: P. albiflora. History: Originated by Calot in 1867. 
Description in brief: Full double, clear violet rose or cherry, late 

bloomer; very good. 
Description in detail: Rose type, not at all differentiated; staminodes 

large, coarse and massive to 1% inch wide; carpelodes like staminodes 
except in very center, where they are smaller and shorter; no remnants 
anywhere, and no flecks. Color brilliant violet rose 1(154). and even 
throughout. Size large. Odor pleasant X. Foliage medium in size and 
color, smooth. Illustrated on back cover of Cottage Gardens Catalog for 
1907. 

VILLE DE NANcy 

Species: P. albiflora. History: Originated by Calot in 1872. 
Description in brief: Full double, rosy magenta, late bloomer, good. 
Description in detail: Rose type. not differentiated, staminodes thickly 

set, up to one inch wide; no remnants; carpelodes much like staminodes, and 
no flecks apparent. Center full of small secondary petaloids; symetrical 
bloom; stems green and stout. Color rosy magenta 4 (169), even through- 
out. Size medium. Odor pleasant. Foliage medium size and color, smooth, 
margins wavy. 
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VoLcANn 

Species: P. albiflora. History: Originated by Lemoine in 1808. 
a a in brief: Full double, very brilliant red, late bloomer, fairly 

good. 
Description in detail: Rose type, not well differentiated, rosiform, often 

with an open center. Staminodes and carpelodes much alike. No remnants, 
but in weak flowers a few stamens may sometimes be found in the very 
center. Outermost guards crinkled and distorted. Color rosy magenta 
1 (169). Size medium. Odor pleasant XX. Foliage very wide leaflets, 
medium in color and smooth, stems stout. 
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PREFACE. 

Studies of garden beans at the Cornell University Experiment 

Station have covered a period of more than ten years. They were 

commenced by Professor L. H. Bailey, who published two bulletins 

(Nos. 87 and 115) upon Lima beans. About this time cooperative 

studies were undertaken with Messrs. N. B. Keeney & Son, Le Roy, 

N. Y. These investigations were instituted by Professor Bailey and 

were continued for two years by the writer. A large number of 

photographs and a mass of data were secured. In I905 a mono- 

graphic study of the genus Phaseolus was undertaken by Mr. C. D. 

Jarvis, the author of the following bulletin, as a subject upon which 

to center work for the degree of Doctor of Philosophy. At the 
same time an opportunity occurred for cooperation with the Bureau 

of Plant Industry. An extensive collection was then grown at 

Ithaca and practically a duplicate collection under the Messrs. 

Keeney at Le Roy. Still another set of plots was maintained by 

the Bureau of Plant Industry at the Arlington Farm near Wash- 

ington. Mr. Jarvis continued field studies at Ithaca for one season, 

when he carried his work to Connecticut where it has been continued 

for two additional years. All departmental data and illustrations 

have been available to Mr. Jarvis. 
The accompanying bulletin then represents a mass of information 

accumulated over a considerable period. It is an attempt to present 

a correct nomenclature and a key to the present-day varieties of 

beans based upon the form and color of the fresh seed. How use- 

ful the key will be in determining old seed will of course depend 

upon the stability of the markings. Fresh seed is what all seeds- 
nen and planters should be interested in. The commercial and 

field aspects of bean growing have been already treated by the 

Experiment Station. This bulletin is not intended for general dis- 

tribution, but rather to supply the bean fancier with technically 

accurate information of immediate value and service. It is also 

proper to state that the manuscript of this bulletin was prepared 

by the author and placed in our hands before the bulletin on the 

same subject was published by the Bureau of Plant Industry. The 

author was in no way responsible for the delay in publishing it. 

[149] 
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I have pleasure in acknowledging the valuable assistance rendered 

by Messrs. N. B. Keeney & Son, bean and pea specialists, of Le Roy, 
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tural Experiment Station of Connecticut; and finally, the painstaking 

manner in which the author of the pamphlet carried to a satis- 

factory conclusion the investigation itself. 

JOHN CRAIG. 



INTRODUCTION. 

New York has been long considered the chief bean-growing state 

of the Union. In 1899 there were 129,298 acres devoted to beans, 

producing 1,360,445 bushels, or a total value of $2,472,668. While 

a very large proportion of the total acreage is devoted to the 

growing of field varieties, large areas are devoted to the growing 

of the more tender garden sorts, either for seed or to supply 

the market with “snaps” and “ green-shelled”” beans to be used 

fresh or for canning. The public demand for northern grown 

seed has led many seed dealers to contract annually with the 

growers of New York and other northern states for large quanti- 

ties of seed. 
In the Year Book for 1900” it is stated that American seedsmen 

catalogued the preceding year 560 real or nominal varieties of 

bush beans and 255 of pole beans. Owing to the meager catalogue 

descriptions, the grower who is anxious to secure the most suitable 

variety for his purpose has little to guide him. If he is desirous 

of trying some new variety, or improved form of an old one, he 

is just as likely to select some old variety with a new name, or with 

a few high-sounding descriptives attached to it, as a distinct new 

sort. 

A seed catalogue is issued primarily for the purpose of selling 

seed. If its mission were fulfilled in proportion to the accuracy 

of its descriptions there would be little need for the publication of 

this paper. Nearly every catalogue in which, for example, the 

variety Currie’s Rust Proof is listed, states that it is distinctly 

rust-proof. The number of stringless and rustless varieties is ex- 

ceedingly small as compared with the number listed as such. So 

long as the seedsman finds it unprofitable to call attention to the 

defects and to state without exaggeration the valuable characters 

of a variety, we cannot expect to find reliable descriptions in our 

seed catalogues. From present indications, however, the time is 

not far distant when the seed catalogue will be a much more use- 

ful publication than it is now. It will give not only reliable informa- 

tion regarding the culture of the various crops, but accurate 

descriptions of the various varieties, and advice as to their adapta- 

tion to soil, climate and other conditions. 

*U. S. 12th Census Report, 1900. 
* Tracy, Yearbook, U. S. Dept. of Agr., 1900. 
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Even if the average seedsman were disposed to give complete 

and accurate descriptions he would be unable under present condi- 

tions to do so, for only a small number of the larger seed-houses 

maintain trial grounds. The growing of beans for seed is usually 

done by specialists, and in the absence of any published descrip- 

tions of the various varieties, each grower makes his selection ac- 

cording to what he believes is the true type. Asa result, a variety 

soon loses those characters which mark it as distinct and desirable 

for some particular purpose. There is therefore a strong demand, 

both by the growers and the dealers, for more definite information 

about the qualities of the various advertised varieties. 

A better knowledge of existing types would obviate the whole- 

sale re-naming of varieties. It is evident, therefore, that there 

should be a published description of the various horticultural var- 

ieties. The best time for such publication is when the variety is 

introduced, and the one most capable of writing the description is 

the originator, for he alone knows the peculiar characteristics and 

adaptations of the new type. The present paper will in no way 

take the place of such publications, for the writer must treat the 

varieties as he finds them. The purpose here is to call attention 

to the importance of establishing standards and to furnish in printed 

form as much information as possible about the varieties of one 

of our most important garden crops. 

A further reason for the publication of detailed descriptions 1s 

found in the correlation of characters. Some common character 

often suggests other peculiarities not always apparent. For ex- 

ample, an ill-defined, flattish point on the pod is in itself of no 

value, but it is a good indication of lack of fiber in the pod, for 

it is quite possible to determine the stringiness of a pod by the 

character of the point or spur. In the same way the purplish 

color of stems is a character of no horticultural value, but it indi- 

cates a dark colored seed. 

To determine the economic value of the various varieties of beans 

would require not only a test of all varieties under varying condi- 

tions of soil and climate, but a trial extending over a number of 

years. The present paper, however, makes frequent comment on 

the vigor, hardiness, productiveness, disease resistance, and the like, 

but it must be borne in mind that these are observations of three 

seasons only — 1905 at Ithaca, 1906 and 1907 at Storrs, Connecti- 

cut. It should be mentioned, however, that the writer’s conclusions 

were somewhat verified by a visit during the season of 1905 to 

the trial grounds of the United States Department of Agriculture 

at Arlington, Va., and of N. B. Keeney & Son, Le Roy, N. Y. 



AMERICAN VARIETIES OF BEANS. 

THE PRODUCTION OF NEW VARIETIES. 

The development of varieties is one of the most interesting pages 

in the history of American horticulture. The limit of the present 

paper restricts us to a mere mention of the fact. The veteran 

grower of to-day, when he is confronted with the modern seed 
catalogue, with its maze of names, would gladly recall the time 

when he could number the varieties of any one vegetable on the 
fingers of one hand. Thorburn in 1805 listed 70 varieties of vege- 

tables. A few new varieties were added annually, but no marked 

progress was made until after the Civil War. This may be at- 

tributed, in part, to the rapid development of the seed business about 

that time, but more particularly to the changes produced by the 

varying conditions under which plants were grown. Every year 

since that time has witnessed scores of new forms; many of them 

have proved to be real acquisitions, while others were lacking in 

desirable characters, or have displayed inferior characters and were 

in consequence gradually replaced by more desirable sorts. 

During recent years, much effort has been devoted to the develop- 

ment of improved varieties of beans and much has been accomp- 

lished. One grower in New York State, during the last twenty 

years, has developed fifteen distinct types and as many improved 

strains of other varieties which are recognized as valuable acquisi- 

tions. It is remarkable, however, that most of our varieties 

have been brought about by chance. In speaking of the advent of 

the Dwarf Limas, Professor Bailey! says: “They appeared in 

the same way that nearly all new varieties of plants originate: 

they were found growing amongst plants of common and well- 

known varieties. A single plant, a ‘sport,’ was first observed in 

some cases, and in others several original plants were discovered. 

The Kumerle or Thorburn Dwarf Lima originated from occasional 

dwarf forms of the Challenger Pole Lima which J. W. Kumerle, 

of Newark, New Jersey, found growing in his field. The Hend- 

erson, as we have seen, was a chance dwarf picked up in Virginia. 

The Burpee came from a single plant of the Large White Lima. 

* Bailey, L. H., The Dwarf Lima Bean, Bul. 87, Cornell Exp. Sta., 1895. 
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Mr. Palmer, with whom it originated, had his entire crop of Limas 
destroyed by cut-worms in 1883. He went over his field to re- 

move the poles before fitting the land for other uses, but he found 

one little plant, about ten inches high, which had been cut off 

about an inch above the ground, but which had re-rooted. It bore 

three pods, each containing one seed. ‘These three seeds were 

planted in 1884, and two of the plants were dwarf, like the parent. 

By discarding all plants which had a tendency to climb, in succeed- 

ing crops, the Burpee Bush Lima, as we now have it, was de- 

veloped.” 

The improvement of varieties as an occupation attracts few peo- 

ple, for the only reward for such work is the pleasure one gets 

out of it. Mr.C. N. Keeney of Le Roy, New York, undoubtedly has 

done more along the line of bean breeding than any one else in 

America. The seedsmen when in need of something new are in 

the habit of calling on Mr. Keeney. His business is the growing 

of beans, peas, and sweet corn for seed. While he occasionally 

practices crossing, he has accomplished more by judicious selection. 

As an example of his work in selection may be mentioned the 

variety known as Stringless Refugee Wax. This variety was pro- 

duced from the old variety, Refugee Wax, which possesses many 

valuable characters, but the pods of which are decidedly stringy. 

The varieties are very similar in every respect, except that the 

former is stringless. From the variety Golden Wax was developed 

a type, Rustless Golden Wax, that is immune to the dreaded bean 

disease, anthracnose. These results are very encouraging. 

On the other hand, there is still much to be desired in the way of 

varieties for special purposes. We need a wax variety that is as 

hardy, as productive and as resistant to disease as Navy Pea; similar 

in habit and as reliable as Red Valentine; with pods as uniform and 

of as good appearance as Davis Wax; and of as good quality as 

Yosemite. We need for the canning trade, a variety similar to Late 

Refugee but less susceptible to disease. We need also special varie- 

ties for particular soils, climates, markets and uses. 

The market gardener can do much toward developing a strain 
for his particular purpose. He must first of all “know beans”; 

that is, he must be acquainted with the existing varieties. After 

deciding which variety most nearly approaches his ideal, he should 

persistently select the more desirable individuals until the ideal is 

reached. If such characters as vigor, productiveness, disease-re- 

sistance, and the like are desired the unit must be the plant; if 

the characters pertain to the pod the unit must be the pod; if 
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seed characters are sought the unit must be the seed. A common 

error in plant breeding is the working in opposition to nature. 

For example, extreme earliness and extreme productiveness should 

not be looked for in the same variety. 

After having produced the ideal type, very careful selecting and 

“roguing ” will be necessary to maintain it. A grower should 

always have a separate plantation from which to select his seed. 

However, unless he is favorably situated and is prepared to give to 

the work of selection the necessary attention, it is much better for 

him to purchase his seed from a reputable house. There are many 

such houses that contract the growing of their seed with men who 

are experts in the production and selection of good seed. 

SYNONYMY. 

The list of varieties of beans is so large that one is inclined to 

say at once that many of the names must be synonymous. Of the 

number of varieties of beans listed by American seedsmen in 1905, 

about fifty per cent. proved to be distinct forms. Environmental 

conditions are extremely variable. Moreover, since only a few 

seedsmen maintain trial grounds, and authentic printed descriptions 

are wanting, the causes of such wholesale re-naming are evident. 

Again, seedsmen often list the same variety under two or more 

names in order to maintain their trade in certain localities where 

certain types have local names. Then there are some growers and 

possibly a few seedsmen who think more of something they can 

name than something of real value. The productions of such men 

are the forms which shine in the pages of the seed catalogue for a 

few years and then suddenly fall into oblivion. 

There is, however, another type of synonym, or what we may 

call a “typonym.’”’ It is easy to understand why a certain stock 

of a variety by good cultural treatment and careful selection may 

be somewhat improved, and how another stock with poor treatment 

may deteriorate. This is exactly what appears to have taken place 

in many instances. Often a variety has become modified to such 

an extent that it has been given a name and put on the market 

as a distinct variety. It is quite proper and desirable that this be 

done, but when the seed gets into the hands of another seedsman 

or grower who is not careful to maintain the standard, the variety 

tends to revert to the original type. We find all stages of this 

modification and reversion. The general characters are similar but 

the minor characters differ. 
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Many supposed new varieties are nothing more than improved 

stocks of some old variety or even some particular seedsman’s 

stock which may or may not be better than any other stock. While 

it is true that many of these apparently synonymous varieties exist 

as a matter of commercial expediency, a far greater number exist 

because each is better adapted to some set of conditions than 

any other type with which the individual grower is acquainted. 

The important point is that many of these strains or stocks may 

often possess some particular character not found in the original 

type. Therefore, many of the types stated to be synonyms on the 

following pages may be more valuable under certain conditions and 

for certain purposes than the type represented by the name chosen. 

Then we have similar forms originating in different places. This 

accounts for at least a few synonyms. We find many forms differ- 

ing only in color of flower —a character of no horticultural value. 

At the same time, either one of these forms may possess latent 

characters of value to the horticulturist which the other does not 

possess. Professor Bailey! in writing on this subject says that 

‘“ varieties which are, by common consent, regarded as synonymous 

with an older type or name, are not necessarily identical with that 

type in all respects.” 
A true synonym, therefore, is produced by the re-naming of a 

variety. Similar forms that have been produced by a divergence 

from the recognized type and forms that have originated independ- 

ently are not necessarily synonymous in every respect, but, on the 

following pages, they are all, for salient reasons, regarded as 

synonyms. 

NOMENCLATURE. 

From what has been said on the subject of synonymy, we are 

better able to understand the meaning of the term “ variety.” A 

variety, in the horticultural sense, may be said to consist of those 
plants of a species which have been so altered by environment, 

selection, crossing, or other influences, that they have attained dis- 

tinct and valuable characters. While somewhat opposed to our 

usual conception of a variety, in that it calls for valuable, as well 

as distinct characters, this definition will exclude nothing of horti- 

cultural value. When the term variety is used in this paper it 

refers to a certain type and its useful synonyms. 

After determining the distinct types it becomes necessary to de- 

cide which of the many names applied by seedsmen should be the 

* Bailey, L. H., “ Survival of the Unlike,” p. 242 (1896). 
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one by which a particular type shall be known. In order to apply 

the rule of priority, it becomes necessary to consult all the available 

seed catalogues of some 250 seedsmen. As a result of such con- 

sultation a great deal of useful information regarding the history 

of varieties has been acquired. As a rule the first name applied 

to a variety is the one here adopted, but in order to preserve the 

identity of some varieties this rule could not be applied. Many old 

varietal names have gone out of use and some other name has 

been substituted. A good example of this is found in the well- 

known variety Golden Wax, which was first introduced about 1871 

as York Wax; but very few people know the variety by this name. 

For this reason, in many cases the more popular name has been 

chosen in preference to the one by which the variety was first known. 

Much confusion is caused by the similarity of varietal names. 
Examples are: Burpee’s Stringless Green Pod, Giant Stringless 

Green Pod, Giant Stringless Wax, and Grenell’s Stringless Green 
Pod, names applied to varieties which are quite different from each 

other, as are also Refugee, Early Refugee, Golden Refugee, 

Refugee Wax, and Stringless Refugee Wax. In such cases an at- 

tempt has been made to alter the name and at the same time pre- 

serve its identity. 

The greatest source of confusion, however, lies in the indiscrimi- 

nate use of descriptive words that may, or may not, indicate real 

varietal differences. A good example in which the descriptives mark 

no real varietal charecters is found in the variety Red Valentine, 

which is catalogued under 67 different names, of which the follow- 

ing are a few: Early Valentine, Extra Early Valentine, Early Red 

Valentine, Extra Early Red Valentine, Improved Extra Early Red 

Valentine, Round Red Valentine, Round Pod Valentine, Early 

Round Pod Valentine, Extra Early Round Pod Valentine, Improved 

Valentine, Improved Round Pod Red Valentine, Earliest Improved 

Round Pod Red Valentine, Red Speckled Valentine, Improved 

Round Pod Red Speckled Valentine, New Improved Round Pod 

Extra Early Red Speckled Valentine and so on. Sometimes, how- 

ever, such descriptive words do mark varietal differences. Ex- 

amples are: Henderson Bush Lima and Improved Henderson Bush 

Lima; Golden Wax, Improved Golden Wax and Rustless Golden 

Wax. It frequently happens also that such words indicate superior- 

ity of stock. But their use has been so much abused that they carry 

little weight with the public. On the following pages such descrip- 

tive words that do not indicate varietal differences have been 

dropped, except in cases where confusion with other varieties is 
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likely to occur and where there is danger of a variety losing its 

identity. 

As far as possible such words as early, earliest, select, pedigree, 

extra, improved, famous, new, celebrated, genuine, perfect, prolific, 

and the names of persons have been omitted. The words pole, 

bush, dwarf, and climbing, also, have been omitted, except where 

we have both dwarf and climbing forms of the same variety. It 

is evident, from what has been said, that no hard and fast nomen- 

clatorial rules can be applied to a subject of this kind. 

CULTURAL PECULIARITIES. 

The bean is a tropical or semi-tropical plant and is therefore 

very susceptible to injury by frost. It succeeds well, however, in 

all parts of the world where there are at least three or four months 

of the year free from frost. The English Broad Bean is more 

hardy and will stand considerable frost. The common bean (Phase- 

olus vulgaris) is not particular as to soil. It will thrive on poor 

soil better than many other crops. This fact is accountable for 

the familiar expression: “It’s good enough for beans.” It suc- 

ceeds best on a moderately light well-drained soil. This is es- 

pecially true with the garden varieties which, in order to produce 

good crisp and fleshy pods, require rapid development. While the 

bean belongs to the family of plants known as nitrogen gatherers, 

good results are obtained from light dressings of soluble ni- 

trogenous fertilizers. Such applications, by increasing the vigor, 

tend to make the plant less susceptible to disease. Lima beans 

require more careful treatment. Professor Bailey! in this con- 

nection says: “ The large flat Limas are perennial or at least 

plurannuals, in their native countries. 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 place, 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- 

called ‘ quick’ soils are best. Soils which are naturally sandy and 

loose, but which have been enriched in previous years by the addi- 
tion 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 rank and too late growth. If any fertilizer is applied the 
— 

* Bailey, L. H., Bul. 115, Cornell Exp. Sta., 1896, p. 365. 



159 

year in which the beans are planted, it should be such as will be- 
come available very quickly and therefore tend to hasten the 

maturity of the crop. We prefer, therefore, to use one of the con- 

centrated fertilizers, especially those that 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 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.” 

The seed is planted in the spring as soon as all danger of frost 

is past. Subsequent plantings at intervals of three weeks may be 

made if a continuous supply of “snaps” is desired. The depth of 

planting varies from one to three inches according to the kind 

of soil—the lighter the soil the deeper they may be planted. The 

dwarfs are usually planted, either with a drill or by hand, in rows 
two to two-and-a-half feet apart and about eight inches in the row, 

depending upon the variety. The climbers are planted in hills of 

four or five seeds each, three to four feet apart each way. Each 

hill is supplied with a pole eight to ten feet in length. With the 

larger growing varieties not more than two plants to a hill are 

allowed to grow, but as a rule three or four plants constitute a 

hill. 
The earlier dwarf varieties will produce edible pods in about 

six weeks, while the earlier pole varieties require about eight or 

nine weeks. If the edible pods are gathered as they develop, the 

plants will remain green and productive for several weeks. 

INSECT ENEMIES. 

Weevil— The most formidable insect enemy of the bean in 

America is the bean weevil (Bruchus obtectus). It made its first 

appearance in New York State about 1862 and has since become very 

abundant and troublesome. It is a grayish-black beetle, somewhat 

variable in size, but seldom exceeding one-eighth of an inch in length. 

The minute eggs are deposited on the green pods in the field, and as 

soon as hatched the young larva burrows through the pod and 

enters one of the beans. Within the developing seed it feeds and 

grows apace, and when matured it transforms to a pupa. In this 

stage it remains for about a week or two when the adult insect 

emerges. By this time the crop will be harvested and the female 
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will commence to deposit her eggs in the stored seed, and in this way 

several generations a year are produced. As many as ten or fifteen 

insects may be found in an individual bean. It is evident, then, that 

unless precautions are taken every seed may soon become “ buggy ” 

and be rendered useless either for seed or consumption. This in- 

sect does not injure the plant or the edible pod. Serious injury 

to the stored seed may be avoided by fumigation with carbon 

bisulphid. The seed as soon as harvested is placed in a tight box 

or bin and the liquid placed on top of the grain in shallow dishes in 

the proportion of about 2 lbs. to 1,000 cubic feet. The bin is covered 

over with blankets, oilcloth, or such material, and left for twenty- 

four or thirty-six hours. This treatment does not injure the seed for 

any purpose. 

Other insects.— The bean ladybird (Epilachna corrupta, Nuls.), 

the bean leaf-beetle (Cerotoma trifurcata, Forst.), and one of the 

blister beetles (Macrobasis unicolor, Kby.) are occasionally found 

feeding upon the foliage. They are easily kept in check by the 

use of any of the arsenicals. During the past season one of the 

leaf-hoppers (Empoasca fabae, Harr.) was abundant and did con- 

siderable damage by sucking the juice from the foliage. No injury 

was observed where the plants were sprayed with Bordeaux mix- 

ture. 

DISEASES OF THE BEAN. 

Anthracnose (Glocosporium lindemuth ianum, Pass.).— This is 

by far the most common, and, because of the difficulty in treating it, 

the most serious enemy of the bean. It is commonly called “ pod 

spot,” and unfortunately in New York State the name “rust” 

is frequently applied to it. The “rust” is an entirely different 

disease, mention of which will be made later. The anthracnose 

is caused by a fungus which first appears on the leaves and pods 

as brown specks, and later as sunken ulcers which imcrease in size 

and unite, forming large blotches. It is more noticeable on the pods, 

rendering them unsalable. Infection not only takes place in the 

field, but in the basket on the way to market or factory. The 

disease is carried over in the seed, and in refuse remaining in the 

field. 

With our present knowledge the disease cannot be prevented, but 

it can be partially held in check by three thorough applications of 

Bordeaux mixture. The essential part of this treatment lies in 
commencing to spray soon after the first true leaves of the plant 
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appear. It is well to burn the refuse in the field, avoid successive 

plantings of beans, and select plump healthy seed. Experiments 

with varying results have been conducted with a view of determin- 

ing the influence of hot water and certain chemicals on the seed 

before planting. 

Bacteriosis, blight, or wilt (Pseudomonas phaseoli, Sm.).— Al- 

though this disease is not as common as anthracnose it is more 

destructive when it once breaks out. Whole plantations have been 

wiped out within a few days. It is caused by a species of bacteria 

which produces large brown patches on the leaves, stems, and pods, 

at first watery but later becoming dry and hard. It is believed 

that insects going from one plant to another may be a means of 

infection. The treatment for this disease is the same as for anthrac- 

nose. 

Bean Rust (Uromyces appendiculata, Lev.).— This disease is 

caused by a fungus, but as the injury is chiefly confined to the 

leaves, it is not so serious as those previously described. It appears 

in the form of small rusty specks which, unlike the anthracnose, 

are somewhat elevated. The spots later become dark brown, which 

is the color of the winter spores. Early spraying with Bordeaux 

mixture will prevent damage. 

The Downy Mildew of Lima Beans (Phytophthora phaseoli, 

Thaxter).— This is a very serious disease, but fortunately is re- 

stricted to the Lima beans. A downy appearance of the young 

pods is the first indication of the presence of the disease. The 

downy area increases and the whole bean becomes coated and 

finally rots. The disease is believed to be transmitted by insects, 

especially bees. In regard to the treatment of the disease Dr. 

Sturgis! says: “ The conclusions drawn from the experiments with 

fungicides show that even in a season most favorable for the Lima 

bean mildew, a thorough treatment of the vines with Bordeaux 

mixture will insure a crop. The selection of well-drained land and 

a light soil, reducing the number of vines in a hill and planting the 

poles erect, will insure conditions as little favorable to the develop- 

iment of the fungus as possible.” 

Other diseases. Vhe Bean Leaf Spot (/sarisopsis griseola, Sacc.) 

and the Bean Leaf Blotch (Cercospora cruenta, Sacc.) are two fun- 

gous diseases which occasionally injure the foliage, which can be 

controlled by spraying with Bordeaux mixture. 

“Rpt. ee Exp. Sta., 1897, pp. 164, 165. 
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DISEASE RESISTANCE. 

The subject of disease resistance in plants has received increased 
attention of late. Because of the severity of anthracnose, in 

recent years much effort has been given to the production of dis- 

ease-resistant varieties of beans. As shown in the following pages, 

a considerable number of varieties are described as being more or 

less disease-resistant. It is note-worthy that some of the newer 

varieties appear to be immune. This immunity, however, seems 

only temporary, for many varieties which were considered resistant 

a few years ago are now susceptible. This suggests the importance 

of selection in order to maintain a certain standard. It may also 

suggest the importance of new varieties. No data on this subject as 

applied to beans has been obtained. Professor Eckenbrecher! found 

that certain newer varieties of potatoes were comparatively free from 

scab. On the other hand, while varieties of recent origin frequently 

show a high degree of resistance, many of them are just as 

susceptible as the older ones. There are also a number of our 

oldest varieties which show a tolerable degree of resistance. 

In general, the wax-podded sorts are the most susceptible to dis- 

ease. Many of the green-podded sorts of the best quality are also 

susceptible. The field varieties are usually less so. 

DESIRABLE VARIETIES FOR VARIOUS PURPOSES. 

The varieties mentioned in the following lists are those which, 

in general, have proved most desirable for various purposes. But 

there are undoubtedly many varieties not mentioned in these lists 

which may be better adapted to special conditions. The choice 

of a variety is influenced by various conditions, such as soil, climate, 

distance from market, and taste and fancy of the market. The 

several lists that follow are made up of varieties of various types, 
such as flat and round pods, plain and splashed pods, and so on. 

Varieties for market were selected from the standpoint of pro- 

ductiveness, hardiness, attractiveness and shipping qualities, rather 

than from the standpoint of quality or texture. 

Dwarf varieties for home use-— Wax-podded snaps: Wingold, 

Burpee Kidney, Pencil Pod Black Wax, Stringless Refugee Wax, 

Keeney Rustless, Yosemite, Green-podded snaps: Giant Stringless, 

Refugee, Warren. Green-shell beans, excluding Limas: Warren, 

Improved Goddard, Ruby Horticultural. Limas: Wonder, Dreer, 

Wood Prolific. 

*C. von Eckenbrecher, Berichte Deutsch.-Kart.-Kult.-Stat., 1903. 
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Dwarf varieties for market—Wax-podded snaps: Hodson Wax, 

Wingold, Keeney Rustless, Refugee Wax, Davis. Green-podded 

snaps: Red Valentine, Hodson Green Pod, Refugee, Giant String- 

less, Warren. Green-shell beans, excluding Limas: Crimson Beauty 

(for early crop), Improved Goddard (for main crop), Ruby Horti- 

cultural. Limas: Wood Prolific (for early crop), Wonder (for 

main crop), Dreer (for late crop). 

Pole varieties for home use-— Wax-podded snaps: Golden Car- 

mine, Golden Cluster, Indian Chief. Green-podded snaps: Black 

Kentucky Wonder, Creaseback (for early crop), Scotia, Lazy Wife. 

Green-shell beans, excluding Limas: Lazy Wife, Golden Carmine, 

Black Kentucky Wonder, Childs Horticultural. Limas: Wood Im- 

proved (for early crop), Ideal (for main crop), Challenger (for 

late crop). 

Pole varieties for narket.— Wax-podded snaps: Indian Chief, 

Kentucky Wonder Wax, Golden Carmine, Golden Cluster. Green- 

podded snaps: Creaseback, Lazy Wife, Black Kentucky Wonder, 

Scotia. Green-shell beans: London Horticultural, Childs Horti- 

cultural, Brockton, Case Knife, Worcester Mammoth. Limas: 

Wood Improved and Leviathan (for early crop), Challenger (for 

late crop), Ideal (for main crop). 

Desirable field varicties for dry-shell purposes—Of the kidney 

type: White Kidney, Prolific Pickler, Red Kidney. Of the mar- 

row type: Vineless Marrow, White Marrow, Aroostook, China Red 

Eye. Of the medium type: Burlingame. Of the pea type: Navy 

and Snowflake. 

Desirable varieties for the canning trade.—The canning and pick- 

ling business in New York state is becoming an important industry. 

Hundreds of acres of beans are annually grown to supply this trade. 

While canners will accept various types, they prefer and will pay 

a higher price for a uniform, green-podded sort of the type of 

Refugee. This variety is more extensively grown for this purpose 

than any other. Early Refugee, Golden Refugee and Red Valen- 

tine are also used and are very profitable for such purpose. 

Little-known meritorious varietics— Dwarf wax-pods: Hodson 

Wax, Keeney Rustless, Wingold, Burpee Kidney, Burpee White 

Wax, Golden Crown, Jones Stringless, Stringless Refugee Wax, 

Market Wax. Dwarf green-pods: Hodson Green Pod, Full Meas- 

ure, Byer, Warren, Prolific Pickler, Triumph (for forcing). 
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Dwarf Limas: Wonder, Wood Prolific. Climbing wax-pods: Golden 

Carmine, Kentucky Wonder Wax. Climbing green-pods: Scotia, 
Black Kentucky Wonder, White Prolific, Powell Prolific, Arlington 

Red Cranberry, Brockton. Climbing Limas: Ideal, Leviathan. 

CLASSIFICATION. 

George von Martens! was the first to attempt a monograph of 

garden beans. In his classification, published in 1860, the common 

beans (Phaseolus vulgaris) are separated into seven species, accord- 

ing to the shape of the seed. Another species embraces the “fire 

beans” (Phaseolus multiflorus). A secondary division is based 

upon the color of seed. 

In 1882-3, Wing? described 102 varieties representing four 

genera. xis 
In 1895-6, Bailey® described all forms of Lima beans known to 

him at that time. 

In 1901, Irish* described all obtainable forms as grown at the 

Missouri Botanical Gardens. The list included both American and 

European varieties, and represented five genera and eight species.* 

A classification based upon the habit of growth — whether dwarf 

or climbing — would appear to be the most natural method. Lin- 

naeus and De Candolle used such characters in separating species. 

Dwarf varieties are so easily induced to assume the running habit 

that we have all degrees of climbing, and there now seems to be 

no sharp line of distinction. Seedsmen and gardeners, however, 

use this character in grouping varieties. Beans may be classed ac- 

cording to their uses. String or snap beans refer to those which are 

used for the edible pod; green-shell beans, to those which are used 

in the green shelled condition; and dry-shell beans or ripe seed, 

to those used in the dry state. Beans are often classed according to 

the color of pods, as, green podded and yellow or wax podded. 

Growers are accustomed also to speak of classes of beans, such as 

the horticultural class, characterized by their smooth, flat, dark 

colored leaves and large tumid seeds; the forcing class, character- 

* Note.— Since the preparation of the manuscript for this bulletin there 
has been published by the United States Department of Agriculture a bulletin 
(Bur. of P. Ind. 109) on the subject of “ Garden Beans.” The author, Mr. 
W. W. Tracy, Jr., here furnishes a table for the determination of varieties 
based upon plant, pod, and seed characters, 

*Geo. von Martens, Die Gartenbohnen (1860). 
2H. H. Wing, Rpt. N. ¥. Exp. Sta. -1:89-119 (1582)'}\2> 235-250 “(issape 
*L. H. Bailey, Cornell Exp. Sta. Bul. 87 (1895); 115 (1806). 
*H. C. Irish, Rpt. Missouri Bot. Gard. 12:81 (1901). 
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ized by the medium sized, somewhat slender pod, and frequently 

with a rather small pale green seed; and the field class, characterized 
by their vigor and productiveness. Four distinct types are recog- 

nized among field beans. The following key to the group has been 

prepared by John W. Gilmore,’ Assistant Professor of Agronomy 

at Cornell University: 

Seed 1.5 cm. or more in length, more or less reniform, ratio — 

leneti, wadth, “thickness—I— 4860-3731. «2 she ee we ota Kidney. 

Seed between 1 and 1.5 cm. in length. Thickness exceeding half 
giesieuetn. ©¥=.0537—0026:. <1 saan titan a toms ans ae KOU. 

Seed I to 1.2 cm. in length. Thickness less than half the length. 

OBA T Sais 5 vsyniniiacsi vis “Ponte Says ele 8 ei Sam ame seab a aire Sia aioe) esi aes Medium. 

Seed .8 cm. or less in length, not reniform. 1—.7467-.6096. . Pea. 

On the following pages the varieties of the various species are 

for convenience grouped into two main classes — dwarf and climb- 
ing. These classes are subdivided into green-podded and wax- 

podded varieties. The individual varieties of the various sub- 

classes are treated in alphabetical order. 

Key To ECONOMIC OF THE GENUS PHASEOLUS 

(Bo wulgarts, £. tan etus, PF melivflomesr 

Every author dealing with this genus, for the sake of bringing 

order out of chaos, has felt obliged to formulate a table for the 

determination of varieties. Martens used characters based entirely 

upon the form and color of seed. This work fails to serve our 

purpose, inasmuch as it treats chiefly of European forms. Wing 

followed Martens to a great extent, and evidently with a view of 

simplifying matters introduced edible-pod characters. Irish went 

still further and introduced plant characters. While this is very 

interesting from a botanical standpoint, it is of little use to the 

seedsman or grower, for the reason that all of these characters are 

not visible at the same time; that is, when the edible pods are 

present the dry seed is not, and when we have the dry seed the 

plant and edible-pod characters are not accessible. 

After careful inquiry from several seedsmen and growers as to 

the practical value of a key based entirely upon seed characters. 

the preparation of the following table was undertaken. In view of 

the looseness of color nomenclature, of the variability in seed of 

*A Botanical Study of Field Beans, A Thesis, p. 5 (1905). 
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certain varieties, and of the lack of distinguishing marks of cer- 

tain varieties, especially those with white seed, much difficulty has 

been experienced. The varietal types of Lima beans being not well 

fixed, it seemed advisable to limit our key of this species to the 

separation of the varieties into well-defined groups. 

While the writer is satisfied with the efficiency of the key under 
ordinary conditions, he is conscious of its many imperfections, and 

finds it necessary to indicate the following limitations and pre- 

cautions : 
1. Inasmuch as seed varies somewhat in size and coloring accord- 

ing to the locality, this key is more applicable to northern grown 

seed. As a very large proportion of our bean seed is produced in 

the North, this is not a serious limitation. 

2. Fresh seed only (seed of the last seasons crop) should be 

used, as the markings on old seed are not distinct. 

3. Only thoroughly ripened and cured seed should be used. 

Normally black seed, if harvested prematurely, will be greenish 

brown in color. In samples where black and greenish brown speci- 

mens are found it is necessary to select the natural black type. 

4. Only healthy seed should be used, for diseased seed is usually 

undersized or otherwise deformed. 
5. In any sample it is necessary to select typical specimens. 

6. Accuracy in measurement is necessary; this is especially true 

when the term “ twice as long as broad” is used. An error of a 

fraction of a millimeter in width will often throw the seed in the 

wrong group. It is sometimes necessary to measure a number of 

typical specimens and take the average. Fine pointed dividers and 

a metric rule will answer the purpose, but the use of calipers equip- 

ped with a metric scale which will indicate the measurement after 

simply drawing the points over the seed in the direction desired, is 

recommended. 

The dual or dichotomous system of tabulating has been adhered to, 

so that if the first descriptive sentence does not agree with the 

sample in question, the second or alternative must agree, assuming, 

of course, that such a variety is treated in the table. New forms 

are sure to appear from time to time to which this key cannot be 

applied. If in doubt as to agreement it is well to try the alterna- 

tive before proceeding; and since there are so many shades of 

brown, this precaution is specially applicable to brownish colored 

seed. 



167 

A. With conspicuous lines radiating from the hilum to the dorsal margin 
(P. lunatus). 

B. Less than 2 cm. in length. 
C. Usually not more than .6 cm. in thickness (Sieva type). 

D. Colored with brown or black. 
E. Uniformly specked and splashed with reddish brown...... 

Jackson Wonder. 
EE. Part of seed white, with varying proportions of black or 

HSER OMAN Soba os ao os coe oagddonagaeencuge Black Lima. 
DD. White or greenish white, not colored with brown or black.. 

Henderson. 
Wood Prolific. 

Willow Leaf Bush. 
Willow Leaf Pole. 

Carolina. 
Wood Improved. 

Halsted Cross-Bred. 
CG. Over .6>cm*: int thickness CP otatortype)=cc aoces ene os Dreer Bush. 

Fordhook. 
Dreer Pole. 
Challenger. 

BB. At least 2 cm. in length (Large Lima type). 
C. Color other than white or greenish white. 

ID, Syresypecl evacl lolol! swan Glare iecl soocccscenacne Mottled. 
Di) Goldemeayellow: no ores Noe ae a oe ee Golden. 

CC lWhitevorereenishiwihite i. 2a. 48ch see eee eee Burpee. 
W onder 

Ford Mammoth. 
Garden King. 

Giant. 
Ideal. 

Jersey. 
Large White. 

Leviathan. 
Long Pod. 
Mastodon. 

Salem. 
Seibert. 

Panmure. 
AA. With no conspicuous lines radiating from the hilum to the dorsal 

margin. 
B. At least 1.2 cm. in width and either pure white or light purple, the 

latter densely marked with black (P. multiflorus). 
C. Decidedly flat and at least 2 cm. in length. 

Ds Puce wihite-<.ttsacarkie Sa Ee ee White Dutch. 
DD. Purple, densely marked with black.......... Scarlet Runner. 

CC. Turgid, almost as thick as broad, 1.5 to 2.5 cm. in length. 
D. Less than 2 cm. in length and slightly flattened ............. 

Aroostook Bush Lima. 
DD. At least 2 cm. in length, circular or subcircular in cross 

section. 5 : 
EB, Atleast: teccu, wiewadthicon. -- eesoc one California Butter. 

BB WWsrallywlessetia nines cine itlewi Cte treet Barteldes. 
BB. Less than 1.2 cm. in width; if wider, some other color than white 

or light purple and black (P. vulgaris). 
C. Of more than one color (for convenience the narrow ring around 

the hilum is disregarded and white is regarded as a color). 
D. Part of seed white. 

E. Predominating markings of yellow, ochraceous brown, or 
uff. 

F. The yellow or buff region spotted with dark reddish 
Drow ia tciisarasio citi hee tee ck oie renee Concord. 



168 

FF. The colored region of uniform color. 
G. Hilum with a greenish ring surrounding a brown 

ring. 
H. Large clearly defined yellow blotch on ventral 

area; seed oval in outline ........ Yellow Eye. 
HH. Irregularly marked on ventral area; at least 1.4 

em. in length, oblong or reniform. 
I. Markings ochraceous yellow or brown ...... 

Vienna Forcing. 
IT. Markings light buff ...... Grenell Stringless. 

GG. Hilum with only the brown ring present. 
H. More than twice as long as broad ............ 

Vienna Forcing. 
HH. Not more than twice as long as broad. 

I. At least 1.5 cm. in length..Grenell Stringless. 
II. Less than 1.5 cm. in length. 

J. Usually truncate at both ends; not more 
than! 1.3 7cm. in length see a orien 

Old Fashioned Yellow Eye. 
JJ. Rarely truncate at both ends; at least 1.3 

Chiinlenothee sees Golden Eyed Wax. 
EE. Without yellow, ochraceous brown, or buff markings. 

F. Markings of more than one color. 
G. At least 1.5 cm. in length. 

H. Cylindrical, not more than .7 cm. in width.... 
Round Pod Kidney. 

Wingold. 
HH. Not cylindrical, over .7 cm. in width. 

I. Decidely flat, about .9 cm. in width.. Monarch. 
II. Somewhat turgid, not more than .£& cm. in 

WIGCH: -. hale trsonee eos eee Wardwell. 
Burpee Kidney. 

GG. Less than 1.5 cm. in length. 
fale ssa markings black or nearly so; free from 

red. 
I. At least twice as long as broad .....:n0)me. 

Round Pod Kidney. 
Wingold. 

II. Less than twice as long as broad....Detrott. 
HH. Darker markings magenta, red, or reddish- 

brown. 
I. Line of demarkation between colored and 

white portions usually distinct ............ 
Keeney Rustless. 

IT. Line of demarkation always broken. 
J. Markings distinctly red...China Red Eye. 

JUL sean magenta or reddish brown; not 
red. 

Ke Markings magenta i... Golden Wax. 
KK. Markings reddish brown. 

L. At least 1.4 cm. in length.. Vardvwell. 
Burpee Kidney. 

LL. Less than 1.4 cm. in length. 
M. At least one-third covered with 

Markities: Sui enis th. oo 
Improved Golden Wax. 

MM. Only a small blotch or eye 
around the hilum, frequently 
only one color...Maule Butter. 

FF. Markings of one color. 
G. Markings deep red™. 2 ike ceteris China Red Eye. 

GG. Markings not deep red. 
H. Markings greenish drab ............. Lightning. 
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HH. Markings not greenish drab. 
I. Markings covering at least half the seed.... 

Leopard Wax. 
IT. Markings covering less than half the seed. 

J. At least twice as long as broad........... 
Round Pod Kidney. 

Wingold. 
JJ. Less than twice as long as broad. 

K. Decidedly flat and about .9 cm. in 
wid thtekte cl eetee causa ce Monarch. 

KK. Turgid, and less than .9 cm. in width. 
L. At least 1.4 cm. in length. .Jmperial. 

LL. Less than 1.4 cm. in length. 
M. Conspicuous prclongated eye, ob- 

long-oval, slightly flattened .... 
Yellow Eyed Wax. 

MM. Inconspicuous eye, decidedly oval, 
width seldom exceeding thick- 
TIES See ear Te Maule Butter. 

DD. No white in markings. 
E. Less than twice as long as broad. 

F. Dark markings reddish (see FF). 
G. Red area greatly predominating. 

H. Not more than .7 cm. in width..Red Valentine. 
Valentine Wax. 

HH. Over .7 cm. in width. 
I. Oval, very prominent hilum........ Warwick. 

II. Not oval, hilum not specially prominent. 
J. At least 1.6 cm. in length..Golden Mohawk. 

JJ. Less than 1.6 cm. in length. 
K. Subreniform, not more than .8 cm. in 

Widtliny @ wate ee eee eee Best of All. 
KK. Broad-oblong, over .8 cm. in width.... 

Horticultural Wax. 
Red area not exceeding light area. 
H. Finely specked with red, rhomboidal, less than 

I cm. in length, nearly as broad as long...... 
Cut Short. 

FIFI. Coarsely spotted or streaked with red. 
I. Not more than .8 cm. in width..Best of All. 

IT. Over .8 cm. in width. 
J. Over 1.5 cm. in length. 

K. Over 1 cm. in width. 
Le Over 1.7 -cineiniel engl nem weer ece 

Mammoth Horticultural. 
LE. Not over 1-7 em: invlensthise. ss... 

Gold Carmine. 
KK. Not over 1 cm. in width. 

L. Oval in outline.Childs Horticultural. 
LL. Decidedly reniform .......Brockton. 

JJ. Less than 1.5 cm. in length. 
i Over toc in Width-.& ot aes ee 

Early Horticultural. 
KK. Not more than 1 cm. in width. 

L. Oval to oblong (plant dwarf) ...... 
Ruby Horticultural. 

LL. Broadly oval (plant climbing) ..... 
London Horticultural. 

FF. Dark markings brownish or black. 
G. Dark longitudinal stripes and occasional spots. 

HH. Not more:than-1.4 ¢niin leneoth .:...... Scotia. 
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HH. Over 1.4 cm. in length. 
I. Decidedly flat, usually not more than .6 cm. 

in thickness <.: .:c.2 2 aoe eee er Landreth. 
IT. Turgid, usually over .6 cm. in thickness..... 

Speckled Wax. 
GG. Irregularly spotted or striped. 

H. Darker markings greenish or metallic brown, 
[. Citcular in cross section, turgid) 725. 5---ee= 

Golden Refugee. 
II. Oval in cross section, decidedly flat. 

J. At least 1.5 cm. in length..White Prolific. 
JJ, ess than 1.5 cm: in-length . > --2-teeeeeter 

Missouri Wonder. 
HH. Darker markings black or reddish brown. 

I. Not more than .8 cm. in width. 
J. Finely spotted with black, spots confluent 

on each side of the hilum and none near 
the dorsal margine sce. Veitch Wonder. 

JJ. Markings more equally disposed. 
K. The lighter color greatly predomi- 

Hatin Site. ee oe eee Speckled Wax. 
KK. About equal proportions of light and 

dark markings. 
L. With a decided purplish tinge.. Byer. 

LL. Without a purplish tinge (ol 7 epee 
Early Refugee. 
Refugee Wax. 

Stringless Refugee Wax. 
IT. Over .& cm. in width. 

J. Suboblong, decidedly longer than broad 
(plant ‘dwart) <.252 5. Marblehead Dwarf. 

JJ. Broad oval, almost as broad as long (plant 
Climbine) eee eee ee Golden Carmine. 

EE. At least twice as long as broad. 
F. With black, brownish black, or dark purple markings. 

G. With a few longitudinal dark brown stripes, lop- 
GED es he eee en eee Tennessee Wonder. 

GG. Irregularly marked, not lop-sided. 
H. Finely specked, specks confluent near the hilum 

and none near the dorsal margin ........... 
Veitch Wonder. 

HH. With larger, more equally disposed markings. 
T. At least 1.7 cm. in length...French Mohawk. 

IJ. Less than 1.7 cm. in length. 
J. Markings black or bluish black. 

K. Darker markings covering much less 
than half the seed ......... Speckled. 

KK. Darker markings covering at least half 
the seed. 

ES Flattish® 2250 bon sheen Gelega. 
LL. Circular or nearly so in cross 

section. 
M. With a bluish tinge)= =. o-sree 

Early Refugee. 
MM. With a brownish or metallic 

tinge “var ee Refugee Wax. 
Stringless Refugee Wax. 

JJ. Markings decidedly purplish. 
K. Usually not more than .6 cm. in width. 

Refugee. 
KK. Usually more than .6 cm. in width.... 

Byer. 
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FF. Markings other than black, brownish black and dark 
purple. 

G. Markings bronze, greenish or metallic brown. 
H. With a few longitudinal stripes, flat..Landreth. 

HH. Irregularly marked with metallic brown, turgid. 
I, Less than 1.4 cm. in length..Golden Refugee. 

IT. Over 4, com inclength. 2.02% Full Measure. 
GG. Markings red or reddish brown. 

H. Over 1.7 cm. in length. 
I. Ground’ color.scose 52. =.% French Kidney. 

II. Ground color buff, fawn, or flesh color. 
J. Darker markings predominating ......... 

Golden Mohawk. 
JJ. Darker markings not predominating. 

K. Not more than 1.8 cm. in length. 
Ibs ENE MEE Wo) any Tay WAIT, Bb oaneeuer 

Improved Goddard. 
JUL, Less. tharto cn: im widtlt /:.2 220 

Crimson Beauty. 
KK. Over 1.8 cm. in length. 

L. Less than 1 cm. in width (plant 
dwatt) s 0s ee: Boston Favorite. 

LL. At least I cm. width (plant climb- 
TIO Vick te weyers ae Brockton. 

HH, Not more than 1.7 cm. in length. 
I. At least 1.5 cm. in length, ends usually 

rounded. 4 
J. At least :7 em. in width. 

K. Dark markings predominating. 
i Wess thai <16)-em, ane lenethe seen 

Mohawk. 
LL, Af least\7.6..cm) inv teneth <0 ee 

Full Measure. 
KK. Dark markings not predominating. 

L. Not more than 1.6 cm. in length.... 
Speckled. 

Dis More than 6 em) int lengthier eee 
Crimson Beauty. 

JJ. Less than .7 cm. in width. 
K. Murky red markings, slender 

Longfellow. 
KK. Bright red markings, not specially slen- 

dehie ae ayers Hodson Green Pod. 
Hodson Wax. 

IJ. Less than 1.5 cm. in length, usually truncate 
atone Or Dothmends re sss. Red Valentine. 

. Valentine Wax. 
CC. One color (narrow ring around hilum disregarded). 

D. Neither black, dark chocolate nor seal-brown, red, violet, nor 
white. 

E. Pea-green. 
F. Less than 1.4 cm. in length. 

G>. Disttietly=remiOrni ts s. hoses. «se eee Triumph. 
GG. Oblong, ventral margin straight ...... Tom Thumb. 

FF. At least I.4 cm. in length. 
Gs Very flat, cenitariitec |. ascs ow oe Wonder of France. 

GG. More or less turgid, oblong. 
H. Decidedly over 1.4 cm. in length, pale pea-green. 

Green Flageolet. 
HH. Scarcely more than 1.4 cm. in length, deep pea- 

STOOD Sedge ha owadei aa aoute ae Tom Thumb. 
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EE. Not pea-green. 
F. Ochraceous or ochraceous -brown. 

G. At least twice as long as broad. 
H. Reniform, much flattened ...... Veitch Forcing. 

HH. Not reniform, turgid. 
i. Wesually less than’ 1-5 cm: inlencthes: saseeeee 

Giant Stringless. 
II. At least 1.5 cm. in length.....Ne Plus Ulira. 

GG. Less than twice as long as broad. 
H. At least 1.2 cm. in length. 

T.-Broad=oval, never oblong -...-4.2-.-eeneee 
Tennessee Green Pod. 

II. Oblong or reniform. 
J. Decidedly flat, reniform ...Veitch Forcing. 

JJ. Subcircular in cross section, oblong. 
kes Short andsproadsess eee Double Barrel. 

KK. Almost twice as long as broad ........ 
Giant Stringless. 

HH. Less than 1.2 cm. in iength. 
I. Broad dark ring around hilum..... Szweedish. 

II. Narrow line around hilum ...Golden Beauty. 
FF, Not ochraceous brown. 

G. shee ee olive-brown, coffee-brown, or brown- 
rab. 

H. At least twice as long as broad, mottled ........ 
Kentucky Wonder. 

HH. Less than twice as long as broad. 
I. Less than 1.3 cm. in length ....Willing Pride. 

II. At least 1.3 cm. in length. 
J. Oblong-oval, coffee-brown . (:...s- eenieeee 

Burpee Stringless. 
JJ. Broad-oval, bronze-brown) -.02-ee ase 

Tennessee Green Pod. 
GG. Not bronze-brown, olive-brown, coffee-brown, or 

brown-drab. 
H. Pinkish or flesh color. 

j: Decidedly Hat 2. cta..scem ane Blue Pod Butter. 
IT. Cylindrical. 

J. At least 1.3 cm. in length, pinkish flesh 
COlGEAT coach ee eee Cream Valentine. 

JJ. Less than 1.3 em. in length, not pinkish ... 
Early Butter. 

HH. Olive or sulphureous. yellow. 
I. Short and broad, subglobular, not more than 

1.2 cm. in length. 
J. With no distinct brown ring around hilum. 

Eureka. 
JJ. With a distinct brown ring around hilum. 

K. Yellowish olive, light coffee-brown ring 
around hilum ..... Taylor Green Pod. 

KK. Greenish olive, chocolate-brown — ring 
around hilum ..... Vellow Cranberry. 

II. More or less oblong, over 1.2 cm. in length. 
J. At least 1.5 cm. in length. 

K. Long and narrow, not more than .7 cm. 
in width, dorsal margin usually 
straioht.< 4). cee eee eee eo Reliance. 

KK. Turgid, over 7. cm. in width. 
L. Decidedly reniform, over 1.6 cm. in 

lenotl x6 vow ionreepeute nator Cholet. 
LL. Oblong or subreniform, not over 1.6 

cm. in length .. Yellow Six Weeks. 
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JJ. Less than 1.5 cm. in length. 
K. Very distinct dark brown ring around 

hilum. 
iL. Acess than 1.4 em. im length... ... 2.5 

Round Six Weeks. 
LL. At least 1.4 cm. in length. .Bounttful. 

KK. Indistinct light brown ring around 
Inaluinigeneiaccieicec een Market Wax. 

DD. Black, dark chocolate or seal-brown, red, violet, or white. 
E. Either red, very dark brown or violet. 

F. At least twice as long as broad. 
GE NViolét. cs. cca re ee eos Purple Flageolet. 

GG. Not violet. 
H. Dark or blackish brown, free from red. 

I. Reniform, very prominent hypocotyl ........ 
Golden Champion. 

IT, Oblong, ventral margin straight or nearly so.. 
Perfection. 

HH. Any shade of red. 
(C@ircularcainecrossesection sen Knickerbocker. 

IT. More or less flattened. 
J. Not more than: 18° em. inlength ).....--:.- 

Scarlet Flageolet. 
JJ. Over 1.8 cm. in length. 

K. Usually over 1.9 cm. in length and at 
least .g cm. in width. . Prolific Pickler. 

KK. Usually not more than 1.9 cm. in length 
and Jess than .o-cm- in, widthii...46 4. 

Canadian Wonder. 
FF. Less than twice as long as broad. 

Brown or purplish brown. 
H. At least 1.5 cm. in length. 

I. Over .8 cm. in width, hilum not depressed .. 
Kentucky Wonder Wax. 

II. Not over .8 cm. in width, much depressed 
filttial scree Sees Sree c Golden Champion. 

HH. Less than 1.5 cm. in length. 
I. Hilum much depressed ...Golden Champion. 

II. Hilum prominent. 
J. Dull seal-brown, almost black, slight pur- 

plishh ‘tinge! sno aie woos wee ee Warren. 
JJ. Glossy purplish brown, never blackish..... 

Mont d’Or. 
GG. Red. 

H. Oblong, decidedly flat. 
i leeschthan.16.em>in lenge tit.i. «osc. Sunshine. 

II. More than 1.6 cm. in length. 
J Dark-ed or maroon... <..-' Red Kidney. 

(eleachte pinkish=ned Ota LOSer erin titers 
qwarf Green Pod. 

HH. Oval in outline, prominent hilum, turgid. 
I. Less than 1.3 cm. in length, circular in cross 

SECHONO Lc ee oe ee me Red Cranberry. 
Arlington Red Cranberry. 

IT. At least 1.3 cm. in length, more or less flat- 
toned s sins fs waa are oon Low Champion. 

EE. Black or white. 
F. Black. 

G. Decidedly oval, nearly as broad as long, turgid. 
elke Gl OD UAB ot ce ae atons ne oenlovet arene rk Black German. 

FUE Blathishc ocyiade ae on paren hee Indian Chief. 
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GG. Much longer than broad. 
H. Usually not more than 1.3 cm. in length. 

I. Decidedly flat, less than .5 cm. in thickness... 
Turtle Soup. 

II, Turgid, at least .5 cm. in thickness. 
J. Truncated ends, with a distinct keel....... 

Powell Prolific. 
JJ. Neither truncated nor keeled’ >... eaeeee 

Black Valentine. 
HH. Over 1.3 cm. in length. 

I. Over 1.5 cm. in length. 
J. As thick as broad, boat-shaped. . Yosemite. 

JJ. Not as thick as broad. 
K. Exceedingly flat. 

L. Decidedly reniform, very prominent 
hypocotylaessen. Golden Champion. 

LL. Oblong, hypocotyl not specially prom- 
IMEI koe ace eee eee Black Prince. 

KK. Somewhat turgid. 
L. Not more than .6 cm. in thickness. . 

Prolific Market. 
LL. Over .6 cm. in thickness..... Currie. 

II. Not over 1.5 cm. in length. 
J. Circular or subcircular in cross section.... 

Bismarck Black Wax. 
Challenge Black Wax. 
German Black Wax. 
Prolific Black Wax. 

Pencil Pod Black Wax. 
JJ. Decidedly flattish, oval in cross section. 

K; Over. 8 cm in: width. 4... eee 
Black Kentucky W onder. 

KK. Not more than .8 cm. in width. 
L. At least .6 cm. in thickness. .Currie. 

LL. Less than .6 cm. in thickness. 
M. Very prominent hypocotyl, much 

depressed’ hilttm) -52) eee 
Golden Champion. 

MM. Hypocotyl not specially promi- 
nent, ventral margin straight. . 

Prolific Market. 

FF, White. 
G. Short and broad, decidedly oval in outline, never 

oblong (see GG). 
H. Over 1.3 cm. in length. 

I. Turgid, subcircular in cross section.......... 
Vineless Marrow. 

IT. Flat, oval in cross section. 
HPOvetoeme newidth.. See Golden Cluster. 

JJ. Not more than .9 cm. in width. 
Ke Over (6 cm. im thickness...s0ete ere 

Burpee White Wax. 

KEK. Not over .6 cm, in thickness: e-em 
Emperor William. 

HH. Not over 1.3 cm. in length. 
I. At least 1.2 cm. in length. 

J. As broad as long or nearly so (see JJ). 
K. Dingy white, surface smooth........... 

Golden Andalusia. 

KK. Ivory-white, surface sometimes wrinkled. 
Lazy Wife. 
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JJ. Somewhat elongated. 
K. Dingy white with a brownish discolora- 

tion along the hypocotyl ridge....... 
Jones Stringless. 

KK. Pure white throughout. Vhite Marrow. 
II. Less than 1.2 cm. in length. 

J. Decidedly globular....... White Cranberry. 
JJ. Somewhat flattened. 

K. Decidedly more than 1 cm. in length. 
eat least eo cin In) widths sen ee 

White Marrow. 
LL. Less than .8 em. in width. 

M. Snow-white ........ Burlingame. 
MM. Dingy white ....White Wonder. 

KK. Usually not more than 1 cm. in length. 
L. Ventral margin straight, dorsal mar- 

gin rounded. 
M. Usually not more than .g cm. in 

lente eerie ene eet seine Silver. 
MM. Usually more than .9 cm. in 

lene thine eee Yankee Winter. 
LL. Both margins rounded. 

M. Surface somewhat wrinkled..... 
Navy Pea. 

MM. Surface smooth. 
N. Hilum very prominent, in the 

form of a hump, giving the 
seed an unsymmetrical ap- 
Deaieatl Ce melee Lima Wax. 

NN. Hilum not particularly 
prominent, seed sym- 
metrical ssc eee 

O. Decidely flat, at least 1 
Gane WH NSM Goscoaenec 

Lady Washington. 
OO. Turgid, less than 1 cm. in 

length. 
P At deast. 65. cnt ain 

width ....Navy Pea. 
iP Wessethanee OSM Ciiemsiml 

width. 
QO. Iwory-white> = 2-1: 

Snowtlake. 
OQ. Dingy white ...... 

Emerson Pea. 
White Mexican. 

GG. More or less elongated (oblong, elliptical, or reni- 
form). 

H. Not more than I cm. in length....Crystal Wax. 
HH. Over 1 cm. in length. 

I. Long and slender, lop-sided, shrivelled ...... 
White Sickle. 

IT. Not unusually long and slender, not lop-sided 
nor shrivelled. 

J. At least 1.5 cm. in length. 
K. Decidedly flat. 

LL. At least .g cm. in width..Case Knife. 
LL. Less than .g cm. in width. 

M. At least 1.6 cm. in length ...... 
White Seeded Butter. 

MM. Less than 1.6 cm. in length 
N. Not more than 8& cm. in 

width ...Burger Stringless. 
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NN. Over 8 cm. in width ....... 
Early Market. 

KK. Turgid, subcircular in cross section. 
i Bilum’ much depressed) ss. eeeereeee 

French Flageolet. 
LL. Ventral margin straight, hilum not 

unusually depressed. 
M. Decidedly oblong, dorsal and 

ventral margins parallel ...... 
White Kidney. 

MM. Reniform, dorsal margin rounded, 
ventral margin straight. .Davts. 

JJ. Less than 1.5 cm. in length. 
K. At least 1.3 cm. in length. 

L. Circular in cross section, turgid. 
M. Dingy white, distinct yellow ring 

around hilum ...Golden Crown. 
MM. Ivory-white, yellow ring around 

hilum wanting or very in- 
distinct. 

N. Less than .7 cm. in width .. 
Aroostook. 

NN. Over .7 cm. in width ....... 
Vineless Marrow. 

LL. Oval in cross section, flattish. 
M. At least .£8 cm. in width. 

N. Usually not more than .5 cm. 
in thickness..Early Market. 

NN. Usually more than .5 cm. in 
thickness.Emperor William. 

MM. Less than .8 cm. in width. 
N. At least 1.4 cm. in length. 

O. Distinctly reniform, hilum 
mitich depressed ..-..-.- 

Royal Corn. 
OO. Oblong, ventral margin 

usually straight ........ 
Green Flageolet. 

NN. Less than 1.4 cm. in length. 
O. Ventral margin perfectly 

straight, ivory-white .... 
Hurst Everbearing. 

OO. Hilum somewhat  de- 
pressed. 

P. At feast. 5° ems 
thicknessienseeeeeeaee 

Everbearing. 
PP..Less than .5 cm. am 

thicktessi ascent 
White Flageolet. 

KK. Less than 1.3 cm. in length. 
L. Lop-sided ....Blue Lake Creaseback. 

LL. Not lop-sided. 
M. Not more than .6 cm. in thick- 

TESS “LE dies Creaseback. 
MM. Over .6 cm. in thickness. 

N. Dingy-white with a brownish 
discoloration along the 
hypocotyl ridge .... } iin 

Stringless Round Pod. 
NN. Snow-white throughout ..... 

Garden Pride. 
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TERMS USED IN DESCRIPTIONS. 

Type.— The recognized standard of a variety is spoken of by 

seedsmen as the type. No two individuals of a variety are exactly 

alike. The average of the individuals, therefore, must be con- 

sidered in forming the type. 

Uniformity.—Varieties differ in degrees of variation. A variety 

with a narrow range of variation is said to be uniform. As a rule 

the older varieties are more uniform, in which case the type is said 

to be fied. Uniformity in size and color of pods are important 

characters from the standpoint of attractiveness. Navy Pea, among 

field varieties, and Davis Wax or Red Valentine among garden 

varieties, offer good examples. Uniformity in maturing — the 

habit of ripening all the pods within a period of eight to ten days — 

is a valuable character from the standpoint of convenience. Red 

Valentine and Refugee Wax exemplify this character. 

Ideal.— The term ideal is used to express the different concep- 

tions of seedsmen and growers as to what a variety should be. 

There is frequently a great difference in the stock from different 

seedsmen, due largely to the varying conceptions of the type. 

Purity— The term purity is used to express freedom from mix- 

tures of other varieties or wide deviations from the type. There is 

a great difference in the purity of stock of different seedsmen. 

This fact suggests the importance of dealing with reliable seedsmen. 

Habit.— The habit of a variety refers to the mode of growth — 

whether dwarf or climbing, erect or spreading, compact or loose. 

Among dwarf varieties a tree-like compact habit is desired. Red 

Valentine may be cited as an example of the compact erect type. 

Among pole varieties growers prefer a compact plant that takes 

to the pole readily, and does not climb beyond reach. 

Vigor.— Vigor refers to the natural or vital power of the plant. 

The vigor of some varieties is not sufficient to produce a plant 

large enough to carry the required amount of fruit and foliage. 

Other varieties are so vigorous that too much plant and too little 

fruit are produced. 

Hardiness.— The hardiness of a variety refers to its ability to 

resist disease, insects, and unfavorable soil and weather conditions. 

A good example of a hardy bean is the Mohawk, among garden 

varieties, and the Navy Pea among field sorts. 
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Productiveness.— A productwe variety is one that has the power 

of producing a good crop under ordinary conditions. Varieties 

differ greatly in this respect. There is a difference also among 

varieties that are generally regarded as productive. With some, 

more especially among the field sorts, we can apply the term 

certainty of production; that is, they have the power to produce a 

good crop under conditions more or less unfavorable — wet or dry 

weather, cool or hot weather, sandy or clay soil, good or poor cul- 

Lane: 

Season.— The season or time of maturity of varieties of beans 

varies greatly. It should be remembered that comparisons are al- 

ways made with varieties of the same class — whether dwarf or 

climbing. The dwarf varieties are very much earlier than the pole 

sorts. The térm carly as applied to a variety of pole beans means 

that it is earlier than the average of that class. Six terms, very early, 

early, midseason, late, very late, and extremely late are used to 

describe the season. As the date of maturity is seriously affected 

by the source of the seed, and as the plants from which the present 

observations were made were grown from seed secured in various 

Sections of the United States and Canada, it is not safe to place 

much dependence upon these observations in regard to season. 

Appearance.— A good appearance in a variety is largely a matter 

of taste or fancy of the individual or the market. The chief char- 

acters that contribute to appearance are the following: well-filled 

pods, without vacancies; no depressions on either the dorsal or 

ventral sutures; straight, or at least never extremely bent, twisted 

or curved pods; uniformity in color and shape; smooth surface 

and free from scars or other blemishes. Davis Wax exemplifies 

a good color for a wax pod, Longfellow for a green pod, and 

Crimson Beauty for a splashed green-shell pod. Davis Wax is a 

good example of straightness and flatness, Longfellow of round- 

ness, and Hodson Wax or Yosemite of extremely large size. 

OQuality— The term quality as applied to beans used for snaps 

refers more to the texture of the pod than to the flavor. There is, 

however, a decided difference among varieties with regard to the 

latter character. The texture of a snap bean is dependent upon 

the amount, or rather the strength, of string along the sutures, the 

amount of fiber in the walls, and the size of the cells (the “ grain”). 

To reach the highest degree of quality, then, a variety must be 

stringless, fiberless, fine-grained, and of a rich, “ buttery” flavor. 

These characters are frequently correlated, but it is not an unfre- 



179 

quent occurrence to find a variety whose pods are stringless and 

yet very fibrous in the walls. The best examples of good quality 

with regard to beans used for snaps are Yosemite, German Black 

Wax, and Wingold. The only outward test of good quality, and the 

one used by the consumer, is brittleness. While stringlessness and 

brittleness are usually correlated, many stringy varieties, as Red 

Valentine, for example, are extremely brittle. For market pur- 

poses, then, a brittle variety with a moderate string may often be 

more desirable than one lacking in brittleness, though strictly 

stringless. There is no appreciabie difference in quality in beans 

used in either the green-shell or the dry-shell state. 

Suture.— The line marking the junction of the two halves of a 

pod is called the suture. The ventral suture is the one adjacent to 

the attachment of the seeds, or the one which possesses the stronger 

“string.” The dorsal suture is opposite the ventral suture. 

Margin.— In describing the seed the terms ventral margin and 

dorsal margin are used. The former refers to the border of the 

seed on which is located the attachment scar or hilum. The latter 

refers to the opposite border. 

Bye—-The eyé-of a seed refets to a colored blotch on® the 

ventral margin, and not to the attachment scar or hilum, as some 

writers use it. 

MAKING COMPARISONS. 

In making comparisons the observer keeps in mind several feat- 
ures in addition to those mentioned above, such as length of season, 

adaptation, shipping and keeping qualities, etc. In addition to the 

utilitarian characters of a variety, he needs to record such botanical 

peculiarities in color and form of stems, leaves, flowers and seeds, 

as may distinguish it from other varieties. In order that none of 

these features may be overlooked, cards with spaces for the various 

items are sometimes used (Fig. 24). The observer, instead of 

making complete descriptions of the varieties consecutively takes 

one character at a time and makes comparisons of all varieties 

in reference to that particular character. I[f he is comparing, for 

example, the shape of the pod, he first selects his standards; that 

is, he selects a variety with “very flat” pods, another with “ flat ” 

pods, another with “ oval,’ another with “ round,’ and so on. On 

the cards of the varieties which correspond in shape to these 

various standards he will write the symbols “vf,” “f,” “o,” “r,” 

ete, meaning) “‘very flat,” .“dlat,> “ovale” - round;2. etcy he 

various other characters are treated in the same way. 
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PHASEOLUS VULGARIS, L.? 

(THE CoMMON BEAN.) 

The common bean (kidney bean of the English, haricot of the 

French) for a long time was thought to be of Indian origin, but is 

now considered to be indigenous to South America. It was probably 

cultivated by the aborigines of tropical America, and has become a 
very widely cultivated food plant. It is used for snap, green-shell, 

and dry-shell purposes. The following description is after Irish 

(Wl Seems ie 

“Plant subglabrous, dwarf or climbing 6 feet or more. Leaflets 

ovate-acuminate, often oblique. Flowers in racemes shorter than 

the leaves, white or purplish violet, medium size. Pods flattened 
to subcylindrical, straight or curved, more or less turgid. Seed 

variable in size, shape and color.” 

Dwarr Wax-PoppEep VARIETIES. 

BISMARCK 

Synonyms.— Bismarck Black Wax, Buist’s Bismarck. 
History.— Introduced into this country from Germany about 1890 by 

Robert Buist Company. 
Description— Plant strictly dwarf, 10 to 14 inches high, erect, stocky, 

moderately compact, vigorous, moderately resistant to disease, moderately 
early, productive. Branches very slightly tinged with purple. Leaflets medium 
to large, rough, slightly crumpled, medium green in color and becoming red- 
dish tinged. Flowers pink. Pods medium to large, 514 to 6 inches long, 
moderately slender, curved, round in cross section, long and slightly curved 
point, six-seeded, medium yellow, stringy, slighly fibrous, fleshy, moderately 
fine-grained, of fair quality, attractive. Dry seeds (1.35 x .7 x .6 cm.) 
anlede art abruptly rounded at ends, subcircular in cross section, solid 
black. 
Comparison— A little-known variety. In view of its productiveness, 

hardiness and attractiveness it is a valuable market garden sort. Too 
stringy and tough for home use. It resembles German Black Wax, differ- 
ing chiefly in making a larger growth and in having larger and coarser 
leaves, and larger and more regularly curved stringy pods. 

*Phaseolus vulgaris, Lobel. lc. Stirp. 2:59 (1591).— Tournef. Inst. 412 
(1719).— Linn. Sp. Pl. 723 (1753).— (ed. Willd.) 3:1030 (1800).— Miller, 
Gard. Dict. (1800).— DC. Prodr. 2:392 (1825).— Benth. Fl. Bras. 15:182 
(1859).— Martens, Gartenbohnen 25 (1860).—Irish, Mo. Bot. Gard. Rpt. 
12:93 (1901).— Bailey, Cyclop. Am. Hort. 4: 1296 (1906). 
Phaseolus nanus, Linn, Sp. Pl. 1017 (1763).— (ed. Willd.) 3:1036 (1800). 
Phaseolus compressus, DC. Prodr. 2:393 (1825).— Martens Gartenbohnen 

39_(1860). ; 
Phaseolus oblongus, Savi, DC. Prodr. 2:393 (1825).— Martens, Garten- 

bohnen 50 (1860). 
Phaseolus saponaceus, Savi, DC. Prodr. 2:393 (1825). 
Phaseolus gonospermus, Savi, Martens, 1. c. 45. 
Phaseolus carinatus, Martens, 1. c. 49. 
Phaseolus ellipticus, Martens, 1. c. 60. 
Phaseolus sphaericus, Martens, 1. c. 60. 
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Biack-Eyvep Wax 

History.— Introduced in 1887 by Peter Henderson & Co. and W. Atlee 
Burpee & Co. 
Comparison.—An old variety, but very little grown at the present time. A 

fairly reliable early sort for home use or market. It is of the same general 
usefulness as Golden Wax but is about five days earlier in season. The 
plant makes a larger and more open growth and has shorter, more curved, 
longer-pointed pods. The dry seeds are about the same in size and shape, 
but differ in color, being white with a black blotch or eye on the ventral 
margin covering about one-sixth of seed. 

BurRPEE KIDNEY 

Synonym.— Burpee’s New Kidney Wax. 
History.— Introduced in 1906 by W. Atlee Burpee & Co. 
Description— Plant strictly dwarf, 12 to 14 inches high, erect when 

young, somewhat spreading when laden with fruit, stocky, vigorous, moder- 
ately resistant to disease, midseason, productive. Branches wholly green. 
Leaflets large, broad, coarse, crumpled, rough surface, medium green. 
Flowers white. Pods large, about six inches long, moderately stout, straight, 
oval-flat in cross section, long curved point, seven-seeded, clear yellow, 
strictly stringless, fiberless, very fleshy, brittle, fine-grained, of good quality, 
very attractive. Dry seeds (1.5 x .7 x .65 cm.) reniform, ends usually 
rounded, round-oval in cross section, white with ventral surface irregularly 
marked with chocolate-brown occasionally intermixed with bluff. Colored 
area covering about one sixth of seed. Closely resembles Wardwell (Plate 
II, fig. £5), differing chiefly in being thicker, slightly narrower and having 
a smaller colored area. = 
Comparison— A new and valuable variety of the Wardwell type. Not 

sufficiently tested to accurately determine its value, but apparently an im- 
provement on Wardwell. It is a few days later in season, slightly more 
productive and has straighter, more uniform and attractive pods. It is of 
the same general usefulness as Wardwell. 

BurRPEE WHITE WaAx 

History.— An improved strain of old White Wax. Developed by N. B. 
peaiey & Son, Leroy, N. Y., and introduced in 1904 by W. Atlee Burpee ~ 
& Co. 
Description — Plant strictly dwarf, 10 to 12 inches high, erect, very com- 

pact, bushy, vigorous, hardy, slightly susceptible to disease, midseason, pro- 
ductive. Branches wholly green. Leaflets large, broad, slightly crumpled, 
rough surface, very dark green. Flowers white. Pods slightly variable, 
medium to large, 5 to 5% inches long, very stout, perfectly straight, very 
flat, much depressed between beans and along dorsal suture, short curved 
point, 5 to 6 seeded. very clear light yellow, strictly stringless, almost free 
from fiber, very fleshy, very brittle, moderately fine-grained, of good quality, 
very attractive. Dry seeds (1.3 x .9 x .7 cm.) broad-oval in outline, some- 
what flattened, oval in cross section, veiny-white. 
Comparison A new, distinct, and worthy sort. The pods somewhat 

resemble Keeney Rustless, but are less uniform, much flatter, thicker and 
more depressed between beans and along the dorsal margin. An exceeding 
attractive, tender, flat-podded sort. Except for the lack of uniformity in 
the size of pods, or, in other words, the presence of many undeveloped 
pods, or “nubbins,” this would be an exceedingly valuable acquisition. 
Under more favorable conditions this undesirable character may not be so 
pronounced. Plate V, fig. en; VIL Ge. a1;y Vill, hie es. 

CHALLENGE BLACK Wax 

Synonyms.— Challenge Dwarf Black Wax, Challenge German Black Wax. 
History.— Introduced in 1891 by D. M. Ferry & Co. It is said to be an 

extra early form of old Black Wax. 
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Descrtption.— Plant strictly dwarf, very small, 8 to 10 inches high, erect, 
compact, weak, subject to disease, extremely early, unproductive. Branches 
purplish at the nodes. Leaflets medium in size, broad, crumpled, rough, 
medium green. Flowers pink. Pods medium in size, 4 to 4% inches long, 
moderately stout, regularly curved, frequently bent sideways, round in cross 
section, stout ill-defined point, six-seeded, clear yellow, stringless, tender, 
fleshy, brittle, fine-grained, of good quality, attractive. Dry seeds (1.5 x .75 
x .6 cm.) usually reniform, occasionally oblong, truncated ends, subcircular 
in cross section, dull black. 
Comparison.— This variety is valuable only for its extreme earliness. 

Undoubtedly the earliest garden variety. It is a poor grower and altogether 
too weak and too susceptible to disease for main crop purposes. It is more 
like Valentine Wax than any other, differing as described under that head. 
Plate LV, fig. a5: Vil, fgiae; VIII, fig: 3: 

CrysTAL Wax 

Synonyms.— Crystal White Wax, Cabbage, Silver, Ivory Pod. 
History.— Listed by American seedsmen as early as 1886. 
Comparison.— Of little value and rapidly going out of commerce. A 

strictly dwarf plant of upright compact habit with extremely small, much 
curved, twisted, silver colored pods. The dry seeds (1 x .55 x .5 cm.) are 
very small, oblong, subcircular in cross section, and pure white. The type 
known as Silver has more oval-shaped seed, almost identical with Navy Pea. 
The similarity in seed of these two sorts has led to the frequent mixing of 
the field variety with silver-podded stocks. It is partly due to this fact that 
the variety has been dropped from the seed lists. The Crystal type, in view 
of its more elongated seeds, is preferred in that the stock is not so easily 
mixed with the easier grown field sorts. Plate V, fig. c3; VII, fig. a3; 
VibLE, fig. *2: 

CURRIE 

Synonyms.— Currie’s Rust Proof, Currie’s Black Wax, Currie’s Rust Proof 
Black Wax, California Black Wax, Eldorado, Golden Butter, Admiral Togo. 
History.— Originated with Pagenkoff Bros., near Milwaukee, who assert 

that it is a sport of Golden Wax. Introduced in 1889 by Currie Bros. 
Description— Plant strictly dwarf, 12 to 14 inches high, erect, compact, 

moderately vigorous, susceptible to disease, very early, productive. Branches 
purplish, especially at the nodes. Leaflets medium in size, long, slightly 
crumpled, rough surface, medium green. Flowers pink. Pods large, 5% 
to 6 inches long, stout, very straight, oval-flat in cross section, well-defined 
point of medium length, uniformly six-seeded, very bright yellow becoming 
purplish tinged at the green-shell stage, decidedly stringy, fibrous, fleshy, 
moderately brittle, coarse-grained, of poor quality, attractive. Dry seeds 
(1.5 x .8 x .7 cm.) oblong or subreniform, frequently truncated at one end, 
round-oval in cross section, shining-black. 
Comparison.— This variety is more like Davis than any other, differing 

chiefly in being slightly earlier, in making a slightly smaller growth and in 
having colored stems, slightly smaller leaves and shorter and less flat pods. 
The pods also lack the uniformity in shape and color so characteristic of 
Davis. In regard to susceptibility to disease, vigor and productiveness, it 
is about the same as Davis. Plate IV, fig. br. 

Davis 

Synonyms.— Davis White Wax, Davis Kidney Wax, King of the Wax, 
Dwarf White Wax Stringless, Elgin White Wonder, Prolific Everbearing 
Rust Proof, Venturia Wonder, Tait’s New White Wax. 
Hislory— Originated with Eugene Davis, Grand Rapids, Mich., and intro- 

duced in 1805 by several seedsmen. 
Description.—- Plant strictly dwarf, 13 to 15 inches high, erect, compact, 

stocky, moderately vigorous, susceptible to disease, early, productive. 
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Branches wholly green. Leaflets large, broad, crumpled, rough surface, 
medium green. Flowers white. Pods large, 6% to 7 inches long, very 
uniform, moderately stout, exceedingly straight, flat, straight well-defined 
point, 6 to 7 seeded, clear bright yellow, with a decidedly greenish tinged 
point, stringy, fibrous, tough, moderately fine-grained, of fair quality, 
very attractive. Dry seeds (1.6-x .7 x .65 cm.) reniform, rounded ends, sub- 
circular in cross section, veiny-white, slight yellowish ring around hilum. 
Comparison A valuable market-garden variety. Peculiar for its even- 

ness in maturity and its uniformly large, exceedingly straight, clear yellow, 
symmetrical and attractive pods. It is more like Currie than any other, 
differing as described under that head. Plate V, fig. b2; VII, fig. aq; 
WAT tied: 

DETROIT 

Synonyms.— Ferry’s Detroit Wax, Detroit Golden Wax. 
History.— Introduced in 1885 by D. M. Ferry & Co. 
Comparison.— Very similar to Improved Golden Wax. The plant is the 

same in every respect, but the pods are decidedly shorter, uniformly 
straighter, decidedly flatter and more frequently greenish-tinged. The point 
is decidedly greener in color and more poorly defined. The pods differ also 
in being decidedly stringy. The dry seeds (1.3 x .85 x .75 cm.) are slightly 
larger and the darker markings are very dark brown or black. The colored 
portion covers only about one-third of the seed. Detroit is slightly more 
oul’ and more even in maturing than Improved Golden Wax. Plate 
Peewee 

DOUBLE-BARREL 

Synonym.— Landreth’s Double-barrel. 
History.— Introduced in 1901 by D. Landreth Seed Company. 
Description.— Plant strictly dwarf. 8 to 10 inches high, low-growing, 

bushy, compact, moderately vigorous, slightly susceptible to disease, mid- 
season, moderately productive. Branches wholly green. Leaflets medium in 
size, broad, reticulated, rough surface, dark green. Flowers light pink. Pods 
medium in size, 4% to 5 inches long, stout, slightly curved, bent backwards 
at stem end, round-broad in cross section, double-barreled, stout ill-defined 
point, six-seeded, well filled and crowded, deep yellow with a slightly darker 
colored point, strictly stringless, very tender, very fleshy, very brittle, fine- 
grained, good quality. Dry seeds (1.3 x .8 x .7 cm.) broad-oblong, abruptly 
rounded or truncated ends, round-oval in cross section, ochraceous brown 
with a ring of a darker shade around hilum. 

Comparison.— This little-known variety somewhat resembles Maule Butter. 
The low-growing dense habit and coarse dark-colored foliage, so character- 
istic of Maule Butter, is in evidence here, but much less pronounced. The 
pods are decidedly smaller, straighter and less double-barreled than Maule 
Butter. It is a very tender, stringless, round-podded sort. Suitable for local 
market or home use. It is of slightly better quality than German Black 
Wax, but slightly less productive. Plate II, fig. e3; VII, fig. a5; VIII, fig. 5. 

DWaARF-BUTTER 

Synonym.— Very Early Dwarf-Butter. 
Comparison An European variety, rarely grown in this country. It 

is too late in season, too small in pod and not sufficiently productive to be 
of any value. It is peculiar for its very small, dense habit of growth and 
for its extremely dark foliage. Plate III, fig. at. 

FLAGEOLET Wax 

Synonyms.— Perfection Wax, Scarlet Flageolet, Purple Flageolet, Violet 
Flageolet, Red Flageolet, Red German, Giant Red Wax, Giant Dwarf Wax, 
Simmer’s Extra Early Giant, Landreth’s Scarlet, Midsummer, Long Pod 
Wax, McKenzie’s Perfection, Rennie’s Stringless Wax. 
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Confusing names.— White Flageolet, Green Flageolet, and French Flageolet 
are all different types from Flageolet Wax. 
History.— Introduced into this country from Germany about 1875. 
Description.— Plant strictly dwarf, 12 to 16 inches high, very erect, tree- 

like, compact, vigorous, very hardy, midseason, moderately productive. 
Branches green, with an occasional node purplish tinged. Leaflets large, 
broad, thick, coarse, slightly crumpled, rough surface, medium green. 
Flowers pink. Snap pods very large, 6% to 7%4 inches long, moderately 
stout, regularly and gracefully curved, flat, long well-defined point, seven- 
seeded, greenish yellow with a decidedly green point, decidedly stringy, 
fibrous, moderately fleshy, very tough, very coarse-grained, of poor quality, 
unattractive. Green-shell pods much depressed between beans. Dry seed 
(1.7 x 8 x .65 cm.) oblong or subreniform, ends frequently truncated, broad- 
oval in cross section, either deep red, purple, or seal-brown with a purplish 
tinge. 

Combarison.— This variety is known in commerce under various names 
according to the color of the seed. Many stocks contain a mixture of both 
scarlet and purple in various proportions. Others contain only one or the 
other of these two colors. The type known as Perfection is said to be a 
cross of these two types of Flageolet and differs from them only in having 
very dark brown, purplish tinged seed. Flageolet Wax more closely re- 
sembles Davis than any other wax sort. It makes a larger growth, however, 
and has slightly larger, greenish tinged, curved pods. In shape, size and 
texture, the pod is very similar to Canadian Wonder. It is too tough, 
stringy and unattractive to be of value for general market purposes. It 
keeps for a long time after picking and may be profitably used for shipping 
fone; distances. ~ Plate Hl, figs: 71, 2,3: VIN, fig. .a63 Villy he. 6, 

GERMAN BLACK WaAx 

Synonyms.— Ringleader, Fuller’s Ringleader, Butter, Salzer’s Round 
Podded Wax, Griswold’s Everbearing Wax, Saddle-back, Burpee’s Saddle- 
back Wax. 

Confusing names.— Challenge Black Wax, Pencil-pod Black Wax and 
Prolific Black Wax are different tvpes from German Black Wax. 
History— Has been grown in this country for fifty years. Probably the 

first wax-podded variety grown. 
Description.— Plant strictly dwarf. 10 to 12 inches high, erect, stocky, 

compact, moderately vigorous, slightly susceptible to disease, early, pro- 
ductive. Branches purplish tinged. Leaflets medium in size, long, flat, 
smooth surface, medium green. Flowers pink. Pods medium in size, 4% to 
5 inches long. moderately stout, curved (especially near the tip), round, 
ill-defined thick point of medium length, uniformly six-seeded, deep yellow, 
strictly stringless, almost free from fiber in the walls, very fleshy, very brittle, 
very fine-grained, of good quality, attractive. Dry seeds (1.35 x .75. x .65 
cm.) oblong. frequently truncated at one end, abruptly rounded at the other, 
subcircular in cross section, shining black. 
Comparison. A well-known early variety. Valuable because of its high 

aualitv and reliability. Probably less desirable, however, than either Pro- 
lific Black Wax or Pencil Pod. Very similar to the former, differing 
nrincipally in being somewhat later in season, in having larger and coarser 
leaves and deeper colored pods. Plate IV, fig. b2; VII, fig. a7; IX, fig. 5. 

GOLDEN BEAUTY 

History.— Introduced in 1890 by the John S. Pearce Seed Company, 
London, Canada. 
Description— Plant strictly dwarf, medium in size, 10 to 12 inches high, 

erect, compact, medium in vigor, fairly hardy, midseason, moderately pro- 
ductive. Branches wholly green. Leaflets small to medium in size, broad, 
flat, smooth surface, grayish green in color. Flowers white. Pods small to 
medium, 4™% to 5 inches long, stout, slightly curved near tip, almost round, 
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depressed between beans, well filled, stout ill-defined point of medium length, 
5 to 6 seeded, deep yellow, stringless, fleshy, brittle, fine-grained, of good 
quality, attractive. Dry seeds (1.05 x .75 x .65 cm.) oval, frequently with 
truncated ends, slightly flattened, round-oval in cross section, ochraceous 
brown, narrow ring around hilum of a slightly darker shade. 
Comparison.— Very little known in this country, but is grown to some 

extent in Canada. A valuable variety under favorable conditions. It is 
more like Improved Golden Wax than any, but entirely different. Suitable 
for either home use or for a market requiring a bean of the Golden Wax 
ines JEeitS TUL site, as AWA inves cates? IDC ite (6), 

GOLDEN CROWN 

History.— Introduced in 1899 by the originator, A. N. Jones, Leroy, N. Y., 
and said to be a cross between Yosemite and Ivory Pod. 

Confusing names.— Golden Wax, Improved Golden Wax, Rustless Golden 
Wax, Golden-Eyed Wax, Golden Beauty, Golden Refugee, Golden Champion 
and Golden Cluster are all different types from Golden Crown. 
Comparison.— This variety resembles German Black Wax, differing chiefly 

in its slightly smaller growth, in the absence of purplish coloring on the 
stems and in having slightly smaller and more regularly curved pods and 
dingy white seeds. The seeds (1.4 x .8 x .7 cm.) are also slightly larger and 
more turgid. Except for its white colored seed, which is sometimes con- 
sidered an advantage with beans used for snap purposes, this variety is in 
no way superior to German Black Wax. Plate V, fig. ba. 

GOLDEN-EYEpD Wax 

Synonyms.— Boston Yellow Eye, Boston Dwarf Wax, Sunshine. 
History.— Originated by W. J. Bartlett, Oshawa, Canada, and introduced 

ii1 1889 by the late Aaron Low, Essex, Mass. 
Comparison.— Except for being a few days earlier and for having slightly 

smaller, brighter colored and slightly less fibrous pods and yellow- -eyed seed, 
this variety is the same as Imperial. Too tough and sey for home use 
and not sufficiently attractive for market. Plate II, fig. g 56 

GOLDEN WaAx 

Synonyms.— York Dwarf Wax, Pink-Eyed Wax, Isbell’s New Golden 
Butter Wax, Cream Wax. 

Confusing names.— Improved Golden Wax, Keeney’s Rustless Golden 
Wax, Golden-Eyed Wax, Golden Crown, Golden Beauty, Golden Refugee, 
Golden Champion, and Golden Cluster are all different from Golden Wax. 
History.— Introduced as York Dwarf Wax in 1871 by Jas. J. H. Gregory 

& Son, and as Golden Wax in 1876 by D. M. Ferry & Co. 
Description.— Plant strictly dwarf, 10 to 12 inches high, erect, compact, 

stocky, moderately vigorous, susceptible to disease, early, moderately pro- 
ductive. Branches green throughout. Leaflets large, very broad, flat, smooth 
surface, medium green. Flowers white. Pods medium in size, about five 
inches long, very stout, straight or slightly curved, oval in cross section, 
short ill-defined point, 5 to 6 seeded, bright yellow with a greenish tinge, 
point slightly darker, stringless, slightly fibrous, fleshy, brittle, moderately 
coarse-grained, of fair quality, moderately attractive. Dry seeds (1.25 x 8 
x .65 cm.) short-oblong, abruptly rounded ends, round-oval in cross section, 
dorsal half white and ventral half irregularly marked with fawn and magenta 
or light purple. 
Comparison— A well-known and fairly reliable wax-podded sort. It is 

not sufficiently vigorous, resistant to disease, nor productive to be generally 
recommended. It differs from Improved Golden Wax and Rustless Golden 
Wax as described under these heads. Plate II, fig. d3; VII. fig. a 
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Hopson Wax 

Synonyit.— Hodson Long-Podded Wax. 
History.— Introduced in 1902 by Harvey Seed Company. 
Comparison.— Except for being yellow podded it is the same as Hodson 

Green Pod. A little-known variety, but worthy of an extended trial. It 
is extremely vigorous, very hardy, enormously productive and thoroughly 
reliable. Peculiar for its very large, gently curved, attractive wax pods. 
Its pods are most like Davis, but decidedly larger. Too tough for home 
use and too late for a general purpose variety. Very suitable for distant 
markets. A good foundation stock for breeding purposes. Plate II, fig. a2. 

HortTICULTURAL WAX 

History.— Introduced in 1896 by W. W. Rawson & Co., who state that it 
is a cross between Golden Wax and Dwarf Horticultural. 
Comparison.— A little-known and rarely planted variety. It is perhaps 

more like Imperial than any other, being about the same in habit, but with 
thicker, deeper yellow pods. Compared with Wardwell the plant is more 
upright and not so coarse in habit. The pods are slightly shorter, thicker, 
straight at stem end, longer-pointed, decidedly more stringy and fibrous. 
The pods at the green-shell stage are well-filled, much swollen with the 
beans, never colored nor splashed. The dry seeds (1.4 x .85 x .65 cm.) are 
broad-oblong, ends very abruptly rounded and frequently truncated, oval 
in cross section, irregularly marked with deep red and pinkish fawn. Too 
tough for snap purposes and less productive than the green podded Horti- 
cultural type. Plate II, fig. g2; VII, fig. ato. 

IMPERIAL 

Synonyms.— Allen’s Imperial, Imperial Golden Wax, Salzer’s Earliest 
Wax. 

History.— Originated and introduced about 1890 by John H. Allan Seed 
Company. 
Description.— Plant strictly dwarf, 12 to 14 inches high, moderately erect, 

open, vigorous, hardy, moderately resistant to disease, midseason, moderately 
productive. Branches wholly green. Leaflets large, broad, slightly crumpled, 
rough surface, medium green. Flowers white. Pods large, 5% to 6 inches 
long, stout, almost straight, flat, long well-defined point, 5 to 6 seeded, some- 
what depressed between beans, very light dull yellow with a decided green- 
ish tinge, point decidedly darker, stringy, fibrous, tough, coarse-grained, poor 
in quality, unattractive. Dry seeds (1.5 x .85 x .65 cm.) reniform, ends 
usually rounded, broad-oval in cross section, veiny-white with a distinct, 
frequently prolongated, chocolate-brown eye. 
Comparison.— A little grown variety. Too tough and not sufficiently pro- 

ductive or attractive to be of value. Plate II, fig. g3. 

ImproveD GoLDEN Wax 

Synonyms.— Golden Jersey, Earliest Wax, Green’s Golden German, Im- 
proved Rust Proof Golden Wax, Grenell’s Improved Golden Wax, Gren- 
ells Improved Rust-Proof Golden Wax, New York Golden Wax. 
Confusing names.— Golden Wax, Keeney’s Rustless Golden Wax, Golden- 

Eyed Wax, Golden Crown, Golden Beauty, Golden Refugee, Golden Cham- 
pion, and Golden Cluster are all different types from Improved Golden Wax. 
History.—A selection of Golden Wax by W. H. Grenell, Pierrepont 

Manor, N. Y. Introduced about 1884. 
Comparison.— This variety closely resembles Golden Wax, differing only 

in having slightly stouter, flatter, straighter and longer-pointed pods. The 
dry seeds, while the same in size and shape, are different in color, being 
brownish marked instead of purplish. If there is any difference in the 
season, Golden Wax is the earlier. Plate II, fig. dq. 
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JonES STRINGLESS 

Synonyms.— Jones’ Stringless Round-pod, Stringless White-Seeded Round- 
Pod, Jones’ White Stringless. 
Confusing names.-— Stringless Green Pod, Giant Stringless Green Pod, 

Grenell Stringless and Stringless Refugee Wax are all different types from 
Jones Stringless. 

History.— Originated by A. N. Jones, Leroy, N. Y. Introduced in 1898 
by several seedsmen. Said to be a cross between Yosemite and some other 
wax-podded sort. 
Comparison.— Differs from German Black Wax only in having white 

flowers, smaller and more pointed leaves, slightly smaller pods and decidedly 
smaller white seed. The dry seeds (1.2 x .75 x .6 cm.) are short-oblong, 
abruptly rounded at the ends, round-oval in cross section and veiny-white. 
It is about the same in season and susceptibility to disease, but slightly less 
productive. Except for its white seed, which is sometimes considered an 
advantage for snap purposes, this variety is in no way superior to German 
Black Wax. Plate V, fig. bs. 

KEENEY RUSTLESS 

Synonyms.— Keeney, Rustless Golden Wax, Keeney’s Rustless Golden 
Wax. 

History.— Originated by N. B. Keeney & Son, Leroy, N. Y., who claim 
that it is a sport of Golden Wax. Introduced in 1895 by several seedsmen. 
Description— Plant dwarf, 12 to 14 inches high, with long tendril-like 

fruit-stalks, spreading, very vigorous, very hardy, very resistant to anthrac- 
nose, midseason, extremely productive, continuous bearer. Branches wholly 
green. Leaflets small to medium, regular in shape, thin, flat smooth surface, 
light grayish green. Flowers white. Pods uniformly large, 4% to 5 inches 
long, stout, straight, oval-flat in cross section, slightly depressed between 
beans, short well-defined point, quite uniformly six-seeded, clear bright 
yellow, strictly stringless, free from fiber, fleshy, very brittle, very fine- 
grained, of good quality, attractive. Dry seeds (1.35 x .8 x .75 cm.) short- 
oblong or oval, ends very abruptly rounded or truncated, subcircular to 
circular in cross section, veiny-white on dorsal half and irregularly marked 
with pinkish fawn and purple on ventral half. 
Comparison.— Well known, but little grown. Its unpopularity is probably 

due to its running habit. Valuable for its productiveness, disease resistance, 
vigor and attractive tender pods. It is more like Golden Wax than any 
other. The habit of growth, however, is decidedly different, being more 
vigorous, more spreading and with smaller, decidedly narrower, thinner, 
smoother and lighter colored leaves. The pods are uniformly larger and 
flatter. It is undoubtedly a more profitable variety than either Golden Wax 
or Improved Golden Wax. Probably the best flat-podded wax sort for main 
Crops Plate win now e2< \Villeties oien lx ent 

LEOPARD 

History.— Introduced in 1905 by S. F. Leonard. 
Description.— Plant strictly dwarf, 8 to 10 inches high, very compact, 

bushy, lacking in vigor and hardiness, late, productive. Branches wholly 
green. Leaflets medium in size, broad, rough surface, very dark green. 
Flowers light pink. Pods medium in size, 4% to 5 inches long, very stout, 
thick, slightly curved, flat-oval in cross section, thick well-defined point of 
medium length, five-seeded, clear yellow slightly tinged with green, strictly 
stringless, with little fiber, extremely fleshy, very brittle, moderately fine- 
grained, fair in quality, unattractive. Dry seeds (1.35 x .9 x .75 cm.) oval 
in outline, flattish, broad-oval in cross section, dingy-white with the ventral 
half and several spots on the dorsal half very dark seal-brown or black. 
Comparison.— A little-known variety. Too late and not sufficiently vigor- 

ous, productive, nor attractive to be of value. Plate III, fig. a2. 
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Lima Wax 

Synonym.— Rogers Lima Wax. 
History.— Originated by Rogers Brothers, Chaumont, N. Y. Introduced 

in 1896 by several seedsmen. 
Description.— Plant dwarf, with many runner-like branches 8 to 10 inches 

high, spreading, loose, very vigorous, very hardy, resistant to anthracnose, 
very late, moderately productive. Branches wholly green. Leaflets small 
to medium, broad, smooth, flat surface, very light green. Flowers white. 
Pods medium in size, 4 to 4% inches long, moderately stout, broad, perfectly 
straight, very flat, lima-like, exceedingly short point, 5 to 6 seeded, depressed 
between beans, very clear waxy yellow, greenish tinged in the sun, slightly 
stringy, slightly fibrous, moderately fleshy, brittle, very fine-grained, of fair 
quality, unattractive. Dry seeds (1 x .7 x .6 cm.) oval, prominent hypocotyl, 
broad-oval in cross section, ivory-white. 
Comparison. A little-grown variety and a decided novelty. Unpopular 

owing to its lateness, its spreading habit, its unproductiveness and its un- 
attractiveness. It is different from any other variety in shape of pod, being 
exceedingly straight, very flat and strap-like, or lima-like, and very short- 
pointed.” Plate V, fig. c2; VII, fig. b2; VIM, fis. to. 

Market Wax 

Confusing nanves.— Prolific Market, French Market, and Early Market 
are different types from Market Wax. 
History.— Originated in Genesee Co., N. Y., and introduced in 1902 by 

Peter Henderson & Co. 
Comparison.— A little-known worthy variety. Somewhat resembles Ward- 

well, but the plant is not so coarse and sprawling in habit and has smaller 
lighter colored leaves and slightly shorter, narrower, straighter and longer- 
pointed pods. The pods are slightly more stringy and lack that backward- 
bend so characteristic of Wardwell. The dry seeds (1.35 x 8 x .65 cm.) 
are decidedly different, being oblong-oval in outline and with ends usually 
rounded, frequently broader at one end than the other, round-oval in cross 
section, olive-yellow with an indistinct ring around hilum of a darker shade. 
Plite ty he. gis VAl heb VIL, hes er 

MaAvute BUTTER 

History.— Originated with N. B. Keeney & Son, Leroy, N. Y., and intro- 
duced in 188 by Wm. Henry Maule. 
Description.— Plant dwarf. with long drooping branches, low-growing, 10 

to 12 inches high, bushy, moderately vigorous, slightly susceptible to disease, 
early, moderately productive. Branches wholly green. Leaflets medium 
in size, broad, thick, coarse, crumpled, rough surface, dark green. Flowers 
white. Pods large, 5 to 5% inches long, somewhat variable, very stout, 
almost straight. bent slightly backwards at stem end, round-broad in cross 
section, double-barreled, long ill-defined point, five seeded, well filled, dull 
yellow, point slightly darker in color, strictly stringless, very little fiber in 
walls, very fleshy, very brittle, moderately fine-grained, of good quality, at- 
tractive. Dry seeds (1.3 x .85 x .75 cm.) oval in outline, turgid, subcircular 
in cross section, veiny-white with an indistinct dark brown or black eye. 
Comparison.— This variety is similar to Double-barrel, differing as de- 

scribed under that head. It also resembles Yosemite, but makes only about 
half the growth of that variety and the leaves are decidedly smaller and 
darker in color. The pods also are decidedly smaller, more uniform, 
straighter and not nearly so stout. It is earlier, less productive, less sus- 
ceptible to disease and ranks slightly lower in quality than Yosemite. 
Plate II, fig. e5; VII, fig. 4; VIII, fig. 0. 

MonarcH 

History.— Introduced in 1902 by Darch & Hunter. 
Description.— Plant strictly dwarf, 14 to 16 inches high, very erect, very 

compact, very hardy, moderately resistant to anthracnose, late, productive. 
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Branches wholly green. Leaflets large, long, flat, smooth surface, dark 
green. Flowers white. Pods large, 5 to 5% inches long, very stout, very 
straight, stem end slightly bent backwards, slightly clavate, flat-oval in cross 
section, short stout ill-defined point, 5 to 6 seeded, deeply depressed along 
dorsal margin, very clear waxy yellow, point slightly darker, strictly string- 
less, almost free from fiber, very fleshy, brittle, fine-grained, of good quality, 
very attractive. Dry seeds (1.6 x .9 x .6 cm.) reniform, broadly rounded 
ends, oval in cross section, veiny-white with a dark brown prolongated eye 
anes few specks, the brown markings sometimes intermixed with a lighter 
shade. 
Comparison.— Very distinct in pod and plant. It is perhaps more like 

Golden Wax than any other, but makes a decidedly larger growth and is 
very much later in season. The pods differ in being perfectly straight, de- 
cidedly longer, stouter, lighter in color and with characteristic depressions 
along the dorsal margin. An excellent late variety for home use or market. 
IPO L, sate 7/408 WOOL sored (oe WALL sate 97, 

Pencit Pon Brack Wax 

Synonyms.— Pencil Pod, Giant Stringless Wax, Golden Scimitar. 
Confusing name.— Livingston’s Pencil Pod is an entirely different type 

from Pencil Pod Black Wax. 
History.— A selection of Black Wax by N. B. Keeney & Son, Leroy, N. Y. 

Introduced in 1900 by Johnson & Stokes. 
Description.— Plant strictly dwarf, 12 to 14 inches high, somewhat sprawl- 

ing, open, vigorous, lightly susceptible to disease, early, productive. Branches 
purplish tinged. Leaflets large, broad, thick, crumpled, rough surface, medi- 
um green. Flowers pink. Pods large, 5% to 6 inches long, slender, curved 
near the tip and backwards at stem end (scimitar-shaped), round in cross 
section, crease-backed, stout ill-defined point of medium length, seven-seeded, 
well filled, very clear yellow, point slightly darker, strictly stringless, free 
from fiber, fleshy, very brittle, exceedingly fine-grained, of excellent quality, 
attractive. Dry seeds (1.5 x .7 x .6 cm.) oblong, abruptly rounded or trun- 
cated ends, subcircular in cross section, shining black. 
Comparison.— This variety resembles Round Pod Kidney differing as 

described under that head. Compared with German Black Wax, the pods 
are slightly longer, slightly straighter, more slender and somewhat lighter 
in color. It is probably the best of the Black Wax group. Suitable for 
home use or market. Plate IV, fig. b3; VII, fig. b6; VIII, fig. 12. 

PERFECTION 

Synonyms.— Burpee’s Perfection, McKenzie’s Perfection. 
History.— Said to be a cross between Scarlet and Purple Flageolet. Orig- 

inated with A. H. Ainsley, Milo Center, N. Y. and introduced in 1887 by 
W. Atlee Burpee & Co. 
Comparison.— This variety is the same as Flageolet Wax except in color 

of dry seeds, which are dark seal-brown with a purplish tinge. Plate II, 
fhe. fey Vil, figs teos Vis tio 6: 

Proutiric BLAcK WAx 

Synonyms.— Butter Stringless, Improved Prolific Black Wax, Cylinder 
Pod, Cylinder Black Wax, Henderson’s Improved Black Wax. 
Confusing names.— Challenge Black Wax, German Black Wax and Pencil 

Pod Black Wax are different types from Prolific Black Wax. 
History.— A selection from German Black Wax by N. B. Keeney & 

Son, Leroy, N. Y. Introduced as Prolific German Black Wax by several 
seedsmen in 1&8. 
Comparison.—A well-known variety. Very similar to German Black Wax, 

differing principally in having slightly smaller, slightly straighter and more 
slender pods and with a reddish line along the dorsal and ventral sutures 
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of the pods. It is also slightly more productive, slightly hardier and gen- 
erally more reliable. Except for a more pronounced coloring of the stems 
and stalks, the plant is the same. These two stocks of Black Wax are 
often confounded, one frequently being sold for the other. 

PuRPLE FLAGEOLET 

Comparison.— This is a purple or violet-seeded strain of Flageolet Wax. 
ee . the same in every other respect. Plate II, fig. f2; VII, fig. a6; VIII, 
g. 6. 

REFUGEE WaAx 

Synonyms.— Thousand-to-one Wax, Epicure Wax. 
Confusing names.— Refugee, Early Refugee, Golden Refugee, and String- 

less Refugee Wax are different from Refugee Wax. 
History.— A sport of Early Refugee. Introduced in 1890 by J. M. Thor- 

burn & Co. 
Description— Plant dwarf, with runner-like branches falling loosely over 

the ground, bushy, very vigorous, very hardy, moderately resistant to dis- 
ease, midseason, very productive. Branches wholly green. Leaflets very 
small, long, narrow, pointed, very thin, flat, smooth surface, light grayish 
green. JTlowers pink. Pods small, 4% to 5 inches long, slender, regularly 
curved, round in cross section, well filled, no depressions, moderately long 
curved point, 5 to 6 seeded, very pale yellow, becoming slightly purplish 
splashed at the green-shell stage, stringy, very little fiber, very fleshy, very 
brittle, very fine-grained, of excellent quality, unattractive. Dry seeds 
(1.3 x .7 x .65 cm.) oblong, ends abruptly rounded or truncated, very turgid, 
subcircular in cross section, irregularly marked with about equal propor- 
tions of fawn and very dark brown or black. 
Comparison—A vigorous, productive, resistant, tender-podded variety of 

good quality. It is, however, too small, too stringy and not sufficiently at- 
tractive for general market purposes. The type known as Stringless Refugee 
Wax is a strain of this variety and is superior to it in that it is strictly 
stringless. Plate II, fig. g5; VII, fig. b7; IX, fig. 2. 

Rounp Pop KIpNEY 

Synonynis— Burpee’s Brittle Wax, New Early Brittle Wax. 
History.— Originated with N. B. Keeney & Son, Leroy, N. Y., and intro- 

duced in 1900 by Johnson & Stokes. 
Comparison.— Very similar to Pencil Pod Black Wax, differing only in 

making a smaller and more upright growth, in being less productive and in 
having white flowers, wholly green branches, smaller and lighter colored 
leaves and slightly shorter pods. Dry seeds (1.55 x .7 x .7 cm.) oblong, 
ends usually rounded, occasionaily truncated, subcircular in cross section, 
veiny white with a distinct prolongated black or brownish black eye. Oc- 
casionaliy the eye is of two shades of brown. A good round-podded wax 
sort. Although apparently less productive it may, under certain conditions, 
be more valuable than Pencil Pod Black Wax. Plate II, fig. e4. 

SCARLET FLAGEOLET 

Comparison.— This is a scarlet-seeded strain of Flageolet Wax. It is 
the same as that variety in every other respect. Plate IT, fig. £3; VII, 
fig. a6; VIII, fig. 6. 

SPECKLED Wax 

Synonyit.— Speckled Kidney. 
History.— Introduced in 1887 by Robert Buist Company. 
Description — Plant strictly dwarf, 10 to 12 inches high, erect, very com- 

pact, moderately vigorous, slightly susceptible to disease, late, unproductive. 
Branches wholly green. Leaflets medium in size, regular in shape, crumpled, 
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rough surface, very dark green. Flowers light pink. Pods small to medium, 
about 4 inches long, moderately stout, slightly curved, almost round in 
cross section, depressed between beans, short well-defined point, uniformly 
six-seeded, dull yellow, stringy, very little fiber, fleshy, brittle, fine-grained, 
fair quality, attractive. Dry seeds (1.5 x .75 x .65 cm.) oblong, abruptly 
rounded ends, slightiy flattened, subcircular in cross section, ochraceous 
brown irregularly spotted and streaked with black or very dark seal-brown. 
Comparison.— A very distinct, but little-known variety. Too late and not 
Sy reliable to be of much value. Plate III, fig. a4; VII, fig. D8; IX, 
cate 

STRINGLESS REFUGEE WAX 

Synonyms.— Keeney’s Stringless Refugee Wax, Thorburn’s Refugee Wax 
Stringless, Livingston’s Pencil Pod, Improved Refugee Wax, Keeney’s Im- 
proved Refugee Wax, Bolgiano’s New Wax. 
aie ae selection of Refugee Wax by N. B. Keeney & Son, Leroy, 
ING NZ 
Comparison.—A_ stringless-podded strain of Refugee Wax. Aside from 

having stringless pods it differs from Refugee Wax in being slightly less 
vigorous and less sprawling in habit. The pods may possibly average 
slightly smaller. In productiveness and disease resistance there is very 
little difference between these types. Plate II, fig. gs. 

VALENTINE Wax 

Synonyms.— Golden Stringless, Miller’s Early Golden Stringless. 
History.— Originated with Mr. T. V. Maxon, Jefferson County, N. Y. 

Introduced in 1895 by J. M. Thorburn & Co. 
Description.— Plant strictly dwarf, 10 to 12 inches high, moderately erect, 

compact, weak, subject to disease, very early, unproductive. Branches wholly 
green. Leaflets small, broad, rough, slightly crumpled, medium green. 
Flowers light pink. Pods medium in size, about 4% inches long, moderately 
slender, almost straight, round in cross section, medium short well-defined 
point, regularly six-seeded, clear yellow in color, point tinged with green, 
moderately stringy, very little fiber, fleshy, brittle, fine-grained, of fair 
quality, moderately attractive. Dry seeds (1.3 x .7 x .6 cm.), except for 
being slightly smaller, the same as Red Valentine. 
Comparison.— The plant is entirely different from Red Valentine. It is 

more like Challenge Black Wax than any other, differing chiefly in having 
slightly longer, straighter and more slender pods. Except for its earliness, 
it is of little value. Plate 1, fig. cs. 

W ARDWELL 

Synonyns.— Wardwell’s Kidney, Kidney Wax, Milliken’s Wax. 
History.— Originated by a Mr. Wardell, Jefferson County, N. Y. Intro- 

duced in 1885 by several seedsmen. 
Description — Plant strictly dwarf, 12 to 14 inches high, somewhat spread- 

ing, open, vigorous, susceptible to disease, early, productive. Branches wholly 
green. Leaflets large, broad, coarse, crumpled, rough surface, dark green. 
Tlowers white. Pods large, 5% to 6 inches long, moderately stout, straight 
or slightly curved backwards, flat, very short straight point, six-seeded, clear 
yellow, almost stringless, ‘slightly fibrous, fleshy, brittle, fine-grained, of fair 
quality, attractive. Dry seeds (1.55 x .8 x .6 cm.) reniform, ends usually 
rounded, oval in cross section, veiny-white with the ventral third irregu- 
larly marked with dark brown and buff, white portion sparsely speckled 
with brown 
Comparison.—A popular flat-podded wax sort. Peculiar for its straggly, 

low-growing habit, its dark colored foliage and its backward-bent pods. It 
is valuable for its vigor and for its large attractive pods. Although the 
plants frequently become diseased it is a fairly reliable variety for market 
purposes. A profitable main-crop variety where there is a demand for a 
type with flat yellow pods of good size Plate II, fig f5; VII, fig. bo; VIII, 
fig. 8. 
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WHINGOLD 

Synonyins.— New Wingold, Maule’s Nameless Wax. 
History.— Originated by Roger Brothers, Chaumont, N. Y. Introduced 

as Maule’s Nameless Wax in 1906 by William Henry Maule. 
Description.— Plant strictly dwarf, 12 to 14 inches high, moderately erect, 

compact, stocky, vigorous, slightly susceptible to disease, early, productive. 
Branches wholly green. Leaflets large, moderately broad, rough surface, 
medium green. Flowers white. Pods medium to large, very uniform, about 
5% inches long, moderately stout, straight, round in cross section, long 
straight point, six-seeded, medium yellow, strictly stringless, without fiber, 
very brittle, fine-grained, of excellent quality, very attractive. Dry seeds 
(1.3 x .7 x .65 cm.) oblong, truncated, or abruptly rounded ends, circular 
in cross section, white in color, with an irregular blotch of bronze-brown 
on the ventral margin covering about one-sixth of seed. 
Comparison.—A new and valuable sort. Probably the best wax-podded 

dwarf variety for either home use or market. Its value lies in its vigor, 
its earliness, its productiveness, its quality and its appearance. No other 
wax variety possesses such a combination of good qualities. It is more like 
German Black Wax than any other, but has decidedly longer, straighter and 
better filled pods. Plate Il, fig. d5; VII, fig. bio; 1X, fig. 3. 

YOSEMITE 

Synonyms.— Yosemite Mammoth, Yosemite Monster Wax, Hopkin’s Ever- 
bearing Giant Wax. 

History.— Originated with N. B. Keeney & Son, Leroy, N. Y., and intro- 
duced in 1889 by Peter Henderson & Co. 

Description.— Plant strictly dwarf, with many heavy drooping branches, 
very large, 18 to 20 inches high, extremely vigorous, susceptible to disease, 
midseason, productive. Branches very slightly reddish tinged. Leaflets 
large, long. very broad, crumpled, rough surface, light green. Flowers pink. 
Pods variable, exceedingly large, 5 to 7 inches in length. exceedingly stout, 
decidely curved, stem end decidedly bent backwards, round-broad, double- 
barreled, extremely long ill-defined point, five to six-seeded, constricted he- 
tween beans, bright clear yellow, strictly stringless, with no fiber in walls, 
extremely fleshy, extremely brittle, extremely fine-grained, excellent in 
quality, unattractive. Dry seeds (1.6 x .75 x .8 cm.) elliptical in outline, 
decidedly boat-shaped, frequently thicker than broad, subcircular in cross 
section, shining black. 
Comparison.— A well-known variety but not generally grown except for 

home use. Not sufficiently uniform in size and shape, too susceptible to 
anthracnose and too tender podded for market purposes. Peculiar for its 
extreme vigor and its extremely large fleshy pods of excellent quality. In 
these characters it exceeds all other wax-podded sorts. It is more like 
Maule Butter than anv other, differing as described under that head. Plate 
IV ties DA VELL toe Crs ees. 

DWARF GREEN-PODDED VARIETIES 

AROOSTOOK 
Synonym.— Early Aroostook. 
History.— Introduced in 1888 by Geo. W. P. Jerrard. 
Description— Plant dwarf, with a slight tendency to produce runners, 

12 to 14 inches high, erect, stocky, vigorous, very hardy, fairly resistant 
to disease, early, moderately productive. Branches wholly green. Leaflets 
medium in size, rough surface, medium green. Flowers white. Pods uni- 
form, medium to large, 5% to 6 inches long, moderately slender, flat, slightly 
curved at middle, long curved point, six-seeded, light green, very stringy, 
tough, fibrous, coarse-grained, of poor quality, unattractive. Dry pods very 
easily thrashed. Dry seeds (1.4 x .6 x .6 cm.) oblong or subreniform in out- 

F 
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ine truncated or abruptly rounded ends, circular in cross section, pure 
white. 

Comparison.— A little-known field variety. Said to be valuable in short- 
season localities because of its earliness. Too tough and stringy for 
snap purposes and too small seeded for green-shell purposes. Its only 
value as a field sort lies in its earliness. Most like Yellow Six Weeks, but 
with darker colored foliage, slightly smaller pods and smaller pure white 
seeds: | Plate 1V fie sege Vile figs: ca; Xe fies ie 

Best or ALL 

Synonyms.— Sion House, Sion House Forcing, Dwarf Sugar, Breck’s 
String and Shell, Isbell’s Earliest, McMillan’s Prolific, Shippers’ Favorite, 
Sutton’s Dwarf Forcing, Earliest Green Pod. 
History.-— Introduced from Germany about 1875 and catalogued by several 

seedsmen a few years later. Now listed by at least 40 seedsmen. 
Description.— The varietal type of Best of All is not wel! fixed. There 

appears to be two extremes with all gradations between them. In some 
stocks one extreme predominates, in other stocks the other extreme predomi- 
nates and in others there appears to be an equal proportion of each extreme. 
In a few instances there appears to be a total elimination of one or the 
other of these extremes and in some.cases the type is fairly well defined. 
As the more striking difference in these two extremes is in the character of 
pod, they may be designated as the round-podded type and the flat-podded 
type. 
Round-podded type. Plant strictly dwarf, 10 to 12 inches high, stragegly, 

open, moderately vigorous, hardy, very late, moderately productive. Branches 
green. Leaflets large, broad, very rough, very dark green. Flowers light 
pink. Pods large, variable, 6% to 7 inches long, slender, oval-round, straight, 
frequently bent backwards, somewhat twisted, short ill-defined point, seven- 
seeded, medium green, slightly stringy, little fiber, brittle, fine-grained, of 
fair quality, attractive. Green-shell pods moderately splashed with red. 
Dry seeds (1.5 x .7 x .6 cm.) oblong or subreniform, ends rounded, sub- 
circular in cross section, irregularly marked with red and fawn, either color 
predominating. Plate I, fig. e2; VII, fig. c3; X, fig. 2. 

Flat-podded type.— Plant strictly dwarf, 12 to 16 inches high, slightly 
spreading, stocky, vigorous, hardy, moderately early, productive. Branches 
green. Leaflets medium to large, broad, slightly crumpled, rough, dark green. 
Flowers light pink. Pods large, variable, 5 to 5% inches long, stout, flat, 
slightly curved, small ill-defined point, six-seeded, medium green, stringy, 
tough, coarse-grained, of poor quality, unattractive. Dry seeds (1.5 x 8 x .55 
em.) same as the round-podded type except slightly broader and flatter. 
Platemlenes: 
Comparison.— A well-known variety, but. rapidly losing favor because 

of the mixed condition of the stock. The true round-podded type is a fairly 
reliable attractive sort for home use or market, but it is not equal to 
Refugee or Red Valentine in these respects. It is largely used as a green- 
shell bean, but for this purpose it is not so reliable or generally useful as 
Byer. The flat-podded type is a degenerated form and is wholly undesirable. 

BLAcK PRINCE 

Synonym.— French Bean. 
History.—A French variety but grown to some extent in America. 
Description— Plant strictly dwarf, 12 to 16 inches high, erect, loose, 

medium in vigor, early, moderately productive. Branches mostly green with 
purplish flower stems. Leaflets medium in size, narrow, flat, smooth, glossy 
dark green. Pods medium to large, 4% to 5 inches long, slender, oval- 
round in cross section, curved, long curved point, five to six-seeded, very 
dark green, stringy, tough, fleshy, moderately fine-grained, of poor quality, 
unattractive. Dry seeds (1.6 x .7 x .5 cm.) oblong, usually truncated at one 
end and gracefully rounded at the other, oval in cross section, shining black. 
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Comparison.— In respect to pod alone this variety resembles Black Valen- 
tine, differing from it, however, in being slightly smaller, more compressed 
latterly, darker green, tougher, and in having a longer point. In habit it 
approaches that of the foreign forcing varieties, such as Wonder of France 
or Tom Thumb. Ii is, however, much less compact and bushy than these 
types. Too tough and not sufficiently hardy or productive to be of any 
value. Plate IV, fig. a3. 

Biack VALENTINE 

Synonyms.— King of Earlies, Henderson’s Black Valentine. 
Confusing names.— Cream Valentine, White Valentine, Red Valentine, 

Giant Valentine and Brown Speckled Valentine are all different types from 
Black Valentine. 

History.— Introduced in 1897 by Peter Henderson & Co. 
Description.— Plant strictly dwarf, 12 to 14 inches high, erect, compact, 

moderately vigorous, fairly hardy, early, productive. Branches green, with 
an occasional purplish node. Leaflets medium in size, long, narrow, pointed, 
slightly crumpled, rough, medium green. Flowers pink. Pods large, 6 to 
614 inches long, slender, almost round, very slightly curved, with a long, 
curved point, six-seeded, dark green, stringy, fibrous, tough, fine-grained, of 
poor quality, attractive. Dry seeds (1.3 x .7 x .55 cm.) oblong, truncated 
or abruptly rounded ends, subcircular in cross section, shining: black. 
Comparison.— Well known and extensively grown, especially in the South. 

Although this variety closely resembles Red Valentine in habit of growth 
and character of leaf, it is entirely different in pod characters and, on the 
whole, is more like Longfellow than any other variety. The pods are the 
same in color, but are decidedly longer, more flattish, slightly more curved 
and with a shorter clean-cut point. They are also more stringy and fibrous. 
Tt is decidedly less resistant to disease and less productive than Red Valen- 
tine, but much more resistant and productive than Longfellow. Plate IV, 
fig. at; VII, fig. c4; X, fig. 6 

BLuE Pop Butter. 

Synonym.— Dwarf Purple Pod. 
Confusing name.— Blue Pod Field is an entirely different type. 
History— Of German origin. Introduced in 1888 by W. Atlee Burpee 

& Co. 
Description— Plant strictly dwarf, 12 to 14 inches high, erect, loose, 

vigorous, hardy, moderately early, unproductive. Branches bluish purple 
throughout. Leaflets large, very broad, much crumpled, smooth, purple in 
color. Flowers deep purple. Pods very large, 5% to 95 inches long, stout, 
very flat, straight or curved slightly backward at stem end, long straight 
point, six-seeded, bluish purple in color, very stringy, slightly fibrous, fleshy, 
fine-grained, of poor quality, unattractive. Dry seeds (1.55 x Bek 5 cm. ) 
reniform, oval in cross section, flesh color, with a yellowish ring around 
hilum. 
Comparison— This variety is not only peculiar for its dark blue or 

purplish foliage, flowers and pods, but also for its very broad leaflets. which 
are rolled backwards. In habit of growth it is similar to Yellow Six Weeks, 
but different in character of pods, which are slightly shorter, broader and 
decidedly flat. In shape of pod it is more like Imperial Wax. Blue Pod 
Butter, except as a novelty, is of little value and is fast falling into dis- 
favor. Plate I, fig. d3; VII, fig. cs; X, fig. 5. 

Boston FAvorITE 

Synonyms.— Improved Dwarf Horticultural, Breck’s Dwarf Horticultural, 
Red Podded Dwarf Horticultural, Goddard, Godding Dwarf, Goddard’s 
Horticultural, Goddard’s Favorite. 
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Confusing names.— Improved Goddard, Boston Pea, Boston Navy, Boston 
Marrow, Boston Yellow Eye and Boston Snap Short are all different from 
Boston Favorite. 
History.— Catalogued by several seedsmen about 1885 but previously grown 

en a large scale in the vicinity of Boston. 
Comparison.— A well-known and popular sort. The plant, except for its 

running tendency, is the same as Improved Goddard. The pods, however, 
are quite different, being much smaller, more poorly filled, more depressed 
between beans and with a more poorly. defined point. Green-shell pods are 
about the same in color, being profusely splashed with dull or purplish red. 
The dry seeds (2 x .95 x .75 cm.) are the same in shape and color, but are 
slightly larger. Improved Goddard is more productive and a much better 
variety in every respect. Plate I, fig. ga2. 

BouNTIFUL 

Synonyms.— Breck’s Boston Snap, Sutton’s Plentiful. 
History.— Originated in Genesee County, New York. Said to be, and 

probably is, a selection of Yellow Six Weeks. Introduced in 1898 by Peter 
Henderson & Co. 

Description.— Plant strictly dwarf, 14 to 18 inches high, rather straggly, 
loose, very vigorous, hardy, slightly susceptible to disease, very early, mod- 
erately productive. Branches green. Leaflets medium in size, regular, 
slightly crumpled, rough, very light green. Flowers pink. Pods very large, 
6 to 6% inches long, stout, flat, curved (especially near the tip), extremely 
long and clean-cut point, seven-seeded, light-green, stringless, slightly 
fibrous, coarse-grained, of good quality, attractive. Dry seeds (1.45 x .8 
x .66 cm.) oblong, abruptly rounded at ends, broad-oval in cross section, 
olive-yellow with a sulphurous tinge, olive-brown ring around hilum. 
Comparison.— A popular variety in many localities. Differs from Yellow 

Six Weeks in having lighter colored foliage — as light as any other Ameri- 
can sort. The pods are more curved, especially near the point. While 
there is no string, there is considerable fiber in the walls. Defective pods, 
caused by one or more seeds failing to develop, are quite common. 
valuable sort for home use or for market. The pods remain in good 
condition for a long time after picking, suggesting its value for shipping 
purposes. More like Grenell Stringless than any other variety, differing 
chiefly in season, in color of foliage and color of seed. Plate I, fig. b2; 
MIN figs r65 2s, fig. 4. 

BURLINGAME 

Synonyms.— Burlingame Medium, White Medium, White Field, York 
State Medium. 
History.— Originated about 1896 in Genesee County, N. Y. 
Comparison.—A popular field variety in New York State. The habit 

of growth is the same as White Marrow. The pods except for being 
slightly shorter, and for a decided tendency to curve backwards at the 
stem end, are also the same. In size, the pod is about midway between 
White Marrow and Navy Pea. The dry seeds (1.1 x .75 x .65 cm.) are 
decidedly smaller than White Marrow and much larger and more elongated 
than Navy Pea. It is about 4 or 5 days later than White Marrow and is 
somewhat more productive. Plate V, fig. a1; VII, fig. c7; X, fig. 3. 

BURPEE STRINGLESS 

Synonyms.— Burpee’s Stringless Green Pod, Stringless, Stringless Won- 
der, Stringless Green Round Pod, Bell’s Prolific Green Pod, McKenzie’s 
Matchless Green Pod, Muzzy’s Stringless Green Pod. 

Confusing names.— Giant Stringless, Stringless Round Pod, Jones String- 
less, Stringless Wax, Stringless Refugee, Garden Pride Stringless Green Pod 
and Grenell Stringless Green Pod are all different from Burpee Stringless. 
History.— Originated with N. B. Keeney & Son, Leroy, N. Y. Said to 
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have been developed from Yosemite, Saddleback and Ne Plus Ultra. In- 
troduced in 1894 by W. Atlee Burpee & Co. Now listed by at least 140 
seedsmen. 

Description.— Plant strictly dwarf, 12 to 15 inches high, very erect, some- 
what spreading when laden with fruit, somewhat open, vigorous, hardy, 
early, productive. Branches wholly green. Leaflets medium to large, broad, 
flat, rough, medium green. Flowers light pink. Pods large, slightly variable, 
4% to 5 inches long, stout, round, crease backed, decidedly curved, slightly 
bent backwards at stem end, long ill-defined point, constricted between 
beans, uniformly six-seeded, dark green, strictly stringless, tender, fleshy, 
brittle, fine-grained, of good quality, moderately attractive. Dry seeds 
(1.4 x .8 x .7 cm.) oblong-oval, subcircular in cross section, dark coffee- 
brown, ring around hilum of a darker shade. 
Comparison— One of the most popular and widely grown varieties. 

Compared with Giant Stringless it has a smaller pod, less depressed be- 
tween beans and slightly darker in color. Burpee Stringless makes up in 
quality for that which it lacks in appearance. It is slightly susceptible to 
disease, but otherwise hardy. Because of its reliability, productiveness 
and good quality it is one of the best, both for home use and for market. 
Plate I, fig. 65; VII, fig. c8; XI, fig. 2. 

BYER 

History.— Said to have originated in Tennessee. Introduced in 1899 by 
John Lewis Childs. 

Description.— Plant strictly dwarf, 14 to 16 inches high, very erect when 
young, somewhat drooping when laden with fruit, compact, vigorous, very 
hardy, midseason to late, very productive. Branches wholly green. Leaflets 
large, long, slightly crumpled, smooth, glossy, dark green. Flowers pink. 
Pods small to medium, 5 to 5% inches long, slender, round, straight or 
slightly curved, extremely long and ill-defined point, five-seeded, dark 
glossy-green, becoming slightly purplish splashed at the green-shell stage, 
slightly stringy, slightly fibrous, brittle, fleshy, fine-grained, of good quality, 
very attractive. Dry seeds (1.4 x .7 x 6 cm.) oblong, abruptly rounded 
ends, subcircular in cross section, irregularly marked with fawn and dark 
purple or violet. 
Compartson— A little-known, but very valuable variety. Very different 

from any other sort. It is peculiar for its glossy green leaves and for its 
extremely dark green and extremely long-pointed pods. It is valuable for 
its disease resistance, its productiveness and for its handsome pods. It is 
too late for general market purposes, but should be very suitable for late 
marketing and for canning. More like Giant Stringless than any other 
variety, differing principally in more regularly shaped pods, less constricted 
between beans and peculiar glossy green color. In habit of growth it is 
probably more like Improved Goddard than any other. Plate IT, fig. b1; 
Wilco oe, fic: 10. 

CANADIAN WONDER. 

Synonyms.— Red Canada, Rose, Summer’s Canadian Wonder. 
History.— Originated in Canada. Has been in cultivation for at least 

30 years. 
Description.— Plant strictly dwarf, 20 to 22 inches high, very erect, com- 

pact, bushy, extremely vigorous, very hardy, late, very productive. Branches 
wholly green. Leaflets very large, long, broad, reticulated, very rough, dark 
green. Flowers light pink. Snap pods very large, somewhat variable, 7 to 8 
inches long, moderately stout, flat, gracefully curved, rough surface, long 
clean-cut point, 6 to 8 seeded, light green, very stringy, fibrous, coarse- 
grained, of poor quality, attractive. Green-shell pods moderately depressed 
between beans, very light green. Dry pods thrash easily. Dry seeds (1.9 x 
85 x .5 cm.) oblong or subreniform, ends frequently squared, oval in cross 
section, deep violet or maroon. 
Comparison.— This variety is peculiar for its upright habit of growth, 

its vigor, hardiness, productiveness and large curved pods. Next to Prolific 
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Pickler it is more like Red Kidney than any other, differing in making a 
slightly larger growth, in being slightly later in season and in having a 
decidedly longer and more curved pod. It differs from Prolific Pickler as 
described under that head. Both these varieties are too tough to be of much 
value for snap purposes. However, they are rather attractive and will 
remain in good condition for a long mek Sales pave picked. More suit- 
able for dry-shell purposes. Plate II, fig. c2; VII, fig. cto; XI, fig. 6 

Cuina Rep Eye 

Synonyms.— China, Early China, Red Eye, Red Eyed China, Early China 
Red Eye, Chinese Date. 
History.— Probably of European origin. Catalogued as early as 1822 by 

J. M. Thorburn & Co. It is now listed by at least 40 seedsmen. 
Description.— Plant strictly dwarf, 12 to 14 inches high, erect, compact, 

vigorous, very hardy, moderately early, productive. Branches wholly green. 
Leaflets large, rather broad, slightly crumpled, rough, medium green. Flowers 
white. Snap pods medium in size, 5 to 5% inches long, stout, oval in cross 
section, very straight, occasionally turned back at stem end, short well- 
defined point, five to six-seeded, medium to light green. stringy, fibrous, 
fleshy, moderately coarse-grained, of very poor quality, moderately attractive. 
Dry seeds (1.4 x 8 x .7 cm.) oblong, ends abruptly rounded or truncated, 
subcircular in cross section, veiny-white, with an irregular eye of red _inter- 
mixed with fawn, darker portion covering not more than one-third of seed. 

Comparison.— A well-known variety. Used both for snap and dry-shell 
purposes. More like Round Six Weeks than any other variety. The plant, 
however, is more compact and has darker colored foliage. The pods are 
smaller, straighter, flatter and slightly lighter in color. Considered as to 
pods alone this variety is perhaps more like Yellow Eye than Round Six 
Weeks. This old variety 1s not so popular as formerly. Except for its 
hardiness and productiveness it has little to commend itself. It is too small 
and too tough to be of value as a snap bean. In some sections it is exten- 
sively used for green-shell and dry-shell purposes. Plate II, fig. ar; VII, 
ings, hie OIL, eke Te 

CREAM VALENTINE 

Synonyms.— Cream, Henderson’s Cream Valentine. 
History.— Originated in Genesee County, New York. Introduced in 1897 

by Peter Henderson & Co. 
Comparison.— This variety is identical with Red Valentine except in color 

of seed. The seeds are pinkish flesh color, and, being unlike those of any 
other variety, the stock is likely to remain pure. With green-podded varieties 
there is very little advantage in lighter colored seed. Plate I, fig. dt. 

Crimson BEAUTY 

History.— Originated with E. D. Gibson, Ashburnham, Mass. Said to 
he a cross between Goddard and a very early wax variety, but is more 
likely to be an early strain of Goddard. Introduced in 1896 by Ford Seed 
Salas 
Comparison.— This variety is more like Improv ed Goddard than any other, 

in fact it may be called an Extra Early Goddard. The general habit is 
the same, but it is somewhat taller and more open. The pods are also 
about the same, but are slightly smaller. and straighter at stem end. The 
pods at the green-shell stage are more highlv colored, being bright carmine 
and covers the greater portion of the pod. The dry seeds (1.75 x .75 x .65 
em.), except for being a little smaller, are the same. A very early. pro- 
ductive, moderately resistant, attractive variety for green-shell purposes. 
Plate I, fig: ft. 

Earty MARKET 

Synonyms.— Earliest Market. Schwill’s Quick Crop. 
Confusing names.— Prolific Market, King of the Early Market, French 

Market, and Market Wax are all different from Early Market, 
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History.— Introduced in 1883 as First in Market by D. Landreth & Sons. 
Description Plant dwarf, 10 to 12 inches high, long runner-like fruit 

stems, very spreading, loose, vigorous, hardy, moderately early, moderately 
productive. Branches green. Leaflets medium in size, sHEbnS crumpled, 
smooth, glossy dark green. Flowers white. Peds large, 6% to 7 inches 
long, stout, very flat, straight or slightly curved, occasionally twisted, long 
curved point, depressed between beans, six to seven-seeded, dark green, 
stringy, tough, rather coarse-grained, of poor quality, unattractive. Dry 
seeds (1.45 x .85 x .5 cm.) broadly oblong, occasionally subreniform, rounded 
ends, oval in cross section, ivory-white. 
Comparison.— Very little known and rarely planted. It may oe of value 

for green-shell purposes, but is too tough and unattractive for use as snaps. 
More like Emperor William than any other. It makes a smaller growth, is 
less straggly and less vigorous. The pods are somewhat shorter, narrower, 
rougher, lighter in color and with a longer point. It is less resistant, less 
productive, and of less value generally. Plate IV, fig. dz. 

EarLy REFUGEE 

Synonyms. Extra Early Refugee, Hasting’s Excelsior Refugee, New 
Early May Queen, Excelsior, Early One Thousand-to-One, Improved One 
Thousand-to-One, Page’s Extra Early. 

Confusing names.— "Refugee, Golden or Silver Refugee, Large or Galega 
Refugee, Refugee Wax, and Stringless Refugee Wax are all different types 
from Early Refugee. 
History.— Said to have been developed by a market gardener in the 

vicinity of New York by the selection of early plants from Refugee. In- 
troduced in 1888 by J. M. Thorburn & Co. Now listed by at least 120 
seedsmen. 

Description.— Plant strictly dwarf, 8 to 12 inches high, very erect, very 
compact, stocky, vigorous, hardy, early, very productive. Branches wholly 
green. Leaflets medium in size, very narrow, long-pointed, slightly crumpled, 
rough, light green. Flowers pink. Pods small to medium, 4% to 5 inches 
long, uniform, moderately stout, round, slightly crease backed, gracefully 
curved, sharp clean-cut point, of medium length, five to six-seeded, light 
green, slightly stringy, fleshy, brittle, fine-grained, of fair quality, attractive. 
Green-shell pods sparingly splashed with light purple. Dry seeds (1.35 x 
6 x .65 cm.) oblong, ends abruptly rounded, subcircular in cross section, 
slightly thicker than broad, irregularly marked with fawn and very dark 
brown or black, the latter with a bluish tinge. 
Comparison. This variety is distinguished from all others by its low, 

dense, well-rounded habit of growth. “The pods are almost identical with 
Red Valentine: if any difference it is in being slightly longer, less crease- 
backed, and with a more curved point. This is one of the most popular 
early green-podded varieties. It is a good shipper and extensively used for 
canning. Plate I, fig. c4. 

EMERSON PEA 
Synonym.— Chilian. 
Comparison.— A little-known field variety. Very similar to Navy Pea, 

differing in being about 10 days later, decidedly more vigorous, lighter in 
color of foliage and with slightly longer and more slender pods. The pods 
average I bean more to the pod and the seeds (.85 x 6 x .5 cm.) are 
aie and more elongated. An exceedingly productive late sort. Plate V, 
g. a2. 

EMPEROR WILLIAM 

Synonyms.— Dwarf Case Knife, Dwarf Dutch Case Knife, Dwarf Scimitar, 
Sabre, Emperor William Forcing, First in Market. 
History.— This is the dwarf form of Case Knife Pole, which has been 

in cultivation in this country for at least a hundred years. The dwarf form 
has possibly been in cultivation for at least 50 years. 
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Description.— Plant dwarf with many spreading branches and occasional 
runners, 12 to 14 inches high, very vigorous, very hardy, fairly resistant to 
disease, midseason, productive. Branches whoily green. Leaflets large, 
broad, thick, rolled inwards, crumpled, rough surface, very dark green. 
Flowers white. Pods very large, 6 to 6% inches long, stout, extremely flat, 
very straight, occasionally twisted, wavy along ventral suture, short curved 
point, six to seven-seeded, light green, stringy, moderately tough, slightly 
fibrous, coarse-grained, of fair quality, unattractive. Dry seeds (1.4 x 85 
ae em.) oval or broad-oblong, rounded ends, oval in cross section, ivory- 
white. 

Comparison.— An old variety, but little grown. Rather extensively used 
in some localities for green-shell purposes. It has never become popular 
because of its spreading habit and its tough unattractive pods. A favorite 
sort im Germany. Plate TV, fis. d2> Vil, fic d3- Ci. fies 

EuREKA 

BOE es Sulphur Colored Bean, Genter’s Sulphur, California Cream 
ean. 
History.— Introduced in 1893 by Ford Seed Company. 
Description— Plant strictly dwarf, 12 to 14 inches high, with spreading 

branches, vigorous, extremely hardy, midseason, productive. Branches green 
throughout. Leaflets medium to large, broad, taper-pointed, curled inward, 
smooth, glossy, dark green. Flowers very light pink. Pods medium to 
large, 41% to 5 inches long, very stout, slightly clavate, very flat, slightly 
curved, short centered point, five to six-seeded, light green, very stringy, 
very tough, coarse-grained, of poor quality, unattractive. Dry pods thrash 
easily. Dry seeds (1.1 x .85 x .75 cm.) oval in outline, subcircular in cross 
section, sulphurous yellow, faint greenish lunate line around hilum. 
Comparison.— In habit of growth this variety is more like Vineless Mar- 

row than any other. The leaflets have a smooth glossy appearance, are 
darker in color and have a tendency to curl inwards. The pods are de- 
cidedly different, being peculiar for their club-shape. They are also decidedly 
shorter, flatter and duller green. This is a very reliable sort for green-shell 
or dry-shell purposes, being fairly productive and resistant to disease. Plate 
I, aakees Oe WAM ante ho DE sateen ai 

EVERBEARING 

Synonym.— French Inexhaustible. 
Confusing name.— Hurst Everbearing is a different type from Everbearing. 
History.— Introduced in 1899 by W. Atlee Burpee & Co. 
Description.— Plant dwarf, 18 to 20 inches high, with a ‘decided running 

tendency (fruit-bearing runners), spreading, bushy, extremely vigorous, 
hardy, resistant to disease, very productive. Branches wholly green. Leaf. 
lets medium in size, broad, flat, smooth, very dark green. Flowers white. 
Pods large, variable, 5 to 6 inches long, slender, very flat, curved, occasionally 
twisted, straight clean-cut point, six to seven- seeded, dark green, very stringy, 
very tough, fine-grained, of very poor quality, unattractive. Dry pods thrash 
easily. Dry seeds (1.25 x .7 x .5 cm.) oblong or subreniform, oval in cross 
section, ivory-white. 
Comparison.— A little-grown variety. Decidely different from any other 

American sort. Except for its vigor and productiveness it has little to 
commend itself. The plant is stragaly in habit and the pods are lacking 
in quality, texture and appearance. For these reasons this variety will never 
become a popular sort for snap purposes. It is too narrow podded and not 
sufficiently attractive for green-shell purposes. On account of its hardiness, 
productiveness and large white seeds, it may prove useful in favorable 
localities for dry-shell purposes. Plate IV, fig. d4; VII, fig. d5; XI, fig. 4. 

FreNcH FLAGEOLET 

Comparison.— An old, but little-grown variety. Except for being slightly 
smaller, the plant is the same as White Kidney. The pods, however, are 
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decidedly longer, thicker and with a longer well-defined point. In other 
words, the pods closely resemble Canadian Wonder, but are more oval in 
cross section. The dry seeds (1.75 x .85 x .65 cm.) are very large, larger 
than White Kidney, decidedly reniform, broad-oval in cross section and 
veiny-white in color. The pods are quite uniform and attractive, but are 
too tough and stringy for snap purposes. Suitable for green-shell purposes 
and, where there is a demand for very large white seed, for dry-shell pur- 
eas It is an early, very productive, vigorous, hardy variety. Plate V, 
g. a4. 

FrencH KIDNEY 

History.— An old variety and probably of French origin. 
Description.— Plant strictly dwarf, 18 to 20 inches high, very erect, open, 

very vigorous, very hardy, late, very productive. Branches wholly green. 
Leaflets large, long, very broad, slightly crumpled, rough, medium green. 
Flowers light pink. Snap pods medium size, variable, 5% to 6 inches long, 
slender, flat, decidely curved backwards, long curved tapering point, five 
to six-seeded, rough coarse surface, dark green, becoming splashed with dull 
red at the green-shell stage, very stringy, very tough, very fibrous, moderately 
fine-grained, of poor quality, unattractive. Dry pods thrash easily. Dry 
seeds (1.8 x .8 x .65 cm.) oblong, rounded ends, round-oval in cross section, 
deep rose, irregularly spotted and streaked with dark red. 
Comparison.—In habit of growth this variety resembles White Kidney, 

but it is more straggly. The pods are decidedly more slender and more 
backward curved. The variety, on the whole, is more like French Mohawk 
than any other, differing chiefly in being much earlier in season and in hav- 
ing flatter, smoother and backward-curved pods. The pods at the green- 
shell stage are splashed with dull red instead of purple. It is too tough 
and stringy for snap purposes and not sufficiently attractive for green-shell 
purposes. Its use if any seems to be for dry beans, as it is very productive 
and fairly resistant to disease. Plate II, fig. c4; VII, fig. d6; XII, fig. 5. 

FrencoH MoHAwk 

Synonyms.— William’s Earliest of All Dwarf French, Rapp’s Favorite. 
Confusing name— Mohawk is different from French Mohawk. 
History.— Introduced in 1900 as Rapp’s Favorite by Johnson & Musser. 
Description— Plant strictly dwarf, 16 to 20 inches high, large, coarse- 

growing, very erect, very vigorous, hardy, resistant to disease, very late, 
very productive. Branches green. Leaflets very large, long pointed, 
crumpled, very rough, medium to dark green. Flowers pink. Snap pods 
very large, 7 to 8 inches long, somewhat irregular, moderately slender, 
round-oval, straight or slightly curved, long curved point, seven to eight- 
seeded, medium green, stringy, very tough, very coarse-grained, of poor 
quality, attractive. _Green-shell pods much depressed between beans and 
purplish splashed. Dry pods thrash easily. Dry seeds (1.75 x .75 x .55 cm.) 
oblong, narrow, ventral margin straight, dorsal margin rounded, ends 
rounded, oval in cross section, extremely dark brown, sparsely specked with 
fawn, the whole with a purplish tinge. 
Comparison.— Very little grown in this country. Except for its hardiness, 

productiveness and large straight pods it has little value. Probably more 
useful for green-shell purpose than for anything else. More like Mohawk 
than any other, but makes a larger, coarser and later growth and has de- 
cidely longer pods. Plate I, fig. er; VII, fig. d7; XII, fig. 4. 

FuLtt MEASURE 

Synonym.— Henderson’s Full Measure. 
History.— Introduced in 1906 by Peter Henderson & Co. Said to be a 

cross between Yosemite and Refugee. 
Description— Plant strictly dwarf, with a few high shoots above the fo- 

liage, erect while young, spreading when laden with fruit, 14 to 16 inches high, 
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vigorous, hardy, moderately early, productive. Branches green throughout. 
Leaflets medium in size, rough, medium green. Flowers light pink. Pods. 
large, somewhat variable, 544 to 6 inches long, moderately stout, round, 
creasebacked, scimiter-curved, ill-defined point of medium length, constricted 
between beans, six to eight-seeded, crowded in pod, dark green, strictly 
stringless, fiberless, very brittle, fine-grained, of excellent quality, moderately 
attractive. Dry seeds (1.7 x .7 x .65 cm.) oblong, abruptly rounded or 
truncated ends, circular in cross section, irregularly marked with fawn and 
reddish brown, the latter predominating. 
Comparison.— This new and little-known variety has not received a com- 

plete trial, but evidently very similar in appearance and general usefulness 
to Giant Stringless. Plate I, fig. ds. 

GALEGA 

Synoyms.— Galega Refugee, Large Refugee. 
History. A selection of Refugee. Introduced about 1880. 
Comparison.— An old but little-known variety. Now dropped from all 

seed lists. In habit and behavior this variety is very similar to Hodson Green 
Pod. It is apparently just as productive and resistant to disease. It makes 
a slightly larger growth and has smoother, flatter leaves. The pods are 
about the same, having the same graceful curve, but are slightly narrower, 
slightly shorter and with a slight tendency to turn back at the stem end. 
The dry seeds (1.5 x .7 x .6 cm.) are the same in shape, but differ in color, 
having black or very dark brown markings instead of red. Valuable for its 
vigor, hardiness, productiveness and uniformly large, straight, handsome 
pods. Too late, however, for general market purposes. Plate II, fig. a5. 

GARDEN PRIDE 

Synonyin.— Jones’ Garden Pride Stringless Green Pod. 
History.— Originated and introduced in 1903 by A. N. Jones, Leroy, N. Y. 
Description.— Plant strictly dwarf, 12 to 14 inches high, erect, loose, vigor- 

ous, hardy, moderately early, moderately productive. Branches wholly green. 
Leaflets medium in size, broad, slightly crumpled, rough, light green. Flowers 
white. Pods large, 41%4 to 5 inches long, stout, oval-round in cross section, 
curved (especially near the tip), long curved point, six to seven-seeded, very 
light green, stringless, fleshy, brittle, fine-grained, of good quality, moderately 
attractive. Dry seeds (1.25 x .75 x .7 cm.) short-oblong, truncated, circular 
in cross section, ivory-white. 
Comparison.— The plants of this variety resemble those of Yellow Six 

Weeks but are somewhat smaller and more stocky. The pods resemble 
Early Refugee but are larger, less round, lighter in color, less fibrous and 
strictly stringless. They also have a characteristic curve which readily dis- 
tinguishes them from the pods of any other variety. They bend inward at 
extreme tip and backward at extreme stem end. A productive, moderately 
resistant, tender sort. The shape of its pods, however, somewhat detracts 
from its value as a market variety. Plate IV, fig. d1; VII, fig. d8. 

GIANT STRINGLESS 

Synonyms.— Giant Stringless Green Pod, Giant Stringless Green Pod 
Valentine, Giant Podded, Mammoth Stringless Green Pod, Improved String- 
less Green Pod, Colossal Stringless Green Pod, Newington Wonder (Moore 
& Simon Cat., 1905), Norwood Stringless, English Stringless. 

Confusing names.— Burpee Stringless, Stringless Round Pod, Jones String- 
less, Stringless Wax, Stringless Refugee, Garden Pride Stringless Green 
Pod, and Grenell Stringless Green Pod are all different from Giant Stringless. 
History.— Originated by N. B. Keeney & Son, Leroy, New York. Said 

to be a selection of Red Valentine. Introduced in 1898 by Johnson & Stokes. 
Comparison.— One of the most popular and widely grown garden varieties. 

Very similar to Burpee Stringless, differing in the following particulars: 
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plant slightly larger and more straggly in habit; pods decidedly larger, 
straighter, less round, more depressed between beans, and slightly lighter 
in color; dry seeds (1.35 x .7 x .6 cm.) slightly smaller, light ochraceous 
brown in color, with a ring around the hilum of a darker shade. In many 
respects this variety is more like Knickerbocker than Burpee Stringless. It 
is equal in quality to either of these varieties, and, owing to its straighter 
pods, of better appearance. One of the best green- -podded varieties for home 
use or for market. Plate I, fig. c2. 

GOLDEN REFUGEE 

Synonyms.— Silver Refugee, McKinley Refugee. 
Confusing names.— Refugee (Late Refugee), Early Refugee, Large or 

Galega Refugee, Refugee Wax, and Stringless Refugee Wax are all different 
from Golden Refugee. 
History— A selection from Refugee. Introduced about 1885 by J. M. 

Thorburn & Co. 
Comparison.— A little-known variety. Except for being somewhat 

smaller, slightly earlier, and for having smaller, smoother, lighter colored 
leaves, the habit and behavior of the plant is the same as Refugee. The 
pods are slightly smaller, slightly straighter, decidedly lighter colored and 
with a shorter point. The dry seeds (1.2 x .6 x .6 cm.) are somewhat 
smaller and with metallic brown marking instead of violet. It is peculiar 
for its very light silvery pods. Of the same general usefulness as Refugee. 
Plate II, fig. a4. 

GREEN FLAGEOLET 

Synonym.— Green-seeded Flageolet. 
Confusing names.— Scarlet Flageolet, Purple Flageolet, and French Flag- 

eolet are entirely different from Green Flageolet. 
History.- Ot French origin. Introduced about 1880. 
Comparison.— Apparently a green-seeded form of White Flageolet. Many 

stocks are the same as Wonder of France. 

GRENELL STRINGLESS 

Confusing names.— Giant Stringless, Stringless Round Pod, Jones String- 
less, Stringless Wax, Stringless Refugee, Garden Pride Stringless Green Pod 
and Burpee Stringless are all different from Grenell Stringless. 
History. Introduced in 1905 by J. Bolgiano & Son. 
Description— Plant characters same as Bountiful, except somewhat 

darker in color of foliage. Hardy, early, lightly productive. Flowers white. 
Pods very large, variable, 5 to 5% inches long, very stout, tapering at stem 
end, flat, much curved, very long and curved point, five to six-seeded, 
medium green, stringless, slightly fibrous, fine-grained, of fair quality, un- 
attractive. Dry seeds (1.5 x .8 x .65 cm.) oblong, abruptly rounded at ends, 
subcircular in cross section, dingy-white with an irregular blotch and a few 
specks of ochraceous brown or fawn on the ventral third, a brown ring and 
usually an outer greenish ring around hilum. 
Comparison.—This new variety has not been sufficiently tested to accurately 

determine its value. More like Bountiful than any other variety. It is 
apparently less productive, less resistant to disease and less attractive. Not 
superior to bountiful in any way. Plate I, fig. c3; VII, fig. dg; XII, fig. 8. 

Hopson GREEN Pop 

Confusing name.— Taylor Green Pod is an entirely different type. 
History— A sport of Hodson Wax. Introduced in 1906 by O. W. Clark 
Son. 
Description— Plant dwarf, 16 to 20 inches high, very erect, somewhat 

loose, extremely vigorous, very hardy, resistant to disease, very late, very 
productive. Branches wholly green. Leaflets medium in size, long, narrow, 
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tapering, thin, flat, smooth, medium green. Flowers light pink. Pods very 
large, 614 to 7 inches long, uniform, somewhat slender, gracefully curved, 
sometimes bend sideways, flat, long clean-cut point, six to eight-seeded, 
light green, very stringy, very fibrous, very tough, moderately coarse-grained, 
of poor quality, very attractive. Dry pods easily thrashed. Dry seeds 
(1.55 x .7 x .65 cm.) oblong or subreniform, rounded ends, subcircular in 
cross section, irregularly marked with fawn and deep red or maroon. 
Comparison.— A little-known variety. Suitable for late marketing and 

shipping. Although decidedly larger, more vigorous and more productive 
this variety is nevertheless more like Galega than any other, except, of 
course, Hodson Wax. Except in color of pod, it is the same as Hodson 
Wax. Both Hodson Green Pod and Hodson Wax, are valuable for their 
vigor, hardiness, disease resistance, productiveness and attractiveness. They 
are, however, decidedly lacking in texture and quality. They may be used 
to good advantage as foundation stocks from which to develop new varieties. 
Platenig ise a2 Vile fies dros cls fea 

Hurst EvERBEARING 

Synonyin.— Everbearing Dwarf French. 
Confusing name.— Everbearing is a very different type from Hurst Ever- 

bearing. 
History.— European variety. Origin obscure. 
Description— Plant strictly dwarf, 10 to 12 inches high, erect, loose, long 

leafless fruit stems above foliage, weak grower, early, moderately productive. 
Branches green throughout. Leaflets medium in size, broad, flat, smooth, 
very dark green. Flowers white. Pods medium in size, 4% to 5 inches long, 
moderately stout, flat-oval, curved, long slender point, five to six-seeded, 
dark green, slightly stringy, fibrous, fleshy, fine-grained, of fair quality, 
unattractive. Dry seeds (1.4 x .7 x .5 cm.) oblong, rounded ends, oval in 
cross section, ivory-white. 

Comparison.— Little known in this country. Compared with Everbearing, 
it makes a decidedly smaller growth, with no running tendency, fruit borne 
on long fruit stems, less productive and much earlier. The pods are only 
about half the size, stouter, and darker in color. It is undoubtedly of less 
value than Everbearing. Plate IV, fig. d3. 

Improvep GopDARD 

Confusing name.— This variety is often confused with old Goddard, or 
Boston Favorite as it is now more commonly called. 
History— A selection of Boston Favorite and introduced in 1897 by 

D. M. Ferry & Co. 
Description.-— Plant strictly dwarf, 14 to 18 inches high, very erect, com- 

pact, vigorous, very hardy, midseason, very productive. Branches green 
throughout. Leaflets large, narrow, long-pointed, flat, moderately smooth, 
medium green. Flowers light pink. Snap pods large, uniform, 6 to 6% 
inches long, moderately stout, flat, very straight, occasionally turned back 
at stem end, long straight clean-cut point, five to six-seeded, crowded, dark 
green, very stringy, tough, very fibrous, coarse-grained, of poor quality, at- 
tractive. Green-shell pods somewhat constricted between beans, much 
splashed with bright red, very attractive. Green-shell beans large, faintly 
streaked with pink, shell out easily. Dry seeds (1.8 x .9 x .7 cm.) oblong, 
rounded ends, oval in cross section, fawn, irregularly marked with deep 
red or maroon. The lighter color much predominating. 
Comparison.— Little known, but very popular in certain sections. Un- 

doubtedly more like Boston Favorite than any other, but it is a better grower 
and decidedly more productive. The pods are uniformly larger, better filled, 
and fuller between beans. An excellent midseason variety for green-shell 
purposes and undoubtedly the best dwarf variety of the horticultural class. 
Plate I, fig..g2; VII, fig: er; XIM, fig. 5; 
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KNICKERBOCKER 

Synonyin.— Henderson’s Knickerbocker. 
History.— Originated in Genesee County, New York. Introduced in 1902 

by Peter Henderson & Co. 
Comparison.— A little-known variety. Worthy of a more extended trial. 

Very similar to Burpee Stringless, differing only in having pods decidedly 
larger, thicker and more constricted between beans. The pod is also curved 
differently, being much curved near the tip, and never curved backward at 
stem end. The seeds (1.5 x .75 x .7 cm.) are decidedly different, both in 
shape and color, being oblong, truncate at ends, subcircular in cross section, 
and deep red or maroon in color. It ranks about the same as Burpee String- 
less in productiveness, quality and attractiveness. Plate 1, fig. cr; VII, fig. 
BAS Re weeaey 

Lapy WASHINGTON 

Comparison— An old field variety, but little known at the present time. 
Resembles Navy Pea, but the plant is larger, less productive, later in season 
and has darker green foliage. The pods are about half an inch longer, with 
one bean more to the pod and with a longer and sharper point. The seeds 
(1 x .7 x .55 cm.) are slightly larger and decidedly flatter. Plate V, fig. bt. 

LIGHTNING 

Synonyms.— Fegee, Early Fegee, White’s Early. 
History.— Has been in cultivation in this country for at least a half cen- 

tury. Until a few years ago it was better known as Fegee. Introduced as 
Lightning in 1901 by J. M. Thorburn & Co. 
Description— Plant dwarf, numerous runners and long fruit-stalks, 10 to 

12 inches high, straggly, loose, moderately vigorous, hardy, very early, mod- 
erately productive, Branches purplish, especially at the nodes. Leaflets 
medium in size, short, broad, very slightly crumpled, rough, very dark green. 
Flowers white with purplish stripes. Pods medium in size, 41%4 to 5 inches 
long, variable, stout, flat, decidedly curved, medium-sized curved point, five- 
seeded, medium green, dorsal suture frequently tinged with purple, stringy, 
tough, coarse-grained, of poor quality, unattractive. Green-shell pods fre- 
quently purplish tinged. Dry seeds (1.5 x .85 x .6 cm.) reniform, rounded 
ends, decidedly flat, oval in cross section, dingy: white splashed and striped 
with greenish drab. 
Comparison.— This variety is quite distinct. The plant is similar to Em- 

peror William, but is readily distinguished from it by its purplish stems, 
its low growing spreading habit and its long fruit stalks projecting above* 
the foliage. Aside from its earliness it is of little value. Plate I, fig. e4; 
WAIL, iter, (235 GINS saree aio 

LONGFELLOW 

Synonyms.— Emerald Beauty, French Market, Emperor of Russia, Sutton’s 
Perfection, French Lead Pencil, French Stringless, Perfectly Straight Round 
Pod. 
History— Said to be of French origin. Introduced in 1895 by Peter 

Henderson & Co. 
Description— Plant strictly dwarf, 12 to 14 inches high, straggly, open, 

moderately weak, moderately early, unproductive. Branches green. Leaflets 
medium in size, broad, crumpled, rough, dark green. Flowers very light 
pink. Pods irregularly large, 514 to 6% inches long, slender, straight, round, 
very long and ill-defined point, six-seeded, crowded, dark green, slightly 
stringy, tender, fleshy, fine-grained, of good quality, very attractive. Dry 
seeds (1.6 x .6 x .6 cm.) oblong, narrow, rounded ends, circular in cross 
section, irregularly marked with fawn and murky red, the latter predom- 
inating. 
Comparison.— More like Black Valentine than any other variety, differing 

as described under that head. The pods are very uneven in length and often 
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imperfectly filled. The pod somewhat resembles Giant Stringless, but is 
darker in color, longer, more slender and less constricted between beans. 
Longfellow is peculiar for its long, straight, round pod with its extremely 
long, ill-defined point. It lacks hardiness, disease resistance, vigor and pro- 
ductiveness. Under the most favorable conditions it is considered one of 
the most profitable varieties for market. Not sufficiently reliable to be 
generally recommended. Plate I, fig. d2; VII, fig. e4; XIII, fig. 2. 

Low CHAMPION 

Synonynis— Low’s Early Champion, New Champion, Red Cranberry 
Dwarf, Breck’s Improved Dwarf Red Cranberry. 
History.— This variety has been in cultivation in this country for at least 

a hundred years. First known as Dwarf Red Cranberry. Introduced as 
Low’s Champion in 1884 by Aaron Low Seed Company. 
Description.— Plant dwarf, 12 to 14 inches high, moderately erect, very 

compact, bushy, extremely vigorous, hardy, midseason, very productive. 
Branches green. Leaflets large, broad, crumpled, smooth, very dark green. 
Flowers light pink. Pods uniformly large, 5 to 5% inches long, stout, very 
flat, extremely straight, short stout point, six to seven-seeded, dark green, 
stringless, very tender, brittle, fine-grained, of excellent quality, attractive. 
Green-shell pods much constricted between beans. Dry seeds (1.3 x .95 
x .75 cm.) oval in outline, ends occasionally squared, round-oval in cross 
section, deep red or maroon. j 
Comparison.—A very old and valuable sort. In habit this variety re- 

sembles Ruby Horticultural. It makes about twice the growth, however, 
and the foliage is darker in color. The pods are slightly larger, flatter, 
straighter and lighter colored. The point is centrally situated at the end 
of the pod. With the exception of Warren, which is very similar, this is 
undoubtedly the best flat green-podded sort. It is very productive, ex- 
tremely resistant to disease, a splendid grower and of good appearance. 
It is especially valuable as a snap bean on account of its prolonged snap 
stage, but is frequentiy grown and admirably suited for green-shell purposes. 
Plated nee A Villon cS Nel on, 

MARBLEHEAD HorTICULTURAL 

History — Introduced in 1882 by Jas. J. H. Gregory & Son. 
Comparison.— A little-known green-shell variety. Similar to Ruby Horti- 

éultural. The habit of growth is much different, being taller, more erect, and 
more open. If there is any difference in the season Marblehead is slightly 
earlier. The pods are slightly narrower, darker in color, and more fibrous. 
At the green-shel! stage they are purplish, instead of reddish splashed. The 
dry seeds (1.35 x .85 x .7 cm.) are somewhat larger, but narrower, and 
with brownish instead of reddish markings. In view of the pods averaging 
one bean more to the pod and in view of their easy shelling qualities, due 
to their fibrous nature, this variety is recommended as a green-shell variety 
in preference to Ruby Horticultural. Improved Goddard is undoubtedly 
superior to either of these varieties. Plate I, fig. f2; VII, fig. e6; XIII, 
inter Tee 

MeExIcAn PINTO 

Comparison.— This field variety is very similar to White Marrow. Except 
for being much later in season and somewhat darker in color of foliage, 
the plant characters are the same. The pods are slightly longer, narrower, 
more depressed between beans, duller and darker green in color. About 
the same in vigor, hardiness and productiveness as White Marrow and 
not superior to that variety in any respect. It is largely grown in Colorado 
and California. Too late to be of value in this section of the country. 
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MonHawk 

Synonyms.— Early Mohawk, Early Mohawk Six Weeks, Early Brown 
Mohawk, Early Brown Six Weeks, Veitche’s Early Favorite, Veitche’s 
Progress Dwarf French, North Star, Long Red Speckled Kidney, Purple 
Speckled Date, Red Speckled Lady. 
Confusing name— French Mohawk is different from Mohawk. 
History.— Catalogued by J. M. Thorburn & Co., as early as 1825. 
Description— Plant strictly dwarf, 14 to 18 inches high, very erect, mod- 

erately compact, vigorous, very hardy, early, moderately productive. Branches 
green. Leaflets large, broad, crumpled, very rough, dark green. Flowers 
jight pink. Snap pods large, variable, 5%4 to 6% inches long, stout, very 
straight, flat, straight clean-cut point of medium length, five to six-seeded, 
dark green, stringy, tough, coarse-grained, of poor quality, attractive. Dry 
seeds (1.6 x .75 x .6 cm.) oblong, broadly rounded ends, subcircular in cross 
section, irregularly marked with fawn and reddish brown, the latter pre- 
dominating. 
Comparison— A well-known sort. Peculiar for its tall, stiff habit of 

growth and for its extreme hardiness. It will withstand light frosts without 
injury and is very resistant to disease. The pods are more like Yellow Six 
Weeks than any other, but are undoubtedly straighter, flatter, with a shorter 
point and darker in color. Owing to its unproductiveness the variety is 
quickly passing out of use. Plate I, fig. d4; VII, fig. e7; XIII, fig. 4. 

Navy PEA 

Synonyms.— Boston Pea, Boston Marrow Pea, Marrow Pea, Marrowfat 
Pea, Early Marrowfat Pea, Boston Small Pea, White Pea, Improved White 
Pea, Navy, Boston Navy, Small Navy, Little Dwarf Navy, White Navy, 
Improved White Navy, Tree, Prolific Tree, Improved Tree, Improved 
Prolific Tree, Electric Tree, California White Tree, Wisconsin Tree, Salzer’s 
Tree, Imperial Prolific, Round White Princess, California Branch, California 
Wonder, Prize Winner, Early Minnesota, Banner Leafless, Bismarck Great 
German Soup. 
History.— Has been in cultivation in this country for at least fifty years. 
Description.— Plant dwarf, 14 to 18 inches high, with a decided running 

tendency, somewhat spreading, branchy, very vigorous, extremely hardy, mid- 
season, extremely productive. Branches green throughout. Leaflets small, 
long, taper-pointed, flat, smooth surface, light green. Flowers white. Pods 
small, 3% to 334 inches long, extremely uniform, stout, flat, very straight, 
short straight point, uniformly six-seeded, light green, very stringy, very 
tough, fine-grained, of poor quality, very attractive. Dry pods thrash easily. 
Dry seeds (.9 x .65 x .6 cm.) oval in outline, subcircular in cross section, 
snow-white. 
Comparison.— Compared with White Marrow this variety is earlier, 

hardier, more productive and has smaller, smoother, lighter green leaves 
and smaller, narrower, straighter better filled, more uniform pods. The 
seeds are very much smaller. Navy Pea is peculiar for its hardiness, pro- 
ductiveness, evenness in maturing and its extremely uniform and well-filled 
pods. A very popular field variety. The strain known as Prolific Tree is 
probably slightly larger in vine, pod and seed and later in season. Plate IV, 
fig. f2; VII, fig. e8; X, fig. 12. 

Ne Pius ULtra 

Synonym.— Sutton’s Selected Ne Plus Ultra. 
History.— Originated in England and introduced into this country about 

1880. 
Description.— Plant strictly dwarf, 12 to 14 inches high, erect, loose, vigor- 

ous, very hardy, very early, moderately productive. Branches green. Leaflets 
large, broad, crumpled, smooth, medium green. Flowers light pink. Pods 
medium in size, 5 to 5% inches long, stout, decidedly flat, straight, long 
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well-defined point, five to six-seeded, light green, very stringy, very tough, 
coarse-grained, of poor quality, moderately attractive. Dry seeds (1.5 x .7 
x 6 cm.) oblong, abruptly rounded or truncated ends, subcircular in cross 
section, ochraceous brown with a dark brown ring around hilum. 
Comparison.— This variety closely resembles Yellow Six Weeks. Except 

for being a little smaller and more stocky, the habit of the plant is the 
same. The pods differ in being smaller, straighter and lighter colored. The 
pod is about the same in color and in length as China Red Eye, but somewhat 
wider, flatter and with a longer and clearer-cut point. This is one of the 
hardiest garden varieties and quite resistant to disease, but is too tough and 
stringy to be of value for home use or local market. It may be valuable as 
a foundation stock for breeding purposes where hardy characters are de- 
sired. Plate I, fig. D1; VII, fig. co; XI, fig. o: 

Oxtp FASHIONED YELLOW EYE 

Confusing names— Yellow Eye, Yellow-eyed Wax, and Boston Yellow 
Eve are different types from Old Fashioned Yellow Eye. 
Comparison.—In habit of growth this variety is the same as Yellow Eye. 

The pods, also, are similar, differing only in being slightly darker green 
and in having a longer, straighter and sharper point. The dry seeds 
(1.3 x .75 x .6 cm.) are oblong or reniform, usually truncated, oval in 
cross section, veiny-white, with a distinct golden yellow eye and a light 
brown ring around the hilum. Plate I, fig. gq. 

ProiiFic MARKET 

Synonyms.— Negro Long Pod, Long Negro, Thorburn’s Prolific Market. 
Confusing names.— Early Market, French Market, and Market Wax are 

all different from Prolific Market. 
History.— Known in Europe as Negro Long Pod. Introduced in United 

States under the name of Prolific Market in 1894 by J. M. Thorburn & Co. 
Description— Plant dwarf, 16 to 18 inches high, slight running tendency, 

spreading, branchy, loose, very vigorous, hardy, very late, productive. 
Branches slightly purplish tinged, especially at the nodes. Leaflets small, 
long, narrow, flat, smooth surface, dark green. Flowers pink. Pods medium 
to large, variable, 5% to 6%4 inches long, very slender, almost round, very 
slightly crease-backed, slightly curved, straight ill-defined point, six to seven- 
seeded, dark green, slightly stringy, very slightly fibrous, fleshy, brittle, fine- 
grained, of good quality, attractive. Dry seeds (1.5 x .7 x .55 cm.) oblong 
or subreniform, frequently truncated at one end, oval in cross section, shin- 
ing black. 
Comparison.— This is a very distinct sort. The habit of growth is pos- 

sibly more like Hodson Green Pod, but is more straggly. The pods some- 
what resemble Longfellow but, are lighter in color, more depressed between 
beans and not so uniformly straight. Many pods are somewhat flattish. 
Owing to this tendency to revert to flat pods and to its unproductiveness 
and unevenness, the variety is rapidly going out of commerce. Plate IV, 
fic. a4: Vil, fig. vio; XIIT, figs1: 

PROLIFIC PICKLER 

Synonyms.— Vick’s Dwarf Prolific Pickler, Gunkler. 
History.— Introduced in 1893 by James Vick’s Sons. 
Comparison.— This is apparently an improved strain of Canadian Wonder. 

While the same in habit, it makes a slightly larger growth and has uniformly 
larger and more curved pods. The pods are usually about an inch longer 
and averaging one bean more to the pod. The seeds (2 x 1 x .6 cm.) are 
slightly larger and more often truncated. It is about the same in season, 
more productive and superior in every respect. Plate II, fig. c3. 
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RED KIDNEY 

Synonyms.— Dwarf Green Pod, Improved Red Kidney, Large Red Kidney, 
Red Turkey. 
History— Has been in cultivation in this country for at least fifty vears. 
Comparison. A well-known ficld variety. Habit of plant is the same as 

White Kidney. The pods are also much the same, differing only in being 
slightly straighter at the stem end, slightly wider, and flatter. The seeds 
(1.8 x I x .65 cm.) are entirely different, being much broader and deep 
red in color. For dry-shell purposes the color of the seed is often con- 
sidered a disadvantage. It is too tough and stringy to be of much use for 
snap purposes, but excellent for green-shell purposes. The strain of Red 
Kidney known as Dwarf Green Pod has seeds of a lighter shade of red. 
Plate II, fig. cs. 

RED VALENTINE 

Synonyms.— Buckbee’s Early Wonder, Buist’s Early Lightning Valentine, 
Early Wonder Bush, Lightning Valentine, Wood’s Early Red Speckled 
Valentine. Such adjectives as improved, early, extra early, round-podded 
and red-speckled are frequentiy used with the name Red Valentine, but 
usually have no significance. 

Confusing names.— Black Valentine, Brown Speckled Valentine, Cream 
Valentine, Giant Valentine and White Valentine are all different types from 
Red Valentine. 
History— Has been in cultivation in this country for at least fifty years. 

It has been greatly modified during this time. Up to about 1870 the type 
was flat-podded. 
Description— Plant strictly dwarf, 12 to 14 inches high, very erect, tree- 

like, very compact, short jointed, vigorous, very hardy, early, very pro- 
ductive. Branches wholly green. Leaflets medium in size, long, very narrow, 
slightly crumpled, rough, medium green. Flowers white. Pods medium 
in size, very uniform, 4% to 434 inches long, round-broad in cross section, 
creasebacked, gracefully curved, long curved point, five-seeded, medium 
green, slightly stringy, very little fiber in walls, fleshy, very brittle, fine- 
grained, of good quality, moderately attractive. Dry seeds (1.4 x .7 x .65 
cm.) oblong, truncated at one or both ends, circular in cross section, irregu- 
larly marked with fawn and deep red, the latter predominating. 
Comparison.— A standard green-podded variety. More extensively grown 

than any other garden sort. It is characterized by its erect tree-like form. 
The pods are held well up from the ground and in large clusters, greatly 
facilitating picking. It is an extremely reliable sort and more nearly ap- 
proaches the general purpose type than any other variety. It is resistant 
to disease and will thrive well on any kind of soil. While the pods have 
a slight string, they are free from fiber. Good keepers and may be 
safely shipped long distances. Very suitable for canning and pickling, as 
well as for general market purposes. Some stocks have become degenerated 
and produce a large proportion of flattish pods. Plate I, fig. c5; VII, fig. fr; 
X, fig. 9. 

REFUGEE 

Synonyms.— One Thousand-to-One (1000-1), Late Refugee, Round Pod 
Refugee, Improved Refugee, Improved Round Pod Refugee, Brown Speckled 
Valentine. 

Confusing names.— Early Refugee, Golden or Silver Refugee, Large or 
Galega Refugee, Refugee Wax, and Stringless Refugee Wax are all different 
types from Refugee. 
History.— Catalogued by J. M. Thorburn & Co. as early as 1822. Now 

listed by at least 115 seedsmen. 
Description.— Plant strictly dwarf, branches somewhat tendril-like, 16 te 

18 inches high, somewhat straggly, very vigorous, hardy, very late, very 
productive. Branches wholly green. Leaflets medium in size, narrow, long- 
pointed, flat, smooth, light green. Flowers pink. Pods medium in size, 
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5 to 5%4 inches long, somewhat slender, round in cross section, slightly 
curved, long slender curved point, six-seeded, light green, becoming slightly 
purplish splashed at the green-shell stage, slightly stringy, tender, very little 
fiber, brittle, fine-grained, of good quality, moderately attractive. Dry seeds 
(1.4 x .6 x .6 cm.) oblong, abruptly rounded or truncated ends, turgid, 
circular in cross section, irregularly marked with fawn and dark purple or 
violet. 
Comparison— An old reliable variety. It is especially valuable for its 

hardiness, vigor and productiveness. Extensively used for canning. Many 
stocks have degenerated into flattish pods. Plate II, fig. a3; VII, fig. f2; 
XIII, fig. 2. 

RELIANCE 
Synonym.— Sutton’s Reliance. 
History— Of European origin. 
Description.— Plant strictly dwarf, 16 to 18 inches high, erect, loose, very 

vigorous, hardy, slightly susceptible to disease, early, moderately productive. 
Branches green throughout. Leaflets large, regular in shape, crumpled, 
rough, light green. Flowers light pink. Snap pods large, 5% to 6 inches 
long, slender, oval in cross section, straight, well-defined point, six to seven- 
seeded, light green, stringy, tough, fine-grained, of fair quality, attractive. 
Dry seeds (1.55 x .7 x .65 cm.) oblong, usually truncated at one or both 
ends, circular in cross section, olive-yellow with a ring of a darker shade 
around the hilum. 
Comparison.— Little grown in this country. Extensively used in England 

for forcing. Undoubtedly more like Vienna than any other variety. The 
plants are taller and less stocky in habit. The pods are slightly larger, more 
slender and lighter colored. In color the pods are about the same as those 
of Ne Plus Ultra. It is too tough and stringy for general market purposes. 
Keeps well and may possibly be valuable for shipping. Plate I, fig. a5. 

Rounp Six WEEKS 

Synonyins.— Round Yellow, Round Yellow Six Weeks, Dwarf Yellow, 
Six Weeks, Livingston’s Round Six Weeks. 
Confusing name.— Yellow Six Weeks (Long Yellow Six Weeks) is dif- 

ferent from Round Six Weeks. 
History.— It was described in 1865 by Burr!, who states that it has been 

grown in this country for more than a century. It is now listed by thirty- 
seven seedsmen. 
Description— Plant strictly dwarf, 10 to 14 inches high, erect, compact, 

vigorous, hardy, slighty susceptible to disease, early, moderately productive. 
Branches wholly green. Leaflets medium to large, long, crumpled, smooth 
surface, light green. Flowers light pink. Pods medium in size, 4 to 5 inches 
long, stout, oval-round in cross section, straight or very slightly curved, 
moderately short stout point, five to six-seeded, light green, almost string- 
less, fleshy, brittle, very slightly fibrous, fine-grained, of good quality, mod- 
erately attractive. Dry seeds (1.3 x .8 x .65 cm.) oval in outline, oval in 
cross section, olive-yellow with a sulphureous tinge, distinct seal-brown ring 
around the hilum. 
Comparison.— A well-known variety. More like China Red Eye than any 

other, differing from it in being somewhat smaller and more open in habit 
and lighter in color of foliage. The pods are smaller, decidedly thicker, 
straighter, especially at stem end, lighter in color and of decidedly better 
quality and texture. Although somewhat susceptible to disease, it is a fairly 
reliable green-podded sort. Plate I, fig. b3; VII, fig. 3; XI, fig. ro. 

Rusy HorticuLTURAL 

Synonyms.—Dwarf Horticultural, Intermediate Horticultural, Early Car- 
mine Podded Dwarf Horticultural, Dwarf Wren’s Egg, Speckled Cranberry. 

1 Field and Garden Veg., 1865. 
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History.— Introduced in 1888 by James J. H. Gregory & Son as Carmine 
Podded Horticultural Bush. Now generally known as Ruby Horticultural. 
Description.— Plant strictly dwarf, 10 to 12 inches high, low-growing, 

very compact, vigorous, very hardy, early, productive. Branches wholly 
green. Leaflets large, moderately broad, tapering, flat, smooth surface, dark 
green. Flowers light pink. Snap pods uniformly large, 4% to 5 inches long, 
stout, flat, almost straight, stout straight point of medium length, five to six- 
seeded, dark green, strictly stringless, moderately fibrous, brittle, moderately 
fine-grained, of poor quality, attractive. Green-shell pods very stout, almost 
round, deeply constricted between beans, greenish yellow, splashed with 
bright carmine, shell out moderately easily. Green-shell beans large, at- 
tractive. Dry seeds (1.3 x .9 x .7 cm.) oval, frequently short-oblong with 
squared ends, subcircular in cross section, light buff, spotted and streaked 
with deep red or maroon, narrow brown ring around the hilum. 
Comparison.— Very similar to Dwarf Horticultural, under which name it 

is generally sold. An attractive variety, which may be used for both snap 
and green-shell purposes. Considered from a green-shell standpoint, Im- 
proved Goddard is undoubtedly more desirable, being more productive, more 
hardy and more attractive than Ruby Horticultural and is undoubtedly the 
most desirable of the dwarf Horticultural class. Plate I, fig. £3; VII, 
fig. f4; XI, fig. 8. 

SNOWFLAKE 
Synonym.— Snowflake Pea. 
History.— Introduced in 1888 by Jas. J. H. Gregory & Son. 
Comparison.— A little-known field variety. Very similar to Navy Pea, 

differing only in being slightly earlier, less productive and in having more 
slender pods and smaller seeds (.85 x .63 x .55 cm.). It frequently has 
one seed more to the pod than Navy Pea. Probably the smallest seeded field 
variety. Plate IV, fig. f5. 

SWEDISH. 

Synonyms.— Brown Field, Brown Swedish. 
History.— Introduced in 1890 by Northrup, King & Co. 
Description.— Plant strictly dwarf, 14 to 16 inches high, erect, compact, 

very vigorous, very hardy, moderately early, very productive. Branches 
green throughout. Leaflets large, broad, rolled inwards, crumpled, rough, 
medium green. Flowers light pink. Pods medium in size, 4 to 5 inches 
long, stout, oval-flat, straight, short slender point, well filled, six-seeded, 
medium green, very stringy, very tough, coarse-grained, of very poor quality, 
unattractive. Dry pods thrash easily. Dry seeds (1.15 x 8 x .7 cm.) 
oblong-oval in outline, abruptly rounded or truncated ends, subcircular in 
cross section, ochraceous brown, chocolate-brown ring around hilum. 
Comparison.— Extensively grown by the Swedish people in the North- 

west. In habit and character of foliage this variety is very similar to 
China Red Eye. The pods are decidedly different in being smaller, nar- 
rower, less flat, and regularly curved. A very hardy, productive, early sort 
for dry-shell purposes. Wholly unsuited for snap or green-shell purposes. 
Some stocks have degenerated into flat pods. Plate II, fig. dr; VII, fig. fs; 
Dele hig 12° 

TAYLOR GREEN Pop 

Confusing names.— Hodson Green Pod and Dwarf Green Pod are entirely 
different types from Taylor Green Pod. 
History.— Introduced in 1902 by Wood, Stubbs & Co. 
Description.— Plant strictly dwarf, 8 to 10 inches high, very erect, com- 

pact, bushy, vigorous, fairly hardy, slightly susceptible to disease, very early, 
moderately productive. Branches wholly green. Leaflets small, thin, flat, 
smooth, dark green. Flowers light pink. Pods small to medium, about 
4% inches long, uniform, short, stout, oval-round, almost straight, short 
stout point, five to six- seeded, light green, stringless, very slightly fibrous, 
fleshy, brittle, fine grained, of good quality, attractive. Dry seeds (1.1 x 8 
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x .7 cm.) oval in outline, subcircular in cross section, olive-yellow with a 
sulphurous tinge, light brown ring around hilum. 
Comparison.— Little known and rarely planted. Very closely resembles 

Round Six Weeks, but differs from it in being smaller and more bushy, 
or more like Early Refugee in this respect. It is also much darker in color 
of foliage. The pods are very slightly shorter, flatter and straighter. It is 
too small for general market purposes but may be of value for canning. 
There are, however, more productive sorts for this purpose. Plate I, fig. b4; 
VII, fig. 76. 

TENNESSEE GREEN Pop 

Synonyms.— Brown Bush, Field’s First Early. 
Confusing names.— Tennessee Wonder and Tennessee White Corn Hill 

are different from Tennessee Green Pod. 
History.— Introduced in 1904 by D. M. Ferry & Co. 
Description— Plant dwarf, 12 to 16 inches high, very spreading, loose, 

long jointed fruit-spurs and semirunners, vigorous, hardy, midseason, very 
productive. Branches wholly green. Leaflets large, broad, crumpled, very 
rough, very dark green. Flowers white. Pods extremely large, variable, 
614 to 7 inches long, very flat, almost straight, coarse, rough, depressed 
between beans, long curved point, seven to eight-seeded, dark green, ventral 
suture brown, stringy, tough, very coarse-grained, of poor quality, unat- 
tractive. Dry seeds (1.35 x .8 x .6 cm.) oval in outline, oval in cross sec- 
tion, ochraceous brown. 
Comparison.— This variety somewhat resembles Early Market, but makes 

a slightly larger growth and is darker in color of foliage. The pods are 
larger, darker in color and with a characteristic brown line along the ventral 
suture. The variety is quite resistant to disease and productive, but lacks 
in appearance and quality. More suitable for green-shell purposes. Plate I, 
fie es: Vil, fe.77; ST fee 3: 

Tom THumB 

History.— Introduced in 1903 by D. Landreth Seed Company. No longer 
listed by American seedsmen. 
Comparison.— In habit of growth this variety is very similar to Triumph. 

The pods, however, are decidedly different, being smaller, stouter, less de- 
pressed at stem end, flatter and lighter in color. The dry seeds (1.4 x .65 
x .5 cm.) are slightly larger and more oblong in outline. This variety is 
of little value for out-door culture, but may be more suitable for forcing, 
for which purpose it is generally used. It is less productive and less at- 
tractive than Triumph. Plate II, fig. 3. 

TrIUMPH 

Synonym.— Triumph of the Frames. 
History — Of foreign origin. Introduced about 1893. 
Description.— Plant strictly dwarf, 10 to 12 inches high, very erect (tree- 

like), exceedingly compact, vigorous, hardy, moderately early, very pro- 
ductive. Branches wholly green. Leaflets medium in size, broad, rough 
surface, exceedingly dark green. Flowers small, white. Pods medium in 
size, uniform, 5 to 5!4 inches long, slender, much depressed at stem end, 
oval in cross section, decidedly but gracefully curved, very smooth surface, 
moderately long curved point, well filled, five to six-seeded, dark glossy 
green, stringy, fibrous, tough, fleshy, fine-grained, of poor quality, very 
attractive. Dry seeds (1.3 x 6 x .5 cm.) distinctly reniform, turgid, sub- 
circular in cross section, pea-green. 
Comparison.— This is undoubtedly the best green-seeded forcing variety. 

It is more resistant, productive, and attractive than White Flageolet or 
Wonder of France. There being so many varieties with more tender pods, 
it is not recommended for out-door culture. It is more like White Flageolet 
than any other, differing as noted under that head. Plate II, fig. 64; VII, 
fig. f8; XIII, fig. 9. 
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TuRTLE SOUP 

Synonyms.— Black Turtle Soup, Tampico, Negro, Black Spanish. 
History.— Catalogued by J. M. Thorburn & Co. as early as 1832. 
Description — Plant dwarf, with a decided running habit, will climb 2 or 3 

feet on poles, very spreading, open, extremely vigorous, very hardy, very 
late, extremely productive. Branches purple, leaflets medium in size, broad, 
flat, smooth, glossy dark green, purplish when mature. Flowers pink. Pods 
medium in size, 414 to 5 inches long, slender, flat, curved, curved clean-cut 
point of medium length, seven to nine-seeded, dark green, purplish tinged 
in the sun and becoming wholly dark purple at green-shell stage, very 
stringy, fibrous, tough, fine-grained, of very poor quality, unattractive. Dry 
pods thrash easily. Dry seeds (1.15 x .7 x .45 cm.) subreniform, very flat, 
jet-black. 
Comparison.— The hardiest, most vigorous, and most prolific dwarf 

variety. Very different from any other sort. Practically immune to dis- 
ease. The snap pods keep well and, for this reason, it is used extensively 
on board ship. The dry seed is frequently used, as its name implies, for 
making soup. Useful only for dry-shell purposes. It is too tough and 
unattractive to be of value as a general market variety. Plate IV, fig. a2; 
VII, fig. fo; XIII, fig. 6. 

VEITCH ForcING 

Confusing name.— Veitch Wonder is different from Veitch Forcing. 
History.— A foreign variety. Introduced in 1904 by J. M. Thorburn & Co. 

No longer listed by American seedsmen. 
Description.— Plant strictly dwarf, 10 to 14 inches high, erect, medium 

in vigor, fairly hardy, early, unproductive. Branches wholly green. Leaf- 
lets medium in size, slightly crumpled, rough, medium light green in color. 
Flowers small, light pink. Snap pods small to medium, 4% to 5 inches long, 
rather slender, the stem end very much depressed and tapering for a third 
of the length, oval-flat, decidedly curved, long well-defined point, five to six- 
seeded, dark green in color, stringy, tough, fine-grained, of poor quality, 
moderately attractive. Dry seeds (1.4 x .7 x .45 cm.) reniform, compressed 
latterly, oval in cross section, ochraceous brown, a narrow, lunate, greenish 
line on each side of hilum. 
Comparison.— Little grown in this country. Resembles Triumph, but dif- 

fers from it in having decidedly flatter, more curved and lighter green pods. 
The pods are similar to Vienna in color, but much different in shape, being 
more slender, more curved and much more depressed at stem end. It is 
of little value for out-door culture. Plate I, fig. a3. 
t 

VeItcH WONDER 

Confusing name.— Veitch Forcing is different from Veitch Wonder. 
History— Of European origin. Little grown in this country. 
Comparison.— Too badly mixed to be of value. There appears to be two 

types of pods—one resembles Swedish but not so flat and with a shorter 
point; the other is much larger and almost round, resembling Black Valen- 
tine, but is more curved, especially at the center. There are also two types 
of plants. Although similar in habit one is decidedly larger and has lighter 
colored flowers than the other. In habit of growth the general type is quite 
different from any other sort, being very low-growing, very compact, 
densely branched and with long fruit spurs high above the foliage. The 
branches are reddish tinged, especially at the nodes. The leaflets are small, 
very flat and dark green. The dry seeds (1.6 x .75 x .55 cm.) are buff- 
colored finely specked with black or very dark brown; specks confluent near 
the hilum and with none near the dorsal margin. Plate II, fig. cr. 

VIENNA 
Synonym.— Vienna Forcing. 
History.— Of European origin and recent introduction. 
Description.— Plant strictly dwarf, 12 to 16 inches high, somewhat straggly, 
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vigorous, hardy, very early, moderately productive. Branches wholly green. 
Leaflets medium in size, slightly crumpled, rough, medium green. Flowers 
white. Snap pods large, 5 to 5%4 inches long, moderately sout, oval-flat, 
almost straight, sometimes curved backwards at stem end, long well-defined 
point, five to six-seeded, medium green, very stringy, tough, coarse-grained, 
of poor quality, attractive. Dry seeds (1.4 x .7 x .6 cm.) oblong or subreni- 
form, ends abruptly rounded or truncated, subcircular in cross section, veiny- 
white with an irregular ochraceous yellow blotch or eye and occasionally 
with a few smaller spots of the same color, an interrupted ring of a darker 
shade around hilum. 
Comparison.— Little grown in this country. A standard forcing variety 

in Europe. Somewhat resembles Yellow Six Weeks. It differs from that 
variety, however, in that the plants are smaller and more compact and in that 
the pods are slightly smaller, straighter, darker green, tougher and with more 
string. It has not the graceful curve of Yellow Six Weeks and is sometimes 
bent backwards near the stem end. It is more like Reliance than any other, 
differing as described under that head. Slightly susceptible to disease. Of 
little value for out-door culture. Plate I, fig. a4; VII, fig. fro; XII, fig. ro. 

VINELESS MARROW 

Confusing names.— Marrow Pea (Navy Pea) and White Marrow are dif- 
ferent types from Vineless Marrow. 
History.— Introduced in 1897 by D. M. Ferry & Co., but grown in New 

York State much earlier. 
Comparison.— This variety resembles White Kidney in habit of plant, but, 

on the whole, it is more like White Marrow than any other sort. It is 
more erect, free from runners, with larger and coarser leaves, later and 
decidedly more productive. The pods are very similar; Vineless Marrow 
differing only in being somewhat more uniform, thicker at stem end and 
in having a longer and straighter point. The seeds are slightly longer and 
narrower (1.4 x .8 x .7 cm.). Strictly a field variety and probably the best 
of the marrow type. Too tough and stringy for snap purposes. Plate IV, 
ike, ghee WANE inter, reat OW EIU soem ttt 

W ARREN 

History.— Originated with David Warren, Essex County, Mass., and in- 
troduced about 1884 by several seedsmen. 
Comparison.— One of the lesser grown varieties, but worthy of more 

general use. Probably the best flat-podded sort, both for snap and green- 
shell purposes. It remains in snap condition for a long time and is of 
excellent quality. As a green-shell bean it is unsurpassed in size and shape 
of both seed and pod, but has not the advantage of white seed like White 
Kidney nor of handsomely splashed pods like Ruby Horticultural or Im- 
proved Goddard. This variety is the same as Low Champion except that it 
makes a slightly more upright growth and has seed of a darker shade. 
Plate I, fig. fs. 

Warwick 
Synonym.— Early Warwick. 
History.— Introduced in 1890 by Peter Henderson & Co. 
Comparison.— This little-known variety is very similar to China Red Eye, 

differing only in being slightly smaller, slightly earlier, decidedly less pro- 
ductive and in having smaller, flatter, straighter, splashed pods and darker 
colored seed. Instead of being white with a red “eye,” the seed is irregu- 
larly marked with fawn and deep red. As a snap variety it has little value 
except for its earliness. It is probably the earliest green-podded variety. 
Of the same general usefulness as China Red Eye, but inferior to it in 
many respects. Plate I, fig. gr. 

WHiIteE FLAGEOLET 

Synonyms.— Dwarf Flageolet, Long White Canterbury, White Canterbury. 
Flistory.— Of European origin. 
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Confusing names.— Scarlet Flageolet, Purple Flageolet and French 
Flageolet are different types from White Flageolet. 
Comparison.— In habit of growth and Chamicter of foliage and flowers, 

this variety is the same as Wonder of France. The pods, however, are 
slightly smaller and more curved. Compared with Triumph the pods are 
darker in color, flatter, less constricted at stem end and more depressed 
between beans. About equal with Wonder of France in productiveness. 
Plate IV, fig. et. 

WuHiteE KIDNEY 

Synonyms.— Kidney, Royal Kidney, Large White Kidney, Royal Dwarf, 
Imperial Dwarf Kidney, White Date. 
History.— Catalogued by J. M. Thorburn & Co. as early as 1822. 
Description.— Plant strictly dwarf, 18 to 20 inches high, very erect, bushy, 

compact, very vigorous, very hardy, very late, productive. Branches green 
throughout. Leaflets very large, long, very broad, thick, very slightly 
crumpled, rough, medium green. Flowers white. Snap-pods large, 5% to 6 
inches long, stout, flat. slightly curved backwards at stem end, moderately 
stout straight point, six-seeded, medium green, very stringy, tough, fibrous, 
coarse-grained, of poor quality, attractive. Dry pods thrash easily. Dry 
seeds (1.7 x 8 x .65 cm.) oblong, abruptly rounded ends, oval in crass 
section, veiny-white, yellowish discoloration around the hilum. 
Comparison.— This variety is used almost exclusively for dry-shell pur- 

poses, but is excellent for green-shell purposes. It is valuable for its vigor, 
hardiness and productiveness. Its pods are well filled and thresh out easily. 
Its cultivation is recommended wherever there is a demand for a large 
white bean. Plate IV, fig. f1; VII, fig. g2; XII, fig. 9. 

Wuite Marrow 

Synonyms.— Marrow, Marrowfat, White Marrowfat, Large White Mar- 
row, White Cornfield, Great Western, Mountain, White Cranberry. 

Confusing names.— Marrow Pea or Boston Marrow and Vineless Marrow 
are different from White Marrow. 

History.—- Catalogued by J. M. Thorburn & Co. as early as 1822. Now 
listed by at least 70 seedsmen. 

Description.— Plant dwarf, with a decided running tendency, 14 to 18 
inches high, very spreading, much branched, very vigorous, hardy, late, very 
productive. Branches wholly green. Leaflets medium to large, broad, taper- 
pointed, slightly crumpled, moderately smooth, medium green. Flowers 
white. Pods large, 5 to 6 inches long, variable, stout, very flat, almost 
straight, very slightly curved point of medium length, five to seven-seeded, 
medium green, becoming lighter at green-shell stage, very stringy, fibrous, 
very tough, coarse-grained, of very poor quality, moderately attractive. Dry 
pods thresh easily. Dry seeds (1.2 x 85 x .75 cm.) oval in outline, sub- 
circular in cross section, veiny-white. 
Comparison— This is a very popular sort for dry-shell purposes. It is 

more like Yellow Eye than any other variety, differing as indicated under 
that head. After Yellow Eye it is more like Navy Pea, differing chiefly in 
being later in season and in having larger and coarser leaves and larger and 
stouter pods. The pods are not as well filled and at the green-shell stage 
are more depressed between beans. The ripe beans, being about twice the 
size, are preferred by many for baking. In some markets, however, the 
“pea” bean is in greater demand. Plate IV, fig. e2. 

Wuite MeExIcan 

Comparison.— White Mexican is a strain of Navy Pea. It differs from it 
only in having slightly longer pods, with usually one bean more to the 
pod, and with slightly smaller, more elongated, dingy white seeds (.85 x .6 
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* ee The dry beans are much less attractive than Navy Pea. Plate IV, 
g. 73. 

WHITE VALENTINE 

Synonyms.— Union White Valentine, May’s White Valentine, Extra Early 
White Valentine. 
Comparison.— This variety is identical with Red Valentine except in color 

of seed, which is pure white. It is badly mixed with a field sort. The ease 
with which the stock seed of this variety can be adulterated with the more 
easily grown field sorts accounts for its going out of commerce. It is now 
listed by only 8 seedsmen. 

WHITE WONDER 

Comparison.— This is a strain of Navy Pea differing only in being a few 
days later and in having slightly wider and darker colored pods and with 
decidedly larger dingy white seeds (1.1 x .75 x .65 cm.). The dry beans are 
much less attractive than either Navy Pea or White Marrow. Plate IV, 
fig. £4. 

WONDER OF FRANCE 

Synonyins.— Wonder, Marvel of Paris, Marvel of France, Green Gem, 
King of the Greens. 
Confusing names.— Canadian Wonder, Kentucky Wonder, Veitch Wonder, 

Newington Wonder, and Tennessee Wonder are all different from Wonder 
of France. 
ry Of French origin. Listed by American seedsmen as early as 

1880. 
Description.— Plant strictly dwarf, 12 to 14 inches high, very erect, com- 

pact, vigorous, early, productive. Branches green throughout. Leaflets 
medium in size, broad, flat, smooth surface, exceedingly dark grayish green. 
Flowers white. Pods large, 5 to 5% inches long, slender, flat-oval in cross 
section, almost straight, long curved point, poorly filled, depressed between 
beans, six-seeded, very dark rich green, very stringy, very tough, fine- 
grained, of poor quality, moderately attractive. Dry seeds (1.5 x .7 x .45 
cm.) reniform, very flat, oval in cross section, pale pea-green, occasionally 
white. 
Comparison.— This little-known variety is most like Triumph and of the 

same general usefuiness. The habit of growth is about the same, but the 
pod is very different, being longer, flatter, straighter, less depressed at stem 
end, more depressed between beans and darker in color. It is less vigorous, 
less productive and with a much less attractive pod than Triumph. Recom- 
mended only for in-door culture. Plate II, fig. Ds. 

YANKEE WINTER 

Synonym.— Salzer’s New Yankee Winter. 
History.— Introduced in 1901 by John A. Salzer Seed Company. 
Description.— Plant dwarf, 14 to 16 inches high, many runners, very spread- 

ing, loose, very vigorous, hardy, very late, moderately productive. Branches 
wholly green. Leaflets very small, long, narrow, flat, smooth surface, 
medium green in color. Flowers white. Pods small, uniform, 4 to 4% 
inches long, moderately stout, moderately curved, round-broad in cross 
section, long slightly curved point, well filled, six-seeded, very light green, 
very stringy, very tough, fleshy, fine-grained, of fair quality, unattractive. 
Dry pods thresh easily. Dry seeds (1 x .65 x .5 cm.) short oblong or sub- 
reniform, ends usually rounded, round-oval in cross section, dingy-white. 
Coniparison.— A very little-known variety. It is the only field sort with 

round fleshy pods. The pods are peculiar for their rectangular shape in 
cross section, and for the deeply depressed basin at ventral and dorsal 
sutures. Except for its rounded pods and elongated seeds it is very similar 
to Navy Pea. Plate V, fig. a3; VII, fig. g3; X, fig. 7. 
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YELLOW CRANBERRY 

Synonyms.— Golden Cranberry, Yellow China. 
History.— It was in cultivation in this country as early as 1826. 
Description. Plant dwarf, a slight tendency to run, I0 to 12 inches 

high, moderately erect, very compact, bushy, vigorous, very hardy, mid- 
season, productive. Branches wholly green. Leaflets medium in size, broad, 
slightly crumpled, smooth, glossy dark green. Flowers light pink. Snap 
pods medium in size, 4% to 5 inches long, stout, oval in cross section, 
decidedly curved, short slightly curved point, six to seven-seeded, light 
green, almost stringless, tender, fleshy, fine-grained, of good quality, un- 
attractive. Dry pods thresh easily. Dry seeds (1.15 x .8 x .7 cm.) oval in 
outline, subcircular in cross section, greenish olive, and with a chocolate- 
brown ring around hilum. 
Comparison.— This old variety has largely gone out of cultivation. Ex- 

cept for being smaller and somewhat lighter in color of foliage, the plants 
are very much like those of Low Champion. The pods are decidedly dif- 
ferent in being smaller, less flat and decidedly more curved. The pods 
somewhat resemble those of Round Six Weeks, but are not so nearly round, 
are more curved and lighter green. Except for being smaller, the seeds alsa 
are very much like those of Round Six Weeks. Suitable for snap and dry- 
shell purposes. Plate I, fig. g3; VII, fig. g4; XII, fig. 7. 

YFLLOW EYE 

Synonyms.— Improved Yellow Eye, Yellow Eyed China. 
Confusing names.— Old Fashioned Yellow Eye, Boston Yellow Eye, and 

Yellow Eyed Wax are different from Yellow Eye. 
History— Has been in cultivation in this country for at least 50 years. 
Comparison.— This variety is very similar to White Marrow, differing 

only in having lighter green foliage, narrower leaflets and straighter, nar- 
rower better filled pods. The pods have also a better defined point and 
are of better appearance generally. The dry seeds (1.25 x .£8 x .7 cm.) are 
about the same in shape but differ in color in having a large, clearly defined, 
yellow blotch or eye on the ventral area and a distinct brown ring around 
the hilum. This variety is used chiefly for dry-shell purposes and for 
this purpose is an excellent sort. The yellow blotch, however, is usually con- 
sidered a disadvantage and for this reason White Marrow is more popular. 
It threshes out easily and is of excellent quality when baked. Plate I, 
ie. 25: Vil, fic. g5: XI, fie. 8: 

YELLow Srx WEEKS 

Synonyms.— Long Yellow Six Weeks, Early Six Weeks, Early Yellow 
Kidney Six Weeks, Long Yellow, Six Weeks, Improved Six Weeks. Im- 
proved Long Yellow Six Weeks, Pride of Newton, Breck’s Yellow Cran- 
berry, Rob Roy, Gold Bean. 

Confusing name. Round Six Weeks (Round Yellow Six Weeks) 
different type. 

History.— Catalogued by J. M. Thorburn & Co. as early as 1825. Now 
listed by 160 seedsmen. 

Description.— Plant strictly dwarf, 12 to 16 inches high, erect, decidedly 
open, very vigorous, hardy, slightly susceptible to disease, early, productive. 
Branches green throughout. Leaflets large, broad, somewhat crumpled, 
rough, medium light in color. Flowers light pink. Snap pods uniformly 
large, 54%4 to 6 inches long, flat, slightly and gracefully curved, long well- 
defined point, uniformly six-seeded, medium green in color, becoming lighter 
with maturity, very stringy, tough, coarse-grained, of poor quality, attractive. 
Dry seeds (1.6 x .8 x .6 cm.) oblong, occasionally subreniform, ends usually 
more or less truncated, subcircular in cross section, olive-brown with a 
sulphureous tinge, dark brown ring around hilum. 
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Comparison.—A well-known variety. More like Bountiful than any other, 
differing only in having darker colored foliage and in that the pods are 
somewhat darker, straighter, have a more slender and cleaner-cut point and 
usually one seed less to the pod. Too tough and stringy to be of value, 
except possibly for shipping long distances. One of the earliest green- 
podded bush varieties. Plate I, fig. a1; VII, fig. g6; XIII, fig. 3. 

CLIMBING WaAxX-PODDED VARIETIES 

ANDALUSIA 

Synonyms.— Golden Lazy Wives, Golden Andalusia. 
History.— Said to have originated at Andalusia, Pennsylvania. Intro- 

duced in 1888 by Johnson & Stokes. 
Description— Plant large, climbs moderately well, compact, vigorous, 

late, very productive. Branches wholly green. Leaflets medium in size, 
broad, very flat, moderately smooth, medium green. Flowers white. Snap 
pods medium in size, 5 to 5% inches long, stout, very much curved, oval- 
round, slightly depressed between beans, short ill-defined point, six to seven- 
seeded, bright waxy yellow, very smooth, strictly stringless, free from fiber, 
very fleshy, very brittle, very fine-grained, of excellent quality, moderately 
attractive. Green-shell pods round and _ slightly swollen by the beans. 
Green-shell beans small, crowded in pod, pure white. Dry seeds (1.2 x .95 
x .8 cm.) broadly oval in outline, turgid, subcircular in cross section, dingy- 
white. 
Comparison.— A moderately well-known variety. Valuable as a late snap 

bean, but less desirable than either Indian Chief or Mont d’Or. Peculiar 
for its exceedingly curved tender pods of high quality. Closely resembles 
Indian Chief, but is about four days later and with slightly shorter, more 
slender, decidedly more curved and deeper yellow pods. The pods have a 
longer and more ill-defined point. Plate V, fig. e2; XIV, fig. 8. 

BLAcK GERMAN POLE 

Synonyms.— German Pole. <A foreign variety known as Cambraé Tall 
Butter Skinless is the same as Black German except that the flowers and 
seeds are pure white. 
History.— Has been grown in this country for at least fifty years. 
Description Plant large, climbs well, moderately compact, vigorous, 

hardy, slightly susceptible to disease, late-midseason, moderately pro- 
ductive. Branches slightly tinged with red. Leaflets medium in size, long- 
pointed, narrow, flat, moderately smooth surface, medium green. Flowers 
pink. Snap pods.medium small, 5 to 5% inches long, moderately stout, flat, 
straight, occasionally bent backwards at stem end, depressed between beans, 
short ill-defined point, six to seven-seeded, clear waxy yellow, strictly string- 
less, slightly fibrous, fleshy, brittle, fine-grained, of good quality, attractive. 
Green-shell pods flat, much depressed between beans, slightly reddish tinged 
along the sutures, shell out moderately easy, attractive. Green-shell beans 
small-medium, dark, unattractive. Dry seeds (1.15 x .95 x .85 cm.) broadly 
oval, subglobular, prominent hilum, shining-black. 
Comparison— An old and well-known variety. Suitable for snap and 

green-shell purposes. Valuable for its handsome, waxy-yellow, stringless 
pods. Resembles Indian Chief, but with straighter and decidedly flatter 
pods. The pods have also a more ill-defined point and are more depressed 
between beans. Plate IV, fig. c3; VII, fig. g7; IX, fig. 8. 

GOLDEN CARMINE 

Synonyms.— Golden Carmine Pod Horticultural, Carmine King Horticul- 
tural. 
History.— Originated by Rogers Brothers, Chaumont, N. Y., and intro- 

duced in 1904 by several seedsmen. 
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Description— Plant large, climbs well, very open, very vigorous, mod- 
erately hardy, slightly susceptible to disease, moderately early, moderately 
productive. Branches slightly reddish tinged. Leaflets large, very long, very 
flat, smooth surface, medium green. Flowers pink. Snap pods very large, 6% 
to 7% inches long, very broad, extremely flat, very straight, slightly de- 
pressed between beans, long moderately well-defined point, seven to eight- 
seeded, clear waxy yellow, strictly stringless, very slightly fibrous, fleshy, 
very brittle, fine-grained, of excellent quality, very attractive. Green-shell 
pods very much depressed between beans, light yellow much splashed with 
bright red, exceedingly attractive. Green-shell beans large, pinkish marked, 
attractive. Dry seeds (1.5 x 1.05 x .85 cm.) broadly oval in outline, round- 
oval in crass section, pinkish fawn irregularly marked with dark reddish 
brown, light brown ring around hilum. 
Comparison.— A moderately well-known new variety. Valuable for its 

large attractive pods, which may be used equally well for snap and green- 
shell purposes. Excellent for home use or for market. Except for being 
earlier in season, more open in habit of growth and for having slightly 
longer and flatter wax pods, the variety is very much like Worcester Mam- 
mots slate IW tee Vall free Xe fie 

GOLDEN CHAMPION 

Confusing names— Golden Cluster, Golden Carmine and Golden Andalusia 
are different from Golden Champion. 
History.— Introduced in 1890 by Peter Henderson & Co. 
Description.— Plant climbs very poorly, very small, weak grower, open, 

susceptible to disease, very early, very unproductive. Branches reddish 
tinged. Leaflets very small, narrow, flat, smooth surface, very light yel- 
lowish green. Flowers pink. Snap pods medium in size, 5% to 6 inches 
long, moderately slender, much curved near tip, round in cross section, very 
long slender clean-cut point, six to seven-seeded, downy surface, dull 
creamy-white, very stringy, fibrous, tough, fine-grained, of poor quality, very 
unattractive. Dry seeds (1.6 x 8 x .5 cm.) decidedly reniform, depressed 
hilum, very prominent hypocotyl, rounded ends, decidedly flat, oval in cross 
section, murky dark brown or black. 

Comparison.— Decidedly of no value. Plate III, fig. dr; VII, fig. go; 
IDG, aikeae aie 

GOLDEN CLUSTER 

Synonyms.— White Algerian, Dreer’s Golden Cluster. 
Confusing names.— Golden Andalusia, Golden Carmine and Golden Cham- 

pion are different from Golden Cluster. 
History— Introduced in 1886 by Henry A. Dreer, who writes that it 

originated with a Mr. Kraemer, Doylestown, Pa. 
Description.— Plant large, climbs well, very compact, very vigorous, hardy, 

slightly susceptible to disease, midseason, productive. Branches wholly 
green. Leaflets medium in size, broad, moderately flat, rough surface, light 
green. Flowers white. Snap pods very large, 61% to 7% inches long, vari- 
able, moderately stout, extremely straight, flat, broad across the back, crease- 
backed, long curved point, eight-seeded, light waxy yellow, black line along 
each suture, stringy, very slightly fibrous, very fleshy, very brittle, fine- 
grained, of fair quality, very attractive. Green-shell pods somewhat angular 
in cross section, shell out with difficulty, same as snap pods in color. Green- 
shell beans medium in size, white. Dry seeds (1.4 x I x .65 cm.) broadly 
oval in outline, oval in cross section, surface occasionally wrinkled, ivory- 
white. 
Comparison.— A well-known pole variety. Valuable for its large, straight, 

attractive, fleshy pods. Next to Golden Carmine it is the best pole wax 
varietv. More suitable for snap purposes, but largely used for green-shell 
and dry-shell purposes. It closely resembles Kentucky Wonder Wax and 
Landreth, differing as described under these heads. Plate V, fig. er; VII, 
figs 2ToOs UX fies 12: 
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INDIAN CHIEF 

Synonyms.— Black Wax Pole, Algerian Wax Pole, Black Algerian, Ger- 
man Butter, Tall Black Wax, Butter, Black Butter, Pearl, Round Turkey. 

History.— Introduced into England about 1837 and into the United States 
about 1852. Probably the first wax-podded variety, either pole or bush. 
Description— Plant climbs well, of large growth, vigorous, very com- 

pact, hardy, very slightly susceptible to disease, late, very productive. 
Branches reddish tinged. Leaflets large, broad, very flat, moderately smooth 
surface, medium green. Flowers pink. Snap pods medium in size, 5 to 
514 inches long, stout, slightly curved, flat, slightly depressed between beans, 
short and well-defined point, six to seven-seeded, very clear waxy-yellow, 
strictly stringless, almost free from fiber, very fleshy, very brittle, very 
fine-grained, of excellent quality, very attractive. Green-shell pods some- 
what swollen by the beans, round-oval in cross section, purplish splashed, 
moderately attractive. Green-shell beans medium in size, dark colored. Dry 
seeds (1.2 x .o x .8 cm.) oblong-oval, flattened ends, subcircular in cross 
section, dull black with a purplish tinge. 
Comparison— A well-known variety. A very desirable sort for snap 

purposes. Valuable for its vigor and productiveness and for its fleshy, 
tender, attractive pods. More like Andalusia than any other, differing as 
described under that head. Plate IV, fig. c4; VII, fig. h1; IX, fig. to. 

Kentucky WonpER Wax 

Synonyms.— Prosperity, Schwill’s Wonderful, Texas Prolific Wax, Old 
Homestead Wax, Ohio Wax Pole. 
History.— Introduced in 1901 by Johnson & Musser. 
Description — Plant medium in size, climbs well, moderately open, medium 

in vigor, susceptible to disease, very early, productive. Branches decidedly 
pinkish tinged. Leaflets medium in size, broad, flat, moderately smooth 
surface, medium green. Flowers white. Snap pods extremely large, 8 to 
9 inches long, stout, almost straight, frequently turned back at stem end, 
almost square in cross section, decidedly creasebacked, very short curved 
point, seven to eight-seeded, very light yellow, moderately stringy, walls 
free from fiber, very fleshy, very brittle, moderately coarse-grained, of fair 
quality, attractive. Green-shell pods become decidedly pinkish tinged, 
attractive, shell out with difficulty. Green-shell beans medium in size, 
murky brown in color, fairly attractive. Dry seeds (16 x .9 x .6 cm.) 
oblong or reniform, very flat, oval in cross section, dark chocolate-brown 
with a varnished appearance. 
Comparison.— Valuable for its extreme earliness and for its very large, 

straight, fleshy pods. Suitable for snap and green-shell purposes. The pods 
resemble Golden Cluster but are longer, narrower, much shorter-pointed and 
pinkish-tinged at the green-shell stage. It is very much earlier, but less 
vigorous and hardy, than Golden Cluster. Plate III, fig. c3; VII, fig. ha. 

LANDRETH 

History.— Introduced in 1904 by D. Landreth & Sons. 
Description— Plant makes a large growth, climbs moderately well, 

moderately open, vigorous, hardy, slightly susceptible to disease, early, 
moderately productive. Branches slightly reddish tinged. Leaflets me- 
dium in size, broad, crumpled, rough, light green. Flowers white. Snap 
pods very large, 6 to 7 inches long, narrow, slightly curved, bent backward 
at stem end, flat, somewhat rectangular in cross section, long and moderately 
well-defined point, seven to eight-seeded, very pale yollew, occasionally 
tinged with green, slightly stringy, very slightly fibrous, very fleshy, very 
brittle, very fine-grained, of good quality, attractive. Green-shell pods are 
very thick, very much depressed between beans, zig-zag, shell out with 
difficulty. very pale yellow or almost white. Green-shell beans large, pale 
green, with dark streaks. Dry seeds (1.7 x 1 x .6 cm.) decidedly reniform, 
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very flat, oval in cross section, deep buff striped and spotted with metalic 
rown. 
Comparison.— A little-known variety. Very much like Golden Cluster 

but is decidedly earlier, less vigorous and less productive. It differs also 
in having reddish tinged branches and lighter colored foliage. The pods 
are slightly shorter, narrower, thicker and more depressed between beans, 
at green-shell stage. It has a slightly weaker string, of slightly better 
quality, but less attractive. Plate III, fig. cs. 

Mont pD’OR 
Synonym.— Golden Butter. 
History.— Has been grown in this country for at least thirty years. 
Description.— Plant of large growth, climbs well when once started, open, 

medium in vigor, slightly susceptible to disease, moderately late, very pro- 
ductive. Branches slightly reddish tinged. Leaflets medium in size, long, 
very flat, moderately smooth, medium green. Flowers pink. Snap pods 
large, 5 to 6 inches long, narrow, moderately stout, very straight, flat, con- 
stricted at stem end, moderately well-defined long point, seven to eight- 
seeded, clear yellow, strictly stringless, tender, fleshy, brittle, fine-grained, 
of good quality, very attractive. Green-shell pods flat-oval in cross section, 
considerably splashed with dull purple, red line along dorsal and ventral 
sutures, attractive. Green-shell beans small, dark, unattractive. Dry seeds 
(1.3 X .95 x .7 cm.) broadly oval in outline, oval in cross section, very 
dark brown. 
Comparison. A moderately well-known variety. Probably the best late 

wax variety for home use and market. More like Indian Chief than any 
other variety, but is much less vigorous, much earlier and with flatter and 
perfectly straight pods. The pods retain their flat shape through the green- 
shell stage while Indian Chief pods become almost round. Plate ITI, fig. c2; 
VII, fig. 43; IX, fig. 9. 

SUNSHINE 

Synonyms.— Burpee’s Sunshine, Red Sissons. 
History— Known in Europe as Red Sissons. Introduced into this country, 

under the name of Sunshine, in 1890 by W. Atlee Burpee & Co. 
Comparison.— This variety is the same as Golden Cluster except in being 

slightly later in season, slightly smaller podded and in color of dry seeds, 
which are dark brownish red. Plate III, fig. c4. 

CLIMBING GREEN-PODDED VARIETIES 

ARLINGTON RED CRANBERRY 

History— A selection of Red Cranberry. Has been in cultivation for at 
least twenty-five years. 
Comparison— This variety is very similar to Red Cranberry, differing 

only in being a few days earlier, slightly less productive and with wider, 
flatter, longer-pointed, stringless pods. A good all-round variety for snaps, 
green-shell, or dry-shell beans for home use or market, but not equal to 
Scotia, Black Kentucky Wonder, or Lazy Wife except in earliness. Be- 
cause of its stringless tender pods it is more desirable for snaps than Red 
Cranberry. Plate VII, fig. h4; XIV, fig. 5. 

BLAcK KENTUCKY WONDER 

Confusing names.— Kentucky Wonder and Kentucky Wonder Wax are 
different types from Black Kentucky Wonder. 

History.— Introduced about ten years ago by J. Charles McCullough. 
Description Plant of large growth, climbs well, very compact, extremely 

vigorous, very hardy, moderately resistant to disease, very late, exceedingly 
productive. Branches become reddish tinged late in the season. Leaflets 
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exceedingly large, very broad, flat smooth surface, dark green. Flowers 
very light pink. Snap pods very large, 7 to 9 inches long, stout, almost 
straight, slightly bent back at stem end, oval or somewhat heart-shaped in 
cross section, creasebacked, short ill-defined point, eight to ten-seeded, dark 
green, black lines along dorsal and ventral sutures, stringy, slightly fibrous, 
extremely fleshy, very brittle, fine-grained, of good quality, attractive. Green- 
shell pods much swollen by the beans, slightly tinged with purple, black - 
lines along sutures, shell out easily. Green-shell beans large. bluish purple, 
moderately attractive. Dry seeds (1.5 x .£85 x .65 cm.) oblong, rounded 
ends, oval in cross section, shining black. 
Comparison.— A little-known variety of great promise. Very suitable for 

either snap or green-shell purposes. Undoubtedly the best late green podded 
sort for snap purposes. It is valuable for its compact leafy habit, its vigor, 
its productiveness and its very large fleshy pods. It is more like White 
Prolific than any other but with larger, stouter, flatter, straighter, more 
crease-backed pods. Plate IV, fig. cr; VII, fig. h5; XIV, fig. 2. 

Biurt Lake CREASEBACK 

History.— Introduced in 1903 by Cox Seed Company. 
Comparison.— This is a strain of Creaseback with lighter colored foliage 

and with decidedly shorter, decidedly more curved, decidedly thicker and 
lighter colored pods. The pods are peculiar for their double-barreled shape. 
It is more double-barreled than any other sole variety. The dry seeds are 
about the same size but are decidedly thicker than broad and usually lop- 
sided. The stock of this type is badly mixed with seed of Creaseback and 
of some wax-podded dwarf sort. A wholly undesirable sort. Plate V, fig. d2. 

BROCKTON 

Synonyms.— Low’s Brockton, Brockton Horticultural. 
History.— Originated at Brockton, Mass., and introduced by Aaron Low 

Seed Company. 
Description— Plant of very large growth, climbs well, very compact, 

vigorous, very hardy, resistant to anthracnose, midseason, very productive. 
Branches wholly green. Leaflets large, very long, long-pointed, very flat 
smooth surface, dark green. Flowers pink. Snap pods uniformly large, 
7% to 8 inches long, extremely straight, very flat, slightly depressed be- 
tween beans, extremely long slender clean-cut point, six-seeded, very dark 
green, faintly splashed with dull red in sun, very stringy, very fibrous, 
very tough, coarse-grained, of poor quality, very attractive. Green-shell 
pods much depressed between beans, shell out easily, dark green, much 
splashed with dark red, attractive. Green-shell beans very large, white or 
very pale green streaked with pink, very attractive. Dry seeds (2x 1x 8 
cm.) reniform, depressed hilum, rounded ends, broad-oval in cross section, 
light fawn irregularly spotted and streaked with very dark red, light area 
greatly predominating, ight brown ring around hilum. 
Comparison.— A little-known variety of the Horticultural class. It is 

peculiar for its extremely straight, long-pointed pods. The most valuable 
sort for green-shell purposes. More like Childs Horticultural than any 
other, but at least a week earlier and with flatter, wider, straighter and more 
highly colored pods and larger and longer shaped beans. Plate IIT, fig. ¢3; 
Wally ties Gi Oe tees Tr 

BuRGER STRINGLESS 

Confusing names— Burpee Stringless is entirely different from Burger 
Stringless. 
History— Of German origin. Introduced into United States in 1903 by 

Vaughan Seed Company. = 
Description— Plant of small growth, climbs poorly, open, pods exposed, 

lacking vigor, susceptible to disease, very early, moderately productive. 
Branches wholly green. Leaflets large, very broad, coarse, crumpled, smooth 
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surface, dark grayish green. Flowers white. Snap pods uniformly large, 
6 to 7 inches long, moderately slender, round-oval in cross section, crease- 
backed, almost straight, bent backwards at stem end, slightly depressed 
between beans, wrinkled, very short slender point, eight to nine-seeded, very 
dark green, black line along both sutures, strictly stringless, very tender, 
very fleshy, very brittle, very fine-grained, of excellent quality, moderately 
attractive. Green-shell pods much depressed between beans, decidedly 
crease-backed, shell out with difficulty, wholly green except for the black 
lines along the sutures. Green-shell beans medium in size, attractive. Dry 
seeds (1.5 x .8 x .55 cm.) reniform, ends usually slightly truncated, oval 
in cross section, ivory-white. 
Comparison — A little-known variety. Not sufficiently vigorous or pro- 

ductive to be of much value except for home use or for early market. More 
suitable for snap purposes than for green-shell beans. It belongs to the 
same class as Kentucky Wonder and Creaseback and of the same general 
usefulness, but less productive. The pods are very similar to White Pro- 
lific, but are straighter, rounder, absolutely stringless and never become 
reddish tinged or splashed. Plate V, fig. a5; VII, fig. 12; XIV, fig. 4. 

CASE KNIFE 

Synonyms.— Dutch Case Knife, White Case Knife, Case Knife Runner, 
Early Giant Advance, Tennessee White Corn Hill, Sword, Princess. 
History— Catalogued by J. M. Thorburn & Co., as early as 1822. 
Description— Plant of medium growth, climbs well, moderately compact, 

slightly lacking in vigor, slightly susceptible to disease, midseason, mod- 
erately productive. Branches wholly green. Leaflets medium in size, broad, 
slightly crumpled, rough surface, medium green. Flowers white. Snap 
pods very large, 7 to 8 inches in length, very straight, extremely flat, 
moderately long slender point, seven to eight-seeded, dull dark green, stringy, 
moderately fibrous, moderately fleshy, brittle, coarse-grained, of fair quality, 
attractive. Green-shell pods much depressed between deans, shell out easily, 
light green with a brown line along each suture. Green-shell beans very 
large, flat, pale green, very attractive. Dry seeds (1.8 x I x .55 cm.) 
decidedly reniform, very flat, ivory-white. 
Comparison— An old well-known variety. Not sufficiently productive, 

vigorous, nor hardy to be of commercial value. Suitable for home use, 
especially for green-shell purposes. Plate V, fig. d3; VII, fig. 18; XV, fig. 3. 

Cuitps HortricuLTURAL 

Confusing names.— Horticultural, London Horticultural, King Horticul- 

tural and Mammoth Horticultural are different from Childs Horticultural. 

History.— Originated in Jay, Me., and introduced in 1891 by John Lewis 

Childs. 
Description — Plant of large growth, climbs well, moderately compact, 

vigorous, slightly susceptible to disease, moderately late, productive. 

Branches wholly green. Leaflets medium in size, long, very flat, smooth 

surface, dark green. Flowers light pink. Snap pods large, 6 to 6% inches 

long, slightly curved, flat, slightly depressed between beans, six to seven- 

seeded, dark green, becoming splashed with dull red, very stringy, very 

fibrous, tough, very coarse-grained, of poor quality, moderately attractive. 

Green-shell pods, much depressed between beans, oval in cross section, much 

splashed with very bright red, very attractive, shell out easily. Green-shell 

beans very large, attractive. Dry seeds (1.65 x .95 x 8 cm.) oval in outline, 

round-oval in cross section, light fawn irregularly spotted and streaked with 

dark red. 
Combarison-— A well-known variety of the Horticultural class. It is 

valuable as a green-shell bean for its highly colored, attractive pods. Too 

tough and stringy for snap purposes. More productive than Worcester 

Mammoth or Early Horticultural and more attractive than London Horti- 

cultural. Next to Brockton, the best of the Horticultural class for strictly 
green-shell beans. Plate III, fig. d4; VII, fig. ho; XV, fig. 6. 
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CoNncorD 

Synonynis— Tall Sioux, Big Sioux, Hemisphere, October Pole. 
History.— Originated in Concord, Massachusetts, and said to be a cross 

between Lazy Wife and Early Horticultural. Introduced about 1860. 
Description— Plant of fairly large growth, climbs well, moderately 

open, moderately vigorous, slightly susceptible to disease, midseason, 
moderately productive. Branches wholly green. Leaflets medium in size, 
very long, very fat smooth surface, medium green. Flowers pinkish. white. 
Snap pods medium in size, 5 to 5% inches long, broad, stout, slightly 
curved, very flat, moderately long straight point, six-seeded, dark green, 
stringy, moderately fleshy, tough, moderately coarse-grained, of poor quality, 
moderately attractive. Green-shell pods much swollen, depressed between 
beans, very light green, unattractive. Green-shell beans large, streaked 
with pink, attractive. Dry seeds (1.5 x .95 x .8 cm.) oval in outline, round- 
oval in cross section, white with the ventral third irregularly marked with 
buff and dark reddish brown, line of demarkation between white and colored 
portion distinct, brown ring around hilum. 
Comparison.— A much grown variety in a few localities. Too tough and 

stringy for snap purposes and not sufficiently attractive for green-shell 
purposes. More like Red Cranberry than any other but with decidedly 
flatter and more curved pods. Plate III, fig. e2; VII, fig. h1o; XV, fig. 7. 

CREASEBACK 

Synonyms.— White Creaseback, Best of All Pole, Earliest of All, White 
Cornfield, Missouri White Corn Field, Southern, Southern Creaseback, Tall 
July Runner, Fat Horse, Transylvania Butter. 
History.— Has been in cultivation in this country for at least twenty-five 

years. 
Description.— Plant of small growth, poor climber, compact, moderately 

vigorous, hardy, very early, moderately productive. Branches wholly green. 
Leaflets medium to large, regular in shape, medium flat, moderately smooth 
surface, medium green. Flowers white. Snap pods medium in size, 5% to 
6 inches long, uniform, moderately slender, slightly curved, round, slightly 
creasebacked, short curved point, seven to eight-seeded, full between beans, 
dark green, slightly stringy, slightly fibrous, very fleshy, very brittle, fine- 
grained, fair quality, good appearance. Green-shell pods double-barreled, 
sparingly splashed with dull light red. Dry seeds (1.2 x .7 x .55 cm.) 
oblong or subreniform, ends usually rounded, oval in cross section, ivory- 
white. 
Comparison The stock of this variety is badly mixed. There are 

plainly two types—the early longer podded type described above and a 
later, shorter and more curved type. The later type is wholly undesirable 
and should be avoided in the selection of seed. The strain known in com- 
merce as Blue Lake Creaseback, is sufficiently different to receive attention 
under a separate head. The type of Creaseback described above is valuable 
for its earliness. The best early pole variety for snap purposes. It is more 
see soos than any other, differing as described under that head. Plate 

{kee ah. 

Cut SHort 

Synonyms.— Corn Hill, Corn Bean, Speckled Cut Short, Red Speckled, 
Red Cut Short, Speckled Cut Short Corn Bean, Red Speckled Oval Seeded 
Cut Short Corn Hill. 
History.— Has been in cultivation in this country for at least seventy-five 

years. 
Description.— Plant of moderately large growth, climbs poorly, somewhat 

open, meditm in vigor, very hardy, moderately resistant to disease, late, 
very productive. Branches wholly green. Leaflets small to medium, regular 
shape, moderately smooth flat surface, medium green. Flowers white. Snap 
pods very small, 3% to 4 inches long, stout, straight, flat, short well-defined 
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point, six to eight-seeded, light green, stringy, slightly fibrous, moderately 
fleshy, moderately brittle, fine-grained, poor quality, unattractive. Green- 
shell pods are very stout, almost round, much depressed between beans, 
reddish tinged. Beans very much crowded in pod, and shell out easily. 
Dry seeds (.9 x .9 x .7 cm.) almost square (corn-shaped), ends decidedly 
truncated, oval in cross section, light fawn, blotched and finely specked 
with dark red. 
Comparison— A popular variety in some localities. It is more valuable 

for snap than for green-shell purposes. If gathered young it is tender. 
It is too small, however, for general market purposes. Plate III, fig. b3; 
WI; ee ire OXI, wee, atin 

EARLY HortTICULTURAL 

Synonyms.— Early Pole Horticultural, Extra Early Horticultural. 
Confusing names.— Childs Horticultural, London Horticultural, King 

Horticultural and Mammoth Horticultural are different from Early Horti- 
cultural. 

History.— Introduced in 1902 by Ross Brothers. No longer listed by 
American seedsmen. 

Description.— Plant of medium growth, climbs moderately well, open, 
fruit exposed, medium in vigor, slightly susceptible to disease, early, unpro- 
ductive. Branches wholly green. Leaflets medium in size, long, very flat, 
smooth surface, dark green. Flowers white. Snap pods large, 5 to 5% 
inches long, very broad, stout, straight, very flat, long straight point, uni- 
formly five-seeded, dark green, splashed with bright red in the sun, strictly 
stringless, slightly fibrous, moderately brittle, coarse-grained, of poor quality, 
unattractive. Green-shell pods very broad, much depressed between beans, 
light greenish yellow, much splashed with bright red, shell out with difh- 
culty, attractive. Green-shell beans large, streaked with pink, attractive. 
Dry seeds (1.4 x 1.5 x .8 cm.) oval in outline, oval in cross section, light 
fawn, irregularly spotted and streaked with dark red and with a brown ring 
around hilum. 
Comparison.— A litile-known variety outside of New England. Not sufh- 

ciently productive nor vigorous to be of much value. While the pods are 
not stringy they are decidedly coarse-grained and lacking in quality as 
snaps. Suitable for green-shell purposes, but because of their stringless 
nature, very difficult to shell out. Plate III, fig. d3; VII; fig. 7. 

KENTUCKY WONDER 

Synonyms.— Old Homestead, Improved Old Homestead, Improved Ken- 
tucky Wonder, American Sickle, Texas Prolific, Eastern Wonder, Georgia 
Monstrous, Monstrous Podded Southern Prolific, Seek-No-Further. 

Confusing names.— Black Kentucky Wonder, Kentucky Wonder Wax, 
Canadian Wonder, Newington Wonder, Tennessee Wonder, Missouri Won- 
der, and Wonder of France are all different from Kentucky Wonder. 

History.— Introduced in 1877 by Jas. J. H. Gregory & Son. 
Description— Plant of medium growth, climbs well, moderately open, 

medium in vigor, susceptible to disease, early, moderately productive. 
Branches wholly green. Leaflets medium in size, regular in shape, mod- 
erately flat smooth surface, medium green in color. Flowers white. Snap 
pods large, 7 to 9 inches long, very slender, decidedly curved, S-shaped, 
round, crease-backed, wrinkled, rough, short curved point, eight to ten- 
seeded, medium green, slightly stringy, tender, fleshy, brittle, moderately 
fine-grained, of good quality, unattractive. Green-shell pods slightly double- 
barreled, much constricted between beans, decidedly wrinkled, shell out with 
some difficulty, wholly green. Green-shell beans medium in size, unattractive. 
Dry seeds (1.6 x .7 x .55 cm.) oblong or subreniform, rounded ends, oval 
in cross section, mottled olive-brown or brown-drab. 
Comparison.— A well-known and the most generally cultivated pole va- 

riety. It is not sufficiently productive, attractive nor resistant to be generally 
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recommended. As an early market sort Creaseback is more desirable. It 
is about a week later than Creaseback and has decidedly longer and more 
curved pods. It is more like Tennessee Wonder than any other, differing 
as noted under that head. Plate III, fig. br; VII, fig. 13; XV, fig. 4. 

Lazy WIreE 

Synonyms.— White Cranberry, White Cherry, Maryland White Pole, 
Sophie. 
History.— Has been grown in this country for at least a century. 
Description— Plant of large growth, climbs poorly, moderately compact, 

moderately vigorous, slightly susceptible to disease, very late, productive. 
Branches wholly green. Leaflets small, long, narrow, thick, crumpled, mod- 
erately smooth surface, medium green. Flowers white. Snap pods medium 
to large, 5 to 6 inches long, broad, straight or slightly curved backward, 
very flat, very much depressed between beans, short straight point, seven to 
eight-seeded, medium green, stringless, very little fiber, fleshy, very brittle, 
very fine-grained, of excellent quality, attractive. Green-shell pods exceed- 
ingly depressed between beans, wholly green in color. Green-shell beans 
large, round, pale green, very attractive. Dry seeds (1. x .9 x 8 cm.) 
oval to subcircular in outline, subglobular, ivory-white. 
Comparison. A well-known variety. Known in many localities as White 

Cranberry. It is especially valuable for its stringless pods of high quality. 
Although recommended especially for home use, both for snap and green- 
shell purposes, it is probably the best general purpose late variety for market. 
It is more like Arlington Red Cranberry than any other, but differs from it 
in being very much earlier in season and in having larger and flatter pods. 
Plate V, fig. d4; VII, fig. 14; XVI, fig. 7. 

Lonpon HorticuLTURAL 

Synonyits.— Horticultural Pole, Speckled Cranberry, Horticultural Cran- 
berry, Wren’s Egg. 

Confusing names.— Early Horticultural, Childs Horticultural, King Horti- 
cultural, and Mammoth Horticultural are different types from London 
Horticultural. 
History.— Has been in cultivation in this country for at least forty years. 
Description— Plant of large growth, climbs well, moderately compact, 

vigorous, hardy, slightly susceptible to disease, late, productive. Branches 
wholly green. Leaflets medium in size, long-pointed, very flat, smooth 
surface, dark green. Flowers pink. Snap pods medium to large, 5% to 6 
inches long, stout, straight, flat, straight point of medium length, depressed 
between beans, six to seven-seeded, dark green slightly splashed with dull red, 
stringless, slightly fibrous, fleshy, brittle, coarse-grained, of good quality, 
attractive. Green-shell pods much depressed between beans, oval in cross 
section, splashed with bright red, attractive. Dry seeds (1.3 x .95 x .85 cm.) 
oval in outline, subcircular in cross section, pinkish fawn irregularly spotted 
and streaked with deep red, brownish ring around hilum. 
Comparison.— Compared with Early Horticultural the pods are slightly 

shorter, narrower, and not nearly so flat. The most productive and the 
best for general use of the Horticultural class. Suitable for both snap and 
green-shell purposes. Plate III, fig, f1; VII, fig. 15; XV, fig. 5. 

Missourt WoNDER 

Confusing names.— Canadian Wonder, Kentucky Wonder, Black Kentucky 
Wonder, Kentucky Wonder Wax, Tennessee Wonder, Newington Wonder, 
and Wonder of France are all different types from Missouri Wonder. 
History.— Introduced in 1903 by several seedsmen. 
Description.— Plant large, climbs well, branchy, medium in vigor, resistant 

to disease, late, very productive. Branches wholly green. Leaflets medium 
in size, moderately broad, slightly crumpled, rough surface, medium 
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dark green. Flowers white. Snap pods medium in size, 5 to 5% 
inches long, moderately slender, regularly curved, flat, smooth surface, 
long straight point, seven-seeded, medium green, very stringy. very fibrous, 
very tough, fine-grained, poor quality, unattractive. Green-shell pods spar- 
ingly splashed with dull red, unattractive. Dry seeds (1.4 x .85 x .5 cm.) 
reniform, usually truncated at one end and abruptly rounded at the other, 
oval in cross section, pinkish fawn, irregularly spotted and streaked with 
metallic brown, orange ring around hilum. 
Comparison.— Very little grown. Too tough and not sufficiently attractive 

for general market purposes. Its only use seems to be for planting among 
corn for dry-shell beans. There are however other varieties, such as Royal 
Corn and Lazy Wife, better suited for this purpose. It is unlike any other 
variety and cannot well be compared with any pole sort. The pods are 
more like Yellow Six Weeks than any other, but are decidedly more stringy, 
tougher, reddish splashed and with a slightly shorter point. Plate III, 
fig. b4; XVI, fig. 9. 

POWELL PROLIFIC 

History.— Introduced in 1887 by A. T. Cook. Said to have originated 
with Colonel Powell of North Carolina. 

Description. Plant of very large growth, climbs very well, exceed- 
ingly compact, extremely vigorous, very hardy, resistant to anthracnose, 
extremely late, very productive. Branches slightly tinged with red. Leaflets 
large, regular, flat smooth surface, dark green. Flowers white. Snap pods 
small to medium, about five inches long, very uniform, in large clusters, 
moderately stout, decidedly curved near tip, round, creasebacked, extremely 
short point, eight to ten-seeded, crowded, well filled out, light grayish green, 
almost stringless, free from fiber, very fleshy, extremely brittle, extremely 
fine-grained, of excellent quality, attractive. Green-shell pods only slightly 
depressed between beans, slightly tinged with purple. Dry seeds (1.2 x .65 
x .5 cm.) oblong, bulged at center, keeled, truncated ends, broad-oval in 
cross section, brownish black with a bluish tinge. 
Comparison— A little-known variety. An excellent late sort for snap 

purposes. Too late for general market purposes, but very suitable for 
home use and, where the season is long, for canning. The pods resemble 
Creaseback but are decidedly smaller, more slender, more curved, lighter 
in color and less stringy. Plate IV, fig. c2; XIV, fig. 6. 

RED CRANBERRY 

Synonyms.— Boston Market Pole, Cardinal, Medium Imperial, Pearl. 
History— One of the oldest American varieties. Catalogued by J. M. 

Thorburn & Co., as early as 1822. 
Description— Plant of very large growth, climbs well, very compact, 

vigorous, hardy, slightly susceptible to disease, midseason, very productive. 
Branches wholly green. Leaflets medium in size, slightly crumpled, very 
smooth surface, medium green. Flowers pink. Snap pods medium in size, 
very uniform, 5 to 51% inches long, stout, very straight, occasionally curved 
backwards, flat, short well-defined centered point, seven to eight-seeded, 
light green, moderately stringy, slightly fibrous, fleshy, brittle, fine-grained, 
of good quality, attractive. Green-shell pods much swollen, almost round 
in cross section, well filled, green, sutures often purplish tinged, attractive. 
Green-shell beans medium in size, pink, moderately attractive. Dry seeds 
(1.2 x 85 x 8& cm.) oval in outline, circular in cross section, ends fre- 
quently flattened, extremely dark red. 
Comparison.— A popular variety twenty-five years ago. Little known at 

present. Valuable for both snap and green-shell purposes. Generally con- 
sidered a very certain cropper and of good quality. Plate III, fig. d2; 
XIV, fig. 3. 

Roya Corn 

History.— Introduced in 18908 by The Livingston Seed Company. 
Comparison.— Very similar to White Sickle. It is probably a strain of 

that variety, for plants with similar characters are frequently found among 
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plants of White Sickle. The habit of growth and other plant characters are 
the same. The pods differ in being slightly larger, less round, tough, de- 
cidedly more stringy and in having a brown line along the dorsal and ventral 
sutures. The pods are also decidedly zig-zag, but are seldom twisted like 
White Sickle. Occasional pods have a light strip on each side extending 
from stem to tip. The dry seeds (1.4 x .7 x .5 cm.) are distinctly reniform, 
with a depressed hilum, oval in cross section, ivory-white. It is too tough’ 
for snap purposes and of little value for green-shell purposes. In Ohio 
it is used extensively for pickling and in some sections for planting with 
corn. It is in no way superior to White Sickle. Plate V, fig. c5; VII, 
mer, Ie DIN, 10k, ©), 

Scotia 

History.— Introduced in 1892 by Jos. Harris Company, who state that it 
originated in Eastern New York. 
Description.— Plant large, climbs moderately well, compact, vigorous, 

slightly purplish tinged, slightly susceptible to disease, midseason, productive. 
Leaflets moderately small, regular in shape, flat, smooth surface, dark green. 
Flowers pink. Snap pods large, 6% to 7 inches long, very stout, perfectly 
straight or slightly bent backwards at stem end, round in cross section, crease- 
backed, short curved point, well filled, eight to ten-seeded, dark green, 
smooth, glossy surface, slightly stringy, slightly fibrous, very fleshy, very 
brittle, fine-grained, of good qaulity, attractive. Green-shell pods decidedly 
tinged and splashed with purple. Dry seeds (1.3 x .75 x .55 cm.) oblong or 
subreniform, rounded ends, oval in cross section, gray drab, with longitudinal 
black stripes, light brown ring around the hilum. 
Comparison.— A little-known but valuable variety for home use or mar- 

ket. Undoubtedly the best midseason green podded sort for, snap purposes. 
The pods remain in snap condition longer than any other variety. More like 
Creaseback than any other, differing from it mainly in having decidedly 
larger, straighter and more creasebacked pods. At the green-shell stage, 
however, the pods are less creasebacked than that variety and are more 
highly tinged and splashed with purple. It is 12 days later than Crease- 
back, but decidely more productive and attractive. Plate III, fig. a5; VII, 
LIS Os NGUV, es ie 

SOUTHERN PROLIFIC 

Synonym.— Willing’s Pride. 
History.— Introduced in 1872 by D. Landreth & Sons. 
Description.— Plant of very large growth, climbs well, very compact, very 

vigorous, hardy, slightly susceptible to disease, very late, very productive. 
Branches slightly purplish tinged at the joints. Leaflets small, regular, flat, 
smooth surface, dark green. “Flowers white. Snap pods small to medium, 
5 to 6 inches long, slender, very slightly curved, flat in cross section, short 
curved point, eight to ten- ‘seeded, dull grayish green, very stringy, fibrous, 
very tough, moderately fine-grained, of poor quality, unattractive. Dry seeds 
(1.3 x .7 x .55 cm.) short-oblong, ends frequently truncated, mottled coffee- 
brown. 

Comparison.— Valuable only for its productiveness. Pods are too tough 
and stringy for snap purposes and the beans are too small for green- shell 
purposes. The Southern Prolific, so popular twenty or thirty years ago, was 
a far different type from that described above, and that which is to-day 
known in commerce by that name. The original type was a fleshy, tender 
podded sort of excellent quality for snap purposes. Plate III, fig. cr. 

TENNESSEE WONDER 

Synonym.— Holme’s Improved Sickle. 
Confusing names.— Tennessee Green Pod, Kentucky Wonder, Canadian 

Wonder, Newington Wonder, Missouri Wonder, and Wonder of France are 
all different from Tennessee Wonder. 
History — Introduced in 1902 by D. Landreth & Sons. 
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Comparison— A little-known, large, coarse-podded, unproductive variety. 
More suitable for green-shell purposes than for snaps. It is more like Ken- 

tucky Wonder than any other, but with immensely larger, slightly straighter, 

smoother, more crease-backed, purplish tinged, eight to nine-seeded pods. At 

the green-shell stage the pods are decidedly double-barreled, splashed with 
dull red and with very large beans. The dry seeds (1.75 x .7 x .6 cm.) are 
oblong-elliptical, lop-sided, oval in cross section, grayish drab with longi- 

tudinal stripes, a few specks and a ring around the hilum of very dark 

brown or black. Plate III, fig. b2; VII, fig. 19; XIV, fig. 7. 

WHITE PROLIFIC 

Synonyms.— Noxall, Noxall Prolific Green Pod, Rhode Island Butter. 
Confusing names.— Powell’s Prolific and Southern Prolific are different 

types from White Prolific. 
History. Has been grown in this country under the names of Rhode 

Island Butter and White’s Prolific for at least forty years. Reintroduced 
under the name of Noxall in 1902 by Wm. Henry Maule. 
Description — Plant of moderately large growth, climbs well, compact, 

very vigorous, slightly susceptible to disease, midseason, very productive. 

Branches wholly green. Leaflets large, regular, slightly crumpled, rough 

surface, medium green. Snap pods uniformly large, 614 to 7% inches long, 

moderately stout, much curved, slightly zig-zag, flat-oval in cross section, 

creasebacked, slightly depressed between beans, long curved point, seven to 

eight-seeded, medium green, stringy, slightly fibrous, very fleshy, very brittle, 
moderately coarse-grained, of good quality, attractive. Green-shell pods 
very much depressed between beans, shell out easily, splashed and tinged 

with dull red, attractive. Green-shell beans large, attractive. Dry seeds 

(1.7 x .95 x .6 cm.) oblong, rounded ends, oval in cross section, pinkish 
fawn, irregularly marked with metallic brown, light brown ring around 

hilum. 
Comparison.— A little-known but promising variety for home use. More 

like Burger Stringless than any other, differing as noted under that head. 

It is undoubtedly hardier, more vigorous and more productive than_that 

variety. Very suitable for both snap and green-shell purposes. Some 
plants have a tendency to produce decidedly flat pods. Plate III, fig. b5; 
Wil, fic. 410; XVI, figs 4. 

WuHuite SEEDED BUTTER. 

Comparison.— This variety is very similar to Burger Stringless. The 

habit of plant and character of foliage is the same. The pods also are very 
similar, but are larger, slightly flatter, straighter and decidedly stringy and 
tough. The dry seeds (1.6 x .85 x .55 cm.) are the same in shape and 
color but are uniformly larger. Plate V, fig. ¢3. 

WHITE SICKLE 
Synonym.— White Wonder. 
History.— Has been in cultivation for about thirty years, but listed only 

since 1882, when it was introduced by Richard Frotscher Company. 
Description— Plant of very large growth, climbs moderately well. mod- 

erately compact, vigorous, slightly susceptible to disease, very late, productive. 
Branches wholly green. Leaflets medium in size, regular in shape, mod- 
erately flat, smooth surface, medium green. Flowers white. Snap pods 
medium in size, 7 to 9 inches long, extremely slender, much curved near 
tip, frequently twisted, zig-zag along dorsal suture, double-barreled, almost 
square in cross section, very long slender point, eight to nine-seeded, rough 
surface, dark green, stringless when young, stringy when full grown, very 
little fiber, very brittle, very fine-grained, of good quality, unattractive. Dry 
seeds (1.5 x .6 x .5 cm.) elliptical in outline, lop-sided, round-oval in cross 
section, surface somewhat wrinkled, ivory-white. 
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Comparison.— Extensively grown in a few localities. Used chiefly for 
snap purposes, especially for the pickling trade. Black Kentucky Wonder is 
a more desirable late sort. The pod is similar to Kentucky Wonder, but 
much more slender and without the backward curve at stem end so char- 
acteristic of Kentucky Wonder. Plate V, fig. b3; VII, fig. 16; XV, fig. 9. 

WorcestER MAMMOTH 

Synonyms.— Mammoth Podded Horticultural, Worcester, Hampden, Mug- 
wump, King Horticultural. 

History.— Originated at Worcester, Mass., and introduced in 1895 by 
W. W. Rawson & Co. 
Description— Plant large, climbs well, very compact, very vigorous, 

slightly susceptible to disease, midseason, moderately productive. Branches 
wholly green. Leaflets very large, very long, flat, very smooth, very dark 
green. Flowers pink. Snap pods very large, 6 to 7 inches long, broad, 
very slightly curved, very flat, very long ill-defined point, six-seeded, dark 
green, strictly stringless, slightly fibrous, moderately fleshy, brittle, coarse- 
grained, of good quality, attractive. Green-shell pods very much swollen, 
oval in cross section, much depressed between beans, light green, much 
splashed with bright red, very attractive. Green-shell beans very large, 
streaked with pink, attractive. Dry seeds (1.7 x 1.3 x I cm.) broadly oval 
in outline, round-oval in cross section, pinkish fawn, irregularly spotted 
and streaked with dark red. 

Comparison.— Little grown except in New England. Largest podded, 
largest seeded and most showy of the Horticultural class. Not sufficiently 
productive for general market use. Suitable for both snap and green-shell 
purposes. Somewhat resembles Early Horticultural but pods are much 
larger and more swollen at the green-shell stage. Plate III, fig. e1; VII, 
fig. d2; XV, fig. 8 

THE LIMA BEAN 

There are two well-defined groups of Limas in cultivation in 

this country, the Sieva, Carolina, or Small Lima (Phaseolus luna- 

tus) and the Large or Flat Lima (P. lunatus macrocarpus). In 

the latter group is included the class known as the Potato Lima. 

PHASEOLUS LUNATUS, L.! 

(SMALL or SiEVA Lima) 

Linnaeus believed that this bean came originally from Bengal, 

but it is now believed to be of tropical American origin. Very 

widely cultivated and especially common in warm countries. Earlier, 

hardier, and more productive than the Large Lima. Plant annual, 

climbing or dwarf, frail, slender branches; leaflets moderately 

small, ovate, acuminate (one garden variety has linear-lanceolate 

leaflets), thin, smooth, glossy, dark green; flowers small white or 

greenish white, in axillary racemes; pods 2 to 4 inches long, 

YZ to 3% inch broad, curved; well-defined point or spur, 2 to 4 

1 Phaseolus lunatus, Linn. Sp. Pl. 724 (1753).—3:1031 (ed. Willd) (1800). 
Miller, Gard. Dict. (1807)— DC. Prodr. 2:393 (1825).— Maycock, Fl. Barb. 
293 (1830).— Benth. Fl. Bras. 15:181 ¢1859).— Irish, Mo. Bot. Gard. Rpt. 
12:88 (1901).— Bailey, Cyclop. Am. Hort. 4:1295 (1906). 
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seeded, green; seeds small, flat, subreniform, with distinct lines 

radiating from the hilum to the dorsal margin, variously colored. 

DWARF VARIETIES 

HALstep Cross-BrepD 

Comparison—— Very similar to Wood Prolific but with a decidedly larger, 
more spreading habit and larger, duller green leaves. The pods are also 
duller green and slightly smaller. In size they are about midway between 

Henderson and Wood Prolific. The dry seeds are slightly larger and flatter 
than the latter variety, but not superior to it in any way. Plate VI, fig. a3. 

HENDERSON 

Synonyms.— Dwarf Sieva, Dwarf Carolina, Kelsey Bush, Small White 

Bush. 
History.— First noticed about 1875 growing along a roadside in Virginia. 

Believed to be the dwarf form of Carolina. Introduced in 1888 as Dwarf 

Carolina by D. Landreth & Sons and in 1889 as Henderson Bush by Petet 

Henderson & Co. 
Description— Plant small, erect, without runners, 12 to 15 inches high, 

compact, bushy, moderately vigorous, hardy, very early, moderately pro- 

ductive. Leaflets very small, broad, dark glossy green. Pods very small, 
about 3 inches long, moderately broad, straight, very flat, very short and sharp 
point, three to four-seeded, dark green. Green-shell beans very small, white, 
of good quality. Dry seeds (1.4 x 1.1 x .45 cm.) broadly reniform, some- 
what triangular, very flat, creamy white. 
Comparison—A well-known and widely cultivated variety. Except for 

its dwarf habit, its earlier season and its slightly smaller pods and leaves, 
it is the same as Carolina. Plate VI, fig. at. 

JACKSON 

Be nS aesen Wonder, Jackson Wonder Dwarf Sieva, Steckler’s 
alico. 
History.— First introduced in 1888 by D. Landreth & Sons. Reintroduced 

under the name of Jackson Wonder in 1891 by M. W. Johnson Seed 
Company. 
Comparison.— Compared with Henderson this variety is more spreading 

in habit with a slight running tendency and with longer-pointed or more 
tapering leaves. The pods are plainly longer, proportionately narrower, and 
slightly darker colored. In size they are about the same as Carolina, but 
are slightly narrower. The dry seeds, while the same as Carolina in size 
ane pee are irregularly spotted and streaked with dark brown. Plate 

hig f2: 

Wittow Lear Buse 

History —A “sport” from Willow Leaf Pole. Introduced in 1900 by 
W. Atlee Burpee & Co. 
Comparison.— Except that the leaves are slightly smaller, this variety 

is the same as Willow Leaf Pole. It makes a smaller growth and has 
darker colored foliage than Henderson. The pods differ from Henderson 
in being slightly curved, slightly longer and slightly narrower. The dry 
seeds are about the same in size as Henderson but slightly thicker and 
less angular in outline. 

Woop PROLIFIC 

Synonyms.— Truckers’ Prolific, St. Louis Seed Company's Improved Bush, 
Wood’s Bush, Improved Henderson, King’s Improved. 
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History.— Introduced in 1899 by J. W. Wood & Sons. 
Comparison.— Habit of growth and character of foliage are the same as 

Henderson. The pods are plainly larger. The dry seeds (1.7 x 1.2 x .65 
cm.) are decidedly larger, thicker, and less angular. A decided improve- 
ment on the Henderson type. Except for its dwarf habit it is very much 
like Wood Improved and may possibly be a dwarf form of that variety. 
Plate Vi, fig. a2>08 Vis hie, 3: 

PoLe VARIETIES 

Biack LIMA 

Synonyms.— Early Black, Florida Butter. 
History.— Introduced in 1893 by W. Atlee Burpee & Co. No longer 

listed by American seedsmen. 
Comparison.— Very little grown and, because of its dark colored 

seed, of little value. It is very similar to Carolina but with slightly coarser 
and rougher leaves and slightly larger more twisted pods. The dry seeds 
differ only in having the dorsal two-thirds black or seal-brown. Plate III, 
fig. f3. 

CAROLINA 

Synonyms.— Small White Lima, Sieva, Saba, Sewee, Frost, West Indian, 
Carolina Sewee, Small Butter, Butter Pole, Nichol’s Genuine Butter Pole, 
Early Lima, Adams Everbearing Cluster. 
History.—A native of South America, and was cultivated by the aborigines 

of North America. Catalogued by J. M. Thorburn & Co. as early as 1822. 
Description.— Plant of large growth, climbs well, large, moderately open, 

very vigorous, very early, very productive. Leaflets medium in size, fairly 
broad, stiff, very flat, smooth, glossy dark green. Pods very small, 3 to 3% 
inches long, % to % ‘of an inch in width, very flat, straight, very short point, 
three to four-seeded, smooth, glossy dark green. Green-shell beans small, 
pure white, of good quality. Dry seeds (1.5 x 1.1 x .5 cm.) broadly reniform, 
somewhat angular, very flat, creamy white. 
Comparison.—A well-known variety. Except for its earliness it is not 

equal to the varieties of either the large type or the potato type. Varieties 
of the potato type are somewhat more productive and are usually considered 
of better quality. The varieties of the large type are preferred because of 
their larger pods, which character greatly facilitates harvesting and shelling. 
Plate VI, fig. a4; XVI, fig. 8. 

Wittow LEAF 

History —A “sport” of the Carolina type found growing wild in the 
South. Introduced in 1891 by W. Atlee Burpee & Co. 
Comparison— Excepting for its long willow-like leaflets this variety is 

the same as Carolina. The type is not well fixed, for broad-leaved plants 
are always found among those of the Willow Leaf type. Somewhat less 
vigorous and productive than Carolina. Frequently grown for ornamental 
purposes. 

Woop IMPROVED 

Synonyms.— King’s Improved, Nichol’s Medium Butter. 
History.— Introduced about 1890 by J. W. Wood & Sons. 
Comparison.— Very closely resembles Carolina but about a week later 

and with slightly larger leaves and pods. The pods are 3% to 4 inches long, 
about I inch in width and more frequently four-seeded than Carolina. The 
dry seeds (1.8 x 1.15 x .5 cm.) are decidedly larger, being about the size 
a Yess Prolific. Undoubtedly the best small-seeded pole lima. Plate VI, 

£.. Of. 
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PHASEOLUS LuNATUS MacrocarpPus, BENTH.} 

(THE Larce Lima) 

Linnaeus believed that this bean was of African origin and 

classed it as a separate species. It is now understood to be of 

South American origin and probably gets its name from the City 
of Lima in Peru. Extensively grown in this and other warm coun- 

tries for green-shell and dry-shell purposes. Those of the potato 

type are more productive, more vigorous, and of better quality. Plant 

perennial in the South, grown as an annual in the North, vigorous 

grower, climbing or dwarf; leaflets large, ovate or ovate-lanceolate, 

thick, stiff, slightly pubescent, dull green; pods large, 3 to 6 inches 

long, 1 to 1% inches broad, flat, frequently twisted, point or spur 

very short or wanting; seeds very large, usually very flat and reni- 

form (the potato type quite turgid and subreniform), variously 

colored. It differs from the Sieva type chiefly in being a perennial 

(in the South), in making a larger growth, in being less hardy, 

later in season, and in having larger leaves and pods. Many 

strains, differing chiefly in season and size of pod, are in cultiva- 

tion. The type of many of these modified forms is not well fixed 
and, for this reason, it is difficult to make accurate descriptions 

and comparisons. 

DWARF VARIETIES 

BURPEE 

Synonyms.— Burpee’s Bush, Dwarf Large Lima, Burpee’s Large Bush, 
es Bush, Willet’s Bush, Large White Bush Lima, Mammoth Bush 
ima. 
History.— Originated in an accidental way with Mr. Asa Palmer, Ken- 

nett Square, Pa. A dwarf form of Large White Lima. Introduced in 
1889 by W. Atlee Burpee & Co. 
Description.— Plant large, 16 to 20 inches high, somewhat spreading, with 

occasional runners and long fruit stalks, very vigorous, hardy, midseason, 
very productive. Leaflets large, narrow, dark green. Pods large, 4 to 4% 
inches long, broad, almost straight, sometimes twisted, flat, moderately thick, 
three to four-seeded, dark green. Green-shell beans very large, plump, 
greenish white, of excellent quality. Dry seeds (2.3 x 1.5 x .65 cm.) reni- 
form, ventral margin slightly concave, veiny-white. 
Comparison.—A well-known and much grown variety. More like Wonder 

than any, differing as described under that head. Except for its dwarf 
form and the slightly smaller size of leaves and pods, it is the same as 
Large White Lima. Plate VI, fig. d2. 

* Phaseolus lunatus macrocarpus, Benth. Fl. Brasil, 15:181 (1859).— Irish, 
Mo. Bot. Gard. Rpt. 12:91 (1901).— Bailey, Cyclop. Am. Hort. 4:1295 (1906). 

Phaseolus tnamoenus, Linn. Sp. Pl. 724 (1753).—DC. Prodr. 2:393 
(1825).— Miller, Gard. Dict. (1807). 
Phaseolus Xuaresti, Zucc. DC. Prodr. 2:293 (1825). 
Phaseolus Limensis, P. latisiliquus, Macfayden, Fl. Jam. 279, 282 (1837). 
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BuRPEE IMPROVED 

History.— Introduced in 1907 by W. Atlee Burpee & Co. Said to be a 
selection from Burpee. 
Comparison— Not tested. Judging from seed characters alone it is a 

decided improvement on Burpee Bush Lima. The seeds (2.2 x 1.5 x .8 cm.) 
are peculiar for their plumpness. As thick as the potato type and decidedly 
larger. Plate VI, fig. e3. 

Dreer BusH 

Synonyms.— Kumerle, Thorburn, Potato Bush, Salzer’s Bush Lima. 
History.— Originated in Newark, N. J., with Mr. J. H. Kumerle, who 

found a few dwarf plants growing in a field of Challenger. Introduced in 
1891 by Henry A. Dreer. 
Comparison.— Except for its dwarf habit and slightly smaller leaves and 

pods this variety is the same as Challenger. The plants are strictly dwarf 
in habit, but somewhat straggly. Compared with Burpee it is about equal in 
productiveness, about a week later in season and of slightly better quality. 
The pods average four beans each. Usually too late to mature its crop in 
the North. Plate VI, fig. 53. 

ForpHOOK 

History.— Introduced in 1907 by W. Atlee Burpee & Co. 
Comparison.— This variety of the potato type has not been tested, but 

judging from the size of the seed (1.8 x 1.5 x I cm.), it is an improvement 
on Dreer Bush. Plate VI, fig. e2. 

WONDER 

Synonyms.— New Wonder, Dreer’s Large Bush, Dreer’s Wonder. 
Confusing names— Dreer Bush and Jackson Wonder are different from 

Wonder. 
History.— Introduced in 1898 by Henry A. Dreer, who states that it is a 

selection of Burpee Bush. 
Comparison— Very similar to Burpee. The plant is somewhat more 

bushy and less straggling in habit; the pods are slightly straighter and 
slightly wider; the green-shell beans are slightly broader, thinner and 
flatter. These differences, though very slight, are plainly evident. There 
appears to be no difference in season or productiveness. In view of its 
bushy upright habit and its absence of runners it is preferred to Burpee, 
which variety is being largely replaced by this improved strain. 

| 
PoLE VARIETIES 

CHALLENGER 

Snyonyms.— Thorburn’s Challenger, Hadden, Shotwell’s Improved. 
History.— Originated with V. J. Hadden, East Orange, New Jersey. In- 

troduced in 1882 by J. M. Thorburn & Co. 
Comparison.— Very similar to Dreer of which it is an improved strain, 

differing only in that pods are slightly larger and more often five-seeded 
and that green-shell beans and dry seeds (1.9 x 1.5 x .7 cm.) are slightly 

larger and less turgid. It is equal to Dreer in every respect and has the 

advantage of larger pods and green-shell beans. The latter variety has been 
entirely replaced by Challenger but it is frequently sold under the original 
name. Plate VI, fig. b3. 

DREER POLE 

Synonyms.— Dreer’s Improved, Elliott's Improved, Walter's Prolific, 

Potato Leaf, Noll’s Ideal, Shotwell’s Pole Lima. 
History.— Said to have been developed from the wild type by H. Kimber, 

Chester County, Pa. Introduced in 1875 by Henry A. Dreer. 

Description.— Plant large, climbs well, compact, very vigorous, very hardy, 
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late, very productive. Leaflets large, very long, narrow, very stiff, extremely 

flat, dark grayish green. Pods medium in size, 344 to 3% inches long, 

extremely uniform, broad, very stout, straight, never curled or twisted, flat, 

four to five-seeded, dark grayish green, attractive. Green-shell beans medium 

in size, turgid, light green, of excellent quality. Dry seeds (1.7 x 1.3 x 8 
em.) subcircular in outline, turgid, oval in cross section, greenish white. 
Comparison—A popular variety of the “potato” type. More like Chal- 

lenger than any other, differing as described under that head. Differs from 
the large flat type, chiefly in that the leaflets are narrower, longer pointed 
and duller green; that the pods are shorter, decidedly thicker and straighter 
in every respect; and that the green-shell beans and dry seed are smaller, 
more turgid and subcircular in outline. Valuable for its productiveness and 
high quality. The stock of this type is rarely found in commerce, having 
been replaced by the larger-podded strain, Challenger. Orders for Dreer are 
generally filled from the stock of Challenger. Plate VI, fig. b2; XVI, fig. 5. 

Forp MamMMmotTH 

Synonyms.— Ford’s Mammoth-Podded Lima, Mammoth, Mammoth Kid- 
ney-Shaped, Ford’s Extra Large Mammoth, Ford. 
History.—A selection of Large White by James Ford, Frankford, Pa. 

Introduced in 1889 by Johnson & Stokes. 
Comparison.— Very similar to Garden King, differing chiefly in that the 

pods are slightly longer, decidedly straighter, less curled, slightly narrower, 
better filled and averaging two beans more to the pod. The dry seeds are 
indistinguishable from Seibert. It is the same in season as Garden King, 
but more productive and attractive. 

GARDEN KING 

Synonyms.— King of the Garden, Platt’s Improved, Platt’s King of the 
Garden, Buckbee’s King of the Garden, Platt, Schwill’s Monstrous. 

History.— Said to be a cross of Large White and Dreer. Introduced 
about 1880 by Frank S. Platt. 
Comparison—A well-known variety. Compared with Large White the 

pods are about an inch longer, proportionately wider, more curved, and 
uniformly four-seeded. The dry seeds are very similar to Large White. It 
is slightly later in season, more vigorous and decidedly more productive. 
The stock is usually very badly mixed with inferior kinds. Plate VI, fig. er. 

GIANT 

History.— Introduced in 1905 by Henry F. Michell. 
Comparison.— Except for being slightly longer-podded this variety is the 

same as Salem. Like that variety it is peculiar for its extremely wide pods. 
The stock is badly mixed with a variety of the Jersey type. 

GOLDEN LIMA 

Synonym.— Buckbee’s Golden Lima. 
History.— Introduced in 1899 by H. W. Buckbee. Now dropped from all 

seed lists. 
Comparison.— Decidedly lacking in vitality — the seeds seldom germinating. 

The dry seeds are of a bright yellow color. Of no value. 

IDEAL 

Synonym.— Henderson’s Ideal. 
History.— Introduced in 1906 by Peter Henderson Company. 
Comparison—A new and valuable sort for home use or market. Un- 

doubtedly the best general purpose large-seeded pole Lima. The plant is 
large, vigorous and of good climbing habit. The pods are uniformly large, 
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about 5 to 6 inches long, and usually containing five to six large, flat seeds. 
It is probably an improved strain of Garden King, which variety it much 
resembles, but is a stronger grower, slightly earlier and slightly more pro- 
ductive. The pods are decidedly more uniform, slightly shorter and with 
slightly smaller seeds. 

JERSEY 

Synonyms.— Early Jersey, Extra Early Jersey, Bliss, Bliss Extra Early, 
Extra Early Lima. 
History.— Originated in Sewaren, New York, and introduced in 1878 by 

B. K. Bliss & Sons. 
Comparison. A well-known and largely grown sort. It somewhat re- 

sembles Seibert, but is later in season, less productive, has smaller pods 
and propor ionately smaller seeds, and is less desirable in every way. As 
an early pole variety Leviathan is far superior, being earlier, more pro- 
ductive and more attractive. Except for being about a week earlier and for 
having decidedly shorter pods, this variety is the same as Large White. It 
has the same number of beans to the pod, but the beans are proportionately 
smaller. The pods are 4 to 4% inches long, very broad, almost straight, 
slightly twisted and three to four-seeded. The dry seeds (2.2 x 1.5 x .6 cm.) 
are slightly smaller and more turgid. Plate VI, fig. c2. 

LarceE WHITE 

Synonyms.— Large Lima, Common Lima, Butter (in the South), May’s 
Champion. 
History.— Supposed to be the original type of Large Lima from which 

all other varieties of that class have been developed. It is probable that it 
has been somewhat modified under cultivation, and that the original type 
is now unknown. Catalogued by J. M. Thorburn & Co., as early as 1822. 

Description.— Plant of large growth, climbs moderately well, open, mod- 
erately vigorous, midseason, productive. Leaflets very large, moderately nar- 
row, long-pointed, stiff, extremely flat, smooth, dark green. Pods very large, 
4 to 5 inches long, about 1% inches broad, very flat, almost straight, fre- 
quently curled or twisted, three to five-seeded, rough surface, dark green. 
Green-shell beans, very large, greenish in color, of good quality, attractive. 
Dry seeds (2.5 x 1.6 x .6 cm.) strictly reniform, creamy white with a greenish 
tinge. 
Comparison.— A well-known variety. There are so many varieties of the 

same class that are more productive and more vigorous that its cultivation 
is not recommended. Plate VI, fig. d2; XVI, fig. 2. 

LEVIATHAN 

Synonym.— Henderson’s Leviathan. 
History.— Introduced in 1900 by Peter Henderson & Co. 
Comparison.— A very long-podded early variety. The earliest of the Large 

Lima class. The pods are 5 to 6 inches long, five to six-seeded, moderately 
wide, moderately thick, straight and slightly curled. Longer-podded than 
Large White, or about the same in size as Ford Mammoth. More like 
Seibert than any other and may be an early long-podded selection of that 
variety. The pods are not so much curled or twisted as Seibert, but other- 
wise very much the same. The green-shell beans and dry seeds are indis- 
tinguishable. The plant is a good climber and moderately productive. An 
exceedingly valuable type for home use or market. 

Lone Pop 

Synonym.— Childs’ Long Podded Lima. 
History.— Originated with Mr. A. Vandeveer, Long Island, and introduced 

in 1905 by John Lewis Childs. 
Comparison.— Very similar to Garden King but with slightly longer and 
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more twisted pods. The pods are uniformly straight along the dorsal margin 
and average five beans to the pod. The dry seeds (2 x 1.3 x .6 cm.) are 
decidedly smaller and more turgid. Not sufficiently productive nor attractive 
to be uf any value either for home use or market. Plate VI, fig. ct. 

MAstTopon 

Synonym.— Green’s Large Seeded Mastodon. 
History— A selection of Large White by Mr. Green, a New Jersey 

grower. Introduced in 1904 by W. Atlee Burpee & Co. 
Comparison A long, moderately narrow podded, productive, late sort. 

Uniformly four-seeded, slightly curved, rarely twisted. It is more like 
Jersey than any other. The pods are decidedly longer, but no wider. It 
is about the same as Large White in season, but decidedly more vigorous 
and productive. The dry seeds (2.7 x 1.4 x .6 cm.) are very long, narrow 
and decidedly reniform. 

MottLepD 

Synonyms.— Speckled, Red Lima. 
History.— Has been in cultivation for at least forty years, but has been 

recently dropped from commercial seed lists. Probably a cross between 
Black Lima and one of the Large White type. 
Comparison.— A distinct little-known variety. Very suitable for home use, 

but the color of the beans detract from its value for market purposes. It 
is about the same in season, but more vigorous and productive than Large 
White. The leaves are very similar to Carolina in size and shape, but 
more like Large White in texture. The pods are slightly smaller than Large 
White, or about the size of Seibert. They average three beans to the pod, 
are slightly curved, occasionally twisted, light green with an indistinct 
mottled appearance. The dry seeds (2.5 x 1.5 x .5 cm.) are about the 
same size as Large White, but are narrower and thinner. In color they are 
creamy white, streaked and spotted with reddish brown. Plate III, fig. f4. 

PANMURE 

Synonym.— Panmure Extra Early. 
History — Originated in California and introduced in 1903 by William 

Henry Maule. 
Comparison.— Evidently a large-podded selection of Jersey, averaging four 

or five beans to the pod. Apparently the same in season, but because 
of its larger sized pods and greater productiveness it is decidedly superior 
to Jersey. The green-shell beans are slightly larger than Jersey and slightly 
smaller than Large White. The dry seeds (2.3 x 1.4 x .7 cm.) are decidedly 
larger and more turgid. A very valuable early variety for home use or 
market. Plate VI, fig. dt. 

SALEM 

Synonyms.— Salem Improved, Salem Mammoth, Stokes Evergreen. 
History.— A selection of Large White. Listed by Johnson & Stokes as 

early as 1882. 
Comparison.— Peculiar for its extremely wide pods. Compared with 

Large White it is slightly later in season, more vigorous, more productive, 
and with shorter, wider, more curved pods and longer, narrower, and thicker 
seeds (2.7 x 1.6 x .65 cm.). The pods contain three widely separated beans. 
A fairly reliable late sort for home use or market. Plate VI, fig. d3. 

SEIBERT 

Synonyms.— Seibert’s Early, Seibert’s Extra Early, Truckers’ Delight, 
Wilkey’s Perfection Prize, Skillman’s Pole Lima. 
History.— Introduced in 1895 by D. M. Ferry & Co., who state that it 

originated in Ohio by a Mr. Seibert. 
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Comparison.— Apparently this is a large podded strain of Jersey. It is 

about the same in habit of growth but earlier and more productive. The 

pods are decidedly larger and more curled, but contain the same number 

of beans. Similar to Large White but decidedly earlier, more vigorous, 

more productive and has slightly smaller pods. The dry seeds (@isssxaers 

x .5 cm.) are slightly larger than Jersey and slightly smaller than Large 

White. Next to Leviathan it is the best early sort for home use or market. 

Plate wile igae3® 

PHASEOLUS MULTIFLORUS, WILLD.1 

(THE RUNNERS) 

This type of bean, of which the Scarlet Runner or Painted 

Lady is the most familiar example, is grown largely for orna- 

mental purposes. The white-seeded forms are frequently eaten as 

green-shell beans. Its nativity is not definitely known, but it is sup- 

posed to be of tropical American origin. The following description 

ig atten trish ile): 

“Plant twining, 10-15 ft. high, minutely pubescent, in warm 

countries perennial with thick tuberous rootstalks, with us annual 

and with branchy roots; stem slender. Leaflets broadly ovate or 

obliquely ovate, acuminate, inclining to triangular, 3-4 in. long 

2Y%4-3% in. broad, quite smooth. Blossoms showy, in racemes 

longer than leaves, white, scarlet, or variegated in different garden 

varieties. Pods green, oblong, cylindric, varying very much in 

length, straight or little curved, scabrous, tipped with short stout 

spur. Seed large, 34-114 in. long, 34-5 in. broad, 4-3 in. thick, 

a little tumid, variously colored. The cotyledons remain below 

ground when the seed germinates.” 

Three dwarf garden varieties have recently been introduced. 

Aroostook MULTIFLORA 

Synonym.— Aroostook Bush Lima. 
Comparison.—A little-known variety of the bush multiflora type. It 

differs from Barteldes in being about two weeks earlier, more erect in habit 

and only making about half the growth. The pods are decidedly smaller and 

much curved. The dry seeds (1.7 x 1.2 x .9 cm.) are decidedly smaller, 
fatter, and more frequently truncated. Plate V, fig. e4. 

BARTELDES 
Synonym.— Bush Multiflora. 
History— Introduced in 1890 by F. Barteldes & Co. 
Description— Plant large, 12 to 14 inches high, of dwarf habit, very 

spreading, with occasional runners and long flower stalks above foliage, 
very vigorous, hardy, resistant to disease, late, unproductive. Leaflets 
medium in size, short, thick, stiff, dark green. Flowers white, very large, 
very attractive. Green-shell pods large, 5% to 6 inches long, very stout, 

* Phaseolus multiflorus, DC. Prodr. 2: 392. (1825).— Irish, Mo. Bot. Gard. 
Rept. 12: 142. (1901).— Bailey Cyclop. Am. Hort. 4: 1294. (1906). 

Phaseolus vulgaris multiforus, Nicholson, Gard. Dict. 
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thick, round-oval in cross section, almost straight, short stout point, four- 
seeded, rough, very dark green, attractive. Green-shell beans very large, 
very turgid, greenish white, very attractive. Dry seeds (2.2 x I.3 x I.I cm.) 
slightly reniform, broadly rounded ends, very turgid, round-oval in cross 
section, ivory-white. 
Comparison.—A very little-known variety. Very different from the climb- 

ing multiflora type, being decidedly earlier in season; with smaller, stiffer 
and darker leaves; and with larger, straighter, thicker and slightly darker 
colored pods. The green-shell beans and the dry seeds are slightly larger 
and decidely more turgid. In view of its earlier season some growers 
prefer it to the dwarf Lima. It is decidedly lacking in quality and, for this 
reason, will never become a popular sort. Plate V, fig. ft. 

CALIFORNIA BUTTER 

Synonym.— Mexican Lima. 
Comparison.— Very similar to Barteldes, but slightly later in season, more 

productive and making a decidedly larger growth. The pods are slightly 
longer and averaging one bean more to the pod. The dry seeds (2.2 x 1.5 
x I.I cm.), except for being slightly broader and more frequently with 
truncated ends, are the same. Plate V, fig. f2; XVI, fig. 1. 

SCARLET RUNNER 

Synonyms.— Fire Bean, Carter’s Champion. 
History.— Catalogued by J. M. Thorburn & Co., as early as 1822. 
Description.— Plant of very large growth, climbs well, open habit, mod- 

erately vigorous, productive. Branches decidedly purplish tinged. Leaflets 
medium in size, long, moderately flat, smooth, very dark green. Flowers 
bright scarlet, very attractive. Pods large, 5% to 6% inches long, stout, 
slightly curved, flat-oval in cross section, slightly depressed between beans, 
short stout point, four to five-seeded, very rough, very dark green, purplish 
line along dorsal suture, moderately attractive. Green-shell beans large, 
flat, dark colored; unattractive. Dry seeds (2.3 x 1.4 x .g cm.) oblong- 
reniform, very broad, decidedly flat, deep heliotrope densely marked with 
black, dorsal region more sparingly marked. 
Comparison A well-known variety. Used both as an esculent and for 

ornamental purposes. In season it is about the same as the pole Limas and 
in view of its inferior quality compared with the Limas, it is rapidly passing 
out of use. Plate III, fig. gi; XVI, fig. 6. 

Wuitrt RUNNER 

Synonyms.— Isbell’s Perfect, White Dutch Runner, Childs Extra Early 
Lima. 

History.— Was cultivated in this country as early as 1828. 
Comparison.— Compared with Scarlet Runner the plant is decidedly more 

vigorous, has lighter colored foliage and wholly green branches. The pods 
are slightly longer, averaging one bean more to the pod, slightly broader and 
lighter colored. Except for being white in color, the green-shell beans and 
dry seeds are the same. Plate V, fig. f3. 

VICIA FABA, L.! 

(BroaD oR ENGLISH BEAN) 

The English Broad Bean or the Bean of History is probably a 

*Vicia faba, Linn. Sp. Pl. 737 (1753)—— Thunb. Fl. Jap. 284 (1784) — 
Loureiro, Fl. Cochin. 443 (1790).— 540 (ed. Willd.) (1793) .— Linn. Sp. PI. 
3:1111 (ed. Willd.) (1800).— Nicholson, Gard. Dict.—Irish, Mo. Bot. Gard. 
Rept. 12:149 (1901).— Bailey, Cyclop. Am. Hort. 6:1928 (1907). 
Faba vulgaris, Tragus, Strip. 617, 618 (1552) DC. Prodr. 2:354 (1825). 
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native of South-West Asia or North Africa. It is one of the 

oldest of cultivated plants. According to the Old Testament the 

Hebrews were acquainted with it one thousand years before Christ. 

It is extensively grown in England, but owing to the hot dry sum- 

mers it does not succeed well in this country. It is successfully 

grown in the Eastern provinces of Canada. Used chiefly for dry- 

shell beans, but some varieties are grown for forage and green- 

manuring. The green-shell and dry-shell beans are inferior in 

quality to the Limas. It is more hardy than other beans and will 

withstand several degrees of frost. It prefers a rich, moderately 

heavy soil and a cool exposure. The seed is planted in much the 

same way as common dwarf beans and as early as the ground will 

permit. 

The following description is after Irish (1. c.): “ Plant an an- 

nual; stem quadrangular, striate, 1-5 ft. high, few branched, often 

blotched with dark purple. Leaves rather crowded along the stem 

and branches; leaflets 3-6, ovate, oblong or elliptical, mucronate, 

2-3 in. long, 1-1% in. broad, smooth, glabrous or slightly tomen- 

tose, nearly sessile. Flowers axillary, clustered, white, blotched 

with dark purple and red, in one variety white. Pods nearly 

erect or often curved or bent by their own weight, 3-7 in. long, 

3g--'4 in. thick, woolly within. Seed variable, flattened to oblong.” 

Bacon 
Synonym.— Wood's Bacon. ; 
Comparison.— This variety differs from Broad Windsor only in being 

more dwarf in habit, more productive and in having longer, slightly nar- 
rower, lighter colored pods. The beans, of which there is an average of 
four to the pod, are slightly elongated and longer than Broad Windsor. 
This is probably the best variety of the English Broad type. On rich soil, 
however, it has a tendency to sprawl over the ground. 

BroAap WINDSOR 

Synonyms.— Windsor, Red Windsor, Green Windsor, English, English 
Broad. 
History— This variety has been grown in England for centuries and has 

been listed by American seedsmen for at least fifty years. ‘ 
Description Plant very erect, 2 to 3 feet high, with no running tendency, 

compact, very stocky, very vigorous, very hardy, susceptible to disease, very 
productive. Pods large, 5 to 5% inches long, 1% inches broad, very stout, 
flat, very straight, slightly depressed between beans, three-seeded, short thick 
point, smooth surface, glossy green. Green-shell beans very large, very 
broad, flat, light green. Dry seeds (2.3 x 2.2 x I em.) circular in outline, 
decidedly flat, reddish brown, hilum black. ; c 
Comparison.— The best known variety of this species. More like Prolific 

Broad than any other, differing as described under that head. Plate III, 
fig. g2; Frontispiece. 
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Proitiric Broap BEAN. 

Synonym.— Early Prolific Broad. 
Historvy— Introduced in 1902 by The Iowa Seed Company. 
Comparison—In habit of growth this variety is the same as Broad Wind- 

sor, but the pods are decidedly narrower and less depressed between beans. 

The pods are more like Bacon, but darker colored and averaging one bean 

less to the pod. The green-shell beans and dry seeds are smaller than 
either Broad Windsor or Bacon. Plate III, fig. g3. 

DOLICHOS SESQUIPEDALIS, L.1 

(Tue Asparacus BEAN) 

Plant climbing, twining, or trailing three feet or more; leaves 

trifoliate; leaflets deltoid-ovate, 5 to 6 inches long, 3 to 4 inches 

broad, smooth, glossy dark green; flowers rather large, borne at 

the end of elongated peduncles, white or tinged with purple; pods 
1 to 2 feet long, very slender, circular or nearly so in cross section, 

frequently twisted. Seeds small, oblong, with truncated ends, 
variously colored. Grown to a limited extent as an esculent and 

used only in the “snap” condition. Only one variety in cultiva- 

tion in this country. 
Yarp LonG 

Synonyms.— French Yard Long, Snake. 
History— Catalogued by J. M. Thorburn & Co. as early as 1825. 
Description.— Plant trailing 3 to 6 feet, very vigorous, dense, moderately 

hardy, productive. Branches purplish tinged. Pods 12 to 18 inches long, 
slightly depressed between beans, twelve to twenty-four-seeded, smooth, 
glossy dark green, stringy, slightly fibrous, of fair quality, unattractive. Dry 
seeds (1 x .6 x .4 cm.) subreniform, rounded ends, oval in cross section, 
light pinkish- brown, dark ring around hilum. Plate III, fig. ds. 
Comparison.— Of little value, except as a novelty. 

VIGNA CATJANG, WALP.? 

(THe Biack BEAN oR COWPEA) 

The Black bean, more commonly called Cowpea, Black-eye Pea, 

or Cornfield Pea, is a native of Japan. Extensively grown, especi- 

ally in the South, for forage and green-manuring. Used for human 

*Dolichos sesquipedalis, Linn. Sp. Pl. 1019 (ed. 2) (1763).—3:1040 (ed. 
Willd.) (1800).— Miller, Gard. Dict. (1807) DC. Prodr. 2:400 (1875).— 
Nicholson, Gard. Dict. Suppl. (1900).— Irish, Mo. Bot. Gard. Rept. 12:145 
(1901).— Bailey, Cyclop. Am. Hort. 2:499 (1906). 

*Vigna Catang, Walp. Linnaea 13:533 (1839).—JIrish, Mo. Bot. Gard. 
Rept. 12:146 (1901).— Bailey, Cyclop. Am. Hort. 6:1931 (1906). 

Phaseolus minor, Rumphius, Herb. Amb. 5: 383 (1747). 
Dolichos sinensis, Rumphius, Herb. Amb. 5:375 (1747).—Linn. Sp. PI. 

1018 (1763).— Loureiro, Fl. Cochin. 436 (1790).— DC. Prodr. 2:399 (1825). 
Dolichos Catjang, Loureiro, Fl. Cochin. 442 (1790).— Linn. Sp. Pl. 3:1051 

(1800).— Miller, Gard. Dict. 1807— Curtis, Bot. Mag. 48:2232 (1821).— DC. 
Prodr. 2:399 (1825). 

Vigna Sinensis, Endlicher (1848). 
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food in Japan and to some extent in the Southern States where 

the dry beans are used in making soup. The following description 
is adter_ Irish -((cpc 

“Plant an annual, 114-2 ft. high, diffuse or suberect; stems 
subterete, glabrous. Leaves on long petioles, trifiolate, leaflets 

3-5 in. long, 2-3 in. broad, ovate-lanceolate, smooth. Flowers white 

or yellowish white, pink at base of petals, small, in twos or threes, 

on long peduncles. Pods 4-10 in. long, less than % in. thick, 

subterete, spreading or pendent. Seed small, usually with trun- 

cated ends, variously colored in different varieties, usually with 

dark area around the hilum. 

“Many varieties are to be found in cultivation known as cow- 
peas, differing from each other mainly in size and color of seed.” 

GLYCINE HISPIDA, MAxtIM 1 

(Soy, SoyA, or CoFFEE BEAN) 

This bean is a native of Japan and China. The following descrip- 

tioniiscaditer Irish) (1.\c.). 

“Plant an annual, erect, hispid, 1%4—2 ft. high or more. Leaves 

trifoliate, on medium long petioles; leaflets ciliate, ovate-elliptical, 

smooth, thin, entire. Flowers small, in short axillary racemes. 

Pods 14-3 in. long, 3@ in. broad, constricted between the seeds, 

short-mucronate, hispid, on short peduncles, 3-4 seeded, pendent. 

Seed black, brown, yellow, green, or white in different varieties, 

subglobose, ™% in. thick, pea-like, smooth. 

“There are many varieties, differing mainly in color of seeds, 

which have been in cultivation for centuries in China and Japan 

where they are extensively used as human food in soups and as 
a substitute for coffee. It was unknown in this country until 
twenty-five years ago, since which time it has been grown much 

as a forage plant.” 
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Glycine hispida, Maxim. Bull. Acad. Sci. St Petersb. 18:398 (1873).— 
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— Miller, Gard. Dict. (1807). 
Dolichos Soia, Loureiro, Fl. Cochin. 441 (1790). 
Soja hispida, DC. Prodr. 2 7396 (1825). 
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suggestions and much encouragement; to the United States De- 

partment of Agriculture, from whom he received samples of seed 

for testing; to Mr. W. W. Tracy, Jr., of the Department of Agri- 

culture for useful information regarding the testing of varieties 

and making comparisons; and to various seedsmen of the country 

for information concerning the history of varieties. 

EXPLANATION OF PLATES 

Plate I— Side and ventral views of ripe seeds, natural size. at, Yellow 

Six Weeks; a2, Cholet; a3, Veitch Forcing; a4, Vienna; a5, Reliance; 

b1, Ne Plus Ultra; b2, Bountiful; b3, Round Six Weeks; b4, Taylor Green 

Pod; bs, Burpee Stringless; c1, Knickerbocker; c2, Giant Stringless; c3, 

Grenell Stringless; c4, Early Refugee; c5, Red Valentine; d1, Cream Valen- 

tine; d2, Longfellow; d3, Blue Pod Butter; d4, Mohawk; d5, Full Measure; 

el, French Mohawk; e2, Best of All (rounded-podded type); e3, Best of 

All (flat-podded type); e4, Lightning; e5, Tennessee Green Pod; f1, Crim- 

son Beauty; f2, Marblehead Horticultural; f3, Ruby Horticultural; f4, Low 

Champion; f5, Warren; gt, Warwick; g2, Boston Favorite; g3, Yellow 

Cranberry; g4, Old Fashioned Yellow Eye; g5, Yellow Eye. 

Plate II— Side and ventral views of ripe seeds, natural size. a1, China 

Red Eye; a2, Hodson Green Pod; a3, Refugee; a4, Golden Refugee; a5, 

Galega; bi, Byer; b2, Green Flageolet; 63, Tom Thumb; b4, Triumph; 

bs, Wonder of France; ci, Veitch Wonder; c2, Canadian Wonder; c3, 

Prolific Pickler; c4, French Kidney; c5, Red Kidney; d1, Swedish; da, 

Eureka; d3, Golden Wax; d4, Improved Golden Wax; d5, Wingold; e1, 

Detroit; e2, Keeney Rustless; e3, Double Barrel; e4, Round Pod Kidney; 

e5, Maule Butter; f1, Perfection; f2, Purple Flageolet; f3, Scarlet Flageolet ; 

f4, Monarch; f5, Wardwell; g1, Market Wax; g2, Horticultural Wax; 

g3, Imperial; ga, Golden-Eyed Wax; g5, Refugee Wax. 

Plate III. Side and ventral views of ripe seeds, natural size. a1, Dwarf 

Butter; a2, Leopard; a3, Golden Beauty; a4, Speckled; a5, Scotia; b1, Ken- 

tucky Wonder; b2, Tennessee Wonder; 53, Cut Short; 64, Missouri Won- 

der; b5, White Prolific; c1, Southern Prolific; c2, Mont d’Or; c3, Kentucky 

Wonder Wax; c4, Sunshine; c5, Landreth; d1, Golden Champion; d2, Red 

Cranberry; d3, Early Horticultural; d4, Childs Horticultural; d5, Yard 

Long; e1, Worcester Mammoth; e2, Concord; e3, Brockton; e4, Golden Car- 

mine; f1, London Horticultural; f2, Jackson Wonder; f3, Black Lima; [4, 

Mottled; g1, Scarlet Runner; g2, Broad Windsor; g3, Prolific Broad. 

Plate IV.— Side and ventral views of ripe seeds, natural size. a1, Black 

Valentine; a2, Turtle Soup; a3, Black Prince; a4, Prolific Market; a5, 

Challenge Black Wax; b1, Currie; b2, German Black Wax; 03, Pencil Pod 

Black Wax; b4, Yosemite; c1, Black Kentucky Wonder; c2, Powell Pro- 

lific; c3, Black German Pole; c4, Indian Chief; dr, Garden Pride; d2, 

Emporer William; d3, Hurst Everbearing; d4, Everbearing; e1, White 
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Flageolet; e2, White Marrow; e3, Vineless Marrow; e4, Aroostook; ft, 

White Kidney; f2, Navy Pea; f3, White Mexican; f4, White Wonder; 

fs, Snowflake. 

Plate V.— Side and ventral views of ripe seeds, natural size. a1, Bur- 

lingame; a2, Emerson Pea; a3, Yankee Winter, a4, French Flageolet; as, 

Burger Stringless; bir, Lady Washington; b2, Davis; b3, White Sickle; 

b4, Golden Crown; bs, Jones Stringless; c1, Burpee White Wax; c2, Lima 

Wax; c3, Crystal Wax; c4, Silver; c5, Royal Corn; di, Creaseback; d2, 

Blue Lake Creaseback; d3, Case Knife; d4, Lazy Wife; e1, Golden Cluster; 

e2, Andalusia; e3, White Seeded Butter; e4, Aroostook Multiflora; f1, Bar- 

teldes; f2, California Butter; £3, White Runner. 

Plate VI.— Side and ventral views of ripe seeds, natural size. art, Hen- 

derson; a2, Wood Prolific; a3, Halsted Cross Bred; a4, Carolina; b1, Wood 

Improved; b2, Dreer; b3, Challenger; c1, Long Pod Lima; c2, Jersey; c3, 

Seibert; d1, Panmure; d2, Large White; d3, Salem; e1, Garden King; e2, 

Fordhook; e3, Burpee Improved. 

Plate VII—Cross sections of snap pods, slightly reduced. a1, Burpee 

White Wax; a2, Challenge Black Wax; a3, Crystal; a4, Davis; a5, Double- 

barrel; a6, Flageolet; a7, German Black Wax; a8, Golden Beauty; ag, 

Golden Wax; aio, Horticultural Wax; b1, Keeney Rustless; b2, Lima Wax; 

b3, Market Wax; b4, Maule Butter; b5, Monarch; b6, Pencil Pod Black 

Wax; b7, Refugee Wax; b8, Speckled Wax; bo, Wardwell; bio, Wingold; 

c1, Yosemite; c2, Aroostook; c3, Best of All (round-podded type) ; c4, Black 

Valentine; c5, Blue Pod Wonder; c6, Bountiful; c7, Burlingame; c8, Burpee 

Stringless; co, Byer; c1o, Canadian Wonder; d1, China Red Eye; d2, Wor- 

cester Mammoth; d3, Emperor William; d4, Eureka; d5, Everbearing; d6, 

French Kidney; d7, French Mohawk; d8, Garden Pride; do, Grenell String- 

less; dio, Hodson Green Pod; e1, Improved Goddard; e2, Knickerbocker ; 

e3, Lightning; e4, Longfellow; e5, Low Champion; e6, Marblehead Horti- 

cultural; e7, Mohawk; e8, Navy Pea; e9, Ne Plus Ultra; e1o, Prolific 

Market; f1, Red Valentine; f2, Refugee; f3, Round Six Weeks; f4, Ruby 

Horticultural; f5, Swedish; f6, Taylor Green Pod; f7, Tennessee Green 

Pod; f8, Triumph; fo, Turtle Soup; f1o, Vienna; g1, Vineless Marrow; g2, 

White Kidney; g3, Yankee Winter; g4, Yellow Cranberry; g5, Yellow Eye; 

g6, Yellow Six Weeks; g7, Black German Pole; g8, Golden Carmine; go, 

Golden Champion; gio, Golden Cluster; 1, Indian Chief; h2, Kentucky 

Wonder Wax; /i3, Mont d’Or; 4, Arlington Red Cranberry; 45, Black Ken- 

tucky Wonder; h6, Brockton; 7, Early Horticultural; 48, Case Knife; ho, 

Childs Horticultural; Aro, Concord; i1, Cut Short; i2, Burger Stringless; 

13, Kentucky Wonder; i4, Lazy Wife; i5, London Horticultural; 16, White 

Sickle; 17, Royal Corn; i8, Scotia; i9, Tennessee Wonder; i10, White Prolific. 

Plate VIII.— Side view of snap pods, 24 natural size. 1, Burpee White 

Wax; 2, Crystal; 3, Challenge; 4, Davis; 5, Double-barrel; 6, Flageolet 

Wax; .7, Monarch; 8, Wardwell; 9, Maule Butter; 10, Lima Wax; 11, 

Market Wax; 12, Pencil Pod Black Wax. Number from left to right, 

beginning above. 
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Plate IX.— Side view of snap pods, about % natural size. 1, Speckled 

Wax; 2, Refugee Wax; 3, Wingold; 4, Keeney Rustless; 5, German Black 

Wax; 6, Golden Beauty; 7, Golden Carmine; 8, Black German Wax Pole; 

9, Mont d’Or; 10, Indian Chief; 11, Golden Champion; 12, Golden Cluster. 

Number from left to right, beginning above. 

Plate X.— Side view of snap pods, about % natural size. 1, Aroostook; 

2, Best of All (round-podded type); 3, Burlingame; 4, Bountiful; 5, Blue 

Pod Butter; 6, Black Valentine; 7, Yankee Winter; 8, Yosemite; 9, Red 

Valentine; 10, Byer; 11, Eureka; 12, Navy Pea. Number from left to 

right, beginning above. 

Plate XI.— Side view of snap pods, about %4 natural size. 1, China Red 

Eye; 2, Burpee Stringless; 3, Knickerbocker; 4, Everbearing; 5, Early 

Market; 6, Canadian Wonder; 7, Low Champion; 8, Ruby Horticultural; 

9, Ne Plus Ultra; 10, Round Six Weeks; 11, Cut Short; 12, Swedish. Num- 

ber from left to right, beginning above. 

Plate XII— Side view of snap pods, about % natural size. 1, Emperor 

William; 2, Refugee; 3, Yellow Six Weeks; 4, French Mohawk; 5, French 

Kidney; 6, Snowflake; 7, Yellow Cranberry; 8, Grenell Stringless; 9, White 

Kidney; 10, Vienna; 11, Vineless Marrow. Number from left to right, 

beginning above. 

Plate XIII.— Side view of snap pods, about 24 natural size. 1, Prolific 

Market; 2, Longfellow; 3, Tennessee Green Pod; 4, Mohawk; 5, Improved 

Goddard; 6, Turtle Soup; 7, Hodson Green Pod; 8, Yellow Eye; 9, Triumph; 

10, Lightning; 11, Marblehead. Number from left to right, beginning above. 

Plate XIV — Side view of snap pods, about % natural size. 1, Scotia; 

2, Black Kentucky Wonder; 3, Red Cranberry; 4, Burger Stringless; 5, 

Arlington Red Cranberry; 6, Powell Prolific; 7, Tennessee Wonder; 8, 

Andalusia; 9, Royal Corn. Number from left to right, beginning above. 

Plate XV.— Side view of snap pods, about % natural size. 1, Brockton; 

2, Southern Prolific; 3, Case Knife; 4, Kentucky Wonder; 5, London Horti- 

cultural; 6, Childs Horticultural; 7, Concord; 8, Worcester Mammoth; 9, 

White Sickle. Number from left to right, beginning above. 

Plate XVI.— Side view of green-shell pods, about 24 natural size. 1, Cali- 

fornia Butter; 2, Large White Lima; 3, Wood Prolific Bush Lima; 4, White 

Prolific; 5, Dreer Pole Lima; 6, Scarlet Runner; 7, Lazy Wife; 8, Carolina 

Lima; 9, Missouri Wonder. Number from left to right, beginning above. 





Plate Tf. 

Side and ventral views of ripe seed. 
(Natural size.) 
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Plate IT. 
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Side and ventral views of ripe seed. 

(Natural size.) 





Plate III, 

Side and ventral views of ripe seed. 
(Natural size.) 





Plate IV 
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Side and ventral views of ripe seed. 
(Natural size.) 
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Plate V 

Side and ventral views of ripe seed. 
(Natural size.) 





Plate VI 

Side and ventral views of ripe seed. 
(Natural size.) 
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Plate VII 
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Cross sections of snap pods. 

(Slightly reduced.) 
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Plate VIII 

Side views of snap pods. 
(About 3% natural size.) 





Plate IX 

Side view of snap pods. 
(About % natural size.) i ; ; 
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Plate X 

Side view of snap pods. 
(About % natural size.) 





Plate XI 

Side view of snap pods. 
(About % natural size.) 





Plate XII 

Side view of snap pods. 
(About 3% natural size.) 





Plate XIII 

Side view of snap pods. 
(About % natural size.) 





Plate XIV 

Side view of snap pods. 
(About % natural size.) 
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Plate XV 

Side view of snap pods. 
(About 3% natural size.) 





Plate XVI 

Side view of green-shell pods. 
(About 3g natural size.) 
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Bismarck Great German Soup.. 
Black Algerian 
Black Butter 
Black-Eyed Wax 
Black German: Pole.ts o... 123% 
Black Kentucky Wonder... .163, 

221, 
Black Lima 
Black Prince 
Black Spanish 
Black Turtle. Soup. s.2 000 ese bs 
Black Valentine 
Black Wax, Bismarck.......... 
Black Wax, California......... 
Black, Wax, Challenge..182, 185, 
Black Wax, Challenge German. 
Black Wax, Currie’s Rust Proof 
Black Wax, German.. 179, 181, 

185, 186, 188, 
Black Wax, Henderson’s Im- 

proved 
Black Wax, Improved Prolific. . 

BA8%isi,6 10,0151. 6,N'e; tw) olleleleveleleleie*ole 

4 '¢ Opie eee er ah'els ©. sie 

atejulie ciple. = ekejele iss! eee 

BLESS 6 oo Tele G, 6.0) 6 a0 0.6. ae © 

232 
183 
220 
219 
220 
187 
225 
220 
221 
226 

193 
238 
238 
241 
207 
238 
196 

194 
224 
224 
181 
181 
207 
220 
220 
182 
218 
164 
230 
232 

194 
213 
213 
205 
181 
183 
192 
182 
183 
184 
190 

190 
190 

1 Black Wax, Pencil Pod..... 162, 
Igo, 

Iie LWVOKe. IPONES o> rods sada c 
IBEehe Webs, Iolite. ns sos < 185, 
Bliss Extra Early Pole Lima... 
Blue Lake Creaseback...... 222, 
BlienPodsButternssanee sees 
Bolgiano’s New Wax 
Boston Dwarf Wans......25. 4: 
Boston Favorite 

Boston Marrow Pea 
Boston Navy 
Boston Small Pea 
Bast Ome SGP ee Grete peo 
Boston Pea 
Boston Velow Lye an wares 
Boats ules scree: 196, 203, 
Breck’s Boston Snap.........:. 
Breck’s Dwarf Horticultural.... 
Breck’s Improved Dwarf Red 

Cronberryic nao Or ee 
Breck’s String and Shell....... 
Breck’s Yellow Cranberry...... 
Brittle Wax, Burpee’s.......:.. 
Brittle Wax, New Early........ 
Broad: Windsor Ga voc. cee 240, 
BTOCktOmecse crac 163, 164, 222, 
BLOWN BUSH oo. eae oe 
BLOTOR SEAT 2S, aes ne, niet ae, 
Brown Mohawk, Early......... 
Brot SWUEOS hm csc ealemeee 
Brown Speckled Valentine..... 
Buckee’s Early Wonder ....... 
Buckbee’s Golden Lima........ 
Buckbee’s King of the Garden.. 
Buist’s Early Lightning Valen- 

EME o siccs 5101s eh he ie Ee oe 
Burger: sttinelesss......4.050- 222, 
Birling@ames 2 cues 163, 
Burlingame Medium ........... 
Burpee. Bush: Mima: «.. 2153, 154; 

4, 
Burpee Improved Bush Lima... 
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Synonymous names 

185 
IQI 
220 
190 

235 
224 

195 
192 
186 
204 
227 
207 
207 
207 
196 
207 
186 
218 
196 

195 

206 

194 
217 
IQgI 
IgI 
241 
223 
212 
211 
207 
211 
209 
209 

235 
235 

209 
220 
196 
196 
233 
248 

234 
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Burpee Kidney ....... 162; 163, 782 0 China Red Hyena 163, 198, 208 
Burpee Stringless.157, 196, 202, 205 | 210; ZL 2 
Burpee White Wax........ 163, 182 | Chinese Date ..«:7 0.505 198 
Burpee’s Brittle Wax..... ee 1gt | Colossal Stringless Green Pod.. 202 
Burpee’s New Kidney Wax..... 182, | Contmow Pole Lima. eee 236 
Burpee’s Stringless Green Pod.. 196 | Concord .-:2..2-22:-8 12 2s eee 224 
BUC PCG SERS ULIISHIPI Cm oe ae eye 221 | Corm Bean? sa-22 30.5 epee 224 
Brsh ee Miatitinlotra ies essere 238, 2360 4 CornzHall ss .- 3... ee 224 
BUELC Fae tes a ne OE 185, 220 | Cranberry, Arlington Red..221, 226 
(BU er ABIOG teenie meer: 220.| Cranberry; -Goldew ...22ss2eeeee 217 
[ByshaKens, lelhiles Mel a5 SacaaauSo- 195 | Cranberry,-Red .......221,,.224neeem 
Biutier,, Galirornign jcere o-aese 239. | Cranberry, Speckled.” < Goeeamee 210 
Butter eOwant, ¢ rss eee. see. eee. 184 | Cranberry, White (Dwarf)..... 215 
LESH ERICH OY AVEO RD rch He OOF 232 Cranberry, White (Pole)....... 226 
Butera. GEHL a eee eee 220 Cranberry, Yellow. “3225s. seee 217 
UNCON, MOVE CDs Soin: te oe Ui se 221 | (Creag 2) oslo 198 
Butter, Maule.. 84, 189, 193. | Cream, Cahfornia......-2-5neeee 200 
Butter, Rhode Tsland.. Jsaclenen« 226- ) Cream, Valentines]... soe 198 
Butter, SL ROWS IUONL eee ee oe ee 224.| Cream-Wax...2.3..5 eee 185 
Butter, White Seeded.......... 22g | Creaseback: 2: sc6 163, 222) 2235 224 
BUtterame initia UeOngee meer. cre 236 226; 227.226 
Butter Cina, Sivallesaneeoe se 232 | Crimson Beauty ...... 163, 178, 198 
Bitter Pole Luma. < feu 2 20% 232-| Crystal Wax 2.07... eee 183 
BIE OP SUR INGIEES <2 2 arate Sonik Anos 190 | Crystal White Wax... 2 eee 183 
Bivens seus ute vaeoetaen 163,. 194, 107 | Ciirrte; 2. tence eee 183, 184 
GHbDOGe VAG sities, ace hos ¢ arele 2 183 | Currie’s Black Wax. 2 eee 183 
Chico. SIC CRIEr Sane Goin knees 231 | Curries Kust Prooj. ssa 51, 183 
California Black Wazx.......:. 183 | Currie’s Rust Proof Black Ww ax. 183 
Col fornia Branch. ose see kes 207 | Cut Short:........0:50 e6.eeeee 224 
(Salitornia. Butter 7: fo: aes sche a 229. | Cylinder Black Wax. 7-2 190 
Galifornia Cream >. 2202250. oon 200 | Cylinder Pod ~.... 2.2. 190 
California White Tree... ....:. 207 | Davis Kidney Wax... .. ss eeeee 183 
Calijorma, IV onder 0-2: 226. 207° | Davis “Wax... 22: 154, 163;° 077 
Cambra Tall Butter Skinless... 218 183, 185, 187 
Canadian Wonder .......: 185, 197 | Davis White Wax... 2 >.eeee 183 

201, 208 | Detroit Golden Wars. eee 184 
Gardin glee) 2 eee ee a27 | Detroit Wax :...::.2:t3 0a 184 
Carmine King Horticultural.... 218 | Detroit Wax, Ferry’s........... 184 
Carmine Podded Dwarf Horti- Double=-barrel) 23 0. eseeeee 184, 189 

cultural, Party). axe anckos 21r | Double-barrel, Landreth’s ...... 184 
Carolia m Owain slo ae nel 23x} Dreer Bash Viniara 2 162, 163, 234 
Carolina Pole Lima....231, 232, 237 | Dreer Pole Lima....:53)23aee 234 
Carolina Sewee .......+....++. 232 | Dreers Golden Cluster... 2.7.25. 219 
Carters Champion, .2..5..2-24- 239 | Dreer’s Improved Pole Lima.... 234 
Case Knee see eee 163, 223 | Dreer’s Large Bush Lima....... 234 
Case Kanes) TIRES he son tesckn ore 199 | Dreer’s Wonder Bush Lima.... 234 
Gase: Knife Ramner.. 2.2 ..ocen: 223 | Dutch Case Knife, Dwarf...... 199 
Challenge Black Wax..182, 185 192 | Dutch Case Knife, Pole........ 223 

warf Black Wax..:..>... 182 | Dutch Runner, White.......... 239 
German Black Wax........ 182 | Dwarf Buttet=:;. 2:55. cee 184 

Challenger Pole Lima..... 153, 163 warf Butter, Very Early...... 184 
234, 235 | Dwarf Carolina i230... ae 231 

Champion GGFLEV'S oes. .sim sae 239 | Dwarf ‘Case Knife.....-- amen 199 
Champion, (Golden: ..0% .c- st peas 219 | Dwarf Flageolet >.:..: 2.10 214 
Champion" owls sae. 206, 214, 217 | Dwarf French, William’s Earliest 
Champion Lima, May’s......... 236 Of AIL. ope aie 2. ee 201 
Childs’ Extra Early Lima...... 239 | Dwarf Green Pot... ....<canae 209 
Childs Horticultural .. 163, 222, 223 | Dwarf Horticultural ........... 210 
Childs’ Long-Podded Lima..... 236 | Dwarf Horticultural, Improved. 195 
OAM SPC ALE HEY BOS OS Se 199 | Dworf Large>LAma, .....\ isch 233 
GUAM Ge eras ee en Neen ee 198 | Dwarf Purple Pod... sts. cneqs 195 



Dwarf Red Cranberry, Breck’s 
Improved 

Dwarf Scimitar 
Dwarf Sieva 
Dwarf Sugar 
Dwarf White Wax Stringless.. 
Dwarf Yellow Six Weeks 
Earliest Green Pod 
Earliest Market 
Earliest of All 
Earliest of All Dwarf French, 

William’s 
Earliest Wax 
Early Aroostook 
Early Black Lima 
Early Brown Mohawk 
Early Brown Six Weeks........ 
Early Carmine Podded Dwarf 

Horticultural 
karly Champion, Low’s......... 
Early China Red Eye 
Early Fegee 
Early Giant Advance 
Early Horticultural Pole.. 223, 

a4 20 66s 0) 0 0, 0 06,6 «6.8 0.0: 2 

50)0. 6.8 6.92670) a0». © 

ples Se) 6 @.8) ee ele 9s ais u 6 

see eee 

a) @ ofe,0) 2.616) 6.08 66 

CeCe cw ye er a er 

Sip late whale le 6).e) 66)! 4's) 0.610 

aes) elaceue| © se) ¢6) 0) «ia © se 

@7a0)'6 2) 018) 0|'s)\e) 0) » es) 

me)s'« #)s 9 © 5 6 

a ee 

Siw s| ve, ¢, 6 va 9 0)e. 9 6 0 © © ») a 

1245 7! Lf eae eae ee Oe renee ee 
Early Market 
Early Marrowfat Pea 
Early Minnesota 
Early Mohawk 
Early Mohawk Six Weeks 
Early One Thousand-to-One.... 
Early Refugee.........157; 163, 

202, 
PAE StI IV CORS v5 65s baeus omens 
DOIG OY USER) mae eas, hacic ecole = 
Early Wonder, Buckee’s 
Early Wonder Bush 
Early Yellow Kidney Six Weeks 
Eastern Wonder 
Eldorado Wax 
Electric Tree 
Elgin White Wonder........... 
Elliot?s Bush Lima 
Elliott's Improved Pole Lima... 
Emerald Beauty 
PARIEI SOI CAL hes Tote | ks ees a 
Emperor of Russia 
Emperor William .......... 
English Broad Bean 
English Stringless 
Epicure Wax 
Eureka 
Eiverbeating. .......s60005. 
Everbearing, Hurst 
Everbearing Cluster, Adam's... 
Everbearing Giant Wax, Hop- 

PANS Bes NE has SNS o iin 8 
Everbearing Wax, Griswold’s... 
Evergreen Lima, Stokes........ 
Excelsior Refugee, Hasting’s... 
Extra Early, Page’s 

Ce er) 

anes els 6-6) tee) Ore ep) a 

ee 

«slew sie ‘die. 

wid * Leva (s of e eset eee 

i 
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206 

199 
231 

194 
183 
210 

194 
198 
224 

201 
187 

193 
232 
207 
207 

210 
206 
198 
205 
223 
225 
226 
232 
212 
207 
207 
207 
207 

199 
199 
21a 
217 
214 

209 
209 
217 
225 
183 

] Extra Early Horticultural. ..... 225 
Extra Early Jersey Pole Lima.. 236 
Extra Early Red Valentine..... 209 
ira Barly Refugee... .5.2.02. 199 
Extra Early White Valentine... 216 
Rak THorse PGlersepisioNes cent 224 
Bavotie” Boston ke. oon. teee 195 
Havortie, Goddard's. onde. Anse 195 
JEORUPFR GE, IRON EOS papopanpooéooat 201 
Favorite, Veitche’s Early....... 207 
ECG COP Pada 3c tty a ae 205 
Heriyism error Vii Otero ee 184 
pclae s. First BOG y 502 as Sa'.eo ete 212 
BEEN C ANA ns. d5ir< 3 Sty ete Oe 239 
US tm BIVUCT ICE Sectors estos crea 199 
Blaseolet Birench -qaeee ee 185, 200 
Elageolet, Green ......:...- 185, 203 
Flageolet, White...... 185, 212, 214 
HlageoleraWianee terns ee. 184 
Flageolet Wax, Purple..... 184, IQI 
Flageolet: War WRed aa; 2k hoe 184 
Flageolet Wax, Scarlet.... 184, 191 
Flageolet War, V tolet: nso. 184 
Florida Butter Pole Lima...... 232 
iRordhoolks bis nieleima tee eee 234 
Ford Mammoth Pole Lima. 235, 236 
KordeP ole iar. aces oe 235 
TGCKCH BEG 8 Pacer eee 194 
BrenchePlaceoleta eee: 185, 200 
French ,Inexhaustible . ........ 200 
Brenchmiidneyaa. soars ee 201 
Erench™lkead (Pencil: 0. tae 205 
Bren cu Marker epee CRG a 205 
Breneh: Mohawks ia.5as eee 201 
French Siwimgless” cc deucisste.'. 205 
TCA ChEN OKG LONG: see ee ae 241 
PROSE BCU. i ae ne Ne nce, ede 232 
Rullens “Ranglead erate ae 185 
Ball Measure. ace soeee 163, 201 
Gal€oar Ctra eee 202, 204 
Galego sefugee 7428. eoaee 202 
Garden King Pole Lima... 235, 236 
Gardeipy? tides vasi tk ee 202 
Garden Pride Stringless Green 

POGS VOMES Ae eee ee Oe 202 
Genter's Sulphur’ ..0..<:+-sa-es 200 
Georgia Monstrous .........:.. 225 
German Black Wax... 179, 181, 184 

185, 186, 188, 190 
GernmoneButicr= ek ee ee 220 
Germ Ole ake a Cee 218 
German Soup, Bismarck Great.. 207 
Giant Dwarf Woa#.....021ss22--- 184 
GidMtsPOddeG a <tc te We eee 202 
Giant’ Pole diiitia ene ee 235 
GdiateRZIAV GF Li Geen nee 184 
Giant Stringless ..... 157,002; s003 

, 197, 202, 206 
Giant Stringless Green Pod.157, 202 
Giant Stringless Green Pod Val- 

entine 202 



Giant Wax, Hopkin’s Everbear- 
eicle e605 v.09 wre is) s «)s, 6 « e.0es see -«lle 

Goddard, Improved... .162, 
197, 198, 204, 206, 

Goddard's Favorite.......:-.--. 
Goddard's Horticultural 
Godding Dwarf 
Gold Bean 
Golden Andalusia 
Golden Beauty 
Golden Butter 
Golden Carmine..163, 164, 
Golden Champion 
Golden Cluster .. 
Golden Cranberry 
Goldens Grower hoe 
Golden=Eyed Wax j.:.-:-..-.¢ 
Golden German, Green’s........ 
Golden Jersey 
Golden Lazy Wives............ 
Goldengbinawy pan tetine ste ae 
Golden Refugee...... 
Golden Scumtian 2 ieee 
Golden Stringless, Miller’s Early 
Golden Wax...... TSA aS folios 

184, 186, 187, 188, 
Golden Wax, Imperial.......... 
Golden Wax, Improved.... 154, 

184, 186, 187, 
Improved Rust 

o/s 0 Sele 6 2/0) 2 =e, 6,2 

eies) sl eliptelin, pitcle as)'s la) a 010 sL0 

Sie) ae, 0 ise 00; 010 el <iese 

aia pie eels) © es 

poe ae sepyehoc 

o0)/6''6)19) ep 0 e)'al oye 

Golden 
TEV OOifa rien tc Griese oer aire atte 

Golden Wax, Isbell’s New...... 
Golden Wax, Keeney Rustless.. 
Great Western 
Green Flageolet 
(Gre CWNGEM See ew ede ee mee 
Green-seeded Flageolet 
Green's Golden German 
Green Windsor 
Grenell Stringless..... 157, 196, 
Grenell’s Improved Golden Wax. 
Griswold’s Everbearing Wax... 
Giupeler oe ae ee 
Hadden Pole Lima............- 
Halsted Cross-Bred.-....-.-..- 
iam pilen= Pole. outa neo 
ELCIRISP MONE ical ahve vee te eee 
Henderson’s Bush Lima... 153, 

231, 
Henderson’s Bush Lima, Im- 

PLOUGD? Pra ote p slahthe ow eects hae 
Henderson's Black Valentine.... 
Henderson's Cream Valentine.. 
Henderson's Full Measure...... 
Henderson’s Ideal Pole Lima... 
Henderson's Knickerbocker..... 
Henderson's Leviathan Lima.... 
Hodson Green Pod... 163, 187, 

203, 
iodson) Weacees.n sone 163, 178, 

203, 
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1 Holme’s Imported Sickle....... 228 
Hopkin’s Everbearing Giant Wax 193 
Horticultural, Breck’s Dwarf... 195 
Horticultural, Brockton ........ 222 
Horticultural, Carmine King.... 218 
Horticultural, Childs’..163, 222, 223 
Horticultural, Concord? sees. 224 
Horticultural Cranberry ......- 226 
Horticultural, Dwarf o.25-- eee 210 
Horticultural, Early Carmine 
Podded Dwarf sos 210 

Horticultural, Early Polejeseeee 225 
Horticultural, Goddard’s ....... 195 
Horticultural, Golden Carmine 

POG: ict cnc she oe eee 218 
Horticultural, Improved Dwarf. 195 
Horticultural, Intermediate ..... 210 
Horticuliural, Kang. eee 230 
Horticultural, London..... 163, 226 
Horticultural, Marblehead ..... 206 
Horhcultural Pole 222.70 eee 226 
Horticultural, Red Podded 
Dwarf ia.0: tee ee 195 

Horticultural, Ruby... 162, 163, 206 
210, 214 

Horticultural Wax <% 2. 2c 187 
Horticultural, Worcester Mam- 

9 010)b) aamcurichoters cree 163, 210, 2225 226 
Purst |; verbearinge =. 7eneeee 204 
Ideal, Nolls.....hmnss eee 234 
Ideal Pole Lima... ....163, 164, 235 
Imperial Dwarf Kidney........ 215 
Imperial Golden Wasx.......... 187 
Imperial Prolific’ >. +.:2neaenee 207 
Imperial Wax ....... 186, 187, 195 
Improved Dwarf Horticultural. 195 
Improved Goddard.... 162, 163, 196 

197, 198, 204, 206, 211, 214 
Improved Golden Wax.... 154, 157 

184, 186, 187, 188 
Improved Henderson Bush Lima 

157, 231 
Improved Kentucky Wonder.... 225 
Improved Old Homestead...... 225 
Improved One Thousand-to-One. 199 
Improved Prolific Black Wax.. 190 
Improved Prolific Tree......... 207 
Improved Red Kidney.......... 209 
Improved Refugee ............. 209 
Improved Rust Proof Golden 
Wax, Grenelliss 23) ee eee 187 

Improved Six Weeks. 22. eee 257 
Improved Stringless Green Pod. 202 
Improved Valentine ............ 209 
Improved White Navy.......... 207 
Improved White Pea.........<. 207 
Improved Yellow Eye.......... 217 
Indian Chief .... 163, 218, 220, 221 
Inexhaustible, French .......... 200 
Intermediate Horticultural ..... 210 
Esbell’s (Haorlvest: ..32a8 eee 194 

i Isbell’ soPer feck «sae e cee eee 239 



cies ols le @ slb sw ee Owen era ere Ivory Pod 
Jackson Bush Lima 
Jackson Wonder Dwarf Sieva.. 
Jersey Pole Lima.... 235, 236, 
Jones’ Garden Pride Stringless 

GEECN RE Oden pate oe imior 
Jones’ Stringless Round-Pod... 
Jones’ Stringless Wax..... 163, 
Jones White Stringless........ 
lyn euniver: “0G F. 5 soe ota. 
GLY TOM eg nae 6 POC IIE 
Keeney Rustless...... 154, 162, 

WGCISEUPEUSIO Or eie s a Silas dh Ee 
Kentucky Wonder......... 223, 

229, 
Kentucky Wonder, Black....... 

164, 221, 
Kentucky Wonder Wax... 163, 

210, 
LISROTTONT SS Capa Son eee ia ee 
Kidney, Burpee........ 162, 163, 
Midneys-Mrenehi. 2. scaeaasiek 45 
Kidney, Long Red Speckled..... 
Kadney,, Red: oc sess. 163, 198, 
Kadney, Royal. Dwarf rs oi... 0 
Kidney, White........ 163, 200, 

209, 214, 

UST OREN AV OSes ari ee 
Kidney Wax, Burpee’s New.... 
Kidney:-W ax, Davis ccc. eons 
Kidney Wax, Round Pod.. 190, 
Kidney Wax, Speckled.......... 
Kidney Wax, Wardwell’s....... 
King Horticultural ............ 
Kang JO har tesirn.0s caer 
King of the Garden Pole Lima, 
1 BT ae gee ee a ae 

Kang: Of the “Greens... cctscicsn : 
KORG OF FROWN G43. 2hcG 6 occodns 2 
King’s Improved Bush Lima.... 
King’s Improved Pole Lima.... 
Knickerbocker .iioaa.ecs.: 203, 
Kumerle Bush Lima 153, 
Bady., Washington =. a2... 
Weanidethives. -ee comicnce noe: 210, 
Landreth’s Double-barrel ...... 
Landreth’s Scarlet Wax........ 
Lorge Red Kidney... 1.420000. 
UGGPOCAILE TUG CES. Sane oc a 
Large Seeded Mastodon Lima, 

CRE CNS BOE ein ne of ac ORO 
Large White Bush Lima 
Large White Kidney........... 
Large White Marrow.......... 
Large White Pole Lima.... 153, 

235, 236, 
ME GTETINCLUGECEs fo.c0o sxc Biceshtan nek ee 
Lazy Wife TOS22T. 
Lazy Wives, Golden 
Leafless, Banner 
Leopard Wax 
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feleeviathan leima sass 163, 164, 236 
iLjlel iipnbn eda comme had obcanbede & 205 
Lightning Valentine, Buitst’s 
f 05 GN EN Re INCE ESE 209 

inae Wa ken acs cee ae ime Coe ee 189 
bathe ward NGOM:.< hie 2 2 ees 207 
Livingston’s Pencil Pod........ 192 
Livingston’s Round Six Weeks.. 210 
London Horticultural. .163, 223, 226 
Longfellow ...... 178, 195, 205, 208 
NEOWGBNIEG Ome nave ioe Ss orate 208 
[ovaver Ios ILIITE Aeanoo nso nC 236 
LEONG ROG WV Risso eee 184 
Long Red Speckled Kidney..... 207 
Long White Canterbury........ 214 
Long Yellow Six Weeks........ 217 
ow. Champion: 2.2% 206, 214, 217 
LOUSEBEOCRLOW orces eee eee 222 
Mammoth, Worcester ..... 163, 219 

223, 230 
Mammoth Bush Lima.......... 233 
Mammoth Lima, Salem......... 237 
Mammoth Podded Horticultural. 230 
Mammoth Podded Lima, Ford’s. 235 
Mammoth Pole Lima........... 235 
Mammoth Stringless Green Pod. 202 
Marblehead Horticultural ...... 206 
NA ete JETAWEN.” Spa canepocoese 198 
Mage Was rae Semitic ee 163, 189 
WH GU dO Veeco SOS PO OI EA ct 215 
WG OUP COm sence a en re 207 
Marrow, Vineless .... 163, 200, 214 
Marrow, White..206, 207, 215, 216 
Mi atrOmpat > s Bae uss eae ee 215 
Marroiopat Pea a8 looks ace 207 
Marvel lof ErQncen ene 216 
Marvelsoj ROntstee eee 216 
Maryland White Pole.......... 226 
Mastodon: liinae.co- eee eee 237 
Matchless Green Pod, McKen- 

ICUS Siew ta Sheer bt ae ee A re en 196 
Maule sBintter tp cue. 184, 189, 193 
Maule’s Nameless Waxr......... 193 
May Queen, New Early........ 199 
May’s. Champion Lima.......... 236 
May’s,Wiite Valentine......... 216 
McKenzie’s Matchless Green Pod 196 
McKinley Refugee. ......+0...2 203 
McMallan’s Prolitic,... 22-206 194 
Medium, Burlingame ........... 196 
Medium, White ....... 000.00. 196 
Medium, Vork State........+- 196 
Medium Imperial .............- 227 
MiexiCOnw SLAHGs 2.23 ee 239 
Miexi carlo Pinto ern. pcnrae meri: 206 
MAGSNET: Fcnxe Cotes te eo eee 184 
Miller’s Early Golden Stringless. 192 
WAR ens aVIGO tains ees ate see 192 
Minnesota, Farly 3 oo .62. scenes 207 
Missouri White Corn Field...... 224 
Missoiter Wonder a; . sareases ace 226 
Miohawikesanrs atria. cee 177, 201, 207 



Mohawk, French 
Monarch Wax 
Monster Wax, Yosemite........ 
Monstrous Podded Southern 

Prolific 
Monstrous Pole Lima, Schwill’s. 
Monti diOr aches eee 218, 
Mottled ie oleslbimiaerree aac 
Mountain 
Mugwump 
Muzzy’s Stringless Green Pod.. 
Nameless Wax, Maule’s........ 
Navy 
Navy Pea Se LSA se LOST 7s 

205; 207,271, 215.2 
Negro 
INiGgGrnOwLOng Oda. ekeeeeiene ee 
Nels is Uiitancs <i wy en aeee cars 
New Champion 
New Early Brittle Wax....-.... 
New Early May Queen......... 
New Wax, Bolgiano’s.......... 
New Wingold 
New Wonder Bush Lima....... 
New York Golden Wax........ 
Newington Wonder 
Nichol’s Genuine Butter Pole.... 
Nichol’s Medium Butter........ 
INolismideol Pole siiniareg: nee 
North Star 
Norwood Stringless............ 
Noxall Prolific Green Pod...... 
October Pole 
OMG IVGEIE Ole ries eee. 
Old Fashioned Yellow Eye..... 
Old Homestead 
Old Homestead Wax......2.>-- 
One Thousand-to-One.......... 
One Thousand-to-One, Early... 
One Thousand-to-One, Improved 
Rages, Batra Barly. 2... see hen 
Panmure, Extra Early.......-.- 
Panmure Lima 
Pea Bean, Marrow... ....6..0. - 
Pease mensOmsmy ay aukees on ieee 
Pea, Improved White........... 

LNawy.. . 54, 1625 
205, 207, 211, 2 

oa, SnowHake . 
, White 

nm) Oueee ec) beh 2) ev 6 me 

162, 
190, 

Prize, Wilkey’s...... 
Weare eters 184, 
Wax, Rurpee’s...... 
Wax, McKensie’s.... 

Pencil Pod, Black Wax.... 

Perfection 
Perfection 
Perfection 
Perfection 

Perfection Wax. Sutton’s....... 
Perfectly Straight Round Pod. 
Pink-eyed Wax 

252 

201 ] Pinto, Mexican 
189 

234 
18 
202 

207 
202 

225 
220 
209 
199 
199 
199 

Platt Pole Limos eee 
Platt’s Improved Pole Lima..... 
Plentitnul, SSuttonis= 45s eee 
Potato Bushing eee 
Potato Leaf Pole kimass. ee 
Powell SP rolitic se eeeinee 
Pride of Newton. =. . 284s ore 
PRINCESS) <a'cin tine Se 
Princess, Round White......... 
Prize Wanner i6o-0 cok eee 
Progress Dwarf French, V eitche’s 
Brolinc--Southern= >. 
Prolific, White...2.: 2 -s.. 222seeepe 
Proline Black Wiaxeeeeene 185, 
Prolific Broad Bean sscaresn 240, 
Prolific Everbearing Rust Proof. 
Prolific Green Pod, Bell’s....... 
Prolific Green Pod, Noxall 
Proliie Market). anne ee eee 
Prolific Pickler...163, 197, 198 
Prolific Tree 
Prosperity oo) ts s.0 eee 
Purple Speckled (Date =e. 20 

Ouick Crop, Schiwill’ss35- 30 ee 
Rapp’s Favorite s.)1 x... eee 
Red'\Canada a... evs 305 ee 
Red Cratiberry . 2... 22%aae 
Red Cranberry, Arlington.. 164, 

? 

Red Cranberry, 
Red Cut Short 
Red-Eye... soe tee 
Red-eyed China . 
Red Flageolet 
Red Kidney 
Red Lama ©, oi. 000s e eee 
Red Podded Dwarf Horticultural 
Red. Sissons: ¢s\Ac Skee 
Red Speckled Bean. .3. 22-502 
Red Speckled ‘Lady... en 
Red Speckled Oval Seeded Cut 

Short Corn Hill 
Red Turkey 
Red Valentine.... 154, 157, 163, 

170, 192, 194, 
198, 199, 209, 

Red Windsor v.>.5tseee ee 
Refugee .... 154, 057; 162) 163, 

203, 
Refugee, Early ...... 1575 Tost 

202, 
Refugee, Extra Early...:......- 
Rejugee: «Galegaaene oe eee 
Refugee, Golden ..... 157; Lore 
Refugee, Hasting’s Excelsicr... 
Reig ees Gr ge aann cert oe oe 
RetugeeSUverinn<6 se0 ee 
Refugee Wax.... 154, 157; Tox; 
Refugee Wax, Improved....... 
Refugee Wax, Keeneys Im- 
DTOUCE noe eB rron epom e 



le as 

Refugee Wax, Stringless... 154, 
IQI, 

Refugee Wax, Thorburn’s...... 
HNC ITATICE Rep isicn eee ee 210, 
Rennie’s Stringless Wax........ 
Rhode Island Butter...........« 
deingleader, Fuller’s .....0.....0. 
ROTI OIRO) 5 i a a 
Kogers Lima Wat... ....6hs000% 
Rose ICR YO SO SCN ORC CECE OO MLE Ca SnCier) Clare ar) 

Round Podded Wax, Salzer’s... 
Round Pods Kidney... .. 2. 190, 
Round Pod Refugee............ 
Round Pod Valentine 

MOU TWP REY 5k ooo ode cee 
Round White Princess.......... 
Round Yellow Six Weeks 
Royal Corn 
Royal Dwarf 

allelic (ce [e  a)/p,/e\.0' © 0) 6 a \\etelle 

A OZ TOs 
210, 

Rustless Golden Wax, Keeney’s. 

#€)e Tero, <e (0)'e eye Meliaiiiel « je) of © ate: 

=r eke) oega) ole calisgejie, (0 ieee s\etidiareiiencie 

Salem Mammoth Lima 
Salem Pole Lima 

Salzer’s New Vankee Winter... 
b] 

Salzer’s Round Podded Wax 
Salzer’s Tree 

Schwill’s Monstrous Pole Lima. 
Schwill’s Ouick Crop 
Schwill’s Wonderful 
Scimitar, Dwarf 
Bcatla oars 163, 164, 221, 224, 
Seek-No-Further A Shcirolcx Cece ee 
Seipert- Pole! Lamaes.<.. >> 236, 
Seibert’s Early Lima 
SA ee Bae ae a 
Shipper’s Favorite. ........... 
Shotwell’s Improved Pole Lima. 
Shotwell’s Pole Lima........0.. 
Sickle, Homes Improved........ 
mackie; Wihtite: 55 bi5% Latau ste 2a) 
Sieva, Dwarf 

SATE Wins 8 OY sao se FE 
UU EP IR EFUMCE ins ook eee ak 
Simmer’s Extra Early Gaint.. 
Sion House : 
Sissons, Red 

253 

157 
192 
192 
214 
184 
229 
185 

Six Weeks, Early Mohawk..... 
Six Weeks, Round.198, 210, 212, 
Six Weeks, Yellow. ...194, 

202, 207, 
Skillman'’s Pole Lima..........-. 
Small Butter 
Small Navy 
Small White Bush Lima........ 
Small White Enma@.. 2. oe oso 3s 
SG Cima eects ihe OO 
Snowflake 
Sophie 
Southern Creaseback 
SOULMETW Ol esoat Acer ae ckxteo 
Southern) Proliticssa.c ee eee 
Speckled Cranberry Dwarf..... 
Speckled Cranberry Pole....... 
Seek cdma Cite SLOni= ee re 
Speckled Cut Short Corn Bean. 
Speckled Kidney 
Speckled Lima 
SpeckleduWasceesaeero lea eeee 
SCOR IETS GOLUGOme merece nein teas 
St. Louis Seed Company's Im- 
proved Bush Eno; ese = 1 

Stokes Evergreen Lima........ 
String and Sheil, Breck’s....... 
Stringless 

PCC Ce eth OuCeC! OS LO. 

Stmimelesse Buncien eases ae 222, 
SHAM G LESS) ENGL os tote se ee 
Stringless, Giant....... D572: 

197, 202, 

SHDONOSS: (GOIMMAR sganconooosce 
Stringless, Norwood .......... 
Stringless Green Pod, Burpee’s. 

196, 202, 
Green Pod, Colossal. 
Green Pod, Grenell’s. 

Stringless 
Stringless 

Stringless Green Pod, Improved. 
Stringless Green Pod, Jones’ 

GordensRides 7 5 kee eee 
Stringless Green Pod, Muzzy’s.. 
Stringless Green Round Pod.... 
Stringless Refugee Wax... .157, 

163, IOT, 
Stringless Wax, Jones...... 163, 
Stringless Wax, Rennie’s....... 
Stringless White Seeded Round 

PODS AL rrr eer Oe 
Stringless Wonder 
Sugar 
Sulphur Colored Bean........... 
Sulphur, Genter’s . 
Summer's Canadian Wonder.... 
Sunshine Bush 
Sunshimemolegansaarense aes te 
Sutton’s Dwarf Forcing 
Sutton’s Perfection 
SHETLOWN SOP LCMELTUN ses ob arkide sh Dats 
STORE IRGMOMAD ARO Oe SA den acer 
Sutton’s Selected Ne Plus Ultra. 

© seite (e016) Chaise 64s aw) .e\ ew 6) mele) ole 



wi\eWelis: ojo) 'ele he,» e//s\(e (aheliel avidin sere 

Tall July Runner 
Tall Sioux 
EOTUDUCOR MANOR OC 
dangle. (Gireen, IBoycl- ss noctacsooc 
Tennessee Green Pod........... 
Tennessee White Corn Hill..... 
Tennessee Wonder 
Texas Prolific Green Pod....... 
hecas, Proliic WOtns\ sss e eee 
Thorburn Dwarf Lima...... TE 
Thorburn’s Challenger ......... 
Thorburn’s Prolific Market..... 
Thorburn’s Refugee Wax String- 

LOSS Mg rc ch a ee O  ee 
Thousand-to-One Wax 
Tom Thumb 
Lransyluama Butter . ........- 
TACO BICONE Sotarrs Giecoiale teh store ts ec dtotciene 
Aeiche ln 455 Oe he, Buss Bus, Z 
Triumph of the Frames........ 
Trucker’s Delight Lima......... 
Trucker’s Prolific 
Turtle Soup 
Union White Valentine 
Valentine, Black 
Valentine, Brown Speckled..... 
Valentine, Buist’s Early Lightning 
Valentine, Cream 
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air | White 

Valentine, Giant Stringless Green.... 
POO orn a OES aT Tae eee 

Valentine, Red ...154, 157, 163 
179, 192, 104 
198, 199, 209 

Walentines Wihtte-conemnecrie: 
Valentine, Wood’s Early Red 
IS PEG Rlicds aac cin civeyotor oles 

Weanlsanuine Were sonntooo noe 183, 
Veitch Forcing 
WeitclimvVOnderaearriar secret 
Veithche’s Early Favorite....... 
Veitche’s Progress Dwarf French 
Ventura Wonder 
Very Early Dwarf-Butter.....- 
Vick’s Dwarf Prolific Pickler... 
AVAl Chabal We ete Uinoin cx peernicny 0.51 210, 
venwavROorcinGirancsce reac 
Vineless Marrow ...... 162502 
Walter’s Prolific Pole Lima..... 
Wiandwielll ens 182, 187, 
Wardwell’s Kidney Wax ....... 
\WWehertenl p50o0 60605 162, 163, 206, 
AVE Kauplel caren By Lge mere cad oni eaeto 
West Indian 
White Algerian oeue eee eas 
White Canterbury 
LanitenGase iKuuite: en. scree 
White Cornfield ............ 215, 

Cornhill, Tennessee..... 
Cranberry ee eee 
Cranberry Bole. eee 
Creaseback 
DOHC ac ssc Re See 
Dutch Runner 
Feld 2. . occas eee 
Flageolet 
Cherry 0 sine eee 
Kidney 3.23. 563; 

W hite 
White 
White 
White 
White 
White 
White 
lV hite 

White 

White 

White 
W hite 
White 
White 1 
White 
White 
White 
White 
White 
White 
White 
White 
lV hite 

White 
W hite 

Marrow ...163, 

Marrowfat: 2. +o.eaeee 
Medium 
Mexican 

@! on) 0) eer er le 20 6.8) os wie eee ae 

Runner 
Sicklens saheen sae 
Valentine 
Wax 
Wax, Burpee’s..:.-. 
Wax, Crystal 
Was, Daws ena oee 
Wax, Stringless......... 
Wii. Batis New aeeeee 

White Wonder 
White Wonder 
White's Barly. 22 he one 
Willett’s Bush Lima.........+. 
William’s Earliest of All Dwarf 
French 

Willing’s Pride 
Willow Leaf Bush Lima........ 
Willow Leaf Pole Lima...231, 
Windsor 

0.600 (eee, eve lee) 6s) & 6s eee 

\Wirtarexoy Gl 5 iS ce wo 162, 163, 170, 
Wisconsin Dvee” j.cncee eee 
W ONGE? —6 alsa: asa Noie eee 
Wonder, Black Kentucky. ..221, 
Wonder, Buckbee’s Early....... 
Wonder, Califorma .2....-225- 
Wonder, Canadian.185, 197, 201, 
Wonder, Elgin White.......... 
Wonder, Kentucky. 223, 225, 220, 
Wonder, WMissounl ese 
Wonder, Newington ..........- 
Wonder, Tennessee ........ 226, 
Wonder, Vieitchis. s7405-5 eee 
Wonder, Venturia .......-..008 
Wonder, White ........+.- 216, 
Wonder Bush Lima. ...162, 163, 

233; 
Wonder Dwarf Sieva, Jackson.. 
Wonder of France..... 195, 203, 

215, 
Wonder Wax, Kentucky........ 
Wonderful, Schwill’s .......... 

183 
216 
229 
205 

233 

201 
228 
231 
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Wood Improved Pole Lima.163, 232) |) Vellow- China 2s. .20...0k.cns oes 217 
Wood: Prolific’ Bush Lima, .162;, 163-)\p Yellow Cranberry’ 2.2 scence 217 

LOASf 230 le Mellow syeqg. 5 198, 208, 215, 217 
HEBOUS“BACOILA. Wu ihm Sas nok 240 | Yellow Eye, Old Fashioned.... 208 
Wood’s Early Red Speckled Val- Mellow Eyed. China) .5 sane 217 
CUM erpacia Ra Saya tes Ge oe 209 | Yellow Six Weeks..... 194, 195, 196 

Worcester Mammoth ...... 163, 219 202; 207.9200) 2A 27, 227 
223. (280) |, ViOrk War] WOH ec se ae 186 

Wivems, Fog, Dwarf occ c.c oss. 2to | York State Medium ............ 196 
LEMS PELOG APOE s. . cuyscwt nue oe 226 | Yosemite..154, 162, 178, 179, 180, 193 
eanikeemaWaniter mer acer ei cess 216 | Yosemite Mammoth Wavr....... 193 
‘SGT ac El aa Coane ewera yr seen i tat ae 24t ' Yosemite Monster Waz........- 193 
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THIRD REPORT ON THE INFLUENCE OF MANURES ON 
THE YIELD OF TIMOTHY HAY 

In the fall of 1903, the Agricultural Experiment Station of Cornell 

University began an experiment in connection with a study of the grasses 

and forage crops in general, to determine primarily the influence of 

fertilizers upon the yield of timothy hay. In order to make the 
test conform, as nearly as possible, to ordinary farm practice the 

timothy has been grown as one of the crops in a six-year rotation consist- 

ing of corn, oats, wheat, and timothy three years, and the effect of the 

fertilizers upon all the crops in the rotation noted. Two reports upon 

this experiment have been made, the first in 1905, as Bulletin 232, by John 

W. Gilmore and Samuel Fraser, and the second in 1906, as Bulletin 241, 

by John W. Gilmore and Charles F. Clark. The experiment was planned 

and reports made under the direction of Professor T. F. Hunt. 

THE SOIL 

The soil on which this experiment is being conducted is described as 

the “silty phase of Dunkirk clay loam.” It is very tenacious and diffi- 

cult to work except when moisture conditions are most favorable. This 

type of soil is well adapted to the growth of timothy but is not so well 

suited to corn. The tract is slightly rolling and fairly well drained. In 

1902, this area was in corn, and a crop of oats was harvested from it in 
1903. 

THE PLATS 

This experiment comprises a series of twenty-two plats. They are of 

rectangular shape, 226.5 feet long and 19.25 feet wide, making an area of 

one-tenth acre. This width was chosen because it is the distance covered 

by three courses of the drill. The plats are separated from each other 

by a two-foot space which is kept cultivated. All plats are definitely 

marked by means of permanent gas-pipe stakes, two feet in length, and 

driven to such a depth that harvesting machinery will pass over them. 

TREATMENT AND YIELDS 

The materials that have been used as sources of the various fertilizing 
elements are, for nitrogen, nitrate of soda; for phosphorus, superphos- 

phate ; and for potassium, muriate of potash. Stable manure was applied 
to two plats at the rate of ten and twenty tons per acre, respectively. On 
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September 15, 1903, the north half of each plat was treated with slaked 
lime at the rate of 1000 pounds per acre, fifty pounds of caustic lime being - 

placed in a pile on each plat and covered with earth until slaked. This 

was then spread uniformly. All fertilizers were applied by hand. 

The plan was to seed to wheat’ and timothy in the fall of 1903, so the 

first application of fertilizers and stable manure that the plats received, 

was made September 16, 1903. Early fall rains prevented the seeding of © 

wheat, as planned, and in the spring of 1904, on April 15, oats were sown 

at the rate of nine pecks per acre together with timothy at the rate of 

fifteen pounds per acre, without the application of any further fertilizers. 

The second application of fertilizers was made April 5, 1905; the third 

application, April 17, 1906; and the fourth, May 1, 1907. Stable manure 

was not added every year as were the fertilizers, the second application 

being made October 2, 1906. 
The table following gives the amounts of the fertilizing materials 

added, together with the vield of hay from the various plats for the 

years, 1905, 1906, 1907. The treatment of each plat since the beginning 

of this experiment has been as this table designates, with the following 
exceptions: In 1904 and 1905, Plat 727 received at each application 

160 pounds nitrate soda instead of 320 pounds as in 1906 and 1907; 
Plat 728 received, in 1904 and 1905, 160 pounds of “‘niterlime’” at each 

application instead of 640 pounds nitrate of soda, as in 1906 and 1907. 

The other fertilizing constituents remained the same. 

TABLE I 

FERTILIZER TREATMENT AND YIELDS PER ACRE OF TimoTHy HAY FOR THE YEARS 
1905, 1906 AND 1907 

Yield of Hay Per Acre 
SL et. ca iw a a, cn Averagé 

Plat Treatment : or 3 

No. 1905 1906 1904 years 

lbs. lbs. lbs. lbs. 
grt | PNO EMER LIMO, chen amen Oh Pkt Soa 1,910 4,360 4,530 | 3,600 
712 320 lbs. acid phosphate.........-... 2,680 4,670 5,350 4,233 

713 80 Ibs. muriate of potash......... 3,190 5,370 4,910 4,490 

714 | No treatment............--+-+005- 2,400 4,040 3,920 3,453 

aks 160 lbs. miei ee rae ais ares / 3,550 5,590 4,450 4,530 

320 lbs. acid phosphate.......... : 
738 T6ollbSsmitrateolSOdal «masts oa j BioEs ee 473° 45797 

717 | No treatment Grea eE SneaL Cor ’ 2,200 3 a0 3,120 2,947 
320 lbs. acid phosphate.......... 

(i 1 80 lbs. muriate of potash....... Feels apace cig 4,127 

{ 160. Ibs, nitrate of sodaic<s.s.. -. ) 
719 |) 80 Ibs. muriate of potash........ § “27 Baste 4,990 55187 

720 INOMtrEATIMEN Ty cere tie cruccns mist rai 2,470 3,700 2,980 | 3,050. 



Plat 
No. 
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TABLE I.—continued 

Treatment 

160 lbs. 
80 lbs. muriate of potash 

320 lbs. 
160 lbs. 
80 lbs. 

640 lbs. 
No treatment........... 
320 lbs. 
80 lbs. muriate of potash 

640 lbs. 
| 320 lbs. 

ie 

acid phosphate... 

80 lbs. 
320 lbs. 
No treatment ........... 
320 lbs. 
80 lbs. 

320 Ibs. 
40 lbs. 
8o lbs. 

320 lbs. 
INottreatment. 232 20%: 2. 
Nontreatimentic can... fena 

muriate of potash 

muriate of potash 
acid phosphate... 

muriate of potash 

nitrate of soda... 

acid phosphate... 
nitrate of soda... 
MUiriave Ol POtasii. c's + a 
acid phosphate... 

nitrate of soda... 

acid phosphate... 

nitrate of soda... 

acid phosphate... 

Yield of Hay Per Acre 

- 1905 

lbs. 

pees, eens 

salt ea aes 

Bedi id hh 3,200 

ateeesia ame 

shevetireroe. -} 5,880 
fo ee 

oe Ae 
cS alee sig 2S iLO 

Se chat ( 

sal isdtemerat,c 4,310 

Bileuein 

eee Uh ee aes 
Maia, j 
Soo erase a a Dy 5 70 
Sinko ee eae DyA2o 

Lpraalet Bae cele take 4,090 

oe Spee Bae 

1906 

lbs. 

6,550 

51739 

SS 

71940 | 

7,420 

3,199 

7 LO 

759° 

2,590 
2,230 
4,350 

7,428 

1907 

lbs. 

5,960 

51739 

2,830 

6,950 

7,280 

3,140 

71250 

8,160 

2,550 
22150 
6,840 
8,940 
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The following table gives the apparent increase in yield of hay per 

acre, due to the different fertilizer treatments: 

TABLE II 

Treatment 

Apparent Increase in Yield of Hay Average 
apparent 
increase 
in vield 
of hay 

ss SS =.= SS _ JC _————E—SS 

INOmbreatMenity. .to. aya ve: 
320 lbs. acid phosphate... 
80 lbs. muriate of potash. 
INOmEKeattmemb at, yt srr 

§ 320 lbs. acid phosphate... 
| 160 lbs. nitrate of soda... 
Nortreatment...3..060 6 

F 320 lbs. acid phosphate. . . 
80 Ibs. muriate of potash 
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TABLE II.—continued 

Apparent Increase in Yield of Hay | Average 
apparent 

Treatment | increase 
Plst in yield 
No. 1905 1906 1907 of hay ~ 

lbs. lbs. lbs. lbs. 
{ 160 Ibs. nitrate of soda.....4\ 2.2: | 846 

719 |) 80 Ibs. muriate of potash....... allegiance 2 74Ie iat Pea (oo 
726 | “No treatment... < s'2 ara. feb ae aera See oe ke 

( 320 lbs. acid phosphate.......... |] 
721 So Ibs. muriate of potash) .s0 pete 2,987 25302 2,632 

TOO lbs: mibrate Ob SOGay a. — eae 
( 640 Ibs. acid phosphate.......... } 

722 So. lbs. muriate of potash’. ss. - Ps - ae 04 2,304 2,851 2,183 
| LOOs | DS iMibratetOLsOGd pete eee \ 

723 Nomtreatmentt ea ter ere Tre) rere MCA sn | 3 
\ 640 Ibs. acid phosphate.......... } . 

724 80 lbs. muriate of potash....... +] 3,044 4,683 4,017 3,915 
| 220 lbs iitra bell SOC pee sre \ 
\ 320 lbsacid phosphate sa rere } 

f2e\*|s' So lbs. muriace ok potasu. Jos wee il eal 7 4,197 4,243 4,192 
(290 lbs. nitrate of soda... hac. \ 

726 |- No treatment 5. 0... ce nee enn) eee eee er 
( 220) Ibs. acid phosphate. 7..55.... } 

TES 80 lbs. muriate of potash....... - * 4,120 4,306 - 
| 220 (bs, nitrate Of Sodas... 22) cen 
( 320 lbs: acid phosphate... 22.425 

728 80 lbs. muriate of potash........ - * ||) 141/500 5, 4037 pe eee 
/ O4zomlbs, nitnace:, OF SOGamicne se eee \ 

729 No treatments: «0. cca itd ates tock al) gactec a | (682s ere | 
° No treatment... .0% ce oles wate wis oc en} we eo] ) 2a tie 

Ae TORCONS MANUS a rtiene = eae ere ae 2,595 1,940 4,390 259075 
732 AepiHoraanaehatveycensS oes q sic Go soe = cee 4, 02)5 5,010 6,490 Sign 

*As the treatment of plats 727 and 728 was not the same in 1905 as in 1906 
and 1907, as indicated in the column marked ‘‘ treatment ’’, the apparent increase 
for 1905 is not stated, and consequently the average is not given. 

During the season of 1907, the increased growth of timothy on 

the plats receiving nitrogen was noticed very early in the spring and 

seemed to be in almost direct proportion to the amount of nitrate added. 

The same was true in the case of the plats receiving farm manure, while 

the plats receiving mineral fertilizers alone did not show very much 

increased growth until the latter part of May or the first of June. 

In examining Table II, the most striking fact to be noticed is the 
marked influence of the nitrogen in increasing the production of hay 

. aS compared with the other fertilizing elements. This increase remains 

quite consistent throughout the three years the test has been running. 

The average yield of hay on the eight untreated plats for the years 1905, 
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1906 and 1907, has been at the rate of 2901 pounds per acre; the average 

yield of three plats receiving only mineral fertilizers during the same 

time has been at the rate of 4283 pounds per acre; seven plats receiving 

nitrogen as nitrate of soda with or without mineral fertilizers averaged 

for the three years 5635 pounds per acre; two plats receiving 

nitrogen in farm manure averaged 6193 pounds per acre. These results 

may be brought out in a more condensed and detailed form in the 

following table. 

TABLE III 

No. of Average Yield for Years Average 
plats ; yield 
in Nature of Materials Added SS SS for 

each 3 
test 1905 1906 1907 years 

lbs. lbs. lbs. lbs. 
8 IN@BEREA ETM OMG ie is. cya weeps tans) syeustolay ok 2,160 3,305 Bye 2,901 
3 Mineral fertilizers exclusively....... 2,890 Sy ney) 4,827 4,283 
7 | Nitrogen as nitrate of soda, with or 

without mineral fertilizers........ 4,728 6,451 2G) 5,635 
2 Nitrogen in farm manure........... 4,805 5,885 7,890 6,193 

In computing these results, Plats 727 and 728 have been omitted as 

their treatment was changed somewhat in 1906. While the maximum 

yield in every case was when nitrogen in some form or other was ap- 

plied, yet it is evident that the mineral fertilizers, especially the muriate 

of potash, have been effective in increasing the production of hay. No 

effect from the application of lime to this soil could be noticed, conse- 

quently it was regarded as useless to harvest the limed and unlimed 

parts of the plats separately. It is interesting to note that the residual 

effect of the farm manure on Plats 731 and 732 produced a larger yield 

of hay in 1906, more than two years after its application, than it did 
in 1905, more than one year after its application. In 1907, following the 
second application of farm manure to these plats, the yield was decidedly 

increased over previous years, Plat 732 yielding at the rate of almost four 

and one-half tons of cured hay per acre, the heaviest yield received from 

any of the plats in the test. The yield seems to be in proportion to the 

amount of farm manure added, whether it be ten or twenty tons. 

The apparent increases in yield due to the different fertilizing elements, 
as given in Table IV, will probably give a clearer idea of the relative 

influence of the different fertilizing materials. 
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TABLE IV 

TABLE SHOWING THE APPARENT INCREASES IN YIELD DUE TO THE DIFFERENT 
FERTILIZING ELEMENTS 

Apparent Increase in Yield 
Nay of Hay Per Acre Average 

of Fertilizing Elements ————-_— — of 3 
Plats years 

1905 1906 1907 

lbs. lbs. lbs. lbs. 
I Nitrogen sis.) Sivsiceiie siete eer enahetene’ = 1,216 1,723 696 17, 20d 
I Phosphloruse cit gakinc ase Bee Cee 607 417 1,024 682 
I Potaissritiie eer oe cnis he occ er ae 954 Tee24 786 988 
I Nitrogen and phosphorus........... 1573 2,126 1,143 1,614 
I Nitropenjand potassium; == -o-se I,900 2,470 1,876 2,082 
I Phosphorus and potassium.......... 510 1,780 947 1,079 
4 Nitrogen, phosphorus and potassium.| 2,613 S543 35535 3,240 
2 Farm manure, 1o and 20 toms....... 3,310 30475 5,440 4,075 

It will be noticed that when the fertilizers were applied singly, nitrogen 

stood first in increasing the yield, potassium second and phosphorus | 

third. When they were applied in combinations of two, nitrogen and 

potassium stood first, nitrogen and phosphorus second, and phosphorus 

and potassium third, while the most marked increase was obtained 

when a fertilizer containing all three of the elements was addéd. How- 

ever, the figures in Table V referring to the complete fertilizers are at 

first a little misleading from the fact that some of the plats thus treated 

received larger amounts of the single elements than when only one or 

two elements were applied; thus, when the quantities of the elements on 

the several plats remained the same, the average increase during the past 

three years for the complete fertilizer is 2082 pounds per acre. The 

plats that received mineral fertilizers only, and more especially the one 

that received the single application of potassium, produced a rank growth 

of alsike clover, and it is without question that this is partly the cause 

of the increase in yield on these plats. When nitrogen was added the 
growth of clover was not noticeable. 

RELATION OF NITROGEN TO PHOSPHORUS 

It has been pointed out in a previous report on this experiment that 
in the production of timothy hay on Dunkirk clay loam the relation of 

nitrogen to phosphorus is a matter of considerable importance. If we 

examine Table V closely it will be evident that the effect of adding 

relatively large quantities of phosphorus, as compared with the amount 

of nitrogen added, has been to decrease very decidedly the yield of hay. 
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The results also show that, within certain limits, the effect of decreasing 

the amount of phosphorus without changing the amounts of the other 

constituents is to increase the yield, while the same effect is produced by 

increasing the amount of nitrogen without changing the other constitu- 

ents. The following table brings out this point: 

TABLE V 

er eg ee” veces 
Plat upparent 
NG Treatment SS SSS || MSE 

: for 3 
1905 1906 1907 years 

lbs. lbs. lbs. lbs. 
i PGowlbs:mitrate of soda’. 2.2. 4.20.45. q 

wax 80 Ibs. muriate of potash....... LyS77 2,987 3,031 2,632 
l 320 lbs. acid phosphate.......... \ 
160 lbs. nitrate of soda.......... 

722 80 Ibs. muriate of potash....... 1,304 2,304 2,951 DOs 
Ovombss acids phosphate... 2c...) 
Ropeipsa titrate, Of Sodas... ¢ ss 

724 80 Ibs. muriate of potash....... 3,044 4,683 4,017 3,915 
640 lbs. acid phosphate......... : 
BeOrIDE] WMbTALEWOL SOOM sss shes %.6.<.0 q 

725 80 lbs. muriate of potash....... Aa 4,196 4,243 4,192 
| 320 lbs. acid phosphate... ........ j 

It will be noticed that for the three years during which the experiment 

has been conducted, Plat 722, which received the maximum amount of 

phosphorus, has yielded considerably lower than Plat 721, on which the 

phosphorus was reduced one-half, the other constituents remaining the 

same. It will also be noticed that Plat 724, which received the same 

amount of phosphorus as Plat 722, but twice the amount of nitrogen, 

gave a large increase over Plat 722; and, finally, that Plat 725, on which 

the amount of phosphorus was again reduced one-half, while the other 

constituents remained the same as on Plat 724, gave a continued increase. 

The evidence seems to point to the fact that Plat 725 received the 

fertilizing elements in a more favorable proportion for maximum yields. 

INFLUENCE OF SEASON ON YIELD OF HAY 

That the nature of the growing, season as regards temperature and 

rainfall is a very potent factor in influencing the growth of crops and the 

relative action of the various fertilizing constituents has been recognized 

for sometime. The yield of hay on the plats under consideration for the 
three seasons of 1905, 1906 and 1907, illustrates this fact clearly. The 
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tables in the footnotes* give the monthly and annual tem- 
peratures and rainfall at Ithaca, New York, for the years 1905, 

1906 and 1907. The normal temperature and rainfall are also 

included. A table is also given showing the distribution of this 

rainfall during the months of April, May and June of each 

year, as these are the important months in the production of timothy. 

*Rainfall and temperature compiled from the records of the U. S. Weather 
Bureau. 

TABLE A 

MontTHLY AND ANNUAL MEAN TEMPERATURES AT ITHACA, NEW YORK 

Normal 1904 1905 1906 1907 

AHA we coor Make, s wrt ©, bh. wesw woe 23.8 16.8 20.0 Ebay: 2442 
IBebriuarysiee Actomts stirs i wie 2ce ee 24.2 E70 18.4 aia 18.1 
Meas fee aaties sescie lo seme 20's) ov oseuek ciel ae Biers 30.4 32.8 27.0 36.6 
PASTA neh shecoteteeeee he Cree ks AE 44.4 40.2 42.9 44.7 38.8 
WW EN page his ote erica melee PRer Ne oC SS 59-6 55-8 SOar 50.3 
VRE ie Feging vee caste ava: sty ome trea ee 66.3 65.6 65.4 67.0 62.9 
MAE Sickie nee Riess iar seo eat aie Nie aes ee 70.2 68.4 70.4 69.4 69.7 
PANT OUST 9. evo eye aes ccncaches A eeop tel ee 67.8 65.8 67.1 7 I 66.6 
weptembers. i s.0c.) cee tae ese Gms 59.6 61.4 64.8 63.2 
October. peas ss iica ecw tn ie coke 50.0 Avie 50.6 50.0 40.4 
INOVEMUD ERO cx reuse ca Serge thal ety: 38.4 36.0 30.4 Bigeie 38.2 
Wecemibers coavagh mie cacetedeewen yen e ae 28.9 216 Eile, 26)..2 410 
Ha\rab ol bE Nee ae ne Ren rea eu Ge 47.0 44.2 46.0 47-4 45.6 

TABLE B 

MonTHLY AND ANNUAL PRECIPITATION AT ITHACA, NEw York 

Normal 1904 1905 1906 1907 

1 aC) 9 en ee are re AA ie ato Ca 3.46 2.82 TVo7 2.68 
IP ebruany- ceases seeaeounn meee I.93 1.40 Onin I.21 2.00 
IMATE ais) s,s atsss nate pikes aeenee seem Bish 2 2.29 3-06 2228 0.92 
Ve 0) ot ieee eae Pe Meg ee tg FE 2222 2.93 2.64 ray 3.96 
IMaNY, so ease oC eA eer See ae 4.64 I.92 are aT RST 
E [cic ee eR Ry kee eae ne ae Ce er aya Ty | 6.81 7.06 pestis 
tal ya wil Leu acts emacs ols erecta eRe 3.81 B70 4.97 1.94 1.95 
WNT UTS thee acke nb ase ton moe reeae as Goa Roney 2.20 2208 2:53 1.64 
DOP LEMOS ates ci din hats 6 whe teariee 2.78 1.93 3.66 1.83 3.96 
OCTOIDET Ee acc nter 22 eh eee ceil ng ee Bear 4.36 3h 20 Sui5e 
INOWemIber tata acc neta onan eee 2.52 °.84 Te 34 1.94 I O2 
IRDEGSwI Beis ph na ein nce seals kee 522.419 2.08 2.92 750 3752 
AMINA yer hapergheccannetopetecs Al ess op Seuese 34.40 30.04 38.04 33.14 33+47 
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One of the first things to be noticed is the relatively high average yield 
of the eight untreated plats in 1906 as compared with the average yield of 

the same plats in 1905. In 1905, the eight plats receiving no fertilizer 

gave an average yield of 2160 pounds, while in 1906 these same plats 

without any additional treatment of any kind gave an average yield of 

3365 pounds, or a yield of 55 per cent greater. In 1907, the same plats 

without any treatment gave an average yield of 3177 pounds, slightly less 

‘than in 1906, but greater than in 1905. The average yield of the ten 

fertilized plats was also much higher in 1906 and 1907 than in 1905, 

‘averaging in 1905, 3881 pounds, in 1906, 5776 pounds, and in 1907, 5457 

TABLE C 

DISTRIBUTION OF RAINFALL FOR MONTHS OF APRIL, MAY AND JUNE, FOR YEARS 
1905, 1906, 1907 

Rainfall 1905 Rainfall 1906 Rainfall 1907 
Day 
of -|-——— 

Month 
April May June April May June April May June 

Ca each eee eee xe) fo) fe) fe) .O 08 roe fe) .0 
DY ees ones ae) ° IO ° .76 08 .O .O .05 
OAS Gams OETA .05 ° ° ° .04 ° .O Oe .O 
7S ed ee ae .29 fo) 15 19 507, fe) 303 Sm5 .05 
Biche hap aehirde we vkcns 4 12 I.68 105 (oY) Teerer .08 AS 1S 

OR cies 6 23 07 .08 06 02 ° 5) .08 29 
Ths Oe G Caer caee Ie (eke) 03 R22 o4 fo) fo) 58) 39 .02 
(Sh Glin SIS nee i or 09 .02 .O 05 fe) .29 .O ie) 
Oi Ooep nc casa bare fe) 14 .O 24 12 08 ZO .46 x0 

LOneait, stekecee so .09 .O .18 .09 Oo 36 -36 .20 ate) 
Male ctovateas tone sesnte 22 .03 II 1019) 02 ° ae) sabi .O 
tS Gua tacce eee eaes .O .O se) .O fo) ° .O .O AG 
it ocd AtCEON Mg eE Ra EEE .O me) or fe) 28 fo) .06 0 .10 
Evie rs AE ERROR Ee . 46 . 34 fe) 18 03 fe) ao) 5(0) .O 
Gwe eee sicece ssi .0 xO 6) 2 ° 1.92 JOU .O1 me) 
OAL 6 hope aon 02 .O4 .0 or or fe) .07 33 me) 
107] Se Beh aa aaa 05 12 .65 fo) 20% |e we .O 50 .O 
INST eats cece oaeree ° ie Ge ele, ° fo) .10 JO 02 | 2.44 
Titjreetake Caceres peas 19 iat 202 fo) fe) .09 .03 10 Aaly 
ZOE aetna aer ets isi) fo) 02 ° fo) .03 ae) .O .22 
DRI) walstena aces to .O ° 1.82 JPRS) fo) a9) 56) .O .O 
BOM heed to eck near .O fe) 48 He fo) Tow ie) .O iG 
710 Bier a rare eee =O ° ° Saar 14 Ghee fame ects Ae) .05 
DARN Sis Monse Ne che .O fe) fo) A@) 16 02 24 50) 2B 
UG GW aocctins ot ers uon's .O fo) .O or .O 35 =O as 
Aes ts ave h ates Sea <i'e 52 67 ° .O 63 .O 46 353 .I0 
Ct RSS Aree nea Oo Or oI .O I.00 Jf9) (0) Sati AC) 

ee ccccne isso = as .O ° .O 08 .O1 ° ofS) 2 
De) ig bacre ee eae .O .03 ° Lee ° Tee) ° ie) Io 
(ela arian eee .O ol fe) Te) fo) 85 58 (0) pe 
Ch af EG hase ee ee fo) ° ie .O a3 
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pounds, somewhat less than in 1906. The two plats receiving farm 

manure yielded, in 1905, an average of 4805 pounds per acre, in 1906 an 

average of 5885 pounds, and in 1907, 7890 pounds. 

It will be seen that while the check plats and also the plats receiving 

commercial fertilizers averaged somewhat less in 1907 than in 1906, the 

plats receiving the stable marure gave their highest yield in 1907. 
However, it must be remembered that there had been no manure added 

to these plats from the time of the first application in the fall of 1903, 

until after the hay was harvested in 1906. On October 2, 1906, the 
second application was made. This, combined with the residual effect 

of the first application, is beyond doubt the cause of the increased yield 

of these plats in 1907 over that of 1906. 

Probably the most potent cause of the increased yield of all plats in 

1906 and in 1907 over that of 1905 was the more favorable seasons for the 
growth of timothy which these later years presented, although the greater 

age of the stand might in scme measure account for this. That the 

season of 1905 was not so favorable as the others for the growth of 

timothy is strongly indicated by the relatively low yield of the untreated 

plats. If we examine Table B, giving the monthly and annual pre- 

cipitation at Ithaca, New York, for the years 1905, 1906, 1907, it will 

be noticed that for the months April, May and June the rainfall was 
lighter in 1905 than in 1906, while 1907 was quite similar in amount to 
1905. 

The actual rainfall for these three months during these three years is, 

1905, 11.37 inches; 1906, 12.54 inches; 1907, 11.36 inches. While the 
difference in total rainfall in these three seasons is not great, when 

the distribution of this rainfall (Table C) is considered, we see that the 

seasons 1906 and 1907 were much more favorable for timothy than 

1905. May 1905 was very dry, receiving 1.92 inches rainfall. This is a 

very important month in the growth of timothy. June 1905 had a heavy 

rainfall, 6.81 inches, though not equal to that of the same month in 1906. 

May 1906 received 3.71 inches of rainfall, while June of the same year 

received 7.06 inches. In 1907, the rainfall, though no heavier for the 

months of April, May and June than for the same months in 1905, was 

very favorably distributed, April receiving 3.70 inches, May 2.51 inches 

and June 5.15 inches. 
Probably the chief reason why the plats did not yield so heavily in 

1907 as in 1906 was the presence of an abnormally low temperature 

during the months of April, May and June, 1907, averaging 5.3 degrees 

below the normal for these months, while the season of 1906 was 

normal as regards temperature. The season of 1905 for the same time 
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was 1.3 degrees below normal. It thus appears that the season of 1906 

was the most favorable of the three for timothy, that 1907 was somewhat 

less so and 1905 the least favorable. 

While it is true that during the favorable seasons the total yield of hay 

and also the apparent increase due to fertilizers is greater than in the 

unfavorable season, it does not follow that the percentage increase due to 

fertilizers is also greater, as is shown in Table VI. On the contrary, 

it is a very interesting fact that when the fertilizing materials were added 

singly, the percentage increase due to this application gradually decreases 

with but one exception, from year to year. When the fertilizers were 

added in combinations of two, the same tendency is present, though not 

so markedly, while the complete fertilizer showed very strongly the 

opposite tendency. Tables VI and VII bring out this fact. 

TABLE VI 

TABLE SHOWING PERCENTAGE INCREASE IN YIELD oF TimotTuHy Hay Dus To THE 
Various FrerTILizING ELEMENTS FOR THE YEARS 1905, 1906, 1907 

Percent- | Percent- | Percent- 
age age age 

Elements Applied of of of 
Increase Increase | Increase 

1905 1906 1907 

INAEROSeH erties os ero sie dies Soke He RACE aR CR ett 52.6 44.5 19.5 
LSS TUNG Fa See aaah Os no a A Ror 29.2 12.8 23.6 
Ea SULA Lee cas. Sic tulsh Siete sien ea ofole A) a4 the, poeta ee AZAS 2055 19.5 
Pattee Petia MOS PMOTUS. s!.6< 4.557 vie - wae Sted ctetetene As 69.4 Spee! 05 65) 
INGELORECHNATIGNDOFASSHUEN ort wis Se Asha ee cues © She Fes oe 79.9 67.8 61.8 
Phosphorus and potassium............. = tandagre haste 223 49-7 30.7 
Nitrogen, phosphorus and potassium............-:... 69.2 83.8 LOE 
Nitrogen, phosphorus doubled and potassium........ 47.1 69.2 99.1 
Nitrogen doubled, phosphorus doubled and potassium.| 107.3 143-7 T2aia5 
Nitrogen doubled, phosphorus and potassium........ 165.6 130.0 139.8 
Nitrogen doubled, phosphorus and potassium........ T2313 Uae s, 146.2 
Nitroge 1 quadrupled, phosphorus and potassium..... Aqsa t 172.1 197.0 

TABLE VII 

Givinc AVERAGE PERCENTAGE INCREASE FOR THE FERTILIZING ELEMENTS ADDED 
SINGLY, IN COMBINATIONS OF Two, AND IN COMBINATIONS OF THREE, FOR THE 
YEARS 1905, 1906, 1907 

Average Average | Average 
Percent- Percent- | Percent- 

Method of Application | age of age of age of 
Increase Increase | Increase 

1905 1906 1907 

Peeriizerp added sip miy iss fer. tie ne 5 ye iS a2 epaloieness 41.8 28.9 20.9 
Fertilizers added in combinations of two............ S722 58.3 42.1 
Rar RCH CU ZOT ra acho cds «dud ju: bh on0ras  (ovinhnds Pattee bay aa g2.2 122.7 136.3 
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It is evident from the above table that~on this soil and for this 

crop, the various fertilizing elements, when applied singly or in combina- 

tions of two, did not, during the latter seasons, attain their maximum 

efficiency. While it is likely that in some cases phosphorus was added 

in too large amounts for the most profitable returns, yet the fact seems 

beyond question that nitrogen, phosphorus and potassium must be added 

in combination in order to obtain the best results. As stated before, the 

relative amounts of the elements applied is an important matter as regards 

this particular soil. 

RESULTS WITH FERTILIZERS STATED IN TERMS OF MONEY 

The net gain from the use of the various fertilizing materials, stated in 

terms of money, may be seen by examining Table VIII. For the years 1905 

and 1906, these figures are based on the values given to the different 

fertilizers in Bulletins 232 and 241 of this Station, which contain the two 

previous reports on this test. Acid phosphate was valued at %4 cent a 

pound or $10.00 per ton, nitrate of soda at 24 cents a pound or $45.00 

per ton, muriate of potash at 2 cents a pound or $40.00 per ton, farm 

manure at 50 cents per ton. The hay for these two years was valued at 

$10.60 per ton. For the year 1907, the valuations given to the fertilizers 

and hay were such as prevailed in New York State for that year; acid 

phosphate was valued at .7 cents a pound or $14.00 per ton; nitrate of 

soda was valued at 2.8 cents a pound or $56.00 per ton; muriate of potash 

was valued at 2.3 cents a pound or $46.00 per ton; farm manure was 

valued at 50 cents per ton. The average selling price for timothy 

hay in New York State for December 1907, was about $14.50 per ton; 

this valuation was used in making the calculations for 1907. 

In both 1906 and 1907, in every case, the increase in hay was worth 

more than the cost of the fertilizers applied. The value of the total 

increase for the three crops was in every case greater than the cost of the 

fertilizers. This total net gain for the three crops varied from $7.34 per 

acre when acid phosphate alone was applied to $84.59 per acre when 

twenty tons of farm manure were applied. Ten tons of farm manure 

per acre gave a net gain of $50.62. Aside from the farm manure, the 

largest net gain for the three years has been produced when three hundred 

and twenty pounds of acid phosphate, three hundred and twenty pounds 

of nitrate of soda and eighty pounds of muriate of potash were applied 

per acre, producing in one case $40.76 and in another $35.21 per acre. It 

will be noticed that in 1905 there was a loss of 50 cents per acre when 

mineral fertilizers alone were applied and a loss of $1.01 per acre when 
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TABLE VIII 

273 

TABLE SHOwING Net GAIN OR Loss FROM FERTILIZERS FOR YEARS 1905, 06, 07 

Deen ee EE ee —— 

728 

729 
(ied 
73% 
ise 

ad ee tee ~~ 

No treatment 
Roos lbs saciid) phospoate. .!.)020. oon 
80 Ibs. muriate of potash.......... 
IN (On seie(SeN aaVeray ts 5 eagie eL meee eeeenerciord cor 
noobs Mitrace Of SOdA......'.') 55623 
320 lbs. acid phosphate.......... l 
Toombs nitrate Ofisodai.c .22/4- sc. j 
ING Hyer aoeleiah BAS icky GeeePeC iO bichD. 5 OruOD, © 
goo Ibs sacid phosphate. 22. 1.6. l 
80 lbs. muriate of potash....... ) 

noc ips.aitrate of soda. j-.o 25525 l 
80 Ibs. muriate of potash....... J 

INORERPCALMICH Es srscs Neha is cules, este a el: 
g20) ibs. acid phosphate. . jo... 5. . | 
80 lbs. muriate of potash....... 

HOOwbS: mibrape-Of Soda. s..5....4- \ 
O40/lbs: acid) phosphate. =. 0.04... 
80 lbs. muriate of potash....... 
TOONS sitkaALe Gin SOGar.) «cree - = 
INGrtreatmaGint cyte wets oe ccs t- selene ve -: 
O40 lbssacid phosphates. a... =. . l 
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the maximum amount of acid phosphate was combined with the minimum 

amount of nitrate of soda. This was an unfavorable season for the 

growth of timothy and possibly for the most efficient action of the fer- 

tilizers. The muriate of potash when added alone has produced, for the 

three years, a net gain of $12.15 per acre as compared with $7.34 for the 

single application of acid phosphate, and $8.90 for the single application 

of nitrate of soda. However, when the fertilizing materials are added 
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in combination the nitrate is the material that produces the maximum 

profit. The relatively high yield of hay on the plat receiving the single 
application of potash was due largely to the growth of a large amount of 

alsike clover, which this special fertilizing constituent seemed to favor. 

Of course, the fluctuations in the cost of the various fertilizing constit- 
uents from year to year and in the selling price of hay will tend 

to vary somewhat the net gain that the farmer will receive from 

the use of fertilizers on this crop. However, the results of this test so 

far seem to substantiate beyond a doubt the fact that when farm manure 

is available, the farmer who is growing timothy on the special type of soil 

described in this bulletin may receive very remunerative yields from its 

use. When manure is not available, commercial fertilizers judiciously 
used will bring very profitable returns. ; 

SUGGESTIONS ON FERTILIZING FOR TIMOTHY 

It is difficult to make definite recommendations in regard to the use 

of fertilizers for grass lands. It is definitely known that chemical 

fertilizers very often, we may say usually, exert a marked influence on 

crops, but it is almost impossible to say just what fertilizers or how 

much of them should be used in a given case with the assurance that ~ 

the results will be favorable. Every farmer must experiment with his 

own land, using the experience of other farmers and investigators as 

suggestions only. 
Of the fertilizing elements usually applied as plant food, nitrogen 

seems to be the most potent factor in increasing the yield of timothy 

and related grasses. Unlike the clovers and other leguminous plants, 

timothy is incapable of acquiring any of its nitrogen from the air, but 

must depend on that supplied to the soil. The best evidence shows 

that it requires for its full development a liberal supply of nitrogen 

throughout the growing period. This has been clearly demonstrated 

by the experiments described in this bulletin as well as by results obtained 

at the New York State Agricultural Experiment Station,* and at the 

New Jerseyt and Rhode Island{ Agricultural Experiment Stations. 

Nitrogen seems to attain its greatest efficiency, however, when judiciously 

combined with the mineral elements of plant food, potash and phos- 

phoric acid. 

In the experiments on Dunkirk clay loam described in this bulletin, 

the best financial returns were obtained when farm manure was applied 

*N. Y. State Exp. Station, Annual Report 8, pp. 285-288. 
tN. J. Agric. Exp. Station, Annual Report, 1894, pp. 116-120 
Rhode Island Station Bulletins 57, 71, 82, 90, 103. 
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at the rate of 20 tons per acre. Similar results were obtained at the 

West Virginia Agricultural Experiment Station,* where annual applica- 

tions of farm manure were made for six years at the rate of 10 to 15 tons 

per acre. In the latter case, applications were made in the fall as a 

top-dressing and in the spring the land was harrowed thoroughly and 

rolled. In addition to giving the best immediate returns, the farm 

manure improved the physical condition of the soil. The meadow 

produced hay during the six years of the test to the value of more than 

- $36 per acre, after paying for the manure applied, while the land at the 

close of the test was more valuable than at the beginning. The lasting 

effects or the value of farm manure to later crops should always be 

considered when comparing it with the value of commercial fertilizers. 

On the Dunkirk clay loam of New York State, the best financial returns 

may be expected from the use of farm manure when the latter can be 

purchased for 50 centsaload. This estimate does not include the effect 

on subsequent crops to which a value should be assigned. 

For the New York farmer who wishes to raise a large proportion of 

hay on this type of soil, an eight-year rotation may be suggested: wheat 

one year, hay five years, corn one year, and oats one year. The farm 

manure should be incorporated with the soil previous to seeding with 

timothy and wheat in the fall. In the following spring a mixture of 

red and alsike clover should be seeded. Annual applications of farm 

manure should then be made for the grass crops, the applications being 

given as top-dressings in the fall and harrowed in the following spring. 

For the corn crop a similar application may be made. No fertilizer 

of any kind need be applied for the oats. It might be advisable in 

some cases to make top-dressings of manure once in two years in which 

case larger applications should be made. 

When farm manure can be procured in sufficient quantity the use of 

commercial fertilizers is not necessary. But the farmer often finds it 

advantageous to reserve a large part of the farm manure for other crops, 

in which case commercial fertilizers may be substituted wholly or in 

part if used judiciously. When the supply of farm manure is limited 

it would be advisable to use smaller applications in the fall than stated 

above, supplementing this in the early spring by small applications of 

the commercial fertilizers. 

Of the commercial fertilizers, the most satisfactory returns were 

obtained on Dunkirk clay loam by the use of a complete fertilizer, con- 

sisting of 320 pounds of nitrate of soda, 320 pounds of acid phosphate, 

and 80 pounds of muriate of potash, per acre. The results indicate that 

*W. Virginia Station Bulletin ror. 
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a still smaller proportion of acid phosphate would have been more econ- 

omical. The following mixture, therefore, is suggested: 200 pounds of 

“nitrate of soda, 100 pounds of acid phosphate, and 50 pounds of muriate 

of potash, per acre. It would be best for the farmer to determine by 

actual field tests the quantity most desirable for his land. As the 

mixed fertilizers found on the market usually do not contain the elements 

in the proportion suggested by the above formula, it would be best for 

the farmer to buy the separate ingredients and mix them himself. The 

ingredients called for are usually sold under guarantee by the fertilizer - 

companies and vary little from the following composition: 

Nitrate of soda, 15% to 16% nitrogen; acid phosphate, 12% to 14% 

available phosphoric acid; muriate of potash, 50% potash. 

Home mixing would also have another distinct advantage. In the 
ordinary mixed fertilizers an opportunity is afforded for disguising poor 

forms of the constituents, especially nitrogen. The purchase and mixing 

of the raw materials permits of a better knowledge of the kind and quality 

of the plant food obtained. Care should be taken, however, that the 

materials are mixed thoroughly and evenly before application. 

Commercial fertilizers are well adapted to top-dressing grass lands 

since they can be easily applied by hand, and since they contain the 

plant food elements in an easily soluble form and are therefore immedi- 

ately available to the growing crop. Because of their ready availability, 

there is danger of loss by leaching. In view of this fact they should 

be applied in the early spring just as the grass is beginning to grow. 

In regard to the use of lime for timothy, the experiments on Dunkirk 

clay loam showed that its use did not result in an increased yield of hay. 

It is somewhat different from alfalfa and the clovers in this respect. 

On the other hand, timothy does not thrive on sour or acid soils until 

the acidity is corrected by the use of lime or wood ashes. This fact has 
been clearly demonstrated by the Rhode Island Agricultural Experiment 

Station.* 

*Rhode Island Experiment Station Bulletin 99, p. 101 (1904). 
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Apple Orchard Survey of Niagara County* 

INTRODUCTION 

By JoHN CRAIG 

The active campaign was commenced in July, 1905, by the writer, 
assisted by Messrs. C. S. Wilson and G. W. Hosford. The first orchard 
examined was the peach orchard of the late Dr. Charles A. Ring on 

the Lake Road. Dr. Ring was a prime agitator for the institution of 

this work in Niagara County and extended the hospitality of his home 

for more than a week to the three persons who began the work. Other 

Fic. 26.—A general view of the topography of the Lake Road region, Niagara County 

- persons who kindly aided the survey in the same way in order to econ- 

omize funds, were Messrs. W. T. Mann, L. and Frank Bradley of 

Barkers; S. W. McCollum and F. R. Wheeler of Lockport. Kindly 

cooperation was also rendered by Albert Eighme, George Pomeroy, 

Willard Hopkins, Frank Hall, Frank Balmer and John Witmer. Indeed, 

the fruit growers of the county generally should be thanked for the 

generous way in which they responded to our requests for data and 

general information. 
The following orchard inspectors were employed during the seasons 

@1 1905 and 1906: Messrs. J. E. Coit, C. D. Jarvis, J. E. Howitt, C. F. 
Kinman, J. P. Stewart, C. F. and L. A. Niven. The work was finally 

completed by the author of this bulletin, M. B. Cummings, in 1907. 

* Printed January, 1909, but withdrawn for reéxamination of statistics. Re- 

vised and reprinted for distribution May, 1910.—J. C. 
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Coéperation by the Bureau of Soils. At the inception of the orchard 

examination, the desirability of adding to its completeness by securing 

a survey of soil conditions was immediately recognized. The matter was 

presented to the Chief of the Bureau of Soils through whose kind coop- 

eration a soil survey was authorized and completed in the summer of 

1906 under the immediate direction of Professor E. O. Fippin. The 

full text of this examination is set forth in the eighth Report of the 
Field Operations of the Bureau of Soils, 1906, pages 69 to 117. Copies 

of the bound volumes of the soil survey are on sale by the Superintend- 

ent of Documents, Government Printing Office, Washington, D. C. 

Separate copies of soil surveys may be secured by applying to the Bureau 
of Soils, except when the supply is exhausted. 

HISTORICAL NOTES 

In 1779, a large tract of country in the western part of New York 
was set off and styled Ontario. This embraced the entire region lying 

between the two lakes, including Steuben, Ontario, Yates, Allegany, 

Cattaraugus, Livingston, Chautauqua, Erie, Orleans, Wyoming, Gene- 

see, Wayne, Monroe and Niagara Counties. The subdivisions which 

erected these counties were made between 1779 and 1854, Niagara 

being separated from the group in 1808. At this time, Buffalo was 
little more than a village, Niagara County mostly in timber, and the 

old Ridge Road unopened. 
Fruit-growing has been associated with the progress of this county 

from its earliest settlement. It is recorded that Indian orchards existed 

here in the regions occupied by the Senecas and the Oneidas. The 

Sullivan expedition against’ the warlike tribes in western New York in 

1779, caused the destruction of thousands of fruit trees. Miss Stites, the 

author of the “ Economics of the Iroquois,” says: 
“The apple is the Iroqouis banana. From the earliest introduction 

of this fruit into New York and into New France from the genial plains 

of Holland and Normandy, these tribes appear to have been captivated 

by its taste and they lost no time in transferring it, by sowing the seed, 

to the sites of their ancient castles. No one can read the accounts of 

the destruction of their extensive orchards of the apple, which were 

cut down on General Sullivan’s inroad into the Genesee country in 

1779, without regretting that the purposes of war should require this 

barbaric act. The Census (of Schoolcraft) will show that this taste 

remains as strong in 1845 as it was sixty-six years ago. Upwards of 

four thousand fruit trees were counted in the Senecas’ territory alone 



APPLE ORCHARD SURVEY OF NIAGARA COUNTY. 281 

(1845), and the Tuscaroras (this tribe occupied the present site of Ni- 
agara County) had over fifteen hundred fruit trees.” 

Apple-orcharding.—Apple-tree planting in Niagara County began, 

as it did in New England and the older states, by first setting out seed- 

ling trees. Many of these were subsequently top-grafted. There were 

practically three eras in the apple-orcharding history of western New 

York: - First, the era of seedling apples; second, the era of top-grafting, 

when these were worked over to named varieties from New England; and 

Fic. 27.—A part of the lawn surrounding the residence of Mr. W. T. Mann 

third, the era which marked the establishment of the great commercial 

orchards of today, and the planting of Greening, Baldwin, Spy, and 

the like. , 
Early nurseries.— It is recorded in Turner’s history of Niagara County 

(1878, page 232) that in 1813, one Jairus Rose, living near Sanborn, 

sowed two acres of land to apple seed, thus starting the first nursery 

in the county. The young trees were distributed throughout the settled 

parts of the county. The price of these seedling trees was twelve cents 

-each. It would be very interesting to know whether this distribution 

of seedlings did not give rise to some important local varieties peculiar 

to western New York. 
Among other nurseries established was that of Dr. William Townshend, 

near Lockport, about 1830. S. Cudaback and Timothy Outwater 
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maintained a nursery on the Lake Road between Wilson and Olcott 

about the same time. 

In 1839, Elisha Moody established a nursery on the Ridge Road 
northeast of Lockport. The founder was the first president of the 

American Association of Nurserymen. The original firm has been con- 

tinued by E. Moody & Sons now in business at Lockport. 

Messrs. Penfield and Burrell, of Lockport, were also in business be- 

tween 1850 and 1865, at the time when there was considerable activity in 

the planting of orchards. To these early nurserymen the county is largely 

indebted for the large commercial orchards now in bearing. 

VALUABLE FRUITS ORIGINATING IN NIAGARA COUNTY 

Niagara County has given to the State and the Nation some valuable 
varieties of fruit. The varieties noted below include only those which 
are of more than local significance. 

Niagara peachLike many good things, there is some obscurity 

as to the origin of this peach. Two men in the town of Newfane, this 

county (Niagara), claim its discovery, but the most probable story 

of its origin is given as follows by J. S. Woodward, Lockport: 
“Fifteen or more years ago, Mr. P. H. Corwin began to grow peach 

trees for sale in a small way. In an orchard of Early Crawford from 
which he was taking buds, he noticed a very vigorous tree that bore very ~ 

nice large peaches, and naturally he cut a good many buds from this 
tree. When the trees he sold began to bear, the owner noticed a marked 

difference in the fruit on different trees and made inquiry of Mr. Corwin 
as to the cause. This led to close inspection of the orchard from which 

the buds had been cut and established the fact that there was a variety 
very distinct from Early Crawford. In 1894, Mr. Corwin began to prop- 
agate this as a new sort, and at first called it Mammoth Crawford; 

but as this would lead to a confusion of names, Niagara was substituted 

and today it is known by no other name. The tree is a more vigorous 
grower, with heavier and darker green leaves and more stocky wood 

than the Crawford: nor does it load on as much fruit as the Crawford 

at its best. It begins to ripen about one picking later than Crawford, 

and the fruit is larger, more round and of better quality than the Craw- 

ford and holds out good in size to the last. Anyone going through an 

orchard of Crawfords with a few Niagaras mixed in, has no difficulty 

in distinguishing the variety even when there is no fruit on the trees.” 
Niagara grape-— The Niagara white grape is one of the leading com- 

mercial grapes of the state. It originated in 1872 with the nursery firm 

of Hoag and Clark of Lockport, N. Y. It is the product of a cross of 

Concord and Cassidy described as follows by the originators: 
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Hardy, healthy, vigorous and productive; wood rather long jointed; 
leaves large, thick, leathery and downy, often double-lobed; bunch 

medium to large, 8 to 14 ounces in weight, compact and often shouldered ; 

berry large, roundish to oval, uniform in size, with tough but thin 

skin, pale green changing to yellow when fully ripe; flesh soft, tender, 

sweet and pleasant, and of good quality. This grape has attained a 

permanent place as the leading white grape of Ohio, New Jersey and 

New York, and is extensively planted in the grape districts of central 

and western New York. | 

Somerset apple-— The Somerset is reported as having originated in the 

town of Somerset. It was first brought to notice by C. L. Hoag of Lock- 

port. Somerset is an early apple of sprightly flavor, and considered good 

for family use. The fruit is somewhat below medium, roundish conical 
in shape and of a deep golden-yellow color. The flesh is nearly white, 

tender, juicy, with a rich aromatic flavor. The quality is very good. 
The tree is upright and spreading in its growth. Somerset is especially 

noted for its earliness. It is said to be very productive. 
Pomeroy English walnuts— These were introduced into Niagara 

County in 1876. Norman Pomeroy brought several walnuts home with 
him from the Centennial at Philadelphia and planted them in his garden 
in Lockport. From these native-grown nuts he raised a number of 

trees. Several varieties were obtained, and the best one was named 

by H. E. VanDeman the Pomeroy walnut. This variety has proved 
hardy and productive, and each year the nuts are saved for nursery 

plantings. A. -C. Pomeroy is now in charge of the walnut nursery. 

THE OUTLOOK 

That this is encouraging, there is no question whatever. The pro- 

gressive, prudent apple grower of Niagara County should be, and is, 

prosperous. Notable examples of successes by men who engaged in the 

business under exceedingly unfavorable circumstances are not rare. 

When failure has occurred, it may usually be charged to one or all of 

the following causes: lack of capital, enterprise or knowledge, and 

extensive rather than intensive efforts. The bane of many beginners 
is insufficiency of capital, but this is not so fatal as inadequate knowl- 
edge. Then, many beginners develop too rapidly. A slow, steady growth 

is much better than a rapid, unhealthy growth. Niagara County pos- 

sesses substantial natural advantages for growing fine apples. Much 

of the soil is admirably adapted, the climate is favorably tempered by 
proximity to Lake Ontario. A large and growing market is near at hand, 

while the transportation facilities are much better than the average. 
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What, then, is needed? Better care of existing orchards; renova- 

tion of some orchards declining under present management; the plant- 

ing of new orchards with high-grade varieties and their cultivation after 

the most approved methods; and, finally, picking, packing and market- 
ing the fruit in a thoroughly business-like manner. 

The new apple regions of the Northwest Pacific are successfully 

competing, and in some degree securing the cream of the returns in the 

markets of the east. There is no question in regard to the innate ability 

Fic. 28.—A Niagara County homestead. Residence of the late Dr. Ring 

of the east to grow fruit of high quality, but so much of the grading 
and packing is faulty that the reputation of the entire product is thereby 

injured. ¥ 
The native as well as the introduced enemies of the apple are no 

longer seriously feared by the first-class grower, but the acme of success 

will not be attained until Niagara growers, in common with the fruit- 
producers of other great apple-growing counties of western New York, 

reorganize and remodel in large measure present methods of finishing 

and handling their principal orchard product. That such a reorgani- 

zation of method is now taking place and will go on rapidly in the future 

is conceded, 
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GENERAL STATEMENT AND RESULTS* 

By M. B. CUMMINGS 

This bulletin is the product of field studies of apple orchards in Niagara 
County. It is a long story briefly told. The purpose, however, is to 

present the facts in regard to orchard management in Niagara County. 

It is a contribution of knowledge to the actual status of the apple in- 

dustry of New York State. Contrasts and comparisons with condi- 

tions in Orleans (Bull. No. 229) and Wayne (Bull. No. 226) Counties 
can be made. The careful reader will find in the tables presented here- 

with, material for extensive studies. It would be interesting if each fruit 
grower would study these tables in relation to his own orchard. 

Detailed descriptions of apple enemies and factors of orchard manage- 

ment are omitted. For a full discussion of these subjects the reader 

should consult Bulletin 226, entitled “An Apple Survey of Wayne 
County,” which is an exhaustive treatise of general apple-orchard 

problems. 
Methods of work.— The field studies were made in a manner very 

similar to that of previous surveys. The canvasser was provided with 

camera, note-book, bicycle, etc. The computations for yields and 

prices were based only on bearing orchards. In all cases, three bushels 

constitute a barrel. Only a few parts of the county were omitted. 
With the exception of Wheatfield, Pendleton, Royalton, and parts of 

Hartland, the entire county was surveyed. A few orchards as small 
as three acres were canvassed, although most of them of less than five 

acres were omitted. Thus, although many little orchards were left out 
large family orchards were included in this survey. 

Size of the industry.— In 1890, according to the census report, Niagara 
County had 1,033,454 apple trees of bearing age, which was the largest 

* The orchard survey campaign.— This bulletin is the third in the series of 

orchard survey bulletins. The first two on the apple-growing of Wayne and 
Orleans Counties quickly ran out of print, attesting their usefulness in a very 

satisfactory way. The data for three additional surveys are in course of prepara- 

tion. These cover Monroe, Orange and Ontario Counties. Other surveys will be 
undertaken as time and means permit. 

285 
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number of any county in the State. In 1900, this number was reduced 
to 924,086, which was still considerable above that of any other county 
in New York. A more recent census would undoubtedly show still 

greater reduction in the number of trees. With respect to yields for 

the year 1889, Niagara ranked second, producing 623,204 bushels 

of apples, and was exceeded only by Wayne County. For the year 

1899, Niagara produced 1,421,796 bushels and still ranked second, being 

exceeded only by Monroe with an excess of 14,595 bushels. 

Fic. 29.—An old story: An example of an orchard in which the trees are crowding 
each other and are now “‘ fighting 1t out” 

Arca in apples — The entire area of the county comprises 522 square 

miles, or 334,080 acres, with an average of 46 acres in apples to the 

square mile. Furthermore, since there are 924,086 trees in the county, 

and since the average number of trees per acre is 38.2 it follows that 

there are about 24,190 acres in apples. This means that 7.2 per cent 

of the area of the county is planted to apple orchards. About three- 

fourths of the orchards are in the northern half of the county. More 

complete surveys were made in the lake-shore districts than elsewhere, 

although representative districts of the entire county were surveyed. 



APPLE ORCHARD SURVEY OF NIAGARA COUNTY. 287 

Physiography.*— Niagara County measures about 18 by 29 miles, and 

embraces an area of 522 square miles. It includes parts of two rather 

distinct topographical regions. The northern part is the old lake bed, 

often called the Ontario plain, which extends from the lake to the base 

of the escarpment; and the ridge region, embracing the Niagara escarp- 

ment and a part of the Erie plain, extending as far south as North 

Tonawanda, and east through Lockport, and even farther. 

The county is rather flat, aside from the ridge and its immediate 
vicinity. There is a slight, but rather general slope in the northern 

‘Fic. 30.—A Baldwin orchard on the Lake Road showing a good cover-crop of 

mammoth clover 

part toward the lake, and in the southern part toward Buffalo and 

the south. There are only a few hills and a minimum of swamp area, 
but considerable mountain territory composed of a very durable stratum 
of Niagara limestone. There are no important rivers, ponds or valleys 
in the county. Much of the land on plains and on the plateau is too 
flat to allow of good natural drainage. 

The Ontario plain is made up largely of Dunkirk soils, such as sand and 
clay loams. Such soils lend themselves easily to all methods of tillage, 

and here cultivation is the general practice. On the other hand, the moun- 

tain territory is, much of it, too rough and stony for thorough cultivation. 

* For fuller description see report of field operations, Bureau of Soils, 1906. 
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The climate is much influenced by Lake Ontario. Cool and moist 
winds from the lake are modifying and unifying factors. Local and 

seasonal precipitations are probably much affected by proximity to the 

lake. The temperature is doubtless higher in winter and lower in sum- 

mer because of nearness to Ontario waters. Attention is drawn to this 

circumstance by the soil survey of the region, found in the Report of 

the Field Operations of the Bureau of Soils for 1906, page 75. 

Age of the orchards—— The accompanying table is interesting in show- 

ing the rise and decline of apple-orchard planting in the county. It is 

quite probable that a few orchards were planted previous to 1820, but 

no records could be obtained to support this idea. Very few orchards 

were set before 1855, and these were small ones for family rather than 

commercial purposes. Shortly after this date, however, large orchards 

were put out, and for a period of thirty-five years extensive plantings 

were made; in fact 75.9 per cent of the orchards now of bearing age 

were set between 1855 and 1879. 

The most significant feature of this table, however, is the one that 

shows the decline in plantings. This decline began about twenty-five 
years ago, and has rapidly continued till the time of this survey. This 

fact can hardly be attributed to the San José scale, for this insect has not 

been prevalent, or at least not troublesome for much more than six 

years. This matter of decreased plantings should not be looked upon 

too lightly by the fruit grower of this section, for the tendency is such 
as to cause alarm, and the final effect will be serious. 

I. DirrerRENT PERIODS OF PLANTING 

DATE OF PLANTING. Number of Number of Per cent 

orchards. acres. orchards, 

POAO—2 HCN WOATS)iy” «are sca ob og ote ateee ola owt ieee I 7 32 
TESO—FG ATO-HEATS) 96 s-00s 3° ein spre, cele see eee 8 49 Tad 
TSAO=AOIGLOMVEATS)|5 cus is cin viele = halensr-pavsecnseeyaiebs 22 1954 208 
TOSO=CA! (iS VATS) ik eid (states one-ciete. a Wakes als Otero 30 279 see: 
TOS GSO ye ccnes ii vereer nets ieuoteteve che le elataha cic) shaus otetet cued 75 688 12.9 
r@e(Ojomoy Hens Ge Ooi lta bao ono aio eapichd Oo 100 920 17.2 
TOOG=-OG\s ois (one shohotes ameletereteueteyet tees is eae pol a (lets kane bits 47 467 8.1 
hel {I=¥]r EASE OI ot) iceblbel aint + Ses dip Hho Geode 114 T2330 19.6 
TOYS Os ee oe. s ctaleulee chal onetor facie eerie stay eeyakene 105 1,098 18.1 
TO SOR GAG, rare close cial srl Oo po kearieno etna eee aeketon eek 36 3854 Gre 
Ike) sate) Gee OO Poo pe sae Ho an gen Bod Sere 17 157 2.9 
DOO OHO areohe sere! ol ovaxoye tele te [tesa RotpaNe omar ebetcns stertevetces 12 I22 2.1 
TIS OG —O.0) aretey tao cia) o) ete a hehehe ape aieceunie total ieee tte ke 8 38 TA) 
EG OO OA wiuris vole aie eleiiel scaret s¥ey stain fae apie antes epee 6 74 I.0 
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Age and yield The period of maximum production seems to come 

between fifty and sixty-five years after planting. Some orchards or 

parts of orchards were seen, which were planted previous to 1830, but 

no accurate data could be given of the yields so they were not used 

in this computation. 

II. AGE AND YIELD PER ACRE IN BUSHELS FOR ALL PARTS OF THE COUNTY 

SURVEYED 

1902 1903. 1904 

DATE OCF —_. | 
PLANTING. 

Num- | Num-]|Aver-}| Num- | Num-|Aver-| Num- | Num- Aver- 
ber or- ber age ber or ber age ber or- ber age 
chards. | acres. | yield. | chards. | acres. | yield. | chards. | acres. | yield. 

HSI) st ntisliaolle is)\si «lac si=1 « I 9 IIr 3 49 89 2 14 Er7. 
es AO— A Ol transis) a ohiale assays) 4 40 98 5 39 88 4 40 213 
MOO E Arata ets, 5) sieics\iale 1) « 2 II I21 6 78 I07 5 76 173 
eS SO atelel a istsreiie!s) 1s\/el'she 9 94 261 I2 157 106 16 173 106 
OO Atte a) otalatals isieyal leis 31 297 96 37 408 Iog 45 456 Io2 
CUE Oy alist ohatare sisi s¥>! olieislts 33 356 97 48 458 127 69 730 162 
BOO 7 Ale ce tovntm sp arsi ens = piees 30 267 136 43 371 122 63 597 170 
ee Qlar ueurchalcs seed teielelat 22 223 162 40 414 108 71 623 I50 
TOGA. Bees sitet aieite ca)o, 0 die 105 198 15 153 71 23 123 129 
Tite EE tim chacecye aioe I 4 150 3 18 II5 I 4 160 

AGE AND YIELD PER ACRE IN BUSHELS FOR ALL PARTS OF THE COUNTY SURVEYED 

Five- YEAR 
uBeRY 1906. AVERAGE. 

DATE OF PLANTING. 
Num- | Num-| Aver-| Num- | Num-| Aver- ‘NoeE Aver- 
ber or- ber age ber or ber BREW sea = age 
chards, | acres. | yield. | chards. | acres. | yield. Bers EC. yield. 

| 
Meee SISO AO NCRCS COO OOOO I 5 180 4 92 60 *69 III 
BAO AG ie take aye sien cpeeer te enie, aye oes 8 72 210 2 51 240 *59 170 
ES HEA era cvema ere ces) <evecsuckays olen et clia 6 48 138 6 foe) 75 52 123 
DCS pA Geno ooo DOO pOg ao oe 20 210 158 31 216 208 47 168 
PROG Alicia raleteastaloretalete: sce ctereis\ ete 54 680 109 52 640 202 42 124 
Fs(e se BARD SEI OOOO Geol 80 814 132 76 768 159 ey) 135 
Rs TIO—r ia acelin she too Sena BNo}is) cvelel ciate cols 72 708 130 99 330 98 32 I31 
Meti/E SCE OA POO OED OSA OCLC Dae 70 878 93 96 618 144 27 131 
Sy ern cctoh Nach exch clsishe oticleal + 36 384 164 22 300 123 22 i377 
SUES )5 Od Bote Crna hake 2 Dy 198 3 15 71 17 139 
EBOOK O Aversa lore aos etsionaaTeicis es etre 5 45 QI 4 30 "72 12 (a)82 

The comparatively high yield for the last two periods, namely, 1885- 

89 and 18 90-94, is due to the fact that these orchards were mostly 

of the Oldenburg (Dutchess) variety, which is an early bearer. 

* Average age for a ten-year period. Each date of planting not known. 

(a) Two year average. 
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SOLES 
The following data are abstracted from the eighth Report of the 

Bureau of Soils, the survey which formed the basis of the report on the 

Niagara sheet having been conducted in conjunction with the orchard 

survey in 1900. 
There are seventeen soil types in Niagara County. Only five of these, 

however, have been used extensively for apple orchards, viz., Dunkirk 

loam, Dunkirk clay loam, Dunkirk silt loam, Clyde loam and Tona- 

wanda clay. 
THE SOIL TYPES 

Dunkirk loam.— This occupies more territory than any other one 
soil, and has been used most largely for orchard plantations. Consider- 

Fic. 31.—FParitial tillage with. grass between the rows. Better than no cultivation, 

but not so good as thorough cultivation 

able areas in Middleport, Gasport, North Wilson, Newfane, and Youngs- 

town are of this sort. There is also a strip extending from Youngstown 

to Lewiston, and then eastward along the ridge from Lewiston to Lock- 
port. This type of soil is derived from glacial material, and carries 

some sandstone and shale. It is a dark brown loam, eight to ten 

inches deep. The subsoil is a light brown, fine sandy loam, which is 

compact, and becomes darker in color and heavier in texture with depth. 

Stones are scattered through both subsoil and surface soil. 

Dunkirk clay loam.— This ranks second in the area occupied. It is 

the most common type about Niagara Falls, Suspension Bridge, and 

toward Sanborn. This type is a stiff and heavy clay. It is dark 
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brown to grayish brown, and runs to a depth of eight inches. It is 

generally free of gravel and stones. The compact character of. this 

soil, and the fact that it is frequently found on depressed areas, renders 

drainage on it very poor. 
Dunkirk silt loam.— This occurs along the lake from Youngstown 

eastward in interrupted areas. It is also common west of Gasport and 

Orangeport, and on toward Lockport. This type consists of a pale 

yellow to light brown silt loam. It is underlaid by a darker subsoil. 

It is sedimentary in origin, and represents the wash from higher shale 

slopes. 

Clyde loam.— This occurs in the quadrangle delimited by Hickory 

Corners, Wilson, Youngstown, and Lewiston. The largest single area 
within this district is south and southwest of Wilson. This type is 
derived from glacial lake deposits. It is somewhat variable in color 

and appearance. It varies from a friable loam to a dark gray, brown 

or black color. The depth ranges from eight to twelve inches. It is 

much subject to puddling and when wet is sticky and impervious. 

On well-drained areas, however, it is mellow and pervious to water. 

Tonawanda clay.— This is distributed uniformly from southern Ni- 

agara Falls to LaSalle, on toward North Tonawanda, and eastward 

toward Wheatfield. Tonawanda clay is much like Dunkirk clay loam. 

It is somewhat lighter in color, and is firmer in texture and consistency. 

It has a surface soil ranging in depth from five to twelve inches. It 

carries very few stones, and but little gravel. 

III. RELATION OF YIELDS TO SoiL TYPES 

Ig02. 1903. 

KIND OF SOIL. 
Number] Number} Aver- | Number| Number} Aver- 
of or- of age of or- of _ age 
chards. acres. yield, chards. acres. yield. 

1D Final Sern ola fol: 0 ya ee eRe ae eee ae 68 770 167 71 793 161 
PISA eMC NOAM «6 crs i elk t <,0 echo e's! uas ava Io 97 148 16 113 157 
Dialers siitlOami 2456 renal aie ede ine 9 I07 139 II I19 I41 
ACL N aR TNa sy He teee aPattye. s aysi ss 6 Seeder heats 7 54 57 9 67 73 
COM AGA ANGIAW ceidisi< ess crsic'e otsleielere ates II 91 113 16 108 121 

: 1904 1905 
Bh itrr tar EDs Seal ca Gyre ete ies) *\sie)e eves soe 74 789 174 83 826 160 
2B scholar elle tell ial (op), 60 ee te 28 279 157 Be 301 I5I 
DVIS SUE LOA ci cits os ohooh sues wiete ess 25 341 I45 27 360 141 
Giivdetoamteteccrrcs cieie.s orets serene cbetee 13 179 84 18 197 73 
MPONAWAHGOAICLAY sa s:aleus jaiels|<: <0! s cha cher’ oes 29 260 120 33 273 113 

1906. 
ID ceca shel be {Sye) oal O65 on eater ae RIC RCIC RIE rceel | Gil aRSOT ae |e cence Re cieiicnoe 81 833 I59 
PO Tar MING UL Wek OLUIEL Srctetevateta Rac eis vcuatere ale che |imrardtevera ef lt coterete, srery)||, crecetereud 30 291 135 
Ne EAC EMC MOAI eae eT ald lela steals: clacllh catheters, hf relanst «0 a0|tasielsiese(e 27 360 135 
GL Valen tert iterate, fitiaishaya, cele e Sisieisls a otal elec ielale cp oleate ule evel ert dre 21 174 6o 
CROTEL WV ATIEIAD Cha Wit eraieya ate ee rtlewte scie sie dial) ules sterol pele ccs he) sotunetarele 33 273 105 
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Yields on different soil types—— Table III shows that the Dunkirk 
soils give larger yields than the other types. It shows also that Clyde 
loam is considerably inferior to all others. It is probable that the Clyde 
loam yields are too low, but a smaller number of orchards and acres 
were used in this computation, so the averages are not so well substan- 

tiated. After all, the orchards on the Clyde loam were not neglected 
ones, so the figures are correct as far as they go. 

Selection of orchards.— In order to increase the value of this study of 
yields on different soil types, the orchards were selected with considerable 

Fic. 32.—Ajter “ thinning,” by cutting out every other row diagonally through the 
orchard 

* 

care. ‘All scale-infested orchards were excluded and only those orchards 
were considered which had received, so far as could be told, nearly equal 
and uniform care. No neglected orchards were included. This sifting 

process reduces the acreage considerably, but seems to be the only fair 

method of procedure. 

DRAINAGE 

A study of the accompanying table on drainage shows that. a little 
more than half (52.2 per cent) of the orchards have good drainage; about 

one-fourth (26.3 per cent) have fair drainage; 10.5 per cent have poor, 
and 11.1 per cent have locally bad drainage. Furthermore, it may be 

seen that there are more orchards and more acres with locally bad 
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drainage than with poor drainage. Now if it pays to have good drainage 
on the whole area of an orchard, it should pay equally well to drain 

any part that needs it. It is frequently these locally bad areas that 

determine the profit, for such sections receive as much care in tilling, 
spraying, and pruning but they give little or no return in crops. 

Another feature shown by the table is the small proportion of orchards 

which are given artificial drainage; and still another is the number of 

acres of trees killed or damaged through failure to provide good drain- 

age. It becomes clear, that little attention is given to soil drainage.* 

IV. tina nie sige. 3. EV. DEeNRS 

e Number o Per cen 
DRAINAGE, (a Ses a ae acres. : | eecheraes 

Character of drainage: ~ 
BaP at a ete is arte, he sale s!o'sJe eels wesrelew Sees 302 2,839 52.2 
tie eee cio avera snc So's, osc sik a oso" one a pines 152 1,631 26.53 
POOGi6 Cu. Bea aiesk oils a. oa: Gans o's a ta en as 61 536 10.5 
Locally RARE AM ee sh io, as eee nee ara 64 625 DoT 

Nature of drainage: 
EM sa teed earn ere cere a vela a ordic eis ahd abd peter 579 5,431 93.8 
Sate AMEOCL SA LANG 8.o eg lehete win Bs weenie eee 20 30 5 B.2 
UAE TEVENTE 9:72 aot Eg eg ne Sm 2 AG 
mE EPEC MILE OC au ig 5: sated vhcsle ai « ap aja estnuat iene 16 I a 2.6 

Effect on the trees: 
MibemNcA LGC! =. ssf ack a0e aha 2,5 oid e asarecone Beharory 13 ag é 
motecs padby damaged i. 34. cies a cayerd ata 4 — 

FERTILIZATION 

In recent years, the orchards in the county have been very sparingly 
fertilized. No figures were gathered regarding the use of fertilizers 

previous to 1900, but since that date about eighty in every one hundred 

orchards have been enriched in some way. But this estimate, though 
accurate, is almost misleading, for any orchard that has received any 
fertilizer whatsoever, and even in very small quantities and at very 
infrequent intervals, has been classed as an enriched orchard. Many 
farmers do not apply manure oftener than once in six years, and rather 

a large number plan to cover orchard land once in ten years. Yet 

variable as the custom is, it has been found that of 622 orchards surveyed 
484, or 77.8 per cent, have received some fertilizing material, and 138, or 
22.2 per cent, have never received any. 

Barnyard manure has been used most largely; this is followed by 
green-manuring with cover-crops, while commercial fertilizers rank third 

*An instructive discussion of drainage is found in Bul. 254, Cornell University 
Exp. Station. 
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in general use. The need and value of fertilizers for orchards have 

been demonstrated beyond question in Wayne County, as well as in 

other sections of the country, and more attention might well be given 
to this factor of orchard 
management. 

Commercial fertilizers have 
not come into very general 

use in the county; in fact, 

about 4.3 per cent of the area 
(acres) is enriched by com- 
mercial fertilizers alone and 

in combination with other 

fertilizers. A few orchard- 

ists use commercial fertilizer 

in connection with manures, 

some use ashes with manures, 

and 4 per cent (of orchards) 

use commercial fertilizers 

alone. Complete fertilizers 

are used in only thirteen or- 
chards and on 11g acres. Fre- 
quently the phosphorus is en- 

: tirely omitted. 
Fic. 33.—A poor type of cultivator for orchard C ear 

use. Both frame and handles ‘‘ skin” many OVEr-ClOpS Have as0 sues 
ues rather unpopular. They have 

been used on only about ten 

per cent of the orchards. Buckwheat, rye and clovers are the chief kinds 

used. Green-manuring by the use of cover-crops might well come into 

more general use, and in this way serve as a substitute for barnyard 

manure and other fertilizers. 

V. SuMMARY OF FERTILIZERS USED ON BEARING ORCHARDS 

UsEpD WITH 
Usep ALONE. OTHER FERTILIZERS. ToTAL. 

FERTILIZERS, Num- | Num- Per Num- | Num- Per Num- |Num-| Per 
ber ber cent ber ber cent ber ber cent 

of or- of or- of or- of or- of or- of or- 
chards.| acres. | chards.| chards.| acres. | chards.} chards.| acres. | chards. 

WCAG pet. ac eveter ens ccieae ro teers _— — = = = — 138 |1,415 22 
Barnyard manure...... 360 |3,7024 78 19 175 —_— 379 13,8774 61 
Commercial fertilizer... 25 258} 5 2 pe) —_ 27 2684 4 
Green-manure (cover). . 61 528 13 oa — 61 528 Io 
Manure and commer- 

cial fertilizer........ 9 884 2 4 304 —_ ae II9 2 
Strawarmtlensc wee ws 4 34 9 a= == — 4 34 .6 

— et 
———————————————————————————— sss 9098 ED, 
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VI. Kinps oF COMMERCIAL FERTILIZERS 

: Number of | Number of 
FERTILIZERS. orchards, acres. 

epeitariachins. 54). Sok 5 gerne ea is 8 73 
Picsphonis swith povash or ashes: oc... ER yaPayape te ser Sac 9 106 
PRETO LCEESICET a cara Da stare ls = so «sshd ne A eae eee 3 204 

THREE-YEAR AVERAGE INCOME PER ACRE FOR ALL FERTILIZERS 

METHOD OF TREATMENT. Bushels. Income. 

DV eter iiliwaltOms ¢-.2 01254 sy. 5 + on SERRE SEP Rrra 130 $73 
SEM IMA TC piel T LS gino. sc) ay seo cithsy tae ol ieee Aateonel © ano te Mens Lobe rede aon 158 8 
(Wormer cinilenentultZenrs es ot sector vol le ates ey Gee oe ee 148 82 
Bi iodicd WPRRIIUEN GUM ae girs esr cka ve, chris hess oh ste Te wdayer < aeteek Sia omee eae 130 75 
SOVEL= CLO aien eats aise eos este af ay oflilav ont fe hoa dns vonetlo  yamene nes capt 153 78 

The following results were found for Wayne County (Bull. No. 226): 

YIELD IN BUSHELS FOR 1902 AND 1903 FOR FERTILIZED AND UNFERTILIZED 

OrcHARDS. TREES SET BEFORE 1880 

Igoe. 1903. 
Two- 

ree er year TREATMENT. average 

Number Average | Number Average| YX 
orchards, Acres, yield. jorchards. Actes. yield 

[tesa EEGs Se Gehan aorons cibnigechhe 292 | 2,116¢ 233 r47 | 1,210% 281 257 
imtertihirze drs. o vs aiciayee esters TUL 692 173 44 343% 231 202 

TILLAGE 

Acreage of tilled and untilled orchards.— Precisely one-third of the 
orchards had been tilled for a ten-year period previous to 1906; and 

fifteen per cent have been in sod for this period. Seventeen per cent, 

or a little less than one-fifth, had been tilled for five years, and about 
an equal number had been in sod for this period, 
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VII. TREATMENT PRIOR TO 1906. MatTuRE ORCHARDS 

Number of | Number of P 
TREATMENT. prenande: be : cichanie 

Milled ten: Years Or MOLeieee cre ae 6 ose sls ses 142 13343 33-9 
Tilled five years Of MOTE 5605s s eee soe vies 233 16.9 
Tilled over half of preceding five years....... 2c 423 7.6 
Sod over half of preceding five years......... 53 643 T2097 
Sod five years or more..........---.----.-- i 613 £76 
Sod ten years or MOre:..2..-2+-2-22+- 200+ 64 627 1523 

skinning ” Fic. 34.—The work of the “ 

type of cultivator 

Methods of sod treatment.— Sod 

orchards not pastured have given 
much better results on the average 

than sod orchards handled in any 

other way, but in Niagara County 
there are special reasons for this. In 

the first place, the unpastured sod or- 

chards receive better care. A sod or- 

chard that is not pastured does not 

mean a neglected orchard. A good 

many growers who have orchard land 
handled in this manner make it a 

point to prune well, spray well, and 

fertilize well; and although they do 

not cultivate or pasture, yet they may 

get good crops. The much larger 

number of orchards and acres in sod 

and not pastured is an indication that 
some of the fruit producers have 

found out these things for themselves. 
Again, the unpastured sod orchards 

are generally younger than pastured 

ones. 
On the other hand, sod orchards 

which are pastured with cattle, sheep, 

or even with hogs, are more likely 

to be neglected. There are two rea- 

sons for this. One is the presence of 

scale, and the other is the tendency 

to pasture the orchards which have 

passed beyond the period of largest 

crops. 
With respect to the method of 

pasturing, hogs have given better re- 
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sults than any of the other animals. Sheep rank second, while cows or 

horses give the poorest results of any. These latter results correspond 

with those obtained in Orleans and Wayne counties, and tend to sup- 
port the rapidly-developing principle that if one must pasture he should 

use hogs rather than any other animals. 

VIII. YirLtp In BusHets witH Various MeEtHops oF Sop TREATMENT 

1904. 1905. 1906, 

METHOD : Se 
OF TREATMENT | ; 

Num- | Num-| Aver-°| Num- | Num-| Aver- | Num- | Num-]| Aver- 
ber or- | ber age ber or- | ber age ber or- | ber age 
chards.| acres. | yield. | chards.| acres. | yield. | chards.] acres. | yield. 

Pastured with hogs..... 20 166 44 23 203 I30 26 210 IA4E 
Pastured with sheep.... 24 298 137 24 321 113 20 250 139 
Pastured with cattle.... 26 385 87 34 428 7A 33 390 90 
Not pastured.......... T3501 .3.02 179 185 |1,745 123 189 |1,817 I25 
Pastured and plowed on 

alternate years.... 2 18 | 90 I 25 I20 I 5 90 

THREE-YEAR AVERAGE PER ACRE: 
ee RPRCRL wai LOO Ge Mar. 2. lates sts ecstale chdcade Meaieeeakel o aoente ofa es 138.3 bushels 
Pas rptie ck Width SMOG ca f.5th kis ays © x efoto’ a vce a a RESON ae em A 129.6 bushels 
Seramemacconwat Nv Oattle oii.p. cece: Gti e oars saeeacn 2 coe dae aiieeea Sales 83.6 bushels 
1 DEE o (8 I AE 525g RE AOS ey ee teh eat ee el eet nL eae eee 142.3 bushels 

A computation for Orleans County gave the following results: 

THREE-YEAR AVERAGE PER AcRE: * 
Paemthredt wi Gh HORS: vies Sa oS ere wir asard, eno See arene comet ted aye 312 bushels 
PeASEUTLEG WOIhLE SIACE Ps (5-3 Finks fos-e: sie Stdce diva cncnepakeps ge aid tie PO atte 308 bushels 
TEES ere Biot eG oC tg ee IN ae Rey Lea Phy MB 153 bushels 
|g ESS Sia ii ce Le eae tate ge oink Rema ap Peary Reema nice Lo eke Bei) ys 217 bushels 

Treatment in 1905 of mature orchards.— In 1905 the mature orchards 

were variously treated. A classification of treatment places the methods 
under ten different headings (see Table IX). By far the largest number 

of orchards, about 44 per cent, were tilled without cover-crops. The 

next largest number or group, including 131 orchards of 1,167 acres, 
which is 24.5 per cent, was in sod with the grass cut and left under the 

trees. A few orchards were given cover-crops, and a small number 

were used for hoed crops. 

The last group, receiving miscellaneous treatment, is made up of those 

in which cultivation was given only to parts of the orchard, or in which 
some pasturing and plowing, but without regular tillage, was the practice. 

* The three years are not the same in both cases, which undoubtedly accounts 
in large measure for the difference in yields. 
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IX. TREATMENT IN 1905 OF MATURE ORCHARDS 

Numb Numb iz t 
TREATMENT. Grcarde: acreeen orca 

Tilled with COVET=CKO Per iaila ain es oss nae ptanenees 34 3394 6.4 
ileds without COVeL=CLO Presto): ie) tometer 235 2,189 44 
dulledswithehoedeeropsemmcr et amc) sient 9 116 BY 
Sod ssheepapasbunees opemictele ses eleraeieh- Prete 2045 279 4.9 
Sod asheepyand hoeemasitines a. nfs custocmienets 4 30 8 
DOE, OS PASCULe sa. bs..\c wieusncis oes ure evans Heme ote 32 308 6.0 
SOG Cathe PAStuner ocuse-ralew ms 1tspolss<ve olawere oes ens 31 3394 5.8 
Sod;-erass cut and left. 2. risus «cis eect ew oe 131 15 809) eal as 
Sod-not imchidedin abover.ncece «2 sccm 32 268 6.0 
Mascellanecotlsiie fic cot ain ones Le ionee Rane nae: 28 4494 (a) 

MRotale tile chee tepe eo cy neisc hve totee octet ne tars eae 278 2,6444 49 
otal So dishisy: eicteiaceesas aaah tbohaie heres 256 2.4004 Ala 

(a) Not included in percentage determinations. 

X. TREATMENT IN 1905 OF YOUNG TREES. (SET SINCE 1895) 

Number” Numb 12 t 
TREATMENT. orchards aca orchards. 

Tilled, planted TOra cHitimatedvcrOp....iara 8 98 Pe 
diviled> Sowed to graimieropr. tt. cen feist aor 2 II 18.2 
I LA OUL tals ie cana oAlas) Fe eye pee yee ee, oat . I ae SL. g.1 

Soil methods with young orchards in 1995.— Most of the young 

orchards in 1905 were given proper soil treatment; 72.7 per cent were 

planted with hoed or cultivated crops, 18.2 per cent were sown to grain 

and only 9.1 per cent were left in sod and handled as a hay field. 

Average returns in relation to soil treatment— A careful study of 
yields and prices was made to determine what relation exists between soil 

treatment and profits. The product of these computations in terms of 

averages is given in the accompanying table. These tabulations cover 

a period of ten years or more, and extend over the entire county, and 

therefore furnish a fairly accurate index to the economic status of this 
factor of orchard management. If the reader consults a table of these 

averages for any individual year, he may find some inexplicable figures ; 
but these should be viewed as arising out of peculiar environmental — 

conditions. However, we are concerned more with the general rule, 
and thus find the most reliable information comes from a study of 

the five-year averages. : 
The table of five-year averages shows that a long-term tillage, say 

ten or more years, gives not only the largest yield, but also the largest 

income. <A long-term tillage is far superior to a long term of sod treat- 

ment, This table shows also that a five- or even three-year tillage 
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is much better than the same period with sod treatment. The conclu- 

sion of the whole matter is this: certain sod orchards under special 

conditions, such as heavy manure mulching, together with some pastur- 

ing to keep the grass down, give good results,— perhaps as good as 

clean cultivation. But the skillful fruit grower can expect more than 

the law of averages will give. And even the general grower should note 

that thorough tillage is the most profitable method of soil management. 

XI. AVERAGE YIELD IN BUSHELS AND AVERAGE INCOME PER ACRE OF SOD AND 

TILLED ORCHARDS 

I902. 

* METHOD OF TREATMENT. 
Number Number Average Average 
orchards. acres, yield, income. 

Tilled ten years or more......... Bi 645 186 $134 
siiled thie teats On MOLes. sass «1 22 185 139 88 
Tilled at least three years........ 10 88 165 104 
Sod at least threesyears...:. 25... 8 93 17 58 
SoOdeniveryears OL MOLes ns enc: 4 44 145 83 
pod ten years OF MOLes Hine oe. 14 144 181 105 

1903. 

pulledtten. yearsior mores... 2222. 100 I,040 408 $148 
SMeCRivieayears OG lOLess = scien 40 405 326 Ten 
Tilled at least three years........ BG) 368 214 I41 
Sod at least three years.......... 18 353 278 82 
DodeHve Yeats, Or MOre. 5... cays. 18 292 280 127 
mod ten years Or More... 4 5... 31 281 264 103 

1904. 

Willed| ten yearsor more’... ..!:). 2. - 117 E203 282 $126 
Tilled five years or-more......:.: 55 3 224 125 
Tilled at least three years.....:... 44 239 230 131 
Sod) at least three years)... 2... 53 767 174 87 
SOCmhveryeatssOLimMOrer mea. sy. 20 566 rr 83 
pods ten ears OF MOLES. 5 ons 5 ss 38 338 160 84 

1905. 

Titled ten years or more... .. 28 406 258 $71 
aiileciniVviexyEATS OF MOTE: .). <0 «re 20 179 312 gi 
Tilled at least three years........ 18 182 300 49 
Sod at least three years.......... 48 iy 271 53 
SOdUMAVENVeATS OF MOTE... 2 ass ele « 35 450 218 a7 
Sd Lem Vears Or NIOTE, . sve. ae os 13 146 192 35 

1906. 

Tiiled ten years or more......... 34 342 261 $121 
Tilled five years or more......... 22 309 270 80 
Tilled at: least three vears........ 16 240 285 60 
Sod at least three vears.......... 38 434 165 57 
Sod five years Or more.......:.... 37 338 170 51 
Sod: tem, years OF More. acc... 29 332 165 48 
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FIve-YEAR AVERAGE PER ACRE 

METHOD OF TREATMENT. Bushels, | Income. 

~ebitled<fen’ years OF MOLE? wsieais vi! dine.» a eaters ete eee 279 $120 
Dilled hive Wears sOr MOLOG tcieerve ric ol ska’e © =i mad eames ears eae 254 100 
filled aiWeast Three nyeatsin. ssc olate.c. o\s oe > ra dle ice eee ie 239 97 
wodeat ledst threes years! 31's coin Ate aistets oo Cate rae 209 67 
SodsiiviesyecarsiOrimore’s vnc nevslcne seus = slacbiehel tee cere ee 197 76 
DOd:-ten Years OL MOLE... s)su:-s 2 hss ee ake ee ne 192 a5 

The results for Orleans County (Bull. No. 229) furnish an interesting 
comparison (four of the calendar years are the same in the two cases): 

AVERAGE YIELD IN BusHELS AND INCOME PER ACRE OF TILLED AND SoD 

OrcHARDS. ALL ORCHARDS 

FIVE-YEAR AVERAGE PER ACRE 

METHOD OF TREATMENT. Bushels. Income, 

Tiled tery Cats OfMMOLE,.\2 s, ows octets nics = evoluinctete eae 327 $182 
Mille dEtivie Wears OTMlOne sa, ssens sche we ol ole mtol pinlet sia ei oleiee 274 138 
illedvoverthalf of-preceding five VearSe wc... eae sisters 225 Tiree 
Sod over half.ef-preceding five yearts:...5. cf rvins Fy wus tl wee 222 107 
Sod tive Vvears.Or MOE: Moh, A oe ote ease shane Me chosen Wiel 204 108 
Od: ten YEALS OF INOTCs sé xis wea Pia ae order ele sient ae oe 176 87 

AVERAGE YIELD IN BUSHELS AND INCOME PER ACRE OF TILLED AND SoD 

ORCHARDS. ORCHARDS ALL WELL CARED FOR 

FIVE-YEAR AVERAGE PER ACRE 

METHOD OF TREATMENT. Bushels. Income 

silledtenpyearss On IMOLE. <i cteratelatetclserelelreratsceskclp okeneerbe cates aa; $189 
Awe hve WearsOr MOre ss i658 sis.0 ions ti! os pete at oioee,o ole 296 148 
Milled over half of preceding five years: 3... So... cease 234. 121 
podiover half lofepreceditale tinge swans) vases - stele etcetera 242 118 
WOM sive Wears Or MOLes b 4 ss boconiee Gps scrote ore ois Moers SER geo ee 258 134 
NOGsbeN YCAtS- OL aMOLe.. co dares noe wigs Oe oe ere See eee 232 Ii7 

ENEMIES OF THE APPLE : 

The codling moth and the San José scale have been and are still 
the worst enemies of the apple in Niagara County. The codling moth 

is an ever-present pest in every orchard of much size in the county, 
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but its ravages have been much reduced and fairly well controlled 
where careful sprayings have been given. 

The San José scale, although not so widely spread as the codling moth 
or some other insects, has been far more destructive than all other 

pests combined. In fact, the loss of fruit and the destruction of trees 

have been so great as to threaten the eradication of the whole apple 

industry in the western part of the county. This alarming outlook 

is due more to a combination of unfavorable conditions than to the 

character of the scale or the inefficiency of spray mixtures. For the 
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Fic. 35.—A good equipment for making lime and sulfur. The engine pumps water 

from a pool at left, and the boiler furnishes steam for cooking the mixture 

past three years, the special difficulties have been of three kinds, and 

these are associated with climate, the management of the trees, and 

the attitude of the fruit growers. Each of these may be briefly treated. 

Many growers have been bothered to find suitable weather for spray- 

ing. In spring, when most of the spraying for scale has been done, 

there were frequent rains, strong winds, or wind in the wrong direction; 

or in some instances, a combination of all three. In consequence of 

these obstacles a few orchards were not sprayed at all, while some others 

were only partially sprayed, and in still other cases an ineffective spray- 
ing was all that could be accomplished. 

In the second category of difficulties comes an improper manage- 

ment of the trees. By this is meant a failure to keep the trees within 
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manageable limits. A great many of the orchards contain trees that 

are too large and high to make spraying feasible. In other cases the 

tops are too bushy and full of branches. Effective spraying can never 

be done unless thorough pruning is annually practiced. Beyond a 

doubt, insufficient pruning has been a leading cause of failures. 

The final, and perhaps most important difficulty, is the attitude 

of the fruit growers themselves. Because some have failed in their 
fight against the scale, many believe it is useless to try. The chief 

difficulty, which is really fundamental, lies in the fact that a majority 
of the orchardists failed to recognize the scale when it entered their 

orchards, or neglected to fight it till the insect became well established. 
, 

~ 

Fic. .36.—Excessive pruning of scale-infested trees. Note renewal of tops now free 

of scale. In orchard of Willard Hopkins, Youngstown 

Just how the scale made its advent into the county is not known. 
Some assert that it was brought by birds from Canadian orchards, and 

others affirm that it was introduced on nursery stock shipped in from 
the South Atlantic states. Mr. T. Greiner, of La Salle, says that he 
had scale as early as 1899; and in Youngstown and Lewiston the insect 

has been familiar for at least six years. In their efforts to control the 

pest, some of the more progressive orchardists have tried all the recom- 

mended insecticides and caustics, such as lime and sulphur, crude oil, 

Scalecide, and kerosene emulsion. A few of the growers have given 
more attention to pruning than to spraying. A thinning-out of the 

tree top, and a reduction of the shoot system, followed by careful spray- 

ing, has proved the best method of control. Excessive pruning, amount- 

ing to a removal of nearly the entire tree top and leaving only a few 

main branches three to four feet in length, has been tried in Willard 

Hopkins’ orchard. See Fig. 36. 
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A few other interesting observations were made in this connection 
during the summer of 1907, and may be recorded here as worthy of some 

attention: 

Some varieties suffer more than others from the scale. Greenings 
and Baldwins appear to be most subject to scale, while Russets, Tolman, 

Oldenburg (Duchess), and Ben Davis suffer much less. This may be 

due to a difference in the character of the bark. 

Trees in the central part of an orchard suffer more than those near 

the outside, due perhaps to the better winter protection to the scale. 

Trees in the centre of an orchard are a little less exposed to cold and 

drying winds and other adversities of the winter season. 

Trees in a tilled orchard are injured more than those in a sod orchard; 

the more rapid growth and softer tissue in the tilled orchard may be 
advantageous to the scale. 

Early-maturing varieties usually carry a smaller number of scales on 

the fruit. 

Scale is always much worse where the pruning is insufficient. 7 

Low heads and open top retard the spread of the scale on individual 
rrees.* 

The apple scab, which has been so troublesome in apple districts 

generally, and especially in Wayne and Orleans counties, has not 

been serious the last few years in Niagara County. The scarcity of 

this fungus, and the consequent small loss from it, are probably due 

to the exceedingly dry weather in the summers of 1906 and 1907. 

The collar rot, observed in many orchards in Wayne and Orleans coun- 
ties, is not of infrequent occurrence in Niagara. Observations of the 

distribution of this disease tend to confirm earlier studies, namely, 

that it is confined largely to poorly drained land. It is important, 
however, to note that the rot in Niagara County is more frequent on 

Baldwins and Greenings than was formerly supposed. And this suggests 

that this disease is oftener associated with poorly drained soil than with 
particular varieties of apples. 

* The San José scale has long been studied at the New York Agricultural Ex- 

periment Station at Geneva, and those interested should address that Station for 

bulletins on this subject. 
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XII. Principat ENEMIES OF THE APPLE IN 1905, 1906 AND 1907 

NuMBER ORCHARDS. | NuMBER ACREs, 

: Con- Con- 5 Se- : Se- 
Slight. ee | Aoue: Slight. ic petri 

San José Scale (Aspidiotus perniciosus)....... 34 27 59 485 289 628 
Codling moth (Carpocapsa pomonella)........ 82 266 W2 936 | 2,086 648 
Apple scab on leaves (Venturia inaequalis)... .| 207 104 20 | 21,327 919 1654 
Apple scab on fruit (Venturia inaequalis)..... | 40 28 12 5294 2874 994 
Black aphis on foliage (Aphis pomi)......... 13 20 7 173 180 Io 
Cigar case bearer (Coleophora fletcherella)..... 19 23 20 182 258 194 
Oyster shell bark louse (Mytilaspis pomo- 

TUVI Eie te ahs tins AoE ELS 17 44 19 249% 549 243% 
Tussock moth (Orgyia leucostigma).......... 17 38 — 181 356 — 
Fall web worm ( Hyphantria cunea).......... 53 55 3 526 528 39 
Cankerworm (Paleacrita vernata)............ 12 14 4 136 I51 34 
CollarsrOt.. need remiereet we atetepine heme einiayere 42 61 4 475 643 19 
Canker (Sphaeropsis malorum).........+.++. 61 63 37 553 615 350 
Leaf blight (Bacillus amylovorus)..........+. Io 9 4 116 86 54 

An additional list of enemies of lesser importance, and not especially 

troublesome except in unsprayed orchards, is here appended: woolly 

aphis, tent caterpillar, red spider, leaf roller, leaf miner, plum scale 

(Lecanium sp.), bud moth, leaf hopper, curculio, borer, cottony scale, 

blister mite. 

SPRAYING 

Methods of spraying.—About four-fifths of the orchards are generally 

sprayed. Nineteen per cent were seldom or never sprayed, while 6.84 
which were annually sprayed in the past were not sprayed in 1905. 

Approximately the same percentages hold with respect to acres. If one 

were to exclude the scale-infested area, a different showing would be 

made; for of those who do spray, more applications of some kind are 

given since an extra one is added for scale. But on the other hand, a 

number of otherwise good orchards are given up to the scale. 

The records show that ten different kinds or combinations of spray 

mixtures have been used. Experimental solutions for the scale have 

increased this number by one-half. Several of these have been tried, 
however, in only a few orchards. Paris green and Bordeaux mixture 

ranks first, and second to this are prepared mixtures. Paris green 

has seldom been used alone. 
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XIII. SpRAYING IN 1905 

HOW SPRAYED. Number Number Per cent 
orchards. acres, orchards, 

SAlGOmMuUOrnMeVEL SPTayed . sn. F- = slenupecorens epee 98 864 TQ 
Usuallyesprayed, but mot in 1oO5 7b sa Seine 35 409 6.8 
Eee IGE So 2 HS discs ate ave sofa sie S23 Sie Boas 104 1,105 20.3 
SHEE UV ACl@ MACE pes aol oes) Srakcie) alin sie: ods Kosvel a oeehe, Seek 203 2,156 39.0 
RIPE CuGMhee mi ES a afer.) cinymia avs sielei arcs om ete eheke 68 675 To! 
SOL Ve OBkOUT LIGNE s sir. 5\cisigtete.« iwc chet everoncteuetere 4 49 0.8 
BREA TINGS UITIACS ace on sec).s, 0,» s)eleis) «l ondieyekahers I 7 O02 

BPOtalMINISOTAVEG:. ciocwe. «os oP anitieg weet 133 BERN hes 25.9 
Motels mrayie ips tcats ihe. eaten ohsies Sha eed 380 3,992 Avene 

XIV. Kuinps oF SPRAYS USED IN 1905 

Number umbe Per cen 
TREATMENT. orchards. Pees : ercherde: 

Paris green, and Bordeaux mixture. .......:. 221 2,230 Byles 
ATSeHICTaTG DOLGeAUxX IMC CUTES cs sa..05 evens oie oes B 23 0.8 
Orc Serpe mtb Ue Oliv s.netars 2y-s1e seater Bitel aes 16 166 4.1 
Pe MALCOM ITLUR AEE ES thn. 5 fm ons San oye calaccns te eso au esis IOI 974 202 
Bordeaux mixture and lime and sulfur....... 19 197 4.9 
ieuneraud siltus aloner: soon... Leo. ml te 10 99 R56 
Sid SEG TNS 7 NR Ne 2 19 0.5 
CIRECIE CRUE ore CPR Ie IRR Ee SIR TSE oe art en ena nS ae) 200 210 
MRS eese tee em SION, 2555 5 sit a aon alg Geena le wis eran «oe 2 16 O'n5 
Ait SE OE CIISO LY ie Seyi cra oe epokey aahePay ar suede 2 ie) Ons 

How spraying affects yields and incomes.— The best answer to this 

question may be obtained by referring to the tables on this subject. 

Two computations were made on this point, one including all orchards 

within the survey and the other only well-cared-for orchards. The 

first table shows that the greatest yield follows from three sprayings, 
although there was a small gain in average income in favor of four 

sprayings. It is interesting as well as instructive to note the rising 

scale of average incomes in passing~from the unsprayed group to that 

of four sprayings. This scale holds good for both tables. 

XV. SpRAYING AND YIELD AND INCOME PER ACRE, 1905. ALL ORCHARDS 

INCLUDED 

Numb Number Averag Averag 
HOW SPRAYED. Grehacea, eres eae aaconee 

VUE PSraS rh A a ee Pe 99 I,071 261 $45 
DP PLAVEOUONGe i Si tekane fe aicbel steve kes 74 Ro. 364 93 
MITAY CCLat WCC crete cucos i laieie aad ohio © 162 1,778 509 IOI 
Sprayed three times............. 63 526 S747 yp 
Bpravedtorm times hs co's otis nts 5 76 39° 183 
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XVI. SPRAYING AND YIELD AND INCOME PER ACRE, 1905. ORCHARDS ALL 
WELL CARED For 

Number | Number | Average | Number | Number | Average 
HOW SPRAYED. orchards.| acres. yield. | orchards.* | acres.* | income. 

Wrsprayed < Miele ares aleve ous steveteele tens 57 720 266 63 810 $95 
Spra veds Once setae cveleriae wei delenctedeioioiets 40 368 353 48 488 146 
SDEAVeCubWACe nar anonteter lem me ektnuereierer 81 753 422 82 758 147 
Npraved three itimesen. « seuss ete sera 49 425 440 40 425 201 
Sprayed four times) 6. epsistews. 6 one) we fo 3 43 285 3 43 226 

* The computations for average income were based on a larger number of orchards than were 
those for average yield, hence the repetition of these headings. 

It is interesting in this connection to note the results as computed for 

Orleans County (Bull. No. 229), hence tables and comments are printed 
herewith: 

“Relation of spraying to \ields and prices—The first table below 

shows that the sprayed orchards give a much higher yield’ and income 

per acre than the unsprayed. The difference in income is due to the 

larger yield, larger percentage of the crop barreled and higher price per 

barrel. It will be seen that those sprayed three times gave 31 per cent 

larger yield and 51 per cent larger income than those not sprayed. 

SPRAYING AND YIELD AND INCOME PER ACRE, ORLEANS Co., 1904 

YIELDs. Per INCOMES. 

HOW SPRAYED. 
Number | Number | Average aed Number | Number | Average 
orchards.| acres, yield. a orchards.| acres, | income, 

Wasp ed separ sche yee, oherecs I00 9174 245 wy 94 8614 $92 
SOravedionces cre ae cis cient 49 504 307" 71 46 468 116 
Sprayed shwice vcs k eintainpee 90 9214 343 75 84 8644 127 
Sprayed three times......... 40 426 322 83 37 406 139 
Sprayed four times....... .. 6 43 569 77 6 43 211 

SPRAYING AND YIELD AND INCOME PER ACRE, ORLEANS Co., 1904. ORCHARDS 
Att WELL CaRED FoR 

YIELDS. Pen INCOMEs, 

cent 

HOW SPRAYED. of crop 

Number | Number | Average ae Numbe: | Number | Average 
orchards.} acres. yield. Ss orchards.} acres. | income. 

| | 

Wms praved!ss1..cvc cccroreresorelelelene ts 43 381 328 66 54 449% $103 
SPLAVECIONGE <2 « cieiceieue: etetaiere le 33} 352 346 74 30 316 139 
Sprayed twice. 5c as eres shee 70 7OL 374 78 64 644 143 
Sprayed three times......... 27 2474 414 87 “5 2364 184 
Sprayed four times.......... 6 43 569 77 6 43 241 
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“A part of the difference in yield and income is due to other factors. 
The unsprayed orchards are likely to be somewhat neglected in other 
respects. To eliminate this factor, another classification was made after 
all neglected orchards were thrown out. 

“The second table includes only those orchards that are fairly well 
cared for. They are not badly diseased or damaged from any cause. 

This shows a marked difference in the percentage of the crop barreled 

and in average yield and income, the average income per acre being: 
unsprayed, $103; sprayed once, $139; sprayed twice, $143; sprayed 

three times, $184. Allowing for the cost of the extra barrels required, 
for the cost of spraying and for a possible difference due to other causes 
than spraying, there is certainly enough difference left to give a large 

profit from the practice.’ 

Spraying for the scab.— Spraying influences in a very material way the 

character of the crop and the amount of income. As the writer has pre- 

viously noted, the summers of 1906 and 1907 were so dry that very little 

scab developed, and for this reason no computation in Niagara County 

was made to show the relation of scab to income. In view of this fact 

it seems well to publish the table formulated for Orleans County. It 
will be seen from this table that the greatest income comes where there 
is little scab. For example, associate o-5 per cent scab with an 
average income per acre of $143, and contrast this with 76-100 per 

cent scab with an average income per acre of $88. 

XVII. RELATION oF ScaB TO INCOME AND YIELDS, ORLEANS Co., 1904 

Average yield Average Per cent 
PER CENT OF SCAB. per acre — | income per } of the crop 

bushels. acre. barreled. 

ORF “REISS Se oc ae Cee CEOS AIM OIO ache Oa 382 $143 81 
a eee ea Peete Na atat iva 2 lot atte eatin, me ase} wi ta ek 319 102 75 

REE IO Soe CAS av'ek siaPaleltale eta ec, ine a a*abale alefayareom 325 105 72 
I= WS ca aadco OoDe 6 ODS COnmotincs De ood od dc 284 87 68 
Me Meal ot lc itixish'eia oie. «ie. keel < Sa tisim so 248 88 70 

To control the scab, spray with Bordeaux mixture 3-3-50 at the periods 

indicated on page 309 for codling moth. 
Spraying for scale— Spraying for San José scale has not been very 

generally practiced, and because of this fact the insect is gaining ground 
every year. The infested area extends from La Salle to Niagara Falls, 

throvgh Lewiston and Youngstown to Wilson, and includes a few 

orchards in Olcott and Lockport. In this area over seventy-five per 
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cent of the orchards are more or less infested. The records show that 

within these bounds only forty-three orchards have been sprayed with 
solutions to kill the scale. Lime and sulfur has been used more than 

any other spray, although Scalecide and crude oil have been tried with 

some degree of success in about one-third of the orchards. Observa- 
tions, however, tend to show that lime and sulfur should be adopted 

Le i alii 

Fic. 37.— Lime and sulfur, an effective spray for San José scale. Left side of tree 

sprayed, right side unsprayed. In orchard of Ermon Shippey, Youngstown 

as the standard spray for scale. The formula for lime and sulfur now 

recommended for use is: 

Demet Toten ee eo ny ge eee beak ane MT 20 pounds 

Sulfur (flour or flowers) 22 Ate sites. oo meres oleae eeene sacs §€6 Spo 

Water cicicsd soeicyalay oyu ee hh, wee teseepe aM ores chee ene eee 50 gallons 

The preparation of this mixture involves careful attention to several 

particulars. The essentials briefly stated are as follows: Take the 

total quantity of sulfur to be used and make a thick paste with water. 

Heat in a cooking receptacle about one-third of the quantity of water 
required. When this water is hot, add all the lime and all the sulfur 
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paste. Stir the solution while it is cooking. When the lime has slaked, 
add another third of hot water. Boil for fifty minutes, then strain 

the wash into the spray tank, and finally add the last third of water. 
The last addition of water may be hot or cold, preferably hot. 

The kind of apparatus employed in cooking is immaterial, but it 

should be suitable, convenient and economical. The time of application 

of this spray is important. Lime and sulfur washes may be applied in 

the fall as soon as the trees have become dormant, and after the leaves 

have fallen. Experiments in different parts of the country indicate, 

however, that the best results follow application in spring just before the 
growth of the tree begins. It is a fungicide as well as an insect-killer. 

More recent experience has demonstrated that lime-sulfur in self-boiled 

form and in the manufactured proprietory mixture may be used satis- 

factorily as a summer spray when properly diluted. In the case of the 

concentrated manufactured mixture it should test 32 degrees by the 

Beaumé hydrometer and then be diluted by adding 30 parts of water to 

I part of concentrate. 
Controlling codling moth—A study of Table XI shows that the cod- 

ling moth was found to be causing slight injury in 82 orchards com- 

prising 936 acres, considerable injury in 266 orchards covering 2,086 

acres, and serious injury in 72 orchards embracing 648 acres. This 
means that this insect is far too numerous and injurious for successful 

fruit-growing. The approved methods of controlling the codling moth 

may be classed under five headings. 
1. Spraying. Observations throughout the county tend to show that 

more attention must be given to.the time and manner of spraying. 

Two sprayings when properly done are sufficient for the codling moth. 

(a) Immediately after the blossoms fall. 

(b) Eight to twelve days after the second spraying. 

The first application is very important. If the insecticide is thoroughly 

driven into the calyx cup at this time greater destruction of the larvae 
is insured. 

Some fruit growers have followed these directions explicitly, and 
yet suffer from this pest. This leads naturally to the second feature 

of spraying, namely, the manner of application. It is a well-established 
fact that nearly three-fourths of the codling worms enter the apple 

through the calyx. It is therefore of utmost importance that the calyx 
cavity be well filled with poison so that the first meal of the young 
worm shall be his last. In order to fill the calyx cavity, the spray should 

be applied from four sides of each tree. This may be done by placing the 

spray wagon in the open space between four trees and turning the hose 
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toward each of the four trees. This will insure the thorough spraying of 

every branch from the proper direction. Use a nozzle which delivers a 

rather coarse spray of great penetration, and attach it to the extension rod 

with a brass elbow. Maintain a pressure of 125 to 150 lbs. if possible. 

2. Some birds are useful in combating codling moth. Woodpeckers 

and nuthatches are specially helpful, and their presence should be 

encouraged. In winter these birds pick the larvae, which is the winter 

form of codling moth, from the bark of trees, and thus destroy many 
of these insects, 

3. Thorough scraping of the 
bark of trees will expose many 
wintering larvae, and aid in 

their control. 

4. Gather and destroy all 
windfalls and wormy fruit. 
Sheep or hogs can do much of 

this work. 

5. Use burlap bands on the 
tree trunks. Kill all insects 

under them every ten days from 
July 1st to August Ist, and once 

again later before winter. 

PRUNING 

The following table shows the 
facts with respect to pruning. 

In 66.7% of the orchards com- 
pared as to character of work, 

the pruning is good or fair, in 
25.3% it is poor or carelessly 
done, and in 8% no pruning is 

Fic. 38.—Trees banded with burlap to catch 
: done. 

the codling moth as it climbs the trunk ( 

in late swmmer to form cocoons for winter With respect to the frequency 
of pruning, it may be seen that 

over one-half, or 54.6% of the orchards compared as to this factor, are 

pruned every year; 22.6% are pruned on alternate years, 7.7% are pruned 

every third year, and 15.1% are not pruned at any regular interval. 

A third classification of results shows that in 65.9% of the orchards 

thus compared, the tops are left too dense; in 34.2% the tops are too 

high. 
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Some of the essential points in pruning were given in Bulletin 226. 
The first four here given are transcribed from that publication, 

1. The branches should be cut close to the main limb. 

2. Large limbs should not be removed unless necessary. 

3. Paint should be used on all large wounds, and renewed yearly until 
the wounds are healed. 

4. Pruning should be done every year rather than give an occasional 

thorough trimming. 

5. Thinning out the tops should be practiced regularly. 
6. Do not continually prune off the lowest branches. 

XVIII. Data on PRUNING 

CHARACTER OF WORK. Number Number Per cent 
orchards. acres. orchards. 

Character of work: 
MG ch lence reece a iag cess ea ce jol the. siver'e: cseyctaue stage: poets 156 ab ats: 30.6 
Re Tpeerctebesr wes Sastre secs sisi seo: 3) c iche- ekeuepersncecsh eters 184 1,772 36.1 
Epaeinet re meetediens: 5.75 .nte w! Sle tole fos sto doa 3 129 I,299 2533 
HMO eter Serta teiic aw x ciahaye ie: ¢min “@ Gs S-3he ae 41 483 8.0 

Frequency of pruning: 
eve RBCS Se des ctor Sk pio wrarcuca ke + coher warete 256 2,766 54.6 
eay OGAEE VGA Cea i's 5100 h.cioiecx e ao, vos @ Sees 106 I, 230 22.6 
EE aUtNtC VCAT oS oS pane s'are Tan 3 oeSe-o oes 36 386 Hod 
MeN CICELY. wie oe reo cere eek oe ce nee ee 71 875 15.1 

Other features of pruning: 
PE cIp tO AIS a a eae Fe ks 0s he 6 dea vas 54 468 65.9 
Bip rsa tOO Ua Shia rc. cisanc.e scare cers Gia Sieh eee 28 270 34.2 

NUMBER OF TREES PER ACRE 

There has been great variation in the number of trees planted to 

the acre. A few orchardists have planted as close as 22 x 22 feet, some 

have put the trees as far apart as 50 x 50, but a majority have planted 

at 36 x 36 or 40 x 40. The favorite distance has been 36 x 36. This 

means 33.6 trees to the acre, a number which is far too many to fit in 

with the best methods of modern orchard management. A glance at 

Table XIX shows that 47.9% of the area has been planted at 36 x 36 to 

40 x 40 feet apart. In young orchards set since 1890, more attention 
has been given to placing the trees at proper distances. None of the 

newer orchards contained trees nearer than 31 x 31, while the largest 

numbers were set at 35 x 35 or 36 x 36. It would be much better 
if all the trees were set 40 to 45 feet apart. 
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The distance between trees affects in an important way the thor- 
oughness of spraying and the character of the fruit. When trees are 

close together, it is often difficult to spray from all sides, and frequently 
impossible from the most important side of the tree. Great losses 
from the effects of scale and codling moth have been sustained because 

of crowded trees. More room between trees will facilitate spraying and 

tend to insure better quality of fruit. 

XIX. Distance BETWEEN TREES 

TREES SET BEFORE 1890. TREES SET SINCE 1890. 

DISTANCE APART. 
Number | Number } Percent | Number | Number |} Percent 
orchards.| acres. acres. jorchards.| acres, acres. 

Notovertcix (25 ft ncyauicieisis <u eteenelvinke 17 171 3.4 _ _— _ 
26nx 200t0 30K SOubs seis oie vie ave paeilake 122 | 1,041} 21.0 —_ _ — 
Broa Tet Oese Kise Cbs eroicrhe ceate sole eraeyeie roy | aa ue oe 23.2 9 gI 56.2 
SOs ORO A OPI aONbeme cen ine sree aisle ele 221 | 2,377% 47.9 3 12 Whee. 
AL AT tONSO KX MOMts cserckets a stedse ss sal 12 | 144 2.9 4 59 36.4 
ORRAOOMLE Me ete ne aia oir oleae ete 4 28 6 — — — 
GOm aah itis sie oleh re weiie care Oslo ares 6 52 Lar — —_— _— 

Trees set Trees set 
before 1890. | since 1890. 

Average number of trees per acre............ceecseee: 38.2 36.4 
Average distance apart occ icn.0 vce bis aco Pee a ee 22018 34.6 

RENTED ORCHARDS 

Only thirteen and three-tenths per cent of the orchards are rented. Of 
this number almost one-half, or forty-six and two-tenths per cent, are 

rented for five years or more. The average period of tenure is four 
years. This investigation of rented orchards, and the period of rental, 
gives a much better showing than was made from computations in Wayne 
or Orleans County, and represents a condition which is very much as it 
should be. 

XX. OrcHARDS RENTED AND ORCHARDS WORKED BY OWNER 

TENURE. Number Number Per cent 
orchards. acres. orchards. 

pL GIR siren iy efelcone, cstoaaiewe a taveteasconecateusuaueartetensaee 78 673 Tigers 
Worked by owner..... aidhasVoleiorans SARA Cates 507 5,360 86.7 
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XXI. YEARS OF TENURE 

r Number Number Per cent 
YEARS OF TENURE. orchards, acres. orchards. 

“TESTE A ae en 15 106 19.2 
“TSG! SERIES op OA SD eC CRM Reece 14 174 18.0 
pe ANG LOUTLYCATS ors ic.s%- oo! cl'e.o «oe eins tiene 13 DOD LOE 7, 
Sire NOLS YAS: <5 aie c)e sls we «sine + cates ern 36 171 46.2 

YIELDS, PRICES AND MARKETS, AND INCOME 

Vields— Four tables are presented herewith which give the essen- 

tials with respect to yields. The table on yields for the entire county 

is only approximate, as is that on average yields per tree. All yields 
are much reduced because of the scale in the western part of the county. 

XXII. AppRoXIMATE TOTAL YIELD IN BUSHELS FOR ENTIRE COUNTY 

ee epee C CSS DIS COT b) ; sis’ aia ccdd'e ete, wlara.e > Ale leterats is <ahe aloibe Ym esa wat eraus 623,204 

a meee eyattc CTISIIS F CDOEL) ec ofc: .c'sraiaternjereuc « myc tuecei aus «alors eta lone. sia anes L,421,706 

1GCD sn soled Gn SHS 6.6 GG MO He DEW Dio Goo UO US Gone eur oma sono Acs 3,445,000 

LS CN Neea es RoMeuet eke n elle lake (slis <oKalyal lloilellorenasle' shel =\lerfohelisivowm/of'e) eNevane tateKenietalis erin We tele lsielsioc« 4,622,200 

HON OP ene pite etewer oar el exerted +? ohod ciateeietchelfel stole te veliovaer’ey oe iet suehnis) skerelel vole els (sesFehevalsto 4,428,600 

TQO5 - ccc cece ccv ees e nese c ens seer aseessace senses ecrscrccssene 3,751,000 

UWGWs sab dooed dasdopocancdd adeC Paso e moo EU MGs ds Godda qudamacScors 4,124,000 

The estimates for the last five years are only approximate. 

XXIII. AvEeRAGE YIELD PER ACRE IN BUSHELS 

YEAR. bea | ener: Cees 

WHR cy Goe 6 AONE DA OU EAC ONO UO OOOO Snot e aa iP valiele: 236 
HYOZ 7 5 ceo SB AOI GO BOILED Cy DERG OD Ot 273 2,736 197 
IDS oan Pees Haba pds S lOc nas Dio momeEo mee 459 Apo G 195 
HOGER = co Selo S Gee CaOREC DOOD LO StU ol Cerne B72 4,152 155 
ICs OmteteMe ee ation are to clcVS Ss /a\'v evel ohckteeh alevaret tere) thats 173 2,031 I79 

The average yield for the five-year period is 192.4 bushels, which is 

29 bushels less than was found for Orleans County, and 34 more than 
was found for Wayne County. 



314 BULLETIN 262. : 

XXIV. AVERAGE YIELD PER TREE 

BOD . Sieratcnk a ele sR a Pee eines valet Sa ... 6.2 bushels 
QOS yn dic, os a. oe om wig Syagele Seteeel aCe 4 aoa cat cde cay tae es 5.2 bushels 
DQ OAc ei oy 0) i's vl 5/u' 2, St elasarohp eye <baus feialel =e iarie Sake owls al es ee 5.1 bushels 
113 YoY eRe AER see EIS ASA cht RENE SE 5 76i'o)'a-0 10 12, anal a ee 4.1 bushels 
LQOO}: sca obecps aie eteretoustene sets ae reyes Se ee er eae a 3: 5) oh ayaa 4.7 bushels 

WEA SO i ee ane ne cui Scie ae seeate's ica we Gane eee 5.0 bushels 

These results were obtained by dividing the average yields per acre 
(Table XXII) by the average number of trees per acre, which is 38.2. 
This average yield per tree is two-tenths of a bushel more than was 
found for Orleans County, and is one and four-tenths more than in 
Wayne. 

XXV. CLASSIFICATION OF YIELDS 

1902. 1903. 1904. 

YIELD PER ACRE a) 

IN BUSHELS, Num- | Num- Per Num- |Num-| Per Num- | Num- Per 
ber or- | ber |cent or-| beror- | ber jcent or-| beror-| ber |cent or- 
chards.| acres. | chards.} chards.} acres. | chards.| chards.] acres. | chards. 

O—DOGs-scais soi lctene siete 32 330 35.2 32 389 8.7 84 899 3310 
ROT —=2 OO cele ere vele tel eralaiaie ts 36 443 39.6 288 695 77.8 Io2 |1,132 41.1 
BOT=3OO.5 cictecisiereie: ever seve 8 8.8 25 326 6.8 29 285 TL.7 
301-400. SOO OG MEO OO I2 II5 13.2 19 163 Ear 20 152 8.1 
AO RS OO mie eeialcrstcscne sierens 2 15 2.2 3 29 8 me. 104 4.4 
OOOO esern cea cere oh _ — 2 8 5 I 83 py 
GOIS7OON-E sreler= osc) ookeses I 4 5 ee 4 I 6 Ast I 6 4 
WOT=SOO scene Serco eke eee _— _ —- — —— == == sd 
SoT—OooO a ee) oc-ctomic als _ —_— — —— == == == —— 
QOT—TOOO sess «cies sievevasous — — — —— —— === a ——— 

CLASSIFICATION OF YIELDS 

I905. 1906. 

YIELD PER ACRE —_— 
IN BUSHELS. | Five-year 

Number | Number] Per cent] Number Number! Per cent] average 
orchards.| acres. |jorchatds.jorchards.| acres. jorchards.| per cent 

orchards, 

G=LOON, stale onal chanecb ie apetrasieters 212 2,416 53 200 2,348 45.5 35.2 
TOV—2OO0 ne. see cecsleleicieeuie we 148 1,412 37 138 1,694 Sr. 45-4 
DOT—ZIOG siarazcrele eraterete mierereistens 18 208 4.5 58 558 132 9 
ZO I—~A OO ani srevalnivicro eieveheslevete I2 ™74 3 16 120 3.6 6.6 
AOT—S OO cis isivteloleteelcuste otelerat 4 20 I 6 74 1.4 2 
ISOT—O00. ac once: siete etele.e seas 2 160 “s a5 4 28 9 5 
GOP FOONs Srihari ashes Shapeterate 4 14 I — nit) 6 
POE—SOO cic «ke eteisinve a cit ianerer ne —— 18 82 4.1 8 
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Prices and markets.— The table given below shows the average prices 

fer the crops as they were marketed for the different years. The averages 

for 1905 and 1906 were based on a smaller number of computations 
than for any of the other years; still they are representative for 

the county for those years. 

XXVI. AveRAGE Price Patp TO GROWER 

HOW MARKETED. 1902. 1903. 1904. I905. 1906. 

BRI Ce SDE LMD ALEC caver cdegeh creases =) oleick eyeharsiiers) s\'ce tes avon ote $2 00 $x 82 $2 32 $2 18 $x 56 
iIPmeesper pushelsold amu bulk. s-a.svc creo e nrele ere 18 35 28 aie 27 
Price per Too pounds Sold to Ary... s.. a2. cues op one 29 35 30 42 33 
Price per roo) pounds for cider i290") 5. 3.0 - se .- — 20 24 

Niagara County apples go to a cosmopolitan market. Some find 

immediate markets in the large cities of the state, such as Buffalo, 

Rochester, and New 

York, but still larger 

quantities go to more 

general markets in 

the Middle West. A 

few growers store 

their fruit and retail 

in winter at Buffalo 

and Niagara Falls; 

but the bulk of the 

apples is sold to the 

highest bidding com- 
mission man. Very 
few growers reported 

any price for cider 
or vinegar apples. 

Such markets are 
not worth while. 

Under normal con- 

ditions the bulk of 

apples in the county 
is handled in the 

a CFR a, cae zs apple barrel. Up to 
Fic. 39.— Result of a bad crotch. Three limbs were pe ve 

started from same place, and when heavy each has Ne Meets AEC, 2 
split off. sorting table and the 
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apple barrel were the characteristic features of the apple industry. But 
with the introduction and spread of the scale, important changes have 

occurred. Since 1902, the cider mill and the evaporator have come to 

the fore. In 1902, only .9% of the apples went to the evaporator. In 

1903, this had increased to 2.8%; in 1904, it was still increasing, and had 

run up to about 7.34; while in 1905, the evaporator claimed 34.1% of 

the crop. This seemed to be the climax, for in 1906, the evaporated por- 

tion had fallen to 27.14. 
There have been three chief causes for the production of so much 

inferior fruit: The apple scab, the codling moth, and the San José 

scale. In 1905, there was considerable scab on apples, but since then 

there has been but little. There is considerable loss every year from 

codling moth. But the most potent factor is the scale, which is a pro- 

lific feeder of the evaporating factory. 

Outside of the scale-infested area different conditions prevail. Take, 

for instance, the year of 1905, when our field notes were the most com- 

plete, and another aspect is presented. Our records for that year 

show that in the eastern part of the county the evaporator received 

only three per cent of the crop, whereas for the entire county in the 
same year thirty-four per cent went to the dry-house. Similar con- 

trasts might be constructed for other years. The time seems ripe, then, 

for a fuller recognition of the importance of fighting the scale, and 
every effort should be made to destroy this pest. Every apple grower 

who allows scale to breed in his orchard should feel that he is not only 

injuring his own business, but helping to stigmatize the character of 

the whole county. 

XXVII. DisposaL oF THE CROP 
$e 

1902. 1903. 1904. 

HOW MARKETED. 

| Bushels. |Per cent.| Bushels. |Per cent.} Bushels. |Per cent. 

SOlG sin IDALCLENS oicisie te vos a iat v bouaue) oan | 188,692 84.1 381,712 78.5 419,890 77.0 
Sold@in’ Dulles 2542 le sais bielscs cee 33,622 I5.0 90,606 18.6 85,059 r5.6 
OGIG TO EVAPOLALE. 2% «win ors lous ee 2,050 -9 13,645 2.8 39,726 7.3 
Otherwise disposed of.......... 500 I 384 es 
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1905. 1906, 
HOW MARKETED. 

Bushels. |Per cent.} Bushels. |Per cent. 

Old aa harrelse wes cei sowie a oe otis cities some waco = I25,043 57.8 183,419 67.8 
SEPA PUMETERPSETI cae ooo elo a, sy alia, shea) avece. "s/o "clev<i ue slay elle heb ecepenelonoliets I7,500 8.1 13,900 ons 
SOMONE VATIOTALGS suyaie tise che hoe asin es talsle Ste eran a ree 13,738 34.1 73,183 27.1 

Income per acre.— The information gathered on this point is displayed 

in two tables. One shows the average gross income per acre for each 

of the five years. The general average for the five-year period is 

$109.20 per acre. This is $16 less per acre than was found for Orleans 

County. The second classification shows how these incomes are dis- 

tributed with reference to the number of orchards and number of acres 

under each group. The grower will find it interesting to study these 

tables with reference to his own orchard. : 

XXVIII. Averace Gross INCOME PER ACRE 

2260 S. GE GMI eae oOe ae eer RP bora? iri: wey trea hort $112.00 
1903 ; SONOS SOTO Dep ROURA GIO END. EERE OCRONCH NT OSG Orn OC ORSON - - 129.00 

HOO 64 oOo UO OU GO. 6 BIG OD 5 Din OIRO D Didnt ce CAINE ooo OC Olin uib. etme Once 98.00 

MC) Meta letaieaetelelsis sb sis cutie ie eleva lav oleh auiele otc (eho oye Adee Aemgayie aalel Mears! slielaneibl si stersls) of 103.00 

NOOO Gg eee seh ane aasi ee ap ohare eae ray el oh cer eter or atn Pah oatemta’/a sire sore cal ot ote tat cfaysl eualiars (ove é 104.00 

General average for the five-year period................ Heke eee G$i0g.20 

XXIX. CLASSIFICATION OF INCOMES 

1902. T903. 1904. 

INCOME PER ACRE. 

Number Number | Number | Number | Number | Number 
orchards.! acres. jorchards.| acres. jorchards.| acres. 

O- 25 16 161 22 246 71 704 
26- 50 Io 96 55 457 I04 ir sects 
5I- 75 23 302 58 593 720 I,146 
76-100 33 315 69 643 126 1,241 

IOI-I25 33 322 79 828 IIo 1250 

126-150 35 585 50 557 98 1,113 
T5I~-L7S 2I SII 51 369 68 560 
176-200 28 314 57 TA4 16 147 
201-225 TS 269 46 796 14 278 
226-250 27 542 13 I12 19 547 
251-275 30 560 4 262 II 327 
276-300 2I 883 5 32 4 35 
301-325. — — 4 57 eons 

326-350 31 345 17 351 5 34 
351-375 4 375 = SS II 400 
376-400 — —= — 2 Io 
401-425. —— —— 8 437 2 21 
Aaa EI. calidre ina cre ain (ete: etn tevore ie Stale: oveinigs —_ — is poems r b i 3 437 
SUS A iho Maier aie aie since Mare teste, clare «ever: —— == = a = 
A Demet ater fate ietaer ia syote ec aiaie Cid os ee she. 3 = a = ———- I 16 

== = = =— I 15 
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CLASSIFICATION OF INCOMES 

1905. 1906. 
Five-year 

I average 
INCOME PER ACRE. . per cent 

Number | Number | Number | Number |orchards.(a) 
orchards.| acres. |jorchards.| acres. 

Ge OG DD. ce EOD oo Oooo an oilitac Got 5 IU 21 —— — 5.5 
Ze Ole fome cans ana kee acevs. ons SteWaLat eo eee ore hou cieresenohtneks 118 931 98 804 La2% 
ie An oo Po om Oo OTOL OC OO CO DIDINOO COIDIO.G. 82 978 I0o 718 I4.0 
FG TOO sherayevenore. a'oieWe ia le lersterein aoslictare wile oie anal, aioe 108 953 a SS 890 TS s2 
TELIA arte terrsuelias sBaievekenoke ceten ete) siete teeWaieueuap ce asimneneke la 70° 784 43 673 12.4 
ToS ESOT Heres, cyetnc av oicgauarat ste tther seeps heb slices; ehelny crererawete 23 255 T5 Lye 8.1 
PISS) he Te Olete Ae Dime Sino OOS Pia Goma Oe OS 29 582 25 445 yee 
TH O— BAO s ears tela Sesh oa cele cue, Spee Ele ene woe ms ieboye oles bao) 207 42 404 5.6 
AOI ay DIe alcuetevalete hove ts cevie. cue caexe dono eemensy aloreeies semterome ete 34 280 16 213 4.6 
BATH AG CG IRC DDE BO OO SOP Go GEO 6 Sue 6 249 20 733 Sek 
PMerien D1G as: syoiel ohsliol aucyel oie tie teh ceaeeene Sion Sess cceleleseriaietese — = 6 288 223 
DI O—BOO siataccie renee! ste aleware oestrone Oaks tie -eteniay se hetel oem ==. = = === Tne 
PRO 51215 sce ese nerasie aids or whidiie fs wrratssi'eley'oltoeita ila) stalin fevenalle —— od I 12 a5 
A= HOAr iG > Io a Ho SC IOS OO SOG == = a Io 2-5 
BGT Beh stave ole nevab satel A ase Ore el ape reuegene sc usrevekoie keene: sehen I ay I 4 8 
RA OD savers Mhoustal sis snolencun ot araratarst aera aeaiet aya) oysresonete — = es SS | 
BOE A ZS craya wisi loans hey shales arm seus ae Pecos, saps) ears whatever i's _ == == = -9 
AE OY Ufo) Ie Me LO ice Cae Oe LCOS GOO OCT ro SO I 4 —=— ee b UES 

OMET ASO cists ich saeieue aie, Sie pein vw ore otere eee wehontes => — == —= Aer 

Fic. 40.—A sample of good pruning, showing the heaiing process well under way 
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SUMMARY 

Extent of the survey.— During the summers of 1905, 1906 and 1907, 

over 716* orchards containing 6,000 acres were canvassed in Niagara 

County. There are approximately 24,200 acres set to apples. Repre- 

sentative districts all through the county were examined. 
Age of the trees—A majority of the orchards were planted thirty to 

forty-five years ago. Five and four-tenths per cent were set out before 

1850, 81.1 per cent were planted between 1850 and 18709, and 13.6 per 

cent since 1880. During the past seven years, the scale has deterred 
many from planting orchards, but the decreased plantings began twenty- 

seven years ago, and the acreage has been on the decline since 1880. 

Soils— The Dunkirk loam and the Dunkirk clay loam are the best 

soils for apple production. Clyde loam gives the lowest yields. Too 

little attention has been given to drainage, and much loss has been 

sustained because of this neglect. 

Drainage.— Fifty-two and two-tenths per cent of the orchards have 

good drainage, about twenty-six per cent have fair drainage, and about 

eleven per cent have poor drainage. About eleven per cent have locally 

bad drainage. A little money spent in draining the orchard land would 

prove a good investment. | 

Fertilization. Barnyard manure is used more than any other fer- 
tilizer. Sixty-one per cent of the orchards receive manure, about four 

per cent are given commercial fertilizer, and about twenty-two per cent 

are not fertilized at all. Cover-crops are used to the extent of nearly ten 

per cent. 

Tillage.—Approximately fifty-one per cent of the orchards have been 

tilled for five or more years, and twenty-eight and nine-tenths per cent 

have been in sod for the same time. Five-year averages show larger 

yield and greater income for tilled than untilled orchards. The per- 
centage of tilled orchards seems to be on the increase, for in 1905 fifty- 

two per cent of the orchards were tilled. There are many sod orchards 

that are well cared for. Of the sod orchards, those not pastured have 

given the largest average yields. Where pasturing has been practiced, 

hog treatment has proved the best. 

Enemies of the apple— During the last six years the scale and cod- 
ling moth have been the worst enemies of the apple. Collar rot is bad 

only in sections, and generally on poorly drained land. More attention. 

must be given to spraying to insure good quality of fruit. 

Spraying.—About four-fifths of the orchards are generally sprayed. 

The presence of the scale has made very little difference in spraying 

* Includes 135 orchards not embraced in Table I on page 288. 
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practices, although it has increased the kinds of spray mixtures used. 

Very few of the scale-infested orchards have been treated with scale- 

killing mixtures. Paris green with Bordeaux has been most generally 

used. When averages are considered, there seems to be a definite rela- 

tion between spraying and yield and income. However, this does not. 

hold with four sprayings, probably because of other disturbing factors. 

Unsprayed orchards give an average yield of 261 bushels, with an aver- 

age income of $45 per acre. One spraying gives 364 bushels, and an 

income of $93 per acre. Two sprayings yield 509 bushels, and give 

$1o1. Three sprayings carry the yield to 577 bushels, and the income 

to $171. The largest number of orchards and the greatest number of 

acres are given two sprayings per year. In well-cared-for orchards, 

the maximum yield comes with three sprayings; but the maximum in- 
come follows four sprayings. 

Pruning.— In sixty-six and seven-tenths per cent of the orchards com- 

pared as to character of pruning, the pruning is good or fair, in twenty- 

five and three-tenths per cent it is poor or neglected, while in eight per 

cent no pruning is done. Effective and profitable spraying is impossible 

where insufficient pruning is done. More pruning and greater regularity 

of the work must be adopted in order to bent successfully the serious 

pests. 

Distance between trees— The average distance between trees is 338 

feet. The favorite distance is 36 x 36. Nearly half of the orchards were 
set from 36 x 36 to 40 x 40. In forty-seven per cent of the orchards 

the trees are too close. 
Rented orchards.— Very few orchards have been rented. Only thir- 

teen and three-tenths per cent have been held by tenants during recent 

years, and of these forty-six and two-tenths per cent have been let out for 

at least five-year periods. 
YVields.— The average yields per acre have been: 1902, 236 bushels; 

1903, 197 bushels; 1904, 195 bushels; 1905, 155 bushels; 1906, 179 
bushels. The average for the five years is 192.4 bushels. 

Prices.— The average prices per barrel have been: 1902, $2.00; 1903, 

$1.82; 1904, $2.32; 1905, $2.18; 1906, $1.56. 
Income per acre The average gross incomes per acre have been: 

1902, S112 1903;:pL20; 1904, $98 ; 1905, $103; 1906, $104. The general 

average for the five years is $109.20. 

Varieties—About thirty kinds of apples are grown in the county. 

Rhode Island Greening, Baldwin and Northern Spy are the chief vari- 

eties. Russets, King, Tolman, Twenty-ounce and Hubbardston, how- 

ever, are grown to considerable extent. 
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NECROSIS OF THE GRAPE VINE 

In drawing the ordinary implements of grape-culture through the 
vineyard, occasional vines are caught and broken off or their roots 

are torn loose, so that nearly every year new vines must be set out 

to replace them. Viticulturists, in a few localities, have noticed that 

not all of the vines that have to be replaced are broken loose but that 

they have “just died,” while in those sections where the grape-root 

worm is present all such losses are laid to this insect pest. 

INTRODUCTION 

From a careful examination of vineyards in three of the large grape- 

erowing regions of the State (Chautauqua, Keuka Lake and Niagara 

Triangle), the writer feels safe in saying that a large percentage (per- 

haps 50%) of vines whose death is attributed to root worm, or “ just 

died,” is due to some other cause. The fact that vines die in a similar 

manner in regions in which there is no root worm goes far to show 

that the root worm may not after all be responsible for everything 

attributed to it. Examination of such dead vines fails to reveal any. 

root trouble or any insect or borer in the stem, but if microscopic 

examination of a thin section of the stem be made it will be found 

that a fungus is growing there, plugging up the sap tubes, slowly 

destroying the living tissue and eventually killing the vine. 

Since there appears to be an organism responsible for the dying of 

these vines, it becomes the duty of the plant pathologist to learn the 

life history of the organism, the conditions of its life and growth, its 

means of entrance into the stem of the vine as well as to devise or 

discover preventive measures. From conversation with vineyardists 

(many of whom have been met at the various fairs), the writer has 

found that nearly all are acquainted with the general characters of 

the disease but that relatively few practical growers recognize this as 

a disease, much less give any thought to a means of prevention or 

control. 

It requires much time to work out in detail all of the points in the 

life history of a fungous parasite, but the importance of this disease 
to the vineyardist seems to warrant the publication of a preliminary 

report in order, first, to call attention to the disease; second, to obtain 
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further information regarding the manifestations of the disease ; and third, 
to suggest such preventive measures as seem most likely to be of value.? 

VARIETIES AFFECTED 

In the Chautauqua belt, it is naturally the Concord that is most often 
affected. The disease has been seen in Niagaras, Moore’s Early, Aga- 

wams, Pocklingtons, Wordens, Lindleys, Isabellas, Catawbas, and White 

Scuppernong, the latter from Georgia. 

DISTRIBUTION 

There seems little doubt but that this disease is the one described by 

Selby and Van Hook (’07) as localized stem blight. At the time circular 

64 was written, in February 1907, the disease was known for only two 

localities in Ohio, namely at Unionville, 

Ashtabula County, and at the Experi- 

ment Station vineyard at Wooster. 

Mr. E. L. Worsham sent the writer 

material from Atlanta, Georgia, under 

date of May 6, 1907, and from this the 

fungus causing the disease was readily 

isolated. This was on white Scupper- 

nong. Prof. H. H. Whetzel, of this de- 

partment, collected specimens of the dis- 

ease in Noble County, Indiana, May, 

1904. Erie County, Pa., Port Hope, On- 

tario, Canada, and California may be 

admitted as doubtful sections. 

In New York, the disease is widely 

Photo July 20, 1908 distributed in the Chautauqua belt. 

nik Gee ayuhe eanined att pee There, it is particularly destructive to 

but failed to put out shoots young vines, but is also present in old 

vineyards where it seems to do less 

damage. The writer has collected or received specimens from Westfield, 

Brocton, Fredonia, Dunkirk, Silver Creek, Sheridan, Irving, and other 

places. In the “ Niagara Triangle” it has been received or collected 

from near Hemlock, Romulus, Kendaia, Interlaken, Port Byron, Syracuse, 

Baldwinsville, Canandaigua Lake, and others. From the Keuka Lake 

The writer is especially desirous of obtaining information from as many sources 

as possible, and solicits specimens as well as observations regarding the 

disease. 
(’o7) Selby, A. D. & Van Hook, J. M. Dying of bearing grapevines. Localized 

stem blight in Ohio vineyards, Ohio Agr. Exp. Sta. Circ. 64:1-6, Feb. 15, 1907. 
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Photo. Aug. 15, 1908 

Fic. 42.—Pocklington. The few shoots put out in the spring soon withered and died; 
the root was still healthy 
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region there are specimens from Branchport, Penn Yan, Catawba, Bluff 

Point, North Crosby, Keuka Park, and others. No specimens have ever 

been received from the Hudson River district, but Professor F. C. Stewart 

(’99) states that he has seen it there, and reports it in Bulletin 167 of 

the Geneva Station. 

LOSSES FROM THE DISEASE 

It is not possible to give an estimate of the loss caused by this disease 
in New York vineyards. This is due to many reasons: Losses due to 
this source are usually attributed to other causes; unfamiliarity with 

the disease as such makes all estimates too low; in the old vineyards, 

where the progress is slow, many vines are so slowly devitalized as to 

escape notice entirely; in well-kept vineyards, dead vines are replaced 

immediately, thus leaving no opportunity for observation as to losses. 

In a few instances the writer has had opportunity to observe the 
ravages of the disease. In a young vineyard of 14 acres, three years 

up, careful observations were made in August, 1907, and at a fair 

estimate 4,000 to 5,000 vines were dead or dying. In another vineyard 

of 20 acres, the owner thinks at least one-third of the vines are dead, 

and from personal observation the writer thinks this a fair estimate. 
In 10 acres of Moore’s Early at Romulus, N. Y., where little attention 

has been given to renewing, at least 10 per cent. of the vines are dead 

or show symptoms of the disease. Nearly half the vines in a Niagara 

vineyard of 28 acres at Hemlock have the fungus in them and a few of 
them have failed to set fruit this year, while others are dead or in a 

dying condition. In some vineyards or in certain parts of others only 

an occasional vine shows any signs of the disease. 

SIGNS OR SYMPTOMS OF THE DISEASE 

There are many signs by which the disease may be recognized in 

the field: 
(a). A trimmed and tied vine that has failed to put out shoots (Fig. 

41). Such a vine usually splits open longitudinally during hot weather. 

(b). A vine that has sent forth shoots, the latter dying after a few 
weeks (Fig. 42). 

(c). Vines on which all or part of the shoots and leaves exhibit a 
dwarfing; internodes short and leaves very small and often crimped 
about the margin (Fig. 57). This symptom is observable from a 

distance. 

(99) Stewart, F. C. & Blodgett, F. H. A Fruit Disease Survey of the Hudson 
Valley in 1899. N. Y. Agr. Exp. Sta. Bull. 167:297-299, 1899. 
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Fic. 43.—Worden. 

Photo. Aug. 15, 1908 

See also Fig. 54, which is the same vine 
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(d). Leaves of nearly normal size showing a blanched or chlorotic 

condition and often crimped about the margin. 

Photo. Sept. 7, 1907 

Fic. 44.—Concord. Excres- 
cences on a main stem of 
a seven-year-old vine 

(e). Apparently healthy vines with leaves 

and fruit shriveling away and dying in the 

middle of or late in the summer. - 
(f). The presence of fleshy or corky ex- 

crescences on the stem and arms during the 

summer; in the autumn these dry down and 

become reddish brown and the following spring 
slough off. They have somewhat the appear- 

ance of new growth to heal a wound and are 

in longitudinal ribs, 1-6 inches long; globose, 
tumorous bodies 14-3 inches in diameter, on 

one side of the stem, or a gnarled growth 
encircling the stem near the base (Figs. 44, 45, 

49, 47). 
(g). The presence of minute black pimples, 

fruiting bodies of a fungus, on a dead spur, 

on dead bark or on dead wood under the bark. 

(Fig. 50.) 

(h). The presence of small reddish brown 

spots on the green shoots (Fig. 48). The 
spots may be one-eighth of an inch in diameter 

and distinct ; anastomosed to form a continuous 

diseased area sometimes extending for an inch 
or more up and down and half-way round the 

shoot; or in narrow, v-shaped, longitudinal slits. 

(i). Any of the above conditions may refer 

to one arm only, and any vine may show only 

a few to nearly all of the conditions named. 

(Fig. 49.) 

NAME OF THE DISEASE 

This disease has been called Anthracnose by 

Atkinson (’04). Selby and Van Hook (’07) 
refer to it as localized stem blight. From an ex- 

amination of the brief descriptions it seems not 

(704) Atkinson, G. F. Anthracnose of the Grape. 
Agr. Exp. Sta. of the Coll. of Ag. Cornell 
Univ. Press Bulls. 1 and 2, April 25, 1904. 

(07) Selby, A. D. & Van Hook, J. M. (1. c.) 
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Photo Aug. 20, 1908 

Fic. 45.—Niagara. Globose swellings on a vine well loaded with fruit 
The Fusicoccum fungus has been isolated from this vine 
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improbable that this disease was referred to by Galloway (’89) as Black 
Knot of the grape, and said to be due to frost injury; by Fletcher (89) 
also as Black Knot; by Woodworth (’92) as Root Knot or commonly 
as Black Knot. The material which Fletcher examined was sent to 
Dr. W. G. Farlow of Harvard University, who suggested that “ the 

trouble, however, is climatic rather 
than fungous,” and perhaps due 
to frost injury. The frost-injury 
idea is a very common one. 
Growers commonly refer to the 
disease as Side Arm, Dead Arm 
or Black Knot. 

In European literature, we find 
humerous references to diseases 
of the vine. Besides root and stem 

diseases ascribed to Dematophora, 
Armillaria, and the like, there are 

a number of so-called physiologi- 

cal diseases. These are described un- 

der various captions such as Fol- 

letage, Chlorosis, Rougeot, Brous- 

sins, Exotoses, Fongosités, or Tu- 
bercoli. Viala (’93) has de 

scribed and illustrated a disease, 

Broussins (excrescences), as due 

to frost injury. From  descrip- 
tions of general appearances one 

might easily believe that near- 
Fic. 46.—WNiagara. Enlarged view of ly any of the above were the 

an excrescence seen in Fig. 45 (nat- : ; 
ural size) same disease as the one with 

which we are dealing. Some of 
the illustrations, especially those of Viala, might be readily used to 
illustrate this paper, since the points of similarity are so great. 

Photo. Aug. 20, 1908 

: Galloway, B. T. A record of some of the work of the Division. Part II, 
Sel Section of Vegetable Pathology. U. S. D. A., Bot. Div. Bull. 8:63, 1889. 
(789) Fletcher, Jas. Report of the Entomologist and Botanist. Rept. Can. Exp. 

Farm, 1889, p. 87. * 
(92) Woodworth, C. W. Root Knots on Fruit Trees and Vines. Univ. Cal. 

Agr. Exp. Sta. Bull. 99:1-4, 1892. a ee 
(’93) Viala, P. Les Maladies de la Vigne, Troisieme édition 1893. 1. c. p. 489- 

490, Figs. 227-232. 
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The relation of this disease to these 

“physiological diseases,” however, as yet 
remains a matter of investigation, so that 
none of these names could be applied with 
any degree of certainty. Anthracnose is 

untenable since that disease has distinctive 

and entirely different characters. Side 

Arm is not a good name to apply since 
it more frequently happens that the whole 

vine is attacked. Black Knot by common 

consent is reserved for the Knot in plums 

and cherries and is entirely different. 

None of these names seems tenable since 
they are either grossly incorrect or when 

descriptive do not express the whole truth 

and are unaccompanied by name of fungus 

so that identity is uncertain. It therefore 

seems that Necrosis (L., Gr. nekrésis, a 
killing, nekros, corpse) would be a more 
suitable name. 

ETIOLOGY 

Nature of the causal parasite. 

This disease is caused by a fungus (Fusi- 

coccum viticolum n. sp.).1 It is a vege- 

1 Descriptions of various fungi known to occur on 
species of Vitis have been carefully exam- 
ined but no species seem to have been de- 
scribed to which this might correspond. 
While it is quite possible that a so-called 
perfect stage may eventually be found, 
none is known at the present time. For 
that reason, the fungus must be placed in 
some one of the imperfect “form genera.” 
Fusicoccum has been chosen in preference 
to Dothiorella because of the presence 
of numerous paraphyses. Some of the de- 
scribed species of Fusicoccum have para- 
physes while none of the Dothiorellae are 
described as having paraphyses. 

Fusicoccum viticolum, Reddick, n. sp. 
Stromatibus rotundis ovoideisve; sparsis vel 
confluentibus vel dense gregariis; tectis, Photo Sept. 8, 1908 

dein. erumpentibus; nigris; carbonaceis; Fic. 47.—Isabella. Excrescences 
spurie plurilocellatis (1-6) ; _ostiolo non on two-year-old renewals, 
prominente perforato-punctatis; sporulis Keuka Lake 
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table parasite and is so small that it cannot be seen except with the 
aid of a compound microscope. 

When one examines the diseased part of a stem microscopically, he 

can find in and between the cells of the wood extremely minute cobweb- 

Photo. June 27, 1908 

Fic. 48.—Niagara. Lesions of the 
disease on green shoots 

like threads called mycelium. 
This mycelium constitutes the 
vegetative part of the fungus. 
It feeds on the substance of the 

wood cells, and other parts, grad- 
ually destroying them and pro- 
ducing a dry rot. 

The fungus may vegetate for 

several years and its presence in 

the stem sets up an irritation in 

the living tissue. The vine is ex- 
cited to excessive growth in cer- 

tain regions as though it were try- 

ing to throw off the irritant. This 
excessive growth is manifest to the 
eye as large, tumorous swellings 

(Figs. 45, 46, 47), or feshge 

longitudinally-ribbed excrescences 

(Fig. 44). As the sap tubes 

are slowly attacked and killed, 
the amount of water that reach- 
es the leaves and growing parts 

becomes less and less. This causes 

a dwarfing of the shoots and 
blanching of the leaves. Often, all 

the leaves cannot be supported and 

some turn yellow and die. For the 
same reason, fruit buds are 

developed sparingly and the fol- 

lowing year the vine either fails entirely to set fruit, or the setting is 

light. 
When the fungus has encroached far enough upon the living tissue 

completely to cut off the sap supply, the vine dies. This may happen 

subfusoideis, continuis, hyalinis, rectis vel leniter curvis, 6.3—IT.2 x 1.7—28; 
basidiis longibus, crassis paraphysibusque filiformibus, longioribus inter- 
mixtis. 
Hab. in ramis truncisque exsiccatis Vitis labruscae et rotundifolii vars. 
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at any time of the year. Often it is in the winter. A vine may ap- 

parently be healthy, trimmed and tied up and then fail to put forth 

shoots; in other cases, the vine may send out, in the spring, shoots 

which after a few weeks wither and die; or the collapse may not come 

until the middle of or late in the summer. 

Photo. Aug. 26, 1908 

Fic. 49.—Moore’s Early (2). Internodes short, no fruit, margins of leaves crimped, 
some of the leaves blanched, two arms entirely dead 

The fungus, like any other plant, develops bodies for reproduction 

and dissemination. These bodies are called spores, or pycnospores. 

and although they are much simpler in structure (being composed of 

a single cell) than a seed they perform the same function for the 

fungous plant. As long as the grape vine lives there is food for the 
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fungus and future vegetative development is assured. It is only when 
the vine dies that there is need for reproductive bodies. 

Examination of dead vines, or the dead part of large stems, late in 

the autumn or early: winter will show a great quantity of very small 
pimples; pycnidia (Fig. 50). These are formed by external growth 

of the mycelium and are composed of modified mycelial threads. 

Early in the spring, the 
interior of these bodies 

(pycnidia becomes filled 

with hyaline, slightly 

curved pycnospores which 
are small and can be seen 

only with the microscope 

(Fig. 51). They are vari- 

able in size and shape and 
can be seen in Figure 52. 

They measure from 6.3 to 
11.2% 1.7 “to 2/3. miieee= 
millimeters “(1 sigama=— 

1/25000 inch). In May 

and June, these spores are 

mature, and with the ab- 

sorption of moisture after 

a rain or heavy dew the 

gelatinous substance that 

surrounds them swells and 

forces the spores out of 

the top of the pycnidium 

in a stream. It is easy to 

find such streams of spores 

Fic. 50.—Concord. Pycnidia of the fungus on which are one-quarter inch 
canes. Loose bark stripped off in length or even longer. 

Photo. Oct. 26, 1908 

Germination of spores 

The spores when placed in a drop of water will germinate in 18 
hours or less, and the germ tube (Fig. 52) elongates to form a new 

thread of mycelium. If such spores are taken under sterile conditions* 

1The best sticcess in obtaining pure cultures came by direct transfer method. More 
than 75 per cent. of transfers made in that way were pure cultures. The 
poured-plate method was also used and pure cultures obtained in that way. 
The method was not satisfactory, however, since the spores did not germi- 
nate in the agar which I had with me in the field and, as they became very 
hyaline, were difficult to locate. 
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Photo. Nov. 2, 1908 

Fic. 51.—Photomicrograph of a pycnidium. The spores stream out 
through the opening at the apex 

SIL 

igs eB aN SS —* 

ea ma 
“te Foe OA, ake 

Original 

Fic. 52.—Drawing to show relation of parasite to host, compound 

pycnidium, germinated spores, and paraphyses 
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Photo. Oct. 26, 1908 

Fic. 53.—Pure cultures of Fusicoccum viticolum. From left to right, the first is 

from a poured plate, the second a chip of diseased wood transferred from in- 
terior oj a stem, the third from green shoots, the epidermis peeled back, the 

fourth a check, a stem sterilized Aug. 3, 1908 
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and removed to a sterilized me- 

dium in a test tube (Fig. 53), 

they soon grow and develop a 

felted grayish white growth. 
After a period of time, ranging 

from two to six weeks, new 

pycnidia will be formed which 

the same structure and 

spores identical with the 

from the original stem. 

process constitutes what is 

have 

bear 

ones 

This 

known as making a culture. 

Now the presence of myce- 

lium in the diseased grape stem 

may be demonstrated without 

the aid of a microscope and at 

the same time the identity of 

this mycelium with the fruiting 

bodies on the surface estab- 

lished. The process is another 

culture method. If the stem of 

a diseased vine be split open 

carefully, in order to _ pre- 

vent contamination from the 

propagative bodies of molds, 

mildews, etc., which are lodged 

in the bark or are floating about 

in the air, and a small portion 

of the interior removed with 

sterile instruments to a tube 

containing sterilized grape stems 

or some other nutrient medium, 

in a few days a felted grayish 

white vegetable growth or mold 

will spread out from the chip 
thus transferred and grow on 
the sterile stem (Fig. 53). The 
general appearance of the 
growth is identical with that de- 
scribed as having spores for its 
origin. Such cultures also de- 
velop fruiting bodies after the 
usual period of time and these 

GRAPE VINE. 337 

Photo. Aug. 20, 1908 

Fic. 54.—Worden. Shows progress of the 

disease from a first wire crown; root crown 

still healthy. (Same vine as is shown in 

Fig 43) 
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as well as the spores they contain are identical in every respect with 
those developed normally on the dead stem. 

Behavior of the spores under natural conditions 

We have seen that under artificial conditions spores will grow, pro- 
duce a mycelial growth and in turn reproduce more spores. Under 

natural conditions, there are many obstacles that prevent the spores of 

the fungus from accomplishing their normal function. Were it not 
so our vineyards would be completely destroyed in a very few years, 

owing to the enormous quantity of spores developed on each diseased 
stem, and the very wide geographical distribution of the disease. 

The gelatinous substance that aided in getting the spores outside the 

pycnidium now becomes a hindrance. When exposed to air the sub- 
stance dries and holds the spores in a firm mass, thus preventing 

ready dissemination by means of the wind. Water seems to be neces- 

sary to free the spores and this only comes with a rain or heavy dew. 
Moreover, the moisture which allows dissemination is also necessary for 

germination. So far as is known, one of three fates awaits the spores 
which are thus developed and extruded: 

(1). Some are washed by rain to green parts of the vine where, if 

conditions remain favorable, infections are produced (Fig. 48). The 
lesion begins as a small discolored spot which soon becomes brown or 

even black, and either forms a depression or a longitudinal v-shaped slit. 

There may be tinges of red about the margin of the lesion, but there 

is never a bright red elevated margin as in the case of the anthracnose 

on stems. 

(2). Others are washed to a wound or dead stub of the vine and 
there may grow and develop mycelium. No positive proof of this fact 
is yet at hand. Infection experiments are now under way to determine 

this point, if possible. The fungus progresses so slowly that it may be 
a number of years before results are obtained. 

(3.) By far the greater part of the spores are washed free by the 
rain and lodge in places where growth is not possible and die. 

Other means of dissemination and infection 

Observations in the field lead the writer to believe that spores do not 
play the most important part in the dissemination of the disease in the 

vineyard. One can frequently find cases when the disease seems to 

be localized in an arm (Fig. 49), or in the two lower arms (Kniffen 

system), while all other parts seem to be healthy. Since the trimmer 
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does not recognize a diseased vine (this is evidenced by the fact that 
many vines are trimmed and tied up and still fail to put out shoots), 

he goes from diseased to healthy vines and often carries a very small 

sliver of diseased wood on his shears or saw, which is deposited in the 

healthy vine. It would be exceptional and purely accidental if he should 
infect every arm of a vine at a single trimming. 

It is not an uncommon sight to see vines injured near the base from 

bruises by the various implements. In this way, also, diseased tissue 

Photo. Oct. 26, 1908 

Fic. 55.—Niagara. Cross sections of diseased stems (natural size) 

might be carried along and forcibly injected into healthy vines. Until 
infections were found on the green shoots these two methods were 

thought to be commonest and perhaps the only means of infection. The 
idea that it is a common method is supported by several facts. The 

action of the fungus on the old hardwood of the vine is very slow and 

the progress made is much like that of a wound parasite. This term 

is one which is frequently used in reference to heart diseases of trees. 
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Atkinson (’o1) has shown that some fungi producing heart rot can- 

not gain entrance to the tree except the living layer be removed, as in 

the case of a wound. The heart wood of a tree is dead and it is in 

this that the semi-parasite gets a footing. Longitudinal and cross sec- 

tions of an old diseased grape stem (Figs. 54, 55) show that the fungus 

has developed in a very similar way; very slowly and each year adding 

a new circle of diseased wood. The cambium layer or growth area 
tries to heal over the wound, but is 

irritated by the action of the fungus 

and develops the corky excrescences 

instead. Eventually, the stem is com- 

pletely girdled and the vine dies, but 

during this process exhibits some one 

or all of the various phases mentioned 

under signs of the disease. 

Distribution through diseased stock 

But now comes an even more seri- 
ous consideration. It has been possible 
to obtain pure cultures of the Fusi- 

coccum by stripping back the bark of a 
green shoot and removing under ster- 

ile conditions a bit of the diseased tis- 

Fid.-56.Concord. Anapparent- SHE to sterilized stems (Fig. 53)eumee 
ly healthy renewal, four years Would seem quite probable then that 
old. The old trunk, which was the fungus might readily live over 

aoe was pruned off last 14. winter in such places and continue 
its growth the following year. If such 

is the case and diseased canes were used for cutting they would even- 

tually yield diseased vines. 

Some nurserymen practically trim a vineyard for the privilege of 

carrying away the brush for cuttings, while in other cases owners make — 

the cuttings and sell to the nurserymen by the thousand. In either case, 

no attempt is made to sort out the diseased canes, since the spots on 

the canes are not regarded as having any connection with a disease. 

Thus it is to be expected that the nurserymen often use diseased mate- 

rial for stock. This is also more probable when the very general dis- 

tribution of this disease is noted. The progress of this disease is 

Photo. June 22, 1908 

(or) Atkinson, G. F. Studies of some Shade Tree and Timber Destroying 

Fungi. Cornell Univ. Agr. Exp. Sta. Bull. 193 :199-235, I90I. 
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not very rapid and it would be possible, no doubt, to obtain a two-year- 
old grape root that would show no signs of the disease. In a few years 
more, however, the effect 

would be very marked. This 

appears to be the explanation 
of the dying of so many vines 

in the young vineyards at 

Brocton and elsewhere. 
Experiments are now un- 

der way to determine means 

of detecting diseased cuttings 

in the nursery as well as to 

find out what percentage of 

the vines are diseased when 

spotted canes are used as 

stock. Obviously, this will 

require observations for sev- 
eral years, and so long as re- 

sults of this test are lacking 

the above must remain hypo- 

thetical. As a hypothetical 

condition, however, it is 

worthy of consideration since 

a little care in the selection 

of stock now may be the 

means of saving a great deal 
of expense and labor later. 

CONTROL 

Obviously, the spraying or 
washing of the trunk with 

vitriol or other poisonous 

chemicals will have no effect 
in curing a diseased vine. 
The fungus is inside and 
cannot be reached in this 

way. The problem of the 
cure of a diseased vine 
would be that of injecting, 

or feeding through the roots 

Photo. June 22, 1908 

Fic. 57.—Concord. A diseased renewal. Dis- 
ease had worked into root before old trunk 
was pruned off 
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(as fertilizer), some toxic substance. But such a procedure would as- 
sume that the fungus would more readily succumb to the poison than the 

living cells of the vine itself, and while such instances are known in the 

case of some fungi (Massee ’03), so far as the writer knows no one has 

made an attempt to determine the facts in the case of this organism. Even 

if such a method of treatment should cure a vine, it is questionable whether 

it would be practicable and for that reason should be left to the investiga- 

tor to determine. Such experiments are planned for another year. 

The thorough spraying of the trunks and green shoots of the vines 

late in May and early June would be of value in preventing new infec- 

tions from the spores developed at that time. Many vineyardists spray 

for fungous rots and insect pests, and it would be an easy matter to give 

the trunks a little more attention. For those who spray for insect pests 

alone it would not be a great deal more expensive to make up the insect 
poison in Bordeaux mixture, using the same proportions as though the 

Bordeaux mixture were water. 

Since a vine once diseased is almost sure to die sooner or later, eradi- 

cation would seem to be one of the best means of control. A diseased 

vine left in the vineyard is a menace to its neighbors and may be the cen- 

ter for a general infection. Eradication of this disease means the re- 
newal of the entire vine or of only a part of it. Figure 57 represents 

a case in which the removal of the entire vine would be necessary. 

Figure 54, which is the same vine as is shown in Figure 43, illustrates a 

case in which the whole root crown is still healthy and by cutting off 

the trunk near the ground the large sucker seen in Figure 43, would soon 

develop into a healthy vine. 

A number of the Chautauqua vineyardists practice this renewal sys- 

tem in a general way, but Mr. John B. Goggin, at Silver Creek, has set 

about systematically to eradicate this disease. In 60 acres, he has re- 

newed about one-fourth of the vines. On June 22, 1908, the writer had 

the opportunity of going over, with Mr. Goggin, this vineyard where 
many renewals of four and five years were bearing an excellent crop 
of fruit and were apparently in perfectly healthy condition (Fig. 56). 

Occasionally a renewal has come diseased (Fig. 57), and it was because 

of such cases that this visit was made. Apparently there were two dis- 

eases in the vineyard, one that could be controlled by the renewal system, 
another that could not. A study of Figure 54 will reveal the true 

source of the difficulty. In most cases Mr. Goggin had eradicated the 

disease but in some the fungus had grown into the root crown and thence 

into the renewal. According to Mr. Goggin’s observations, repeated re- 

(’03) Massee, G. Jour. Royal Hort. Soc. London, 28:142-145, 1903. 
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newals from such a root come diseased, usually in their second year 

(Fig. 57). 
Experienced trimmers assert that they can detect diseased vines by 

the appearance of the wood. That this is not always true is very evident. 

In many vineyards, the writer has used as a criterion of this disease the 

fact that a vine had been trimmed and tied up and yet failed to put out 

shoots. It would seem then that the best time to mark such vines for 

the eradication of the disease would be in the spring and summer when 

some one of the characters given above and illustrated in the photographs 
would be evident even to the laborer. Every laborer could be supplied 

with some wooden tags with a fine wire or with some strips of lath or 

shingle, and the diseased vines could be marked in this way with prac- 

tically no extra expense or loss of time. 
In cutting off such vines, care should be taken to get below the 

diseased area. There is no difficulty in detecting disease in the sawed 

end of a trunk, but it must be remembered that the fungus may have trav- 

eled farther than the brownish area. It is strongly recommended that a 

separate set of tools be carried for the removal of diseased vines. When 

the old trunk is cut off the stub should be coated with a heavy oi! lead 

paint. Ordinarily the diseased vines are not of so frequent occurrence 

that one extra set of tools would be insufficient for a squad of six 

or more trimmers. In this way, the danger of infecting healthy 

vines by way of the pruning shears or saw would be avoided. The lead 

paint should be smeared over the exposed stub to prevent any stray bit of 

diseased wood from producing infection, or the subsequent entrance of 
this or other rot fungi. 

In the case of vines just beginning to show the disease, some growers 
have asked whether it would not be just as well to leave the vine, getting 

such a crop from it as would bear while the renewal was being 

trained up and brought into bearing. The main object in leaving the old 
trunk would be to protect the renewal from being broken off by the horse 

hoe, etc. This is what Mr. Goggin does but in general it is not likely 

to give the best results. The sooner the diseased vine can be removed 

the better. In case there is danger of breaking off the renewal, a lath 
could be used to mark it, which could easily be put in by the person who 
is trying the vines. _ 

STATEMENT 

If at any time there is doubt as to the identity of this disease, growers 
are invited to send specimens of the diseased wood to the Department of 
Plant Pathology, New York State College of Agriculture, Ithaca, N. Y. 
An examination of the material will gladly be made and the result of the 
examination reported. 
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EXPERIMENTS IN THE GROWTH OF CLOVER ON FARMS 

WHERE IT ONCE GREW BUT NOW FAILS. 

During the work on the Tompkins county agricultural survey in 

1906, Mr. White and Mr. Shepard reported great difficulty in securing 

clover on farms where good crops of it were formerly grown. Similar 

conditions exist on many of the less fertile farms of the State. In many 
cases, the sections that once grew clover seed now fail to grow clover. 
In the spring of 1907, two such fields of two acres each were rented for 

the College and experiments were begun. A similar set of experiments 
were conducted at Cherry Creek in Chautauqua county, and pot experi- 

ments were conducted in the greenhouses. Additional work is now 
under way. 

It seems best to publish such results as have thus far been secured 

in order to answer the numerous inquiries on this subject that come 
from farmers. 

POSSIBLE REASONS FOR FAILURE 

Some of the conditions that might cause clover to fail are as follows: 

1. Lack of the nodule-forming bacteria. 

2. Diseases. 
3. Insect enemies. 

4. Poor seed or wrong kind of seed. 

5. Winter-killing—due to unfavorable physical condition of the soil. 

6. Type of farming—lack of one or more elements of plant-food in 
the soil. 

7. Lack of lime. 

(1) Lack of nodule-forming bacteria.—Whether or not the soil is in 

need of inoculation can be learned by pulling up some old plants, which 
are nearly always to be found in the fields, and looking for the small 

nodules or knots on the roots. If these are present, there is no need of 
inoculation. If they are not present, it would be well to sow a small 
quantity of soil from some good clover field over the land near the time 
of seeding. 

In the numerous fields that have been under observation in this State, 

the failure has never been due to the absence of the nodule-forming 
bacteria. In all the failures noted the few plants that were left were 
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well inoculated. In the test plots described later in this bulletin the 
inoculation produced no noticeable results. 

(2) Diseases—The clover Anthracnose is a fungous disease which 
attacks the growing plants usually during the first dry hot weather in 

summer, or during the ripening of the seed. The disease results in the 
rapid wilting of the leaves and smaller branches. Fields where clover 
is thus affected should not be seeded to clover again for several years. 
Alsike clover does not seem to be affected so readily as red clover’. 

Failures due to this disease are reported from Tennessee, southern Ohio? 

and adjoining states, but no such failures have yet been observed in 
New York. 

(3) Insect enemies.—The root borer is present throughout the State, 

but does not injure the plants until the summer of the second year. 
The eggs are laid in May and June in the one-year-old and older plants. 

They are not laid in new seedings. If other conditions are favorable, 
the first cutting of clover is all right. The borer may prevent a second 

cutting. Such failures after one good crop are common.. But if the 
clover fails to produce the first crop the root borer is not the cause. 

Fic. 59.-—Larva or grub 

stage of the root borer. lll 

Fic. 58:—Mature root borer. 

Natural size at right. 

Fic. 60.—Pupa stage of 

root borer. 

(Figs. 58-60, from Circ. 67, U. S. Dept. Agr.). 

The fully developed insect is a small, dark brown, hard-bodied beetle 

(Fig. 58). The larva, or grub (Fig. 59), is about an eighth of an inch 

long, dingy white, with honey-yellow head. The pupa (Fig. 60) is even 

smaller than the larva, also dingy white. There is one generation annu- 

ally. The insects winter in the adult stage and do not abandon the 

roots until about May, when they come out and begin laying their 

1 Jour. Mycol. 12 No. 85, pp. 192-3. Science N. S. 22 (1905) No. 564, p. 503. 

2 Ohio, Bulletin 196, p. xx. 
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eggs, most of which are deposited by the last of June. In a week or 
so these hatch into the larva, which soon burrow down into the roots 

of the plants. By the first of August-most of these have developed 
into the pupa form and by the first of October a part of them have 

grown into the adult stage, in which form they are again ready for the 

winter. 
Where prevalent, this insect may be found by pulling at the tops of 

some of the older plants. If the root, instead of being pulled out of the 

ground, breaks off at or near the ground, we may expect to find one of 

the forms just described somewhere in the broken part of the plant. 
The main tap-root is eaten and decayed. 

The effects produced are very marked. The holes made in the main 

roots of the plant cut off the rise of plant-food in the roots affected 

and the shallow surface roots left are insufficient to supply the needs 

of the growing plant, especially in dry seasons. 

(4) Seed.—There is a large amount of poor clover seed on the market, 

particularly imported low-grade seed, but this is not the reason for most 

of the clover failures. Good seed is usually obtained when the higher 
priced seed is purchased. 

Some farmers attribute failure to the difficulty in securing mammoth 

clover seed, but this does not seem to be the trouble. As a matter of 

fact, the medium red clover has done better than the mammoth in these 

trials. 
(s) Winter-killing—Where winter-killing is more severe than for- 

merly, it is usually due to poor physical condition of the soil. This 
may be remedied by adding manure, plowing under crops, or by drainage. 

(6) Type of farming.—In every location where clover is reported to 
have failed, large, well-developed plants can be found in the neighbor- 

hood of manure piles where the leachings have brought in considerable 
amounts of the soluble parts of the manure. In such cases, the plants 
are subject to exactly the same pests as in the field, and while the root 

borer is found to be plentiful, the first crop of hay is good. 

An opinion has been gaining prevalence during the past few years 

that clover can secure all of its nitrogen from the air and that it does 

not need a fertile soil. It is true that a considerable amount of nitrogen 

may be taken from the air, but it is likewise true that a considerable 

amount of it usually comes from the ground itself. Clover requires a 

fertile soil for success. 

In the same regions where clover fails there are farms on which it is 

growing well. These are nearly always farms that have been well 

manured continuously. It seems that continuous manuring has main- 
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tained the crop. But there are now many fields on which manure alone 
is not enough to re-establish it promptly. 

(7) Lack of lime.—This condition, as well as other reasons for failure, 
will be discussed in the following pages. 

EXPERIMENTAL WORK 

Several experiments have been conducted in different parts of the 
State in order to ascertain, if possible, what treatment would render 

the growing of clover profitable. Plot tests were conducted in Tomp- 

kins and Chautauqua counties by the College and a number of farmers 
have conducted codperative tests. 

Experiments at Cherry Creek, Chautauqua County 

This series of experiments was laid out on the farm of C. H. Hunt, 

who furnished the land and labor for the work. Adams Phillips laid 

out the experiments, but owing to removal from the State he was unable 
to continue the work. ; 

The land was formerly a fertile dairy farm, but the owner sold 

nearly all the stock and grew peas until this crop failed and he lost his 

farm. The experiments were laid out on a field that is uniform and 

nearly level. The soil is good valley land. It is well-drained loam with 

many small stones and gravel. This field for several years had been 

cropped to peas for the canning factories and was in a very impoverished 

condition. The peas came up sufficiently to form a fairly good stand, 
but soon began to turn pale and to twist. 

In order to ascertain just what treatment of the soil would prove best 

in bringing about an improvement in yield, a series of thirteen plots was 

laid out and brought into as good condition as possible with plow and 

harrow. All plots were 164 feet by 16 rods, with a foot space between 

plots. One-half of each plot was limed. Every third plot was a check, 

receiving no treatment. The plots were seeded to peas and received 

applications of fertilizers as follows: 
Plots 1, 4, 7, 10, and 13 checks, untreated. 

Plot 2 Muriate of Potash 50 pounds per acre. 
E Muriate of Potash 50 pounds per acre. 

2 1 Nitrate of Soda 100 pounds per acre. 
( Muriate of Potash 50 pounds per acre. 

5 ! Acid Phosphate roo pounds per acre. 

rf Nitrate of Soda 100 pounds per acre. 

1 Acid Phosphate 100 pounds per acre. 

“ 
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Fic. 61.—Medium red clover at Cherry Creek, unlimed. Notice the large amount 
of self-sown red-top. 

Fic. 62.—Medium red clover at Cherry Creek, limed. Notice the large amount 

of volunteer timothy. Compare with figure 61. 
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Fic. 63.—Cherry Creek, unlimed plots. 

Fic. 64.—Cherry Creek, limed plots. 
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50 pounds Muriate of Potash, 

Plot 8 Complete fertilizer,< too pounds Nitrate of Soda, 

too pounds of Acid Phosphate. 

9 Fifteen tons of manure. 

“ 31 Fifteen tons of manure (red clover). 

“ 12 Fifteen tons of manure (alsike clover). 

Half of each plot was limed at therateof 1500pounds peracre. Astrip 

through the center, including half of the limed and half of the unlimed 

part was inoculated for peas and for clover with soil from successful 

fields of these crops. All except plots 11 and 12 were seeded with 
mammoth clover. All plots were seeded at the rate of 15 pounds per 

acre. Soon after the young plants were up there was a noticeable dif- 

ference in the size and vigor of both peas and clover on the limed and 
the unlimed areas. All plots passed the winter in fairly good condition, 

and in the spring showed practically the differences just mentioned, with 
the addition that very soon there was a noticeable difference in the 

plants other than clover growing on the limed and the unlimed areas. 

On the unlimed plots the principal grass growing with the clover was 

red-top, which formed a considerable part of the growth on all plots. 
On the limed plots the red-top was replaced by timothy, which grew 

well and formed splendid heads. No grass seed was sown. 

During the early part of the summer plot 12, which was seeded to 

alsike clover, was apparently better than any of the others. The plot 

seeded to medium red clover was also better than those seeded to mam- 

moth, but no appreciable differences could be noted in the fertilizer 

treatments. Plot 9, which had received manure, appeared better than 

any of those receiving fertilizers. 

These plots were harvested the second week in July, and the hay 

weighed in a partly cured condition while in windrows. The alsike 
clover was much more advanced in maturity than the mammoth, while 

the red was intermediate in ripening. Both the red and the alsike had 

produced a heavy growth and were lodged to such an extent that a large 
amount was left as stubble, so that the yield, when compared with the 

mammoth clover, was greater than is indicated in the table of yields. 

The inoculation produced no noticeable results in any case, either on 
the peas or the clover. 

12 

a 
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YIELD oF PLots, CHERRY CREEK EXPERIMENT?! 

Rate of 
Plot Treatment yield 

per acre 

Average untreated)... .20ccala dec e\ eo. cco e eee ee 1824 
2 Muriate.of Potash "50 Ibs... 222 s/ova. cc « ae eee 1831 

Muriate of Potash 50 lbs. 
3 Nitrate of Soda 100 Ibs. j OOF 6 8) Os 66s 00 6. ‘da eins) s 00 < (a erin wep) anne 2247 

Muriate of Potash 50 lbs. | 
5 Acid Phosphate I00 Ibs. © 2 0's © 0 eae © 0 je © © 8.0 0) 6.5 0,6 «pis se) spatiale 2349 

6 Nitrate of Soda 100 lbs. Migbie Meshes fens t rr Rn 2140 

8 Complete fertilizer 2. 2. 2. 0. Ss ites oe eee ae oe eee 2235 
9 Mantre rs tomses'. 55). «i. wae + osteo &, ote wa ie aie Ce 2091 
a { Manure 15 tons t 1 Medium red clover [o°c tt crc e eee 3469 

= 1 Manure 15 tons l 
AISEE iClover Preece ee eee eee cece tect eee e ete e ones 2811 

Average Limed |. 0% .26c0 >. 22 sean pee ee ee 3852 
2 Muriate of Potash so lbs. and lime 2)... glee nee ae 4027 

§ Muriate of Potash 50 lbs. and lime } 
3 j Nitrate of Soda 100 lbs. j © 2 8 0 60 80 6lé © 0 6) 4 © 0, vloheipheinim 4350 

1 Muriate of Potash 50 lbs. and lime } 
5 Acid Phosphate I00 Ibs. § W)C 2 Be 616.0 a) 0 00 eo woe ea eter ee 4174 

6 ; Nitrate of Soda 100 lbs. and lime /} 
Apia Phosphate Too Ibs. N Oe MMC RMON te cn 4168 

8 Complete fertilizer and lime... :... <<. «ss s.0m.s 6s ee 4085 
9 Manure 25 ‘tons and lime 2% 22.0. fi cos oe. ae ee eee 4976 

II Manure and lime (red clover)is.c 6.5: 5 Share oe eee eee 5924 
12 Manure and lime (alsike:clover): 2... <<: 4 swtcan tips ae 4999 

Average of all unlimed plots, 2178. 
Average of all limed plots, 4343. 

Even the most casual glance at the above table will show very dis- 
tinctly: 

(1) The enormous increase due to lime. 
(2) The beneficial effects of manure. 

(3) The greater yields of medium red and alsike clovers over mam- 
moth clover. 

(4) The little benefit from any of the fertilizers. 

Taking the plots as a whole, the treatment most effective was man- 

ure and lime, with a crop of alsike or medium red clover. 

1AcTUAL YIELDS OF PLOTS 

Unlimed | Limed Unlimed | Limed 

MCHe Chee cclesiastes sie mete picie | GOS 3218 Gs foros as ia lalata tae ohare ieee 2055 4371 
ae actots seetets corel novo Co errehs Loken iets 1878 3536 Q) «a «ssa, oreare ie oo ies Rasen see atl Lee 5204 
Rey te oes a ae ee eekel eases 4005 ro Checle is sir casmrleisincten se 1980 3034 
Pel ©) atte) Ree eee ap ROCCE OTC ie 1903 3711 1 I SA 5 sO Ieee 3088 6178 
Bien ac A raves otis te ete rae. all ee aD 4205 Te Care drecbalonee temo rete lore wie 2024 5321 
Det hee ase Pivastceies vere s |S akOse 4381 13 (Check. "ick monwinc ons cteista, of 1855 4182 
SF RECLES « taviex ava yalenare BTeRv eur 1526 4217 

In order to correct the yields for soil differences on different plats, the apparent increase and per 
cent. of apparent increase are calculated for each plot. The averace of all check plots is then used 
as 100 per cent. in calculating the yields as given above, which are corrected for soil differences. 
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Fic. 65.—Newfield, unlimed plots. Mostly daisies and weeds. 

Fic. 66.—Newfield, limed plots. Timothy, red-top and some clover, 
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Other results at Cherry Creek.—In the spring of 1908, Mr. Hunt seeded 
4 acres to canning peas after the soil had been treated with 1,000 pounds © 

of slaked lime per acre, and produced a crop of 2,000 pounds of shelled 

peas. This is a small yield, but when we take into consideration the 
fact that the year previous this field, when unlimed, had produced 
absolutely no crop, the gain must be considered very good. 

In another field, treated with 1,000 pounds of lime per acre, where 

alsike clover had been sown with a nurse crop of oats, the stand was 
good and the plants thrifty. 

Newfield Experiments 

In this experiment on the farm of G. M. Pinckney in Tompkins county, 
the plots were of the same size, and received the same treatment as those 

just described at Cherry Creek except that they were not inoculated 

and were seeded with oats. Here, the soil was very different, being of 

the type mapped as Volusia silt loam, which is considered to be one of 
the least productive of the New York soils. It is found chiefly on the 

higher hills of the southern part of the State, and is described (U. S. Soil 
Survey of Tompkins county) as a light brown or yellow silt loam, witha 

subsoil of a lemon-yellow, light gray or mottled gray and yellow color. 

As a rule, it is very rolling. The presence of a large amount of small 
shale fragments in the soil makes it hard to till. The field where these 

experiments were located was fairly representative of the soil type. 

It was in sod, the season was late and dry, all of which were unfavorable. 

The soil was put in a good state of tilth and was seeded the third 

week in May, 1907, at which time one-half of the plots were limed as 
described under the Cherry Creek work. 

The first noticeable differences in the appearance of the plots were 

the larger growth on the limed plots as compared with those unlimed 

and the larger growth of the individual plants on the plot receiving 

manure. Late in the fall no appreciable difference could be noted in 

the varieties, and the fertilizer treatments appeared about equal. Dur- 

ing the third week in July, 1908, these plots were harvested, the yields 
weighed and samples taken for determinations of dry weights. 

At this time small areas, each one yard square, were also harvested 

from what were considered to be representative parts of the plots in order 

to ascertain what effect the lime and fertilizers had exerted on the ratio 
of clover to weeds and grass, 
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YiELps or PLots, PINCKNEY Farm! 

Plot Treatment 

Unlimed 
PAMELA AMLCA TEE 20a suc) care ov on ere a eee Sten eae Gictines 
Wiintate- ob JPotash so lbs: 2-s/..ch ares che rateronccone ae mca Seo oe ee aaeee eee 
Muriate of Potash 50 lbs. 
Nitrate of Soda I0oo lbs. ete" e 6.8 6 @ (6Ce, Ur e4R te ms S'S 407» 5d ip sie eo) 6. 6D wv «ay p 

Muriate of Potash 50 lbs. 
Acid Phosphate I0o lbs. owe le, @ sie a) ofa) dy 6—p,- ath rele (6. CO. Le 6. 8 a 2 Pae be E, 8) 2) .v, 

f Nitrate of Soda roo lbs. 
\ Acid Phosphate I0o Ibs. G10) ps) eel e Sia bes anele. 6 eS aS lene, © eet 6) 6) Gre dam 

Muriate of Potash 50 lbs. 
Complete fertilizer | Nitrate of Soda roo lbs. | 

Acid Phosphate too lbs. 
MME GEC ODS 8 05°57 cio) 2 daa acc ba ae a mee an anette ayaa os Die San tien atare 
henuie 5 tons (medium -red Clover) cocens cote ow ene he ate oe 
Manure cs tons. (alsike, clover) ..y.iie acces ss oS oes oe ae 
BERENS Feralas tee So Iss cb Se oT IR TS As ER ad OS ee eo 
Midtisce. ofr otasn.sonibs: and Hime -Nae acc os cee ete ee ee 

{ Muriate of Potash 50 lbs. and lime | 
Waeiect Sodsadoa ibe. <tc Wea ee ee eee 

Muriate of Potash 50 lbs. and lime 

ow a e7efe) 00 ie \s) 0. 0, 9) « 

Acid Phosphate loo lbs. vtec! é wae eo) site oe) «! of oo) ee Ke,/e) we 1a) ie} 

Nitrate of Soda roo Ibs. and lime \ | 
\ Acid Phosphate 100 lbs. 
Camapleteuertilizer aud limes. 1S lees aqcahote th ehelossesto wan <P Seige atomee 
Waritires DS atOnssamd slime a .%.)a. 5 hsee ssh aioe ecole neice ener 
Manure and. lime (mediut=redyclover) 2522-225. 65  aee-e ee ee 
Manriresanc! lime (alsike:cloven):5 ocicce oro eile ee ee ie eee 

2806) 4) 0) a 1my.@ | 0, je”, 8,0: eh elal» a) .e sp uela te 

Average all unlimed, 1134. 
Average all limed, 1843. 
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Yield 
of hay, 
10% 

moisture 

In this series of plots, practically the same results were obtained as 

in the work at Cherry Creek, although in this case the yields were far 

from satisfactory, due in part to the seeding having followed sod, to 

1AcTUAL YIELDS OF PLOTS 

| 
Unlimed | Limed Unlimed | Limed 

SEMVUECKE pear ston >) ote seo) 5 otS't ce ss] 754 889 SO BACAR POL IAA COD Hotel bis be tole 2090 
iver PO BARS Ctra clce AOC ee 871 1218 Oe siletivee\c cats onasis oben ys See OO 1857 
Rie 8 BAC O ODE TODO Ee 871 1799 $09) CUBCIE a torsiane ohetote one ioreconats II03 1974 
MBUCUPCI ue cecciveree cc cy «| 1248 1742 EEO ta recerate We dis on etele arera ies 1335 2119 
oC ere ara aa 1568 2110 eae eA SARs ete 1277 2729 

8 Oil, WTAE Os ROTO ODNOTEC II31 1074 13 (Cd Be ei Ome recite On 986 162 
MIQCHERIE vais least 5 sche ces 986 1829 ? 
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late seeding, and to drought. The greatest differences were due to the 

lime treatment, which gave an increase over no treatment of over fifty 

per cent, based on an average of all the check plots. The manure treat- 
ment was not so effective as in the other work cited in this bulletin. 
The dry year was probably responsible for the small effect. 

Throughout the whole of the series of plots the chief plants found in 

connection with the clover were sorrel, daisies and red-top. The propor- 

tion of each of these was determined by the different treatments. The 

product could not be rated as clover hay, but rather as grass hay with 
varying amounts of clover. Although the separation was not made 

in the medium and alsike plots, the percentage of clover to other 
plants was higher than in the mammoth plots. The following table, 
which is based on dry matter and reduced to percentages, gives a com- 

parison of the relative amounts of the separate crops in each plot. 

No Lime and | Lime with 
e Limed /Muriate of| complete 

treatment Potash fertilizer 

Grasso eh curl t bseraierert ta ate Maen 76.5% 88% 12% 719% 
OG Eas eee a ON ae any eye ais 13 Io 
\ IGE IS castings te aor Cate erie 22 | 4 15 II 

It will also be noted that in both experiments the alsike and the 

medium red clover outyielded the mammoth variety, which is in sharp 

contrast with the oft-repeated assertion that the mammoth variety 
is better than small red. The more hardy nature of alsike clover 1s 

commonly recognized and many farmers secure crops of it when they are 
unable to growred clover. If red clover succeeds it is usually preferred. 

Another series of plots in codperation with Mr. Tupper was tried 

on this same type of soil, but in a field where the soil was in a more 

exhausted condition. In this case barley was used as a nurse crop. 

The experiment was a complete failure so far as the production of clover 

was concerned. The greatest yield that was produced was less than 
one-half ounce of dry clover per square rod. This failure cannot be 

attributed entirely to the soil, as the seeding followed sod and was late, 

factors which, coupled with a very dry season, could hardly be expected 

to result in a fair crop. 
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Pot Experiments 

For a more complete study of the fertilizer requirements of Volusia 

silt loam, a series of pots was run in connection with the plot experiments 
on the Pinckney farm at Newfield. A large composite sample from the 

unlimed check plots was taken early in the fall and brought into the 

greenhouse where it was allowed to dry enough to allow handling without 
puddling the soil, when it was put into three-gallon glazed earthenware 

pots. The series included 50 pots, which allowed 25 different treatments, 
with a duplicate in each case. The larger stones were picked out of the 

soil, but it was not passed through a sieve, as it was the intention to 
leave the roots and partly decayed organic matter in the soil so that it 

would represent as nearly as possible the conditions in the field. The 
number of pots allowed a larger number of treatments than were pos- 

sible in the field, and a complete set of fertilizer combinations was run 
both with and without lime, and in addition the plots were carefully dupli- 

cated with double amounts of fertilizers and manure. Mammoth clover 

was used in all the pots.- The amounts of fertilizer added were based 

on the surface area of the soil in the pots. The amounts were the same 

as in the plots (page 350) except in the case of barnyard manure. 

The plants came up soon after seeding but for a long time appeared 

very weak, and it was not until they had been growing for almost two 

months that it was thought safe to thin them to the desired three plants 
in a pot. Later, the growth was more vigorous and soon there was a 

noticeable difference in favor of the limed pots. About this time a 

broken pane of glass allowed the rain water to damage badly the pots 
that had received acid phosphate alone. 

The pot receiving the double application of muriate of potash was the 

first to bloom, after which the others followed in rapid succession, but 
there was no regularity in dates of blooming in the check pots so that it 

is almost impossible to draw any direct conclusions from the effect of 
the different fertilizer treatments on time of maturing. 

On June 11th the pots were all harvested, the height of the three longest 

runners in each pot taken, and the entire crop put in the oven to dry, 

in order to ascertain the dry weights, which are given in the following 
table. 
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TABLE SHOWING YIELDS OF CLOVER IN Pots 

(Averages of 2 Trials) 

Yield of 
Pot dr Increase ee 
No. Treatment Height | matter bake. over 

grams Check 

i Cheeks Nothing. 0 Fase ah oe 33 31.0. | 2 eee 
2 Nittate Oho Oda tw oink cis oie epee 36 40.2 9 30 
3 Miiniahe Ot POtaSis. .\ai-/stistrente cis 33 3255 15 5 
4 Reid Phospaate.s.25'. acc se syeens oes ola 34 25.8 aie —I17 

f Nitrate of Soda 6 
5 Muratetor Potash (22 ee ee air 36.7 39/ 18 

6 Nitrate of at 3 
1 Acid Phosphate eltiee..0) (ee ore ieiwatie)eMe'ser010 33 2 7, Sets —=7 

Muriate of Potash 8 
7 Acid Phosphate fc'**rct¢ttsc** 3 42.7 Ley 38 

8 Conipleté fertilizer... cue case 38 32.5 rae 5 
9 Wegatthye) 3) Wools Aecidig bo} SoG Oooo 41 46.4 age 50 

Io MAAIIPEs2O OMS amar 07 (or wjciorw sie les aterets 37 Ce ee 36 
II Manure ro tons and lime.......... 40. * || =48i6 177 Gueg 57 
12 Manure 20 tons and lime*......... 38 46.4 nae ee 50 
bo Muriate of Potash (double amount). 36 38.6 7.6 25 

Nitrate of Soda (double amount) 6 
a Muriate of Potash (coune amount) 3 33-3 Ag 7 

Nitrate of Soda (double amount) 
TS Acid Phosphate (double amount) { 35 30-0 5.6 18 
6 Acid Phosphate (double amount) 8 8 

: Muriate of P tash (double amount) f{ 35 35° 4: TS 
17 Complete fertilizer (double amount). 32 pepe FE 23 
18 Wiel terbilizen lime oo i5 a creamitiaa eee 33 39-7 8.7 28 
1g Nitwate of Soda; limes. 2652.6: a5 33 42.9 II.9 38 
20 Muriate of Potash, lime joa) en sone 34 40.6 9.6 31 
21 Aciderhospbate sii esc ateen trees EA 44.3 Laue 43 

Nitrate of Soda, lime 6 6 
or Muriate ao | Waat =) (ecomame ascoeapoc oe 3 pa eo! 5? 

Nitrate of Soda, lime 
23 Acid Phosphate Susierehieriedsieire 42 50.6 19.6 63 

Muriate of Potash, lime 6 
24 Acid Phosphate aconsoteyeMore¥ 39 4 5 15-5 . 50 

25. Complete fertilizer, lime........... 35 52.9 at .§ 71 

“* This represents the yield of one pot only. 

Despite the fact that in this experiment the plants were grown in an 

entirely different manner and under different conditions from those 
prevailing in the field, the results were in the aggregate the same. The 

greatest indication was the need of lime, with either manure or fertilizers. 
The greatest gain (71%) was with a complete fertilizer in combination 

with lime. The combinations of nitrate of soda and acid phosphate 
were very active in producing an increase in growth, but muriate of 

potash was not effective either with or without lime. Manure pro-— 
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duced substantial increases in all cases, but the application of 20 tons 
per acre was not so effective as 10 tons, a condition that will hardly 

hold good in the field. 

Another series of pots was started on this type of soil, but from another 
field that is practically abandoned. It was intended to get some data 
on the relative amount of lime required by mammoth, red, alsike, and 

white clovers. These pots received the lime treatment only and the 
soil proved to be too badly exhausted to grow a plant without the addition 
of some plant-food, and the results were too meager to allow of any 

conclusions being drawn. 

Another Method of Ascertaining the Fertilizer Requirements of the Volusta 

Silt Loam’ 

The following work is not entirely in keeping with the study of the 

clovers on the soils in question but is added to give some additional 

light on the fertilizer requirements of this particular soil, on which the 

greater part of the work has been done, The soil came from a property 

near the Pinckney farm. The method here employed is the small 

wire-basket test, in which only about one pound of soil is used, and the 

plants are grown for a short time instead of to maturity as was the case 
in the pot work. In this experiment the crop grown was wheat in all 

cases except three, but the results are largely in accord with those 
obtained with the clover, especially with regard to lime, manure, acid 
phosphate and nitrate of soda. 

TABLE SHOWING THE EFFECTS OF MANURE AND FERTILIZERS ON WHEAT 

AND CLOVER GROWN ON VOLUsIA SILT LOAM, BY THE WIRE- 

BASKET METHOD 

Treatment (Acre basis) Comparative 
Yields. 

agree aera Pegs SRN. OS Ee a Fe RTs ON ein eee ee 100 
macmost BOspuateiot, Lime <<. 3 2.05. ial on Aids odes ait cine eee eee 98 
Bee esate OF POLASh 2's 24 otk a bites yet wal ne ae ase eo ra oe eee v5 
BonG. IiTALe OL DOA io. 6. cca VY Sas SESE) wate nial ee rere Sale sie aie are tn ene 134 
320 Ibs. Phosphate of Lime, 120 Ibs. Nitrate of Soda................2..- 121 
320 Ibs. Phosphate of Lime, 80 lbs. Muriate of Potash................... II5 
160 Ibs. Nitrate of Soda, 80 Ibs. Muriate of Potash....................- 153 
Complete Fertilizer: 320 Ibs. Phosphate of Lime, 80 lbs. Muriate of Potash, 

mime AS, INittate Of Soda oS sates oi teens dale! a3 who, no oda ms ng ee 135 
320 lbs. Nitrate of Soda, 80 Ibs. Muriate of Potash, 640 lbs. Phosphateof Lime 156 
320 Ibs. Nitrate of Soda, 80 Ibs. Muriate of Potash, 320 lbs. Phosphateof Lime 160 
MCU Si I 2 eee See OME DRED hr ice cys GEL tc) IIs 
IIMS ETO LEONG. fe ote cares on o's a cree ee ee dic eta ele. tate Oe a Ure ee 148 
MCEES ITE RAC LOUIS ts 5, 5 Ad Sas, aw o Ce ape aOR Ae oe ens eee 181 

IBy Messrs. Breaseale, Brown & Reid of the U. S. Dept. of Agr. 
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Treatment (Acre basis) Comparative 
Yields. 

Cat clover:5 toms s5. 265) S6f steele soc aa’ alm at eo ecasleye oe ate alee eek eee 131 
Lime 1 ton, Nitrate of Soda 160 lbs., Muriate of Potash 80 lbs., Phosphate 

of Lime 320. 1DS. o.oo os sca cece sce a ou nb oats » eee 162 
Manure ro tons:and Lime x ton. 22.2 0. o. sc ts a a een oie eee 210 
Clover 5 tons and Mime 1 ton...) 32. . ok cere os meee: ne eee 164 

EXPERIMENT II. (With wheat) 

WOLMING Ono ee clas who ee R EEG Cakes Jeo 05's ois s shee Melos s en 100 
Mama eT LOM S 1: scare ,5 coo.) sle cote sisais So sins lage sa silaa lace = eee taie ee 119 
bs col =i 3 (0) oa erg ee eee ewe Mine ey retemcsiGkenie 6.0.0 us7 + 2: 114 
Lame 1 ton, 320 Ibs. Phosphate of Limie.s/. 3.5.4 b> esr. 2 es oe ee II4 

z So Ibs. Muriate of Potash.....04 (5% .siii.7 << ae /< opel 130 
* 160 Ibs. Nitrate of Soda... l.......h.0 005 <0) oe 147 
Z 320 Ibs. Phosphate of Lime, 160 lbs. Nitrate of Soda......... 149 
. 320 lbs. Phosphate of Lime, 80 lbs. Muriate of Potash....... 132 
= 160 Ibs. Nitrate of Soda, 80 lbs. Muriate of Potash.......... 166 
- Complete Fertilizers! iJ... 60's oo. vee ee oe 152 
= 160 lbs. Nitrate of Soda, 320 lbs. Phosphate of Lime, 80 lbs. 

Muriate of Potash... .75.<..'Suit sgce ss os 171 
e 320 lbs. Nitrate of Soda, 80 Ibs. Muriate of Potash, 640 lbs. 

Phosphate of Lime’. 225... 22. demise &sihies > sees See 173 
= 320 lbs. Nitrate of Soda, 80 Ibs. Muriate of Potash, 320 lbs. 

Phosphate of Lime’: /.\.s:0%, <ey a sieteelae 2 ee eee 160 

(With Clover) 

SCE CIC OCHIAI. & chs nisl sis 's sales misie eta ec ORES Cran ee ee cao ee I00 
Thy Fala! toc SS A eee a a Pe tN nese I EP Se 117 
BULONS TIME So. eho c cvaleletelc Sis jee )eccs id's 4 bislawels Sis s)etoleie lee eho bouccene Stel ht a nn 136 

Here, again, with an entirely different method and with a different 
crop, the fertilizer requirements are shown to be almost the same as 

indicated by the plot work. The effect of lime is not so marked as in 
the other experiment, but wheat does not require so great an amount of 
lime as do the clovers. Manure was equally as important in this work 

as in that already cited, and the fertilizing elements arranged them- 
selves in the same order, that is, there was a greater need of nitrogen 

and of phosphatic fertilizers than of potash. 

GENERAL NOTES ON LIME 

Forms of lime-—The form in which the lime is applied to the soil 
seems to be a matter of choice, as the indications are that equal parts 
of calcium, which is the element that is desired, seem to have about 

‘the same effect on crops no matter in what form applied. 

Lime may be purchased in several forms: 

(1) Quick-lime or unslaked lime. 
(2) Ground quick-lime. 

(3) Water-slaked lime or hydrated lime. 
(4) Ground limestone. 
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One hundred pounds of the pure ground limestone is equivalent 
to 56 pounds of quick-lime, as the limestone loses about 44 per cent. 

when burned. If impure it loses less. When quick-lime is water- 
slaked, 56 pounds becomes 74. Fifty-six pounds of quick-lime there- 
fore contains as much lime as 74 pounds of water-slaked lime or as 
too pounds of limestone or air-slaked lime. The advantages of the 

ground forms are that they may be distributed with a manure spreader 

or with a fertilizer drill, but the drill will have to go over the land 

several times in order to get on enough. The agricultural quick-lime is 

usually cheapest. It can be purchased for $2.25 to $5.00 a ton. 

Wood ashes contain about one-third lime. The striking benefit to 
clover from using wood ashes is probably due more to the lime than to 
the potash. 

Applications of lime.—About 25 bushels or one ton per acre is a good 
application. The application may need to be repeated in a few years. 
Formerly much larger applications were made. 

There are many conflicting reports as to the benefit of lime. Many 

regions have takenit up, abandoned it and later cometo use it oncemore. 
The explanation is that with the amounts applied there was enough to 
last a considerable time. 

Lime has a greater effect the second year than it does the first. It 
is probable that in all these experiments its results would have been 
more striking if it had been applied a year before seeding. All liming 
should be done well in advance of the time of seeding clover, preferably 

with the preceding crop, so that it may have time to get well mixed 
with the soil. When quick-lime is applied it may be left in the field in 

small piles where it will partly slake before spreading. 

Relation of crops to lime. There is a very decided difference in the 

lime requirements of different crops. Alfalfa and clover need more 
lime than do any of the other common farm crops. These may show a 

benefit from the use of lime when timothy, corn and wheat are not 

helped. Timothy may fail for lack of lime where red-top thrives. 

How to tell the need of lime.—One of the most common indications 

of the need of lime is the failure of red clover on soils where it once grew. 

This is generally due to the exhaustion of lime. If red clover fails and 

red-top thrives we should certainly make a test of lime. Clover some- 
times fails because of the root-borer, but in this case it does not fail 

until it has produced the first crop of hay. In some regions it fails 

because of disease (anthracnose), but in this case it makes a good growth 

until the disease attacks it. If clover and alfalfa produce good crops 
lime will not be needed for any common crops. In case there is any 
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doubt about the matter, or before liming a large area, a test should be 

made. 

COOPERATIVE EXPERIMENTS IN THE GROWTH OF CLOVER 

The Department of Farm Crops desires to conduct codperative 

experiments with farmers in the growth of clover. Such experiments 
may be performed as follows: In the field that has not grown clover 
successfully, measure off a plot 4 rods square and divide it in the 
center both ways. This will give four plots each two rods square. 

Drive a stake at the corner of each of these. This is only a small plot 
and may be tried in a grain field or in any other convenient place: 

|- | 
| | | 
| pte -pskirrs | 
| | | 
| | | 

x| x |x x Stakes 

| | | 
| | | 
| ae An oa 
| | | 
|- | 

Apply half a load of manure, about 1,000 pounds, to plots 2 and 4. 
This is equivalent to 10 tons per acre. Apply one bushel of lime to 

plots 3 and 4, equivalent to 20 bushels per acre. We then have: 
Plot 1, nothing. 

Plot 2, 10 tons manure per acre. 

Plot 3, 20 bushels lime per acre. 
Plot 4, ro tons manure and 20 bushels lime. 

Sow the clover on these plots in the usual way. 

We desire a report of the effect of each treatment on the clover and 
on the grain crop, if one is used. We shall also be glad to have reported 
the yield of hay from each plot. This may be easily obtained as follows: 

Mow each of the small plots with a scythe, loop the hay up with a rope 
and weigh with a spring balance. If clover begins growth but later 

dies, as if diseased, send us some of the diseased plants for examination. 
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ON CERTAIN SEED-INFESTING CHALCIS-FLIES 

Order Hymenoptera. Superfamily Chalcidoidea 

The members of the superfamily Chalcidoidea or Chalcis-flies, to 
which the species treated in this bulletin belong, are mostly parasitic 
on other insects and closely allied forms. While these minute creatures 

exist everywhere in almost countless numbers, until recently they have 
received comparatively little attention from entomologists owing to 

their small size and to the scattered and confused condition of the liter- 

ature relating to them. Although only a small proportion of the forms 

existing in the world are known to science, between 5,000 and 5,500 

nominal species have been described. 

Of this number, the great majority may be considered as beneficial, 

since they prey as parasites on other insects, while a much smaller 

number, probably not over 100 species, are known to have vegetable- 

feeding habits. 

The practice of deducing the probable habits of a given insect from 
its systematic relationship, while of undoubted value, especially as a 

basis for a working hypothesis at the beginning of a study, must be em- 

ployed nevertheless with the greatest caution and the conclusions 
checked by exact observation and careful rearing. The current classifi- 
cation of insects, based primarily on structure, represents or should 

represent their blood relationships. While there is usually a close 

correlation between habits and structure, habits are more divergent 

and more readily adapted to special conditions than are the less plastic 

structural characters. Considering the relative ease with which an 

organism may change its habits of life while retaining the same type 

of structure, we should not be surprised to find forms so closely related 

in structure as to belong to the same genus yet with habits so divergent 

that some are vegetable-feeding while others are parasitic, that is 

animal-feeding. Such conditions exist among the Chalcis-flies and at 

first glance appear highly anomalous. 

Aside from the Agaonide or Fig-insects, whose larve infest the 

seeds of figs, the first Chalcis-flies definitely proved to be vegetable 

feeders were the Isosomas or Joint-worm flies studied by Harris, Fitch 

and Riley. More recently a number of forms have been found which 

in the larval condition devour the kernel of various seeds. Of special 
interest, as throwing light on the habits of these forms, are the recent 

papers of MacDougall on the Megastigmus of the Douglas Fir seed,’ and 

1Trans. Roy. Scot. Arbor. Soc., XIX., pp. 52-65, 1906, 
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of de Stefani on a related form infesting the kernel of the Pistachio 

nut?. 

In general, the vegetable-feeding habit seems to be contined to those 

Chalcis-flies more nearly related to the Agaonide or Fig-insects. The 

systematic position of these forms is shown in the following table: 

SUPERFAMILY CHALCIDOIDEA 

Family AGAONID, Fig-insects; the larve infest the seeds of the fig. 

Family TORYMID. 

Subfamily IDARNINZ, associated with the fig-insects either as parasites or 
inquilines. 

Subfamily TORY MINA. 

Syntomaspis druparum Boh., seeds of apple and Sorbus. 

Subfamily MEGASTIGMIN. 

Megastigmus pinus Parf., seeds of pine. Zoologist, XV., p. 5543. 1857. 
Megastigmus spermotrophus Wachtl, seeds of Douglas Fir (Pseudotsuga 

douglasit). 

Megastigmus aculeatus Swed., seeds of rose. 

Megastigmus pictus Forst., seeds of rose. Wachtl, Wien. Ent. Zeit., III., 
Pp. 214. 1884. 

Megastigmus brevicaudis Ratz., seeds of Sorbus. 

Megastigmus ballesterii Rond. (Trogocarpus), seeds of Pistachio. (Probably 
equals M. pistacie Walk.) de Stefani, 1. c. 

Megastigmus strobilobius Ratz., seeds of Abies pectinata. Judeich & Nitsche, 
Lehrbuch Forstins., pp. 704, 1339. 1893. 

Megastigmus sp., from seed-capsule of Nine-bark (Physocarpus opulifolius). 
Riley, Proc. Ent. Soc. Wash., II., p. 362. 1893. 

Megastigmus, several undescribed species from seeds of conifers. Riley, 1. c. 

Pp. 360. 

Family EURYTOMID. 
Tribe ISOSOMINI. 

Isosoma, numerous species, either producing galls on the stems of grasses or 

living in the central cavity of the culm. 

Isosoma orchidearum Westw., stems and leaves of orchids. Trans. Ent. Soc. 

Lond., p. 323. 1882. 

Isomorpha, produce galls on grasses. Howard, Tech. Bull. Bur. Ent., 2. 
Pp. 20. 1896. 

Evoxysoma vitis Saund., seeds of grape. 
Tribe EURYTOMINI. 

Prodecatoma phytophaga Crosby, seeds of Virginia Creeper. 

Eurytomacharis eragrostidis How., stems of Eragrostis powoides. 

Eurytomacharis triodie How., stems of Triodia cuprea, Howard, 1. c., p. 21. 

Decatomidea cooki How., seeds of grapes. Howard, l.c., p. 23. 

Eurytoma schreineri Schr., seeds of plum. Zeitschr. wiss. Insbiol., IV.. p. 26. 
1908. ihe 

?L’insetto dei Frutti del Pistacchio e modo di limitarne i danni, Palermo, 1908, 
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Eurytoma rhois Crosby. seeds of Sumac (Rhus hirta). 

Bruchophagus funebris How., seeds of clover and alfalfa. Webster, Circular 

Bur. Ent., 69. 1906. 

THE APPLE-SEED CHALCIS 

(Syntomaspis druparum Boheman) 

The insects injurious to the apple have received, in this country at 
least, more study than the enemies of any other plant; we were, there- 

fore, greatly surprised in the summer of 1906 to find that the seeds of 

certain varieties of apples at Ithaca, N. Y., were commonly infested 

by an insect of which no mention could be found in our American lit- 
erature. In order to find out what it was, to learn its habits and to 

determine whether or not it was to be feared as a serious orchard pest, 
observations were made during the last two seasons. 

Historical 

The first account of the work of the Apple-seed Chalcis was published 
by Guérin-Méneville in 1865.3 

A few years before, some children in Paris had collected a box of 
apple-seeds to be used in making a hair-gloss. The box was mislaid 
and when opened a year or so later contained several small Chalcis- 
flies. Several of the seeds showed the small round hole through which 

the insect had emerged. The specimens were never determined but 

were doubtless the present species. The next record was published in 
1886 by Horvath,‘ and an abstract of his paper appeared in the Hungar- 
ian Report on Injurious Insects for 1884-1889.° 

At Budapest, about 40 pounds of apple-seed had been planted and 

had failed to produce a good stand. An examination of the seed showed 
that the kernel had been devoured and the adult insect was reared 

from some of the unplanted seed. 

In 1906 Mokshetsky (Mokrzecki, as it is sometimes written)* reported 
it abundant in Crimea, Southern Russia, and gave the first compre- 

hensive account of its habits and life-history. 

Its name.—The scientific name of the insect, Torymus druparum, 

‘was given it in 1833 by C. H. Boheman, a Swedish naturalist.?' The 
specific name, druparum, meaning ‘‘of fruits’’, was used because the 

* Ann. Soc. Ent. Fr., pp. 83-85. 1865. 

* Rovartani Lapok., III., pp. 126 and XVIII. 
§ Jelentes az 1884-1889, Budapest, 1892. 
* Zeitsch. wiss. Insektbiol., II., pp. 390-392, 1906. 

7 Vetensk. Acad. Handl., 1833, p. 361. 



370 BULLETIN 265. 

author had reared the insect from the fruit of a species of Mountain 
Ash (Sorbus scandica). In 1874, G. Mayr* redescribed the species 

from what he thought was one of Boheman’s original specimens, but 

as he states it was one collected at large and not reared from Sorbus 

there is considerable doubt as to its being the same. The next year, 
Thomson’ redescribed the species from specimens reared from Sorbus 
and removed it from the genus Torymus to its present place in Syn- 

tomaspis. He also states that it is rare in Middle and Southern 
Sweden. 

In 1894, Dalla Torre, without giving any reason for so doing, con- 
siders druparum the same as pubescens, a species known to be parasitic 
on an insect producing galls on the rose. Now that the life-history 

of druparum is known, the identity of the two forms becomes extremely 
doubtful. It was because of this unfortunate confusion that Mokshetsky 
used the name S. pubescens. 

Life History 

The Apple-seed Chalcis passes the winter as a white larva or grub 
inside the apple-seeds, either on the ground or more rarely clinging to 

the trees. In the latter part of May the larve transform to pupe and 
in June the adults appear. They are very active on the wing, par- 

ticularly the males, which fly with a rapid zigzag motion difficult to 
follow with the eye. 

Oviposition.—The eggs are not laid in very small apples, as was at 

first supposed, but in those that are one-half inch or more in diameter. 

On warm, sunny days in June the female may be seen alighting on the 
young apples which she examines carefully with her antenne. When 
a suitable place has been found, usually on the side of the apple, she 
extends her abdomen to its full length, raises the tip and bends it so 
as to bring the tip of the ovipositor to the surface of the apple. The 

ovipositor is then disengaged from the sheaths and driven into the 
apple. The abdomen then assumes its normal position. On June 22, 
1908, we succeeded in killing a female before she could withdraw the 
ovipositor; the apple was then cut in two, showing that the ovipositor 

is inserted directly into the young seed (Figs. 67 and 68). This apple 

was three-fifths of an inch in diameter. In the green apple the puncture 

is indicated, both in the flesh and in the seed coat, by a brownish dis- 

coloration which in some varieties disappears as the fruit ripens. The 

8 Verh. z.—b. Ges. Wien, XXIV., p. 103, 1874, 
®Skand. Hymen., IV., p. 76, 1875. 

10 Cat. Hymen., V., p. 294. 
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puncture in the seed coat heals over so that when mature there is no 
indication as to how the larva came inside the seed. 

As the egg is at first pure white it is very difficult to find in the semi- 
fluid contents of the unripe seeds. One was found, however, in this © 

position on June 23, 1908, thus proving conclusively that it is in this 
stage that the insect gains access to the seed. 

The young larva feeds on the soft kernel until September, when it 
has become full-grown and the kernel of the seed has been entirely 

devoured. It then becomes proportionally shorter and thicker, pre- 

paratory to its period of hibernation. The inner seed coat is not injured 
and surrounds the larva like a kind of delicate cocoon. 

Description of the Insect 

The egg.—One egg found in the kernel of a seed was white, unsculptured 
and measured .5t mm. long by .15 mm. wide. It is spindle-shaped, 

pointed at both ends and eater at one end with a long, tail-like 

process (Fig. 71). 

Larva.—The full-grown larva is grub-like in form with the head 

drawn under the body. It measures 2.5 to 3.5 millimeters in length, 

Fic. 72.—Apple-seed Chalcis; 
front view of head of larva 

Fic. 73.—Apple-seed cut open to show full- 
grown larva of Apple-seed Chalcis within 

depending in large measure on the size of the seed which it inhabits. 

It is white with brown mandibles and has the head tinged with brown. 
The mandibles are unarmed, slender and taper to an acute point. The 
antenne are represented by low tubercles and the face bears on each 

side a conspicuous group of seven or eight brown tubercles. In their 

number and arrangement there is a striking variation not only in dif- 

ferent individuals but almost always in the right and left sides of the 
same larva (Fig. 72). The body is not clothed with hairs, but is sparsely 
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armed with microscopic brown tubercles. Figure 69 shows the larve 
about one-half grown, and Figure 73 the full-grown grub in an apple- 
seed which has been cut open. 
Pupa.—The pupa is white at first and in the female has the ovipositor 

turned upon the back, extending almost to the head. When nearly 

ready to transform it becomes darker colored. (Fig. 70). 
Adult.—Figure 74 shows the adult female. Because of the confusion 

in regard to the identity of this species the following technical des- 

cription is presented: 
Female.—Length 3-3.5 mm.; thorax, 1.3-1.6 mm.; abdomen, 1.7 

mm.; ovipositor, 4 mm. 
Head, thorax and abdomen green with brilliant metallic reflections. 

Head seen from above transverse, convergent behind the eyes, slightly 

concave in front and behind; seen from in front a little broader than 

high; base of antennez 

separated by a median 

carina which becomes 
indistinct below; an- 

tennal grooves con- 

fluent, lateral margins 

convergent above, 

polished; clypeus not 
distinct, smooth, 

truncate. Sculpture 

of head a fine, irreg- 

ular shingling becom- 

Fic. 74.—Apple-seed Chalcis; adult female ing on the face 
and along the eye- 

border finely and closely pustulate. Head clothed with sparse white 

hairs arising from shallow punctures, more abundant near margin of 

mouth. Mandibles tridentate; lower tooth angulate. 

Sculpture of thorax consisting of short, irregular, transverse ridges 

so arranged as to give a shingled appearance to the surface. This is 

most pronounced on the pronotum but posteriorly it becomes finer and 

gradually changes to closely pustulate on the scutellum and on the 

lateral parts of the pronotum. Whole thoracic dorsum with scattered 

shallow punctures from which arises small light-colored hairs. Scutellum 

behind the transverse stria polished but also very delicately sculptured. 

The pleural sclerite behind the femoral furrow smooth and polished, the 

one in front finely reticulate. Propodeum with a row of deep punctures 

on the anterior margin and with a narrow ridge along the posterior edge; 

*, 
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posterior median notch at the insertion of the abdomen very deep, 
extending one-half the length of the sclerite, sculpture between the 

spiracles longitudinally striate, on the sides and along the posterior 
margin shingled. Spiracles oblique, elliptical. 

Antenne gently clavate, dark brown, almost black; scape yellowish, 

infuscate at tip and on upper side; pedicel and funicle joints subequal, 

clothed with short, fine, brownish hairs; white longitudinal ridges on 

funicle joints arranged with their bases in two irregular rows and only 

a part of them extend to the tip of the segment. 

Coxz same color as thorax; anterior and middle coxe shingled; pos- 

terior coxe reticulate without, shingled on the inside; rest of legs dull 

yellowish; posterior femora with a broad median band of metallic green; 

last tarsal joints infuscate. 
Wings hyaline; stigmal vein as long as diameter of club, hook of club 

acute and directed toward the tip of post marginal, the four sensoria 

arranged in a straight line. Base of wing not entirely naked, a row of 

five hairs near base and an L-shaped row back of middle of marginal vein. 

Abdomen with second segment polished, the remainder shining, finely 

sculptured with delicate impressed lines forming an irregular reticula- 

tion. Cerci bearing pale hairs. Sheath of ovipositor brown. 
Male.—Length, 2.75 mm.; thorax, 1.4 mm.; abdomen, 1.2 mm. 

Sculpture of head and thorax as in female; scutellum behind trans- 

verse furrow not smooth, finely pustulate. 

Antenne stouter than in female; scape black, strongly compressed; 

flagellum clothed with stouter and more abundant hairs than in female. 

Legs as in female except that posterior femora are metallic green except 

at the extreme base and tip. 

Abdomen shorter and broader than in female, second segment polished, 

the remainder metallic purplish, sculptured more distinctly and clothed 
with more abundant hairs than in female. 

Among the specimens from which the description was made is one 

determined by Dr. L. O. Howard and two specimens sent the writer 

by S. Mokshetsky, reared by him from wild-apple seeds in Crimea. 

This makes it certain our species is the same as the European. 

Varieties of fruits infested.—As a rule, the smaller sized varieties of 
fruit are more subject to the attacks of this insect. Fig. 75 shows, 

however, that there may be considerable range in the size of the mature 

fruit. It may be that the reason for the immunity of certain varieties 
does not depend on their size at maturity but on the fact that at the 

time the females appear they are too large for the ovipositor to reach 
the seeds; but no observations have been made on this point. 
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Among crab apples, the following varieties have been found infested: 
Pyrus sibirica var. striata, the Striped Crab; Pyrus floribunda, Flowering 

Crab; Pyrus prunifolia, the Quaker Beauty, and Pyrus Ioensis, the 

Prairie Crab. The Lady Apple is badly infested. The Eastern native 
wild apple, Pyrus coronaria, growing in a pasture field near Ithaca was 
found to contain the insect. It also occurs in a number of kinds of 

natural fruit growing along the roads and in abandoned orchards. Appar- 
ently the same larve were also found in the seeds of Sorbus latifolia at 
Rochester, N. Y., but the adults from these have not been reared. 

Distribution.—The insect seems to be generally distributed in New 
York. It has been collected in the following places: Weedsport, 
Penn Yan, Monterey, Hornby, Rochester, Cranberry Creek, Kingston 
and Geneva. From about half a bushel of various kinds of cider apples 

Fic. 75.—Three sizes of apples infested 
by the Apple-seed Chalcis. All 

reduced one-half 

Fic. 76.—Knotty crab apples, caused by the 
egg-laying punctures of the 

Apple-seed Chalcts 

sent us by Dix J. Camp, Randolph Center, Vt., we were able to find 
only two or three infested seeds. 

Injury to the fruit and seeds —Mokshetsky reports that in Crimea the 
presence of the larva causes the fruit to drop prematurely. This does 

not seem to be the case in this country. In some varieties, however, 

considerable injury is caused by thc punctures made by the female 

in laying her eggs. These appear, in the mature fruit, as minute 

black dots occupying more or less distinct depressions and give the 

apple a decidedly knotty form (Fig. 76). From each one of these punc- 

tures a brownish line of hardened tissue extends to the core, resembling 

the effects of the puncture made by certain sucking bugs. This effect 
is shown in the ripe crab apple in the figure on front cover. In the 
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Lady Apple the punctures produce only a slight blemish on the surface, 

but the texture of the flesh is considerably injured. 

Apple-seeds in this country are of commercial value only for growing 

apple stocks for nursery use. Much of the seed for this purpose is 

imported from France, but native American seed is also used. Nearly all 
of the latter comes from a single area in Vermont. Having in mind the 
trouble caused by this insect in the seed-beds at Budapest in Hungary, 

samples of French and American grown seed were obtained from as 

many nurseries as possible. None of it was found infested. In this 

country the seed is obtained from cider-mills by washing out the pomace 

ina machine built for the purpose. As the light-weight seed is eliminated 

by this process, the nurserymen are apparently saved from all loss from 
infested seed. 

We are under obligations to Mr. Dix J. Camp of Vermont for much 

valuable information in regard to the apple-seed industry and for speci- 

_mens of the various kinds of apples used. 

Remedial measures.—As the insect remains in the seed throughout 
the winter, a complete destruction of all the apples left under the tree 
in the fall would doubtless prove an effective remedy. As the adults 

are good flyers the treatment should be extended to as wide an area 

as possible. 

THE SORBUS-SEED MEGASTIGMUS 

(Megastigmus brevicaudis Ratzeburg) 

On finding that the Apple-seed 

Chalcis was originally described from 

specimens reared from the berries of 
a species of Mountain Ash (Sorbus 

scandica), we at once examined the 

_berries of Sorbus accuparia growing 

on the Cornell University Campus. 
A large proportion of the seeds 

were infested. The berries were 

placed in a cage, left out of doors 

through the winter and in the spring 
the adult insect was reared. It proved mee he 
to be Megastigmus brevicaudis Ratz. 

This species was described in Germany by Ratzeburg™ in 1852 from 

specimens reared by Bouché from berries of the Mountain Ash. Ratze- 

—Adult female of the Sorbus- 
seed Megastigmus 

1 Tchneum. Forstinsect., III., p. 225. 
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burg considered that it was probably a parasite of a gall fly inhabiting 
the fruit. 

The adult.—Ratzeburg’s description of the adult is very brief and 

inadequate, but through the kindness of Dr. Carl Eckstein of Eberswalde, 
Germany, we have been able to examine the type specimen. There 
is no doubt as to the identity of the American forms. The following 
technical description is presented in order to avoid confusion in the 

future. 

Female.—(Fig. 77). Length, 1.7 to 2.5 mm.; abdomen, .7 to 1 mm.; 

Ovipositor, .7 to .g mm. 

In common with other members of the genus this species varies greatly 

in color. The lightest-colored specimens have the head above and the 

thorax light yellowish brown, the abdomen darker brown. In the 

darker individuals the whole thorax may be dark brown except the 
scapulz and the sides of the prothorax, and the abdomen is nearly 

Fic. 79.—Mandible of larva of 
Sorbus-seed Megastigmus 

Fic. 78.—Larva of the Sorbus- 
seed Megastigmus 

black. Between these extremes all gradations occur. The face, how- 
ever, remains yellow; the legs are dull yellowish except the hind coxe 

which vary with the color of the thorax. 

The antennze are dusky over a dull yellowish ground color; the scape 

and pedicel yellow beneath. The face has a delicate ridging radiating 

from the mouth; the mesonotum and scutellum have a similar trans- 

verse ridging. The transverse stria of scutellum distinct; the area 

behind the stria faintly transversely striolate. Propodeum finely 

rugulose, sometimes with the ridges so arranged as to give an indistinct 

submedian carina in front, the sides more coarsely rugulose posteriorly. 

Abdomen brownish with the middle portion nearly black above. 

Ovipositor dusky. 
Male.—Length, 1.7 to 2.1 mm.; abdomen, .7 to .8 mm. All the 
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Fic. 67.—Female oviposit- 
ing in crab apple 

Fic. 69.—Haljf-grown larve 

Fic. 68.—Section of crab apple showing the ovipositor 
inserted directly into the immature seed. About six 
times natural size Fic. 71.—Egg 

THe APPLE-SEED CHALCIS 
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Fic. 82.—Adult male 
Fic. 80.—Larva 

Fic. 81.— 
Mandible of 
larva 

Fic. 83.—Adult female 

Fic. 84.—Rose seeds showing exit holes made by adults 

Tue RosE-SEED MEGASTIGMUS 
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Fic. 87.—Egg 
dissected out from 
female 

Fic. 85.—Adult female 

Fic. 86.—Aduli male 

Fic. 88.—Full-grown larva con- 
tracted for hibernation 

Fic. 89.—Seed of Douglas Fir show- 
ing exit holes made by adults 

THE Dovucias Fir-sEED CHALCIS 
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Fic. 90.—Female with the ovipositor inserted ina Fic.91.—A wild grape showing a 
grape. The -position of the body 1s unnatural group of egg-laying punctures 

Fig. 93.— 
Alandible of larva 

Fic. 92.—Seeds of the wild grape showing egg-laying 
punctures 

Fic. 94. Egg 

Fic. 95.—Full-grown larva 

Tue GRAPE-SEED CHALCIS 
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males reared are much darker than the females. The face and cheeks 

are yellow; the legs dull yellowish and the antenne more yellowish 

than in female. Head and thorax black except a small spot on each 

side between the ocelli and the eyes and an area on the lateral aspect 

of the prothorax, which are brownish yellow. 
Abdomen compressed, seen from the side, elongate triangular, rounded 

behind, brown-black above and yellowish brown beneath and at apex. 

The larva is white, smaller than the larva of the Apple-seed Chalcis, 

and may be distinguished by having the mandibles with four teeth on 

the inner margin (Figs. 78 and 79) and by lacking the brown tubercles on 

the face. 
In addition to rearing the adult insect at Ithaca, infested berries of 

the Mountain Ash have been found at Weedsport, Jamesville and Way- 
land, N. Y. 

THE ROSE-SEED MEGASTIGMUS 

(Megastigmus aculeatus Swederus) 

This is a common enemy of rose-seed in Europe, where it has been 

known for over a century. It was first described in 1795 by N. S. 

Swederus, but owing to the common belief that all Chalcids are parasitic 
on other insects its true life history was not established until the publica- 
tion of Wachtl’s observations in 1884. Ratzeburg,'? in 1848, reported 

that it had been reared by Bouché from the larva of a Trypeta fly that 

infests the flesh of the rose-fruit. In 1857, Reinhardt reared them in 

numbers and noted the significant fact that while the fly larve are known 

to go into the ground in the fall the Megastigmus remains in the fruit 

over winter. He had also seen it ovipositing in the rose-hips. In 

1876, Perris published the results of four years’ experience in rearing 

the adults. He first noted that the rose-hips which he collected had 

the pulp intact and contained no insects on which the Megastigmus 

could be a parasite. He then discovered the exit holes in the seeds 
through which the adults had escaped. In conclusion he asks, ‘‘ Must 

we conclude from these facts that this is a seed-eating insect?’’ and 

answers, ‘‘It is more than probable. I shall continue my dissections 

and rearings.’’ Unfortunately he never published any further obser- 

vations on the subject. 

12 Vetensk. Acad. nya Handl., XVI., p. 221, 1795. 
13 Tchneum. Forstinsect., II., p. 182. 

M4 Berl. Ent. Zeitschr., I., p. 76. 

15 Ann, Soc. Ent. Fr.. 1876, p. 222. 
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In 1884, Wachtl,* apparently unaware of Perris’s paper, published 

an account of his observations and although they were less extensive 

he concludes, ‘‘There can be no doubt that Megastigmus collaris 

[=aculeatus] is not a parasite but a plant feeder.’’ 

We are not aware of any previous record of this insect in America. 

Life history.—The larve become full grown in the fall and so nearly 

fill the seed that it is very difficult to remove one without crushing it. 

They hibernate as larve and pupate in the spring. The adults emerge 

from the seed through round holes shown in Fig. 84 and may be found 

ovipositing on the rose-hips during June and July. 

The egg is unknown. The larva when full grown is about 2.8 mm. 
long but the size varies considerably with the size of the seed; it is white 

with brown mandibles; the body is thick and strongly curved; it is 
smooth, without hairs or tubercles. The mandibles have only three 
teeth on the inner margin (Fig. 81). 

The adults vary greatly in size and coloration (Figs. 82 and 83). The 

size depends in great measure on the size of the kernel devoured by the 

larva. Those reared from the small seeds of the wild rose average 
considerably smaller than those from the larger cultivated roses. The 

females are 2.3 to 3.3 millimeters long with the ovipositor from 1.6 to 

4mm. in length. The males are from 1.9 to 3.6 mm. long. 

The lightest colored females are reddish yellow with a brown spot 
on the vertex and a brownish area on the dorsum of abdomen. The 

antenne are dusky with the scape and pedicel yellowish brown; the 

Ovipositor is dusky. In the darker forms the brown spot on the head 

extends from the base of the antennze over the vertex between the 

ocelli and covers the occiput; the anterior margin of the mesonotum is 

brownish and the propodeum is either wholly or in part brownish. 

The males are all much darker than the females, in extreme cases 

being almost black except the legs, face, scape beneath, the tip of abdo- 

men and distal end of petiole; but all gradations are found. In all 

specimens examined the median portion of the postscutellum is yellowish. 
Oviposition was observed several times and was similar to that des- 

cribed for the Apple-seed Chalcis. 
The adults have been reared in numbers from both wild and culti- 

vated roses at Ithaca, N. Y.; from a wild rose from the top of one of the 

high hills near White Church, N. Y.; from wild roses from Wellsville, 

N. Y., and Waukegan, IIl., in the latter case, growing on the sand dunes 

along Lake Michigan. They were also reared from material sent in 

from Durham, N. H., by Mr. Charles Spooner. In the collection of the 

1 Wien. Ent. Zeit., III., pp. 38 39. 
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U. S. National Museum there are a series of specimens reared from 

rose seeds imported from Peking, China. 

THE DOUGLAS FIR-SEED CHALCIS 

(Megastigmus spermotrophus Wachtl) 

While a native of the western United States this insect has been 

reported only from Europe where it has become a serious pest. It was 
first described in 1893 by Wachtl,!7 from specimens reared from seeds 

of the Douglas Fir imported into Europe from the western United States. 
In 1906, Dr. R. S. MacDougall published an account of a serious out- 

break in Aberdeenshire, Scotland. He quotes a letter from Mr. John 
Crozier of that place in which he says, ‘‘ Now, however, it has assumed 

a more serious aspect, as the seed on many of the older trees from which 

I formerly collected my supply, in good years amounting to over 300 

bushels, is now not worth the trouble of gathering. I have raised 

some millions of plants on this estate, but unless the pest can be kept 
in check, it will be impossible to keep up the stock from home grown 

supplies.’”’ 

An American insect which has proved itself so injurious abroad should 

not be neglected at home, particularly in view of the increasing interest 

in forestry and the consequently greater demand for the seeds and 

seedlings of forest trees. In a packet of Douglas Fir seeds received 

from a nursery firm and supposed to have been collected in Colorado, 

we found a number of seeds containing larve probably belonging to 
this species. 

In November 1908, we received from Mr. John Crozier of Scotland a 

package of very badly infested seeds of the crop of 1907. While the 

exit holes in many of the seeds were evidence that a large number of 
adults had emerged, full-grown larve were found in the remainder. 

MacDougall also mentions rearing the adults from two-year-old seed. 
These seeds were placed in a cage in a warm greenhouse and on Decem- 

ber 7th the males began to appear, followed on the 24th by the first of 
the females. 

We have been unable to find any description of the manner of ovi- 

position. The egg as obtained by dissection of the female is white, 

smooth and spindleshaped with a very long pedicel at the anterior 

end and the vestige of one at the opposite end. Length of body of 
egg, .36 mm.; tail-like process, .g to 1.2 mm. (Fig. 87). : 

The full-grown larva is yellowish white with brownish mouth parts; 
its length varies from 2.5 to 3.5 millimeters. The surface is smooth 

7 Wien. Ent. Zeit., XII., p. 24. 
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without apparent sculpture and the hairs are very sparse and microscopic 
in size (Fig. 88). The inner margin of the mandibles is provided with 

three sharp teeth. 

The pupa is yellowish white and in the female has the ovipositor 

curved over the back and reaching to about the middle of the thorax. 

Length of female pupa, 3 mm.; of male, 2.5; mm. 

The adult female (Fig. 85) is brownish yellow with the face and hind 

margin of pronotum yellow. The ovipositor is as long as the body, 

dusky in color and usually strongly curved. The wings are clear with 

dark brown veins. The antenne are dusky; scape yellowish. The 

male (Fig. 86) is much lighter in color; the head, pronotum, pleure and 

coxe yellow; mesonotum, scutellum and abdomen tinged with brown; 

postscutellum at the sides, propodeum in the middle and basal segments 
of abdomen above, dark brown; pronotum and mesonotum each with 

a transverse brownish band in front. 

We have been unable to make any observations on the habits of this 

insect under natural conditions. The holes through which the adult 

insects escape from the seeds are shown in Fig. 89. 

THE GRAPE-SEED CHALCIS 

(Evoxysoma vitis Saunders) 

The injury caused by this insect first attracted attention in 1868. 

In August of that year William Saunders,'* then of London, Ontario, 

noted a shriveling of many berries on a Clinton vine growing at that 

place. On opening these berries he found that they contained only 

one or two seeds which were as a rule abnormally large and that the 
kernel of each seed had been devoured by a small white footless grub 

which he mistook for the larva of some Curculio. 

He states that about ten per cent. of the berries on the Clinton vine 
were shriveled up and rendered worthless, but a further examination 

showed that the seeds in many of the apparently normal berries were 

also infested. He also found that the seeds of the following varieties 

were more or less infested: Delaware, Isabella, Rogers’ No. 4 and an 

unnamed seedling. 

The next year Saunders succeeded in rearing the adult insect which 
he described as a new species under the name of Jsosoma vitis.!° Writing 

18 Report Com. Ag. Arts Prov. Ont. for 1868, pp. 203-205. 

Can. Farmer, Oct. 15, 1868, p. 316. 
Can. Ent., I., pp. 20, 21, 1868. 

Can, Ent., II., pp. 25-27, 1869. 



On CERTAIN SEED-INFESTING CHALCIS-FLIES. 385 

in 1870 he states that for some unknown reason the insect had disappeared 

from the vicinity of London, but he records its presence in injurious 
numbers at Hamilton, Ont., where it had caused a premature ripening 

of the fruit.22 In 1873 he reported its presence in wild grapes at Dubuque, 

Iowa.?! 

Aside from the rearing of adults by C. V. Riley” in 1870 from grapes 

grown in Canada and a concise description of these specimens by L. O. 

Howard” in 1896, apparently nothing further regarding this insect 

has been published. 

In the fall of 1907 we found the seeds of wild grapes growing in the 

vicinity of Ithaca, N. Y., badly infested. Some were brought into the 

Insectary on November 20th and kept in a jelly-jar. On February 3d 

five males and on the 17th three females emerged. 

The larva (Fig. 95) has been described and figured by Saunders. 
It is 1.8to 3.9mm. inlength; is nearly cylindrical, bluntly conical behind, 

rounded in front. It is of a uniform milk-white color with brownish 

mandibles and a brownish spot at the base of each. The surface is 

smooth, clothed with a few scattered light brownish hairs more abundant 

on the anterior end. The mandibles have a single rounded tooth on the 

inner edge (Fig. 93). The antenne are represented by two minute 

brownish tubercles. 

The adults reared at Ithaca agree with Howard’s description except 

that they have a greater variation in the amount of infuscation on the 

posterior legs. 
Oviposition.—Egg-laying was observed on July 11 and 13. At that 

time the berries were nearly full grown and the seeds quite hard. The 

females were very abundant; in one case four were seen at one time 

ovipositing on the same cluster. The female examines the surface of 

the grape very carefully with the tip of her antennz, then draws the 

tip of the abdomen forward until the tip of the ovipositor catches in 

the skin of the fruit; the ovipositor is then disengaged from its sheaths 

and the abdomen slowly resumes its normal position as the ovipositor 
penetrates into the berry (Fig. 90). The seeds at this time had become 

quite hard and were it not for the soft area on the outer surface occupy- 

ing a depression known as the chalaza the female would¢have great 

difficulty in inserting the egg into the kernel. Figure 91 shows how 

the purictures are bunched on the surface over this vulnerable spot. 

20 First Ann. Rept. Insects Ont., p. 44, 1871. 

*t Rept. Ent. Soc. Ont., for 1872, p. 14, 1873. 
Second Rept. Ins. Mo., p. 92. 

$ Bull. 2, Tech. Ser., p. 22. 

13 
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As a rule, each berry showed three or four of these groups of punctures 

corresponding in number and position to the seeds. Figure 92 shows 
the punctures in the pit on the outer surface of the seed itself. 

On July 13 the writer found a single egg in the kernel close to this 

pit. Itis white, .45 mm. long by .18 mm. wide, oval, rounded posteriorly 

and pointed anteriorly where it is produced into a tail-like process about 

one-half as long as the egg. At the posterior end there is the rudiment 

of a similar process. The surface appears perfectly smooth, without 

sculpture (Fig. 94). 

Among cultivated grapes we have examined Concords from Ithaca 
and Catawabas, Delawares and Dianas from Lake Keuka, N. Y., and 

none were infested. 

THE SEED-CHALCIS OF THE VIRGINIA CREEPER 

(Prodecatoma phytophaga Crosby, Can. Ent., XLI., p. 50, 1909) 

This insect was first observed on Dec. 7, 1907 at Taughannock Falls, 

N. Y., where the seeds of the Virginia Creeper were found to contain 

a small white larva which had devoured the kernel. Infested berries 

were kept indoors and adults emerged in May and June. This is much 

earlier than would occur under natural conditions for females were not 

observed ovipositing until July 25th. 

Oviposition takes place so late in the season that the seeds have 
become hard and the egg is inserted through the chalaza, as in the case 

of the Grape-seed Chalcis. 

Larva.—(Fig. 96). Length, 3 millimeters. The larva closely resem- 

bles that of the Grape-seed Chalcis; it is grub-like in form, cylindrical, 
rounded at both ends; 

it is white with brownish 

mouth parts; the sur- 

face is smooth with a 

few hairs near the an- 

terior end. The anten- 

nal tubercles are distinct 

and brownish. The 

mandible has one large 

tooth on the inner edge, 

back of which there is 

a slight emargination. 
Fic. 96.—Full-grown larva of Seed-chalcis of the 4 

Virginia Creeper (Fig. 97). 
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PEATE. © 

) 

THE SEED-CHALCIS OF THE VIRGINIA CREEPER 

1 Wing of female; 2, stigmal area of same; 3, abdomen of female from 
ie eats 4, same of male; 5, antenna of female (hairs omitted); 6, same of 
male 
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The adult—In general appearance the adult re- 
sembles the common Wheat Joint-worm. 

Female.—Length, 2.4 to 2. 7 mm.; abdomen, 1.2 tc 

1.3 mm. 
Head and thorax densely umbilicate-punctate. 

General color black; face, cheeks and a ring around 

= ee Monae eyes light yellowish brown; sides of prothorax, 
Seed-chalcis of Vir- lateral angle of scapule, mesopleure and ventral side 

giuma Creeper of abdomen more or less suffused with brownish; pro- 
notum with two small brownish spots, sometimes obsolete. 

Head seen from above as wide as the thorax, concave behind, strongly 
convex in front, a distinct frontal furrow present in which the front 

ocellus is placed; seen from in front a little wider than high; the eyes 
small and widely separated. Face with a system of fine ridges radiating 
from the clypeus. 

Propodeum with a median longitudinal depression, broad and regularly 

concave; propodeum on the sides rugose-reticulate, within the furrow 

densely, finely and distinctly reticulate-punctate; anterior end of depres- 

sion with two smooth submedian pits, posterior end with a semicircular 

row of similar pits. Between this row and the insertion of the petiole 
there is a transversely striate elevation. No median carina present 
except between the two anterior pits. Color of propodeum black 
except that in some specimens there is a testaceous streak on each side 
of median depression. 

Antenne dusky, underside of scape yellowish; club and scape of about 

equal length; pedicel short; funicle joints submoniliform, the first slightly 

longer than the others; club elongate oval, obtusely pointed at tip, the 
last two segments not separated by a distinct suture. Coxe black, 
in some specimens more or less yellowish; rest of legs dull yellowish; - 
posterior femora with a black area on the outside; posterior tibia more 
or less infuscate. Wings hyaline; veins brownish. For relative length 
of veins see Pl. I, figs: 1, 2. 

Abdomen seen from above pointed ovate; segment 5 twice as long as 4, 

its posterior margin broadly concave; segment 3 two-thirds as long as 4; 

dorsum of abdomen black, the venter brownish, the amount of brownish 

varying in different specimens; sometimes a band runs up on the side 
of segment 5 so as to be visible from above; on segment 6 the brownish 
on the anterior margin is nearly continuous across the dorsum; on 

segment 7 the black is confined to a large basal triangular spot which 
does not quite attain the tip. The abdomen is smooth and shining 
with a very delicate hexagonal reticulation of impressed lines. The 
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relative length of the segments as seen from the side is shown in 
Be is fig. 3. 

Male.—Length, 2.7 mm.; abdomen, 1.2 mm. Differs from the female 

in having the thorax entirely black (in two specimens only are the 

pleurzee brownish), in the greater amount of black on the head and in 
the very small amount of brownish on the abdomen. 

Median longitudinal depression of propodeum with a distinct furrow, 

irregularly rugulose, sometimes with the ridges so arranged as to give 
a median carina. 

Antenne black with the scape yellowish except distal half above, 

pedicel below and ring-joint yellowish; the funicle joints pedicellate 

and distinctly constricted in the middle, clothed with two whorls of 

long hairs. The first joint of the club is more distinctly separated 
than the last two. Posterior femora and tibia darker than in the female. 

Petiole much longer than posterior coxe, three-fifths as long as rest 

of abdomen, finely rugulose with a short median and two lateral carine 

at the posterior end. Abdomen seen from the side straight below, 
highly arched and squarely declivous in front. The relative proportion 

of the segments as seen from the side are shown in PI. I, fig. 4. 

While the native Virginia Creeper (Parthenocissus quinquefolia) is 

badly infested the closely related Japanese form (P. tricuspidata), so 

commonly planted about buildings and known to the gardeners as 

Ampelopsis veitchit, seems to be immune. 

THE SUMAC-SEED CHALCIS 

(Eurytoma rhois Crosby, Can. Ent., XLI., p. 52. 1909) 

In December 1907 the seeds of the Stag-horn Sumac at Taughannock 

Falls, N. Y., were found infested by a white larva. The seeds were 

kept indoors during the winter and on June 1o the first adults emerged. 

They continued to appear until July 15th when ten were found dead in 

the cage and one still alive. In regard to the time of emergence of the 

adults under natural conditions, no observations were made but on 

June 2 the insect was still in the larval condition. 

The evidence in regard to the vegetable-feeding habits of this insect 

is not so conclusive as for the preceding species. From a two-year-old 
seed a dead adult male was dug out, thus showing that the specimens 

reared in the cage came from the seeds, and as only one kind of larva 
has been found in the seed it is highly probable that it feeds on the 
kernel as do the other species. Another member of this genus, Eury- 

toma schreinert, has recently been found doing considerable damage to 

plums in Southern Russia. The larve infest the seed and cause a prema- 
ture falling of the fruit. 
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PLATE II 

6 
THE SUMAC-SEED CHALCIS 

1, Antenna of female (hairs omitted); 2, wing of female; 3, antenna of male 
(hairs shown on one segment only); 4, head from above; 5,abdomen of female from 
side; 6, stigmal area of wing 
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The larva.—The larva is dull white with brownish mandibles; it is 

1.6 mm. long by 1 mm. wide and is sparsely clothed with rather long 

hairs more distinct towards the head. The antennal tubercles are 

distinct and tipped with brown. The mandibles have on the inner 

edge one large sharp tooth and back of ita very small blunt one. Fig. 98. 

The adult.—Female.—Length, 1.7 to 2. 8 mm.; abdomen, .9 to 1.5 mm. 

General color black; head and thorax densely umbilicate-punctate. 

Dorsal view of the head is shown in Pl. II, fig. 4. In form and sculp- 

ture the thorax is very similar to that of Eurytomocharts triodiae. Propo- 

deumn coarsely rugose on the sides; the longitudinal median depression 

broad and shallow, densely and distinctly reticulate-punctate except 

for the longitudinal furrow which is rugose and much wider in front 

than behind, where there is frequently a single or rarely a double 

longitudinal carina. In the smaller specimens the 

median furrow is entirely lacking. 

Antenne slightly clavate, dusky except scape beneath 

which is dull brownish yellow. The relative length of 
the segments is shown in Pl. II, fig. 1; viewed at a 

different angle the club is a little broader. Coxe black; 

femora black, tip yellowish brown; tibiz brownish more 

or less infuscate medially; tarsi nearly white. On Fiee./98s == 
cephalic face of front coxze there is a deep diagonal Mandible of 
furrow bounded in front by a distinct ridge. This [27% 2f Sumac y 5 S seed Chalcis 
ridge near the upper outer angle makes a sharp turn 

and extends transversely around on the side of the segment. 

Mesosternum has a distinct median pit in front, median carina lack- 

ing except posteriorly where it is represented by a delicate ridge. 

Wings hyaline. 
Abdomen smooth, without sculpture, subcompressed, seen from the 

side broadly ovate, the tip sharp-pointed; segments 2, 3 and 4 subequal, 

the fifth longer than 3 and 4 together, the sixth very narrow and gently 

emarginate in front of the spiracle of the seventh; the seventh segment 

clothed with fine white pile. 

Male.—Length, 2 to 2.4 mm.; abdomen, .g mm. These measure- 

ments are only approximate because of the contracted condition of the 
abdomen in these specimens. 

Propodeum with the median longitudinal depression wide and shallow, 

the furrow much less distinct than in female. The legs and wing veins 

are much darker than in female. Antenne black; scape at base and 

ring-joint brownish. Scape slightly enlarged beneath towards tip: 

pedicel subglobose; the five funicle joints subequal, arched above, not 
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constricted at the middle, briefly pedicellate and each with two whorls 

of rather short hairs; club as long as scape, two-jointed. 

Abdomen with the petiole slightly longer than the hind coxe and 

finely but distinctly rugulose reticulate; coxz with the same sculpture 
above. The body of abdomen is highly arched above, squarely declivous 
in front; the fourth segment is longer than the fifth and sixth together. 

The egg and the method of oviposition are unknown. 

It is abundant at Ithaca, N. Y., and we have received Sumac seeds 

from George D. Shafer, East Lansing, Mich., infested by larve probably 

belonging to this species. 
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THE BLACK ROT OF THE GRAPE AND ITS CONTROL 

Second Report 

Generally speaking, the vineyards of New York have experienced 
two successive years of relative immunity from the Black Rot disease, 
the greatest scourge with which they have to contend at the present 

time. During both the seasons 1907 and 1908, however, there have 
been certain localities in which the disease has been destructive, and 

in no case, so far as the writers have observed, have any of the larger 

growing sections been entirely free from it. Even in well-kept vine- 

yards in the heart of the Chautauqua Belt, the grape section most 

free from Black Rot, occasional berries attacked by the Black Rot 

fungus have been found. It is only commercially that we may say there 
has been no Black Rot the past two seasons. This is of particular 
importance as regards future operations and future epidemics of the 

disease, especially when taken in connection with a survey of past 

experience with the parasitic fungus. 

EXPERIENCE IN FRANCE 

Since its introduction into France in 1885, Black Rot stands second 
only to the Phylloxera and Mildew in its destructiveness in the more 

humid valleys of France and other humid grape-growing regions of all 

Europe. In many of the regions, and particularly in Central and South- 

ern France, the people are largely dependent on the product of the vine 

for their maintenance. For this reason they have been especially alert 
in the fight against Black Rot, and French literature abounds in obser- 

vations and experiences regarding the control of the disease. A critical 

examination of this literature shows that in France the Black Rot 

fungus has had ups and downs, and has been epidemic and of very serious 

nature only in certain years. Fortunately, very complete meteor- 

ological data are available and positive correlation between the 

amount of rainfall during the growing season and the abundance 

or scarcity of Black Rot has been established. It shows further that 

after a succession of years relatively free from Rot many of the vine- 

yardists became lax in their spraying operations only to be visited by 

another epidemic of the disease in exceptionally wet seasons. It cannot 

be expected that the vineyards of New York will prove any exception 

to this rule, and from the fact that Black Rot is actually present to a 

slight extent in most vineyards it would seem that an exceptionally 
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wet season, or succession of such seasons, is the only condition necessary 

to bring about another epidemic of the disease. 

LIFE HISTORY OF THE FUNGUS 

(Guignardia bidwellii.) 

This opinion bears more weight when certain facts in regard to the 

life habits of the fungus are considered. In 1908, the writers published 
a bulletin from this Station which, among other 
things, contained a statement of the known facts in 

regard to the method of conservation, propagation, 
and dissemination of the fungus. Epitomizing briefly 

it may be stated that the specific cause of the Black 
Rot disease is a microscopic fungous parasite (Guignar- 

dia bidwellii (E) V. & R.). The fungus passes the 

winter on the old mummied berries, either clinging to 

wires or lying on the surface of the ground; on the 

clinging tendrils or leaf petioles; and on the canes 

bearing the fruit-buds (Fig. 99). The fungus on such 

parts perishes when covered by a few inches of soil, 
but it is obviously impossible to treat the canes in 

such a manner and impracticable to remove tendrils 

from the wires. 

The spores, or reproductive bodies of the fungus, 
are encased and protected in a receptacle which pre- 

vents their being killed by a contact spray. Spores 

are discharged by a purely mechanical process re- 

quiring the presence of precipitated moisture. The 

water is absorbed by a gelatinous substance surround- 

ing the spores and by the swelling of this substance 
Fic. 99.—Black the spores are mechanically forced from the receptacle. 

ee oe The Under natural conditions this happens only when 
minute black pim- there is a rain of sufficient duration to thoroughly 

oe ie ee moisten the parts bearing fungous receptacles. The 
inwhichsporesmay sporesthus discharged must be borne by the wind or 

eee eater spattered by a breaking drop of water to some green 
and growing part of the vine in order to be able to produce an infec- 
tion, and, even then, such an infection is possible only when the spore 

has the necessary moisture for a sufficient time to permit of germina- 

tion. It was found further that, after the entrance of the germ tube of 
the spore, at least ten and often as many as twenty days are necessary 
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for incubation of the fungus before characteristic spots appear. Stages 

in the rotting of berries, from the appearance of a spot, through the 

bird’s eye and brown rot stage to the final shriveling and blackening 

of the berry, are shown in Fig. 100.! 

During the early part of the season of 1907 we were able to check 
up the correlation between rainfall and the subsequent sudden appear- 

ance of Black Rot all over the vineyard, and also found that after July 

t2th during a period of comparative drought no new Rot appeared, 

although spores were present in very great abundance and capable 

of germination by actual test. 

In spite of the exceptionally dry season of 1907, Black Rot was very 

destructive in an unsprayed vineyard of 200 acres only 2 miles from 

the site of our operations. Our experimental work for 1908 was there- 

fore moved to this vineyard. One of the writers was constantly on the 

Fic. 10o0o.—Successive stages of Black Rot lesions on berries. A berry passes 
through these stages in three or four days 

ground after June rst. Besides continuing studies on the life history 

of the fungus, careful watch was kept on local weather conditions, for 

we were firmly convinced that in order to be effective, spray must be 

applied to the actively growing parts before the rains came. It seemed 

apparent from earlier observations, as well as the experience of other 

investigators, that spray mixture properly made and properly applied, 

if given an hour or more to “‘set,”’ will prevent the entrance of fungi 

even after a continued rain of 24 hours or more. If then from a study 

of the available weather data and of local conditions we could predict 

with some degree of certainty the storm periods and make a thorough 

application of spray one to three days before these came, we should be 

able to prevent the Rot entirely. 

How well we succeeded in our predictions may be seen by acomparison 

of the dates on which we sprayed and the meteorological data on another 

page. It will be noticed that the spraying of June 11th followed the 

rains of June gth. In this connection it should be stated that all things 

were in readiness to begin spraying on the morning of June gth and 

by 4 p. m. (the time of beginning of precipitation) the whole plat would 

1 Bulletin 253 ‘‘ The Black Rot of the Grape and Its Control,’’ containing a more 
detailed account of the fungus and illustrations of the fruiting parts, is still avail- 
able and may be obtained by applying to the College of Agriculture, Ithaca, N. Y. 
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have been sprayed had not an unexpected break in machinery occurred 

which could not be remedied until too late. From this rain infections 

appeared on all the plats to a certain extent. But the spray of June 

tsth, preceding the continued rains of June 22nd, 23rd, 24th, gave 

absolute protection against the infections which took place on these 

dates, and which appeared on the berries just at noon on the three 

days July 3rd, 4th and sth, the period of incubation being just ten days 

in each case. An extended and critical examination of the experimental 

plats was made at this time. Only a single berry was found on sprayed 

Photo. Aug. 31, 1908 

Fic. ro1.—View of a vine in Experimental Plat No. 4 from the windward side. 
This shows the difficulty of attempting to spray with stationary nozzles. See photo- 
graph of same vine with leaves stripped on opposite page 

plats which had become infected. Unsprayed check rows showed a 
quantity of Rot while the check plat and all the remainder of the vine- 

yard showed Rot in very great quantities. 
When even a relatively small amount of Rot appeared in the sprayed 

plats, it made future sprayings more imperative since opportunities for 

infection were so much greater. By this time, too, physical conditions 

made thorough spraying more difficult. A number of spurs with one bud 

were left on each crown and these were not disbudded. As a result, 
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many of the shoots did not train to the wires but simply hung from the 

crowns. An idea of the density of the foliage may be obtained from 

Figs. tor and 102, which are photographs of the same vine. From the 

appearance of this vine, the physical impossibility of spraying every 

cluster even with a trailer can be seen. 
Very fortunately, however, certain peculiarities in the life habits 

of the fungus make the later sprayings of less importance. In the 

vicinity of Romulus during the past two seasons the following observa- 

tions have been made. Although about August rst, or even a little earlier, 

Photo. Ang. 31, 1908 

Fic. 102.—Same vine as shown in Fig. 101 and from the same position, but with 
leaves stripped off. Shows average yield of vines. Notice presence of too many 
short spurs with a leafy shoot, especially at the lower crown. This increases the 
difficulty of spraying 

some berries rot and become covered with the minute black receptacles 

of the fungus, an examination of these receptacles with the microscope 

reveals the fact that these bodies do not contain propagative spores 

for the further dissemination of the fungus; they are for the most part 

filled up with resting cells, packed with food material, and to all appear- 

ances are preparing for a period of rest. Receptacles containing summer 

or propagative spores can be found occasionally, but there is no doubt 
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of the fact that the number of spores capable of producing infection is 

enormously reduced. Undoubtedly the good showing made by experi- 

mental plat No. 3, sprayed only four times, can be attributed to this 

fact, for some Rot was present and rains were of sufficient frequency 
and duration after July 11th to have allowed for abundant infection 

and the complete destruction of the crops had spores of the fungus 

been present in sufficient quantity. Should this peculiarity of thefungus 
prove to be of constant occurrence, it will be possible to reduce the number 
of applic ‘ions of spray actually necessary to control the Rot. This 

fact expl: ns the common observation that ‘after the seed gets hard” 

_the Rot s ops. The virtue lies not in the hardness of the seed but in 

the habits >f the fungus, for as a matter of fact, berries may and often 

do rot toz limited extent up to the time of picking. 

CONTROL. 

The work of control previous to 1908 had shown marked results 

in favor of spraying and it was felt that certain facts were demonstrated 

beyond question. These facts are stated below: 

(a). When Black Rot is prevalent in a moderate degree spraying 
will completely control it. This was shown especially in the work of 
1907. The plats of that year consisted of one acre each, sprayed with 

mixtures of different strengths and some unsprayed. Wherever thorough 

spraying was practiced, 87 to 95 per cent of the total weight of the 

grapes produced on the plats was graded as firsts and shipped in pony 
baskets. So effective was the spray that the owner of the vineyard 

asserted that the grapes might all have been sold as first grade without 

sorting. On the other hand, the unsprayed plats gave a smaller total 

yield and only 66 to 70 per cent of this yield was graded as firsts. The 

total yield on the unsprayed plats averaged about three-fourths of a 

ton less than that of the sprayed plats. Commercially, the grapes 

on the unsprayed plats were of little value. 

(b). Iron sulfate as a fungicide for controlling Black Rot is of little 

value, scarcely better than nothing. The work with iron sulfate was 

carefully and accurately done, yet the total yield of the plat was less 

than that from plats sprayed with Bordeaux mixture and the spray 
itself seemed to be ineffective in controlling the Rot, for only 78 per 

cent of the total grapes picked was graded as firsts. 

(c). The different ‘‘stickers,’”’ such as resin sal’soda or fish oil soap, 
are of no practical value. 

(d). Burning the clingers from the wire of the trellis is a means of 

destroying some of the winter spores. The cost of the work, however, 
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is too great to make the practice of value to the grower. It is not recom- 

mended commercially. 

(e). The application of a spray mixture before the appearance of the 

second set of leaves is of no value. The early applications do not destroy 

the winter spores which are present, since these spores are enclosed in 

Fic. 103.—Hand-spraying grapes on Experimental Plat, June 11, 1908. Nate 
the fog-like spray being produced. 120 pounds pressure; 1-20 inch hole in the nozzle; 
50-60 gallons to the acre : 

sacs which protect them from any spray which may be applied. The 
first spray should be applied at the time of the appearance of the second 

or third set of leaves. 

(f). The time of applying a spray in relation to the weather condi- 

tions is an important consideration. The spores germinate immediately 
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after a rain. It is essential then that the spray be present at this time 

to prevent their germination. The mixture should be applied just 

before a period of rainy weather or as near this time as is practicable. 

THE WORK OF 1908. 

Although it was felt that the above points were demonstrated beyond 

question there were still many points unsolved and the work of 1908 

was planned in view of solving these problems. Some of them may 

be stated as follows: 
(a). To demonstrate that Black Rot can be controlled commercially 

in a year most favorable to the development of the Rot. 
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Photo. July 11, 1908 

Fic. 104.—Spraying outfit used in experimental work of 1908. Note the tratler 
attachment for hand spraying. 

(b). To determine the minimum strength of mixture and the mini- 
mum amount of spray necessary to do this. 

(c). To find out the value of cultivation in the control of the disease. 

(d). To determine the best time to apply the mixture in relation to 

the blooming period of the grape and the weather conditions. 

In order to get the most serious attack of the Rot, whatever might 

be the nature of the season, the worst vineyard in the vicinity, so far 

as the Rot was concerned, was selected and a part of this, amounting 
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to about seven acres, was chosen for the experiment. This vineyard 

is situated about 24 miles east of Romulus and is under the direction of 

Mr. H. B. Cushman. For several years previous nothing had been 

picked commercially from the vineyard because the Rot had destroyed 

’ the entire crop. During these years sections had been cultivated and 

pruned but not sprayed. On one of these sections the plat was chosen. 

It was thought that the Rot would be serious in this vineyard even 

though the summer should be a dry one. This proved to be true. 

The area was divided into six plats, each consisting of seven rows and 

equal in area to about one acre. Between each two plats was a check 

row, seven in all, thus making the check rows also equal in area to 

about one acre. (See map, page 402). It was found that these rows 

did not make reliable checks since it is impossible, in spraying the adjoin- 

ing rows, to prevent the spray from blowing on them, and consequently 

these check rows received more or less of the mixture. In order to check 

the results of these check rows and thus secure the most reliable check, 

two solid check plats were chosen, one of them to receive cultivation 

and the other to be left uncultivated. This plan enabled us to determine 

the value of spraying and also the value of cultivation as factors in 

the control of the Rot. 

As to the number of applications, at least four seemed necessary, 

and we found in 1907 that six had given as good results as a greater 

number. Our plan was to determine the most economical number of 
applications within this range. 

It is important to determine the minimum strength of mixture that 

will control the disease, since spraying materials are expensive. The 

work of 1907 had shown that 5-s5—s5o gave as good results as stronger 

solutions, consequently there was no need of going above that strength. 

It was felt, however, that a weaker mixture would be equally effective 

and therefore it was decided to use 4-4-50 in order to determine 

whether it was strong enough. 

The work of the previous season had shown that the time of the 

application for effective control depended largely on weather conditions. 

One plat was planned in view of determining whether this was true 

and, if so, what were the conditions which determine the time of appli- 
cation. (See plat 4.) 

The general plan and map of the work for 1908 is given in Fig. 107. 

In area each plat is equal to about one acre. The rows (seven to each 

plat) are nine feet apart and the vines ten feet apart and each row 
contains sixty-four vines. 
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The mixtures were made carefully and according to the most re- 
liable directions. The solution was applied with the vineyard sprayer 
manufactured by the E. C. Brown Co., Rochester, N. Y., and under 

a pressure of 140 pounds. Great care was taken to apply the mixture 

thoroughly and evenly. Realizing that many of the failures in spraying 
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Photo. Aug. 31, 1908 

Fic. 105.—Sprayed. Small part of vine shown in Fig. 102, from Experimental 
: Plat No. 4 

are due to careless applications, the experimenters determined to elimi- 

nate this factor. The thoroughness of the application was tested until 

satisfactory results were secured. A part of a row was sprayed and 

thenan examination made of thefoliage and clusters. If unsatisfactory 

the nozzles and pressure were changed and another trial made. Tests 

were made in this way until the experimenters were convinced that the 

application was thorough and yet no mixture was being wasted. 
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Trailers were used throughout the season. (See Figs. 103 and 104), 

The trailers were two in number and consisted of twenty feet of three- 

eighths inch hose, with extension rod three and one-half feet long and a 

single Mistry Junior nozzle on the end. Repeated trials, which were 

Photo. Aug. 31, 1998 

Fic. 106.—Unsprayed. Part of vine in next adjacent row (check) to one shown 

in Fig, 103 

made for the purpose, showed that a trailer of this kind with one nozzle 

would do as thorough work as a stationary arrangement and two or 

three nozzles. By the use of the trailers the amount of liquid used was 

reduced from 80 to 50 gallons per acre—a great saving when considered 

from a commercial standpoint. 



406 BULLETIN 266, 

6 Appiications #- 4-50 
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ty 1G. 107.—Map of experimental plats of 1908. The top is west, to the 
right, north 
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Fic. 108.—Yields from corresponding plats on opposite page 
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The number of applications and time of each are as follows: 

Yo. of the 
Rete Plats 1 and 3 Plat 2 Plat 4 

aC statu. tata uta May 29-30 May 29-30 May 18 
Tp ei ae Oe June 11 June 11 May 29 
eC AS 2th. Be cae June 15 June 15 June 11 
TREES cele eens June 29 June- 29 June 15 
Boas Dena Ceara seam haly. “10S is See et oe ee aoe June 29 
Dac eae Sieehe eer cee July 23 | Re eee ebse res: July 11 
Ae = SP ee in Se RS PETERS Ma oj oe vances Peep oneal Gee Cee July 23 
Lea Sates Cat ecard i tel en, Aint PM ye eo Iie occa seri nia dye Y Aug. 8 

Until the middle of July all applications were made with Bordeaux 

at the different strengths indicated. (Fig. 107.) After the middle 

of July, ammoniacal copper carbonate was used. The purpose of this 

was to avoid discoloring the berries. If Bordeaux had been applied 

for the last sprayings the fruit would have shown serious discolorations 

at picking time. Ammoniacal copper carbonate is a colorless spray 

and by its use late in the season discoloring is avoided. It is probably 

nearly as effective as Bordeaux, although this is one of the questions 

which we have not yet worked out and which we expect to try next year. 

The plats were picked September 25th to October roth. All the 

fruit from each plat was picked, brought to the packing house and 

weighed. This gave the net (total) weight as recorded in the first column 

of figures of the table on page 405, or as represented by the first bar for 

each plat in Fig. 108. The grapes were then sorted into three grades: 

firsts, wine and rotten. The firsts were extra fine in quality and were 

packed and shipped in pony baskets. The wine grapes contained the 

scragely clusters, the crushed berries and the single berries which had 

fallen from the bunches. They contained no rotten berries. The rotten 

berries included the dried, hard berries which were affected with the 

Rot. The weight of firsts is given in the second column of the table 

and represented by the second bar in the diagram. (Fig. 108.) The 

weight of wine is given in the third column of the table and represented 

by the third bar in the diagram. The weight of rotten berries is repre- 

sented by the fourth column of the table and shown by the fourth bar 

in the diagram. The fifth, sixth and seventh columns of figures in the 

table represent, of the total weight harvested, the per cent of firsts, 

wine and rotten, respectively. 
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RESULT OF BLACK Rot EXPERIMENTS IN 1908. 

Net c - : ; : 
Plat bay. Weight | Weight | Weight | Firsts Wine Rotten 
No. Treatment a eight Firsts Wine Rotten | Percent | Percent} Per cent harvested 

lbs. lbs. Ibs. lbs. 
I Bordeaux 4-4-59, 6 appli- 

cations. F 8084 7252 742 90° 80.7 9.2 1.t 
2 Bordeaux s- tee 50, £ appli- 

cations. 7872 7401 305 106 94.8 3-9 T53 
3 Bordeaux 5 5- 5-50, 6 appli- 

cations 22.5 ‘ O157 8726 306 125 05.3 ges Taf 
4 Sprayed according to 

weather conditions... . 7007 7588 338 71 04-9 4.2 °.9 
5 Cultivated but not 

sprayed. . 3175 2232 451 4092 40.3 T4=2 Gilat 
6 Neither cultiy ated nor 

sprayed. smote dl) “Kies 2160 504 571 65.1 17.8 I7.1 
7 Seven check rows. 

(1 acre). Bt est ol) AOES 3072 560 383 76.5 14.0 9.5 

These figures show the efficiency of spraying from a commercial 

standpoint. They give the total weight harvested, and the total weight 

of the first grade as compared with the wine and therotten berries. From 

a scientific standpoint, however, they do not show the real value of 

the spray because a rotten berry will weigh only about one-fourth as 

much as a perfect berry. The only scientific method of determining 

how effectively any spray protects the grape from the Rot is to count 

the perfect and the rotten berries of every cluster. To do this on a large 

area would be impossible. An attempt was made in the packing house 

to secure these comparisons. From the grapes picked on the different 

plats eight crates were taken. The perfect clusters were separated 

from those containing rotten berries and these clusters counted and 

weighed. The first four columns in the table on page 406 give 

these data. Column 5 shows the per cent of imperfect clusters which 

had only one rotten berry and the last column gives the average num- 

ber of rotten berries on the imperfect clusters. This number of course 

would be much smaller if all clusters were included. 

It must be remembered, however, that these figures do not represent 

absolute conditions since many of the berries rotting early in the season 

have dropped from the clusters. 
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CLUSTERS. 

PERFECT IMPERFECT 

Average 
Total Total Total Total With number 
by by by by 1 rotten rotten 

number weight number weight berry berries 
per cluster 

Per ct. Per ct. Per ct. Per ct. Per ct. 
I Bordeaux 4-4-50 

6 applications...... 54.2 49.6 45.8 50.4 43.2 3.07 
2 Bordeaux 5-5-50 

4 applications...... 54.3 46. 45.7 inate 5723 3.02 
3 Bordeaux 5-5-50 

6 applications...... 56.8 44.9 43.2 55.1' 50.2 2.0 
4 Sprayed according to 

weather conditions. 60 52 40 48. 57.6 2.04 
5 Cultivated but not 

Spra yeaa kreysrcietnaes 14.4 18.3 85.6 81.7 oom 13.06 
6 Neither cultivated 

nor sprayed Gre 6.3 03.97 ORG] 5.2 435 
7 Seven check rows 

(reaiene) G20) eee ma 8 08.5 00.2 2.9 16. 

Fic. 109.—Sprayed. Part of a tray of grapes (as they came) from Experimental 
Plat No. 3 
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Fic. 110.—WNot sprayed. Part of a tray of grapes (as they came) from Experi- 
mental Plat No. 5 

A factor influencing total weight may be mentioned here. At dif- 

ferent places in the section vines were missing and the number of such 

vines differed for the different plats. An attempt was made to correct 

the error caused by these missing vines, but it was impracticable. The 

number of such vines on the different plats is as follows: 

[2h (RULARST da 5 Corral Deel ee eae een ea sreoyshaiens Apovdh vel store dase eae ats one uate pate NS 

Rane OUT Mn AT TD Seas Roe ahs aus vee aie s\0' a ween = Bo aive.« ok Je eceutnustendings om Rae eS 
IDicgeNicamoe ne LE cv. seors-2 ste.» « ¢ 6 see )s'e Sugieeageran ets: dd BIS Oho SBA OO OILS MOG Oo ee 

PNT Views Sasi 3 ses ae e hist an Re Nae erent Re Sia a eithe pe ttre Bia 06 hee eee eS 
I2ienay Ihohaal arenes eee ae ne ae cai eet tthsi ae aces cis ames oes Na lesiterhte come 

(PL20S Vila jotey oa A he oe anne PUR eee GIRS arch tet ehase ferdions, ot ooters aoe. < 2 det eae 

Premesrager Vill Check: ROWS: .< <jchs. csaloisie <lei'ers @ apelie.e cogs en'sre a entole afdeote eel me 

In comparing the total yield of the different plats and check rows 

due consideration should be given to the number of missing vines. A 

fair average yield per vine was 25 to 30 pounds. 

It is interesting to note in this connection that a single check row 

_ between two sprayed plats is not an accurate and reliable check. The 
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influence of the spray which reaches such vines is clearly shown. The 

seven check rows with fifty-four missing vines gave a greater total 

yield than check plat V with only twelve missing vines. 

CONCLUSIONS 

The results of this experiment give additional evidence that the 
Rot can be controlled commercially by thorough spraying with mix- 

tures properly made and applied. It has not been demonstrated that 

spraying will control the Rot in exceptionally wet seasons, but it will 

practically eliminate the Rot in an average year. Consequently, the 

writers strongly recommend that the grower make a special effort to 

eliminate the disease every season. ‘There will probably never come a 

time when spraying will not be necessary, but by this eliminating 

method the grower may be able materially to reduce the number of 

applications. 
RECOMMENDATIONS. 

Plow as early as practicable, making a special effort to turn under 

all rotten clusters and leaves. 

Keep all weeds and grass down. 

Instruct workmen to gather any mummies left on the arms and to 

clean up the brush well. 

Do not allow basal sprouts to spread over the ground. 

Keep the vines off the ground. 

Spray thoroughly. The time of application will depend on the weather. 

Contrary to common belief, the spray should be applied before rather 

than after a rain. In general, the time of applications will be as follows: 

First, with Bordeaux mixture 5—5—s5o0, at the time when the second 

or third leaf is showing. 

Second, with the same mixture before the blossoms open. 

Third, with the same mixture soon after blossoms have fallen. 

About two more applications will be necessary and should be made 
at intervals of ten days to two weeks. 

The spray should be applied at a pressure of at least too pounds. It is 

better to use trailers for all the applications, but stationary nozzles 

may be substituted for the first two sprayings. After the blossoms 

fall the spray should be directed on the clusters and the tips of the 

shoots. 
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OUTLINE OF PLANS FOR 1909 

The experiments of the last three years have demonstrated without 
a doubt that the Rot can be controlled on experimental plats. Some 

of the growers feel, however, that its control on a commercial vine- 
yard would be more difficult. On the experimental plat the effort is 

directed primarily to the control of the disease. The greater thorough- 

ness which would be possible on such a plat would not be practicable 

in a commercial vineyard. The effort of the vineyardist is directed 

primarily toward money returns and the spraying must be done eco- 

nomically. 

In order to meet these arguments against purely experimental work, 

the College of Agriculture has leased for the year 1909 seventy-five acres 
of the vineyard known as the Cushman vineyard at Romulus. The 
plans for the summer are to conduct a large commercial experiment. 

The necessary expenses on the seventy-five acres will be kept as low 

as possible, although the vineyard will be maintained in good condition. 

An effort will be made to market the grapes to the best advantage. 

The purpose of the entire work is to secure as large net proceeds as 

possible and leave the vineyard in good condition for next year. 

_ It is also planned to continue experimental work in 1909 on the same 

vineyard but in a different part of it. A section has been selected from 

which no grapes have been picked in years. In addition to the Black 
Rot disease, which is the worst here, the plat selected was prematurely 

defoliated in 1908 by downy mildew (Plasmopara viticola). If we are 
able to control both of these diseases the contrast between the sprayed 

and the unsprayed plats will be even more striking than previously. 
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MeETEOROLOGICAL Data TAKEN AT CUSHMAN VINEYARD, Romutus, N. Y., 
JuNE 8th To Aue. 18th, 1908. 

TEMPERATURE PRECIPITATION : : 
Dueeun Ghames 

Date : a : prevailing en fs Miscellaneous 

: Time o ime o wind 
Max. Min. beginning ending Amount 

June 
8 04 56 = = _ Ss I ; 
9 Ope 66 4 6 43 -4 slight shower at 3.30. 

10 75 54 = = = WwW -4 cloudy in a. m. 
II 70 48 _ —— — NW-NE 4 very heavy dew. 
12 71 44 — — —_ NE-E I 
13 86 50 = ~- — E-SE az 
14 92 63 4 p.m. Ss ie 
I5 690 52 5 p.m 1.67 SW-W Te ; 
16 65 51 _ = — NW 555 windy. 
17 71 44 = == — NE Sy heavy dew. 
18 84 50 — == SE-S 2 threatening in p. m. 
19 94 62 — = — Ss At threatening in a. m. 
20 90 62 _— = — W-NW ox 
21 86 62 — = = N oz 
22 87 62 night a.m Tag N net very light wind. 
23 88 65 night a.m. .25 N -4 very light wind. | 
24 80 68 — _ aD SW-W ot heavy dew, no wind, 
25 84 57 _ as _ W-NW oe threatening in a. m. 
26 70 50 a+ — = N-NE an 
27 
28 
20 early in a.m. I5 SW-W 3 
30 &r 58 — _ NW 
uly 

J I 87 59 — = _— N 2r 
2 86 60 == == — NW-SE Eg 
3 86 62 = = — NE-SE at 
4 8&9 66 4p. m. — Ab SE-SW 3 
5 88 61 == = — SW-W ax 
6 =: > = == ey od 

05 65 4 p.m p.m +19 -4 
H 70 55 = = _— W-NW Bi cloudy; windy. 
9 Bo 50 = — = NW oT 

Io 08 53 _ = = E-SE Arc 
II 95 58 = - _ S-SW aT 
12 92 63 I2 6 p.m I.05 a 
13 80 61 night night ric) SE BS partly cloudy. 
14 88 64 8 and 1 a SW-W 7 light showers, 
15 74 55 one = = W-NW 2 windy. 
16 75 55 = = oo NW .2 
17 41 51 Io a.m. 6 p.m. An SE-S 2 
18 88 66 8 a. m. I2m. ae} SE-S 8 
ae) 82 63 aL: W-NW .6 showers. 
20 81 57 — aN —_ WwW Ret 
2I 9 7 a.m. nig 1.57 Te ; ; 
22 38 ae Ake WwW of wind light. 
23 82 56 = —_ — WwW 3 wind light. 
24 83 60 8 p.m night -47 N or 
25 79 64 — = = N i 
26 84 60 <= = — N Be 
27 87 56 — = = EB i 
28 87 60 — = — E ise 
20 ol 61 — = ae Ss wx 
30 or 63 — = = W ar 
31 oI 60 — = == NW oe 

Aug. 
I 75 nS az an KF; PSK 2 
2 51 —_— = = I 
3 — — —— — Se — I 

4 95 55 = — = SW-N 4 
5 88 60 night Io a.m. Bie Ss 8 
6 84 58 — == = SW te} heavy dew. 

7 79 60 night night .6 SW ts rainy all day. 
8 70 co) - — — N 4 heavy dew. 
9 79 55 = = = N 2 

ro 74 64 re i — 
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METEOROLOGICAL Data—Continued. 
———— 

TEMPERATURE PRECIPITATION ys 
ms Becton Charac- 

Date : ; z prevailing tet ‘ af Miscellaneous 

: ime o ime o wind 
Max. | Min. beginning | ending Amount 

Aug. 
II 81 62 2 p.m. 3 p. m. “ly Ww 5 
12 81 58 I p. m. 2 p.m. Ay Ss 5 high wind. 
13 88 68 |rands5p.m./2and6p.m Tt. SW-NE 7 showers. 
I4 86 60 — — WwW 2 
15 82 62 — — — NW I 
16 — — _ S) I 
17 88 51 night 8 a.m. 47 SW 
18 81 50 —- — — NW I 

* ooo of the day, .1-—.3 clear; .4—.7 fair or partly cloudy; .8-1. cloudy. 
Tace 
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FERTILIZER AND SEEDING EXPERIMENTS WITH ROOT 

CROPS 

SUMMARY 

In these experiments commercial seed gave as good results as home 

grown seed. 

Seeding with a hand drill gave a better stand and consequently a 

larger yield than did seeding with a grain drill. 

The largest yield of mangels resulted from the use of 12 pounds of 

seed per acre. Of rutabaga seed, 2 pounds per acre gave the best results. 

The results of both years of the fertilizer experiment indicate that 

lime is not beneficial to mangels when grown on the clay loam soil of 

the University farm. The largest yields followed the use of a fertilizer 

containing the three elements, nitrogen, phosphorus and potassium, 

while the greatest financial net gain resulted from the use of nitrogen 

and phosphorus combined. 

The relative efficiency of the carriers of nitrogen, phosphorus and 

potassium used singly was in the following order: (1) acid phosphate, 

(2) nitrate of soda, (3) muriate of potash. 

The percentage production of foliage was influenced by the kind of 

fertilizer ingredient applied. The highest percentage was produced 

by nitrate of soda, followed by muriate of potash and acid phosphate 

in the order named. 

Of the two carriers of nitrogen tested, nitrate of soda seems to be 

more efficient than dried blood. 

THE PLACE OF ROOT CROPS 

Under the present agricultural conditions in this country, the grow- 

ing of root crops cannot assume nearly so much importance as the pro- 

duction of Indian corn, grasses or legumes. The necessity for hand 

labor and the relatively greater cost per unit of dry matter involved 
in growing roots are obstacles which effectually prevent their general 
cultivation in New York State. Under certain conditions, however, 

the best varieties of mangels, rutabagas and carrots are grown to some 

advantage for feeding domestic animals. 

Root crops turnish succulence, a very desirable quality in feeds when 
the remainder of the ration consists of dried forage and concentrates, 

and at the same time contain dry matter in a form which is easily digested. 

There is some evidence that mangels, when fed to dairy cows, can take 
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the place of part of the concentrates and at the same time stimulate 
digestion of the dry fodder and grain through the quality of succulence. 

Where the feeding of silage for milk production is forbidden by the 

milk buyer, or where a dairy herd is so small that the owner feels it 

unwise to invest in a silo, the mangel crop offers a means of maintaining 

the health of the herd and the flow of milk during the winter months 

at a reasonable cost. 

The poultryman, who wishes to feed his laying stock a succulent 

food during confinement to pens and houses, finds in the mangel crop 

something that his fowls like, and which can be readily stored so that 
the freshness is retained throughout the winter. 

Where the season is too short or too cool for successful corn growing, 

mangels and rutabagas can be grown successfully for fattening cattle and 

sheep, or sustaining the production of milk during the fall and winter 

months. Mangels may be fed to horses but carrots arelooked upon with 

greater favor for this purpose, because of their tonic and stimulating effect. 
Carrots require more intensive cultivation to produce profitable crops 
than do either mangels or rutabagas, but for use as a condiment or relish 

rather than as a staple article of stock food their culture deserves 

attention. 

As a convenient form of succulent food for live stock exhibited at 

fairs, shows and exhibitions, and to put a fine finish on exhibition ani- 

mals, root crops seem to have the preference with many feeders. 

The possibility of securing large yields of highly digestible dry matter 

in the form of roots, especially mangels, has been demonstrated in 

previous experiments. It seems proper that not only the best varieties 
of the most suitable classes of root crops should be grown but that the 

most practical and inexpensive methods of culture should be studied 

so that the economy of growing these valuable crops may be reduced to 

a profitable level when compared with the cost of other feeding-stuffs. 

An investigation of the economy of growing root-crops, primarily 

as a partial substitute for the grain ration of milch cows, was begun 

by this Station in r904. The work of the first three years consisted of 

a test of types and varieties, the results of which, together with sug- 

gestions regarding their culture, are given in bulletins 243 and 244 of 

this Station. 

The work of the past two seasons may be grouped under the fol- 

lowing heads: 

1. A comparison of methods of planting, rate of seeding and source 

of seed. 

2. A study of the fertilizer requirements of mangels. 
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EXPERIMENTS OF 1907 

The experiments were conducted on a rather heavy soil known as 
Dunkirk Clay loam. The land had been in corn for the two preceding 

years and was in a fairly good state of cultivation and comparatively 

free from weeds. An application of stable manure at the rate of ro 

tons per acre was made in the fall before plowing. With the excep- 

tion of the plats on which the fertilizer trial was conducted the area 

received an application of commercial fertilizer consisting of 120 pounds 

of nitrate of soda, 240 pounds of acid phosphate and 80 pounds of 

muriate of potash per acre. This was sown broadcast just before the 

last harrowing. The area devoted to the experiments was laid off 

in plats consisting of 3 rows, each 62} feet long, and comprising one- 

eightieth of an acre. The seed was sown with a hand drill with the 

exception of the plats noted on p. 418, which were sown with a grain 

drill. Therows were 35 inches apart. This distance allows theuse of the 

middle and the two outer hoes of a 7-11 grain drill. It also permits of 

cultivation during the latter part of the season without injury to the 

plants. 

The seed germinated well and a perfect stand was secured with the 

exception of the plats sown with the grain drill. The plants were thinned, 

when the third leaf began to appear, to a distance of nine inches. 

A good growth was made during the early part of the season. During 

July and August, the usual period of greatest root development, the 

growth of the plants was very much restricted by the abnormally low 

rainfall. Considerable damage was done by a severe attack of the leaf- 

spot (Cercospora beticola) which at one time threatened to destroy the 

crop. To these adverse conditions may be attributed the unusually 

low yields. 

The following table gives the normal and monthly temperatures 

and rainfall at Ithaca, N. Y., during the period from April to September, 

1907, inclusive: 

Temperature, Rainfall, 
Month degrees F. inches 

Normal 1907 Normal 1907 

ESS, ihe a ie ese ae ee 44.2 38.8 2.29 B70 
CT ENS ha ihe 50.3 3.43 275i 
Cee F956 0. ko 9 5 2 «ae 66.2 62.9 3.88 Biers 
LTD ES ees ee ee 70.6 69.7 3-75 1.95 
TAGERERUINT, oot nae OO ran oa ae 68.2 66.6 3.24 T.64 
SPU) ek ea 60.6 63.2 2.83 3.96 
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Seeding experiment 

The object of this experiment is four-fold: 

1. A comparison of home grown and commercial seed. 

2. A test of the relative efficiency of the grain drill for sowing 
mangel seed as compared with the hand drill. 

3. The most economical amount of seed to use. 

4. The use of buckwheat to indicate the location of the rows before 

the mangels have come up, thus permitting an earlier cultivation. 
The variety used for these tests was the Long Red. The seed was 

sown May 21 in the manner and at the rates indicated in Table I, 
following: 

TABLE I 

SHOWING YIELD PER ACRE, PER CENT oF Dry MATTER, ToTaL YIELD OF Dry 

MATTER, NUMBER OF PLANTS PER ACRE, AND YIELD OF Tops 

Yield |No. of} Yield 
Amount Yield | Per jof dry/ plants} of 

Plat} Source of | Manner of of seed per | cent |matter| per | tops 
No seed sowing per acre, acre, jof dry| per | acre, | per 

lbs. tons |matter] acre, | thou- | acre, 
tons | sands | tons 

1476| Home grown.| Hand drill 12 20.12} 8.97| 1.80)\ se eGieeeeem 
1477| Home grown.| Grain drill 1) 20.00! 8.94) 1.70) ie eemos 
1478| Commercial .| Hand drill 12 22.40] I1.27| 2.52); 2200) eaeeee 
1479| Home grown.| Hand drill L2 17.24| 10.17| 1.75) eae 
1480} Commercial .| Grain drill I2 21.72| 9.69) 2:10)~ @ovolaene 
1481] Home grown.| Hand drill 8 21.52) 9.21) 2,+08|/* 230) 
1482| Home grown,, Hand drill 12 18.88] 9.85, 1.86; -en)S'egeee 
1483| Home grown.| Grain drill 8 18.76) 9.32]. ©.95)° obye see 
1484| Commercial .| Hand drill 8 20.76) 1o.36| 2.15) (ame 
1485| Home grown.| Hand drill I2 18.64] 10.2 I. OL| 20n0|eamese 
1486] Commercial .| Grain drill 8 15.00] 10.69] 1.60} 16:3) 2.44 
1487| Home grown.) Grain drill 16 12.52] lL. 14|. i930 |seao eeeeeo 
1488) Home grown.| Hand drill 12 13.60) 160.87] “x: 48! Sons eeomeney 
1489) Commercial .| Grain drill 16 12.56) 11.07] T.30)) to a0) nome 
1490| Home grown.| Hand drill 16 15.00] Ir.33| <2270|ieow2| aoa 
1491| Home grown.| Hand drill 2 13-92| 9.98] 1.30] 20. 8))e2oRGe 
1492| Home grown.| Grain drill/12 +1-10 vol. 

of buckwheat} 12.40] 10.75} 1.33] 17.1| 2.52 
1493| Commercial .| Grain drill/12 +1-1o0 vol. 

of buckwheat] 12.12] 11.04] 31.34] 197.7) “aeae 
1494| Home grown.| Hand drill 12 13.12] 10.11) 1.33) 20S) 

It will be seen that the crop-producing power of the soil varies some- 

what in different parts of the field as is shown by the yields of the check 

plats, hence it is evident that part of the observed differences on the 

plats receiving different treatment are due to variation in soil. The 
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yields which apparently would have been obtained had the soil been 
uniform are given in the first column of Table II. This correction, 

however, gives us a means of comparing the yield of any given plat only 

with its preceding check plat. If we wish to compare plats in different 

parts of the field with each other we must reduce them to a common 
basis, i.e., to such a basis that they can be compared with a common 

standard which may be one of the check plats or, in fact, any number 

we may choose provided the original ratios are preserved. The corrected 

yields, using the first check plat as a basis, are given in the last column 

of Table II. 

TABLE II 

SHowiInG APPARENT YIELDS, PER CENT OF INCREASE OR DECREASE OVER CHECKS 

AND CORRECTED YIELDS 

Appar- |Per cent} Cor- 
ent increase | rected 

Plat Source of Manner of |. nee a yield or yields 
No. seed sowing BES ae acte) ‘tons |decrease| “tons 

= per |(—) over| per 
acre check acre 

1476 | Home grown.. Hand drill. . 12 20.12 20.12 
1477 | Home grown.. Grain drill. . 12 20.96 (eit) 20.96 
1478 | Commercial. . Hand drill.. 12 2A a2 20.87 2A se 
1479 | Home grown.. Hand drill.. 12 Dea 
1480 | Commercial.....| Grain drill.. 12 P36, iy) 22.80 24.71 
1481 | Home grown....| Hand drill. . 8 20.42 18.45 23.83 
1482 ' Home grown. Hand drill.. 12 18.88 
1483 | Home grown.. Grain drill. . 8 18.84 —-. 21 20.08 
1484 | Commercial. . Hand drill. . 8 20.92 10.80 22.29 
1485 | Home grown.. Hand drill. . 12 18.64 
1486 | Commercial. . Grain drill. . 8 16.68 |—10.52 18.00 
1487 | Home grown....| Grain drill. . 16 15.88 |—14.81 17.14 
1488 | Home grown....| Hand drill.. 12 13.60 
1489 | Commercial.....| Grain drill. . 16 12.45 | —8.46 18.42 
1490 | Home grown.. Hand drill. . 16 14.78 8.68 21.87 
1491 | Home grown.. Hand drill. . 12 13.92 
1492 | Home grown.. Grain drill. .|12 +1-10 vol. 

of buckwheat} 12.67 | —8.98 18.31 
1493 | Commercial. . Grain drill. ..r2+1-10 vol. 

|of buckwheat] 12.65 | —9.13 18.28 
1494 | Home grown.. Hand drill.. 12 1 a 

Discussion of results 

Home grown vs. commercial seed.—No difference could be detected 
in the germinating power of the seed from the two sources. For a 

few days after the plants appeared above the surface of the ground 
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those from home grown seed were a little more vigorous. After this 

time no differences were observed. A comparison of the yields is given 
in the following table: 

TABLE III 

COMPARISON OF YIELDS FROM Home GROWN AND COMMERCIAL SEED 

Plat Corrected Increase or 
No Source of seed yield per decrease (—) 

; acre, tons per acre, tons 

1476 | Home grown, hand drill, 12 Ibs.......... 20.12 
14478 |-Commercial, hand drill, ra Ibs... ..2. 4. 24.32 4.20 
1477 | Home grown, grain drill, 12 Ibs.......... 20.96 
1480 | Commercial, grain drill, 12 Ibs........... 24.71 5295 
1492 | Home grown, grain drill, 12 lbs.......... re jee hE 
£493, | Commercial, grain drill. 12 Tbs... 03... 18.28 ——sers 
1481 | Home grown, hand drill, 8 Ibs.......... 23.83 
1484 | Commercial, hand drill, 8lIbs........... 2220 —I.54 
1483 | Home grown, grain drill, 8 lbs.......... 20.08 
1490+} Commercial, grain drill, .lbs:..°-. 2 sec 18.00 —2.08 
1487 | Home grown, grain drill, 16 lbs.......... Ty Ue 

1489 | Commercial, grain drill, 16 lbs........... 18.42 1.28 

ASGRECDLS 9% ce Citra eo tab, ois po aeeete meee Eee ae 5-58 
IAVeETASEMNCTEASe PEt aCe mle yee -93 

The data presented in the above table shows a slight increase in 

yield from the use of commercial seed. The difference, however, is so 

small that it may be considered practically negligible. These results, 

as well as the experience of the writers, indicate that a good grade of 

commercial seed may be obtained from reliable seedsmen. 

Hand drill vs. grain drill. The seed sown with the grain drill was 

three days later in coming up than that sown with the hand drill, thus 
delaying the plants somewhat in their early period of growth. A slight 

difference in the size of the plants on the two areas was observed for 

“nearly three weeks. During the latter part of the season, however, no 

difference was discernible. On the plats which were sown with the grain 
drill the seed was not so uniformly distributed. The plants were also 

harder to thin because of being deeper in the ground. The yields and 

number of plants per acre are given in the following table: 
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TABLE IV 

COMPARISON OF YIELDS ON PLats Sown WitH HAND DRILL AND GRAIN DRILL 
RESPECTIVELY 

Plat : Corrected Increase or | No. of plants 
No Manner of sowing yield per |decrease (—)| per acre, 

; acre, tons |per acre, tons| thousands 

1476, Home grown, hand drill, 12 lbs... 20.12 21.6 
1477| Home grown, grain drill, r2 lbs.. 20.96 .84 17.4 
1478| Commercial, hand drill, r2 lbs.... 24.32 22.2 
1480| Commercial, grain drill, 12 lbs... 24075 39 20.0 
1481} Home grown, hand drill, 8 lbs... 23.83 ; 21.6 
1483} Home grown, grain drill, 8 lbs... 20.08 —3.75 ry 3: 
1484} Commercial, hand drill, 8 lbs.... 2220 eG 
1486| Commercial, grain drill, 8 lbs.... 18.00 —4.29 16.3 
1490| Home grown, hand drill, 16 lbs.. Pst a fell) 20.2 
1487| Home grown, grain drill, 16 lbs. . 17.14 —4.73 17/50 

PR GiR AM acetals". Cys, cae ES oa e —II.54 
Average decrease per acre.... own 

An inspection of this table shows a marked decrease in yield where 

the grain drill was used. This was due largely to the fact that the seed 

was planted so deep that much of it failed to germinate, thus reducing 

the stand, as will be seen by a comparison of the number of plants in 

the last column of Table III. It is probable that the difference between 

the two methods of planting could be partly eliminated by a shallower 

setting of the grain drill. On light soils the deeper planting would 

undoubtedly be less detrimental. 

Rate of seeding. Each of the different rates gave a sufficient number 

- of plants to maintain a good stand. The yields are given in the fol- 

lowing table: 
TABLE V 

COMPARISON OF YIELDS ON PLATS RECEIVING DIFFERENT AMOUNTS OF SEED 

Plat Corrected No. of plants 
No Amount of seed per acre yield per per acre, 

: acre, tons thousands 

1481 | Home grown, hand drill, 8 Ibs.......... 23). 83 21.6 
1476 | Home grown, hand drill, 12 Ibs.......... 2012) = 21.2 
1490 | Home grown, hand drill, 16 lbs.......... 21.87 20.2 
1483 | Home grown, grain drill, 8 Ibs.......... 20.08 D753 
1477 | Wome grown, grain drill, r2 Ibs.......... 20.96 sty fear. 
1487 | Home grown, grain drill, 16 Ibs.......... Tard 17.6 
1486 | Commercial, grain drill, 8 lbs........... 18.00 16.3 
1480 | Commercial, grain drill, 12 Ibs........... 24.71 20.0 
1489 | Commercial, grain drill, 16 Ibs........... 18.42 18.6 

AVEtavess 8 IDS. it awe upset eer the 20.64 18.4 
IAMETACG ATO: IDSs Aoi. c,) Gums dicen che ee oes 21.93 19.5 
CRASS OU Sere 0 hie alot eeeiibts 7.0 sie 19.14 18.5 
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Comparing the averages we find that the largest yields were obtained 
where 12 pounds of seed per acre were used, 8 pounds giving the next 

highest yield. We must, however, take into consideration the fact that, 

at the time of sowing, conditions were especially favorable for the ger- 

mination of mangel seed and that a high grade of seed was used, thus 

the smaller amount was sufficient to produce a good stand. With 
unfavorable conditions and a poor quality of seed the larger amount of 

seed would be more economical in the end, since a good stand is essen- 

tial to the economical production of mangels. Sixteen pounds per acre 
is evidently too large a quantity to use. Besides the extra cost of seed 

the large number of plants increases the work of thinning. 

The use of buckwheat in seeding. Since mangels are relatively slow 
in coming up it is often desirable to cultivate before the plants show 

sufficiently to permit the rows to be followed, especially if the land is 

weedy or shows a tendency to bake. This difficulty may be obviated 

by mixing a small amount of buckwheat with the mangel seed. The 

quantity of buckwheat should be about one-tenth the volume of the 

mangel seed. The buckwheat should be pulled as soon as possible 

after the mangels are up so as not to interfere with the growth of the 

young plants. 

Rate of seeding of Rutabagas. The seed was sown in drills at the rates 

of 1, 2 and 3 pounds per acre respectively. On the plats where 1 pound 

per acre was sown there was not a sufficient number of plants to give 
a good stand, while on those receiving 3 pounds, there was a large excess. 

The yields and number of plants are given in the following table: 

TABLE VI 

SHOWING YIELDS PER ACRE, NUMBER OF Roots, AND WEIGHT OF Tops 

Amount of| Yield No. of Weight 
Plat No. seed per acre, roots, of tops, 

per acre, tons thousands tons 
lbs. 

LOG ob Oa awe. o Sao Co obo on ooo I 25.60 16.9 4-44 
NaC Oo getatin oveeewons cha te onerehoteratsueteret al sere 2 27.08 20.2 3-96 
TAC) oS OG 8.0 ULE 0. ceso Owe co Oth Oe 3 24.64 20.6 4.40 
IRIS FV0) ics Gia Oho Gi OO SOO o-oo oices I 22.24 17.0 4.92 
HpGty Lise Me rceemerenet st ctokenenaieta ofc lens ietons tnt I 22.00 Tyg 5.04 
Tages tertode tite cfede tone eielsvelic tot evererel ene covet 2 22.08 18.4 S252 
SSeS OIC neo GeO ODIO Bo co O.cm, OOF 3 22.550 19.6 5-92 
Mais Huctows totateneusmeietcl'oeleicisevoie ars eusie\e I 20.24 15.4 6.32 

PAVIETAQE Saks chereccosahie Couvie tenechets ie I 22.52 16.7 5.18 
PAV CLA UC. sets cia a late elles seis casera 2 24.58 19.3 4-74 
FUVETUGE Fy tein (eG ve eh siete 3 23.60 20.1 5.16 
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These results indicate that 2 pounds of seed per acre is the most 

economical of the different amounts used in the experiment. One pound 
per acre of ordinary commercial seed is not sufficient to give a good 

stand even under the most favorable conditions. 

Fertilizer experiment 

The object of this experiment was to determine the fertilizer require- 
ments of mangels when grown on Dunkirk clay loam and under the 

climatic conditions which obtain in this locality. The variety used 

for this test was the Norbiton Giant. The fertilizers were sown broad- 

cast. This was done just before the seed was sown with the exception 

of plat 1446, on which the nitrate of soda was applied after the plants 

were thinned. The yields are given in the following table: 

TABLE VII 

SHOWING YIELD OF FRESH SUBSTANCE, PER CENT AND YIELD OF Dry MATT:R, 

NuMBER OF PLANTS PER ACRE, YIELD OF Tops, AND PER CENT 

oF ToTAL WEIGHT IN Tops, 1907 

Yield | No. of | Yield Per 
Yield Per | of dry | plants of. {Centr GE 

Plat per |centof|/matter| per tops total 
No. oo acre, dry per acre, per | weight 

tons | matter!) acre, | thou- | acre, in 
tons | sands | tons tops 

1442 Nothinos ie iiaacc se 8270 Seeb2 ELS TO 17.8 3.00 25.5 

1443| 120 lbs. Dried blood..... 10.48} 11.18 io ty 20.2 2.96 2200 

1444| 6olbs. Dried blood...,..| 10.76} 10.93 1.18 Dua 3-24 2RT 
60 lbs. Nitrate of soda... 

1445 ING@tDITIO-. rts. os 9.76) 10.85 1.06 18.4 2.88 22.8 

1446| 6olbs. Dried blood.....| 11.48) 11.50 L232 20.0 3-40 22.8 
60 Ibs. Nitrate of soda* . 

1447| 120 lbs. Nitrate of soda...| 11.88) 11.00 Toa I 20.6 3.64 23a 

1448 Not hiney 37s Se sit) se: 10.84 9-89 LAO Ne Ray | 3.04 21.9 

1449| 240 lbs. Acid phosphate..| 13.04] 10.61 1.38 20.0 3.20 19.7 

1450 8olbs. Muriate of potash' 13.44' 10.03 ra5 22.4 3-24 19.4 

1 All dry matter determinations were made under the direction of Prof. G. W. 
Cavanaugh. 

* Applied after thinning. 
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TABLE VII—Continued 

Yield 
Yield Per. |-ot dry 
per | cent of | matter 

Treatment acre, dry per 
tons | matter] acre, 

tons 

INOthIng.(rirers ante TO S|— sony a Te 5 

120 Ibs. Nitrate of soda...| 17.12 9. 78} 1.67 
240 lbs. Acid phosphate. . 

120 lbs. Nitrate of soda...| 14.60] 10.69) 1.56 
80 lbs. Muriate of potash 

Nophinte serene 125/60), LORmn7 1.28 

240 lbs. Acid phosphate..| 15.72] 10.67 1.68 
80 lbs. Muriate of potash 

120 lbs. Nitrate of soda...| 18.36 9-95 1.83 
240 lbs. Acid phosphate. . 
80 Ibs. Muriate of potash 

INOPING ti. se.) eek TA. ele Lies 1.63 

240 lbs. Nitrate of soda...| 16.48) 10.80 1.78 

480 lbs. Acid phosphate..| 15.16) 10.51 1.59 

IN Oto ee ee ime eee L340) LOS I.40 

160 lbs. Muriate of potash}. 15.16 9-49 1.44 

240 Ibs. Nitrate of soda...| -18.40| 10.19 aie) 
480 lbs. Acid phosphate. . 

Mpphine. aces. cp kg Eee Bae 1.60 

240 Ibs. Nitrate of soda...| 17:32] 10.22 oe fy 
160 lbs. Muriate of potash 

480 Ibs. Acid phosphate..| 18.44} 10.17 1.88 
160 lbs. Muriate of potash 

Nothing >. c.u.s1-.8- 14.80] 11.48 1.70 

240 lbs. Nitrate of soda...| 20.56 9.62 1.98 
480 Ibs. Acid phosphate. . 
160 lbs. Muriate of potash 

120 lbs. Nitrate of soda...| 17.80 9.53 I. 70 
480 lbs. Acid phosphate. . | 
160 lbs. Muriate of potash | 

No. of 
plants 
per 
acre, 
thou- 
sands 

21.8 

.40 

.04 

232 

220 

. 84 

.28 

32 

pe 

.56 

.28 

.92 

.80 

- 40 To. 
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TABLE V1I—Continued 

Yield | No.of | Yield | Per 
Yield Per | of dry | plants of cent of 

Plat : per |cent of|matter| per tops | total 
No. ae acre, dry per acre, per | weight 

tons | matter] acre, thou- acre, in 
tons sands tons tops 

1469 PERE. Bok eres 14.24] 10.85 Eaks 20.6 2.80 16.4 

1470| 240 lbs. Nitrate of soda...| 18.88) 11.20 3 oj abit Cs aN 2152 TL AS 
240 lbs. Acid phosphate. . 
160 lbs. Muriate of potash 

1471| 240 lbs. Nitrate of soda... 18.88] 10.91 2.06 ZOmee 3.40 BSiag 
480 lbs. Acia phosphate. . | 
80 lbs. Muriate of potash 

1472 INontlatin ge). a et ee 14.24| II.32 1.61] 21.4| 2.48 14.8 

EeazooOMs. Lane... .5..... 13.44; 10.71 I.44) 21.0; ae E5ao 

mayalzooo lbs, ime. ..2. 4... 16.08| I0.9gI| Leys 21.0 2.80 i48 
120 lbs. Nitrate of soda... 
240 Ibs. Acid phosphate. . 
80 lbs. Muriate of potash 

1475 INV(o) tilanita Oger es cesta ae cs II.36| 10.78 22 18.9) 2.64 18.9 

No difference was observed in the germination on the different plats. 

On June 17, twenty-six days after planting, the plants on plats 1452 

and 1462, which received only nitrogen and phosphoric acid, were much 

larger than those on adjacent plats. This was also true of the plats 

receiving a complete fertilizer, more especially those which received 

the larger amounts. These differences were evident, throughout the 

entire season, though they were not so striking during the latter part 

of the period of growth. 

In the following table are given the apparent increase following the 

use of fertilizers, the value of the increase, the cost of the fertilizer 

used and the net gain or loss per acre. In determining the value of the 

increase it was assumed that a pound of dry matter in the form of 

mangels was equivalent, for feeding purposes, to an equal amount of dry 

matter in corn. The increased yields of dry matter were obtained by 

multiplying the apparent increases by 10.67% which was the average 

per cent of dry matter on all plats. These results multiplied by the 
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average December farm price of corn in New York for the years 1904 to 

1908 inclusive (1.3c. per lb.), calculated on a basis of 90% dry matter, 

gave the value of the increase. 

The fertilizer ingredients were given the following values: dried 

blood, 2.8c. per lb.; nitrate of soda, 2.8c. per lb.; acid phosphate, .7c. 
per lb.; muriate of potash 2.2c. per lb.; lime, .4c. per lb. The values 

of the nitrate of soda, acid phosphate and muriate of potash were based 

on the schedule of trade values for 1907 adopted by the experiment 

stations of Vermont, Massachusetts, Rhode Island, Connecticut, New 

York and New Jersey. In computing these values the average of all 

analyses of each of these ingredients as determined by the New York 

Agricultural Experiment Station in 1907’ was taken as the percentage 

of plant food constituents in each case. Since a high grade of dried 

blood was used it was given the same value as nitrate of soda, as that 

grade sells for practically the same price on the market. The lime was 

valued at the average selling price of the grade used. 

It should be borne in mind that the net gain or loss is merely the 

difference between the value of the increased yield and the cost of the 

fertilizer used and does not take into consideration the increased cost 

of harvesting the larger crop, the cost of applying the fertilizer or the 

difference in the per cent of income from the investment where the larger 

amounts of fertilizer were used. 

TABLE VIII 

SHOWING APPARENT INCREASE, VALUE OF INCREASE, COST OF FERTILIZER AND 
NET Gain or Loss PER ACRE 

Appar- Cost Net 
Plat ent |Value of of gain 
No Treatment increase | increase fer- or loss 

we per acre,| peracre| tilizer (—) 
tons per acre | per acre 

aon | 
1442 INO tMING Swot reesei e | 

Daagi veo “bs, “Dried blood... ..cee.e - sh 1.39 $3. 86 $3.36 $. 50 

1444 Go lbs. Dried Blood... 55-2. 5 a Fs I.34 2.72 3.36 .36 
(onlbs. “Nitrate. of soda 5-7 1-- 

1445 Nis thatie eats ares ce aie en 

1446 60: ibs. Dred: bloods sccsc-reures ia 1.36 | af) | 2.30 -41 
Gov lbss Nitrate Ob Sodas. ..0t-ie ini 

1 Bulletin 294. 
* Applied after thinning. 
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240 
480 
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TABLE VIIlI—Continued 

Treatment 

Ibs. Nitrate of soda... 

INGAAS ga oo eo ae 

Ibs. Acid phosphate. . 

{bs. Muriate of potash. 

INO Gini omen evar ctans 

lbs. 
lbs. Acid phosphate. . 

lbs. 
lbs. 

Nitrate of soda... 
Muriate of potash 

IN@ thin gts sermons ea 

lbs. 
lbs. 

Acid phosphate 

lbs. 
lbs. 
lbs. 

Nitrate of soda... 
Acid phosphate. . 

INOiuliIt Caeser te 

lbs. Nitrate of soda... 

Ibs. Nitrate of soda... 
lbs. 

Ibs. Acid phosphate... 
Ibs. Muriate of potash 

ING GIN Oe 2: const e 

lbs. Nitrate of soda... 
lbs. Acid phosphate. . 
Ibs. Muriate of potash 

INBRIES OF Soe dso Sooo 

CoC (ONO ad 

Pract Cech ec 2 

Muniate: of potashirs..n . 

Muriate of potash......... 

CRE Co US 

erea8 Se. ehere 

Appar- 
ent 

increase 
pervacre, 

tons 

44 

Value of 
increase 
per acre 

Ii2,. 

14 

Io. 

sit 

16. 

. 88 

5 vat 

.22 

-79 

.16 

.88 

43 

. 46 

. 83 

one 

roti 

Io 

.65 

5a 

431 

Cost Net 
of gain 

fer- or loss 
tilizer (—) 

per acre | per acre 

3-36 -52 

1.68 Te4i3 

1.76 SS. Hi 

5-04 4-75 

Favs) ——0.0 

3-44 3-44 

6.80 5.63 

6.72 5 2E 

3-36 -47 

oy TET 

10.08 4-29 

10.24 —.14 

6.88 ATi 

13.60 2.91 
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TABLE VIII.—Continued 

Appar- Cost Net 
ent Value of of gain 

Plat Treatment increase | increae fer- or loss 
No. per acre,| per acre | tilizer (—) 

tons per acre | per acre 

1468 | 120 Ibs. Nitrateiof soda.:2.200..-. 4235 9.38 10.24 —.86 
480 lbs. Acid phosphate.......... 
too Ibs. Muriate: ot potash... 7.0... 

1469 INGE RT Tees Ue eee er 

r47o-| 240° tbs. Nitrate of soda.. 2.1 .22.%. 4.64 12.87 II.g2 -95 
240 lbs. Acid phosphate: Ji... .4.- 
160 lbs. Muriate of potash........ 

faye | 240-tbs. (Nitrate of soda... s522).05 4.64 12.87 11.84 T2103 
4so0 Ibs. Acid phosphate......::.. 
80 Ibs. Muriate of potash........ 

1472 ING t Se ab ace eas aaa 

ERY FN 2000 lS! MasIMe si. SS. ome ee eke 516 44 8.00 —7.56 

FAV AL SOOO” WG: CAINE. 2". brs 2 es weet Chews) 10. 43 14.80 —4.37 
moh lbs: Nitrateoftsoda- se... nae: 
240 Ibs. Acid phosphate....:..... 
80 lbs. Muriate of potash........ 

1475 Mote. Sy Chace eee 

FERTILIZER EXPERIMENT OF 1908 

This experiment was intended to be as near a duplicate of the 1907 
fertilizer test as circumstances would allow. The same land was used, 

plowing it across the plats late in the autumn of 1907, and replowing 
in the same manner on the 26th of the following May. The fertilizers 

were sown after the soil was fitted for seeding. Instead of lime on plats 
1473 and 1474, marl was sown at the rate of 3000 pounds per acre. 

The seed was sown on May 28th. A heavy dashing shower the following 

day caused considerable washing of the soil although the damage was 

not sufficiently serious to prevent a good stand being secured om nearly 

all plats. The plats received thorough cultivation throughout the 
growing season. At the time of first thinning, June 18th, the fertilized 

plats looked generally better than the check plats. These differences 

were still noticeable when the second thinning was finished on July 3rd. 
By August 24th it was seen that leat spot (Cercospora beticola) had 



FERTILIZER AND SEEDING EXPERIMENTS WITH Roor Crops. 433 

attacked the lower leaves on most of the plats, but by September 11th 
it was apparent that the disease had done no serious injury. 

Fic. 111—Mangels growing on fertilizer test plats, July 25, 1908 

The normal and monthly temperatures and rainfall at Ithaca from 
April to September, 1908, inclusive, are here shown. 

Temperature, Rainfall, 
degrees F. inches 

Month 

Normal 1908 Normal 1908 

“TEs | 

BMMpeisl eeeeMPr ROH oe<F-c Sts chatniereotoraeetere 44.2 44.2 2.29 3.85 
AVL re roar daeacore S25. 8 Sas Sosa blots ers 5 58.8 3-43 4.30 
| US ER eri ene 66.2 67.6 3.88 b.26 
ReMi eateen itis ona Ses xc tne a ete 70.6 72.6 Br 4-75 
BNI ONIS Dtetes a its forepssencra oe se Sasa eee 68.2 67.3 3.24 3.48 
BepreiDens Poe sie sb Fs. soe vans 60.6 65.2 2.83 1.61 
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Comparing the above data with that of 1907 it will be seen that 
temperature and moisture conditions were almost completely reversed. 

Though rainfall was scant during June while the young mangel plants 

were becoming established, the months of July and August brought 

abundant rains, and the months of September and October were suf- 

ficiently dry to insure sound maturity in the mangels when harvested. 

The crop was pulled on October 12th and 13th. For the dry matter 

determinations five representative roots from each plat were selected. 

The treatment of, and results from each plat are shown in the follow- 

ing table: 
TABLE IX 

SHOWING YIELD OF FRESH SUBSTANCE, PER CENT AND YIELD OF Dry MATTER, 
NuMBER OF PLANTS PER ACRE, YIELD OF TOPS AND PER CENT OF 

TotaL WEIGHT IN Tops. 

Yield | No. of | Yield Per 
Yield Per | of dry | plants of cent of 

Plat TP rcatment per |cent of | matter| per tops total 
No. acre, dry per acre, per | weight 

tons | matter| acre, | thou- | acre, in 
tons | sands | tons tops 

1442 UN oyed aby oN Seen cnr merch cl lemma age oli a Gira tes (Py, 0232 18. 4.52 28.6 

1443| 120 lbs. Dried blood..... 12.88). “13-74 1.69 15. 4|2 gage 26.8 

1444| 60 lbs. Dried blood..... £35 26| . 14-08 1.86 eee 4.56 25.6 
60 lbs. Nitrate of soda... 

1445 Nothinges wc. <(cs.0 cle E2052) > tango 1.68 14.5 4.84 27.9 

1446| 60lbs. Dried blood..... 15 3.0|, baie 1, 86). 26% 5.16 250% 
60 lbs. Nitrate of soda* . 

1447| 120 lbs. Nitrate ofsoda...| 317.12] 12.63 2.16 nO 5.84 25-4 

MAAS INO POINE 2% seks teoses See os 14.56) 13.18 1.92 14.6 4.44 2204 

1449| 240 lbs. Acid phosphate. D7 OS) a2 .2m 2.16 1755 Siem 227.5 

1450| 8olbs. Muriate of potash} 18.16) 12.68 2.30 LSLA 5.88 24.5 

1451 INiohelnnhilts 5 Sa bod oc 18.56}, 10.64 1.97 18.2 6.44 25.7 

t452| 120 lbs. Nitrate of soda...| 21.32| I1.94 2.515 18.3 Gra 2223 
240 lbs. Acid phosphate. . 

1453| 120 lbs. Nitrate of soda...| 19.44) 11.81 2.30 18.9 6.16 24. 
80 lbs. Muriate of potash 

1454 NOUHIRG “sawis ots eee sede ak aoe 2.06 18.2 4-76, 22.6 

* Applied after thinning. 
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TABLE IX.—Continued 

Treatment 

240 lbs. Acid phosphate. . 
80 lbs. Muriate of potash 

120 lbs. Nitrate of soda... 
240 Ibs. Acid phosphate. . 
80 Ibs. Muriate of potash 

ORIN. Sek: ss: 

240 lbs. Nitrate of soda... 

480 lbs. Acid phosphate. . 

INGIMING rte ots hake 

160 lbs. Muriate cf potash 

240 lbs. Nitrate of soda... 
480 lbs. Acid phosphate. . 

IN (Oia dbialeepge eee eee 

240 lbs. Nitrate of soda... 
160 lbs. Muriate of potash 

480 lbs. Acid phosphate... 
160 lbs. Muriate of potash 

AN OGM 5 05 ons tee os 

240 lbs. Nitratesof soda... 
480 lbs. Acid phosphate.. 
160 lbs. Muriate of potash 

120 lbs. Nitrate of soda... 
480 lbs. Acid phosphate.. 
160 lbs. Muriate of potash 

|: (0, 1 ned Par 

240 lbs. Nitrate of soda... 
240 lbs. Acid phosphate. . 
160 lbs. Muriate of potash 

240 lbs. Nitrate of soda... 
480 lbs. Acid phosphate. . 
80 Ibs. Muriate of potash 

ii Cey neu T= ae ae 

Yield 

per 
acre, 

tons 

20. 

17 

18. 

Ee 

Tie 

16. 

ae 

Dae 

20. 

AAS 

IQ. 

Fate 

24. 

18. 

25). 

25. 

. 88 

16 

I2 

68 

56 

28 

56 

- 40 

Yield 
Per | of dry 

cent of | matter 
dry per 

matter] acre, 
tons 

Ly Re) 2.29 

II. 46 2s 

12.95 Dei] 

12.15 Dn Os 

12.00 2 ee 

11.88 1.80 

I1.69 TO 

TOR 27 2.16 

12.65 2.00 

10.82 2EFiO 

Tete 2.48 

10.53 2.01 

II.19 2.81 

yoda: 28) s 

12.29 2225 

Ttels i 2.91 

II.00 2.81 

11.53 2.47 

No. of 
plants 
per 

acre, 
thou- 
sands 

1g. 

IQ. 

20.1 

20.2 

20.5 

20.4 

18.9 

Yield 
of 

tops 
per 

acre, 

tons 

4.04 

3-96 

5.00 

4.88 

4.08 

5.88 

435 

Per 
cent of 
total 

weight 
in 

tops 

TSO 

21-2 

22% 

18.6 

20-7 

23-5 

18.8 

20-6 

22.2 

19-6 

18.2 

16-7 

18.6 

18.9 

£9: 5 

#5<9 
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TABLE IX.—Continued 

Yield | No of | Yield Per 
Yield Per | of dry | plants of jecent “of 

Plat per |cent of | matter] per tops total 
No. Treatment acte; dry per acre, per | weight 

tons | matter] acre, | thou- | acre, in 
tons | sands | tons tops 

PAG 2OCONDS. MATIC ic. 2 6 s)2cu « 2Ome2 | bel 2o2 2.58 Pers 4.00 16.6 

TAA OOOMDSeu Nat lava vps teufel clay 22 452) str 200 2.61 18.9 4.48 16.6 
120 lbs. Nitrate of soda... 
240 lbs. Acid phosphate. . 
80 lbs. Muriate of potash 

1475 Nothing... .. 04. s2+|" @as04l0 24468 2.79 18.6 6.64 232 

The apparent increase due to the use of fertilizers, the value of the 

increase, the cost of fertilizers, and the resulting net gain or loss on each 

fertilized plat, were calculated for the crop of 1908 in the same manner 

as previously explained in connection with Table VIII. The average 

content of dry matter in the mangels from all plats in 1908 was 11.96 

per cent, an increase of 1.29 per cent over the results obtained in 1907. 

TABLE X 

SHOWING APPARENT INCREASE, VALUE OF INCREASE, COST OF FERTILIZERS, AND 
Net Gain or Loss PER AcRE RESULTING FROM THE USE OF 

FERTILIZERS, 1908 
———— es _————=_s —$—$————— 

Appar- 
ent Value rus of |Net gain 

Plat increase | of the | the fer- | or loss 
No. Treatment per increase | tilizers (—) 

acre per acre | per acre | per acre 
tons 

1442 INO PINTTO. cettes atone ce a saxolereye ers oleee 

mAae reo Ibs, Dried: blood S102 \0<..s% aoe 1.19 $3.70 $3.36 $.34 

1444 Hojeilloseel Dynes ol aercligS Ae as one oe.ci 1.18 3.67 B30 31 
6o-lbss Witraberol Sod arccg.s\- 0,20): 

1445 INOEMING een seis cock ushsto slokereteier Petes 

1446 Gonlbsa Wiriedeblooutge rte tatelleteie is 2 16 6.72 3.30 3.36 
60 Ibs. Nitrate of soda*® <a... se. 

* Applied after thinning. 
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TABLE X.—Continued 

Appar- 
ent Value | Cost of | Net gain 

increase | of the | the fer- | or loss 
Treatment per increase | tilizers (—) 

acre, | peracre | per acre | per acre 
tons 

EeonOs. Nitrate of soda... ss 65.6... sna 10 08 3.36 6.72 

INGislohbatetsieatcpene bo eetotnks Rocket eee 

24orlbs. Acid phosphate oii) oo... 2. 1.79 Rey, 1.68 3.89 

80 Ibs. Muriate of potash......... 94 2.92 1.76 meals 

Merb 64 8, te Paerarenees 

fac las: Nitrate of soda... 6 u.20 5: B52 10.95 5.04 5-91 
240 lbs. Acid phosphate........ 

E2Om OSH Nitrave.Or isOGame -eeice ers 2.40 7.46 eu 2.34 
80 lbs. Muriate of potash........ | 

IN@thanier panes cates i are : 

a4o-\bs, Acid phosphate... 2.0202 Ls; T. ky, 3.64 3.44 .20 
80 lbs. Muriate of potash......... 

mao ins: Nitrate of-soda. 75... 2s d's: .02 9.39 6.80 2.59 
240 lbs. Acid phosphate........... 
80 lbs. Muriate of potash......... 

IN okt air 0 ce ered eae eterna 

Bombs Nitrate Of SOdar sires aie ae ie FW 5:47 6.72 —1.25 

AsonpseAcidephospbate ms. cc ene if 5 (58) 5.22 B30 1.86 

SFE} Sah ct ap Ge ee Pe Brrr Oe a Ey eo 

160 lbs. Muriate of potash......... ere) 4.10 3.52 .58 

auonlbs-Nitrate of sodaws2: S. Tee: - be 52 17 10.08 7.08 
480 Ibs: Acid phosphate ...2:. 554-05 - 

IN GGRaTIO Seo i NALA nel e 

24g. \os...Nitrate of soda fn.ccs<5)-'. - R37 10.48 10.24 .24 
160 Ibs. Muriate of potash......... 

480 Ibs. Acid phosphate........... 3.82 11.88 6.88 5.00 
160 lbs. Muriate of potash......... 

ENTERED ei ara 2 0,5. sve win vale, azarae 
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TABLE X—Continued. 

Appar- 
- ent Value | Cost of |Net gain 
lat increase | of the | the fer-| or loss 

No. Treatment per increase | tilizers (—) 
acre, | per acre | per acre | per acre 
tons 

LAO 24oulbsaiNatratelot soda... se. 6.21 19.31 13.60 ee 
AS Owl DSP Acidap hos phate rae eee 
160 lbs. Muriate of potash......... 

TAO Sa et 2odlbS- Nitrate Ol soda ne eee e se 5-95 18.50 10.24 8.26 
AsconlbsseAcid phosphaten- meres 
160 lbs. Muriate of potash: <2... 1 

1469 Nothing (5: icc see eee ee ete 

LAVON| 2 40ulbS. Nitrate, OL Sodats. cia aiee afi 17.94 II.g2 6.02 
BAGS wACIGEphOSPhate seis ieee 
HOODS Matiiate: Of pObasiy. eases sisi 

WAV od Om SawNaGnate.OteSOGa es \cse)emcsicie erat Elo 15.86 Ir. 84 4.02 
ASRS sACIG pHOSphater we eisai ets 
80 lbs. Muriate of potash......... 

1472 MO tiGt toe totes area cee 

BAU eu OOOL loss Mice ctenamrny eter enens ie reeerereieieiee —1.49 | —4.63 8.00 | —12.63 

HAT AG SOOO MOS IMA Tl seu ino eer cree ts tayey ae se) 2.18 14.80 | —12.62 
TA ORUOSH Nica ves Ol SOG a miamere = ert es 
240 Ibs; Acid phosphate... .< i... .: 
SOulbS se MiUuniaA ber OlepObaAs ire. erste. 

1475 Nothing oo. Siicnpoa see Oe ee 

Discussion of results 

The use of lime alone or combined with a complete fertilizer in 1907 

(Table VIII) resulted in a heavy net loss. The substitution of marl 

for the lime in 1908 resulted in a still heavier net loss, and an apparent 

decrease where marl alone was applied. Eliminating the two limed 
plats from the calculation, the remaining twenty plats which received 

fertilizers applied singly or in combination, showed an average net 

gain of $1.51 peracrein 1907. The same twenty plats showed an average 

net gain of $3.22 per acre as the result of fertilizers applied in 1908. 

The greater net gain from the use of fertilizers in 1908 is probably due 

to the more abundant rains, greater freedom from leaf spot and the 

possible residual effects of the fertilizers applied in 1907. 
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By rearranging part of the data contained in Tables VIII and X, the 

effectiveness of the carriers of nitrogen, phosphorus, and potassium 

applied singly, in different quantities, or in combinations, can be studied 

in a comparative way to better advantage. Table XI shows the apparent 

increase, net gain or loss, and per cent of total weight in tops, for both 

trials, also the averages for the two trials on fourteen of the twenty- 

two fertilized plats. 

TABLE XI 

Appar- | Appar- | Aver- Net Net Aver- Per Per Aver- 
_ ent ent jage ap-| gain gain jage net) cent cent age 
increase |increase parent or or gain total total per cent 

tons tons |increase| loss loss or weight weight total 
Treatment per A. | perA. tons |per A.| per A. loss jin tops | in tops | weight 

1907 1908 | per A. |} 1907 1908 | per A. 1907 1908 jin tops 

120 lbs. Nitrate of soda... I.40 3.24 2.32| $.52| $6.72, $3.62 23.5 25.4| 24.45 

240 lbs. Acid phosphate... I.12 De70 1.46| 1.43 3.80 2.66 19.8 22.5 25.55 

80 lbs. Muriate of potash. -44 04 60| —.54 ne 20 231 19.4 24.5| 21.05 

240 lbs. Nitrate of soda... 2.33 1.76 2.05| —.26| —1.25| —.75 16.8 22) 3 10. 55 

480 lbs. Acid phosphate... 1.38 1.68 Tes 3 -47 1.86 I.17 Lyd 18.6] 18.0 

160 lbs. Muriate of potash. 1.85 I.32 resol) 1261 .58 I.I0 17.8 23.1) 20.45 

- 20 Ibs. Nitrate of soda. . . Bess 3.52 Buse Aeys 5.91 5-33 15.4 22.3] 18.85 
240 lbs. Acid phosphate... 

120 lbs. Nitrate of soda. . . I.50 2.40 1.95] —.96 2.34 . 690 17.8 24. 20.9 
80 lbs. Muriate of potash. 

240 lbs. Acid phosphate... 2.48 1.17] TeS3il) 344 .20 1.82 14.3 17.2) 15-75 
80 lbs. Muriate of potash. 

240 lbs. Nitrate of soda... 5.18 5.52 5351 4.20 7.08 5.60 ae 18.8] 17.05 
480 lbs. Acid phosphate... 

240 lbs. Nitrate of soda... 3.64 B37 2) soso || a al .24 .05 17.0 22.2| 10.6 
160 lbs. Muriate of potash. 

480 !bs. Acid phosphate... 4.20 3.82 404|) 4.77 5.00 4.80 rel oo I7sol)  T65 
160 (Ds. Muriate of potash. 

126 ibs. Nitrate of soda... 4.48 3.02 ZT 5508 2.50 4.11 15.6 18.6] 17.1 
240 lbs. Acid phosphate... 
80 lbs. Muriate of potash. 

2ac lbs. Nitrate of soda... . 5.95 6.21 6.08] 2.91 5.71 4.31 15.6 18.2] 16.9 
480 lbs. Acid phosphate... 
160 lbs. Muriate of potash. 

It will be seen that the greatest average apparent increase in yield 

resulted from the use of a heavy application of fertilizer containing 

nitrogen, phosphorus, and potassium, but owing to the greater cost 

of this complete fertilizer, the net gain per acre was not so great as that 
» 
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which resulted from a combination of nitrogen and phosphorus applied 
in two different quantities, or a combination of phosphorus and potas- 

sium in the larger quantities. It also appears that the greater net gain 

resulting from the heavy application of a complete fertilizer, over the 

application of half the same amount, is not large enough to cover the 

added cost of application and of harvesting the increase in yield. 

Other combinations of the three ingredients used in the complete fer- 

tilizer did not produce so good results as those shown in Table XI. 

If the apparent increase in yield per acre (Table XI) for both years 

of the experiment be contrasted, four of the plats present contradic- 

tions, while the rest show a fair degree of agreement. Where nitrate 

of soda alone was applied at the rate of 120 pounds per acre, the increase 

was much greater in 1908 than during the previous season. The reverse 

is true of the plat where 240 pounds of nitrate of soda was applied. 

It must be borne in mind that the two seasons were quite different as 
regards moisture and temperature during the most critical period of 

growth. Apparently 120 pounds per acre of nitrate of soda was the 

more efficient when combined with abundant rains during July and 

August, while 240 pounds per acre of the same fertilizer produced a 

much greater net loss under the same conditions. The apparent increase 

from the plat to which 120 pounds nitrate of soda and 80 pounds muriate 

of potash were applied, coincides with that from the plat where 120 

pounds of the nitrate were applied alone. Where 240 pounds acid 

phosphate and 80 pounds muriate of potash were applied, the resulting 

increase in yield was less in the favorable season than in the previous 
unfavorable one. 

It will be noticed that four of the fourteen plats showed a net loss 

from the use of fertilizers in 1907, while but one net loss appears in the 

1908 column. 

The best average net gain from a single fertilizer ingredient was 

obtained by applying 120 pounds per acre of nitrate of soda. The best 
average net gain from a combined fertilizer was obtained from the 

application of 240 pounds of nitrate of soda and 480 pounds of acid 

phosphate per acre. An application of just half these amounts gave 

an average net gain per acre which might fairly be considered more 

profitable if the extra cost of applying fertilizers and harvesting a larger 

crop are to be considered. : 

On every one of the fourteen plats recorded in Table XI, the per 

cent of total weight in tops is higher for the first year than for the year 

following. 

The effectiveness of applying a fertilizer containing one ingredient 
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or a combination of two ingredients is shown by taking the average 

of results from two plats for two years in each case. 

TABLE XII 

SHOWING THE AVERAGE APPARENT INCREASE PER ACRE, AVERAGE NET GAIN 

Per ACRE, AND THE PER CENT OF TOTAL WEIGHT IN Tops RESULT- 

ING FROM APPLICATIONS OF SINGLE INGREDIENTS AND 

CoMBINATIONS OF Two FERTILIZER INGREDIENTS 

Average 
apparent Average Ren cent 

Treatment increase, net gain of total weight 
tons per acre in tops 

per acre 

NCA mp MOSPMA CEs eae le cifonerd erect 1.49 $1.92 19.6 

Nae nOleSOG a cere. Sai. Ap cpcr es wa cbys 2.18 I.44 22% 

Mammiate ol potash... os. 2 .:.. <= Te son 21.2 

AGIGePMOSPHAtC 2. Sniney tis «es 3:6 4.44 5-56 17.9 
MNitteraterOL SOG soi =. o:cns ce teres 

metmepnosphia te. 5 dis jc s <'e siele 2.92° 230 16.1 
Mitmmraiteror pOtaslaissrss 4-7-2 5 cles 

NitiranesOteSO Ga. -.rccce ie sare Slower eve Bo fe 37 20.3 
Miriate on potash. 6... 25... 

From the foregoing table it is clear that the acid phosphate pro- 

duced a greater net gain with a smaller per cent of foliage when applied 

alone, than did either of the other ingredients. Acid phosphate and 

nitrate of soda combined produced a greater net gain than did either 

of the other combinations or the application of single ingredients, but 

it did not produce the very lowest per cent of foliage. Not only was 

the combined acid phosphate and nitrate of soda the most profitable 

to apply, but its use resulted in the greatest apparent increase in yield 

of roots. The high price of nitrate of soda is responsible for a seeming 

lack of correlation between the apparent increase in yield and the net 

gain per acre where nitrate of soda alone or nitrate combined with 

muriate of potash, were applied. 

Of the single applications, acid phosphate produced the smallest 

per cent of foliage and nitrate of soda the largest per cent of foliage. 

The same relation is apparent when the per cent of foliage produced 

by each combination of two ingredients is carefully examined. 
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To test the relative efficiency of two different carriers of nitrogen, 

dried blood applied alone and in combination with nitrate of soda 

was introduced into the experiment. The data obtained, arranged 

in the same form as that found in Table XI, is here shown. 

TABLE XIII 

Appar-|Appar-| Aver- | Net Net Aver- Per Per Aver- 
: ent _ ent age ap-| gain gain jage met; cent cent~« age 

increase |increase _parent or or gain total total per cent 

Treatment tons tons |increase! loss loss or weight | weight | total 
per A. | perA. tons |per A.) perA. loss jin tops | in tops | weight 
1907 1908 | perA. | 1907 1908 | per A. 1907 1908 | in tops 

120 lbs. Dried blood..... 1.30 I.10 I.29] $.50 $.34 #.42 22. 26.8 24.4 

60 lbs. Dried blood..... 1.34 1.18 1.23 .36 ar 34 23.1 25.6 24.3 
60 lbs. Nitrate of soda... 

60 lbs. Dried blood..... 1.36 2.16 1.76 -41 3.36) 1.88 22.8 25.1 23.9 
60 lbs. Nitrate of soda*.. 

120 lbs. Nitrate of soda... I.40 3.24 2.32 .52 6.72 3.62 22.8 25.4 24.1 

* Applied after thinning. 

The greatest variation in increased yield occurred in the second year 

of the experiment. The average net gain seems to indicate that of 

the two fertilizer ingredients when used alone, nitrate of soda is the 

more effective. 

For the benefit of readers who wish to make use of all the data con- 

nected with the fertilizer experiment the following table is included: 

TABLE XIV 

SHOWING AVERAGES FOR THE Two YEARS OF THE FERTILIZER EXPERIMENT 

7: Appar- 

vied | Per | otary| Pet ,| oat | “ors |Cestot| damn 
Plat per cent of | matter " 2 in- ag or Nis Treatment sere, | of dry | per ean ose cea = loss (—) 

tons matter acre, se = aS a per ip per 

tons P fae acre acre 

—- = | sss SS 
| 

1442 Nothing. 22). . sete oe 10.02] 11.93! I.20 29.1 

1443] 120 lbs. Dried blood...... 11.68} 12.16 1.43 24 4 1.20) $3.78)° 23-36 $.42 

1444| 60 lbs. Dried blood...... I2.02] 12.47 1,52 24.4 1.26 3.70 3.36 -34 
60 lbs. Nitrate of soda... 

1445 Not hatte 2o. erates terse LP.14)) “12.2 Ley 25.4 

1446| 60 lbs. Dried blood...... 13.42| 11.81 I.50 24.0 1.76 5.25 3.36 1.89 
60 lbs. Nitrate of soda*.. 

1447| 120 lbs. Nitrate of soda... 14.50]  x2.82 1.74 24.5 2.32 6.08 3.36 3.62 

1448 INothiige As 5. cee 12.70] 11.54 1.50) 22.7 

1449| 240 lbs. Acid phosphate...] 15.36] 11.41 1.77/ 3 1.46 4.34 1.68 2.66 

* Applied after thinning. 
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TABLE XIV—Continued 

per | Xigld | Per Apeee Value |Cost of | Net 
Yield er of dry : fo) erti- gain t of in- : > Plat per | cent of | matter | in- lizer or 

Treatment = total | crease nae 
No. are of re per _rot, per pe pas we ) 

ons | matter| acre, | in tops| acre, p 
tons fans acre acre 

1450| 80 lbs. Muriate of potash. Pses0h LESsO 1.83 22.0 . 69 2.07 1.76 ai 

1451 INGERINPE seaiey. sos oe |) LOLS 2|-- 202,08 1.74 22.2 

1452| 120 lbs. Nitrate of soda....| 19.22] 10.86 2.11 18.9 Sel easy) 5.04 S233 
240 lbs. Acid phosphate... 

1453| 120 lbs. Nitrate of soda... . i702) IE25 I.93 20.9 1.05 5.81 5.12 .69 
80 lbs. Muriate of potash. 

1454 INothingiets er) ol ange agers Zo 1.67 19.3 

1455| 240 lbs. Acid phosphate...| 16.80] 11.73 I.99 15.8 1.83 5.26 3.44 1.82 
80 lbs. Muriate of potash. 

1456| 120 lbs. Nitrate of soda.... I9.26| 10.71 BIO" ipod 3.75] 10-05 6.80 4.11 
240 lbs. Acid phosphate... . 
80 lbs. Muriate of potash. 

1457 IN Gini eee See 16.04] 12.10 1.05 19.3 

1458] 240 lbs. Nitrate of soda...| 17.50] 11.48 2.02 19.6 2.05 5.07 6.72| —.75 

1459| 480 lbs. Acid phosphate...| 16.40} 11.26 1.86 18.0 E53 4.53 3.306 I.17 

240 Ibs. Nitrate of soda... . 19.74| 10.23 2.02 sy Jee & 5.35 E5e77|. FOLoe 5.69 
480 lbs. Acid phosphate... 

INGED MG hin. . Soleo EAe 4A) E2542 1.80 18.9 

240 lbs. Nitrate of soda.... 18.78] 10.52 1.08 19.6 3.51! 10.29] - 10524 05 
160 lbs. Muriate of potash. ;| 

480 lbs. Acid phosphate...]| 20.12} 10.78 2.18 16.5 TUSCRH ha io 7, 6.88 4.80 
160 lbs. Muriate of potash. 

Wothinge Sse 2.4) et6soall errox 1.86 18.1 

240 lbs. Nitrate of soda....} 22.84] 10.41 2.40 16.09 6.08] 17.91} 13.60 4v35 
480 lbs. Acid phosphate... 
160 lbs. Muriate of potash. 

120 lbs. Nitrate of soda... 21.24 9.40 2.02 16.4 4.67| 13.94] 10.24 3270 
480 lbs. Acid phosphate... 
160 lbs. Muriate of potash. 

Wotbitms see. ac. ss |”  2Oe40)) ES 7 I.92 07.5 

240 ibs. Nitrate of soda...| 22.08) 11.36 2.51 15.4 Beer Th var) oes 3-49 
240 lbs. Acid phosphate. . . 
160 lbs. Muriate of potash.|.. 

240 lbs. Nitrate of soda....}| 22.22] 10.96 2.44 16.4 4.87| 14.37] 11-84 2.53 
480 lbs. Acid phosphate... 

1460 Nothing ss .00. f2 -. nl) rales] 2 raz 1.60 19.1 

1461| 160 lbs. Muriate of potash.| 15.92] 10.50 I.70 20.5 1.50 4.62 3.52 I.10 

80 lbs. Muriate of potash. 

Writes rere Scio aieo os 17.82) Ir.43 2.04 TS 

47312000 Ibs: Limef. 2.264.....) 16.78) 12277 2.01 16.2| —.67| —2.10 8. |—10.10 

1474|2000. Ibs.. Limef........-... 19.30| 11.26 2.18 ES 7 2.23 6.31] 14.80] —8.490 
120 lbs. Nitrate of soda.... 
240 lbs. Acid phosphate... 
80 lbs. Muriate of potash. 

1475 Nother oe een) « 16.70| 11.73 2.01 21.1 

f 3000 lbs, marl in 1908. 
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THE SUBSTITUTION OF ROOTS FOR CONCENTRATED FOODS IN 
RATIONS FOR MILK PRODUCTION 

The purpose of this experiment has been two-fold: to determine 
the value of the dry matter in mangels as compared with the dry matter 

in silage, and to determine the value of the dry matter in mangels as 

compared with the dry matter in grain, in rations for milk-producing 

cows. The work has been calculated on the basis of dry matter, since 

that seems to bear a somewhat close relation to the energy values in 

the different foods. No attempt has been made to draw exact mathe- 

matical comparisons of the constituents of the different foods. The cows 

have been fed practical milk-producing rations, conforming as nearly 

as possible to the ideal conditions as seen by those conducting the 

experiment. Conclusions have then been drawn when the results seemed 

definite and clear. 

Attention was first called to this subject by results obtained in a 
Danish experiment, which is discussed somewhat in detail on pages 

480 and 481. This experiment seemed to show that one pound of dry 

matter in roots was equal to one pound of mixed cereal grains. This 

result suggested the possibility of placing before the farmers of New 
York State a means by which they could reduce their grains bills mater- 

ally and produce more of the food for their milk cows on their own 

farms. During the last six years, the cost of concentrated feeds has 

increased steadily, as the following table indicates. The table considers 

the retail prices of wheat-bran, corn-meal, old-process linseed-meal 

and cottonseed-meal only, since these are well-known feeds and what 

is true of them will be relatively true of other milling and waste products. 

The prices were obtained by averaging the market reports of the first 

week of the months of January, April, July, and October. 

TaBLe I. Prices oF FEED PER 100 PoUNDS, 1903-1908* 

Year Wheat- Corn- BOGP, | Cotton- 
bran meal Linseed-meal seed-meal 

1903 $.97 $1.15 $1.40 $1.45 

1904 Pore PLES 1.39 1.41 

i ieictete wis.) vss ss 3 T;.02 Lig 1.59 1.40 

US Oe ea 1.07 Toe 1.66 1.62 

BE Tee pial ai Sista cai oho vin oa 0) = r.a30 1.24 1.65 1.61 

Ts te! Eee See OE LAL regis Tae ike 1.66 

* Weekly reports of Albany Grain Market in ‘‘The Country Gentleman.” 
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From this table it is seen that the prices of concentrated feeds have 

increased on an average of 30% in the six years, the percentage increase 

for each feed being approximately as follows: Cottonseed-meal, 15%; 

linseed-meal, 25%; corn-meal, 35%; and wheat-bran, 45%. 

Considering the prices received by the farmer for his milk and butter 

during the same time, it is observed that the increase has been only 

about one-half as great, as is shown by the following table. The prices 

of milk and butter were obtained by averaging the reports for the first: 

week of each month throughout each year. 

TaBLE II. WuoLesaLe Prices oF MILK AND ButTTER, 1903-1908* 

Milk Butter 
Year per qt. per lb. 

cts. cts. 
QO siensisietetare ote a icta in e.o le ielaterel okedereieletcpeiste <i tee epee renee Zing) 23.4 

AEN: ecole dei satinse Raa fas Bose wich afte" See ahs ino este ie OIE oe 22.0 

13(0 2) Ee cea RRO co RO PT RT PREP, BSB han a 2 30 25.4 

ECOL Oh Pei pec NO ROS CL LE CAD Ck AERO OR HI AAG Snow ook at) 24.1 

MQ O7dsscl sis sions chews Louet) sions, visas Basins 2 Shee oeccn oe enemeeatep eh ene 28 28.9 

QO Or sts fet cesierls mi-tesc stale. bra jet nie tatls, cp ate el ohana pr noe tite etter zie A Kes 

* Weekly reports of New York Dairy Market in ‘‘The Country Gentleman.” 

These prices show for the six years an increase of approximately 

only 14% for the milk and 15% for the butter. 

These facts indicate the importance of studying methods of produc- 

tion and the value of home-grown crops to replace the high-priced 

feeds on the market. In Bulletins 243 and 244 of this station, reports 

have been made on the methods and cost of raising mangels, and it is 
the purpose of this experiment to show the value of the dry matter in 

the mangels in rations for milk cows. 

PLAN OF EXPERIMENT 

Before outlining the experiment, the writer inquired into the methods 

employed at other experiment stations. Only one station seems to 

have made a trial of the different methods of conducting a feeding 
experiment of this kind. Director J. L. Hills, of the Vermont Station, 

after a three-years’ trial concludes .that the simple alternation system 

is best for milk cows. He would use as many animals as possible in each 

group and have the feeding periods as long as possible. 
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For the writer’s experiment it was decided to use four groups of five 
cows each and to make each feeding period six weeks in length, one 

week preliminary and five weeks experimental in each period. In the 

following pages no account is taken of the data secured during the 

preliminary week, and only the data from the five-weeks’ experimental 

periods is considered. The feeding system combined in a measure both 

the continuous and the alternation methods, in that Group A was fed 

ration I continuously throughout the test periods as a check. This 

group also served to show the natural decrease in production due to 

advancing lactation. Groups B, C, and D were alternated on rations 

I, II, and III. By having three feeding periods, each of the groups 

B, C, and D was fed each ration for one period, so that comparison could 

be made of all three rations with each group, and of one group with 

another and with the check group. Because so many cows (20) were 

used during the first year and because the quantity of mangels on hand 

was overestimated, the experiment was carried through only two feeding 

periods in 1907-8. The number of cows was reduced to 16 for the second 

year’s work and a larger supply of mangels was provided, in order to 

carry the experiment through three full periods. 

The Cows 

The cows were chosen from the University herd with a view to making 

the groups as uniform as possible in time of lactation and amount of 
product. The first year it was planned to use three Holsteins, one Jersey, 

and one Ayrshire or Shorthorn, not enough animals of one breed being 

available to make up the required number. Some of the test cows 
were proved tuberculous when tested at the end of the first period 

so that some substitutions were made, as is indicated later in the work. 

For the second year, each group was made up of four cows, three Hol- 

steins and one Jersey. The Jersey in the check group of the second 

year was taken sick at the end of the first period so that no account 

has been taken of her, and the check group during the second year 

was considered as made up of three Holsteins. This, perhaps, was 

unfortunate, but no cow was available to substitute for the Jersey. 

The following table sets forth some of the characteristics of the animals 

used in the experiment both years. 

15 
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TABLE! LIL. 

Name 

ET GSS i ey RE A nas ee a | 

WdaePertaics.- ot piss» marines 
Daiyinaide casas kee se eo 
Wihite ‘Queen: Ga sean. eae a 
Lily Clyde. 
GoldentDaisyie.c-:....5%-\ set 
Bp teh ey ag aR re meee Peas ae 

Lassie of Orchard Home..... 
Gwyn of Orchard Home..... 
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Breed 

epee eepenyaapenyangenyanjesjanzanyae 

rPrnnn °° 

@ 

cr eros Se fe 

Best 
record 
in fat. 
Pounds 

Age 

455 
423 
412 

341 
346 
403 
421 

276 

309 
367 
392 
122 

413 
298 
* 

al 

PRAMNDHRAUNDADOWAAU OUNA HP AN Cm OW C 

204 
184 

Cows IN THE EXPERIMENT 

Average Average 
weight weight 
first second 
year year 

IIgo II4I 
1254 1226 
1329 1251 
1175 1188 
7299 1263 
1272 
1132 IIoI 
1096 1183 
973 1048 

1044 
967 975 

982 
1256 

937 976 
858 

915 
1425 
1307 — 
I215 a 

955 = 
738 =a 
786 — 

745 
873 gio 
812 833 

738 as 
796 

* Disposed of before a year’s record was completed. 

On the basis of the individual characteristics of the animals, the 

following groups were arranged: 

First YEAR (1907-1908) 

Group A Group B Group C 

Glista Iota Lina Glista Delta 
aoe tal Glista Mu “Alpha 
ramet “Omicron Zelma 

Brier (replaced by| Lily Clyde (re- Hector’sBerta 
Golden Daisy in placed by Glista| Ida Peri 
second period) Sigma in second 

Lady Benton period) 
Della 

Group D 

Glista Epsilon 
“Lambda 
* + Theta 

Lassie of Orchard 
Home (replaced 
by Garnet Delta 
in second period) 

White Queen (re- 
placed by Dairy- 
maid in second 
period) 
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SECOND YEAR (1908-1909) 

Group A Group B Group C Group D 

Glista Iota Glista Omicron Glista Alpha Glista Epsilon 
ped Dire “ Sigma “Delta “Lambda 
noo INU Gipsy Zelma, “ Omega 

Golden Daisy | Gwyn of Orchard| Hector’s Berta Garnet Delta 
(dropped end of Home 
first period, sick- 
ness) 

Such an arrangement removed to some extent the variation due to 

the characteristics of any one breed, and served to make the production 

of the groups about the same, so that the comparison of results was 

easier. 
TaBLeE IV. CoMPosITION OF Foops, AND PRIcEs* 

Dry Dig. Dig. Dig. Dig. Price 
Food Matter | Protein | Fiber | N. F.E. Fat | per ton 

lbs lbs lbs lbs Listes} 2 
BAe hes hehe S04 Ss wo weds 85.7 5-4 14.3 27.4 1.6 | $10.00 
BM range) ctu ss 3 adie 20.9 1.2 4-3 Wok 0.6 225 
IASON etre are dole sree © 9.1 To ons Bee o.1 4-50 
PAY AMHUAKES 5 ios. 2h 3's 92.1 21.3 5.8 a5. nite aus 29.00 
Cottonseed-meal....... 91.8 giat L3 10.9 II.9 30.00 
RAGAN Soong egg cos pits 90.8 28.0 4es 28.1 Vee 32.00 
Cornmeal 2. 5. se 89.1 8.3 ee 63-9 4-7 28.00 
Wiheat-pran. 2)... 2.6. «. 88.1 ¥3.0 1.8 4352 Be 27.00 
Wheat-middlings....... 87.9 1263 3.8 50.1 Bue! 28.00 

8 22.0 — 33-4 5-4 26.00 Buckwheat-middlings...} 86. 

* Compiled mainly from Bulletin No. 11, U. S. Dept. of Agr. 

Throughout. each year the hay was mixed clover and timothy; and 
the percentage composition for hay in the above table is the average 

for timothy and red clover as given in the tables from which the above 

was compiled. The prices are the average for the two years of the 

experiment as paid by the Station for its feeding-stuffs and hay. In 

raising mangels and silage, $4.50 per ton for mangels and $2.25 per ton 

for silage, stored ready for feeding, was assumed as the average cost. 
The prices are for this locality and of course are only of relative impor- 

tance. In this question, the value of the experiment as a guide in the 
choice of feeds depends entirely on the relative prices of the feeding- 

stuffs, and it is not intended to give any exact prices but to assume 

good average prices in order to support the principles involved. 
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The rations 

At the beginning of each year, three rations were computed which 
were followed as closely as possible in the feeding operations. The amount 

of product and size of the individual animal were taken into account, 
so that some cows were fed more than others; but, in general, the rations. 

were followed rather closely. In all the tables, the amounts of feed 

recorded for each cow were the amounts actually eaten by that animal. 
Ration I, first year 

1o pounds hay Fed check Group A and alternated with rations 
35 “ ~~ silage II and III with Groups B, C, and D. 
8 ee Drain 

The grain mixture for ration I was mixed, 200 pounds at a time, in the 
following proportions: 

Ist grain too pounds Ajax flakes, 

mixture, 1907-8 60 “ _ corn-meal, 

40 “  cottonseed-meal. 

After this mixture had been fed for about four weeks, it was considered 

to be too heavy and the amounts were changed to 

Ioo pounds Ajax flakes, 

and grain 30 “  corn-meal, 

mixture, 1907-8 } 30 “  wheat-bran, 

40 “  cottonseed-meal. 

One of the check cows, Glista Iota, when put on official test in 1907-8, 

was fed the following mixture for a short time: 100 pounds Ajax flakes, 

60 pounds corn-meal, 20 pounds wheat-bran, 10 pounds wheat-middlings, 

10 pounds cottonseed-meal. 

Grain mixtures 1 and 2 were fed in the other rations but in different 

amounts. 

Ration I, when worked out in detail, would be as follows: 

Ration I. First YEAR (1907-1908) 

Dry Dig. Dig. Dig. Dig. 
Food matter | protein fiber |N.F.E. fat 

lbs. lbs lbs. lbs lbs 
TOUPOUNGSIhA yaa weiseilersee lee a1 Seay 54 1.43 2.74 .16 
35 Sire SULA RE on, te oh verehct= Ricaied PP Ge "Az 5 2.59 2i 
4 «| Ajax flakes Sousa s 3.58 .85 .23 1.40 42 

OAs o, » SOia-ntealt <5. ara 2.14 .20 .03 £53 II 
1.6 “  cottonseed-meal ty ly 50 02 17 19 

tals oa mi ac kinda tees 23.18 2.51 3.22 8.43 1.09 

2.22 + 8.43 + (1.09 x 23) 
——_____—_—_—_———_ > 5.6 

2.51 
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The nutritive ratio of the above ration is 1:5.6. With ration I, the 

amount of grain fed per day varied with the needs of each cow, accord- 
ing to her size and production, from 8 to 14 pounds. The hay and 

grain varied a little with some individuals. 
Ration II, first year. In ration II, mangels are substituted for silage 

and the same grain mixtures, r and 2, are used as inrationI. Ration 

II was used to compare the value of dry matter in mangels with the dry 

matter in silage. This ration, as computed for a rooo-pound animal, 

would be as follows: 

Ration II. Frrst YEAR (1907-1908) 

Dry Dig. Dig. Dig. Dig. 
noo matter | protein | fiber | N.F.E. fat 

lbs. lbs. lbs. lbs. lbs. 
PoRpouUnds Haye... 6 ss ck wees a 8.57 54 E43 2.74 .16 
70 peeves. it 2). aves 6.37 a7 135 Boi .07 
4 Bye Beare NAKES 22:27... a 2 3.68 85 23 1.40 42 
ieee ey COPA-Meal «25 | sce 5% 2-04 220 .03 Lae II 
EGre a. Pe COLLotseed-meal. 7. 1.48 .50 202 ey .19 

MeN Reo ote aha ett a St 22.24 2.79 2.06 9-55 -95 

2.06 + 9.55-+ (.95 X 24) j 
$$$, 5. 

. . . oto . * . 

The nutritive ratio of the above ration is approximately 1:5. The 

amount of grain, hay and mangels varied with the individual cows 

somewhat as with ration I, but the above ration was adhered to as 

closely as possible. 

Ration III, first year. In ration III, the grain was reduced about 

one-half and its place taken by mangels, in order to compare the feeding 

value of the dry matter in mangels with the dry matter in grain. The 

amounts of hay and silage were approximately the same as in ration 

I. Ration III computed for a rooo-pound animal would be: 

Ration III. First YEAR (1907-1908) 

Bood Dry Dig. Dig. Dig. Dig. 
matter | protein fiber | N.F.E. fat 

lbs. lbs. lbs. lbs. lbs. 
MER POUDAS WAY... oe eo aie Sea 54 TA 2A 7hOi 
30 PeMGUAGS 5 0°. os 5 ays esate 0.27 36 1.29 2.22 .18 
50 eee eeeANP els: 4 oy. 5 sce 4.55 .50 125 2.65 .05 
2 Seeeeile Hake... <i jue 1.84 43 12 70 21 

Les 5 eontt_mealsy pra entates O07 .10 .O1 Suh | .06 
8 “_ cottonseed-meal..... 73 25 ol 09 Io 

UG cet Sea rare Br Ee 8 23.03 2.18 Zant 9.17 76 

3-11 + 9.17 + (.76 x 2h) 
—— 0p | 

2.18 
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Fic. 112.— Ration I, 2nd year. Hay, Silage and grain. 

Fic. 113.— Ration II, 2nd year. Hay, mangels and grain. 5 

Fic. 114.— Ration III, 2nd year. Hay, silage, mangals and grain, 
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The nutritive ratio of the above ration is 1:6.4. The grain mixtures 

were the same in this ration as in ration I. 

Alternation of rations fed the first year. Rations I, II and III were 

fed to the four groups of cows, A, B, C, and D, in the following order 

during 1907-8: 

ALTERNATION OF RATIONS DURING 1907-1908 

First Second 
feeding period | feeding period 

Mrene pe (CMCC) 2 foros Sih a Sa sien y pee Serolens Ration I Ration I 
PEER EMams , Mo% ole LS «nis. w ove,'aw nerds sole Ae eas Ration I Ration III 
Brae aces aeS ahaic a 2 oss « eheg Lip paiSyesemnere Stet Ration II Ration I 
ROTM) Geers. ceetersne octee ier ais has oe ery tia oe Oe Ration IIT Ration IT 

or 

This arrangement admitted of the following comparisons: In Group 

B, dry matter in grain with dry matter in mangels; in Group C, dry 

matter in silage with dry matter in mangels; in Group D, dry matter 

in grain with dry matter in mangels, with mangels for succulence in 
place of silage when the large grain ration was fed. The results of these 

comparisons are given later in connection with the results obtained 
from the work the second year (1908-9). 

Rations fed the second year. The rations fed the second year were 

planned in the same way as the rations fed the first year, except that 

in ration III the mangels were decreased somewhat. The grain mix- 
ture for the second year was made up differently, mainly because the 

feeds could be more easily obtained. The same grain mixture was 

fed through all three periods and was made up as follows for each 200 

pounds: soo pounds Ajax flakes, 4o pounds buckwheat-middlings, 

20 pounds corn-meal, 20 pounds wheat-bran, 20 pounds oil-meal. 

Ration I. SeconD YEAR (1908-1909) 

Reed Dry Dig. Dig. Dig. Dig. 
matter | protein fiber |N.F.E. fat 

lbs. lbs. lbs. lbs. lbs. 
LORPOUNGS NAVE wi .ts xl sholcrcsteese aie 8.57 Pasi 1.43 2.74 .16 
GEE area, BE SUALE iin tis co'c, oho) scaucuiae Teo -42 Tg Git 2.59 «25 

Owes eae =A JAR TAIES® sore ers crctete 3.68 .85 24 I.40 -42 
1.6 “  buckwheat-middlings..| 1.39 35 53 .09 
Ommnre <"COrmm-meal 2 3) screenees Shs 107, Oi 50 .04 
pOmease -t WKEAL=Dram cj ier -70 II or 34 03 
Bene re ten -meal os. 2 Serta das 78 22 04 22 06 

SEG Rika k aoe cia eae 23°. 10 2.56 | 3223 Si33 I.o1 

3.23 + 8.33 + (1.01 x 24) 
4 

2.56 

The nutritive ratio of this ration is 1:5.4. 
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Ration II. S—Econp YEAR (1908-1909) 

Road Dry Dig. Dig. Dig. Dig. 
matter | protein | fiber |N.F.E. fat 

lbs. lbs. lbs. lbs. lbs. 
KG): JOON, NEN oe ones ads ooo D 8.57 54 43 Dini 516 
70 peeinangels® ote nol Ons 5 5 Beye .07 

4.0 des EY NG Pap dea kellie ie etait 3.68 .85 528} I.40 42 
1.6 “_ buckwheat-middlings.| 1.39 585 53 09 
8 ie nCOIM-Mmeall ean e.stei fe Opa .07 .o1 nists .04 
8 oe WHAT DFAT s)<-5 2 aisle. oe .70 ia .OI Bey 03 
8 faroll=meallt jipran. seu. usa S78 soe .04 22 .06 

BOtales 5. be anor § hie e weet Fe 22.205 2.84 aoa, 9-45 Or 

2.07 420-45) 487 24) 
SSS SS 

2.84 

The nutritive ratio of the above ration is 1:4.7. 

Ration III. Seconp YEAR (1908-1909) 

Dry Dig. Dig. Dig. Dig. 
Hood matter | protein | fiber |N.F. E. fat 

lbs. lbs. lbs. lbs. lbs. 
TOMPOUNUS Mayer sacar ele Ses i7 -54 143 2.74 .16 
35 r SUAS Or etches alent «anes Tea .42 a5 st 2.59 20 
35 os PMANO SC Sane oe Ecko os SPapitts} 235 sty 1.85 .03 

2.0 er eemAvarx Hakcesi sem erasers 1.84 -42 Se: 70 20 
8 “_ buckwheat-middlings. .69 Sy 2 .05 
4 Wi eCOLn-Ineal yee ere: 36 .03 .005 .26 .02 
4 =e owheat-Draminm. cc ese a5 .05 .005 Sat] ereyit 
4 se vodl-meally.. Oe ben teers ae] Bai .02 Es ee) 

BO Gall Reign star one seers heuer ea eye 22.68 2.09 3.26 8.69 .72 

3-26 + 8.69 + (.72 x 24) 
—— — = 6.4 

2.00. 

The nutritive ratio of the above ration is 1:6.4. 

Alternation of rations fed the second year. As in the year before, these 
three rations were followed as closely as possible, taking into considera- 

tion the weight and production of the individual cows. During the 

second year, Group A was fed ration I continuously and Groups B, 

C, and D were alternated as is shown below. 

ALTERNATION OF Rations DuRING 1908-1909 

First Second Third 
feeding period | feeding period | feeding period 

Group, A (check). ¢. 2 Acc aba Ration I Ration I Ration I 
Group sBi i aecen ae oe eee Ration I Ration IT Ration III 
Groupie. <i oe eee eee Ration II Ration III | Ration I 
GroupeD anc sec ee Oe: Ration IIT Ration I | Ration II 
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Such an arrangement admits of the following comparisons in each 
group: (1) the dry matter in silage with the dry matter in mangels; 

(2) the dry matter in mangels with the dry matter in grain when silage 

is used for succulent food in both cases; and (3) the dry matter in mangels 
with the dry matter in grain, when silage is fed with the smaller grain 

ration and when mangels are used for the succulent food with the larger 
grain ration. By carrying the experiment through three full feeding 
periods, the comparisons are made at different times in the lactation 
periods, so that the effect is shown in a sufficient number of cases to 
offset any error due to the difference in the periods of lactation. Also, 
sufficient comparisons are made so that decreases in the production 

of individual cows due to their being ‘“‘off-feed’’ or being similarly in- 

fluenced by other conditions, can be safely ignored in the averages. 

The feeding 

The several foods were weighed for each cow at each feeding. The 

cows were fed twice a day. The foods of ration I were fed as follows 

each year: One-half the grain the first thing in the morning, and the 

silage directly after milking. The cows were then turned out into a 

covered yard for the day, where they had access to fresh water. They 

were brought into the barn again about 3 P. M., when they received 

the remainder of the grain ration. The hay was fed after milking in 

the evening. The cows receiving ration II were treated the same way 

except that one-half the mangels was fed after milking in the morning 

and the other half with the grain at 3 p.m. Ration III was fed similarly, 

one-half the grain and the silage being fed in the morning, as in ration 

I, the other half of the grain and the mangels at 3 Pp. m. and the hay 

after milking in the evening. Two ounces of salt were fed each cow 

each day in her grain, 4 pounds of salt being mixed each day with the 

grain for 30 cows. The rations were fed so as to get the most economical 

production. 
Dry matter in mangels and silage 

In computing the rations for each year, the dry-matter content for 

mangels and silage was taken from the feeding tables; but since these 

foods vary so much in content of dry matter, it was thought important 

to determine the dry matter of each as fed. A sample of silage and one 

of mangels was taken during each feeding period, which would represent 

the average quality of the silage and mangels fed during that period. 

Dry matter determinations were made from these samples, and the 
average of these determinations for each year was used in computing 

the general tables which are to follow. By using these computations 
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instead of those in the tables, it was considered that a nearer approach 

was made to the actual amount of dry matter present in the foods. 

The determinations for 1907-8 were: 

Mangels Silage 

ALINE Ec pi oats sista elke <re RG SEe Ie Sie eee he uel 11.14% 25.59% dry matter 

Sadat PIES 5 ge wlenie mide. she eco eines om ameter 10.21% 24.89%" oe 

AV ECTAGE vce Sikhs Pelee oaks see tees 10.67% 25.24% dry matter 

The determinations for 1908-09 were: 

Mangels Silage 

SOMME Se hee aie wo ho ns eis dlaleasnteys,atatd a ale, mee ofe oi 14.92% 28.11% dry matter 

SHLIAI 21 ONC Bye een ee aang A PRESSE Te nya) 14.87% 25:80%; =) ae 

AMIN eae Ciena ee Cats a eee eR re oe ee ee 13.45% ay .79 9 eae 

tA VORA TEs etccdlat hays tona & Wrapedekthevebee (oie iueroen eae ee 14.41% 27.22% dry matter 

These values in dry matter are open to criticism in that the number 

of determinations was small. However, a large number of determinations 

of dry matter in mangels was made by the Department of Farm Crops 

of the College during the same seasons, and the results compare quite 

closely with those made in this experiment. The silage was from fairly 

well-matured corn with a large number of ears, which would tend to 

make it run higher in dry matter. These values are certainly a nearly 

correct average for mangels and silage grown at this Station during the 
two seasons. F , 

RESULTS OF THE EXPERIMENT 

The general conclusions of the experiment may now be studied. After 

tabulating the results in detail, we shall consider them in the two 

relations set before us, namely, (1) the comparison of the dry matter 

in silage with that in mangels, and (2) the comparison of the dry matter 

in grain with that in mangels. 
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TABLE V. Group A. MILK AND Fat PropucTIon, First YEAR 

Feed- | Pounds | Average| Pounds | Cost Cost Ra- 
Cow ing of per of of one tion 

period) milk cent fat feed pound | fed 
fat of fat 

Glistavlota. 24% ..- I 2001 3.67 73-51 ie 2397) .153 I 
2 1749.1 2.52 61.56 9-45 .154 I 

2 De ae aaee I 1412.6 3.46 48.85 8.84 181 I 
2 I31II.0 3-60 | 47.21 8.00 169 I 

SPINE ag os 6c I 1441.4 3.02 43-53 8.64 .198 I 
2 1182.7 Cia 37.14 7.76 . 209 I 

Lv Aa ee I 668.5 4.17 27.88 6.13 .220 I 
Golden Daisy..... 2 394.0 5-94 23.41 S295 .229 I 

Lady Benton..... I 543-9 3.96 21253 7.62 -354 I 
2 501.6 3-93 | 19-69 Chefs -392 I 

TaBLE VI. Group B. MiLkK AnD Fat PropucTion, First YEAR 

Feed- | Pounds | Average} Pounds Cost Cost Ra- 
Cow ing of per of o one tion 

period; milk cent fat feed pound | fed 
fat of fat 

LETC a oe I 1699.1 s 42° 58.12 8.84 .152 I 
2 1602.6 ae 24! 51.87 9.55 .184 Iil 

Gesta Mies... 2 3: I 1219.5 3.32 40.43 6.96 -172 
2 1306.9 ia 42.27 9.52 ~225 Iil 

pee POCTON ss: 22) i T 1030.7 3-977 38.89 9:45 -243 I 
2 673-4 3.80 36.99 9-55 .258 III 

Rar Clyde. 6 ss: I 620.5 4.42 27.44 Hey .208 I 
Glista Sigma...... 2 1082.0 3-79 41.06 9-55 233 III 

Be ae cept ee hoses oe I IOIQ.4 3.56 26534 6.49 -179 I 
2 998. BAY. 34.69 751 .216 III 
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TaBLe VII. Group C. MILK AnD Fat PropuctTion, First YEAR 

Feed- | Pounds | Average | Pounds Cost Cost Ra- 
Cow ing of per of fo) one tion 

period) milk cent fat feed pound | fed 
fat of fat 

Glista Delta. -2-E7 I 1513.4 Shay 46.41 P53 248 II 
2 1328.7 3-29 43°95 8.11 | 185 I 

ee sAlphar. tt: I 1534.1 Say 48.65 13.75 | 284 II 
2 1396.7 3.25 45-34 8.72 -192 I 

DETAR et 22 te I 874.2 3-03 26.45 8.31 314 Il 
2 1076.3 oe © 35-90 7.52 .209 I 

Hector’s Berta.... I 919.3 4.66 42.81 12.22 285 II 
2 753.2 5.48 41.30 7.08 I7I I 

ACS B=) 9 ee I 653.9 3:91 24.26 12.22 503 II 
2 542.6 3°75)| 20:35 7-18 353 I 

TABLE VIII. Group D. MILK anv Fat PropuctTion, First YEAR 

Feed- | Pounds | Average | Pounds Cost Cost Ra- 
Cow ing of per of of one tion 

period) milk cent fat feed pound | fed 
i fat of fat 

Glista Epsilon.... I 1484.1 2.87 42.64 | 9-55 .224 |. IIT 
ae ESEIA4 3-03 45.76 13.60 -297 II 

oo Avamida 3.2) I 1344.6 2.07 42.62 9-55 .224 Ill 
fe tera 1375'.2 3-25 44.61 13.33 -299 II 

eae EMEC s hentia eer 1262.4 3197 39-97 9-55 -239 III 
| 2 1284.4 3-40 43-73 13.60 gr It 

Lassie of O. H....| I 592.0 5.19 30.77 6.96 .226 III 
Garnet Delta......| 2 461.1 5.88 27 12 10.63 -392 II 

White Queen....... I 1201.9 3.07 36.92 8.45 .229 Ill 
Wainy niaid’ ace. | 2 967.8 4-19 40.52 8.97 .221 II 
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TaBLE IX. Group A. Frep AND Dry MATTER, First YEAR 

*Glista Iota 
IDV ANGE ge ere 

Glista Iota 

Glista Eta 
WIG WAGHER 4 ood 62 6! x os 

Glista Eta 
IDI GUNG eee aa 

Glista Nu 
Wy Vater ss 2... 

Glista Nu 

Whe) 6~i (de 6) ©) 6) «0! 0 

Dry Maticr os 30 a5: 
Golden Daisy 

Dry Matter in. i: 

Lady Benton 
Dry Matter 

Lady Benton 
Dry Matter 

Period Hay 

.O 

ae 
0 

9 

Grain 

49°. 
444. 
464. 
422. 

420. 
382. 

373 - 
IIE 

420. 

382. 

359- 
320. 

297. 
270. 
247. 
224. 

350.0 
Tot 

fo) 

e] 

318 
350. 
Brse 

AO QO 

NLO WO 

NEON O 

eee 

NO NO 

ONO 

0000 

HO 0 

II4o. 

Silielish tcl 

Total 
dry 

matter 

823. 

846. 

7 

| 
I 

401 

Dry 
Dry | matter 

Pounds | matter jin grain 
of for one | for one 
fat pound | pound 

of fat | of fat 

Yee hol) © Cotes: 

61.56] 15.78) 6.86 

48.85} I9.07| 7.83 

Ae 2 Tl melee 7.19 

43-53, 20.38) 8.79 

37-14) 22.49| 8.79 

27.88] 23.00]. 9.70 

23-41} 24.96] 9.60 

202 53) 930. 20|iekA ae 

19.69} 42.97| 16.18 

* Glista Iota was on official test for a part of the first feeding period. She was then 
fed 644 pounds of mangels, containing 68.7 pounds of dry matter. 
mangels is added with the grain. 

Dry matter in the 

TABLE X. Group B. FEED AND Dry MatTTeEr, First YEAR 

Cow Period, 

Lina 
Dry Matter... . 

Lina 
Dry Matter.... 

Glista Mu 
Dry Matter.... 

Glista Mu 
Dry Matter.... 

| 
Hay | Grain Silage Mangels 

Total 
dry 

matter 

Dry 
Dry matter 

Pounds | matter jin grain 
of for one | for one 
fat pound | pound 

of fat | of fat 

58.12| 16.03! 6.58 

51S 7" 7103 esor 

40.43] 18.33] 7.21 

42.27 20.80" 8.91% 
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TasLe X. Group B. Freep AnD Dry Matter, First YEAR.—(Continued) 

Dry 
Dry matter 

Total | Pounds | matter |in grain 
Cow. Period} Hay Grain | Silage |Mangels} dry of for one | for one 

matter fat Pound | pound 
of fat | of fat 

Glista Omicron..| 1 280.0] 488.0|I050.0 
Dry Matter.... 239-9| 444.6] 265.0 949.5} 38.89] 24.42|11.43 

Glista Omicron .| 2 280.0] 211.0/1050.0/1740.0 
Dry Matter.... 239.9) 192.0] 205.0, 185.7| 882.6; 36.99, 23.86!10.21* 

Lily Clyde...) I 199.0) 245.0/1050.0 
Dry Matter.... I70.5| 223.2| 2065.0 658.7| 27.44] 24.01] 8.13 

Glista Sigma....| 2 280.0) 211.0|/1050.0|1740.0 
Dry Matter... . 239.9| 192.0| 265.0| 185.7| 882.6] 41.06] 21.50] 9.20% 

Ne eat 9 Bat cl those I 1750] 333.0] ¥20.0 
Dry Maitter.... T5O':0\ 309.3) TST 635.0] 36.33] 17.48] 8.35 

Dellars Gactane ec 2 175.0] 175.0] 865.0|1400.0 
Dry Matter... . 150.0| 159.2) 218.3) 149.4| 676.9] 34.69] 19.51] 8.go* 

* Dry matter in mangels calculated as dry matter in grain. 

TaBLeE XI. Group C. FEED AND Dry MarTTeErR, First YEAR 

Dry 
Dry matter 

Total | Pounds} matter jin grain 
Cow Period] Hay Grain | Silage | Mangels} dry of for one | for one 

matter fat pound | pound 
of fat | of fat 

Glista Delta..c..s| (2 272.0] 341.5 2330.0 
Dry Matter.... 239. Th 3EL~ 2, 248 .6| 792.8] 46.41| 17.08] 6.70 

GlistayDeltar).|\) 2 280.0] 371.0/1225.0 
Dry Matter.... 239.9) 337-0| 309.2 886.7| 43-75| 20.27] 47.92 

Glista Alpha....| 1 280.0] 420.0 2800.0 
Dry Matter... . 239.9| 382.6 298 .8| 921.3] 48.65] 18.94 86 

Glista Alpha’. f..|' 2 280.0] 413.0/1225.0 
Dry Matter.... 239.9) 375-8] 309.2 924.9] 45.34] 20.40] 8.29 

efi Io elapse le sc I 280.0] 239.5 1536.0 
Dry Maiter.. . . 230-O estore 163.9] 622.0] 26.45] 23.52! 8.25 

MIDAS rece ornare "ss 2 280.0] 330.0/1225.0 
Dry Matter.... 239-9} 300.3) 309.2 849.4] 35-90] 23.66] 8.36 

Hector siberta .-| 92 r7i5 oO) 35040 2800.0 
Dry Matter.. .. 150.0| 318.8 298.8| 767.6) 42.81] 17.93] 7.45 

Hector’s Berta..| 2 175.0] 350.0/1050.0 
Dry Matter.... 150.0] 318.5| 205.0 733.5| 41.30), 19.700 gem 

day Petion. ces ei. I TB. Ol Seong 2800.0 
Dry Matter.... 150:0| 318.8 298 .8| 767.6) 24.26] 31.64] 13.14 

day Pena-me «4 - 2 175.0] 350.0|1140.0 
Dry Matter.... “150.0| 318.5| 287.7 590.1] 20.35] 29.00] 15.65 

OOS SS] 
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TaBLE XII. Group D. FEED AND Dry Matter, First YEAR 

Dry 
Dry matter 

Total matter jin grain 
Cow Period| Hay Grain | Silage | Mangels) dry for one | for one 

matter pound | pound 
of fat | of fat 

Glista Epsilon... 280.0] 210.0)1050.0/1750.0 
Dry Matter... . 239.9| I9I.3| 265.0| 186.7| 882.9] 42.64] 20.71| 8.86* 

Glista Epsilon... 280.0] 412.0 2790.0 
Dry Matter.... 239-9| 374-9 207..7)| O12 <5 19.94| 8.19 

Glista Lambda. . 280.0; 210.0|/1050.0,)1750.0 
Dry Matter... . 239.9| I91.3| 205.0| 186.7| 882.9 20.71| 8.87* 

Glista Lambda.. 280.0] 412.0 2670.0 
Dry Matter.... 239-9| 374.9 284.9} 900.5 20.19} 8.40 

Giista’ Theta :... . 280.0] 210.0/1050.0/1750.0 
Dry Matter.... 239.9 I91.3| 205.0) 186.7, 882.9 22.09| 9.46* 

Glista Theta.... 280.0) 412.0 2790.0 
Dry Matter.... 239-9| 374.9 207 7P013.3 20.88) 8.57 

Lassie of O..H.. . 175.0) 175.0) 875.011 750.0 
Dry Matter.... 150.0| 159.4| 220.9| 186.7| 717.0 23.30/11 .25* 

Garnet Delta.... L7H), 350 n0 2100.0 
Dry Matter.... 150.0) 318.5 224.1] 692.6 25.54|11.74 

White Queen.... 199.0] 175.0] 875.0|1750.0 
Dry Matter.... I70.5| 159.4| 220.9) 186.7| 737-5 19.98| 9.37* 

Dairymaid...... 280.0] 273.0 1620.0 
Dry Matter ... 239.9| 248.4 I72.9| 661.2 T6432), Orns 

* Dry matter in mangels calculated as dry matter in grain. 

Cow 

Glista Iota....... 

WN H 

WNH 

La 

Wn 

Feed- 

| period 

Pounds 

4 H to NS an [o/e) [ere) Ne) 

wht oo CO 

H tN H Oo 

MW Ww 

Average 
per Pounds 
cent of 
fat fat 

3.56 65.71 

4.02 51-79 
4.11 55-59 

302 49.88 
Broz 46.02 

3-74 46.42 

@) palerg 42.01 

3°23 39-29 
3-24 | 38.49 

feed 

TaBLeE XIII. Group A. MILK AND Fat PropucTion, SECOND YEAR 

Cost er 
one Ra- 

pound | tion 
of fat fed 

BLS I 
-133 

-153 

.192 

.208 

.206 

.204 

.200 

. 197 St Ls oe BL — 

SSS eed 
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TasBLeE XIV. Group B. MiLK anp Fat PRODUCTION, SECOND YEAR 

Average Cost 
Feed- | Pounds per Pounds Cost one Ra- 

Cow ing of cent of of pound | tion 
period) milk fat fat feed of fat fed 

Glista Omicron.... I 1126.4 S108 43-37 9:57 .221 I 
2 1207.9 4.03 48.62 13.69 .282 Tt 
B 1102.7 3-94 43-44 9.50 .219 Ill 

Ges Sreraas oo%5'c I 1180.7 3.81 44.95 0.17 .204 I 
2 1206.0 3.89 46.93 12. 20 .260 II 
3 1030.4 4.05 41.73 Seay .201 III 

GipsSyioce osc cir 3 I 1046.7 3.84 40.18 8.48 211 I 
2 51r.4 4.17 38.06 9.25 -243 it 
3 896.2 4.07 36.48 8.37 .229 Ill 

Gwyn of O H Sees 852.3 6233 53-96 7.A3 138 I 
Ie hic 874.6 6.08 53.220 9.80 .184 II 

3 770.3 6.24 48.06 Cee: .148 Ill 

TaBLE XV. Group C. MiLtK anp Fat PropucTION, SECOND YEAR 

Average Cost 
Feed- | Pounds per Pounds Cost one» | Ra- 

Cow ing of cent of of pound | tion 
period) milk fat fat feed of fat fed 

Glista Alpha:.. #2). : T 1420.5 3.29 46.68 12.50 . 268 II 
2 1280.1 2,30 42.21 8.37 .198 Ill 
3 ree ee 3.18 39-15 8.49 2a I 

ee CLEA Scte rs: § I 1541.2 3-44 53-03 rEor .208 II 
2 1271.7 2547 44.00 7.87 <170 III 
3 1089.3 Bea: 40.74 8.58 21 I 

ZETIA sires, ateysiiahsie Ace's I Lza'6 4 3.49 46.24 10.48 .224 II 
2 1203.0 3330 39.70 7.84 . 197 III 
3 1213.4 3.60 43-69 8.25 . 189 if 

Hector’s Berta.... I 779.4 4.95 38.58 8.99 .233 II 
2 659.0 epee 33-65 6.92 .206 Ill 
3 594-8 5-54 | 32.95 7-04 214 I 
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Fic. 116.—Group B, 2nd year. 
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TasBLeE XVI. Group D. MiLkK AND Far PRODUCTION, SECOND YEAR 

Feed- |} Pounds | Average} Pounds} Cost Cost Ra- 
Cow ing of per of of one tion 

period) milk cent fat feed pound | fed 
fat of fat 

Glista Epsilon.... I 1302.6 Beer 42.63 9-47 222 Ill 
2 1208.9 Beau 41.92 Gn 77 poate I 
3 E4725 EPaits. 42.82 Tan 710 320 Il 

ees learmn dee. I B3 5007 Eat) 50.63 8.76 E78 Iil 
; ) 2 Mah ae 3.64 40.43 O25 220 I 

a 1160.8 3-49 40.51 Ir.30 279 II 

REMOTE TAL. . . I 949.0 3.82 20025 8.86 244 TEE 
2 936.8 4.16 38.94 8.58 220 I 
3 998.0 3.84 36. 32 12.09 B15 UE 

Garnet Delta...... I 620.1 .69 25232 7.62 216 Ill 
2 500.6 6.18 30.93 6.34 205 I 
3 470.9 6.29 29.66 8.68 293 | IL 

TaBLE XVII. Group A. FEED AND Dry MATTER, SECOND YEAR 

D 
Dry Setes 

‘Total | Pounds} matter jin grain 
Cow Period|} Hay Grain | Silage dry of for one | for one 

matter fat pound | pound 
of fat | of fat 

GilistalOters 1.5202. sess 350.0] 480.0]/1330.0 
DDRII EET Fo scts k oss | 300.0| 433.0| 302.0|1095.0] 65.71) 16.67] 6.59 

Giistamlotanctern sa > sails s 2 350.0| 284.0/1015.0 
IDL GT rr ae 3001.0) 250.2|| 270.3) 8325) 51.79) 1007) aa05 

(Gil itey je al Wo) oe 350.0] 365.0/1400.0 
FPN EDLOT ch oo, oe ee 300.0) 320. 3) 361 .1\10TO'-4|- 55.59) 2S. bol a 5102 

Glisten ita ass tas 350.0] 455.0|1225.0 
IDI ASOT re re | 300.0| 410.5| 333.4|/1043.9| 49.88] 20.93] 8.23 

osha Weta 4 soe ats}. a0 2500) 45.5. 0/1075 10 
JOLIN Wok 1 ora Sra 300.0| 410.5| 292.6|1003.1| 46.02] 21.78] 8.92 

(St Sie) 8 Fe ee eee | 350.0] 455.0|1225.0 
LOL OS eae ire | 300.0] 410.5) 333-4|1043.9| 46.42] 22.49] 8.84 

GlistaeNirerel sore aes oes 350.0] 385.0/1225.0 
LO VNC EP as 252s). 2's. | 300. 0|. 347.3) 333-4|.980.7| 42.01| 23.35] 8.27 

CMisteiIN GK os de Pee | 350.0] 335.0/1225.0 
Dry Matter, oh. ss | 300.0| 302.2| 333.4] 935.6] 39.29] 23.81] 7.69 

CODE EMS a 250.0) 315,.0|1225.0 
[DUC a | 300.0} 284.2] 333.4| 917.6] 38.49] 23.84) 7.38 
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TasBLeE XVIII. Group B. Frrep AND Dry MATTER, SECOND YEAR 

Dry 
Dry matter 

Total | Pounds | matter jin grain 
Cow Period| Hay Grain | Silage | Mangels} dry of for one | for one_ 

matter fat poun pound 
of fat | of fat 

Glista Omicron. .| 1 350.0| 455.0|1225.0 
Dry Matier.. .. 300.0| 410.5| 333-4 1043-9] 43-37] 24-07) oem 

Glista Omicron..| 2 350.0] 455.0 2450.0 ; 
Dry Matter... .| 300.0| 410.5 353-0|1063.5| 48.62} 21.87] 8.44 

Glista Omicron..| 3 350.0| 245.0|1350.0|1225.0 
Dry Matter... . 300.0| 221.0| 367.5) 1706.5|1065.0| 43.44} 24.51] 9.15* 

Glista Sigma....| 1 350.0| 435.0|1120.0 
Dry Matter... . 300.0) 392.4) 304.9 997-3] 44.95| 22.19] 8.73 

saGlista sipmare cie|. 2 350 0| 350.0 2450.0 
Dry Matter.... 300.0\| 315.7 353-0; 968.7) 46.93] 20.64] 6.73 

Glista Sigma....| 3 350.0] 175.0|1225.0|1225.0 
Dry Matter.... 300.0| 157.9] 333-4] 1706.5| 967.8) 41.73] 23.19] 8.01* 

GapSWiewie se see I 350.0) 385.0/I140.0 
Dry Matter... . 300.0) 347.3} 310.3 957-6] 40.18) 23.83] 8.64 
LP SVeepeeraseh aren: 2 350-0] 297.0 1465.0 
Dry Matter 300.0, 207.9 2II.1I| 779.0| 38.06] 20.47] 7.04 

GSW esheets =. 3 350.0) 175.0| 875.0|1000.0 
Dry Matter.... 300.0| 157.9| 238.2] 144.1| 840.2] 36.48) 23.03) 8.28* 

Gwyn of O.H...| 1 280.0] 360.0] 835.0 
Dry Matter.... 240.0| 324.8] 227.3 792.1| 53.96] 14.68] 6.02 

Gwyn ofO.H...| 2 280.0] 315.0 1750.0 
Dry Matier.... 240.0| 284.2 252.2| 776.4) 53.20) 14 s50)eguae 

Gwyn of O.H...| 3 280.0] 175.0] 875.0|/1000.0 
Dry Matter... . 240.0| 157.9| 238.2| 144.1| 780.2) 48.06] 16.23) 6.28* 

* Dry matter in mangels calculated as dry matter in grain. 

TaspLe XIX. Group C. Freep anp Dry Matter, SECOND YEAR 

Dry 
Dry matter 

Total | Pounds | matter jin grain 
Cow Period| Hay Grain | Silage | Mangels} dry of for one | for one 

matter fat pound | pound 
of fat | of fat 

Glista Alpha....| 1 3500| 371.0 2450.0 

Dry Matter... . 300.0| 334-7 353-0| 987.7| 46.68] 21.16] 7.17 

‘Glista Alpha....| 2 350.0| 175.0|1225.0/1225.0 ; : 

Dry Matter... . 300.0} 157.9, 333-4) 176.5] 967.8) 42.21) 22.93) 7.92” 
Glista Alpha....] 3 350.0] 365.0] 1400.|0 

Dry Matter.... 300.0) 329.3) 381.1 1010.4] 39.15| 25.81] 8.41 

Glista Delta.....| 1 350.0] 265.0 2450.0 

Dry Matter.... 300.0) 239.1 353-0| 892.1| 53.03] 16.82] 4.51 

Gista Deltas... | “2 350.0] 140.0/1225.0/1225.0 
Dry Matter... . 300.0| 126.3| 333.4] 170.5) 936.2| 44.00] 21.28) 6.88* 

Glista Delta.....| 3 350.0| 260.0\1400.0 
Dry Matter.... 300.0! 234.5! 381.1 915.6' 40.74! 22.47' 5.96 
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TABLE XIX. FrED AND Dry MATTER, SECOND YEAR.—(Continued.) 

Cow 

ALAA ers. cz soc: 

2/2) 
Dry Matter.... 

Hector’s Berta.. 
Dry Matter.... 

Hector’s Berta. . 
. Dry Matter.... 
Hector’s Berta... 

Dry Matter.... 

Period| Hay 

I 350.0 

300.0 
2 350.0 

300.0 
3 350-0 

| 300.0 

I 280.0 

240.0 
2 280.0 

240.0 
3 280.0 

240.0 

Grain | Silage |Mangels 

327.0 1820.0 
205.0 262.3 
I175-O|III5.0|/1050.0 

T57-9| 303-5| I51-3 
362.0|1225.0 

335 -6| 333-4 

194.0 2150.0 

EAS .0 309.8 
I40.0|/1050.0/1050.0 
126.3) 285.8] 151.3 
315.0|1050.0 
284.2| 285.8 

Total 
dry 

matter 

857-3 

L257 

969.0 

724.8 

803.4 

810.0 

_* Dry matter in mangels calculated as dry matter in grain. 

Dry 
matter 

in grain 
for one 
pound 
of fat 

Dry 
matter 
for one 
pound 
of fat 

Pounds 
of 

fat; 

46.24] 18.54] 6.38 

22 7-79" 

7.68 

39-70) 22.99 
43.69) 22.18 

38.58) 18.79 

88 

4.54 

Siial Ole) ete 8.25* 

.58 32.95| 24 8.63 

TABLE XX. Group D. FEED AND Dry MATTER, SECOND YEAR 

Cow 

Glista Epsilon... 
Dry Matter.... 

Glista Epsilon... 
Matter... . 

Glista Epsilon... 
Dry Matter.... 

Dry 

Glista Lambda.. 
Dry Matter.... 

Glista Lambda. . 
Dry Matter.... 

Glista Lambda. . 
Dry Matter.... 

Glista Omega... 
Dry Matter.... 

Glista Omega... 
Dry Matter... 

Glista Omega. 
Dry Matter.. 2 

Garnet Delta.... 
Matter... Dry 

Garnet Delta.. 
Dry Matter.. iM 

Garnet Delta.. 
Dry Matter.. es 

Period| Hay 

I 350.0 
300.0} 

2 350.0 
300.0 

3 350.0 
300.0 

I 350.0 
300.0 

2 350.0 
300.0 

3 3509-0 
300.0 

I 350.0 
300.0 

2 350.0 
300.0 

3 350-90 
300.0 

I 280:0 

240.0 
2 280.0 

240.0 
3 280.0 

240.0 

Total 
Grain | Silage | Mangels} dry 

matter 

245 -.0/1320.0]/1225.0 
221.0) 359.3) 176.5|1056.8 
455.0|1400.0 
410.5| 381.1 IOg1.6 
455-0 2450.0 
410.5 353-0|1063.5 

210.0/11T40.0/1225.0 

189.4| 310.3] 176.5] 976.2 
335.0/1225.0 

302.2) 333-4 935-6 
329.0 2175.60 
296.8 313.4) gI0.2 

210.0/1225.0|1225.0 

189.4) 333-4] 170.5) 999-3 
385 ..0/1225.0 

347-3) 333-4 980.7 
341.0 2450.0 
307.6 353-0| 960.6 

I75.0| 875.0]1225.0 
157.9| 238.2| 176.5| 812.6 
280.0] 875.0 
252.6| 238.2 730.8 
236.0 1750.0 
212.9 252.2). Fons 1 

Dry 
Dry matter 

Pounds | matter Jin grain 
of for one | for one 
fat pound | pound 

of fat | of fat 

42.63| 24.79| 9.32* 

41.92| 26.04 

82 

9-79 

42. 24.83] 9.59 

50.63] 19.28) 7.22% 

40.43] 23.14] 7.47 

40.51] 22.47| 7.33 

36.25| 27. .09* 

38.94] 25. .92 

ZS 32 R2er .03 

35-32| 23. -47* 

39-93 

66 

23. Be oy 

29. aan .18 

* Dry matter in mangels calculated as dry matter in grain. 
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Pate II. 

a | Second Year | | | 
Bee Beep 2g 2 eG 7's Oo wl He 2/3 6 16 6 IT 
| bs Los. | Fed Ration Entire time ) 
i i Pes H : j 

—_ 
FE, Gi Rate, i 7a a 

i Fed Fond 

Graphic representation of production, second year. 
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TABLE XXI. TotaLt Dry MATTER REQUIRED FOR ONE PouND oF Fat. 

(SUMMARY) 

Hay, 
Feed- Hay, Hay, | one-half 

Year ing grain, grain, grain, 
period | silage | mangels| mangels, 

silage 

Group Av(ebeck): .t)seye mete _ First I 23.03 
24.87 

Ramo (CHECKS) put micro =e te cece Second I 20/32 ‘i 
2 20.55 
3 21.50 

Average check group .......... 22.05 

Go) bh OS eee NORA ISL een our as First I 20.05 
2 20.55 

CS AO aces OO First I 21.82 
2 22.22 

Gok STI ceeB te ores ake ts ke First I 21.36 

: 2 20.57 

Ee PD ey. eps rt es ory ators nea rare Eke Second I 21.19 
2 19.39 
3 21.74 

Ege Opie Se rant Se ee oc ae Second I 18.83 
2 DE 
3 23710 

Laat LL) aire teh Ce asatolopprngseste ores renege ae Second I 23.66 
2 24.50 

3 24.04 

Average results in other groups. . 22.34 20.93 22.02 
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TABLE XXII. Dry Marrer IN GRAIN REQUIRED FOR ONE PouND oF Fat. 

Feed- 
Year ing 

period 

Bere (CNeCK sci. eee First I 
2 

BeeAN (CHECIS)Rivis secre bs see 3 Second I 
2 

3 

Average check group.......... 

RED 12 oer First I 

RENE RE Petes cave a: a 3 2 5 First I 

7" 2 1D) ae piece eee a First I 
2 

“Se het pean Care eaaeiCeee Second | I 
2 
3 

Me ORES 2898s A ocsire saya va) die otecal's“ets Second I 
2 

3 

meee eee acy eres ese tec stoke sve letaiers ake Second I 
2 

3) 

Average results in other groups. . 

Hay, 
Hay, Hay, | one-half 
grain, grain, grain, 
silage |mangels| mangels, 

silage 

9.62 

9-72 

Ta76 

7-19 
7-38 

CABG 

8.34 
8.90* 

8.68 

9-55 

9.56% 
8.61 

8.21 
6.89 

7-93* 

5-65 
1 

7.62 

9.02* 
8.59 

8.03 

8.46 | Ton Ti 8.62 

* Dry matter fed in mangels considered as grain in these cases. 

(1) Comparison of dry matter in silage and in mangels 

A number of experiments comparing the feeding value of silage and 

mangels have been conducted at the agricultural experiment stations 

in the United States. 

At the Ohio Station Thorne, Hickman and Falkenbach* seem to have 

conducted the most extensive experiments recorded in the literature 

of the stations. These continued from 1889 to 1892, with the general 
results as follows: 

(1) The feeding of beets to milk cows increased the consumption 
of other foods and of total dry matter. 

* Ohio Station, Vol. II, No. 3, Second Series June 1889. 
“ 

“ “ 
Vol. III, No. 5, Second Series June 18go. 
Bulletin No. 50, Twelfth Annual Report, Page 51. 



476 BULLETIN 268. 

(2) Beets always increased the flow of milk and the total yield of 

butter fat, but this increase has never been sufficient to offset the addi- 

tional consumption of food. 

(3) Cows fed on beets showed an increase in live weight, while those 
fed on silage remained about the same. 

(4) Beets did not decrease the amount of water drank, although fed 

in such quantities as to increase the watery content of the food 30 pounds 
per day. 

(5) The experiments did not justify the assumption that the dry 

matter of beets is any more effective, pound for pound, than the dry 

matter of silage made from well-matured corn containing 13 to 18% 

of grain. 

(6) In the region where the tests were made, and as the average of 

ten years’ culture of corn and field beets side by side, two pounds of 
dry matter was produced in the form of corn silage at a less cost than 

one pound of dry matter in the form of beets. 

(7) A question was suggested by the experiments as to whether beets 

might not be used to advantage in comparatively small quantities 

fed as appetizers. 

(8) While silage made from comparatively mature corn showed best 

results in general, the experiments suggested that the silage should be 

made before the corn had reached full maturity. 

From the Massachusetts Hatch Station* a report was reviewed showing 
results apparently opposite to those obtained at the Ohio Station. Four 

new milk cows were fed for four periods of three weeks each on alternate 

rations containing equal amounts of hay and grain, but with 30 pounds 

of silage in one case and 40 pounds of mangels in the other. It was 

reported that it cost one and one-half to two times as much to produce 
mangels as silage, and that the mangel crop was much the more uncer- 

tain of the two; furthermore, that the cows gave more milk and more 

cream when receiving silage, and gained weight, whereas the opposite 

was true when the mangel ration was fed. There might be a question 

‘as to the reliability of these assumptions when the results are studied 

from the dry matter basis, because the mangel ration would contain 
only about one-half as much dry matter in the succulent part of the 

ration as would the silage ration. 

The Pennsylvania Station{ reported that the cost of growing, harvest- 

ing and storing an acre of beets was more than double the amount required 

for an acre of corn, charging each crop the same rent for land and the 

* Hatch Experiment Station. Fifth Annual Report, Jan., 1893. Page 153. 
+ Pennsylvania Station Bulletin No. 26. 
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same amount for fertilizers. As much digestible organic matter was 

produced in one acre of corn as was obtained from 1.91 acres of mangels 

and 2.05 acres of sugar beets. In the feeding experiment, the silage 

ration made more gains in live weight and in milk production than the 

beet ration per 100 pounds of digestibie dry matter. 

At the Vermont Station,* one hundred pounds of dry matter, both in 

theentire ration and in the experimental part of the ration, gave slightly 

greater returns when silage was fed than when it was replaced by beets, 

the dry matter in the silage making 1% more milk and total solids 

and 4% more fat. These differences are too small to be very important, 

and in these tests it may be considered that the dry matter of each 

fodder had about equal feeding value. The beets cost more to grow, 

harvest and store, and at best produced no more and no better milk. 

On the other hand, beets were much liked by the cows and promoted 
their general health and digestion, and therefor it was thought that they 

might serve a useful purpose as an appetizer, particularly if no other 

food of a succulent nature were at hand. 

The above digest of experiments indicates in the main the results that 
have been secured elsewhere in the study of this question. 

Results at the Cornell Station. The results of the experiments at the 

Cornell Station with reference to the dry matter in mangels and in 

silage agree very closely with those reported from Ohio. It has been 

found here that pound for pound of dry matter, the dry matter in mangels 

is, if anything, a little more than equal to the dry matter in silage. 

* Vermont Station Report, 1895. Pages 203-236. 
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TaBLeE XXIII. Dry Marrer 1n SILAGE AND MANGELS CoMPARED 

Gain or loss in fat, as due to feeding mangels 

BS O@@Giowy witty 

Dry 
Peri- | Dry |matter/Gain | Loss| Quantity of dry 

Si Cow Year | ods |matter| in in in matter fed in 
fe) - | com- in man- | fat | fat other foods with 
ro) pared | silage | gels mangels in lbs. 

C | Glista Delta:...\- First || 1& 2 | 309.2] 248.6) 2.66 33-2 less in grain 
and hay 

C 
Cc *) Alpha...) “Hirst? a & 2 | 309:2| 298 <6) 4.3% 6.8 more in grain, 
Co sZelma. 2.) 22d Atiest “5 Sco |) 206). 21 1Garg 9.45| 82.1 less in grain, 
C | Hector’s Berta] First | 1 & 2| 265.0] 298.8] 1.51 Same in other 

foods. 
GY oldalPerti:: =< First’ | 2&2 | 287.9) 298.8) 37191 Same in other 

foods. 

Glista Omicron] Second | 1 & 2] 333.4] 353.0] 4.25 Same in other 
foods. 

* _. Sigma,, .| Second | 1 & 2 | 304-9) 353.6] 1.05 76.7 less in grain. 
Gipsy a ke Second | 1 & 2| 310.3] 211.1 2.12) 70:4 |= 7 eee 
Gwyn of O. H.| Second| 1 & 2 | 227.3] 252.2 .76| 40.6) Sian 

Glista Alpha. .| Second | 1 & 3 | 381.1] 353.0] 7.53 5.4 more in grain. 
“> Delta%..|second)|aicke3 | 38ers hs orea29 4:0) 5 ese eee 

Felmia 2.3; 0s! Second, | wi8-3" 1333). AleO2 eames 40.6 less in grain. 
Hector’s Berta] Second | 1 & 3| 285.8] 309.8] 5.63 09:2... =e 

Glista Epsilon.| Second | 2 & 3 | 381.1] 353.0] .go Same amount in 
. each case. 

“ Lambda! Second | 2 & 3] 333.4] 313-4] .08 5.4 less in grain, 
D “Omega .| Second | 2 & 3] 333-4] 353-0 /62]° 30.920 
D | Garnet Delta..|-Second | 2 & 3 | 238.2) 252.2 1.27| 30.7. 2 oon 

MOtalseinerereter: | 5323-7|5027.9|46.60|14.22 

546.6 lbs. less dry matter in grain and hay when mangels were fed. 
16.8 lbs. more dry matter in grain and hay when mangels were fed. 

529.8 lbs. less dry matter required with mangels. 

Table XXIII shows this very clearly. This table has been constructed 
from Tables XI, XVIII, XIX, and XX. In it, the results from feeding 

silage and mangels to the same cow at different times during the same 

lactation period are compared whenever such a comparison can be made 

during either year’s work. Seventeen of these comparisons were found. 

The gain or loss in fat is noted, and there is also noted whether more 

or less dry matter was fed with the mangels than with the silage. Then 

the total amounts of dry matter in the silage and the mangels was 

determined, also the total gains or losses in butter fat. In addition, 
the extra amounts of dry matter fed with the silage were calculated. 

It was found that 5323.7 pounds of dry matter in silage was replaced 
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by 5027.9 pounds of dry matter in mangels, with a gain of 32.38 pounds 

of fat. At the same time, 529.8 pounds less dry matter was fed with 

the mangels. This would seem to show conclusively that one pound 

of dry matter in mangels is equal to at least 1.05 pounds of dry matter 

in silage. In eight of the 17 cases, the mangels were fed during a period 

farther along in the lactation period of the cow than when the silage 

was fed, so this factor is of equal value to either food. 

As a further evidence of the value of a pound of dry matter in mangels, 

the production of the different groups of cows has been plotted graph- 

ically on Plates I and II, and the periods of feeding the different rations 

have been marked on the plates. The solid black line represents the 

pounds of milk, and the broken line the pounds of butter fat per week. 

In all cases, except on Plate I where Group C was fed ration II, the 

production has remained on a par with the production of the check 
group. In the case of Group C, Plate I, the fall in production was due 

not so much to the value of the ration as to the fact that one of the 

cows, Zelma, was off her feed and did not consume so much dry matter. 

By studying Tables X XI and XXII it can be seen that 20.93. pounds 

of total dry matter and 7.57 pounds of dry matter in the grain produced 

one pound of butter fat when mangels was fed, as against 22.34 pounds 

of total dry matter and 8.46 pounds of dry matter in the grain when 

silage was fed. The amount of dry matter with Check Group A for both 

years was 22.05 pounds total and 8.33 pounds in the grain for one pound 

of butter fat. 

Cost of one pound of butter fat. When the cost of production of mangels 
and of silage was taken into account, however, it was found that while a 

pound of dry matter in mangels was worth more in the production of 

butter fat than a pound of dry matter in silage, yet the cost of a pound 

of dry matter was so much more in mangels than in silage that the cost 

of a pound of fat when mangels were fed was more than when silage 

was fed. 

Table XXIV has been prepared from Tables VII, XIV, XV, and XVI. 

In this table, as in Table XXIII, 17 comparisons are possible. The 

average cost of production of one pound of fat when silage was fed, 

was 21.2 cents per pound. When mangels were fed, the cost of a pound 

of butter fat was 27.9 cents. This shows that mangels cannot be fed 

economically as a succulent food when silage can be had. 
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TABLE XXIV. Dry MATTER IN SILAGE AND MANGELS COMPARED ON THE BASIS 

OF THE Cost OF ONE PouND oF Fat IN EaAcu Case. 

Cost Cost 
Periods or one of one - 

Group Cow Year compared pound pound 
fat with | fat with 
ration I | ration II 

C Giista*Deltant ae ox. Smee First 1&2 .185 -248 
C Giista. Alpha). 2 tisk First 1 cee .192 -284 
C LMS sieve tes bes ee ears First a Ae? . 209 .314 
C Hector s) Bertagans:- sae First I & 2 S07 .285 
C ida Pert. i S25 its 2k) ae First 1&2 353 503 

B Glstay Omicron... 5.52 e> Second 1 & 2 22% .282 
B Glista pigm@as .o2122 ee Second 1&2 . 204 .260 
B Gipsy aut a cole. the ete Second 1 era Res -243 
B GYAYDT: 8. -ce seer aes Second 1&2 Be .184 

C GlistasAlphal7437 ci tis. Second 1 & 3 JRE . 268 
C Glista\ Delta ws.7 }. sea os Second E83 .2LE . 208. 
C MINAS here erste ee Ee Second 1 & 3 . 189 3220) 
C Hector s Bertais.. 2 vc). er. Second 1 & 3 .214 +235 

D Glistash psilom oe: esas Second 2 & 3 .233 .320 
D Glista Lambda.< <3 2: Second 2& 3 .229 -279 
D Glista (Omegas >... S24-.2ci26 Second 2 & 3 .220 apes 
D GarnetsDelta ce. otek Second 2 & 3 .205 -293 

IMVETARE. os..-22(s 3805 ce Els eee eee eine ee .212 -279 

Average of check groups at same time .206. 

(2) Comparison of dry matter in grain and in mangels 

Little work has been done at the experiment stations in the United 

States in comparing the value of dry matter in coarse foods with the dry 

matter in grain. Only two valuable experiments of this kind have been 

reported in the Experiment Station Record; one at the Ohio Station, 
in which silage was substituted for grain, and the other the Danish 

experiment mentioned earlier in this bulletin. 

The Ohio experiment.* The object of this experiment was to determine 

whether silage could be substituted for a considerable part of the grain 
usually fed to dairy cows. Two rations were fed, carrying practically 

the same amounts of dry matter. In one, over’ 50% of the dry matter 

-was derived from silage and less than 18% was derived from grain; 
in the other, over 57% of the dry matter was derived from grain, no 

silage being fed. The cows fed silage produced 96.7 pounds of milk 
and s.o8 pounds of butter fat per 100 pounds of dry matter. The cows 

fed the heavy grain ration produced 81.3 pounds of milk and 3.9 pounds 

* Ohio Station Bulletin 155. Pages 63-80. 
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of butter fat per 100 pounds of dry matter. The cost of feed per 100 

pounds of milk was $0.687 with silage and $1.055 with grain. The cost 

of butter fat per pound was $0.131 with silage and $o.221 with grain. 

The average net profit per month per cow was $5.864 with silage and 

$2.465 with grain. Comparing the average daily product of each cow for 

the entire test with her average daily product for the month before, 

the cows fed silage decreased 2.84% in milk production and gained 

1.89% in butter fat production. The cows fed the grain ration decreased 

9.11% in milk and 14.18% in butter fat production. The silage fed cows 

gained in weight during the test an average of 47 pounds per head, while 

the grain-fed cows gained an average of 57 pounds per head. These 

resulis would indicate that silage can be made to take the place of a 

considerable part of the grain ration. 
The Danish experiment.* The object of this experiment was to com- 

pare the value of the dry matter in roots with a mixture of cereal grains. 

Four groups of 10 or 12 cows each were chosen on six dairy farms. These 

groups were fed similar rations during a preparatory feeding period 

of 40 to so days. When the experimental period proper began on each 

farm, Group A received seven pounds of grain (barley, rye and oats 

mixed); Group B, four pounds of grain and four and one-half pounds of 

cottonseed-meal; Group C, four pounds of grain and one and one-half 

pounds of cottonseed-meal, and Group D, one pound of grain and four 

and one-half pounds of cottonseed-meal. In addition, Groups A and 

B were fed four and one-half pounds of dry matter in the form of mangels, 

and Groups C and D seven and one-half pounds. Each group also 

received daily six and one-half pounds of hay and to pounds of straw. 
The nutritive ratios of the rations fed Groups A and C were between 

1:8 and 1:9, and of the rations fed to Groups B and D, between 1:5 

and 1:5.5. The average daily yield of milk per head for the different 
groups was as follows: 

Group A 22.4 pounds. 
« B 23.7 «“ 

“ Cc 22.5 “ 

“ D 24.2 “ 

The average fat in the milk produced by the different groups during 
the experimental period proper was as follows: 

Group A 3.11% butter fat. 
“ B 3.16% “ “ 

“ G 3.11% “ “ 

“ D oe 10% “ “ 

* Experiment Station Record, Vol. 16. Page 8or. 

16 
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The fat, then, was not appreciably influenced by the character of 

the rations. The results show that three pounds of grain and three 

pounds of dry matter in roots have nearly the same feeding value under 

the conditions of the experiment. Groups B and D were fed richer 

rations than Groups A and C. In either case, however, grain and dry 
matter in roots were found to possess a similar feeding value, whether 
the nutritive ratio was 1:5 or 1:9. 

The experiments also show that three-fourths of a pound of cotton- 

seed-meal was equivalent to one pound of the mixed grains. This 

ratio appeared to hold true whether a heavy or light root ration was 

fed. Groups B and D therefor received three-fourths of a pound of 

cottonseed-meal more than the equivalent three pounds of grain, hence 

the increased production of these groups. 

Results at the Cornell Station. The results of the experiments at the 

Cornell Station seem to agree with the results of the Danish experiment 

and perhaps go a little further, in that they seem to justify the con- 

clusion that one pound of dry matter in mangels is equal to one pound 

of dry matter in grain, at least when one-half of the grain ration is 

replaced by mangels. Two series of comparisons are possible from the 

results of these experiments: (a) a comparison of rations I and III, 

in which silage was fed as a succulent food in both cases; and (b) a 

comparison of rations II and III, in which mangels were fed as a succulent 

food with a full grain ration, and silage was fed as a succulent food 

with one-half the usual amount of grain replaced by mangels. 

(a) Comparison of dry matter in mangels with dry matter in grain 

with rations I and III. To aid in the consideration of the first series, 

Table XXV has been prepared from Tables X, XVIII, XIX, and XX. 

Sixteen comparisons were found possible. A comparison was made 

every time a cow was fed ration I during one feeding period and ration 

III during another feeding period. The resulting gain or loss in fat 

was noted in each case, and also whether more or less dry matter was 

fed in the other foods when the mangels were substituted for part of the 

grain. The entire amounts of dry matter in the mangels fed and in the 

grain replaced were added and the totals of the butter fat gained or lost 

were computed. The amount of dry matter in the grain replaced in 

each case was found by subtracting the amount of dry matter in the 

grain in ration III from the amount of dry matter in the grain in ration 

I. This showed that 2638.0 pounds of dry matter in grain was replaced 

by 2710.3 pounds of dry matter in mangels, with a loss of 4.03 pounds 

of fat. This would seem to indicate that one pound of dry matter in 

mangels is not quite equal to one pound of dry matter in grain; but when 
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TABLE XXV. Dry Matter IN MANGELS AND GRAIN COMPARED, WHEN SILAGE 

was Frep as A SuCCULENT Foop IN BotH PERIODs. 

Gain or loss in fat, as due to feeding mangels 

Dry 
Peri- | Dry |matter| Gain| Loss} Quantity of dry 

= Cow Year| ods |matter| in in in matter fed in 
° com- in man- | fat | fat other foods with 
oO pared | grain | gels mangels in lbs. 

135 5) el bro oe nearnee First | 1 & 2| 190.6| 186.7 6.25| 44.2 pounds less 
dry matter in 
silage. 

B | Glista Mu....| First | 1 & 2| 100.3] 185.7] 1.84 55-1 pounds more 
dry matter in 
hay and silage. 

B “~ Omicron| First | 1 & 2 | 252.6) 185.7 I.90| Same amount in 
other foods. 

Beeler sycus <i>). Bist. }\:t 6c. brag tag) 24 1.64} 36.6 more in silage. 

B | Glista Omicron} Second | 1 & 3 | 189.5] 176.5] .07 34.1 more in silage. 
B “ Sigma. .| Second] 1 & 3 | 234.5] 176.5 Z222) 2825 es 
Be | GAPSY a2) a: =: Second | 1 & 3 | 189.4] 144-1 3.70| 72.1 less in silage. 
B | Gwyn of O. H.| Second| 1 & 3 | 166.9] 144.1 5-90) 10.9 more in silage. 

C | Glista Alpha..| Second} 2 & 3 | 171.4] 176.5} 3.06 47.7 less in silage. 
C “Delta. .| Second | 2 & 3 | 108.2] 176.5] 3.26 YY Dice oek ae 
eeeeliaa ss; sss... pecond |. 22873) 17707) 151 53 3°00 200k IS. nee 
C | Hector’s Berta] Second | 2 & 3| 157.9] 151.3] -.70 Same amount in 

other foods. 

D | Glista Epsilon.| Second} 1 & 2} 189.5) 176.5] .71 21.8 less in silage. 
D “Lambda! Second | 1 & 2| 112.8) 176.5|10.23 25-0 eo CoE Pee 
D “Omega .| Second | 1 & 2] 157.9] 176.5 1 .69| Same in both cases. 
D | Garnet Delta..| Second} 1 & 2| 94.7| 176.5] 4.39 Cee ee ee 

SO LAIS aia 3.5) - 2638.0|2710.3|24.26/28.29 

286.5 pounds less dry matter in hay and silage with mangels as grain. 
165.2 pounds more dry matter in hay and silage with mangels as grain. 

121.3 pounds less dry matter in hay and silage with mangels as grain in all 
cases considered. 

ration III was fed, 121.3 pounds less dry matter was fed in the hay and 
silage, which, if added to the amount of dry matter in the grain replaced, 

would make the dry matter in mangels fully equal to the dry matter in 

the grain. Furthermore, in four of the 16 comparisons ration III was 

fed one feeding period farther along in the lactation period of each cow, 

and in four more comparisons it was two periods, or with six weeks 

intervening, farther along in the lactation period, whereas ration 

I was never fed more than one period of six weeks farther along in the 

lactation of the cows in the other eight cases. This fact would favor 

the mangels. It would seem to be a safe assumption from the data 
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obtained in this experiment that one pound of dry matter in mangels 

is equal to one pound of dry matter in grain as far as its feeding value 
is concerned in the production of milk. 

As a further light on this comparison, Plates I and II may be studied, 
where the results are plotted graphically. In all cases, during the 

second year the production was maintained fully as well as when ration 
I was fed in the check groups. During the first year there appears 

to have been a gain in production when Group B was fed ration III 

in the second feeding period. This is not a true gain in production, 
however, since a cow was substituted for the one which was with- 

drawn, as noted in the table on page 450. The substituted cow was 

a heavier producer, so that the rise 1n production in the chart is not due 

to the ration. The production was plotted with this substitution, 

however, to show that the average production did not decrease to any 
appreciable extent during the feeding of the different rations. 

Cost of one pound of butter fat with ration III as compared with ration 

I. Table XXVI has been prepared from Tables-VI, XIV, XV, and XVI, 

TABLE XXVI. Dry MATTER IN MANGELS AND GRAIN COMPARES ON THE BASIS 

OF THE Cost oF A PounpD oF Fat WHEN THE GRAIN IS REPLACED BY MANGELS 

SILAGE BEING FED FOR SUCCULENCE IN EACH CASE. 

Cost Cost 
_ Periods of one of one 

Group Cow Year compared | pound pound 
fat with fat with 
ration I | ration III 

B ina sre tree eh ata oes First 1&2 /T92 .184 
B CALS 221 a ae ae pe a First 1&2 ,E7R a5 
B (Giista Oniicron. =: 2 s.): 2s First Te 2 243 .258 
B EUAN eerie te es ae First 1&2 .179 .216 

B iGlista Omicron. : fess sac Second I & 3 .221 .219 
B (higsta-Sipiia.Ca ete. ee . Second 1 & 3 .204 . 201 
B RSA Sioe optics ratte ric eps Second I & 3 .2I1 .229 
B CNY Ealgras ote vk pas Sis Te Ata Second 1 & 3 .138 .148 

C Giista Walp hae osc sov ass 2 Second 2 & 3 .217 . 198 
C Giista Delta 3. spies. Second 2 & 3 .291 .179 
C elias claws set Seis os Stee chee Second a&3 .189 | -197 
Cc Hector’s’ Berta. clacesss Second 2& 3 .214 . 206 

D Glista, Epsilon... 50s t2\.* Second 1&2 233 .222 
D Glista Lambda.......... Second 1&2 .229 Bie 
D Glista Omega .....5..... Second 1&2 .220 .244 
D Garnet. Deltas 2 s%.c.25-se Second 1&2 1205 .216 

AVeTAGC. Aa. oar ee eke | emia nibe ae ie oo Raa .202 .207 

Average of check groups both years .206, 



SUBSTITUTION OF Roots FOR CONCENTRATED Foops. 485 

to compare the cost of one pound of butter fat with rations I and III. 
The average cost of one pound of butter fat with ration I for one feeding 

period, was 20.2 cents; when these same cows were fed ration III, the 

cost of one pound of butter fat was 20.7 cents. The average cost of 

one pound of butter fat with the check groups for both years was 20.6 

cents. The same conditions which tended to influence the value of one 

pound of dry matter in mangels as compared with the dry matter in 

grain, as cited above, would have the same influence in increasing the 
cost of production of one pound of fat. Taking these into consideration, 

and since the cost in the two cases, 20.2 and 20.7, was so nearly the same, 

we seem warranted in the assumption that ration III was just as econom- 

ical as ration I, and that the dry matter in mangels can be substituted 

for at least one-half the usual grain ration, pound for pound, when 

mangels are produced for $4.50 per ton and grain is sold at the prices 

quoted in Table IV. 
(b) Comparison of dry matter in mangels with dry matter in grain 

with rations II and III. In ration II, mangels were fed as a succulent 

food, and in ration III silage was fed as a succulent food. In comparing 

the results obtained in feeding rations II and III, this fact must be 

kept in mind, because, as has been shown, the dry matter in mangels 

was perhaps a little more valuable for feeding purposes than the dry 

matter in silage. Table XXWII has been prepared from Tables XII, 

XVIII, XIX, and XX to show these comparisons of rations II and III. 

Fifteen comparisons were possible between these two rations. In eight 

cases, ration II was fed first, and in the other seven ration III was fed 

first. As before, the total grain replaced and the amount of dry matter 
in the mangels which were fed in place of grain were determined. On 

comparing these amounts, it was found that 2079.9 pounds of dry 

matter in grain was replaced by 2562.9 pounds of dry matter in mangels, 

with a loss by the change to mangels of 36.42 pounds of butter fat. . 

At first it may appear that it would take 1.23 pounds of dry matter 

in mangels to replace one pound of dry matter in grain. But it will 

be noted from Table X XVII that 149.7 pounds less dry matter was fed 

in the succulent feed (silage) when ration III was given. Also, on 

referring to Table X XIII it will be seen that not only was the dry matter 

in the mangels more efficient, pound for pound, than the dry matter 

in the silage, with a good gain of butter fat, but it was more efficient 

even with 529.8 pounds less dry matter at the same time. Taking these 

facts into consideration, perhaps the gains in butter fat, shown in these 

comparisons, were not entirely due to the grain in ration II, but may 

have been due more to the fact that mangels were fed as a succulent 
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TaBLeE XXVII. Dry MaiTEeER IN MANGELS AND GRAIN COMPARED WHEN SILAGE 

1s FED AS SUCCULENT FooD IN ONE PERIOD AND 

MANGELS IN THE OTHER PERIOD 

Gain or loss in fat, as due to feeding mangel!s calculated as grain in pounds of 
dry matter 

Dry 
Peri- | Dry |matter Gain | Loss | Quantity of dry 

= Cow Year | ods |matter| in in in matter fed in 
8 com- in | man-| fat | fat other foods with 
oO pared | grain | gels mangels in lbs. 

D | Glista Epsilon.| First | 1 & 2| 183.6] 186.7| 3. ¥2)) So ieee in silage. 
D “ Lambda} First | 1 & 2| 183.6] 186.7 I.99| 19.9 “ 
D eat netas.|~ Pirst)-| 1 & 2 | 283.6) 186-7 3-701 32.7 9 nn 

B “ Omicron} Second; 2 & 3 189.5) 176.5 4.18| 14.5 more in silage. 
B “ Sigma. .| Second] 2 & 3| 157.8] 176.5 5.20] 19.6 less in silage. 
BUM Sy oo. Second | 2 & 3 110.0] 144.1 1.58| 17.1 more in silage. 
B (Gwyn of O.H..|Second| 2 & 3] 126.3] 144.1 5-14] 14.0 less in silage. 

C | Glista Alpha..|Second| 1 & 2| 176.8] 176.5 4-47| 19.9 Sy Tees 
C “Jes Delta .*.|Second | x°& -2)|). 11218). £7655 9-03]. 290° oan 
C | Zelma.. Second | 1 & 2| 137.1) 151.3 6.54] 31.2 more in silage. 
C | Hector’s Berta] Second | 1 & 2 48.9) 152.3 4.93| 24.0 less in silage. 

D | Glista Epsilon.) Second | 1 & 3} 189.5] 176.5 -I9| 6.9 more in silage. 
D “ Lambda] Second | 1 & 3| 107.4] 176.5|10.12 3.1 less in silage. 
D “Omega .| Second | 1 & 3} 118.2] 176.5] 2.07] 19.6 less in silage. 
D | Garnet Delta..| Second} 1 & 3 55-0| 176.5] 5.66] 54.05 om 

| — : 

Motalss: jektnz 2079.9|2562.9/15.78|52.20 

219.4 pounds dry matter less in silage when mangels were fed in place of grain. 
69.7 pounds more dry matter in silage when mangels were fed in place of grain. 

149.7 pounds less of dry matter in all cases considered when mangels were fed 
in place of grain. 

food. And perhaps the dry matter in mangels is more nearly equal 

to the dry matter in grain than the ratio 1:1.23 would show. On ex- 

amining Plates I and II we find that whenever ration III was fed, the 

production of both milk and fat was maintained in a manner comparable 
to that of the Check Group A each year. 

Cost of one pound of butter fat with ration III as compared with ration 

II. Table XXVIII has been prepared from Tables VIII, XIV, XV, 

and XVI. In the average of 15 cases during the period when ration 

II was fed, the cost of one pound of butter fat was $0.268. During 

the period when ration III was fed the cost of one pound of butter 
fat was $0.208. The average cost of one pound of butter fat with 

the check group for both years was $0.206. Therefor, while one 

pound of dry matter in mangels may not be quite equal to one pound 
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TaBLE XXVIII. Dry Matter IN MANGELS AND GRAIN COMPARED ON THE Basis 

OF THE Cost oF A PouND oF Fat WHEN THE GRAIN IS REPLACED BY MANGELS. 

SILAGE BEING FED For SUCCULENCE WITH THE SMALLER AMOUNT OF GRAIN. 

Cost Cost 
Periods of one of one 

Group Cow Year compared pound pound 
fat with fat with 
ration II |ration III 

D Giistat PE psilont a3 s. = First t& 2 2207 .224 
D Glista Lambda. 2 .....% .-. First E.e2 -299 .224 
D Keelistamw he tale cic sissies. 2. 3 First 1&2 Aer 239 

B Glista: Omicron... 5..5. Second 2 & 3 .282 .219 
B Gilishaestenie..s 2. 2 eis stn Second ACE .260 . 201 
B SHOE) Sick eee Reach ne ee Oe Second BOCs -243 .229 
B raion ©). ET 2 oe 22h. Second 2&3 .184 .148 

C fae Na. Pao he Second 1 & 2 .268 .198 
C Patie Webs 7. a ate Second 1 & 2 .208 eee) 
C CE Ta ee ee Second 166 2 229 .197 
Cc Rector s Berta... 2. s5% Second 1&2 233 . 206 

D Glista Epsilon... .2-<. 52 ap second. 1 & 3 .320 .222 
D Gusta Lambda: 225.0 .2.7 Second 18 3 .279 Evi 
D GiistavOmepars tc s.. trae 2 he | Second 1 & 3 oe a .244 
D Garnet Delta. ovat .2 : Second tr & 3 .293 [2G 

AMET ae eee eee aoe | beet poe tele: edess tues . 268 .208 

Average of check groups for both years .206. 

of dry matter in grain when mangels are fed for succulence with the full 

grain ration, it also is not economical to feed ration II with mangels 

at $4.50 per ton, whereas it seems to be economical to feed ration III, 
even with mangels costing $4.50 per ton. 

As a further comparison of the value of dry matter in rations II and 

III, Tables XXI and XXII may be studied. Here it is found that 

with ration II, 20.93 pounds of total dry matter and 7.57 pounds of 

dry matter in the grain are required for the production of one pound 

of butter fat, while with ration III, 22.02 pounds of total dry matter 

and 8.62 pounds of dry matter in the grain are required for the pro- 

duction of one pound of butter fat. With the check group for both 

years, the requirement for the production of one pound of butter fat 

Was 22.05 pounds of total dry matter, and 8.33 pounds of dry matter 

in the grain. These averages show that while the dry matter was not 

so efficient in ration III as in ration II, yet it was practically as efficient 
as the dry matter in ration I fed to the check group both years. 
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Live weight of the cows as affected by the different rations 

As additional check on the value of each ration, all the cows were 

weighed each year at the beginning of the experiment and at the end 

of each feeding period. These weights are given in Tables XXIX and 

XXX. While there was considerable variation each year, after a careful 

study of the weights it was thought advisable not to draw any conclu- 

sions as to the effect of the rations on the live weights of the cows. The 

variations in the weights of the check cows were as large as in any of 
the other groups. 

TABLE XXIX. ReEcorD oF WEIGHT OF Cows (1907-1908) 

Begin- | End End 
ning of of of 

Group Cow experi-| period | period Remarks 
ment if II 

lbs. lbs. lbs. 
A. lista WOta si. cise See 1225 1180 1165 
ENS pap acelisbaleteatiars Cisus bieneets TI77 1185 1163 
es eROMING oc sn trae deters eae 945 99° 968 
Ase: IBRCies ee or ete be Foes e 725 765 Dropped at end of 

| first period. 
7 ae ad yeBenton 2s. ss <6 oe 1379 1450 1447 
ahve Golden Daisy ss. s- =. Gis 798 | Took Brier’s place at 

end of period I. 

Ba JIMA eters teves avs piereeio ee 1308 1260 1200 | 
0s Giicta Mites... d aes: 1070 1060 1002 | 
1S ere ee. OUMIGrON nic... ses 1072 I12 Iogi | 
Sie. WeilyaGly dere ass. 2 siisec 716 760 | Dropped at end of 

first period. 
Bie: Delbaere ciente sis society 835 | 2800 850 
| aes (onsta Sipma. its Skee 1000 946 | Took Lily Clyde’s 

place at end of 
period I. 

OS pans E12 ea Ba 9 ee age 1290 1225 1247 
Cece Raph Ne = theiaie ae tee | 1368 1320 1301 
Cite... 255 i ee apenas | 945 QI5 952 
(Ce ar Hector subertdan on seat 815 810 811 
Gens ica Re ilsay- Bren cecheuatehate teas 1286 1300 1337 

hes) Giicta Epsilon 2 sis. Ue. 1325 1300 1272 
LE SRP RS SAE Ree! By va) 0c F: a en \ A8ESO-N' SETS0 1097 
DE Soe Aste ee ee ates 1270 1265 1281 
[Bee Lassie of Orchard Home. 722 755 Dropped at end of 

| first period. 
iD White Oueen... ae. vs... 946 965 Dropped at end of 

first period. 
D.; Garnet Deltar sc seeder 855 891 | Took Lassie’s place at 

end of period I. 
1) s4% DAY OIA. 6 sons ae 1255 1275 | Took White Queen’s 

place at end of 
period I. 
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TABLE XXX. RecorD oF WEIGHT oF Cows (1908-1909) 

Begin- End End End 
| ning of of of of 

Group Cow experi- | period | period | period 
ment Li II TT 

lbs lbs. lbs lbs 
A Fema OL OLA! s as5 ahs ac o-ais-0 6.) oidve eve os 1170 1160 IIIO 1125 
A meee te ci ates oi Fas one ay oha Boos) costa tavees 1165 1181 1200 1205 
A DIE SRS MAE Te ei dee AA PE te 935 980 990 995 

B peer OM CLOM G. ac, area tare sore IIIO re uit 1210 1242 
B ererak IGEN A ers si Sige is, ahcuetalelter ate 3.2) aie IOIO 1029 1047 IIO5 
B APS ares eo Tne TEAS SI Bey Se ev euen acs eae eases 927 941 935 858 
B Gwyt or Orchard Home. 25... 790 800 780 813 

Cee Slistar ALOE «2. sais sro sal a cpetee eer 1235 1216 1255 1300 
eae pam DLE srs eats aioe eee ere eas 1215 1200 1225 1206 
ee PCREIERO Say Sots wks; PALS wh seca ene 978 970 968 990 
Come Hector suBertar. <i. 240 cj. cate ae 835 824 830 845 

Dei: eee eea DeISULOL aay sels oaik wists ae i290 1265 1226 1272 
1D Bee GL Eel col o]6 72 nen ee a rele 1060 III5 1099 1130 
iB aes ere ONE EA ce aia sts oo este nt 905 980 990 IO55 
Dis Serene ANCL ois Bsa: S15 er calate es Magers 869 go2 920 951 

CONCLUSIONS 

The following summary of the results of this experiment is based 

on the averages of Tables XXIII, XXV, and XXVII. 

1. COMPARING THE Dry MATTER IN SILAGE WITH THE Dry MATTER IN MANGELS 

Dry Dry ; Pounds less dry matter re- 
matter in matter in Gain in quired in other foods with 
mangels silage pounds of fat mangels 

5027.9 Rigi | BD 3 Bes 529.8 

2. COMPARING THE Dry MATTER IN MANGELS WITH THE Dry MATTER IN GRAIN, 

WITH SILAGE FOR SUCCULENCE IN EACH CASE 

Dry matter Dry matter Loss in Pounds less dry matter re- 
in in pounds quired in other foods with 

mangels grain of fat mangels in place of grain 

2710.3 2638.0 4.03 E233 
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3. COMPARING THE Dry MATTER IN MANGELS WITH THE Dry MATTER IN GRAIN, 
WITH MANGELS FOR SUCCULENCE IN FULL GRAIN RATION, AND SILAGE FOR 
SUCCULENCE WITH MANGELS IN PLACE OF ONE-HALF THE GRAIN 

Dry matter Dry matter Loss in Pounds less dry matter re- 
in in pounds. quired in other foods with 

mangels grain of fat mangels in place of grain 

2562.9 2079.9 36.42 149.7 

In studying Tables XXIV, XXVI, and XXVIII, in order to compare 

the cost of one pound of fat in the different rations, it will be noticed 

that the average results as shown at the foot of these tables are not 

just alike. For example, in Table XXIV the average cost of one pound 

of fat with ration I is .212, while in Table XXVI it is .202; and there 

are similar differences with rations II and III in the other tables. These 

variations with the same ration are due to the individual variations 

of the animals fed on the ration at different times. In the summary 
below, made from Tables XXIV, XXVI, and XXVIII the averages are 

arrived at by using the results obtained with all the cows fed each 

particular ration. While the results do not differ materially from those 

given at the foot of the tables, this explanation is inserted so that the 

reader will not be confused by slightly different average results which 

he might think should be identical. 

SUMMARY SHOWING Cost oF ONE PouND oF BUTTER FAT WITH THE DIFFERENT 
RATIONS 

With With With With 
ration I ration IT ration III check groups 

.207 .274 | .207 .206 

—w 

Taking into account the facts given in the above summaries, and 

those given earlier in the detailed statements regarding the different 

comparisons of dry matter, it is thought safe to draw the following 
conclusions as being true under the conditions noted. 

(1) The amount of dry matter required to produce one pound of 

butter fat, taking the average of the results of all rations fed in this 

experiment, was 21.83 pounds. 

(2) Less dry matter was required to produce one pound of butter 

fat when mangels were fed as a succulent food with a full grain ration 

than with any other combination. 

(3) The average cost of one pound of butter fat under all conditions 

was 22.4 cents, 



SupBsTITUTION OF Roots FOR CONCENTRATED Foops. AQT 

(4) The lowest price at which a pound of butter fat was produced 

was 20.7 cents, with ration I (hay, grain, and silage). 

(5) The cost of one pound of butter fat with ration II (hay, grain, 

and mangels) was 27.4 cents. This was considered too high to be eco- 
nomical. 

(6) The cost of one pound of fat with ration III (hay, grain, mangels, 

and silage, grain ration reduced one-half by substituting mangels) was 

20.75 cents. Since the cost of one pound of fat in the check group averaged 

for the two years 20.6 cents, ration III was considered economical. 
(7) One pound of dry matter in mangels is a little more than equal 

to one pound of dry matter in silage. 
(8) One pound of dry matter in mangels is equal to one pound of dry 

matter in grain, and mangels may replace one-half the ordinary grain 

ration with mixed hay and silage. 

(9) Accepting the average price of commercial feeding-stuffs at 

$30 per ton, and considering one pound of dry matter in mangels equal 

to one pound of dry matter in grain, mangels may be used economically 

in the ration to replace one-half the grain ordinarily fed when they 

can be produced and stored ready for feeding at $4 per ton. In arriv- 

ing at this conclusion, the average amount of dry matter in grain is 

considered to be 90% and in mangels to be 12%. 

(10) It would seem to be a safe assumption that farmers can raise 

mangels for $4 per ton and thus reduce their feed bill very materially 

by the judicious use of mangels to replace one-half of the grain ordinarily 

fed in the ration. 
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SUBSTITUTES FOR SKIMMED MILK IN RAISING CALVES. 

In New York State and, indeed, throughout the United States, the 

consumption of raw milk is increasing very rapidly. Milk is consumed 

in the cities in greater quantities every year, and in the country the 

production of cheese is utilizing the milk from an increasing area. The 
milk producer gets no skimmed milk from either the shipping station 

or the cheese-factory ; therefore he must have some other food for raising 

his calves. In order to keep up his herd and to increase the quality 

and productive capacity of the herd from year to year, this food must 

fully take the place of skimmed milk. Whole milk is acknowledged 
to be the best food for calves, but the farmer cannot afford to feed this 

to his calves for any length of time. Skimmed milk with hay and grain 

probably makes the best substitute, but now that the supply of skimmed 

milk is being cut off, a satisfactory substitute for it must be found. 

Several substitutes have been put on the market, said to fully take 
the place of skimmed milk for feeding calves and to keep them in good, 
healthy, growing condition. During the year 1907-8, this Station made 
a trial of two of these commercial foods, namely, Lactina Suisse, a 

-vegetable milk powder manufactured in France, and Schumacher 

Calf Meal, put out by the Quaker Oat Company of Chicago. The data 

secured from the trial of these two foods as compared with skimmed 

milk were not considered sufficient, so the experiment was repeated 

in the year 1908-9. However, because of some changes in the method 

of keeping the records and because the trial was continued one month 

longer in 1908-9, it was considered best to write up the work of each 

year separately and then to consider the results of both years in for- 

mulating the general conclusions. 
Before discussing the experiments in detail, we shall note the work 

that has been done on this question at other stations. 

TRIALS AT OTHER STATIONS 

There seems to have been very little work done on this question at 
the experiment stations, and the literature on milk substitutes for calf- 

feeding is scant. Mention of only three important experiments has 

been found in the experiment station literature, and a short resumé 

of them is here given. 

Pennsylvania experiments. The most extensive experiment was the 

work of Hayward at the Pennsylvania Station in the fall and winter 

[495] 
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of 1901-2.* The feeding trial in this case was with a calf meal prepared 
according to Hayward’s own formula. In England, calf meals are fed 

by nearly every farmer, and Hayward took as a basis for his formula 
the following mixture, recommmended by the Agricultural Colleges of 

England : 

Ot? os eu. -<0. Faas sea ac ee ers EO eee 1624 pounds 
Pilascseedaitiedl so. 2 rats ciate gare cri eee ee ae 33a. ae 

Linseed oil-cake meal ig aie {OE cktioke pies Ree 50 

With this formula as a basis, a fairly satisfactory meal of the fol- 
lowing composition was made Oct. 15, 1901: 

WWihieatTtlOuns 6... S29 oN See aoe ee eee ee 30 pounds 
Mocoanutameal 7. °8 -vics.. facts we epee ae eee 25 ae 
iNiPENGIN Oe SO TE en 2. ek oe 20 = 

letmsced weal 1": tat tok a ee ee eee IO ‘ 

Died blood 6.3) .th.. Sache ee esa ee eee Nae My 

It was supposed that the wheat flour would serve to regulate the 
bowels, besides furnishing considerable nourishment. Only high-grade 
flour was used, but it was thought that a low-grade of commercial 

flour might serve as well. 

Cocoanut-meal is a by-product in the manufacture of cocoanut-oil. 

It was analyzed at the Pennsylvania Station and found to contain 20% 

protein and 9.03% fat. As cocoanut-oil is of a complex nature, the 

meal is likely to become rancid in a short time. The meal also has a 
strong odor of cocoanut-oil. For these reasons it might not be relished. 

It proved fairly satisfactory, however, in this trial. 

Nutrium is a soluble skimmed milk powder manufactured by the 

National Nutrient Company at Jersey City, N. J. It is manufactured 
by drying skimmed milk at a comparatively low temperature and by 

a certain method of agitation. Nutrium has the appearance of wheat 

flour and, because it is dry, will keep indefinitely in a dry place. . Its 

composition as determined by the Pennsylvania Station was: ; 

WV BGI. hearer oq pa vis ks o Doe et She ee ee 8.60% 
NIGLY real « xia “acsaio~aea ose asa a s<ace Nat ants G/saee 6.62% 

PEOCEI 553.0 55 Pais seats PR RENE iSLaod Glee ee 33.93% 

DACtOS@ ss soviy sas: ba Noe an mid tae ee SS ee 50.50% 

Being virtually skimmed milk dissolved in water, it was thought that 
a great part of the success in the feeding of the calf meal was due to 

the nutrium used. The chief objection to the nutrium was its cost. 

* Pennsylvania Station Bulletin No. 60. 
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The properties of linseed-meal are too well known to need discussion, 

Dried blood is a product of the large abattoirs. The special brand used 

by Hayward is known as the Helmet Brand, and is sold by Armour 
& Company of Chicago. It is recommended as a cure for scours and 
perhaps also as a tonic. The cost of a pound of the entire mixture 
was estimated at 3.02 cents. 

A few of the calves were reared on another meal of the following 

composition : 

Wort-meal-.. =. 

PME MNT ees teers col sso Te eee ee ee 20 ot 

PMC CH er cn ~ «, 2 Lhd se Ce eS EE 1% z 

Mirra DO bs os oe5 ha Noy a ae 2 Bs 

LS CUNEO Ra ea a Bea bets Phi ae as 30 - 

Noemie mica lo 3. Stoo, sc dattes ole eee 6 a 

rename abLted), ce sre La ee ee es 6 ‘ 

This mixture was found to be a little more palatable perhaps, but did 

not seem to give quite so good results as the first mixture. The cost 

was approximately the same as the first mixture.- 
The calves in the experiment were not selected but were taken just as 

they were born, fed on whole milk for seven to ten days, and then grad- 
ually changed to the calf meal ration. They were fed twice a day from 

a calf feeder. All the calves that were fed the meal seemed to grow as 

well as the two calves which were raised on skimmed milk, hay, and 
grain and compared with the calf meal fed as a check. 

In the opinion of Hayward, as good and as thrifty calves can be 

raised on calf meal as on skimmed milk. He succeeded in rearing un- 

selected calves without the aid of milk after the first 14 to 18 days. The 

calves weighed 150 to 250 pounds each when four to five months old, 
and were produced at a food cost of $8 to $9 each. 

Massachusetts experiments. J. B. Lindsey* made an experiment in 

1903, with Hayward’s mixture and with Blatchford’s Calf Meal. Two 
thrifty grade Jersey calves were fed on Hayward’s mixture and weighed 
respectively 310 and 260 pounds when six months and five and one-half 
months old. Calf No. 1 gained 1.4 pounds daily when on Hayward’s 
mixture, and Calf No. 2, 1.1 pounds daily. The food cost of Calf No. 1 
up to six months of age was $20.20, while Calf No. 2 cost, up to five 
and one-half months of age, $15.11. 

The calves were fed whole milk for the first 9 to 14 days, then 

skimmed milk and the meal mixture gradually substituted, the whole 

* Sixteenth Annual Report, Massachusetts Hatch Station, Jan., 1904, 
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milk being entirely taken away at the end of three weeks. Three quarts 
of skimmed milk were fed daily, in addition to the meal mixture, until 

the calves were four to five weeks old, when both calves were placed 

on a diet of the meal mixture alone. One pound of this meal was stirred 

thoroughly into eight pounds of very hot water; this gruel was then 
allowed to cool until milk-warm, in which condition it was fed. The 

calves were taught to drink, instead of being fed with a calf feeder as 

Hayward recommended. Enough gruel to contain three-fourths pound 

of meal was fed at first, and the amount gradually increased, until at 
the end of the experiment Calf No. 1 was getting three pounds per day 

and: Calf No, 2 two pounds per day. 

Blatchford’s Calf Meal is put out by the Barwell Mills, at Waukegan, 

Ill., and is highly recommended by the manufacturers as a milk sub- 
stitute. It is composed principally of linseed-meal, beans, carob-beans, 

cottonseed-meal and fenugreek. It was bought by Lindsey at retail at 
three and one-half cents per pound. 

This calf meal was tested by feeding it to one rugged grade Holstein 
calf. The calf was first fed whole milk for a few days, changed then to 

a mixture of whole and skimmed milk, and at the end of two or three 

weeks the calf meal was gradually substituted. The calf at first objected 
to the odor or taste of the meal, and never seemed thoroughly to relish 
it, although no serious difficulty was experienced in inducing the calf 

to take the gruel. One pound of the calf meal was stirred into six pounds 

of hot water, the gruel was allowed to cool and the mixture was fed 

milk-warm. When the calf was a little more than three months old, 

he was receiving two and three-fourths pounds of the meal daily, and 

continued to take this amount until the experiment ended when he 

Was approximately four and one-half months old. 

The animal grew well and suffered no serious digestive troubles. He 
made an average daily gain of 1.15 pounds during the last 42 days of 

the trial, and when four and one-half months old weighed 251 pounds. 

Lindsey did not care to draw any definite conclusions from a single 
trial with one calf, but thought Blatchford’s meal hardly as satisfactory 

as Hayward’s mixture. He thought it hardly possible to raise delicate 

calves on the meal entirely. . 
Ontario experiments. H. H. Dean* found that cocoa shell milk, 

made by boiling one-fourth pound of cocoa shells (not cocoanut shells) 
in two gallons of water, when fed one and one-half to two gallons 

per day with bran and oats, green feed, etc., appeared to be a very’ 

good.substitute for skimmed milk and he thought it worthy of a trial by 

* Annual Report of Department of Agriculture of Ontario, 1903. Vol. 1, 
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farmers who wish to raise calves and have little or no skimmed milk 

to feed. Cocoa shells are a by-product in the manufacture of cocoa 
and were purchased by Dean in Toronto for three cents per pound. 

The gain made by the calves fed on the cocoa shell milk, hay, grain, 
etc., compared very favorably with that made by the calves fed on 

skimmed milk, hay, and grain, 

These three trials seem to constitute all the important work on this 

subject reported in experiment station literature. Other experiments 
have been reported, but they were made in connection with other work 

and the results were not satisfactory enough to warrant noting them 
in this connection. 

I, EXPERIMENT AT CORNELL STATION, 1907-8 

Three lots of calves, designated as A, B and C, were fed, respectively, 
skimmed milk, Schumacher Calf Meal, and Lactina Suisse. At the 

time the experiment was begun, several calves, one to two months 

old, that had been fed skimmed milk, were available, and although no 

record of the food had been kept, it seemed best to:continue them as 

Lot A since the number of calves available for the experiment was limited. 

These calves undoubtedly had some advantages over the younger calves 

in Lots B and C. The calves in Lot B, with one exception, were also on 

hand but were younger than those of Lot A at the time of beginning 

the experiment, and none had had any skimmed milk although some 
had been fed Schumacher Calf Meal for a sufficient time to become 

accustomed to it. Table X gives the average age of the calves in each 

lot at the beginning of the experiment, Nov. 12, 1907. The calves of 
Lot A were on an average 521% days old at the beginning of the experi- 
ment, those in Lot B 1914 days old, while the calves in Lot C were fed 

from birth according to the directions for feeding Lactina Suisse. In 
order to show the results at more nearly the same age, Table III has 

been prepared, showing the gains of Lot A for approximately the first 
120 days after birth. This table shows that the calves of Lot A made an 
average daily gain of 1.62 pounds for the first 120 days after birth, 

which is a little less than the average gain of 1.76 pounds per day during 
the 120 days of the experiment. 

Table I shows the age, breed, sex, weight at birth and summary of 
results with each calf in the experiment. In this table, in the second 

column “Hf” stands for Holstein, “J” for Jersey, “S” for Shorthorn 

and “A” for Ayrshire, the breed being designated by the first letter of 
its name. The letter “ G,” placed before the letter designating the breed, 
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indicates that that particular calf is a grade of the breed named. Under 
sex, ““H” stands for heifer and “B” for bull calf. 

TaBLE I. De&TAILED STATISTICS OF CALVES, 1907-1908 

Lot A. Fed skimmed milk, hay and grain 

Date | Weight) WeEhY WEN] | Gain | at, 
Calf of at . pe Breed | Sex . : 12% ee gain pound No. birth birth sane Toe —) da gain 

lbs. lbs. lbs. lbs. lbs. x 
I Ge H |Oct..-- 45.07 go ay i ee YY 203 | 1.69 050 
2 Jj Ee Sepirei3, 207 47 137 334 197 | 1.64 052 
3 G.S 13y> KOkeirs ie. 07 89 143 380 246 | 2.05 042 
4 H lel ISrejones 9 974. tol7 gt 203 431 228 | 1.90 045 
5 a} TH Aug. 35, 107 50 158 340 182 1 aes .065 

Lot B. Fed Schumacher Calf Food, hay and grain 

6 H EH (Oct. “8; 07 87 122 289 167 |) eG -064 
8 ll i Oct -185707 97 120 282 162°|) 2235 .079 
9 H is | OC ae nonmor 95 127 290 163 |) cea5 .079 

IO H i Oct. 233107 98 113 251 1304 os .093 
11 | Crossbred 

A&S B |Oect. 128, 07 "7 86 241 E55) |ete2o .073 
13 G.S i (Nove. “35.” s (?)87 87 203 116 SOF 108 

Lot C. Fed Lactina Suisse, hay and grain 

L7 G.S B, |Nov. 18, '07 OO rd emoma 168 *69 “Un .138 
18 lal H |Nov. 18, ’07 QO Gilmer 180 #84 -74 108 
19 G.S iB SNov- (235 107 Fst owe od (Mar. 2, 

08) 
155 *80 Be: .089 

20 H Ti Decaa eA. foy, SGillireug tes 171 ¥85 . 86 IOI 
21 G.S B |Dec. 14, ’07 Fi al ack eye 118 ¥*48 {55 179 

SC allie ti). Total gain from birth 114 days. 
ae To. ae I14 

‘ IQ. ae oe oe oe XIO te 

ce 20. “ce “ce ae oe 98 “ee 

“ce 21. te. oe “ce ae 88 of 

The 

Schumacher Calf Meal is 
Quaker Oats Company of Chicago. 

commercial foods 

a commercial product prepared by the 

According to the manufacturers, 
tris meal contains oat-mea!, oat-germ, vacuum cooked wheat-meal, flax, 

and condensed milk. 

subjected to processes which facilitate digestion. 
as guaranteed by the Company is as follows: 

PROCEIN so ey debe ae ee So OR cee TR Ae oe 

Carbohydrates "a. \ <secausicttietsahttin-sstabett ast eee saree eee 54-50% 
At pasneh sok, bo S18 spo mb sie be aes Siegal aan aerate Meee aaa 89.5% 

Fiber hs ROA WRF -OLR FUR U8 88 Ce Re SOR ew ee Oe ee ee Oe ee eee ee 3% 

It is claimed in addition that the food has been 

The chemical analysis 
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Lactina Suisse is a so-called vegetable milk powder manufactured at 

Vevey, Switzerland, and at Lyons, France. It is imported into this 

country and sold by John H. Lynch, New York, N. Y. It is claimed by 
the manufacturers that Lactina Suisse is made in powder form from 

vegetable matter almost exclusively, with the addition of some phosphate 

of lime. Its chemical composition as guaranteed by the manufacturers is: 

PRROMCAMEGE, A. s\ina-as rise e wee Cee OS etme 29.75% 

ee Bea A os Sean 5S 1? aleve 4 a PORE Na eee he eee tea iar eee 6.20% 

BUC eee ee aoc c's. 2 eyes cae Dass SRE Oe Seta eae eam oe eee 3.00% 

METRO ry GRC eS eso on Oe ieee ree th a a rae 44.01% 

Salmmesplosphatese.: sale xs 4S eke oe 2 fee, pares 2.52% 

Pieictenminate, Matter: Aui:t. sec eo aaa ee te ae mee VEY 

Pectin 2 os 2g ales St erie actatnn he, eee ee 7.30% 

Methods of feeding 

The calves were fed all the dry grain they would eat up clean each 

day. This grain was mixed according to the formula: 

6 pounds corn and oats (ground half and half by weight). 

3 pounds of wheat-bran. 

1 pound of oil-meal. 

Hay was kept before the calves at all times so that they could eat all 
they wished. This was mixed hay, with a good percentage of clover. 

Clean water was provided for each lot as the calves were judged to be old 

enough to need 1. All the pails used in feeding were washed daily and 

scalded with hot water. The calves were kept in different pens, thoze 

of about the same age being kept together. The pens were cleaned often 

and were kept well bedded. The hay and dry grain were weighed daily 
for each pen, the amounts added for each 30-day period and the results 

averaged for each calf. The gruel from the calf meal and the Lactina 
Suisse, and the milk were weighed for each individual calf at each 

feed. 

In computing the cost of feed for each calf, whole milk was considered 

to be worth $1.65 per hundred-weight, the price paid by the Station 

Creamery to its patrons during the time the experiment was in progress. 

Skimmed milk was charged to the calves at 15 cents per hundred- 

weight; hay at $10 per ton; corn and oats at $30 per ton; bran at 

$27 per ton; oil-meal at $34.50 per ton, making the cost of the dry 

grain mixture $29.55 per ton or $1.4775 per hundred-weight. The Schu- 

macher Calf Meal and the Lactina Suisse cost respectively three and one- 

half cents and six and one-half cents per pound delivered in Ithaca, N. Y. 
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Detaled record of Lot A 

The calves in Lot A were older than the others at the beginning of 

the experiment, and had been fed whole milk for three or four weeks 

after birth and then gradually changed to skimmed milk. The amount 
of skimmed milk was increased as the calves seemed to demand, until 

22 pounds per day was being fed, half in the morning and half in the 
evening. This milk was warmed to go° F. when fed. 

The calves in Lot A grew very well and were not troubled with any 
digestive disorders. The detailed record of feed for Lot A is given in 

Fic. 119.—Lot A at average age of 5 months. Average weight 370 pounds. 
Picture taken at end of the experiment. 

Table II for each 30-day period from Nov. 12, 1907, to March 11, 1908. 

The total gain for each 30-day period and the average gain per day for 

each calf are also given. The average gain per day shows a gradual 

increase as the calves grew older. 

TaBLe II. Lot A. DeEtTAILep REcorD oF FEED AND GAINS FOR 30-DAY PERIODS. 

Nov. 12, 1907—Dec. 12, 1907 

Pounds Avert 
Calf ais . Pounds Pounds Total gain 
NT skimmed : : 2 
No. hay grain gain per 

milk d 
ay 

18 BEG ac ee ono CER Pal ee 630 50.8 45-4 51 L279 
2 Bieta citrand ofa eset aoe Ox 630 50.8 45.4 46 rT. 53 
Beas WEOREE, Ray ame honor eee ele hs 630 50.8 45-4 46 The 
iN EERE ROE Repo eR E Se 630 50.8 45-4 48 1.60 
Btaedd ote! ay cov s: eatege stereo ten 630 50.8 45.4 49 1.63 
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TaBLeE [J]—Continued 

Dec. 12, 1907—Jan. 12, 1908 

Pounds 
Calf skimmed | Pounds Pounds 
No. milk hay grain 

Th losing CaeaISROND cae Poaceae 616 657 85.0 
2h =. Chetan are ee 616 65.7 85.0 
Roe Tani eps ee rere 616 65.7 85.0 
Snes caer pn ter eee ee 616 65.7 85.0 
So. SO ROE pee 616 65.7 85.0 

Jan. 12, 1908—Feb. 11, 1908 

lic Soe Gee ao eee 594 105.2 84.4 
2 1 crc aes Spee ice teint 594 105.2 84.4 
eet ete a as 3 594 TOMA? 84.4 
De 5 6G iO eae inne 594 105.2 84.4 
5, oo cn ene ee oo Be 594 HOG s2 84.4 

Feb. 11, r9g08—March 11, 1908 

Taree sets pauses Ls es 648 TiC 2eee 97- 
Dace Os RES Ee 648 Lege ae 97- 
22% JS Rid See ore 648 mee 2 97- 
io och eles oe aoa aoe aE 648 Mee 97. 
5.0 Oe 3 eee rome 648 Hise tay 97- 

Average 
Total gain 
gain per 

day 

39 E32 
44 1.46 
51 I.70 
61 2.03 
‘41 I.36 

56 ogee 
52 I.40 
60 2.00 

57 T.go 
45 150 

57 I.go 
55 TOR 
89 2.96 
62 2.07 

47 1.57 

In Tables VII, VIII, IX, and in Table X which is a summary of these, 

the total gains for the entire experimental period, the gain per day and 

the cost per pound of gain, show up more favorably for Lot A than for 

Lots B and C. The following table shows the gain of Lot A during 
approximately the first 120 days after birth: 

TABLE III. Lor A. SHowr1ne GaIns IN First 120 Days AFTER BIRTH 

.Calf : No. of 
No. — days 

Be joksiete tO Feb. 19, BGO Geass wcitisvatise ss ee 129 
2 : ‘elie. Tt: TOG Gru. tease es ore 120 
3 pbep ee RP EDs: TAs TOD Sars reeks ge 120 
4 eee, ANS .T2 LOS eee een ree tenes 126 
5 pramet*® - Jan; L2\e TOO Ren wae beet 133 

MiVeLAgera at ye Oath LOL lO ashy ce Meeimees tales «<n 3 ns at e'edang S vln ps tase oe 

Pounds 
gain 

Daily 
gain 

The cost of feed cannot be shown in this table because the records 

were not kept except for the gains in weight. This table was prepared 

in order that the gains of the calves at the same age might be com- 
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pared, and we see by com- 

paring it with Tables VII, 

VIII, and IX, that the calves 

fed skimmed milk made the 

best daily gains from birth. 
In Lots B and C, the records 

given in the other tables are 

for approximately the first 

120 days after birth, and it 

is not necessary to make 

extra tables for those lots. 

Detailed record of Lot B 

in “ort B, calves No#6,*8; 

g, 10 and 11 were fed whole 
milk from. birth up to the 

beginning of the experiment, 

the amount of milk varying 

Wath the Sage of the - calf. 

Some Schumacher Calf Meal 

was also fed before Nov. 12, 

1907, so they were all some- 

what accustomed to it. Calf 

No. 13 was fed from birth 

exactly in accordance with 

the directions which came 

with the meal. After Nov. 

12, all the calves in this lot 

were fed as nearly as possible 

in accordance with the direc- 

tions, except when the meal 

was refused or it seemed 

advisable from the standpoint 

of health to feed them other- 

wise. 

The directions for feeding 
the Schumacher Calf Meal are 

as follows: Let the calf run 

with the cow or feed him 

whole milk until seven to ten 

days old, then begin using 

about two tablespoonsful of 

meal to a pint of boiling 

Picture taken at end of the experiment. 

Average weight 256 pounds. 

Fic. 120.— Lot B at average age of 4 months and 20 days. 

Calves No. 6 and 11 are not shown as they were put on skimmed milk before the end of the experiment. 
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~ water and two quarts of milk at a feed night and morning. Gradually 

increase the amount of meal until at the end of 14 days the amount 

for one feed is one quart of milk, three-fourths quart of meal mixed 

with one pint of cold water and then with one quart of boiling water 
added after the lumps are all stirred out in the cold water. Mix the 

milk and the meal gruel together at the time of feeding. As the calves 

grow older, they may be fed according to the following table: 

TABLE IV. TABLE FOR FEEDING SCHUMACHER CALF MEAL 

Quarts of water 
Age of calf Quarts of milk Quarts of meal |—----——————_—. 

Lukewarm| Boiling 

PTAA Y S sce e 2 I 2 4 I 
A= QT I 3 4 I 
Pee OER caus ss ay ccs I 3 I 
Pee awOM NR Ss Ma ad * No milk I 3 14 

The amounts indicated in the above table are the maximum at the 

end of the periods named. The changes are to be made gradually. The 

amounts are for one feed and can be changed to suit the age and con- 

dition of the calf. The best results were obtained by mixing the gruel 

sometime before feeding and then warming it again when ready to feed. 

The object in using a little cold or lukewarm water is to get the lumps 

all worked out before adding the boiling water. If boiling water is added 

directly to the meal it is almost impossible to get rid of the lumps. 

The calves in Lot B made good gains on the Schumacher Calf Meal, 

and the cost of one pound of gain compared favorably with the cost of 

raising the calves in Lot A on skimmed milk. 

Some trouble was experienced in getting the calves to take the meal 

gruel readily. The amounts called for by the directions seemed a little 

large in some cases and were cut down accordingly. One calf, No. 6, 

refused to take the gruel at all and was put on skimmed milk. Calf 

No. 11 did not seem to do well on the meal alone, so some skimmed milk 

was added to his ration. 

Table V shows in detail for Lot B the amounts of the different feeds, 

cost of feed, total gain and average daily gain for each period of 30 

days. Tables VII, VIII, IX, and X show that while the cost per pound 

of gain with Lot B is larger than with Lot A, yet the gains are very 

good and the cost moderate. 
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TaBLe V. Lot B. DetarLep REecorRD oF FEED AND GAINS FOR 30-DAY PERIODS 
Nov. 12, 1907—DEc. 12, 1907 

Whole | Sim oe 2 Total | Average 
Calf No. ate sored Calf Hay Grain gain daily 

Ibs. lbs. lbs. lbs. lbs. lbs. lbs. 
OR ELE shoes ay 109.4 7 51.8 34.4 TS as I.10 
Siar eke 108.4 44.8 16.5 1.6 32 <a ¥OG 
Op agee eee 108.4 44.8 TO=s5 THO 35 I.16 

Oe Sates ett 108.4 44.8 16.5 1.6 Dey -go 
Tile speg ct Mecpleoes cae: 110.0 40.3 TOMS 1.6 19 .63 
Tig Geb Naicess See hon- 114.2 34.1 T= 5 1.6 20 10%, 

Dec. 12, 1907—Jan. 12, 1908 

OMe nite ts 379 Tae 63.2 35 36 I.20 
Ooeetece ct ene a oie 60.0 AB 7 21 31 L.03 
Doe Sas oh ae 60.0 AB 21 31 1.03 

WGN. ces Bin acm aoe 60.0 43°27 21 30 1.00 
Tels Asie peereayic/ ote 161 2); 10 Oeez 35 39 1.30 
eQvariste arts cu sits 60.0 Ag aT 2I ais 83 

Jan. 12, 1908—Feb. 11, 1908 

(3). ean Sip Oeae an e 560 IRR Sy 250 45 1.50 
Scmmerene ht fee ate 60 96.2 43 -3 49 1.63 
Qyolcatachehe rite gees 60 96.2 4373 47 1 Se | 

MO Mba Ss he cy isn 60 96.2 43-3 35 TB] 
glfey <<a rots to ne 168 29 TU. 3 72.0 46 Ty. 53 
ed eaciieb eer cieluk > Lorie 60 g6.2 43.3 34 Tees, 

Feb. 11, t908—March 11, 1908 

(lates Sica a, dee 559 138.6 65.0 57 I.go 
(ode Epa Abeer 60.0 Ligs6 Sao 50 1.63 
Chick ante tc of cee 60.0 rank (8) Gy leg 50 T108 

MO Mer ver ersensete 60.0 Bi e.0 54-1 46 153 
IGM euetodnsyevatehe ts, 153 30.0 138.6 65.0 51 1.70 
Lege Neye ror steneefone 60.0 T7 AD Rae 51 t.. 70 
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Detailed record of Lot C 

Lot C was fed Lactina Suisse. The directions for feeding are as follows: 

For the first seven to ten days after birth, feed whole milk; for the 

second and third weeks, one-third Lactina Suisse gruel and two-thirds 

milk; for the fourth, fifth and sixth weeks, one-half Lactina Suisse 

gruel and one-half whole milk; then gradually decrease the milk until 
Lactina Suisse gruel is being fed alone, increasing the amount of the 

gruel as the calf can take it. The gruel is made by mixing one pound 

of the Lactina Suisse powder with 19 pounds of boiling water. The dry 

powder is mixed with a little cold water first to get all the lumps out, 

and then the boiling water is added. This mixture, or gruel, is used 

like milk as regards quantity. 

Fic. r21.— Lot C at average age of 4 months. Average weight 159 pounds. 

Picture taken at end of experiment. 

Table VI shows in detail the amount of feed eaten by Lot C, total 

gain, and average daily gain for each 30-day period. Tables VII, VIII, 

IX, and X show that the daily gain is lower and that the cost per pound 

of gain is higher with Lactina Suisse than with either skimmed milk or 

Schumacher Calf Meal at the same age. Yet the gains are large enough to 

warrant the statement that fair calves can be raised with Lactina Suisse. 

TaBLe VI. Lot C. Dertairep Recorp of FEED AND GAINS FOR 30-DAY PERIODS 

Nov. 12, 1907—DEc. 12, 1907 

. Z ieee Average 

Calf No. Whole | Lactina) tay | Grain | Tot! | aaily 
milk Suisse : gain : gain 

lbs. lbs. lbs. lbs. lbs. lbs. 
itr te, Rn Og ee eee 108.8 4.06 5.5 .6 |(18 days) 

6 “36 
Fi Rel yi BoC EPEC CREE II0o.3 3.98 Bally .6 |(18 days) 

2 II 
LO eevee Maree oar) od 65.2 2.62 5e5 .6 \\(11 days) 

7 -63 
Bn es ee ee 50.0 i 
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TaBLeE VI—Continued 

Dec. 12, 1907—Jan. 12, 1908 

Average 
daily 
gain 

Calf No. Whole | Lactina| Hav Grain Total 
milk Suisse gain 

Da ebinde tens ens os Ves tetas jones 74.5 thayetsy7/ 43-7 21.0 16.0 
7S) ce ARR E Ole eke ok ear re eR 74.5 11.28 ABT 20 16.0 
UOQ)S LS bp do oa aero Oe IOI.o 9-95 36.2 10 a 22.0 
DOME else Nera iS ene ee ote 205.0 5A28 2022 at figs IQ.0 
PbS ts hls Pea hae CernOe pour 23770 1.65 Bowe E75 16.0 

Jan. 12, 1908—Feb. 11, 1908 

117 Ri te alee ee RP Me ea ieee 7 L705 96.2 Ah 23 
Jo) a PA ec Ie ai Re ae RRP 7 14.65 96.2 iteh 2) 31 
ROP Wel ian sis eto fe tere, 6 ie cees Wenn ne 7 14.65 68.7 20 28 
DO we Sree cbe eines (low ye,e sere 47 12.65 | 68.7 20n7 34 
Auta oe coke on eeetin Saclle ster ons 84 10.80 68.7 | 2Oor | 20 

Feb. 11, 1908—March 11, 1908 

12 acai csce ree Moma oto oe ROE 15.9 arg Re) 54-1 24 
US ose ee MA aie Ae aor 325 Tay 40 SALE 31; 
I) cog hiee nematic 3. Oe DOE 9-5 a. 26.4 23% 
VION Gite LS DLR RE eRe 935 es 26.4 Ds fd 
Duraeee Peover skate otto Ne tote he tene: orc 9.5 lie 26.4 roe 

TaBLE VII. Summary or TaBLeE II For Lot A 

: Cost of Gain 
Calf No. a Hay Grain entire is per 

milk 5 gain 
teed = day 

lbs. lbs. lbs. lbs. ibs. 
TE once oN 2488.0 374.9 20 o TOM 2a 203 1.69 
2 ea ae eae 2488.0 374-9 301.0 TO. 27 197 1.64 
Ct aceon eg 2488.0 374.9 Sti ete, 10.21 246 220K 
Arras tans aro te 2488.0 374.9 Ehing se LO).21 228 1.90 
SHB pate seach ae 2488.0 374-9 Satan: Opa a 182 Tar 

TaBLeE VIII. Summary oF TABLE V For Lot B 

Skim- Cost Gain 
Calf | Whole Schu- : Total aa med Hay | Grain of : per 
No. | milk malic macher feed gain day 

lbs. lbs. lbs. lbs. lbs/ lbs. lbs. ~ 
6...]| 109.4 |1505.0 5S 8) e845 LO c5 n | ehoOrom 167 P30 
San 108.4 224. | 274 70) || -T20).0'm) stan oo 162 Deas 
OW oral ea tenodese: 2248 || 27450 || T20¢0 | u2nco 163 Tey 

TO... 108.4 2240 |) 274 -0-\\OT2000 12.80 138 Tag 
Tice EGOLO? |44.02)50) | 1Z0).3, | 326.10 e072 On ee 155 1.29 
TP A i Ga ZITA HTy | 2740 08) o20 sui ie Ge 116 JON, 

* These three calves were dropped Feb. 29, 1908, because Lactina Suisse gave 
out. Weights reckoned for 19 days. 
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TaBLE IX. Summary oF TaBLe VI For Lot C 

: Cost Cost Gain 
Whole | Lactina ; Total of one 

Galt No: milk Suisse EN ieee ee gain ee pound 
| gain 

lbs. lbs. lbs. lbs. lbs. lbs. 
vy ae 190.3 Seon | eZOseOn tT Or.0 9.57 69 .O1 .138 
TiDig eee IQl.5 42) On | 20g Onis LLOLO Q.05 84 74 108 
19. L722 36.72 | 187.4 65.2 Taps 80 sGF .089 
205. 202.0 Pee meus || auts)18 510) 64.6 8.62 85 .86 IOI 
2 B2tE 0 PIERCE ||| Fattsyie 20) 64.6 8.59 48 255 179 

TABLE X. Summary OF TaB Les VII, VIII, anp IX, FoR 1907-1908 

Average | Average Average 
No. number age Cost Total | Average| cost 

Lot of of days at of average gain of one 
calves |inexper-| begin- feed gain | per day | pound 

iment ning of gain 

lbs. lbs. 
ieee Stein 5 120 52.6 HOM 2nt 2EL.2 70 .048 

i ea ee 6 120 19.6 PoekA: 150.1 Eo25 .o81 

OSS eR ee rebar 5 105 From 
birth 8.60 722 -70 aD HO 

Conclusions from work in 1907-8 

A careful study of Tables VH, VIII, and IX, which summarize the 

results for each calf, and then of Table X, which shows the average for 

each lot, warrants the following conclusions: 

(1) While skimmed milk gives the best results as a substitute for 

whole milk, good strong calves can be raised without milk of any kind 

after the third or fourth week. 
(2) It will cost at the present prices of milk, skimmed milk, hay, 

grain, etc., $12 to $15 to raise a calf to five months of age. 

(3) Under normal conditions, a calf well cared for and properly fed 

should make an average daily gain of one to one and one-half pounds 

during the first four months of his life. 
(4) Schumacher Calf Meal does not appear from this feeding trial 

to be a complete substitute for skimmed milk, yet the gains from the 

use of this meal are good and the cost of a pound of gain is fairly low. 

(5) In the results derived from feeding Lactina Suisse, the gains 

per day became greater as the calves grew older, but this food did not 

_ seem to be nearly equal to skimmed milk or Schumacher Calf Meal 

at any corresponding periods of age, 
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I]. EXPERIMENT AT CORNELL STATION, 1908-9 

Since a part of the calves in the experiment of 1907-8 were older 

than the others, it was considered best to repeat the experiment in 

1908-9, keeping a record of each calf from birth. 

The calves to be fed on the different foods in 1908-9 were not selected 

in any way. The plan was to put each calf on experiment at birth and 

to feed equal numbers of calves on each food during the course of the 

experiment. From the results of 1907-8, it was considered not worth 

while to continue feeding Lactina Suisse because of its high cost and 

because of the generally poor results obtained by its use. The foods used 
for trial were skimmed milk, skimmed milk powder, Schumacher Calf 

Meal and Blatchford’s Calf Meal. Calf No. 1 was fed Schumacher Calf 

Meal, Calf No. 2 Blatchford’s Calf Meal, Calf No. 3 skimmed milk and 

calf No. 4 skimmed milk powder. By alternating the calves as they 

were born during the fall, the lots fed on the different foods would 

thus have nearly equal numbers. However, owing to the fact that some 
of the bull calves were sold from time to time and thus dropped from 

the experiment, the calves in Lot D, fed skimmed milk, finally num- 

bered seven, those in Lot E, fed skimmed milk powder, numbered six, 

Lot F, fed on Schumacher Calf Meal, numbered four, and Lot G, fed 

on Blatchford’s Calf Meal, numbered four. 

All records of food, weight, etc., were kept separately for each calf. 
The milk or gruel and the dry grain was weighed separately for each 

calf. The hay eaten by all the calves on experiment was weighed daily, 

and at the end of each month the amount of hay was averaged for each 

calf according to his age. 

Each calf was kept on experiment from birth until he was 150 days 

old, or through the first five months of his life. Table XI gives in brief 

the breed, sex, date of birth, etc., for each calf in the experiment. 

Each calf was weighed at birth and every Thursday thereafter up to 

and including the last Thursday before he was 150 days old. He was 

then weighed when 150 days old. The record of these weighings for each 

individual is shown in Table XII. By weighing the calves each week, 

a check was kept on their development. 
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TaBLeE XI. DeETAILED STATISTICS OF CALVES, 1908-1909 

Lot D. Fed skimmed milk, hay and grain 

; ‘ ; Cost Calf Date | Weight | Weight | 7.4.1 Gait ieee 
N Breed | Sex of at at Sat per raed 
oa birth birth end 8 day pies 

1908 lbs. lbs. lbs. lbs. 
Be i . B |} Aug: 29 85 287 202 L235 .048 
8 G.G | Sept. 8 62 255 193 I. 29 SOs 

ting G.G Eas Septy 12 83 320 237 1.58 .044 
TS%: G.5 Ee ai Oct) | 33 62 290 228 re 52 .048 
Gin. H EiageOcLs (22 68 329 261 £.74 .042 
Pi eae S) Biai Novae, 9 68 303 BRS a 7) nose 
24. H H | Nov. 12 83 328 245 1.63 .052 

Lot E. Fed skimmed milk powder, hay and grain 

4. H B Aug. 29 79 2473 194 1.29 .o61 
Gruss H ESS eSeptte Us 261 186 L.24 060 

T2.. H He sieSept. 313 92 280 188 I .25 065 
EO". J EL Oct, <* 6 46 208 162 1.08 065 
20. J Ee Oct. 24 | 239 182 1.25 .062 
Ceara S) H | Nov. to 64 257 193 I .29 .069 

Lot F. Fed Schumacher Calf Meal 

i; H es | patos an 53 232 179 1.20 083 
Be H EATS. 8210 59 209 150 1.00 106 

Te ae J EY Sept. 23 52 184 132 88 092 
ioe H&S B Oct-28 gt 282 IQ yy 083 

Lot G. Fed Blatchford’s Calf Meal 

2 H |) Aus. 23 49 197 148 -99 Abia 
9 S H | Sept. ro 62" 170 108 72 mast) 
4 H H | Sept. 26 97 228 L3a .87 L132 
8 Ss EY Get. t0 78 214 136 Be E35 

The commercial foods 

The skimmed milk powder was purchased from the Merrill-Soule 

Company of Syracuse, N. Y. The manufacturers claim for this product 

that it is simply ordinary skimmed milk dried by a patented secret 
process to a powder as fine as wheat flour. The grade used by this 

Station in this experiment was the third grade product. and was pur-. 

chased f. 0. b. at the factory for two cents per pound. The manufac- 

turers inform us that through an improvement in the process this grade 

is no longer made except in very small quantities. 
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Schumacher Calf Meal has been fully described in the report of the 

work of 1907-8, page 500. 
Blatchford’s Calf Meal has been described by Lindsey as noted on 

page 498. It was purchased by this Station from J. W. Barwell, Wau- 

kegan, Ill., at four cents per pound delivered in Ithaca, N. Y. The 

analysis of this meal as guaranteed by the manufacturers is: 

Son ei Se a to ye ae nee te ong oe 25% 

Methods of feeding 

The methods used in feeding in 1908-g were much the same as in 

1907-08. The dry grain was mixed according to the formula on page 

497. Clean water and mixed hay were kept before the calves at all 

times. The dry grain was weighed in 1908-9 for each individual calf, 

whereas in 1907-8 the grain was weighed for a lot and then averaged 

for the individuals. The hay was weighed for all the calves and then 

averaged for each calf according to his age. The milk and gruel of all 

kinds was weighed for each individual calf at each feed. 

In computing the cost of feed for each calf, the same prices -were 

charged for each food in 1908-9 as in 1907-8, in order to make compar- 

isons more uniform. 
In 1907-8, some of the calves were troubled with scours. In order 

to avoid this trouble, about one tablespoonful of blood flour was mixed 

with each feed for each calf. The blood flour is sold by Swift and Com- 

pany of Chicago, and under the name “ Soluble Blood Flour.” The 

manufacturers state that this material, which is a by-product from the | 

abattoirs, will prevent scours. It is sold for $1.50 per hundred-weight, 

and since the cost was so small no account has been taken of the cost 

of the amount used. The effect of the blood flour on the digestion was 

good, keeping the calves in good condition. The manufacturers state 

that this blood flour contains 47% protein, so that as a food its effect 

would be good on growing calves; but in this experiment it was not 

intended as a food but for the control of digestive troubles. 

The amounts of food eaten by the different lots of calves, together 
with the cost of feed, total gain, and the cost of one pound of gain, are 

given below for each group. The amounts of feed were kept for each 

day’s feeding, the totals were added at the end of each month, and the 

sum of these totals for the five months from birth for each calf is given 

in the tables. 

yy 
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CaF No. 8. 

CauFr No. 11. 

CauF No. 19. CaF No. 22. 

Fic. 122a—Lot D at 5 months of age. Average weight 302 pounds. 
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Amount and cost of food for the five months from birth for each calf 

TABLE XIII 

+ Whole | Skimmed 
fe nile | ' milk 

ibs. lbs. | 
Fiow de Capea 109.0 2626.0 
Sign ieee 178.0 2383.0 

ititiex: So geeeiee 156.0 25420 
iS 3 ae Boge 155.0 2438.0 
DG)s Het beaieggeR 148.0 2553-0 
Bin) sl ane aaa 315.0 2441.0 
ZI. A eter ROee 351.0 2359.0 

The calves in Lot D grew very well and were 

extent with digestive troubles. 

each reached a weight of over 

250 pounds at the end of five 

months, that is, at five months 

of age, and in Table XIII it 1s 

shown that the entire food cost 

ranged from $9.67 for calf No. 3 

to $12.62 for Calf No. 24. 

In Lot E, Table XIV, the 

milk powder gave very good re- 
sults. The food was prepared 

as follows: One pound of 

the milk powder was dissolved 

in nine pounds of water, this 

being practically the proportion 

of solids to water in ordinary 
skimmed milk. 

Hay 

lbs. 
341. 
PON 
295. 
429. 

447. 
B02" 
362. “I~ N~IN NHN CO 

Lot D. Frep SkimMMeEep MiLxK, Hay AND GRAIN 

. Cost Entire 
Grain cost eet SO 0n 

BPined gain pound 
gain 

lbs. lbs. 
150.0 9.67 202 .048 
154.0 10.22 193 .053 
169.0 10.36 237 -044 
174.0 10.94 228 .048 
159.0 10.86 261 .042 
120.0 12.44 2315 IOI 
100.0 T2102 245 .052 

not troubled to any 

In Table XII it is shown that they 

Fic. No 

months of age (see Fig. 122a.) 

122b.—Cal} 24, Lot Di ats 

The powder was sifted to get out the lumps, then 

mixed with a little cold water, and finally boiling water was poured 

on and the whole mixed. This method gave the best results, ensuring 

a liquid free from lumps, which served as skimmed milk in every way, 

the amount given at a feed being the same as of skimmed milk and fed 

at the same temperature. 

In Table XII it is shown that the calves fed on the milk powder 

reached a weight of 208 pounds to 280 pounds at five months of age. 
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CaF No. 4. CaF No. 6. 

CaF No. 20. Carr N O 

Fic. 123.— Lot E at 5 months of age. Average weight 253 pounds. 
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TABLE XIV. Lot E. FrEp SkimmMep MILK PowpeEr, Hay aNnp GRAIN 

F : Cost Skimmed Entire 
Calf No. as milk Hay Grain cost Tete ob ons 

a powder of feed oe eee 
1 c=) 

lbs. lbs. lbs. lbs. lbs. 
12,5) Soe 124.0 231.8 Rees) 135.0 tI eH OYe 194 .o6L 
pages Ss: ie Rate) Ce ie 341.8 F5LO cues 186 .060 

1.26 Gc uea eee 198.0 AU 2 308.9 135.0 T2036 188 .065 
MORw cae ae, 162.0 B20 07, 324.4 go.o 10.59 162 :065 
OW ee oe =: 174.0 2326..7 352.9 85.0 Tle 22) 182 .062 
22 5: cea OMOREME 318.0 203.9 HOA SY] 105.0 15) AC) 193 .069 

The cost of raising these calves to five months of age was $10.59 to 

$13.20, according to Table XIV. 
The calves in this lot did very well and the raising of the calves on 

this food was as easy as on skimmed milk, hay and grain. 

TaBLE XV. Lot F. Frp SCHUMACHER’S CALF MEAL, Hay AND GRAIN 

Schu- Bidive Cost 
Whole macher ; Total | of one 

Calf No. | nik Calf Hay. (| Gra aCe ol teat me ound 
Meal gain 

lbs. lbs. lbs. lbs. lbs. 
ripe eel areas '3, 304.0 210.4 23'9r2 85.0 14.80 179 .083 
eves ore ois 269.0 SON ae: 341.8 120.0 15.87 I50 -106 

ri be cme 142.0 184.1 406.9 95.0 L227 132 .092 
Ig Pehetag see ss 190.0 259.2 B34.4 135.0 15.87 IOI 083 

Lot F, Table XV. In feeding Schumacher Calf Meal, the gruel was 

made the same as in 1907-8, as given on pages 504 and 505. The amount 

given at a feed was governed by the age and size of the calf. The calves 

of this lot, according to Table XII, reached a weight at five months of 
age of 184 pounds to 282 pounds, at a cost of $12.21 to $15.87, as 

shown in Table XV. The results show that the calves did fairly well 
but did not make the gains that the calves in Lots D and E made. 
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; eet: 
Seen 

CauF No. 13. CaF No. 17. 

Fic. 124.— Lot F at 5 months of age. Average weight 227 pounds 

TABLE XVI. Lot G. Frp BLaTcHFORD’s CaLF MEAL, Hay AND GRAIN 

Blatch- Batoe Cost 
: Whole ford’s ; Total of one 

ade | milk Calf Hay cue Reo gain pound 
| Meal gain 

lbs. lbs. Ibs. lbs. lbs. 
PA Ee Se 302.0 233-9 2222 go.0 16.83 148 Bp | 
Qisopevesetspuncwe 2113110 267.7 289.9 go.o 17.00 108 BR} 7) 

TA, eispisc, sated 144.0 2782 406.9 130.0 £7 20 rar 132 
TIO eters. patents 168.0 306.4 302.9 125.0 18.39 136 .135 



CaurF No. 2. 

519 

CaF No. 14. Cau¥F No. 18. 

Fic. 125.— Lot G at 5 months of age. Average weight 202 pounds. 

Lot G, Table XVI. In feeding Blatchford’s Calf Meal, the gruel 

was made as follows: The meal was mixed with a little cold water to 

avoid lumps, then enough hot water was added to make sufficient gruel 

for the number of feeds required. The gruel-was set aside until cool. 

If too cold at time of feeding, it was warmed again to 90° to 100° F. 

When the meal was first fed to the young calf, a tablespoonful of the 

meal was mixed into gruel in this way and added to the whole milk. 
The whole milk was then gradually reduced until the calf took the 

meal gruel entirely. The amount of calf meal fed per day varied from 

a tablespoonful in the beginning with the whole milk, up to two and 

one-fourth pounds per day. The amount of calf meal varied with the 

age and size of the calf. 
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The use of Blatchford’s Calf Meal did not bring very satisfactory 

results. In Table XII it is seen that the weights reached at the end of 

five months varied from 170 pounds to 228 pounds. The cost of raising 

a calf with Blatchford’s Calf Meal up to five months of age was $16.83 

to $18.39. While these weights are fairly good, yet they are the lowest 

made in 1908-9, and the cost is too high for the meal to be used eco- 

nomically. 

Conclusions from work in 1908-9 

Table XVII has been made from Tables XI, XIII, XIV, XV, and 

XVI, in order to summarize the results of the work for 1908-9. 

TaBLeE XVII. Summary oF TaBieEs XI, XIII, XIV, XV anp XVI FoR rgo8—-1909 

7 ; = Wt. no = Aver- ee 
0. Oo t at a r ntire| age 

Lot |calves| Food used at end Total | peri- | Whole Hay Dry cost of| gain cost 
5 ; gain |mental} milk grain of one 
in lot birth} of 5 eaod feed per d 

mos ete) . day |Poun 
gain 

' lbs lbs lbs lbs Ibs lbs lbs lbs 
D 7 |Skimmed 

mi 73 302) 229/2478 202] 360.6] 146.6] I1I.02 1.53 048 
E 6 |Skimmed 

milk powder. 69 253 184| 229.6 £85] 370.4), Ir4, Dire rez .064 
F 4 |Schumacher 

Calf Meal.. 64 227 163| 220. 2\ 226] 328.8] 108.7] 14.69] 1.10] .o90 
G 4 |Blatchford’s 

Calf Meal. . 72 202 130] 270.3 207] 307.9| 108.7] 17.37 87 -134 

A careful study of the above table, together with the tables from 

which it was made, gives data from which conclusions may be drawn. 

These are essentially the same as those drawn from the first year’s 

work (page 509). 
(1) Skimmed milk gave the best results as a substitute for whole 

milk, yet the other foods, skimmed milk powder, Schumacher Calf Meal 

and Blatchford’s Calf Meal, gave fair results, good strong calves having 

been raised by their use without any milk after the calves were four 

weeks of age. : 

(2) The dried skimmed milk powder was worth the most as a sub- 

stitute for skimmed milk at an economical cost. 

(2) Schumacher Calf Meal gave about the same results as in 1907-8, 

but it is not an economical food if the third-grade dried skimmed milk 

powder can be procured for feeding. 

(4) Blatchford’s Calf Meal is in about the same class as the Lactina 

Suisse, which was tried in 1907-8. The calves did not do well on this 

food and the cost of raising is much too high. 
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SUMMARY FROM THE RESULTS IN 1907-8 AND 1908-9 

(1) It is evident from the results of these experiments and those else- 

where that good, strong, healthy calves can be raised without skimmed 

milk or milk of any kind after the first thirty days. 
(2) Skimmed milk, hay, and grain make the best substitute for 

whole milk in raising calves. A calf fed on skimmed milk should 
reach a weight of 300 pounds at five months of age, and the gain should 

be made at the rate of one and one-half pounds per day, at a cost of 
less than five cents per pound. 

(3) Ii skimmed milk is not at hand, the best substitute for it seems 

to be third-grade dried skimmed milk powder. The average gains made 

in this experiment were not so large as with the skimmed milk, but 

were good. A calf fed on this food should reach a weight of 250 to 260 

pounds at five months of age, making an average gain of 1.25 pounds 

per day at a cost of less than six and one-half cents per pound. 

(4) Schumacher Calf Meal seems to be the best commercial substi- 

tute, in the nature of grain, for skimmed milk on the market at the 

present time. The calves fed on this food gained on an average 1.25 

pounds per day in 1907-8 and 1.10 pounds per day in 1908-9. The 

average cost per pound of gain was between eight and nine cents. 

(5) Blatchford’s Calf Meal, while good enough for raising fair-sized 

calves, is too expensive to feed ordinarily. 

(6) Lactina Suisse gave results comparable with Blatchford’s Calf 

Meal. It is too expensive to feed and the results from it were too poor 

to warrant its use when any other food can be obtained, 
(7) A tablespoonful of soluble blood meal mixed with each feed served 

to keep the bowels of the calves in better condition, and since it is com- 

paratively inexpensive a wider use of it might be profitable. 

By comparing the photographs of the calves in the different groups, 

a fairly good idea can be had of the kind of calves produced with the 
different foods. 
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SOIL, DRAINAGE AND: FERTILITFY 

Crop yields on many soils in this state are less than when the land 
was new. The yields in New York State are much lower than in Eng- 
land, notwithstanding the centuries of cultivation and cropping in that 
country. England passed through a period of low yields, yet has not 
only returned to its original productiveness, but has increased it. 

Some fundamental reasons for the decrease in yields are: 

(a) Decrease in humus, or decayed vegetable mold. 
(b) More extreme fluctuations in the moisture supply of the soil. 
(c) Tendency of some soils to become acid or sour. 
(d) Need of more intensive cultivation because of the above con- 

ditions. 
A. Humus 

Uses of the humus in the soil are: 

(z) When soils are well supplied with humus they are more easily 
tilled. As the humus is burned out under cultivation, many soils tend 
to compact. This is seen on clay soils that have been plowed while 
wet. The presence of humus helps to bring about a granular condition 
of the soil and to prevent the formation of clods. 

(2) Soils well supplied with humus have a better and more uniform 
water supply. A granular condition of the soil enables it to hold a larger 
amount of water and in a form available to plants, thereby giving the 
plants a larger reservoir of water, and enabling them to withstand longer 
periods of drought. Under these conditions artificial drainage is not so 
necessary. 

(3) Soils well supplied with humus have more plant food and in 
a more readily available condition than soils not so supplied. The 
humus contains all the nitrogen of the soil. There is no nitrogen in the 
rock particles of the soil. The nitrogen becomes available as food for 
growing plants as the humus decays. In the decay of humus there are 
acids formed which help to dissolve the rock particles and make their 
plant food available. 

Three sources of humus supply are: 

(7) The remains of crops, as roots, stubble, etc. This source is in- 
sufficient in soils under cultivation. 

[523] 
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(2) Stable manure, either plowed in or topped dressed, as condi- 
tions may warrant. Stable manure is more valuable for the humus 
material it furnishes than for the amounts of plant food elements it 
contains. The liquid part, however, contains a highly soluble and 
available form of nitrogen which is lost by the leaching of manure piles. 
A valuable addition to stable manure is made by mixing 40 to 50 pounds 
of floats (ground phosphate rock) per ton of manure. Experience 
has shown the least loss in fertilizing value of manure when the fresh 
manure is hauled directly to the field and spread. 

(3) By green manuring, especially with the nitrogen-gathering legu- 
minous crops, as clovers and vetches, 

B. DRAINAGE 

There are large areas of land devoted to crops in this region which 
are too wet for plant growth at some season of the year. Usually land 
is too wet in spring and too dry in summer. Ordinary crops will not 
grow in a soil saturated with water. 

Some important effects of drainage are: 

(1) Drainage improves tilth and granulation. 
(2) As a result of improved granulation a larger part of the rain- 

fall is held in a form available to plants. This results in more moisture 
being retained during the dry part of the summer. 

(3) Drainage by removing the excess of water admits air into the 
soil. Air is essential to root growth. 

(4) In a well-drained soil as a result of the removal of the excess 
of water and better aeration, plant roots strike deeper throughout the 
season and thereby come in contact with a larger available supply of 
water. 

(5) Wet soils are cold and late; drained soils are warm and early. 
(6) The air admitted as a result of good drainage promotes the decay 

of humus and thereby increases the available food supply. 
(7) “ Heaving ” of soil is a sure indication that it is too wet. Drain- 

age reduces or prevents “ heaving.” 

Drainage is accomplished in two ways: 
(1) By open surface ditches or furrows. 
(2) By covered ditches or tile drains. 

Open ditches have been used most generally, but are very ineffective 
in removing water and a troublesome and expensive interference with 
tillage and harvesting operations. It is seldom that they are properly 

graded, they quickly fill with weeds and rubbish, and they are generally 
too shallow to accomplish thorough soil drainage. They are expensive 
because they must be so constantly repaired and because they occupy 
a considerable area of land which should bear crops. 

Tile drains, on the other hand, have been demonstrated to be much 
more effective. As a rule, tile drains are carefully laid to an accurate 
grade. They drain the soil deeply. They are a permanent improvement 
when carefully constructed of good, hard tile. They do not interfere 
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with tillage and harvesting operations, and because of their smaller annual 
cost for repairs as well as the more free use of the land they are in the 
end the least expensive form of drainage. 

Tile drains should be adapted to the soil. On clay land the average 
depth should be about two feet, on sandy land two and a half to three 
feet is the best depth for laterals. They need not be placed at regular 
intervals through the field. They should first be installed in the low 
places, and extended as their benefits become apparent. The greater 
part of the land drained has been greatly improved by the use of only 
to to 20 rods of tile peracre. On some land more thorough drainage is 
highly profitable. 

Tile smaller than 2% inches in diameter should not be used as they 
are too easily clogged. Water enters the tile through the joints and not 
to any appreciable extent through the walls of the tile. Hence there 
should be no hesitation to use the hard tile, which are most durable. 

Tile drains cost 60 cents to $1.25 per rod, according to the size, 
character of the soil and the cost of labor. Ditching plows and machines 
are now available, which do good work and are economical. 

Land drained at a cost of $10 to $25 per acre has its value increased 
from 50 per cent. to more than 200 per cent. The wet lands which are 
most thoroughly drained are among the most productive and profitable 
to be found anywhere. Wet land when drained is the most productive 
part of the farm. 

C. Limine 
The tendency of soils to become sour is indicated by the increasing 

difficulty in securing a stand of clover. Clover and alfalfa are particu- 
larly sensitive to this soil condition, although other crops are also 
affected. 

This sour condition of sotls results from two continuous processes: 
(z) The absorption by crops and the removal from the soil of those 

plant food elements which hold acidity in check, leaving behind those 
which make the soil sour. 

(2) The more rapid leaching from the soil of those same sishoeanes 
which prevent acidity. 

Marl and ground limestone are the easiest to spread. As both of 
these are likely to vary greatly in the quantity of lime they contain, the 
per cent. of lime should be guaranteed. The only way to know how 
much to use is to try the effect of different treatments on separate strips 
of land. From 500 to 2000 pounds per acre should be tried on these 
strips. The most common forms of lime and their equivalent composi- 
tion are as follows: 
Mrisa pe erin RY 4) oS aaa eed 2 US ee a SAE kod etal 56 
Piaierem ine, water Slaled trec.a so s/efara isin. s s/0s aioe « 's lepnyararene 74 
aeiticctimestone. Marlin separ ele yo-0s,t 1.0 tis.cs os ste acer miele ee 100 

eee Ei LAGE 

The reasons why more thorough tillage is now necessary are: 

(1) The changes which soil has undergone during many years of 
cultivation has increased its tendency to compact, and this must be over- 
come by more careful working. 
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(2) This tendency to compact.also hastens the loss of water, which 
must be counteracted by keeping the soil loose to absorb the rainfall 
and to prevent evaporation. 

(3) The loss of humus has made the plant food less readily avail- 
able. Tillage, by admitting air, and liming the soil, by changing its 
form of combination, makes the plant food more soluble. Hence, 
where humus is deficient more thorough tillage must be practiced. 

The bad condition into which the soil has been brought by faulty 
farming makes it necessary that better tillage be given. 

One essential is deep plowing. The soil can never give the best crops 
unless a deep, mellow root bed is provided. 

Increase in the depth of plowing should be done gradually. If 5 
inches have been the custom it may be injurious, on some soils, suddenly 
to increase this to 8 inches. If manure is plowed under at the same 
time, the possibility to injury is lessened. 

Fall plowing on heavy clay improves the tilth by exposing the lumps 
to the action of frost. There is less likelihood of injury from plowing 
wet soil if the operation is not delayed until spring. 

Subsoiling heavy clay soil increases its storage capacity for water, and 
allows plant roots a greater range. 

Clods left after plowing should be harrowed down at once. If al- 
lowed to stand for several days they rapidly lose moisture and become 
hard. Harrowing immediately after plowing saves moisture, time and 
labor. Frequent cultivation is highly desirable. 

EFFICIENCY OF FERTILIZERS 

Commercial fertilizers have been largely used to make up for de- 
ficiencies in tillage and for other unfavorable soil conditions. This is 
usually a mistake. Their chief.use is to supply readily available food. 
Their use should not be resorted to until all has been done that can be 
accomplished by means of the practices already mentioned, that is, 
maintenance of the humus supply, drainage, liming for acidity, and 
good tillage. Indeed, fertilizers can not give their full value until these 
other conditions of the soil have been made reasonably favorable to crop 
growth. Up to that point their use involves a waste of money. As the 
former practices are neglected, fertilizers must be used in continually 
increasing quantities. This should not be the case. In crop production 
the soil should be looked on as a store-house, a factory from which food 
and other materials for crop growth are derived by means of good farm 
practice. Fertilizers should supplement and not supplant this native 
store of each farm. The fertilizer bag should be kept secondary to the 
manure heap, the tile drain and the cultivator, which means dollars and 
cents in profits. 

Td) Len; 
G. W. CAVANAUGH, 
FE. O. FIpprn, 
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SUGGESTIONS FROM A SURVEY OF THE TRUCKING REGION 

OF EASTERN LONG ISLAND 

B. H. CrocHERON 

A survey of the truck farms of eastern Long Island was made from 

October 23, 1908, to January 18, 1909. The objects of the survey were 
to obtain a comprehensive estimate of agricultural conditions in the 

PICKING CUCUMBERS AT ORIENT, LONG ISLAND 

territory covered, and to secure statements concerning the methods and 

practices used on the farms with a view to their improvement. 

The survey consisted of a personal visit by the representative of the 

College to the farms about which he secured statements. Such ques- 

tions were asked as were calculated to elicit information on, (1) the 
[527] 



528 CrrcuLaR No. 5. 

financial conditions of the farms, (2) the crops grown on them, and (3) 

the methods used. By a tabulation of the results a reasonably good 
estimate of trucking practice on eastern Long Island is possible. _ 

Only a partial result of the survey is set forth in this circular. Com- 
plete tables with averages and statistical estimates are expected to be 

made public in a later bulletin. The results here given and the methods 
advocated are among the more evident facts brought out by the com- 

putations of the survey and the field observations of the writer. 

The area covered by the survey was from Orient Point westward to 

a point beyond Riverhead. Complete statements were secured concern- 

ing 213 farms, and partial statements from many others. The facts 
used in this circular are based upon the 213 complete reports. 

CROP SYSTEMS AND ECONOMIC CONSIDERATIONS 

Double-crop systems. From Orient village to Orient Point a two-crop- 

per-year system is very generally practiced. In the other districts sur- 

veyed a double-crop. system is rare. That the double-crop system pays 

is shown by the balance sheets of the Orient farms, which gave in gen- 

eral a greater net return per acre than any other section surveyed. While 
it is true the that greater profit may not have been produced wholly 

by the two-crop system, yet it has been clearly demonstrated that a well- 

managed two-crop system pays well. Indeed, it is possible that with the 
increasing value of farm lands the only way in which many Long Island 

farms can be made to pay a fair return upon the investment is by a 
system of farm management which will include two or more crops on the 

same land each year. 

Just as the extensively cultivated crops, such as wheat, corn, and 

other grains, are gradually giving way to the trucking crops grown by 
more intensive methods, so must the trucking systems gradually be 

made more and more intensive through double or even triple cropping 

schemes. 

Diversification. Of the 213 farms surveyed, 209 grew potatoes to 
sell. Almost ali of them also grew cauliflower or Brussels sprouts. 
Besides. these three there are but few crops grown. The main depend- 

ence of eastern Long Island for moncy crops is on potatoes, cauliflower 

and sprouts. 

These three crops, however, do not at all exhaust the possibilities 

of vegetable-raising on Long Island. Asparagus is largely grown near 

a cannery, but in other places it is very unusual. Strawberries are 

seldom grown for extensive sale. They thrive very well and a few 

years ago were one of the important crops. But over-production 
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resulted from extensive planting and now they are but little grown. 
Lima beans, string beans, and peas were not often reported, except in 

the Orient section. It is said that many of the townspeople and summer 

residents find difficulty in buying them even at city prices. More atten- 
tion should be given to some of the crops mentioned not now extensively 

“grown. Success will often attend the farmer who will leave the beaten 

track of common production and grow the crops for which there is an 

unfilled demand. 

Seeds and plants. Local seedsmen and plantsmen were found to be 

very few. They could undoubtedly do a paying business if they would 

grow a high-grade product for home consumption, realizing that this 

takes time, skill, study and intelligence. Long Island should grow its 

own seeds and plants. 

The present demand for a strain of early potatoes that will produce 

as well as did the old Early Ohio, which appears now to have run out, 

is only one phase of this subject. A large profit could be made by a 

skillful man who would breed a potato adapted to local use. The only 

valid reason for the present practice of using Maine or Michigan seed 

is that, so far as we can find, no thoroughly careful work has been done 

with a direct view to local needs. Those interested in potato-breeding 
either for their own use or as a commercial! undertaking should read 

Farmers’ Reading-Course Bulletin, Series IX, No. 43, Methods of Breed- 

ing and Improving the Potato Crop. Copies of this may be had on appli- 

cation while the supply lasts. 

Purchasing supplies. (a) Town Clubs — The “ town clubs ” in present 
operation are to be commended for purchasing and distributing farm 

supplies at practically cost price. The Riverhead Town Agricultural 

Society seems to have been especially active in this regard. Its regular 
purchasing agent stated that in 1908 it had conducted for its members 

a business of $100,000 in the co-operative buying of fertilizers, seeds, 

etc. The club also holds active and well-attended meetings for discus- 

sion of local problems. Such organizations do much to better the rural 

conditions in their neighborhoods. There is room for more of them on 

Long Island. It is urged that where sufficient interest can be developed 
such clubs be formed. 

(b) The Grange—At Southold the local grange is an active and 
efficient organization which has done much to help farmers through the 

purchase of farm and household supplies. As a social factor in the com- 
munity it is a decided success. 
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Marketing. The marketing problems on Long Island are those of the 

less-quickly perishable products, chiefly potatoes, cauliflower, and Brussels 

sprouts. 5 

(a) Packages —A better package is needed for cauliflowers than the 
commonly-used flour or salt barrel, as the heads in the bottom of the ; 

barrel are subjected to considerable pressure; and those on top, as they 

project far beyond the top of the barrel, are poorly protected from 

injury. Some form of slatted crate which would hold only two layers 

should appeal to the trade, and prove a paying innovation for the 

grower. 

(b) Associations — Much of the difficulty in marketing has been met 
through the formation of two co-operative associations which market 

the cauliflowers and potatoes of the Eastern End. The cauliflower asso- 

ciation is the older and more firmly established of the two. The potato 

exchange has been in operation but one year and its worth has not yet 

been acknowledged by all. The exchange claims to have marketed about 
one-fourth of the crops of the four eastern townships, and to have raised 

the price ten cents upon the entire crop. Regardless of the success of 

this particular exchange, we know that growers’ associations for market- 
ing crops are usually highly beneficial in their communities. If this 

potato exchange is carefully adjusted to the needs of its members, and 

if its interests are administered wisely and intelligently, it should and 

probably will result in considerable financial benefit to the growers. 

Growers do well to patronize such organizations. They should have well- 
founded reasons before they allow such to go out of existence because 

of lack of support. The success of all such ventures is dependent upon 

the enthusiastic aid of the community. 

FERTILIZATION 

Green-manuring. The survey reveals the fact that cover-crops are 
used too sparingly. Of the 8,743 acres surveyed under cultivation, 

4,292, or about one-half, were in truck crops. This large proportion of 

the cultivated land on which commercial fertilizers are used brings about 

the partial exclusion of coarse organic material, such as barnyard 

manures and green-cover crops. It is highly probable that if more 

leguminous cover-crops were grown and plowed under for green- 

manuring, the average yields of many of the crops could be considerably 

increased. This increase would result for several reasons: (72) With 

the lighter types of soils common on Long Island the water-holding 

capacity of the soil is increased by the addition of humus. In years of 

long droughts, such as the year 1908, this is an important factor. (2) 
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The chemical action of the humus in rendering available for immediate 

use the plant materials already in the soil is well known. (3) The actual 

plant food added by leguminous cover-crops is large. 

Crimson clover, mammoth clover, vetch, and perhaps cowpeas seem 

to be the most successful of the leguminous crops for the green-manuring. 

They should, if possible, be planted early enough to gain a good growth 

before being turned under, and should not be started so late as merely 

to form a scanty covering of the soil, as do so many of the cover-crops 

now grown. Where late potatoes make early-cover crops impossible, rye, 

rape, and oats will probably do best. 

Stable manure. The use of stable manure has declined to a large 

extent with the excessive planting of trucking crops. The number of 

farm animals has been decreased in order to give greater area for the 

trucking crops. When the live stock kept is merely enough to do the 

farm work and supply a little milk, the total amount of stable manure 

produced is small. In such cases it will usually prove profitable to buy 

stable manure if it may be had reasonably, and at a time when it can 

be hauled in the less busy winter season. For eastern Long Island con- 
ditions the application to the soil of organic matter in the form of stable 
manures, green crops, and other available coarse materials can hardly 

be advocated too strongly. Striking examples of greately increased yields 
following such practices could be cited. 

Commercial fertilizers. (a) Applications — The applications of com- 

mercial fertilizers to potatoes, as determined by the survey, range from 

one-half a ton to one ton and a half per acre. One ton per acre was 

applied by 84 farmers. The typical yield obtained by these men last 
year was 100 bushels per acre, this amount being reported by 24 persons. 
Three-quarters of a ton per acre was applied by 38 farmers. The average 

yield obtained by these men was also 100 bushels per acre, which was 

reported by 13 of them. From this it seems that the larger applications 

of fertilizer were not warranted by an increased yield over the smaller 

applications, for the most of the farmers who last year applied 1500 

pounds of fertilizer to the acre realized as large a yield as those who 

applied 2000 or 2500 pounds to the acre. Better yields will result from 

more humus and less commercial fertilizer. 

(b) Home Mixing — Many farmers in the neighborhood of River- 

head mix their own fertilizers. According to statements made by them 

they save four to seven dollars a ton by so doing. The materials to 

furnish the necessary nitrogen, phosphoric acid, and potash are bought 

in large lots, several men clubbing together in the purchase. The ma- 
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terials in the right proportions are mixed together in spare times. These 
mixtures depend upon the grades of the original materials. A typical 

mixture used last year by some of the farmers is as follows :— 

250 lbs. Nitrate of Soda 

Jay; Lankage 

800 “ Acid Phosphate 

224 “ Muriate of Potash 

1999 lbs. of a 5-10-5 fertilizer. 

This cost last year, it was state, $27.01. The cost of mixing, which 

was done on the barn floor with shovels and rakes, was 25 to 50 cents per 

ton, depending upon the cost of labor and the rapidity with which it 
could be done. The result was a fertilizer of equal or superior grade to 

those offered by the fertilizer concerns or the town clubs, and it had been 

-secured at a more reasonable cost. The home mixing of fertilizers is 

practicable, and would be of financial advantage to many farmers who 

do not now practice it. 

INSECT PESTS AND PLANT-DISEASES 

Spraying of potatoes. The spraying of potatoes with Bordeaux 

mixture pays. Experiments conducted by the Geneva (New York) 

Station for seven years at Riverhead shows gains of sprayed areas over 

unsprayed areas as follows (New York Experiment Station Bulletin 

BUF): 

1902 sprayed three times, a gain of 27 2-3 bus. per acre 
“ce ia ae “ce “ce “ee seven 45 
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The statements of the Station show that potatoes were attacked by early 

and late blight, rot and flea beetles. It is stated that Bordeaux mixture 

acts as a deterrent upon the flea beetles; it does not kill them, but makes 
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conditions unpleasant for them, and they seek more congenial places. 

As yet Bordeaux mixture is the most effective remedy known against flea 

beetles. 
In this survey slightly more than 11 per cent. of the farmers who 

grew potatoes stated that they sprayed with Bordeaux. These men pro- 

duced almost 18 per cent. of the potatoes, showing that those who sprayed 

were larger producers than the average grower. Their average produc- 

tion was over 120 bushels last year, while the average of the Long Island 

survey was but 115 bushels per acre. Though this gain is small, yet 

it was obtained in a year when because of the dry season potato rot 
was not severe and spraying had but small effect. In the extensive and 

careful experiments of the Geneva Station in this territory, it was shown 

that the use of Bordeaux has for the past seven years given an average 

gain of 29 1-3 bushels per acre for three applications, and of 54 bushels 

when used every two weeks. Since Bordeaux spraying is practiced to 
so small an extent, and since it appears to give a substantial gain in pro- 

duction every year, we are convinced that for many growers spraying 

would pay, and we urge its more extensive practice. 

Dipping for aphts or plant lice. Forty-three farmers reported aphis 

to have been severe on cabbage, cauliflower, and Brussels sprouts. When 

the aphis appears on the plants early in the season, while they are in 

the seed-bed, it will be found effective to dip the plants in a solution 

of whale-oil soap. To make the solution, dissolve the soap in hot water 

at the rate of one pound to 20 gallons of water. When the plants are 

taken up from the seed-bed to be transplanted to the field they may be 
dipped by bunches, so that all the tops are submerged. Care should be 

taken, however, not to immerse the roots, nor to set the plants out while 

still wet if the day is hot and bright. 

The plants may also be effectively sprayed for the aphis with either 
the whale-oil soap solution or kerosene emulsion. To do this successfully 

the rows of plants must be sprayed carefully both on the upper and the 

under side of the leaves. This cannot be done with the ordinary fixed- 
nozzle type of sprayer, such as is driven down the rows of potatoes. A 

type of sprayer is required with a nozzle on the end of a short curved 

extension rod directed by hand so that the under side of the leaves can 

be reached. The whale-oil soap solution is made by dissolving one pound 
of soap in five or six gallons of water. For the making of kerosene 
emulsion see Cornell Bulletin 252 on Insect Pests and Plant Diseases. 

Formalin treatment for scab. Where the scab fungus attacks the 

potato crop the seed potatoes should be treated with formalin before 

being planted in the soil. The fungus usually gets into the land through 
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infested seed. To clean the seed, soak the potatoes for one hour in a 

solution made of one pint of formalin, which can be bought at any drug 
store, mixed with 30 gallons of water. A convenient way is to put the 

seed potatoes in an old sack and lower them into the solution. At the 
end of the soaking lift the potatoes out of the solution so that they will 
drain and then spread them out on a clean place to dry. 

Where the land is badly infested with scab it is well to plant other 

crops for several years until the soil becomes free from the fungus. The 
scab fungus does not thrive in acid soil. Because lime lessens acidity 
it has been thought by some to be responsible for the appearance of scab. 

Lime applied to land does not cause scab, but it makes a more favorable 

condition for scab to spread. If your soil is clean and your seed potatoes 

are always thoroughly treated, you can apply lime without danger from 

scab. 

Sending specimens to the station. If you have specimens of dis- 
eased or insect-infested plants about which you wish advice, put speci- 

mens between the leaves of a thick newspaper, roll it up and mail it 

to the Department of Horticulture, College of Agriculture, Ithaca, N. Y., 

with your name and address on the outside, accompanied by a letter 
stating what you wish to know about it. Specimens sent in this way 
are received in better condition than when they are packed in boxes either 

wet or dry. 

The Department of Horticulture of the New York State College of 

Agriculture at Cornell University, Ithaca, N. Y., is deeply interested in 
promoting the welfare of the trucking industry of Long Island. Ques- 

tions relating to fertilizing, cropping methods and the like will be el 

received and carefully answered. 
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SUGGESTIONS CONCERNING TREATMENT OF SEED CORN 
WIT. DETERRENTS AGAINST CROWS 

Bs M. DuccAr and Misi) MeCoor. 

A number of inquiries are received every year respecting the use of 
odorous or other obnoxious substances on corn in order to deter crows 

from digging out and eating the seed after planting. In many cases 

the inquiries indicate the need for specific information on the practi- 
cability of using coal tar in this connection. Any one who has given 
attention to this matter, as discussed in the agricultural press, will have 

ascertained that in certain sections of the country farmers have employed 

tar water, or tar, for the purpose indicated. More or less specific direc- 
tions have been given occasionally, indicating methods which might be 
employed. It may be of interest to cite the directions furnished in two 

cases, evidently the result of experience. 

(zr) It is advised to place the seed corn in a tub, to cover the seed 

with water and to pour upon it about two tablespoonfuls of tar per 

bushel of corn. A vigorous stirring is then given. The water is poured 

off and the corn is spread out to dry. (2) Pour upon ten quarts of corn 

one tablespoonful of coal tar. Stir in well until practically every grain 

is covered, then add a handful or two of wood ashes or land plaster and 

stir again. 

The use of ashes or land plaster is designed to prevent sticking together 

of the seed and subsequent difficulty in planting. The writers have ascer- 
tained that the above or similar practices are more or less common. It 

seemed advisable, therefore, to secure some definite data regarding the 

effectiveness and the practicability of such operations. 

Any substances which may be employed as deterrents should combine 

certain obvious qualities. Without reference to the relative importance 

of these qualities they may be enumerated as follows: 

[535] 
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(z) A substance which may be conveniently used. 

(2) A substance which will neither retard nor prevent germina- 

tion. 

(3) A substance which will effectively deter crows, and possibly, also, 
rodents. 

(4) A substance which will not interfere materially with the operation 

of seed planting. 

EXPERIMENTAL TESTS 

Considering the practices now more or less commonly employed it 
seemed desirable to give the coal tar a careful experimental trial, and, 

at the same time, to employ other substances with objectionable odors 
or tastes. Accordingly, experiments were arranged for the treatment of 

seed with the following substances, namely, coal tar, pine tar, oil of 

turpentine, anilin oil and: pyridine. The results may be discussed in the 

order of the requirements above given. 

(7) Some difficulty was anticipated in securing a more or less equal 

distribution of the small amount of tar upon so large a volume of seed, 

but it was found that this could be accomplished by repeated stirring, 
or shovelling of the seed. Tar at the rate of one or two tablespoon- 
fuls per ten quarts of seed was sufficient effectively to coat almost every 

seed in the mass. This was true in the case of both the coal and the 
pine tars. It was therefore evident that any of the materials mentioned 

could be employed so far as convenience is concerned. In employing 

pyridine and anilin oil, ten per cent. solutions were used, and with turpen- 

tine a ten per cent. emulsion. In these solutions the seeds were soaked 

for a period of two or three hours. 

(2) After treatment the seeds were sown in pots containing a sandy 

loam soil, this in order to determine the effect of the treatment given 

upon germination. The following table indicates the results of this 

germination test: 

Deterrent Used. Per Cent. of Germination. 

Gheckvuntreated seed: Gi. LL Ae enna nee g8-100 per cent. 

Pine tartreatment ui Ssh 5228 55 eee 98-100. 

Goal tar realmente tec ha dea ss ha eee g8-too “ “* 

Turpentine emulsion? g7htssd oe. Sos eae 5 aaa a 
Turpentine emulsion, 44% hrs.....-...... s..6 ote ene 
Pycitine® solutions first See. Ye eee ge-Ta0" Shee 
Anilin’ oil solution(3 hirsiz. Paves. one Neate O 
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The results of these experiments demonstrate conclusively, it would 

seem, that the use of tar in no way prevents germination. It might be 
further stated that germination was not retarded by the use of tar in 

the experiments above mentioned. Again, varying quantities of the 

tars were also employed with similar results. In other experiments the 

seeds were planted in moist paper and compared with control experi- 

ments under similar conditions. In no case was any injury by tar 

demonstrated. The same results were secured when the treated seeds 

were spread out and permitted thoroughly to dry before being planted. 

It was not expected that the anilin or pyridine solutions would be 

worthy of further consideration should the experiments with the coal 

tar prove effective. Some surprise, however, was felt at the result of 

the use of turpentine, for the experiments demonstrated that a protracted 

treatment with this substance is extremely injurious. Turpentine should, 

therefore, be avoided. 

(3) Asa result of our own experiments it is not possible to say that 

the use of tar will effectively deter crows, since no observations could 
be made upon the effect of the treatment in repelling these birds. It 
was possible, however, to determine that tar is obnoxious to fowl. A 

quantity of seeds treated with varying amounts of both coal tar and 

pine tar was offered to a coop of hens furnished no other food. Dur- 

ing the first day the seed treated by either tar preparation was un- 
- touched, but during the second day a considerable part of the corn 

treated with pine tar was eaten. At the end of the second day the 

seed treated with coal tar had not been touched. All seed treated 

and employed in the experiment just mentioned was permitted thor- 

oughly to dry before being placed in the coop. Practical growers who 

have tried the use of tar as a deterrent assert that crows will not 

eat the seed thus treated, and the above experiment is a further indi- 

cation that birds generally would not be readily induced to eat such 

seed. It stands to reason that if a bird has established the habit of 
digging up seed corn for food, it will continue to destroy a certain 

amount of seed by digging it up, before becoming discouraged with 

the locality for furnishing a meal. 

Seeds which had been treated with a coal tar were also exposed in 

a room where mice had proved a nuisance. None of the corn thus 

treated was touched. Some pots in which treated corn had been planted 
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were also exposed, and in this case mice dug up one or two seeds btit 

these were not eaten, and the remainder was not further disturbed. 

(4) Corn freshly treated with either of the tar preparations could 

not be employed in the corn planter without experiencing great diffi- 

culty in uniformly dropping the seed. On the other hand, it is found 

that when properly spread on the dry floor the treated corn will com- 

pletely dry out ina few days so that it may be used without difficulty 

in a planter. According to the experience of others a quart or two of 

fine land plaster or sifted ashes may be mixed with the seed immediately 
after the tar treatment, and the treated seed may in this way be used 

immediately without serious inconvenience. In this case it would per-— 
haps be wise to use a minimum amount of tar. 

Since the above experiments were completed, there has appeared a 

Bulletin from the Ilinois Agricultural Experiment Station, number 120, 

on “ Experiments with Repellents Against the Corn Root-Aphis.” As a 

result of the more elaborate experiments of that Bulletin, it is shown 

that treatment of seed with various odorous substances may also be 

more or less effective against the root-aphis. Of special interest in this 

connection, however, is the fact that the use of tar water was found to 

have no perceptible effect upon germination. On the other hand, seed 

treated with turpentine showed marked irregularity, and the germination 

capacity was frequently seriously affected. 

SUMMARY 

It is practicable to treat seed corn with a liquid coal tar. Under 
ordinary circumstances, germination of the seed is not affected by the 

treatment. It is the general experience that the treated seeds are dis- 

tasteful to crows and to rodents. After treatment, the seed may be 

dried so that there will be no interference with planting. If this is not 

possible, drv ashes or land plaster may be mixed with the seed to prevent 

sticking. 
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AN APPARATUS FOR MEASURING ACIDITY IN CHEESE- 

MAKING AND BUTTER-MAKING 

C. A. PuBLow 

One of the most important factors in the manufacture of cheese and 

butter is the control of acidity at all times. During the last few years 

this fact has been much appreciated, with the result that several persons 

have attempted to devise practical tests to be used for measuring the 

acid. Among these we mention Mann’s, Farrington’s and Marshall’s. 

In the test herein described it is believed that most of the defects in 

other tests have been eliminated and by the addition of new features that 
it is the most simple, durable and accurate apparatus yet devised for the 

use of cheese-makers and butter-makers in testing for acidity. 

THE ACIDIMETER 
The apparatus consists of 

1. A plain five-pint bottle with an opening in the bottom through 

which a brass pipe is connected in such a manner as to prevent 

leakage. 

2. A small two-ounce wash-bottle, fastened to the neck of the large 

bottle by a copper-band, and connected with rubber-corks and 

glass-tubing. 

3. A plain Io c. c. burette graduated in tenths, and a simple wire 

burette-holder. 
A straight, non-bulbous, nine-gram pipette, which is easily cleaned. 

A simple rubber-stoppered dropper-bottle. 

A plain white cup and a stirring-rod. 

. A small bottle containing 50 c. c. of a solution of caustic soda, 
which, when added to 2250 c. c. of water, makes 2300 c. c. of 

a 1/10 normal alkaline solution. The large bottle is marked to 

show the level of 2300 c. c. in order to save measuring with a 

graduate each time. 

8. A small bottle of phenolphthalein, to be used as an indicator. 

[539] 
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Very few of the cheese-makers and butter-makers are able to make and 
standardize their own solutions to be used in such tests. For this reason 

a concentrated solution is advised, 50 c. c. of which is sufficient to make 
2300 c. c. of a 1/10 normal alkaline solution. This small amount is not 

costly and can be sent through the mails for a few cents. When tightly 

corked this solution will retain its strength indefinitely, so that it can be 

kept in stock in almost any place. 
The indicator is made by dissolving 5 srams of dry phenolphthalein in 

100 c. c. of 50% alcohol. The commercial alcohol, which is about 95% 
pure, can be used by diluting 50 c. c. of it with 50 c. c. of water. It can 

be purchased ready for use from dairy supply houses. 

The preparation and successful handling of a good commercial starter 

for use in cheese-making or butter-making depends very largely upon 

the amount of acid allowed to develop in the starter from day to day. 

Uniformity is one of the great factors of success in dairy work, especially 

in the manufacturing department, and one need only know this to appre- 

ciate the value of any simple test that will enable him to measure the 

acid in his product as closely as 1/100 of one per cent. 

By the use of such a test one is guided in controlling temperature and 

bacterial life associated with the manufacturing process, so that if the 

raw material reaches the cheese-maker or butter-maker in good condition 

there is no reason why he should not be able to turn out butter or cheese 

of uniform quality each day. 

DIRECTIONS FOR USING THE ACIDIMETER 

How to set up the test—In a convenient place erect a small shelf to 

support the large bottle. Cut a notch in the front or back of the shelf to 

allow the brass-pipe to pass through. 
Then add the contents of the small bottle of alkali to the large bottle, 

rinsing the small bottle several times, and each time pouring the rinsings 

into the large bottle. Then add soft water to the large bottle until the 

level reaches the mark filed on the bottle. You will then have 2300 c. c. 

of a 1/10 normal alkaline solution. 

The small wash-bottle attached to the neck of the larger one should be 

half filled with this solution. Then the rubber and glass connections are 

made between the two bottles. 

The burette-holder is fastened underneath the shelf so that the alkali 

from the large bottle can enter it. The dropper bottle is then filled with 

indicator. , 
To use the test.— Measure with a pipette 9 grams of the substance 
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(milk, whey, cream or starter) which you wish to test, and place it in the 
white cup. Add two drops of the phenolphthalein indicator. Then allow 

the alkaline solution to run into the cup from the burette, one drop at 

a time, until the fluid in the cup, which is being constantly stirred, shows 

a very faint pink color. By reading the graduations on the burette we 
can ascertain the amount of acid in the substance tested. Each 1/10 

cubic centimeter of alkali represents 1/100 per cent. of acid in the fluid. 

AMOUNT OF ACID TO BE DEVELOPED AT EACH STAGE 

In cheese-making.— The amount of lactic acid developed depends 

largely on the condition of the curd and no fixed amount can be accepted 
as a set rule. Other conditions equal, the acidity should be uniform from 

day to day. 

The proper firming of the curd in the whey before too much acid has 

been formed is the secret of cheddar cheese-making, and with this fact 

in mind, the following directions should give accurate results: 

Export cheese Home-trade cheese 

-20,t0. 21% before adding rennett .18 to .20% 

14 to .145% before heating curd .13 to .14% 

16 to .18% _ before removing whey 15) 80? ie 

24 to .30% when all whey is removed 

and curd is packed .23 to .264 

65 to .75% before milling 60 to .65% 

.go to .110% before salting .65 to .9o% 

-70 to .80% in starter .70 to .80% 

In butter-making.— The amount of acid should vary with the amount 

of butter-fat in the cream. 

Per cent. fat Per cent. acid 
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Rapidly accumulating evidence points every day more and more 

strongly to the great practical importance of plant breeding. The 

Fic. 1.—Heads of Seneca Chief wheat showing variation in size 
and yield. 
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experimenter may study and elucidate the methods of breeding and 

demonstrate what can be accomplished; the specialist may breed many 

new types of value, but what is required to produce the greatest good 

is the adoption of methods of seed selection in the farm practice pur- 

sued by farmers generally. Instead of a few specialists and scientific 

men working here and there, the farmers the country over, should be 

informed on the subject of breeding, and introduce into their general 

farm methods, systematic breeding in the production of their planting 

seed. The evidence strongly indicates that to obtain the best yields of 

any crop, the variety used should be adapted to the existing conditions. 
Adjoining farms frequently differ markedly from each other in soil 

conditions and a variety best suited to one may not be satisfactory. on 

the other. Variety testing is thus an important part of the farm work 

and should be followed by a careful selection of the seed in order to 
secure a high yielding strain of the variety which will be suited to the 

local conditions (fig. 1). 

For many years farmers have given careful attention to the methods 

of seeding, cultivation, manuring, and the like, but have generally 

neglected to give any careful attention to the methods of seed selection 

or breeding. They have universally recognized the importance of stock- 

breeding, and on all dairy and stock farms more or less careful attention 

has been given to the matter of breeding and improvement of the strain 

grown. To every farmer the field of breeding, whether in plants or 

animals, furnishes an interesting and profitable diversion. Plant-breeding 

especially, should become a farmer’s fad. Few can afford to breed ani- 

mals in the extensive way necessary to secure important results, owing 

to the expense. No farmer, however, is so poor but that he can have 

his breeding patch of corn, wheat or potatoes. Indeed, if they but knew 

it, they can ill afford not to have such a breeding patch to furnish seed 

for their own planting. 

Much regret has been expressed because our boys and girls become 

dissatisfied with farm life and remove to the cities. This, the writer 

believes, is largely due to lack of interest and apparent opportunity 

on the farm. Get the boy interested in improving the field crops, and 

the girl interested in improving the garden vegetables, the orchard 

fruits and the flowers, and the writer believes that much of this dis- 
satisfaction would be overcome. Have the boy develop an improved 

race of corn, wheat, potatoes, or some useful crop, keeping records of 

yields in comparison with ordinary sorts. Let him exhibit the product 
at the county and state fairs, and sell the seed of the improved strain 
to his neighbors. It will prove a profitable investment of time and 
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money and give zest to the farm work. Riley, the Indiana farmer who 
bred the Boone County White Corn (fig. 2), was an ordinary farmer, 

not a scientific experimenter. Yet his variety is grown extensively over 

a dozen of the great corn states and has added thousands upon thou- 

sands of dollars to the valuation of the corn crop of the world. Many 

of the standard varieties of our ordinary crops have been bred by our 

farmers, and the time has come when such services to humanity will 

be recognized and rewarded in history as are the noteworthy deeds of 
other great men in other fields of human 

industry. At the present time probably no 

field of human activity offers greater op- 

portunity for advancement and reward than 

the field of agriculture and when pursued 

with intelligence and energy, success is 

almost certain. 
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very complex and few farmers would have type, on right ear of o:igi- 

the time to undertake the work on so ex- nal unselected type. (From 
‘ : Cyclopedia of American 

tensive a scale. No matter, however, what Ficricues 

methods of breeding or seed selection the 
farmer is pursuing he should be familiar with the general principles 

involved, and it is the intention in this paper to outline the most funda- ~ 
mental principles, which, it is believed, should be understood by alt 

farmers. In this paper no attention will be given to hybridization in the 

crigination of varieties, as this field of breeding is too complex to be 

pursued successfully by farmers generally. 

What are variations? 

The fact that we are able to improve plants by selection depends 
upon the occurrence of what are called variations. We are accustomed 

to think of plants as very stable and uniform. As we casually look 

over a field of Ox-eye daisies and admire their beauty, we distingui-ir 
no apparent variability ; all seem to be alike. Nevertheless, if we examine 

the plants carefully and study the different individuals we find that 

each one possesses certain peculiarities. Some have large flower heads, 

others small flower heads; some have very many rays or petals, others 

' 18 
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comparatively few; some have broad rays, others narrow rays. Some 

plants are tall, others short. No two plantscan be found which do not 

differ from each other in some noticeable character. They present 

different facial expressions, the same as do people or cattle, so that 

we may recognize different individuals apart after we have studied 

. them and made their acquaintance. We know the Ox-eye daisy family, 

yet we are not accustomed to being introduced to Sam Ox-eye, Jim 

Ox-eye and John Ox-eye and attempting to recognize their character- 

istics so that we will know them when next they call. This, however, is 

one of the interesting studies which the breeder pursues. Careful gar- 

deners learn to recognize the individual plants which they handle day 

after day the same as the shepherd recognizes the different members 

of his flock. These ordinarily slight variations which are spoken of 

commonly as individual variations are what the scientists now call 

continuous or fluctuating variations. 

All of the individuals of any species, race or variety, whether wild 

or cultivated, show these individual variations. If we examine the 

different seedling trees in nursery rows of maple or oak, or different 

corn or wheat plants in fields of the same race, we will find them to 

present similar individual variations. In many cases such variations 

are transmitted by a plant to its progeny in the same manner that 

many of the individual characters or characteristics of a human being 

are in part at least transmitted to his progeny. 

Such slight individual variations are the type of variation most used 

by animal-breeders in selecting to improve the breed. In plant-breeding 

such individual variations are also used when the breeder is selecting. 

to produce an improved strain of any race. If, for example, the breeder 

desires to produce a heavy yielding strain of the Pride-of-the-North 

corn, he would select individuals having the maximum yield, plant 

these in an isolated place and continue the selection year after year, 

until a high yielding strain of the variety has been produced. In such 

a selection the scientist would assume that there had been no change 

produced in the type of the race but that the breeder by the selection 

and isolation of the maximum yielding individuals had produced a 

family, within the race, of high yielding capacity, this being maintained 

continually by the selection. If, however, the selection and isolation 

of the highest yielding plants was discontinued and free intercrossing 

with inferior individuals was allowed, the mean yielding capacity of 

the race as a whole would soon be established again. 
A second type of variation is that known to gardeners and horti- 

culturists as sports and to the scientists as mutations. These are very 

+s 
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marked, striking variations which do not occur very commonly, but 
which, when found, are likely to prove most useful in the production 

of new types of value. The recent scientific studies of DeVries, a famous 

botanist of Holland, have emphasized the great importance of such 

variations in the production of cultivated varieties and the evolution of 
species. As is well-known to gardeners these sport or mutations, appear 

suddenly without warning or reason so far as we know. We cannot 

produce them and must simply wait until they appear and then be 

prepared to recognize and propagate them. Mutations usually repro- 

duce their characters without much reversion to the parental type 

except such as is caused by cross-pollination. Mutations of self-fer- 

tilized plants thus usually come true to type, while in cross-fertilized 

plants the mutation must usually be cultivated in an isolated place and 

carefully selected to weed out the effect of such crossing as has occurred. 

Many seedsmen examine their trial grounds regularly for sports 

or mutations and many of our best varieties have resulted from the 

selection of such sports. Livingston, of Ohio, who during his life was 

famous for the number of new varieties of tomatoes which he produced, 

made it a practice to regularly search the fields of tomatoes which he 

grew for seed purposes, for such sports and almost all of his numerous 

varieties were produced by the discovery of such striking variations. 

A very interesting case of a variety that originated as a seedling 

sport or mutation is found in the now familiar case of the cupid sweet 

pea. Until about fifteen years ago the only sweet peas known were 

the ordinary tall, twining sort which grow to a height of from three to 

six feet depending upon the richness of the soil. At this time there 

was found in the seed trial grounds of Morse & Co., of California, a small 

dwarf sweet pea plant only about six or eight inches high. This was 

growing in a row of the Emily Henderson variety, one of the ordinary 

tall sorts from which it evidently had sprung. Seed of this dwarf plant 

was saved and grown and it was found to reproduce plants of the same 

dwarf character. The variety was designated the Cupid under which 

name it was introduced to the seed trade and distributed over the world. 

The Cupid differed from other sweet peas not only in height but in its 

closely set leaves and general habit of growth. Indeed it is as distinct 

from other sweet peas as are distinct species of plants in nature. From 

the original Cupid there have sprung many different sorts until now we 

have varieties of Cupids representing almost all variations of color known 

in the sweet pea family. Every reader of this paper should order seed of 

some cupid sweet pea and grow it in a bed with the ordinary standard 

sorts in order to observe this marvelous creation of nature. 

. 
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Fic. 3.—Oat plants grow- 
ing side by side in same 
field, showing difference 
in size due to crowding. 

From what has been said above it will be seen 

that fluctuating variations are of value mainly 
in the production of improved strains of a race 

which differ from the general characters of the 

race only in such characteristics as high yield- 

ing capacity, which is soon lost when the selec-. 

tion is discontinued. Mutations or sports on 

the contrary are of value in the production of 

distinctly new races and varieties which main- 

tain their new characters without continued 

selection as in the case of the Cupid sweet pea. 

Aside from the above types or variations we 

have another type usually known as physio- 

logical variation which is the direct reaction of 

the plant to a certain environment. A simple 

illustration of such a variation is the differ-~ 

ence in size due to growth on sterile or rich soil 

or to crowding in the field (fig. 3). We know 

that if we transfer a pole bean to the north it 

tends to produce a bush type, and if we transfer 

a cow-pea to the north it tends to shorten up its 

vine and assume a bush habit. An interesting 

illustration of such modifications is shown in the 

ordinary red cedar (Juniperus virginiana). In 

the rich moist soils of Pennsylvania, Maryland 

and Virginia, this tree forms a beautiful tall 

columnar top with dense foliage (fig. 4a). On 

the dry sterile limestone hills of Kansas, Ne- 

braska and Kentucky and in the sandy soil of 

Florida the same tree produces a spreading, 

scragely top of entirely different character 

(fig. 4b), If we transplant one of these trees 

while young from sterile, barren soil to moist, 

rich lands it assumes the tall columnar habit 

as a result of the environment. 

Plant breeders have ordinarily assumed that 

such modifications, which are the result of en- 

vironment (fig. 5a and b), are of great import- 
ance to them. This matter, however, is in grave 

doubt. The information at our command in- 

dicates that these characters, which are physio- 
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logical adaptations, are not hereditary, and are lost as soon as the plant 

is transferred again to its normal environment. Ii, for instance, we 

desire to produce a bush cow-pea and the selection is carried on in the 

south with a viny variety, we should search among the plants for the 

individual which approached most nearly to the bush type, and it is 

probable that this plant would be just as likely to transmit this char- 

acter to its progeny as a similar bushy type selected under northern 

conditions. As-a matter of factit may be that we could recognize this 

tendency much more clearly in a southern location, where the plants 

normally produce vines, than ina northern location. 

Another kind of variation about which we as yet 

know very little, is the so-called bud variations, 

sports, or bud mutations. Chrysanthemum and 

rose growers know that it is not a very uncommon 

Fic. 4.—Red Cedar; a, columnar form; b, spreading form. 

thing for a plant to produce a branch which will be entirely different 

from the remaining portion of the plant. They seem ina large meas- 

ure to be comparable to mutations except that they originate in a bud 

change instead of a change occurring in the sexual reproduction. It is 

probable that they will ultimately be found to be due to similar causes, 

being produced in the same way. 

Principles of Selection 

The keynote of improvement by selection is the choice of the very 

best individuals. The discovery of the best individual in any crop 
under consideration, requires the growing of a large number of individuals 

under as uniform conditions as possible, so that the experimenter may 

have opportunity to examine and select the best. Two methods of 
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growing plants for selection are in general use which may be termed 1. 
the Nursery method and 2, the Field method. 

The Nursery method, which so far as the writer is informed was first 

used by Hallett about 1868, consists in cultivating each plant under the 

Fic. 5.—Variation in size of dandelion caused by growing at 
different altitudes; a, plant grown in valley at low altitude; 
b, plant grown on mountain at high altitude (From Bonnier). 

most favorable conditions possible for its best development. By this 

method with wheat, for instance, Hallett pursued the policy of planting 

the individuals in squares a foot apart, which would give each plant. 

abundant opportunity for stooling, and also the investigator an oppor- 
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tunity to clearly distinguish each individual plant and determine its 

characteristics, total yield, and the like. In recent years this method of 

growing the individual plants at a standard distance from each other in 

order to test their yielding capacities, and the like, has been used by 

Professor Hays in his experiments at thé Minnesota Station. Here, 

however, a standard distance of four inches apart was used instead 

of one foot. 

The Field method was used by Rimpau about 1867, and probably by 

many others before that time. By this method, the selections are made 

from plants grown under normal field conditions. The claims for this 

method is that we can only judge what a plant will do in the field under 

ordinary conditions of field culture, by growing and selecting it under 

these conditions. In the large majority of cases the first selections are 

probably made from plants grown in the field in the regular course of 

crop production, which thus were not specially grown for the purpose. 

If one is to use the Nursery method, the plants must be especially 

planted. While the nursery method certainly allows the breeder to dis- 

tinguish the individual plants more clearly, in crops like wheat, oats, 

and so on, which are sown broadcast or drilled, it entails very much extra 

work and is probably to be recommended only for the use of experi- 

menters who are giving their entire time to the work. _ 

In selecting the best plants in any crop the breeder must aim to 

examine a very large number of plants and carefully compare their 

important characters. To know what the important characters are, it is 

necessary to be familiar with the crop and have a thorough knowledge 

of those qualities which go to make up a plant of the greatest intrinsic 

value. 

In making the first selections it-is usually the best policy to make a 

preliminary selection of a much larger number of plants than are actually 

desired. The breeder can then examine these selections with greater care 

and discard the poorest from among them retaining only the superior 
individuals. 

Careful breeders have found it very desirable to have a clearly defined 

ideal type which they are striving to produce. In selections within the 

race the breeder should have all of the characters of the race which he 

is breeding clearly in mind in order to adhere strictly to the type of the 

variety in the selections. In making selections of new variations, muta- 

tions, etc., in attempting to secure new races, naturally no one type can 

be adhered to. In testing these different individuals, however, the 

characters of a certain type should be borne in mind and deviations 

from this type in the progeny should be weeded out. 
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The individual the unit of breeding 

The unity of the individuals is also an important factor in plant-breed- 
ing. If, for instance, one is attempting to produce a seedless fruit, it is 

important that he discover a plant which shows a tendency to produce 

seedlessness throughout the entire individual. It would not be the 

correct policy for a breeder to select simply a single fruit which might 

accidentally be nearly seedless. He should examine a large number of 

fruits of different individual plants, and find a plant on which he can 

discover a general tendency toward seedlessness, showing in all of the 

fruits produced. By selecting seed from such individuals he may be 

able to find in time one such individual that will transmit to its prog- 

eny this tendency to produce few seeds. 

Test of transmitting power 

A factor of primary importance in all breeding is the testing of what 

is termed the transmitting power. It is necessary for us to know that 

a certain plant, which for instance, gives a heavy yield, has the faculty 

of transmitting this tendency of producing heavy yield to its progeny. 

It is frequently found that two select plants which are equally good 

so far as their yield is concerned will give progeny which, as a whole, 

differ greatly in this respect. In the progeny of one, almost every plant 

may have inherited the quality, while in the progeny of the other only 

a few of the plants may show in any noticeable degree the inheritance 

of the quality. To determine this prepotency or transmitting power, 

it is necessary to carefully grade the progeny of each individual, and 

this is the primary reason for planting the progeny of differentindividuals 

in separate rows or separate plats, so that they may be easily examined. 

It would seem to be an easy matter when we plant the progeny of dif- 

ferent plants in rows or small plats by themselves to get the compara- 

tive yield, for instance, of from 25 to roo plants, and from this to figure 

up the average per cent of the transmitting power. 

Control of parentage 

In plant-breeding, as in animal-breeding, the isolation of the parents 

is a very important consideration. It is necessary that we should know 

the character of both parents wherever this is possible. In breeding 

plants, most attention is ordinarily given to the mother plant, and 

in very many instances the characters of the father plant are entirely 

neglected. Animal-breeders, on the contrary, give more attention to 

the characters of the male parent, and a great deal of improvement in 
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ordinary herds is accomplished by the introduction of improved blood 

through the male. In plant-breeding it is desirable that the seed of the 
select individuals be planted in a field by themselves. This insures that 

only progeny of carefully selected plants will be planted near together, 

and thus no ordinary stock wil! enter in as a contamination. One can 

be certain that each plant of the progeny is fertilized with pollen from 

another similarly good plant, or at least from a plant derived from good 

parentage. One difficulty, however, has been experienced by plant- 

breeders in the case of plants which normally cross-fertilize, in planting 

continuously their selected stock in such isolated plots. If this method 

is continued year after year, it results in fairly close inbreeding, which in 

the case of plants frequently results in a loss of vitality and vigor. In 

animal-breeding it is apparently the case that ordinarily with careful 

selection, there is no noticeable effect from close inbreeding, and many 

of the most famous animals have been produced as a result of the closest 

in-and-inbreeding. In plants, however, it is possible to secure much 

closer inbreeding than in the case of animals, as in many cases a plant 

can be fertilized with its own pollen. 

Within recent years much activity has been developed in the careful 

breeding and improvement of corn. The corn plant has been shown, 

as a result of experiments carried on by various investigators, as, for 

instance, the Illinois Experiment Station and by the U. S. Department of 

Agriculture, to lose vitality very rapidly when self-fertilized. Within 

three or four generations by careful self-fertilization it is possible to 

produce a strain of corn of almost total sterility. The general practice 

of corn-breeders who have been giving attention to the production of 

highly bred strains is to plant the rows of corn from different select 
ears side by side, giving a row to each select ear, and each year selecting 

from the progeny of those rows which give the largest yield, further 

plants to continue the selection. Planting these select ears together 

every year, therefore, means that they are more or less inbred as the 

closest relatives are planted together in the same row. While in follow- 

ing this policy at first no effect was visible, corn-breeders are now find- 

ing in some cases an apparent decrease in yield, which seems to be 

traceable to the effect of inbreeding. It, therefore, seems necessary for 

us in corn andin other plants that are affected by inbreeding, to devise 

methods that will avoid close inbreeding. The detrimental effect 

of inbreeding is largely limited to those plants which are normally 

cross-fertilized, this fact being strikingly brought out in Darwin’s exten- 

sive ‘Investigation on Cross-and Self-fertilization in the Vegetable King- 

dom.”” Tobacco, wheat, and some other plants which are normally 



554 READING-COURSE FOR FARMERS, 

self-fertilized do not show this decrease in vigor as a result of inbreeding. 

Indeed, in such plants, cross-fertilization ordinarily results in decreased 

vigor and should be avoided. 

IMPROVEMENT OF PLANTS PROPAGATED BY BUDS, 
CUTTINGS, Etc. 

One kind of plant improvement which has been very greatly neglected, 

even by the most scientific plant breeders, is the improvement which 

may be accomplished through bud selection. The fact that there are 
bud variations which correspond in considerable measure with seedling 
variations has been mentioned in connection with the discussion of 

variation. Careful studies of such bud variations show that they may 
be classified very nearly the same as the variations which occur in 

seedlings. An examination of almost any plant, as, for instance, the 

maple, will show that different branches vary slightly from each other. 

Branches which are located differently on the limb, and are therefore - 

exposed to different intensities of light, commonly develop quite differ- 

ently, showing variations in length of branch, length of internodes, 

etc., similar to the variations between seedlings grown on rich and 

sterile soil. 

Aside from these variations it is frequently found that there are 

more marked types, sometimes going so far as to result in an entire 

change of character. It would seem that each bud has more or less of 

an individuality of its own, just as each seed or each plant has its indi- 

viduality, although in general the difference between the branches 

growing from certain buds are not so great as between different indi- 

viduals. This difference between buds is quite commonly recognized 

by horticulturists, but the differences are not so commonly used in 

general breeding. Still, we have many varieties which have been pro- 

duced by the selection of these so-called bud sports, or bud variations. 

It is not uncommon in chrysanthemums and azaleas to find different 

colored flowers and different forms of flowers produced on the same plant, 

and by taking cuttings for propagation from these different kinds of 

branches, different types may be reproduced and retained. Such varia- 

tions as these are in large measure variations that occur following hybridi- 

zation. Such types of bud variations are not uncommonly used in 

carnations and roses in the production of new varieties. Many of our 

readers will probably be familiar with the fact that the Pink Enchantress 

and White Enchantress Carnations are simply bud variations from the 

ordinary Enchantress, and that the Red Lawson and White Lawson Carna- 
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tions are simply selected bud variations from the Mrs. Thomas W. Lawson 
carnation, which is a Cerise Pink. It will thus be seen that in plants 

which are propagated by cuttings, suckers, etc., such as carnations, 

strawberries and roses, it is important to carefully observe the difference 

between plants grown from cuttings of the same individual. 

While this type of bud variation and this method of producing new 

varieties by selecting bud sports is familiar to gardeners and horticul- 

turists,it may not be so well recognized that there are smaller bud vari- 

ations in practically all of our standard varieties of apples, peaches, etc., 

with particular reference to productiveness and quality, and that it is 

probably here that is presented the most practical opportunity for 

gardeners and horticulturists to utilize methods of bud selection. It is 

a common observation, for instance, that in an orchard of Baldwin 

apples, all of which are propagated, by grafting from one original tree, 

that there are nevertheless individual differences between the trees. 

Growers frequently observe that certain trees in the orchard of the 

same variety, produce more highly colored fruit, or fruit of possibly 

slightly better quality, or that certain trees are more highly productive 

than others. These differences are general and are commonly observed, 

yet they are rarely or never utilized in propagating an orchard. Almost 

every horticulturist recognizes that it is important that buds or scions 

used for propagation, should be taken from such good productive trees 

which give fruits of superior quality. Buds taken from such trees are 

likely to reproduce these good qualities; while if buds are taken from 

trees of the same variety which are rather unproductive, or of poor 

quality, these detrimental qualities are likely to be reproduced. Yet, 

with this fact recognized generally, there is scarcely an orchard in the 

state in which trees have been grown from such selected buds, and 

nurserymen at the present time do not pretend to furnish trees grown 

from buds taken from good selected trees. Selection of buds for propaga- 

tion, from good plants is clearly important in the apple, peach, pear, 

grape, and practically all of the fruits we commonly grow. It would 

seem that farmers who contemplate increasing their acreage of orchard 

could easily order unbudded nursery trees, which could be planted in 

the orchard, and then grafted, or budded with scions taken from selected 

trees of the varieties desired. By such methods the trees could be 
secured at more reasonable rates, and the grafting would cost but little 

if done by the farmer himself, the process being very simple. 

Messrs. Galloway and Dorsett, of the United States Department 

of Agriculture carried on selections with violets for a number of years, 

taking cuttings for propagation from plants of known flower produc- 
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tion. By selecting cuttings from plants that had produced large numbers 
of saleable flowers they were able to greatly increase the yield per plant 

as grown in hot houses, and as plants grown in this way are very costly, 

the grower can well afford to give strict attention to the character 

of the plants from which cuttings are selected for propagation. 

It is frequently noted that strawberry plants of the same variety 

differ greatly in the number and size of fruits produced, and it is prob- 

able that by taking slips for propagation from such superior plants, 

the quality of the next crop could be greatly improved, in yield, flavor, 

and size of berry. Such an experiment can easily be carried out by any 

boy or girl on the farm and will form an interesting and profitable 

diversion. 

CAN A FARMER, OR A FARMER’S BOY, DO ANYTHING IN 

PLANT BREEDING? 

The writer has endeavored, throughout this paper, to emphasize 

the fact that the principles of plant breeding and improvement are 

simple and can be carried out by the ordinary worker almost or quite 

as well as by the scientist. It does not require scientific training to 

be able to succeed in a work of this kind. Plant breeding is an art, 

not a science, and anyone knowing the simple methods of breeding, 

and having at heart a love for nature, can certainly make advances of 

importance. 

As an illustration of the claim that boys can do work of value in 

breeding, the writer would cite the incidence of Mr. Burbank’s creation 

of the Burbank potato. I had the pleasure of hearing Mr. Burbank, 

now famous the world over for his work in plant breeding, describe 

the origin of this potato which is now one of the most widely grown 

sorts in the country. This was apparently the first of Burbank’s great’ 

productions, and was originated by him while he was still a mere school- 

boy. He had heard Mr. Breese describe the origin of the Early Rose 

potato, and through this had become interested in the formation of 

varieties. On his road to school he daily passed through a field of Early 

Rose potatoes, and, knowing of Mr. Breese’s success, was continually 

looking for seed balls, which this variety very rarely produces under 

ordinary conditions. Fortunately one day he found a plant developing 

two seed balls, and in such a location that he was required to pass near 

it every day on his way to school. He daily observed the gradual develop- 

ment of these seed balls, guarding them with jealous care during their 

ripening. Unfortunately one ball fell before maturing and was found 
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to be worthless. Shortly after this, when the other ball was practically 
ripe, and he was expecting to harvest it, he visited the plant and found 

that this second ball had disappeared. Mr. Burbank, in describing 

the incident, said that, boy-like, he fell on his knees and searched for 

the ball, crying over its loss. Every day, for nearly a week after, 

he visited the location and 

looked for this lost seed ball. 

He said that he could not 

give it up as lost and finally 

he found it some 15 or 16 

feet away from the original 

plant, hidden under another 

vine, where it had evidently 

fallen after having been 

knocked off by some one 

passing the plant rapidly. 

_ He preserved the seed ball, 

grew the seed the next year, 

and from among the progeny 

selected the original plant 

which gave the Burbank 

potato. This success stimu- 

lated-him in his early desire 

to breed plants, and is prob- 

ably responsible for the 

great success which he has 

achieved. 

The writer is acquainted 

with a Connecticut boy who 

has recently started on a 

career which may equal that 

of Burbank. Several years 
ago when a boy of some 16 Fic. 6.—Heads of Gold Coin Wheat showing 

variations 1n Size. 
years of age, he obtained 
some of the select seed of Reed’s Yellow Dent corn, a variety which 

originated in Illinois, and is grown very extensively in that and other 

corn states of the west. This variety, while a heavy yielder, is too late 
for Connecticut conditions. However, he grew the corn and each year, 

selected seed from the earliest progenies, that is, those progenies which 

produced the largest percentage of ripe ears, and were, at the same 

time, high yielders. Within a few years he exhibited his corn at the 
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County Fair, and carried off a premium. This was followed by premiums 

from the State Fair, and in 1907 he won the Orange Judd Contest, a 

$100.00 prize for the best and most profitable acre of corn grown in 

_ the United States, the yield for that year on an average being 1214 
bushels of shelled corn per acre. Last year, 1908, a surveyed and 

measured acre, husked and weighed under the supervision of town 

officials, yielded 1334 bushels of shelled corn. This young man, Mr. 

Howard N. Brewer, of Hockanum, Conn., is breeding and selling seed 
corn of several varieties. His career, just started indeed, shows what 

any young man on the farm, having intelligence and perseverance can 
accomplish. Every county and every township in the state needs a 

breeder who will be giving careful attention to the selection of seed. 

There is thus room for dozens of young men and farmers of all grades 

and stations to take part in work of this nature. All cannot breed 

seed for sale, but the greater reward in the long run to the nation as 

a whole will come from breeding seed on each farm for the use of that 

farm. The writer would urge boys on the farm to train their obser- 

vation. They should study plants carefully. They should observe the 

different corn plants, wheat plants (fig, 6), oat plants, and the different 

plants of other crops, selecting and trying seeds from the different types 

of plants found. Girls, also, can have a hand in work of this nature. 

They can study variations in the garden flowers or vegetables. Petunias, 

verbenas, radishes, tomatoes, indeed ail plants, exhibit these variations. 

It is probable that thcre are dozens of plants of wheat, oats, corn, etc. j 

produced every year in the state, which, if found and cultivated sep- 

arately, would produce varieties that would almost revolutionize the 

growing of these crops. 

We need trained observers all over the country in order that these 

good plants, the Shakespeare’s of their kind, may be found and utilized. 
Nature is the handiwork of the Almighty, and this study of Nature can 

but make one better and wiser, and give greater assurance of success. 

Boys and girls, see what you can do in this direction! Men, don’t let 
the boys and girls get ahead of you! . 

Note:—In the near future Farmer’s Reading Course Bulletins will be 

published containing detailed descriptions of the methods which may be 
used in the breeding of corn and potatoes. 
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are any problems in your farming, whether on these subjects or others, 

on which you think we may be able to help you, write to us on 
this paper. 

The next Reading-Course Bulletins will be sent to those who return to 

us this discussion paper, which will be an acknowledgment to the receipt 

of this Bulletin. This paper will not be returned to you, but we shall 
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The objects of these questions are: 

(1) To lead the reader to systematize his own thoughts on the subject 

of Plant Improvement, or Plant Breeding, in order to determine wherein 

his personal observations accord with the statements expressed in this 

paper, and, 

(2) To furnish information to the members of the College Staff on 

the nature of the information on breeding subjects most desired by 

their readers. 

Farmers are urged to carefully read the paper on this subject and then 

to fill in this supplement with accurate answers to each question. 

z. Are you attempting to breed any crops? If so, what crops? 

2. Do you believe that farmers generally could be induced to purchase 

highly-bred seed for planting purposes, if local men were breeding plants 

as carefully as many are now breeding poultry, hogs, etc.? 

3. Why is it that farmers do not more generally select and breed the 

crops they are growing? 
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4. ‘How can farmers be induced to give more attention to the subject 
of plant-breeding ? 

5. Wnat do you consider the best way to get boys interested in farm 

work and farm life? Cannot a study of plant improvement be used to 

stimulate this interest? 

6. What are your ideas regarding the importance of having varieties 

adapted to soil and climatic conditions? Can you give illustrations 

from your experience? ; 

7. Have you observed any variations among the plants you are grow- 

“ing? If so, describe them, and state what types of variation they 

represent. x 

8. Have you observed cases of environmental influence on plants? 
Were such changes inherited in the next generation? 
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9. Have you observed any case of improvement in a crop by selection? 

If so, describe the improvement and the methods used in its production. p Pp 

ro. How generally, in your experience, do plants transmit their charac- 

teristic qualities to their progenies? 

rz. Have you noticed any variation in yield or quality of different 

trees of the same variety of apple, pear, or peach? 

12. Have you ever observed any bud variations as exhibited by differ- 

ent branches on the same tree or plant? 

13. What are some of the improvements in plants which breeders 

might produce and which would be valuable to farmers? 

Sotiris (Sachse ene ale een Sis eS Postothice 7.) <ssiee eos e ek 

Note-—Your name appears on our mailing list as this Bulletin is 
addressed. If incorrect, please write ws. 

Address all correspondence to Farmers’ Reading-Course, Ithaca, N. Y. 
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II. CORN 

While corn is extensively grown in New York and is one of our most 

important agricultural crops, as a whole it seems to the writer that it is 

a much neglected crop. It is grown largely for ensilage purposes, but 

only to a limited extent for the grain. New York produces an abundance 

Fic. 1.—Typical ears of Pride-of-the-North corn, one of the best 
early varieties. Crop of 1907, New York. 

of hay and roughage but has a shortage of concentrates. If more atten- 
tion was given to the improvement of corn it is probable that its culti- 

vation for grain would become more general. Wegreatly needearlier dent | 

varieties of higher yielding capacity (Fig. 1), In the majority of cases 

563 
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where corn is grown for the grain, flint varieties are yet used, although 

dent varieties are in general higher yielders. When corn is grown for 

ensilage the seed is quite generally obtained from Ohio, Illinois, o1 

some of the western corn states, when it is probable that by careful 

breeding we could produce local strains that would give just as good or 
better yields and which would have the additional advantage that the 
seed could be produced here with safety. Corn which matures suffic- 

iently for good ensilage has reached a stage when the ears, if properly 

preserved, will give seed that will grow well. A reduction of a week in 

the season of such a variety would probably render it sue early 

so that mature seed could be selected. 

It is important that farmers grow their own seed corn or at least use 

the seed of some variety grown in their neighborhood which is known 

to give good results. Seed procured from a distance may not be gocd 

seed or may have been grown under entirely different conditions. It 

is usually shelled so the grower does not know whether it has been 

shelled from good ears or not. The only way therefore of getting good 

seed is to raise it oneself or buy it from a local man known to be growing 
a good variety adapted to the locality. 

In this paper the writer will describe two simple methods of corn 
selection which he believes to be applicable to general conditions and 

not too complex for farmers to carry out. The methods are not advo- 

cated as careful breeding methods but simply as method of seeds im- 

provement. 

First Method of Corn Seed Improvement. 

The grower should select twenty-five of the best ears of corn which 

he can find by a careful examination of a large quantity of ears of a 

known good variety. These ears should be solid and heavy for their 

size, of medium length and of medium diameter. They should have deep 

kernels and moderately small cob (Fig. 2). The kernels should be firmly 

set on the cob, not moving readily, thus giving a feeling of solidity to 

the ear. This solidity indicates thorough maturity of ear at husking 

time. The ear should be cylindrical, have straight regular rows and be 

well filled at butt and apex. The grower should study different ears 

until he has well in mind the best type of ear present in the variety 

he is growing and each of the twenty-five ears selected should be the 

best representations of this type. 

Practically every farmer knows a good ear of corn but in this State 

where early maturing strains are necessary the tendency is to select too 

large ears. This is especially true in such good seasons as tne last has 

been when any variety medium early in season matured fully. Ordi- 
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narily, however, the dent varieties and large eared flint sorts have 

difficulty in maturing in the greater part of the State, and early ma- 

turity is thus one of the necessary characters for a successful corn for 

New York conditions. Large eared sorts are uniformly late in season, 

requiring considerable time to oe out and mature. What we appar-. 

ently desire, therefore, is 

a variety giving a rather 

smaller ear than is se- 

lected in the corn States 

of the middle west. 

If the field of corn is 

standing from which se- 

lections of ears are to be 

made, the work should 

be done shortly after the 

first light frosts. The 

grower can pass slowly 

along row after row, stri p- 

ping down the husks and 

examining each ear that 

from outside appearances 

looks promising. A con- 

siderable number of very 

good, fully matured ears 

should be selected in this 

way and from these ‘the 

best twenty-five can be 

selected for the seed im- Fic. 2.—Kernels short and undesirable on left-hand 
ear; kernels long and well-shaped on right-hand 
ear. Pride-of-the-North corn. 
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provement work. 

If the corn, from which 

selections are to be made has been cut, it should be husked before any 

severely cold weather has occurred, as no opportunity should be allowed 

for the seed to freeze before it is thoroughly dried. After husking, the 

twenty-five best ears can be selected as before, the early maturing ears 

being judged by the solidity of the kernels on the cob. 

By whichever method the twenty-five ears are selected when once 

they are selected, which should have been done before any freezes have 

occurred, they should be hung up in a warm dry room, preferably in a 

room where a fire is maintained for a portion of the day at least. It is 

important that the ears dry quickly as this improves the germinability 

and vigor of the ensuing crop. 
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Preserve these twenty-five select ears together. When ready to 
plant, first shell off the imperfect kernels at tip and butt of each ear 

and then shell the twenty-five ears together and plant them in a seed 

patch at some distance from any other crop of corn of any kind. This 
insures that individuals from good ears will be pollinated and fertilized 

by individuals from similarly good ears, which is one of the most import- 

ant factors in the improvement of any crop. 

When this seed patch matures it may be husked standing, or cut and 

husked from the shock as the farmer desires. Whatever method is 

used the seed should be ready for selection before any severe freezes 

have had opportunity to affect its vitality. From the corn produced 

on this patch select again the twenty-five best ears to use the ensuing 
year in planting a seed patch and also select a sufficient number of wns 

best ears remaining to plant the general crop. 

All of these ears saved for seed should then be hung up in a heated 

room where they will dry quickly. Quick drying is such an important 

thing in ordinary New York autumns that this should not be neglected. 
The above method it will be observed has in it but one process not 

now followed quite generally by New York corn growers; this is simply 

the planting of an isolated seed patch from the best ears so that plants 

jrom good ears wiil be fertilized by plants from good ears. This seed patch 

need not be very large, only from one-quarter to one acre, depending 

upon the size of the corn crop grown. If the farmer is planting a large 

corn acreage and twenty-five ears are not sufficient, a larger number can 

be selected each year and the seed patch increased in size. 

This method is not so complex but that every man who is growing 

from ten to twenty acres of corn could well afford to put it into practice. 

It requires little time and extra expense and no note keeping. The 

seed patch could be cultivated alone or in connection with some other 

crop such as potatoes. If planted in hills, the seed patch should be 

thinned to a regular stand of either two or three stalks per hill according 

to the richness of the soil. If drilled it should be thinned out so that 

there is only about one stalk per foot in the rows. In other words, the 

stalks in the seed patch should not be crowded. 
The general application of even this simple method of seed improve- 

ment throughout the State would doubtless mean an average increase 

of some five bushels per acre in our corn crop. 

Second Method of Corn Seed Improvement. 

Select the twenty-five best ears obtainable in the beginning as indicated 

above, preserving them carefully under the best conditions. When 
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ready to plant, shell these twenty-five ears, discarding impertect kernels 
at apex and base, and keeping the grain from each ear in a separate 

bag. -Number these bags, 1, 2, 3, etc., up to 25. 

1909 operations. We will assume that planting operations begin in 

the springof1go9. Selectasmall field where the soil is uniform and which 

is at some distance from any other corn field, at least from 500 to 1000. 

feet, and which is large enough for fifty rows twenty-five hills long. 

Plant twenty-five hills in each row with five kernels per hill. It is 

desirable to plant 50 rows so that two rows in different parts of the 

Fic. 3.—Product of a 25 hill progeny, from one select ear showing late maturity: 
ears on left unripe; ears on right ripe. 

field may be planted from each ear. The soil in New York is in 
general so uniform that the use of two rows is advocated in order 

to get a more reliable test of the yielding capacity of each of the select 

ears. Rows 1 and 26 should be planted from bag 1, rows 2 and 27 from 

bag 2, and so on until rows 25 and so are planted from bag 25. . In this 

way the grower will have left over about one-half of the seed of each 

ear, numbered the same as the corresponding rows. Save this seed care- 

fully, keeping each lot in its numbered bag. 

After the corn in this seed patch is well up, thin uniformly to three 

stalks per hill. Should the land be poor thin to two stalks per hill. 

Cultivate just the same as an ordinary crop. 
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In the fall when the crop is mature and before any severe freezes havé 

occurred, husk each of these rows sevaratcly and weigh the product, 

determining which rows have given the best yicld. Also carefully note 

the comparative maturity of the ears from each row as earliness is an 

important point in New York (Figs. 3, 4 and 5). Remember that two 

rows were planted from each ear to average up the soil conditions. The 

total yield of the two rows planted from the same ear and their degree 

of earliness should thus be taken as the measure of value of the original 

ear. Considering both yield and degree cf earliness, determine which 

Fic. 4.—Product of a 25 hill progeny, from one select ear, showing early ma-. 
turity: ear on left unripe; ears on right ripe. 

of the twenty-five ears planted has turned out the best and select the 

eight or ten best, making note of the numbers of the rows so sclected. 

Half of the seed of each original ear has been retained, it will be remem- 

bered, for further use. 

After determining the ten best rows select the best seed ears from 

these rows and enough more of the best seed ears produced in the remain- 

ing portion of the patch to obtain sufficient seed for your entire crop in 

t910. This seed should then be dried quickly by hanging in a well 

ventilated room artificially heated. 

1910 operations. Select again in t1g1o, a small field at some 

distance from any other corn field and prepare for planting. Of the 
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seed retained from the ears planted in 1909, take those sacks numbered to 

correspond with the rows which were selected in 1909 as superior, mix the 

seed from these sacks together thoroughly and plant in the isolated plat. 

By this method it will be noted all of the seed planted will be known 

to have come from an ear of high producing power and maturing well 

in general, these points having been determined the preceding year. 

Fic. 5.—Product from 25 hill progeny; rows graded into piles of ripe and un- 
ripe ears. 

The general crop this season is planted from the ears selected from 

the trial plat in 1909. 

When the small isolated plat from the select ears ripens in the fall, 

carefully examine and select the best twenty-five ears which preserve 

carefully as in other cases for continuing the selection, 
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After these twenty-five best ears have been selected, sort over the 

remaining ears and preserve a sufficient number of the best to plant the 

general crop in IgIlI. 

1g11 operations. The twenty-five best ears selected the preceding 

year should be shelled together in sacks numbered from 1 to 25, the 

poorly formed apical and basal kernels being discarded. This year the 

isolated test plat should be planted as in 1909, of fifty rows twenty- 

five hills long; rows 1 and 26 being planted from ear 1 in bag 1, rows 2 

and 27 with seed from ear 2 in bag 2, andsoon. The portion of the seed 

of each of the twenty-five cars not planted should be retained as in 1909, 

for planting a seed plat in 1912. 

When this plat matures in the fall, the product of the progeny from 

each ear being in two rows in each case, should be weighed up and the 

separate progenies. carefully judged, the eight or ten best being deter- 

mined as in 1909. After which a quantity of the best ears are selected 

to plant the general crop in 1912. 

The general crop in this year, 1911, should be planted with the second 

select seed taken from the isolated plat of 1g1o. 

This method of selection it will be observed is a two-year method 

which provides for selecting and testing the yield of the best twenty- 

five ears the first season, and then the next year growing the select 

seed, as determined by this test, in an isolated plat together so that 

known good producers will be crossed with good producers. It provides 

each year for taking seed corn for the general crop from an isolated 

plat where only highly select ears have been planted. 

The only element contained in this method which is not also contained 

in the first method suggested, is the growing of a portion of the seed 

of the select ears one year in numbered rows and testing their trans- 

mitting power, so that when the isolated patch the second year is planted, 

it will be with seed of ears of tested producing power. This second method 

is rather more complex than the first method but it is still simple and 
is doubtless preferable where growers will take the time to carry it out. 

Either of these two methods, however, will certainly give desirable results 

and may be unhesitatingly recommended the writer believes for the 

general use of corn growers in the State. 
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A discussion paper is sent out with all Farmers’ Reading-Course 

Bulletins, for two reasons. (1) We should like to have your own ideas 

on these subjects. On some of these points you have probably had 

experience that will be interesting and valuable to us. No matter what 
the Bulletin says, if you have different opinions on any of these subjects, 

do not hesitate to state them on this paper and give your reasons. 

(2) We should like you to use this paper on which to ask us questions. 
If there are any points which the Bulletin has not made clear or if there 

are any problems in your farming, whether on these subjects or others, 

on which you think we may be able to help you, write to us on 
this paper. 

The next Reading-Course Bulletins will be sent to those who return to 

us this discussion paper, which will be an acknowledgment to the receipt 
of this Bulletin. This paper will not be returned to you, but we shall 

look it over as carefully as we would a personal letter, and write to you 

if there are any points about which correspondence is desirable. You 

may consider this Discussion-paper, then, as a personal letter to us. It 

will be treated as such, and under no circumstances will you be quoted. 

As the Discussion-paper will contain written matter, it will require 

letter postage. 

If you are not interested in this Reading-Course Bulletin, we have 

others on other subjects, and we shall be glad to send any of these to 

you on request. The titles of the nine series of the Reading-Course 

Bulletins now available are: 1. The Soil and the Plant. 2. Stock Feed- 
ing. 3. Orcharding. 4. Poultry. 5. Dairying. 6. Farm Buildings and 

Yards. 7. Helps for Reading. 8. Miscellaneous. 9. Breeding. 

o/t. 
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The objects of these questions are: 

(1) To lead the reader to systematize his own thoughts on the subject 
of Plant Improvement, or Plant Breeding, in order to determine wherein 

his personal observations accord with the statements expressed in this 

paper, and, 

(2) To furnish information to the members of the College Staff on 

the nature of the information on breeding subjects most desired by 

their readers. 

Farmers are urged to carefully read the paper on this subject and then 

to fill in this supplement with accurate answers to each question. 

1. Do you now grow much corn for grain? If so whaz xind? 

2. Do you grow corn for ensilage? If so what kind? Where does 

the seed come from? Do you buy it on the ear or in bulk? 
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3. Are you using your own corn for seed? If so, how much attention 
do you give to the selection of ears? 

4. Are you or any of your neighbors at present breeding corn with a 

separate breeding patch? 

5. From your experience and observation do you think that the sepa- 

rate corn breeding patch can be made of practical value to farmers? 
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6. Is your season too short to thoroughly mature dent corn? How 

much too short? 

7. If dent corn would mature would you raise it for grain in prefer- 
ence to fiint corn? Why? 

8. Do you think there would be a demand among farmers for a good 
variety of dent corn that would mature, grown and bred by a local 
grower? 

9. Is the second method of selection described, too complex and trouble- 

some to be suited for the general use of farmers? 

Address. 's< spss ee b's 0) cine ee 

Name. : s.dux bce ceeehosse see cae 
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METHODS OF BREEDING AND IMPROVING THE 

POTATO: CROP 

H. J. WEBBER 

Professor of Experimental Plant-Breeding 

New York produces more potatoes by nearly double than any other 

state in the Union, the potato being one of our most important agri- 

Fic. 1.—Tubers of Rural New Yorker (4 nat. size). Top row left, poorly shaped spher- 
ical tuber, too large; right, well-shaped tuber of about right size. Bottom row left, 
well-shaped tuber with good eyes, but rather small; right, too long and large a tuber, 
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cultural crops. In 1907, according to the statistics gathered by the 

U. S. Department of Agriculture, New York grew 426,000 acres, 

which gave an average yield of 98 bushels per acre, and a total 

crop of 41,748,000 bushels. The average valuation is given as 57 cents 

per bushel, at which rate the farm value of the crop in New York was 
$23,796,000. New York stands first among the states in potato pro- 

duction, both as to amount of acreage, total product and value or prod- 

uct. Michigan, the next largest potato-producing state, in 1907 grew 

299,000 acres, which gave a yield of 26,910,000 bushels of potatoes. 

While New York stands first in acreage and total production, our yield 

per acre is very low, averaging only 85 bushels per acre for the last ten 

years. In yield per acre the rank of New York among the states was 

in 1905 forty-second, in 1906 sixteenth and in 1907 twentieth. It 

would seem from this low average yield per acre that there would be 
considerable opportunity of increasing the yield, especially by breeding. 
Yields of 300-400 bushels per acre are not uncommon in New York, 

and in England and Scotland yields of 700-1000 bushels per acre are not 

infrequently obtained. Probably less attention has been given to the 

selection of the seed by farmers generally than to any other factor of 

their cultivation. Breeding of new varieties of potatoes is naturally 

accomplished mainly by the growing of seedlings and the selection of 

the best, or by the hybridization of the different varieties. The majority 
of our ordinary varieties of potatoes, however, have lost the ability to 

produce fertile seed except under rare conditions. This sterility is 

apparently due to the continued amelioration under continuous vegeta- 

tive propagation from the tubers. The history of development of 

cultivated plants as a whole indicates that when a plant is propagated 

for many years vegetative'y, it gradually shows a tendency to produce 

fewer and fewer seeds. This would naturally be especially true when, 

as in the potato, the part for which the plant is grown is not the fruit. 

The difficulty of obtaining seeds from our ordinary types, and, further- 

more, the cost and expense of growing and testing scedlings, would pre- 

clude this type of potato-breeding from being recommended as desirable 

for farmers generally to undertake. Must growers, then, give up the 

idea of improving their own seed, or are there some methods of breeding 

and improvement which are satisfactory for general use? 

IMPROVEMENT BY HILL SELECTION 

Fortunately, we have in the potato an illustration of a plant which 

can apparently be greatly improved by tuber or bud selection. Whena 

single whole tuber is planted in a hill, the yield of the hill becomes a 
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measure of the productivity of the bud, which formed the seed tuber 

planted, and this is true in a large measure also when single pieces of 

the tuber are planted in a hill, provided these pieces are of the same size. 

Experiments which have been conducted by several investigators 

have demonstrated that hills differ greatly in their productivity, and 

that this tendency is one which is in considerable degree transmitted 
to the hill or tuber progeny. 

In experiments on the Cornell Farm great variations in the yield of indi- 
vidual hills have been obtained. In the summer of 1908 a fairly well 

selected strain of Sir Walter Raleigh potato gave an average of two 

and one-half pounds per hill, which in a perfect stand with rows three 

feet apart, and the hills one and one-half feet apart in the rows, would 

give a yield of slightly over 4oo bushels per acre. In this same selected 

strain the minimum-yielding hills gave only eight ounces per hill, which 

would represent a yield of 80 busheis per acre, planted as above, while 

the maximum-yielding hills weighed slightly over four and one-half 

pounds per hill, which in a perfect stand would give a yield of 726 bushels 

per acre. Unselected Early Rose planted in the same soil averaged 

only one pound per hill, which would give a yield of 1614 bushels per 

acre. The maximum-yielding hills of this strain, however, reached as 

high as three and one-fourth pounds per hill, which represents a yield 

of 5244 bushels per acre. It would thus seem that with our ordinary 

varieties there is a great difference in the yield of hills, even when pieces 

of uniform size are planted, and that there is thus great opportunity 

in selecting high-yielding hills. There have been very few experiments 

carried out to show what effect could be expected from such selection. 

The most reliable results of this kindof which the writer has knowledge 

are those that have been obtained by C. W. Wade of the Ohio Experi- 
ment Station at Wooster, Ohio. 

In these experiments, which were begun in 1903, ten high-yielding 

hills and twenty low-yielding hills were selected and the seed preserved 

separately. In 1904, ten hills each were planted from seed of the ten 

heavy hills and five hills each from seed of the light-yielding hills, mak- 

ing 100 hills of each group. To compare with these as a check, too hills 

were planted from seed which had been selected without reference to 

individual hills. 

In 1905, 100 hills were again planted with seed from high-yielding 

hills and 100 hills from iow-yielding hills, the seed being selected respec- 

tively from the high-yielding and low-yielding hills of the 1904 crop. 

A similar check to that of the preceding year was also planted. In 

1906 the same policy was pursued, the results reported thus representing 

19 
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three years of selection. The following table quoted from Mr. Wade's 
report summarizes the results clearly .* 

SUMMARY OF RESULTS FROM USE OF SEED PoTaTOES FROM HIGH-YIELD- 

ING HILLS AND FROM LOW-YIELDING HILLs. 

(Variety, Carman No. 3) 

Yield of 100 Hills Number of Tubers in 100 Hills 

Source of Seed Total | Total | Total Average | Total | Total | Total | Average 
1904 1905 1906 1904-5-6 1904 1905 1906 1904-5-6 

hss.) Lbs..| bss | s-aEbs. 
High-yielding hills., 125 C730) 138 781 865 676 774 
Check-rows....... PUsell  agoy Mae IIO 413 630 479 607 
Low-yielding hills. 84 75 61 73 566 546 364 492 

It will be seen from this table that the average yield of the 100 heavy 

hills for the three years was 138 pounds against a similar average of 

73 pounds for the light-yielding hills. This and other experiments 

indicate the importance of the hill selection of potatoes and the writer 

believes that breeding work of this nature will prove very valuable for 

the potato-grower to pursue with the view to improving the seed primarily 

for his own cultivation and possibly also for sale. Following is a short 

outline of two such methods of breeding which will serve as a guide to 

farmers and breeders starting work of this kind. The first of these 

methods is rather complex and more suited to growers desiring to grow 

seed for sale. The second method (see page 765) is the more simple 

and seems to the writer to be satisfactory for use of farmers generally, 

and he believes that every farmer growing potatoes extensively should 

use regularly some such method as one or the other of these. 

FIRST METHOD OF POTATO SELECTION 

Selection of Foundation Stock of Potatoes 

Probably no crop generally grown is more influenced by environment 

than the potato. The experience of growers indicates that a variety 

found to be the best suited to the local conditions on one farm may not 

prove to be the variety best suited to the conditions existing on an 

adjoining farm. It thus becomes desirable for any farmer who is grow- 

*C. W. Wade. ‘‘ Results of Hill Selection of Seed Potatoes.’”” Am. Breeders 
Association Report Vol. III., pp. 191-1 98 (1907). 
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ing potatoes extensively to test varieties sufficiently to determine which 

is the variety best suited to the local conditions concerned. This 

ordinarily does not require an extensive test as the experience of growers 

in a region has usually shown the general superiority of a comparatively 

few varieties and a test can thus be limited to these varieties which in 

general are known to be the best. The writer would not urge this test 

of varieties, if it were not very important to begin any breeding work 

with the best variety available. Breeding work requires so much atten- 

tion that it does not pay to start with an inferior variety. The 

first effort of any one contemplating breeding with potatoes is thus to 

determine the best foundation stock to use for the selection work. If 

the grower has had extensive experience in growing potatoes and has 

determined that a certain variety gives the best results under his con- 

ditions, he is in position to start the selection without a further test 

of varieties. 

Growing Potatoes for Selection 

The influence of the number of eyes and size of piece planted as seed 

has so much to do with the yield of the hill that fields planted in the 

ordinary way are very poorly adapted to begin the work of selection. 

It is of primary importance that the first selections be of the very 

highest type obtainable, as it is a common experience that the 

first selection is the most important. Too much attention cannot be 

given therefore to the first selection. The writer would thus urge the 

following method as one of the most satisfactory to be pursued: 

(1) Examine a large number of tubers of the variety selected as the 

foundation stock and decide on the most desirable shape and type of 

tuber. In general a moderately large tuber, which is oblong or some- 

what cylindrical in shape and oblong in cross section, is considered most 

desirable (Fig. 1). A spherical tuber if sufficiently large to be desirable 

is so thick that in cooking the outside is likely to become overdone 

before the interior is properly cooked. A tuber with shallow eyes, 

netted surface and white color, is also usually preferred. Probably 

the best sized potato for general use is one weighing seven to eight 

ounces. A potato of this size does not have to be cut when served, as 

a single tuber is about the right size to serve to an individual. Again 

this sized tuber is well fitted for cooking and it is small enough so that the 
interior will cook nearly as quickly as the exterior. Probably the most 

desirable shape is when the tuber has a major axis or length of three 

and one-half to four inches, with a width of possibly three to three and 

one-fourth inches, and a thickness of two to two and one-fourth inches. 
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In a tuber of this shape the center of the potato at any point is only 

about one inch from the exterior. 

(2) When the ideal character and size have been determined, examine 

a large number of tubers and pick out a thousand or more having this 

size, shape and general character. This is work that can be done in the 

late fall and winter when there is no rush of other farm work, and time 

should be taken to secure a considerable number of these tubers of the 

same character. These are to be used as the seed for planting the 

selection plot and the number selected should correspond to the size of 

the plot which it is desired to plant, four hills being planted with each 

tuber. There should certainly not be less than one thousand and a 

much larger number is more desirable. The prospective breeder 
should remember that success in breeding work depends upon selecting 

the one individual that gives the very highest yield possible under the 

conditions, and the larger the number of individuals examined the 

more likely is he to discover the one producing the maximum yield 

which will give a valuable new strain. There is no loss in growing this 
selection plot aside from the greater amount of time required for the 
digging, so that one should grow a considerable number of plants. 

(3) The planting should be arranged in such a way as to secure a test 

of the productivity of each tuber. To do this the following method may 
be recommended. Cut each tuber into four uniform sized pieces, mak- 
ing each cut longitudinally so that each piece will contain an equal pro- 

portion of the basal end and the apical end of the tuber. Plant four 
hills with each tuber, one piece in the hill. These should be planted con- 
secutively in each row beginning at one end, so that starting at that 

end the first four hills will be from one tuber, the second four from another 

and so onthroughout the length of the row. Theobject inplanting this 

way is that four hillscan be dug together and the total product weighed 

to obtain a measure of the productivity of the seed tuber planted (Fig. 2). 

Probably the best way to plant these is to drop the selected tubers one 
to each four hills and then go over the row and cut each tuber and 

plant its quota of four hills. The hills in the row should be planted 
somewhat farther apart than in ordinary planting, probably 20 to 24 

inches. If this is not done a somewhat greater distance than ordinary 
should be left between each two four-hilltuber-units. The writer would 

advise that one hill be left unplanted between each two four-hillunits. It 

would doubtless be convenient and desirable to have the plants in rows 

both ways to facilitate digging. For this selection-plot of potatoes, 

choose a field of moderately good fertility and as uniform throughout 

in soil as it is possible to obtain. 
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(4) Manure and cultivate the plot of potatoes grown for selection 

just the same as you do your ordinary crop. 

How to Make the Selection of Potatoes 

Field Examination. A careful examination of the selection field 
should be made as the vines begin to mature and while they are yet 

Fic. 2.—Four-hill tuber-units of Burpee’s Extra Early potato grown side by side 
from original tubers of about same size. On right, very low yielding progeny; on 
left, good yielding progeny of well-shaped tubers. 

green. This examination should include observations on diseases and 
vigor of the tops. If there are any marked differences apparent between 

the different four-hill units, those with the best appearing, most healthy 

tops should be marked by small stakes which can be stuck in the ground 

beside the hills. This field examination, while important in careful work, 

probably could be omitted without very great loss, as after all the yield 

is the primary character. 
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Digging the selection-field. The digging of the field grown for selection 

purposes requires considerable care, and here hard workisnecessary. Dig _ 

each four-hill unit grown from the same tuber separately, being careful to 

get all of the product and avoid cutting or injuring the tubers if 
possible. Carefully place the product of each four-hill tuber-unit 

together at one side of the row, and if it is a tuber-unit marked with a 
stake in the field examination, keep the stake with the product of the 

unit. A good way to dig in order to avoid getting the hills of different 

tuber-units mixed, is to dig across the field, in a direction at right angles 

to the direction the rows were planted. First dig the four hills of the 
first tuber planted in the first row, then the four from the first. tuber in 

the second row, then the same in the third row, fourth row, etc., through 

the field. Next dig the four hills from the second tuber planted in the 

first row, then the four from the second tuber in the second row, etc. 

By this method of digging, especially if the hills are rowed both ways, 

there will be little danger of mixing the product of the four-hill units. 

Making the selections. The problem after digging is to select fifty 

to one hundred of the best tuber-units,—best, that is, in yield, uniformity 

of product, color, shape, etc. After the potatoes are dug and the pro- 

duct of each tuber-unit is laid out separately, the real work of selection 

begins. The following are the important steps in this process: 

(1) Go over the field and study the tuber-units in a gross way until 

you have well in mind the variations in yield and the general uniformity 

of the tubers in the various tuber-units (Fig. 3). Remember that the total 

yield is not the only important character. What one wants is to dis- 
cover those tuber-units which have the largest yield of good merchant- 

able potatoes of the best shape and appearance. Size up the field as a 

whole with reference to these characters. : 

(2) Go over each row carefully and throw out all of those tuber-units 

which can be clearly seen to be inferior; these may be thrown together 

and placed with the general crop of potatoes. For the interest of the 

grower, however, it would be well to weigh the product from some of 

the light yielding tuber-units and preserve the figures for the sake of 

showing the extent of variation occurring. By this first discarding 
process the number of tuber-units will probably have been reduced to 

two or three hundred. It is very probable that in some cases one or 

more of the hills of a four-hill tuber-unit will not grow. In such cases 

the tuber-unit will have to be judged in proportion to the number of ~ 

hills actually grown. 

(3) Now provide yourself with scales of some handy pattern like the 

ordinary counter scales used by grocers, with which the product of each 
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tuber-unit can be easily and quickly weighed. A satisfactory scale 

should weigh accurately to at least a half ounce. Weigh the product 

of the remaining tuber-units, examine the tubers more carefully as to 

their character and uniformity of size in the tuber-unit and select about 

fifty of the best units. These fifty units should naturally be from those 
marked as having good healthy vines in the first examination before 

digging, unless all of the vines at that time were in fairly good condition. 

Fic. 3.—Four-hill tuber-units of Early Beauty of Hebron potato grown side by side 
jrom original tubers of about same size. On lejt, low yielding progeny; on right, 
large yielding progeny but of irregular shape. 

In making these final selections, if some hills in a tuber-unit are missing 
the comparative yield can be easily calculated. If one hill is missing 

a comparative yield for four hills is obtained by increasing the weight 

from the three hills by one-third. If two hills are missing a comparative 

yield for four hills would be double that obtained from the two hills. 
If more than two hills are missing discard the unit entirely. 

The product of the tuber-units selected should then be placed in paper 

bags, the product of one tuber-unit only being placed ina bag. <A good 
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bag for the purpose is the 12 or 16 pound maniila paper bag used by 

grocers. The 12 pound paper bags of good quality should cost only 

about 4o cents per hundred. If the 12 pound paper bag is too small 

use a 16 pound bag. Number each tuber-unit consecutively and place 

this number on the bag. In your notebook record under the number 

of each tuber-unit, the number of large, medium sized, and small 

tubers and the total weight of the product. The bags containing the 

seed should. then be placed in suitable storage where they will not be 

torn or the tubers mixed. The tubers from the best discarded tuber- 

units should be retained to plant the general crop the next year. 

If at digging time the grower is crowded with work and wishes to 

save time, the two or three hundred tuber-units retained after the first 

gross selection (see paragraph 2 above) could be placed in paper bags 

and the more careful examination and weighing of the product delayed 

until some convenient time during the winter when the final selection 

could be made. 

Selecting seed for the second year’s planting 

Some time during the winter or at any convenient period before 

planting time carefully examine the product of each select tuber-unit 

and pick out the ten best tubers of each as judged by the ideal standard 

of a good tuber which has been taken as the type of the selection. The 

ten best of each retain in the numbered sacks for planting and discard 

the remaining tubers. : 

Second year’s planting. In the further handling of the selections 
made the first year the planting the second year must be arranged in 

order to test the productive power of each of the fifty select tuber-units. 
Plant each tuber-unit in a row by itself by the same method used in 

planting the first year’s crop (see p. 758). That is, plant four hills with 
each tuber cutting the tuber longitudinally into four eaual-sized quarters, 

making each cut from base to apex of the tuber. As ten select tubers 

were retained from each tuber-unit this will make forty hills per row, 

and if fifty tuber-units were selected there will be 500 tubers to plant, 

which will make .a total of 2000 hills in the breeding-plot. The land 

used for this breeding-plot should be carefully chosen for uniformity, 

as variations in the land will modify the comparative yield and are likely 

to render the results untrustworthy. Number each row of forty hills 

with the number given the tuber-unit of the preceding year. It is 

desirable for comparison to plant about every tenth row with unselected 

seed of the same variety, cut and planted in the same way, but without 

reference to keeping each tuber separate. The production of these 

check-rows will show whether progress is being made in the selection. 
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Cultivate the breeding-plot and treat it otherwise just as an ordinary 
crop is treated. 

Making the second year’s selections. When the breeding-plot nears 

maturity the individuals should be examined and either the best and 

healthiest vines marked or, if easier, the diseased vines showing weak- 

ness marked, so that they can be discarded later. Then dig each tuber- 

unit as in the preceding year, placing the tubers from each four-hill 

unit together at the side of the row. Each unit should then be weighed 

and the number of large, medium and small sized tubers recorded. This 

will enable the breeder to determine which of the original fifty tuber- 

units selected in the first year has given the largest average yieid in the 

ten tuber-units or forty-hill test, and this is the primary test of the value 

of the original selection. Following the same method as used the first 
year, select from the breeding-plot the fifty best tuber-units, and pre- 

serve the tubers of each unit separately in a paper bag. The majority 

of the selection in this year should naturally be made from those rows 

which have given the highest yield. Number the tuber-units selected 

in this second generation I-1, I-2, 1-3, etc., and 2-1, 2-2, etc. In such 

hyphenated numbers the first figure refers to the number of the tuber- 
unit selected the first year, and the second number, that following the 

hyphen, refers to the number of the tuber unit selected from this progeny 

the second year. Thus in the case of 2-2, the first 2 indicates that it 

was the second tuber-unit selected in the first year and the second 2 

indicates that it is the second tuber-unit selected in the second year 
from progeny of unit No. 2 of the first year’s crop. In the third year 

the numbers can be extended by the same principle, the tuber-units 

selected from progeny 2-2 in the third year being numbered 2-2-1, 

2-2-2, 2-2-3, etc. These numbers can be placed on the bags and notes 

on weight of yield, number of tubers per unit, etc., recorded under the 

same number. 

All of the good tubers from the remaining tuber-units of the breeding- 

plot not selected should be retained for planting a multiplication-plot 

the third year, which should furnish sufficient seed for planting the 

general crop for the fourth year. 

At some convenient period before planting time, as in the preceding 

year, go over the product of each select tuber-unit and pick out the ten 

best tubers of each for the next year’s planting. 

Continuing Selections in Third Year 

In the third year, the fifty selections of heavy yielding tuber-units 

should be planted by the same methods used the second year, at least 
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forty hills of each selection being planted. The row from each unit 

should be plainly labeled or otherwise marked to avoid mixing the 
pedigree. Treat this breeding-plot as described for the breeding-plot 

in the second year, weigh up the product of each four-hill tuber-unit in 

the same way to determine which unit of the second year’s selections 

has transmitted in greatest degree the tendency to yield heavily. Finally, 

select again the best fifty tuber-units to continue the breeding, and 

retain the good tubers of discarded units to plant a multiplication-plot 

in the fourth year. 

In the third year, a multiplication-plot should be planted with the 

good tubers from the discarded tuber-units of the breeding-plot of the 

second year. In planting this plot, the grower can use any method of 

cutting and planting the tubers which he thinks most desirable. This plot 
should give enough seed to plant a fairly large plot in the fourth year. 

Continuing Selections in Fourth and Succeeding Years. 

In the fourth and succeeding years the selection should be conducted 

by the same plan as outlined above. When this system is well under 

way, it will be seen that each year the breeder is growing a small breed- 

ing-plot, a larger multiplication-plot for seed and a general crop, 

Further considerations. As the sélection progresses many of the 

strains from the original fifty tuber-units will be entirely discarded. The 

breeder must be continually watching for the appearance of a heavy 

yielding strain and if such a strain is discovered all of the further selec- 
tions should be made from this strain. 

In advocating the selection of but fifty tuber-units and the planting 

of ten tubers only from each select unit the writer has had in mind the 

reduction of the work to a comparatively simple plan which would be 

possible of execution by many growers. It would unquestionably be 

better to handle larger numbers if the grower is so situated that he can 

take the time for it. It is, however, better to use comparatively small 

numbers carefully than to attempt to handle large numbers and find the 

work too extensive. 

SECOND METHOD OF POTATO SELECTION 

Selection of seed tubers. The seed tubers to use in beginning the 
selection should be selected as in the case of the first method, care being 
taken to select nearly uniform sized tubers which would be considered 
nearest to the ideal shape. Special attention should be given to getting 

the correct shape, size, shallowness of eye, etc., and these tubers should 

then be properly preserved, a factor which will be emphasized later. 
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Planting the selected tubers. The seed tubers selected as indicated 

above should all be of about uniform size. In planting them they can 

be cut into quarters longitudinally and the pieces will then be nearly 
enough of the same size to answer all practical purposes. A seed patch 

should be selected in which to plant these special tubers, and this seed 

patch can be in one corner of the potato field if so desired. The selected 
seed should be planted in just the same way as the grower plants 

his ordinary crop. It would of course, be well to have the different 
hills dropped at about an equal distance apart, as each hill should have 

the same comparative amount of land for its development. And the 

grower must also know positively that only one quarter is planted in a 

hill. This seed patch should be cultivated the same as the ordinary 

field. , 
Selection of high-yielding hills. The next factor of importance in con- 

nection with the seed selection is a selection of the high-yielding hills 

in the seed patch, which of course should be done at the time of digging. 

To do this properly it is necessary that the hills should be dug by hand, 

and the product of each hill laid out separately at the side of the row. 

If feasible, the entire seed patch can first be dug and laid out in this 

manner, or the selection can progress while the digging is in progress, 

To make the selection the writer would advocate that in the first place 
all of the hills be examined hastily and the low-yielding, poor hills be 

taken out. The problem before the man making the selection is of 

course to leave only the best hills. The best hills are naturally those 
producing the heaviest yield of proper. sized tubers which are regular 

in outline. Hills which show a tendency to produce some very large 
tubers and many small tubers are undesirable of course, although the 
total yield may be large. Hills which show a tendency to produce 

tubers irregular in shape, budding out at the sides, are undesirable 

and should be discarded when this condition is marked. Having these 
factors well in mind, and they are factors which are well recognized by 

the majority of potato growers, the operator can pass down the rows 

and throw out the poor hills almost at a glance, leaving only the good 
high-yielding hills. 

After this first process of selection the operator should go over these 

good hills and select from among them what Professor Stone calls the 
“Gilt Edge ” hills, that is, those which are the very best in the field 

from the standpoint of yield and uniformity of product, and from each 

of these ‘‘ Gilt Edge” hills take the best tubers and retain them for 

planting the seed patch the ensuing year. After the tubers from the 

“ Gilt Edge ”’ hills have been removed, the good tubers from the remain- 
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ing good hills should be retained for planting the general crop the ensuing 
year. This is practically all there is to this method of seed selection 
and the process should be carried out year after year in the same way. 

The proper application of this method will mean that a sufficient 

number of good tubers should be selected in the first instance to plant 
a seed patch of about one-tenth the size of the general crop grown. This 

ratio of size of seed patch to general crop would probably hold in ordinary 

seasons. Ordinarily about twenty bushels of seed per acre are planted, 

and one tuber divided into quarters and planted in four hills should 

produce about twenty good seed tubers, the increase, so far as good 

seed tubers are concerned, being thus about one to twenty. Therefore, 

by arranging for the seed patch to be about one-tenth the area of the 
general crop, we have provided for discarding about one-half of the hills 

in the seed patch. All of the tubers from the discarded hills and all of 

those which are not retained for seed even from the best hills are placed 
with the general crop and sold, so that it will be seen that the only extra 
trouble and expense connected with growing this seed patch is the 

planting and digging by hand, and the small amount of trouble required 

in making the selections. As a matter of fact, this entails very little 

extra trouble and every grower who is depending for his living upon the 

crops produced should be willing to take this amount of time to insure 
good seed. 

STORAGE AND CARE OF SEED POTATOES 

The factor of proper storage of the seed is also one generally neglected 

by growers and is probably no less important. Very few growers give 
sufficient attention to this matter. It has been found undesirable to 

store potatoes in large quantities. If they are dug and placed in large 

piles soon after harvesting, when the weather is still warm, there is 

danger of their becoming heated and the vitality injured. If they are 
placed in large piles in cellars, which is commonly the case, any rot 
which starts in one tuber is likely to spread rapidly to the others, thus 

injuring their keeping qualities. 

The best way to hold the seed potatoes is of course in cold storage at 
a temperature of thirty-five to forty degrees Fahrenheit. Should 

the temperature fall below freezing for a short time, there would prob- 
ably be no very serious damage as living protoplasm seldom freezes 

at exactly freezing temperature, It is better, however, not to subject 

them to freezing conditions. Most farmers probably do not have 

facilities for putting their seed potatoes in cold storage, and fairly dry 

cool cellars usually are good alternative storage places. 
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As the select potatoes are dug in the field it would be well to place 

them in open slat boxes or crates of uniform size which may be piled 

on top of each other. These can be transferred into the cellar and 

piled up in a comparatively compact space and yet the crates 

allow a free circulation of air, which is desirable. This method of storage, 

furthermore, allows the grower to examine the seed occasionally during 

the winter and take out any tubers which may have started to rot before 
they have had opportunity to affect any of the adjoining tubers. Every 

precaution possible should be taken to keep the tubers cold and there- 

fore free from sprouting until about two weeks before planting time. 

It isof the highest importance that the tubers should not beallowed to 

sprout in the darkness previous to planting, and if the cellar becomes 

too warm in the early spring to hold the seed tubers dormant, as is likely 

to be the case, the tubers should either be put in cold storage, if such 

means is available, or they may be stored in pits in the fields, and by 

proper management kept dormant until it is time to expose them before 

planting. 

It is probably not generally understood that it is important to expose 

the tubers to light a short time before planting. They should be taken 

out of the cold storage or cellar ten days to two weeks before it is 

intended to plant them, and exposed to the light in some fairly dry warm 

place. Several experiments which have been conducted at the Cornell 

Station indicate the effect which may be expected from such exposure 

of seed. 

In 1903 Professor Gilmore conducted an experiment with Maine- 

grown stock of the Sir Walter Raleigh variety which was rather inter- 

esting. About May 5 this stock, which had been kept in excellent con- 

dition, was separated into two lots. One part was simply stored in a 

cool place in the barn and the other part put into cold storage, until 

July 6, when both parts were planted. The barn stored seed was con- 
siderably wilted; sprouts two to six inches long had formed, which 

were mostly broken off in the course of planting. The cold storage seed 
was just beginning to sprout into growth. The yields of these two lots 

of seed from equal areas were as follows: 

Barn stored seed, wilted and sprouted, 42.5 lbs.; cold storage seed, 

solid, slightly sprouted, 111.00 lbs. 

These figures show a gain of 159 per cent in favor of the solid nearly 

dormant seed. 

Another experiment conducted in 1904 by Mr. S. Fraser of the Cornell ’ 

Station is also interesting in this connection. The seed tubers were 

stored from November to May in crates in a cool cellar, No sprouts 
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had started May first. They were then divided into four lots, one of 

which was put into a dark cellar, fifty to sixty degrees in temperature; 

another in a cold frame open above, bottom temperature eighty degrees; 

another in a barn window, temperature near that out of doors; and the 

last in a greenhouse, temperature seventy to ninety degrees. 

The following table shows the comparative yields and the increase 

obtained by allowing the seeds to sprout slightly in the light. The 

seed in each case was stored by the methods indicated, for thirty-six 

days, May 2 to June 7. 

Seed stored 36 days (May 2 to June 7) in trays as below: 

a fae Cold f. B 
gee -66" ped abate window, teas Greenhouse 
Av. of bottom 80° | near out of iS oe 
4 plats doors 

lbs. lbs. lbs. lbs. 
CAEINAIM NON Gysrone siesta ete ieee) ee 15.44 26.50 21.25 16.25 
Sirs alter Raleiwhws hos sicec tn ee 16.74 17.00 20.13 20.25 
BUEEASE OL MOUR <2. j)-\eies's oe ee als 16.09 21.35 20.69 18.25 
Increase over seed stored in cellar. 5.66 4.60 2510 
Per cent. gain over seed stored in 

COM AG pareterctere oereielacs & che ciel ates) Sheil 28.5 Ta 

The sprouts of all of the tubers exposed to the light were strong, dark 

green, but were only one-half to three-quarters of an inch long 

On those from the cellar, the sprouts were three to four inches long, 

white and brittle. 

The results of the above two experiments and the results which have 

been obtained in numerous other experiments show that it is desirable 

to expose the tubers for a short time in a light moderately warm place 

before planting. If they are to be planted by machinery they should 

be exposed to the light and warmth before planting only long enough to 

allow the buds to begin to sprout. If the sprouts push out for any great 

length they will be broken off and injured in the planting. Under 

ordinary conditions, exposure in a light warm place for eight to fifteen 

days is probably sufficiently long. 
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The objects of these questions are: 

(1) To lead the reader to organize his own thoughts on the subject 

of Plant Improvement, or Plant Breeding, in order to determine wherein 

his personal observations accord with the statements expressed in this 

paper, and, ; 

(2) To furnish information to the members of the College Staff on 

the nature of the information on breeding subjects most desired by 
their readers. 

Farmers are urged to read the paper on this subject carefully and then 

to fill in this supplement with accurate answers to each question. 

1. Do you grow potatoes for market? If so, how extensively? 

2. What varieties have proved the best for your section? Indicate 

which you think to be the best, which second best, third best, etc. 

3. Do you use any method of seed selection? If so, what method? 
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4. Do any of your neighbors use the hill method of selection? 

5. The first method of selection described is intended primarily for 

the use of growers who are expecting to produce improved seed for 

sale. Have you any criticism or suggestions as to this method when used 

with this in view? 

6. The second method of selection described is intended primarily for 
the use of farmers generally in keeping their own seed up to a high degree 

of efficiency. Is the method too complex and troublesome for ordi- 
nary use? 

7. How do you store your seed potatoes? 
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8. What sized tubers do you use? 

g. Into what sized pieces do you cut the tubers for planting? 

10. Do you discard a small part at the apex of the tuber? If so, 
why? 

11. Do you plant your potatoes by hand or use a planting machine? 

Comnnbycn fs sade = set oe Cee Postoffice. ........ = saan 

Note.——Your name appears on our mailing list as this Bulletin is 

addressed. If incorrect, please write us. 

Address all correspondence to Reading-Course for Farmers, Ithaca, N.Y. 
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HORSE BREEDING IN NEW YORK STATE 

M. W. HarpPEeR 

When one visits, for the first time, one of our large cities as New 

York or Buffalo, he is amazed at the large number of horses on the 

streets,—horses of all sizes, colors and conditions. If he visits the 

horse market in these cities and watches those in charge selling the 

horses—several each minute—he is even more astonished. He 

Fic. 1.—Two-year.old Percheron fillies. An excellent type of farm brood mare. 
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Fig. 2.—General-purpose farm or light draft team, weighing 1350 pounds. 

wonders where all these horses came from and where they are going 

to. And well may the New York farmer wonder where they came from, 

for their production nets those who raise them a handsome profit. If 
he takes the pains to ask he will hear that they did not come from New 

York farms. They were produced on farms in the Central West 

under conditions no more favorable for breeding and rearing horses 
than exist in New York at the present time. As one watches 

these ‘‘ western’ horses pass under the auctioneer’s gavel, not unlike 

moving pictures on the screen, he is profoundly impressed with the fact 

that New York is a horse-consuming State rather than. a horse- 

producing State. This raises the question, why is this so? Why does 

New York State not produce her own horses? Are the conditions not 

suitable? Is there no profit in breeding horses in New York State? 

Why do we let other people breed our horses for us? 

From a study of conditions in New York and in the horse-pro- 
ducing states, one fails to note any great difference. In fact, New York 

has an advantage over many of the horse-producing states in 
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that the land is cheaper. From a superficial study of conditions by 
one who has lived in the horse-producing sections of the Central West, 

it would seem that New York should to be able to produce—breed 

and rear—horses cheaper than can be done in the Central West. Such 

being the case, why is it then that the East does not produce its own 

horses? Possibly this is due to the fact that the East is not trying to 

produce the kind of horses the market demands. Possibly the native 

horse-breeding stock of the State is not of the type or breed demanded 

by the market. Of 17,000 head that passed through one of the large 

markets a few years ago, 15% weighed less than 1200 pounds, 15% 

weighed more than 1500 pounds, leaving 70% weighing between 1200 

and 1500 pounds. From these figures it would seem that the market 

in New York demands a horse weighing between 1200 and 1500 

pounds and containing some draft blood. As one studies the native 
horses of the State he is profoundly impressed with the predominance of 

trotting blood in them, yet the horses demanded by the market in New 

York contain more or less draft blood. It would seem to be to the 

Fic. 3.—A pair of 1700 pound draft geldings. 



598 READING-COURSE FOR FARMERS. 

advantage of the New York farmer to put himself in a position to supply 
the horses demanded by the markets within the State and thus hold 

the thousands of dollars that annually go to the farmers of the horse- 

producing sections of the country. 

Plan of Breeding 

A clearly defined plan or procedure should be thought out before the 
farmer makes the attempt to breed horses. To do this a good knowledge 

of horses and horse breeding should be secured. Breeding establish- 

ments and horse-producing farms should be visited. One should 
familiarize himself with the methods of successful horse breeders, should 

note the conditions that lead to success and those that cause failure. 

The intending horse breeder should take account of his likes and 

dislikes. He may prefer the light active horse to the heavy, phlegmatic 
drafter. The horse producer should study his conditions. Some con- 

ditions will be favorable to the production of one class, some to another. 

It should be kept clearly in mind, whatever the type or class chosen, 

whether it is light or heavy, or for speed or draft, that none but superior 

Fic. 4.—A pure-bred Hackney coach stallion. 
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Fic. 5.—Yearling Hackney fillies, coach type. 

horses will sell at remunerative prices. There will always be an over- 

production of common horses, which will be the first to be affected by 
oversupply and other business depressions and the last to be revived. 

The market should also be studied. In some sections of the State the 

demand will be for a certain class and in other sections another class 
will be in most demand. 

Coéperative Breeding 

From observations made in localities where horses are bred in a 
commercial way it would seem advisable to breed on the codperative 

plan. It is apparent that the formation of horse-breeding associations in 
townships and counties throughout the State would do much to advance 
the progress of the industry. Such associations should be formed of 
breeders who possess the same class or breed of mares. It would be 

the work of such an association to protect the interests of its members, 

provide suitable stallions each year for use on the mares owned by 
the members, advertise stock, attract buyers, hold sales, make exhibits 

at the county, district and State fairs, hold meetings for discussion of 
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Fie. 6.—An all-around serviceable family road pair. Suitable also for light farm 
work. 

horse-breeding matters and educate the farmers of the locality to better 

methods of breeding, feeding, and developing marketable horses. 

Uniformity 

Each community should produce horses uniform in type. As it is 

now, each district produces a number of types. For this reason, buyers 

in search of particular type or breed of horse do not know where to 

find it and buy, here and there, throughout a wide territory and at a 

great outlay for traveling expenses, individual horses of the right type, 

until the lot has been gathered together. When each farmer in a dis- 

trict is breeding according to his individual ideas he has to find a separate 

and individual market or buyer for his product, and the price paid is 

consequently small. Such districts may sell large numbers of horses 

annually but they are of nondescript type and character. Such horses 

neither make a name for the district as a horse-breeding center nor 

attract buyers willing to pay appreciative prices. The individual 
farmer will do better to cast in his lot with the majority of his neighbors 



HorsE BREEDING IN NEW YORK STATE, 601 

and breed the same type as they are breeding, even though this type 

may not be the one that suits his fancy best or even the one that is best » 

suited to the district. 
Under the system suggested the buyer of any particular type or 

breed should be able to go toa district noted for the production of 
the class of animal required and there find it in sufficient numbers, 
uniform in type and quality, to meet all needs. Could this be done, 
buyers would save much time and expense and would be ready and 

willing to pay better prices for the full supply of horses thus easily found. 

Soundness 

It is of great importance that the stallion should be free from 

all forms of unsoundness or disease that are hereditary, transmissible 

or communicable to the offspring. It is equally important that the 

mares bred to him should be sound in the same way, for not until both 

mare and stallion used for breeding purposes are free from unsoundness 

can we hope to raise the excellence of our horses to the degree possible 

as the result of intelligent breeding and development. 

Many imported and home-bred stallions are unsound and transmit 

to their progeny the predisposition to like unsoundness. This is equally 

true of mares used for breeding purposes throughout the State, for 
many breeders have fallen into the grievous way of considering any 

broken-down, halt, maimed, blind or otherwise unsound mare fit for 

breeding purposes when no longer able to work. 

The. Breed and Type 

Select the breed which best suits the conditions, the markets and 

the tastes of the breeders. There is no best breed or type for all con- 

ditions. Roadsters naturally belong on land devoted to grass, to dairy 

industry and to market-gardening, where but little plowing and other 

heavy horse work is required and the necessity of reaching the market, 

the station or the creamery requires quick-moving horses. 

On farms devoted to fruit-growing and the like, where the horse work 

is somewhat heavier than on the dairy farm, the coach horse may be 

used. Coach horses are well adapted to fruit farms with one exception 

—they are rather too tall to be used to best advantage in tilling under 

trees in the orchards. 

On grain farms, where there is much plowing and the work to be done 

is heavy, heavy horses are needed. On general farms the draft horse 
finds his true place. Draft horses can be reared with less risk than the 
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lighter and more active types, such as the roadster and the coachers. 

They do not require so much training, and can be put to light work 
younger. The draft horse is in great demand in New York State for 
city traffic. Again, the roadster and the coacher require much training 
before they can be marketed, if good values are to be obtained. This 

training requires skill, time and money, which should be taken into 

account. A well-bred and well-trained coach or driving team will bring 
a good price but the skill, time and money required to breed and train 
them is too great for the general farmer. 

Securing Stallions 

The fact that mares are often bred to unsuitable stallions is, in many 
instances, due more to the difficulty of finding the right horse close at 

hand than to indifference or carelessness on the part of the breeder. 

A fitting start may be made in grading up in a certain district, and in a 

few years no horse of the same blood is to be found to continue the good 
work in the right direction. The consequence is that a horse of different 

breed, unsuitable in many respects, is used until a more suitable sire 

can be secured, or happens to enter the district. 

It often occurs that a stallion is unexpectedly thrust on a district 

by a salesman of some importing firm. A company is formed for the 

purchase of the horse and the price is usually high, as it must contain 

many and sometimes questionable expenses. The ‘‘ company plan” 

of purchasing a stallion is therefore objectionable. It is much better 

for the farmers interested in horse breeding to get together and choose 

one of their own members and send him to the importing stable or 

horse-breeding firm to purchase the stallion. He will have an oppor- 

tunity to select and will get one much cheaper. 
Undoubtedly any reputable breeder or importer of horses would be 

glad to send into any district the horse desired by a company of farmer- 
breeders and in close accord with their requirements as regards pedigree, 

character, quality, size, and price. It is equally likely that the same 

firm would be willing, for a certain consideration in price, to replace 

the stallion when he could no longer be used in that particular district. 

If such a plan were followed persistently, each district so acting would 

secure much better results than at present. 
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DISCUSSION PAPER ON FARMERS’ READING-COURSE 

BULLETIN NO. 44 

A discussion paper is sent out with each Bulletin of the Reading-Course 

for Farmers for two reasons: (1) We should like to have your ideas 
on the subjects. On some of the points you have probably had experi- 

ence that will be interesting and valuable to us. No matter what the 
Bulletin says, if you have a different opinion on any of the subjects, 

do not hesitate to state it on this paper and give your reasons. (2) 

We should like you to use this paper on which to ask us questions. If 

there are any points which the Bulletin has not made clear or if there 

are any problems in your farming, whether on these subjects or others, 

on which you think we may be able to help you, write to us on this 

paper. 

The next Reading-Course Bulletins will be sent to those who return to 
us this discussion paper, which will be acknowledgment of the receipt 
of this Bulletin. This paper will not be returned to you, but we shall 

look it over as carefully as we would a personal letter, and write to you © 

if there are any points about which correspondence is desirable. You 
may consider this Discussion-paper, then, as a personal letter to us. It 

will be treated as such, and under no circumstances will you be quoted. 
As the Discussion-paper will contain written matter. it will require 

letter postage. 

If you are not interested in this Reading-Course Bulletin, we have 

others on other subjects, and we shall be glad to send any of them to 

you on request. The titles of the nine series of the Reading-Course 

Bulletins now available are: 1. The Soil and the Plant. 2. Stock Feed- 

ing. 3. Orcharding. 4. Poultry. 5. Dairying. 6. Farm Buildings and 

Yards. 7. Helps for Reading. 8. Miscellaneous. 9. Breeding. 
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For our own benefit we should be glad to have you answer (on these 

sheets) any or all of the following questions, if you are interested in 

these subjects, but we do not wish you to feel under any obligation to 
do this. 

1. How many horses do you keep? 

2. What is their average weight? 

3. Are you attempting to breed horses? 
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4. What breed or class of stallions do you have access. to in your 

vicinity ? 

5. What do you consider the greatest difficulty in horse breeding in 

your vicinity? 

6. Do you believe the codperative plan herein suggested could be 

made to work in your vicinity? 
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7. Do you think New York State should attempt to breed her own 

horses? Kindly give reasons for your position in the matter. 

OME ane a ccc wrens oe eee: Postoffice. . . . .. 4 ¥en cee 

Note-—Your name appears on our mailing list as this Bulletin ts 
addressed. If incorrect, please write us. 

Address all correspondence to Reading-Course for Farmers, Ithaca, N.Y. 
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BREEDING MARCH, 1909 POULTRY BREEDING 

IMPORTANCE OF CONSTITUTIONAL VIGOR IN THE 

BREEDING OF POULTRY 

By J. E. Rice anp C. A. RoGERS 

This bulletin is written primarily for the purpose of pointing out the 

physical differences that distinguish strong from weak fowls, and to 

give the results of experiments which show the variation in production 

Fic. 1.—A, Head of Barred Plymouth Rock male showing sexual vigor and mas- 
culine qualities. B, Head of Barred Plymouth Rock capon (unsexed male) showing 
characteristic effeminacy. Note small comb and wattles and elongated beak. 

and vigor of offspring between fowls selected with reference to their 

constitutional vigor. 

Why we must breed for constitutional vigor 

The most important problem before poultrymen is to maintain and 

increase the constitutional vigor of the flock. This is because we are 

asking more of the modern hen, in proportion to her live weight, than 

Wws 
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we are expecting from any other class of domestic animals. Asa natural 
consequence of the heavy strain of production, fowls frequently break 

down or show the effects of it in the lack of vigor in their offspring. We 
have good reason to suspect that much of the infertility and low hatch- 
ing power of eggs, weakness of chickens, and mortality in mature stock, 

where such conditions occur, may be traceable, in large measure, to a 

breaking down of the constitution of the fowl under the exacting con- 
ditions of modern intensive methods and large egg yield. 

The effort to hatch, rear and handle fowls in large numbers with the 

least expenditure for feed and labor, and also to produce eggs at a season 

of the year when hens ordinarily, in nature, do not lay, undoubtedly 

has contributed in many flocks toward lowering their vitality. 

What we are demanding of the modern hen 

A good hen is expected to lay in a year about five times her weight 
in eggs. This means a reproductive process, on an average, at least every 
third day during the year, or perhaps, in rare instances, every other day. 

To emphasize the tremendous digestive and reproductive power of 
the modern domestic fowl, we quote from Dr. W. H. Jordan, of the 
New York State Experiment Station at Geneva, who, for illustration, 

has compared a Leghorn fowl that weighs three and one-half pounds 
and lays 200 eggs, weighing twenty-five pounds, with a Jersey cow that 

weighs 1,000 pounds and gives in a year 7,000 pounds of milk contain- 

ing 14% of solids. We states that “if you take the dry matter of the 

hen and compare it with the dry matter in the eggs she lays in a year, 

there will be five and one-half times as much dry matter in the eggs as 

in her whole body. The weight of the dry matter in the cow’s body 

to the weight of the dry matter in the milk will beas1 to 2.9. In other 
words, based upon the dry matter, the hen does twice as well as the cow. 

I suspect the hen is the most efficient transformer of raw material into 
a finished product that there is on the farm. Her physiological activity 

is something remarkable. So in that particular the hen stands in a 
class by herself.” 

Fowls differ in their constitutional vigor 

Whatever the contributory causes may be, the fact remains that we 

have strong fowls and weak fowls in nearly all flocks, and strong strains 

and weak strains in all varieties of poultry. The truth of this is so well 

recognized that it is unsafe to pass judgment on the merits of any 

particular variety of poultry without first knowing the way it has been 

bred and handled. Moreover, variation in the constitutional vigor of 
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Strong Weak Strong Weak 

A. Barred Plymouth Rock B. White Plymouth Rock 

Weak Strong Weak Strong 

C. White Leghorn D. Silver Spangled Hamburg 

Weak Strong Strong Weak 

E. Buff Plymouth Rock F. Buff Orpington 

Fic. 2.—A, B,C, D, Eand F. To show contrast in constitutional vigor in cockerels 
of six varieties. 

20 
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individuals is not confined to pure breeds, but applies equally to all 
domestic fowls that have been kept under unnatural and forced con- 

ditions. Hence, however important it may be to secure a variety or 
strain of poultry having certain attributes of size, high-scoring quality, 
or productive capacity, it is vastly more important to have fowls of 

strong constitution with appetites to consume and with the. digestive 

power to assimilate large quantities of food. The ideal condition is to 

have pure-bred fowls with pronounced constitutional vigor. 

Contributory causes of the loss of physical vigor 

Among the causes tending to lower the vitality of flocks, the follow- 

ing may be mentioned: 
(1) Increased productiveness. Modern poultry husbandry makes larger 

and larger demands on the strength of the fowl. The wild jungle fowl, 

from which our domestic fowls have come, is reported to lay less than 
one dozen eggs a year. The modern fowl, under good care, is expected 

to lay 125 to 150 or more eggs per year, and at the same time to produce 

eggs that will yield chickens having as strong vitality as the parent. 

It must be evident that with any increase in the average production 
of a fowl there must be a proportionate increasein the physical strength 
of the fowl to enable her to thrive under the larger consumption of food 
and heavier production of eggs. 

(2) In-and-in-breeding without regard to vigor. This practice is fre- 

quently resorted to in order to emphasize and develop high production, 

or exhibition or other qualities. Close breeding can be followed with 

success only when the first consideration is given to mating strong 
individuals. Too many times the breeder has not had the courage to 
sacrifice a weak individual because of its other desirable qualities. 

(3) The use of pullets instead of hens for breeding. By breeding from . 
pullets the breeder is undertaking to reproduce from fowls that have 

not yet reached maturity, and that, presumably because of their well- © 

known qualities of heavy fall and winter laying, may have lowered their 

vitality before the breeding season. It appears reasonable, therefore, - 

that the continued breeding, generation after generation, from pullets 

instead of hens, may have a tendency to shorten the normal length of. 

life of the race of fowls, and, at the same time, to lower its native vigor, 

while the breeding from mature fowls, two or more years of age and still _ 

vigorous, should tend toward longevity and a consequent increase in | 

vitality. 

(4) Heavy feeding to induce large egg yield during fall and winter, the 

unnatural season for egg production. The trouble here arises from the 
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Strong Weak Weak Strong 

A. Barred Plymouth Rock B. White Wyandotte 

Weak Strong Weak Strong 

C. Buff Orpington D. Silver Spangled Hamburg 

Strong Weak Weak Strong 

E. Rhode Island Red F, White Leghorn 

Fic. 3.—A, B, C, D, E and F. To show contrast in constitutional vigor in females 
of six varieties of fowls. The differences are much more apparent when com- 
paring the live fowls. The photograph fails to show clearly the brilliancy of the 
plumage, and to catch the natural attitude and expression of the fowl. 



612 READING-COURSE FOR FARMERS. 

attempt to do, at the same time, two things which are more or less 

antagonistic; namely, to force a fowl to her highest digestive power 

by feeding her rich, appetizing foods to increase production when prices 

are high, and to expect her to produce eggs for hatching that are normal 

in their supply of nourishment and fully imbued with that mysterious 

something called life. Under normal conditions in nature a fowl is 

allowed to devote the larger part of the year to storing up energy in 

order to reproduce in the normal manner. A fowl to be used for: breed- 

ing should be selected far in advance of the breeding season, fed and 

Fic. 4.—A, A fine specimen of a physically and sexually strong male. Observe the 
alert attitude, expression, and brilliant plumage as compared with B, the sexless 
male, a large, clumsy, inactive individual. 

housed with special regard to the laying of a large number of hatchable 

eggs during the nacural mating season, instead of being forced to heavy 

production for commercial purposes during fall and winter. 

(5) Congestion and crowding of the breeding stock by keeping large 

numbers on limited areas. Without doubt, this is one of the most serious 

causes of loss of vitality. The modern system of handling fowls in large 

numbers must be on extensive farms rather than on congested plants. 

The land thus occupied should be used for the growing of fruit, grain 
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and grass crops, its use by the hens being only incidental. This avoids 
soil contamination and gives the fowls the natural free-range con- 

ditions necessary; that is, opportunity and incentive to forage. In 

Fic. 5.—Baby chicks just removed from the incubator. Note the differences in size, 
shape, and attitude of the body. Chicks in group A are of the large, upright, 
sturdy, vigorous type having parallelogram-shaped bodies with fully developed 
abdomen and breast. Chicks in group B have delicate, round, contracted bodies, 
and act stupid. 

any event, rigid grading as to size and vigor should be practiced in order 

to avoid the unequal contest between the physically unlike. 

(6) Lack of exercise for the breeding stock. This is a necessary conse- 
quence of congestion, and a common accompaniment of over-feeding. 

Too much to eat and too little to do appears to be one of the most 

Fic. 6.—Chicks 10 days old. Observe that in group A the chicks are of larger size 
with better developed wings and tail, and with feathers close to the body, as compared 
with the smaller bodies, and more ruffled, less developed plumage of group B. 

potent sources of difficulty in securing fertile eggs with strong hatch- 

ing power and capable of producing vigorous chickens. The dangers 

of over-feeding may be greatly reduced and health promoted by furnish- 
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ing for the breeding flocks a deep litter of stra-v or other scratching 
material, by feeding all whole grain in the litter and by providing a large 

range to encourage exercise in the fresh air the year round. 

(7) Carelessness in methods of keeping eggs for hatching. It is apparent, 

from experiments made at Cornell, that the fertility and hatching power 
of eggs can be impaired, or entirely lost, by wrong methods of holding 

eggs for incubation. Presumably, loss of vitality in the egg may affect 

a chicken through life. Ordinarily, eggs held for incubation should be 

turned each day, kept in a cool place, 45 to 55 degrees, and should not 

be incubated when over one, or, at most, two weeks old. 

Four chickens of the same variety, age, and method of rearing. The differ- Fie: 7. 
ence in size is apparently due to an inherited weakness. 

(8) Improper systems of incubation. Apparently, faulty incubation 
is accountable for much of the loss of vitality in chicks. This may apply 

to both the natural and the artificial systems, although more frequently 

the latter is at fault. This is because so many things that will injure the 

chicks may happen with good machines in the hands of poor cperators, 

with poor machines and good operators, or with poor machines and 

poor operators. Since so many of these combinations of unfavorable 

conditions exist, it appears that much injury to the health of the flocks 

may result. It should be said, in justice to the most modern systems 

of artificial incubation, that good incubators in the hands of good opera- 

tors have caused no apparent loss of vitality even when artificial incuba- 

tion has been practiced continuously for many years. 
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(9) Brooding and rearing chickens under crowded conditions with a 
general violation of the principles of sanitation. However important it | 
may be that mature fowls be kept in healthful environment, it is 

equally important ‘that the chickens be raised naturally and rapidly 

on the best rations and under free-range conditions. Too rapid forcing 
on rich, easily assimilated food, with lack of exercise, results in leg weak- 

ness and faulty digestion. Feeding too large a proportion of coarse 

feed containing much fibre, making it slow of assimilation, results in 

stunted growth and the trouble known as ‘“‘ long wings.’’ 

Fic. 8.—An extreme case of low vitality resulting in slow feathering and irregular 
development. Notice also the ‘‘crow-head.” 

(10) Failure to select breeding stock of recognized superior physical 
vigor. The most vigorous breeding stock is necessary if we are to main- 

tain or increase the physical vigor of our fowls. This selection is possible 

if the breeder has a clear understanding of the physical differences be- 
tween constitutionally strong and constitutionally weak fowls. Such 

differences exist and can be quickly recognized by any one who will 

take the trouble to study the various types of fowls. 
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Let only the strong survive 

The first principle to be adopted in the successful handling of poultry 

should be the elimination of weak stock as soon as discovered. This 

applies at all stages of development, from the baby chick to the mature 

fowl. The chick which shows physical weakness at any time should be 

killed or be distinctly and permanently marked and kept apart from 

the strong stock, later to be marketed if worthy. A chicken may over- 

come weakness, so far as external appearances show, and still retain the 

inherited tendency to weakness. It is well known that certain physical 

weaknesses are transmissible from parent to offspring. The best safe- 
guard against transmitting weakness in a breeding flock is the elimina- 

tion of all stock that shows or has shown weakness. Sometimes this 

may mean the disposal of the entire flock and the starting with strong, 

new blood. 

Fic. 9.—Method of staining chickens with a brilliantly colored aniline dye. 

One of the most certain and satisfactory ways to mark a weak fowl 

is with a fast-color aniline dye (Diamond dye), thus distinguishing it 

quickly from others until the feathers have been molted. (Fig. g). 

How to recognize strong and weak fowls 

The more important characteristics which distinguish a weak from a 

strong fowl, whatever the variety or age, may be stated as follows: 

The actions of a fowl probably best indicate its physical condition. 

The physically weak is inactive and ‘‘ dopey,’ and is more likely to 

squat than to stand. It does not scratch or forage actively. It is the 
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last to get off the perch in the morning, and the first to go to roost at 

night, and frequently is found on the perch during the day. 

The loudness and the frequency of the crow of the male, or the song 

or the cackle of the female, is a reliable indication of strength. The 

weak fowl seldom crows, or sings, and is less likely to do so when in 

the presence of a strong individual of the same sex. 

Gallantry on the part of the male is shown in his generosity toward 

the females, as indicated by his calling them and giving to them the 

Fic. 10.—Two flocks of Leghorn chickens graded according to their constitutional vigor. 
Group A, strong; Group B, weak. Some of the same chickens at a later age are 
shown in Figure 11. 

tenderest morsels to eat. This is one of the indications of physical vigor 

on the part of the male especially during the breeding season. 

The shape of the body is closely related to the health and physical 
vigor of the individual. The deep, thick, compact body, with large 

fluff, shows greater vigor than the slender, long-jointed, more delicate 

body of the same variety. This is particularly noticeable in comparing 
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the strong and the weak males, Fig. 2, A, C, D and F and females, Fig. 3, 

im, Pani «F. 

There is an interesting correlation between the various parts of a fowl, 

which is one of the safest guides in selecting fowls on the basis of vigor. 
For example, a fowl of low vitality is likely to have a long, thin beak 

and head; long, thin neck; long, slender body; long, thin thighs and 

Fic. 11.—Strong and weak White Leghorn chickens when they have completed their 
first chick plumage. Group A, strong; Group B, weak. 

shanks; and long, thin toes Fig. 8. The reverse is true of the physically 
strong. Compare strong and weak individuals in Figs. 2, 3, and also 

Figs. 7, 9 and ro. 

To examine a fowl in detail for physical vigor we may begin at the 

head. This, in the physically strong, should be medium to large, short 
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and broad, while in the physically weak it is more likely to be long, flat 

and thin, with long, flat beak, producing a ‘‘ crow-headed ”’ appearance. 

Fig. 2, B and F and Figs. 1, 4 and 8 show this type. 

Fic. 12.—The two flocks of fall selected pullets used in experiment No. 2. Photograph 
taken soon after they were placed in winter-quarters. Group A, strong; group B, 
weak. Note the differences in type of body, size of comb, shape of head, etc. From 
these two pens were hatched the pullets shown in Figure 13. 

A strong fowl, especially during the laying period, should have a 

medium to large, bright red comb and wattles. Fig. 2, C and D, Fig: 3, 
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D and F, and Figs. 1, 4 and 12 show the contrast best. The fowl carries 

its health certificate on top of its head. 

The eye is the mirror of the body. It shows, unmistakably, con- 
ditions of health and disease. A fowl in good health should have 3. 

bright, clear, round eye, which should stand out prominently. The 

lids should not droop, giving the appearance of a snake or turtle eye. 

The latter shows a weakness of the muscle and indicates a lack of sufficient 

vigor to keep the eye-lids open. Figs. 1, 4, 5, 6 and 8, indicate the 

difference in expression. 

The size of the tail and the way it is carried is also an indication of 

vigor. A fowl having a strong constitution has a full development of 

the tail feathers. These normally are carried erect. A fowl of the 

same variety having a weak constitution, especially if it is suffering 

from disease, is likely to have tail feathers less developed and to carry 

them on one side or drooped. (Compare the sizes of the tails in Fig. 2, 

A, C, D and F). This is more apparent when the weak fowl is suffer- 

ing from fright, which usually will be the case when placed in the pres- 

ence of the strong. (Fig. 2, C and F). 

The breast should be round and full, the keel bone well covered with 

meat. This indicates good muscular development. A fowl shows 

ill health and weakness quickly and unmistakably by a shrinking away 

of the muscles about the keel. (Fig. 2, A, B, E and F). 

The shanks are a conspicuous indication of the strength of a fowl. 

They should be of pronounced color characteristic of the variety; large 

and plump as compared with the faded-out, thin shanks of the fowl 

of low vitality. (Fig. 2, A,B,C, D,EandF). Cold shanks are a very 

common accompaniment of low vitality. It is a common symptom 

characteristic of most poultry diseases. 

The quantity, brilliancy and nature of the plumage are very reliable 

indications of constitutional vigor. The feathers of a fowl of low vitality 
growslowly. (Figs.7and8). Theyarelikely to be dulland ruffled, as com- 

pared with the close-fitting, smooth, fully-developed, bright plumage 

of the vigorous fowl. Fig. 4, A and B, shows pronounced contrast in 

brilliancy of plumage. The color pigment, so pronounced in the feathers 

of the brilliantly colored breeds, does not develop to perfection with 

physically weak fowls. Fowls that lack vigor do not, as a rule, have the 

neoessary surplus fat in their bodies to supply the gland at the base of 

the tail. This gland furnishes the material to oil the plumage. 

The appetite is also a good indication of vigor. A vigorous and 

strong fowl consumes large quantities of food. It is usually found with 

a full crop if suitable food is available. A fowl that is constitutionally 
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weak seldom carries more than a small amount of food in the crop, 
no matter how much may be accessible or how attractive it may be. 
It cannot be made to eat. It lacks appetite. This indicates a weak 

digestive system. Figs. 2, A, B, F and 6 B show the empty crop type. 

Low sexual power appears to be associated with physical weakness 

in both sexes of the domestic fowl. Capons and Poulards, though they 
grow toa large size, are nevertheless physically less vigorous than sexually 

strong males and females. (Figs. 1 and 4, A andB). While unsexed 

animals may grow to larger size, they are less active and appear to use 

their energies in growth instead of in sexual or physical activities. 

In breeding fowls for high egg production, we must develop the sexual 

characters. Egg production is a sexual character. It is the first stage 

of reproduction. Hence, if we would succeed in increasing production 
we must be skilful in recognizing and in selecting for the breeding flock 

only individuals which are physically and sexually vigorous. When 

either physically or sexually weak fowls are discovered, they should be 

removed from the breeding flocks. 

Any single evidence of physical weakness alone may not necessarily 

be conclusive but, a combination of several weak characteristics is 

absolutely reliable. 

Chickens as well as fowls may be selected for vigor 

The same characteristics that are ordinarily~ used in selecting the 

strong from the weak mature fowl, as stated above, may be applied to 

chickens of all ages. They differ only in degree. A weak baby chick 

has a short, round, shrunken body; dull, sunken eyes; pale, thin, flat 

beak; short, thin down; pale, thin shanks; and a peevish, squeaky voice. 

It has a poor appetite and lacks ‘“‘ gumption,’’ as indicated by its inac- 

tivity and failure to ‘“‘rustle’’ with the stronger chicks. It has to be 

taught to’eat. Physical and mental weakness seem to go together. 

(Figs.5,6and7B). In contrast to this weak chicken is its stronger brother 

or sister, with its bright, black eyes that stand out like shoe buttons; 

large, plump, full, parallelogram-shaped body that fills the hand; fat, 

plump shanks. and long, heavy down; an active, sturdy fellow, hard 

to catch and hol<¢, with independence of action and ability to fight the 

battle of life. (Fig.5, A). The weak baby chick should not be allowed 

to live. It will be a constant source of annoyance and loss. At this 

age we should make our first selection to eliminate weakness. 

Selection should be continued whenever a chick shows weakness. 

This is most likely to occur when about ten days to two weeks of age. 

(Fig. 6). Irregular or incomplete feathering, when chicks of the same 

, 
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variety are compared, is characteristic of the physically weak. (Figs.7 and 
8). The wing feathers of a chick grow first, then the tail feathers. These 

should always be in proportion to the size of the body. A weak chicken 

may fail to develop its body as rapidly as its wing feathers, which makes 
the wings appear large and out of proportion to the size of the body. 

(Fig. 6, B). Such a chicken should be so marked that it can not 

by any possible chance get into the breeding flock, even if it should ap- 
parently overcome its weakness. It should not be allowed to live 
beyond the marketing age in any event, and in most instances should . 

be killed without attempting to raise it even to the squab broiler size. 

Weakness is a trouble to be prevented rather than cured. 

When the chick has produced its first coat and is completely covered 
with feathers, the contrast between the weak and the strong is very 

apparent. (Figs. 7, 10 and 11.) The chick that lacks vigor of con- 

stitution frequently requires several weeks longer to complete its 

first plumage than does the stronger chick of the same age and variety. 

Here, again, the weak should be eliminated. In Fig. 7, note the dif- 

ference in the size of the bodies and the feather development of the 

two weak chicks, BB, as compared with the two strong chicks, AA; 

the difference in the expression of the eye of the strong and the weak; 

also, shape of the head and beak, the size of the comb, and general atti- 

tude. The two chicks in the center should be killed, or marked. 

Chickens in Figs. ro and 11, A and B, show strong contrasts. These 

chickens are of the same age and variety and were hatched, brooded 

and fed under the same conditions. Note the difference in the alertness 

and activity of the two groups. Group A find no difficulty in running 

through the deep grass, and are piling up in the corner to get away. 

Group B have small bodies and long wings, and are moving through the 

grass with difficulty. Compare the plump, well-feathered bodies of 

group A with the less developed, poorly feathered bodies of group B. 

The difference in the appearance of the chickens to the eye was 

far greater than is shown in the illustration. Chicks shown in group 

B were given special care in a separate flock, while their sisters in group 

A were allowed to run with a large flock on free range. From these 

flocks were selected the hens used later in experiment. 

When the stock is brought from the range to be placed in winter- 

quarters in the fall of the year, a rigid selection should again be made 

and only those pullets and cockerels retained which satisfy all require- 

ments for robust physical vigor. Weak chickens, if allowed to live, 

should always be kept by themselves in small flocks in a brooder and 

given special care. 
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As an indication of the importance of selecting for vigor, a brief state- 

ment of the results of a careful test of several flocks of fowls selected 
according to their physical differences by the methods above stated, 

is here given. 

The proof that it pays to select breeding fowls according to their vigor* 

Three experiments were tried. In one, fifty White Leghorn chickens 

were selected when they were about the size of quail. (Fig. 10.) These 

were divided into two lots of twenty-five each. In the second experiment, 

fifty White Leghorn pullets, twenty-five in each of two flocks, were selected 

in the fall of the year at the time they were placed in winter-quarters. 

(Fig. 12.) In the third experiment, fifty Barred Plymouth Rock pul- 

lets were divided in the fall into two pens of twenty-five each. In 

each experiment there was one flock of the weaker vitality fowls com- 

pared with a flock of the stronger vitality fowls of the same variety. 
The contrasts between the strong and the weak flocks were not striking 

to the casual observer, but could be recognized by a person familiar 

with the characteristics which distinguish the weak from the strong. 

For one year, records were kept of the food consumed, the eggs produced, 

the mortality and health of the fowls, the fertility and hatching power 

of the eggs and the growth of the chicks. During the year, the fowls 

in all three experiments were kept under similar conditions as to feed- 

ing and housing. The same number of eggs from each flock in each 

experiment were carefully selected and placed in the same incubator, 

hatched in pedigree trays, the chicks leg-banded, then placed in the 

same brooder, fed together and allowed to run in the same corn field 

during the summer. During this time they were frequently weighed, 

provided with new leg-bands, and in the fall of the year were again 

weighed before being placed in winter-quarters. On the following page 

is a brief comparison of the flocks in the three experiments. 

It, will be seen that, so far as the records of production are concerned, 

the fowls which were selected in the spring, when chickens, apparently 

overcame their weakness, by reason of special care, so that they gave 

practically the same results in production during the first year as did 

their sisters, chosen at the same time for vigor and kept without further 

selection. In the other two experiments, however, in which the 

selections were made in the fall, of pullets practically at the laying 

age, the contrasts between the weak and the strong flocks are very 

* Full details of the results of these experiments will be published later in bul- 
letin form. : 
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marked. This is true both as to the number of eggs laid, the profits 

per fowl, the fertility and hatching power of the eggs, and the growth 

of the chickens. The net results of the experiments, however, are best 

shown in the column of averages of the three strong flocks when com- 

pared with the three weak flocks. This shows that fowls in the three 

strong flocks averaged about one dozen eggs more per year per hen than ~ 

did those in the weak flocks, and produced a profit of 40oc per hen over 

and above cost of food more than did the three weak flocks. Eggs from 

the strong hens averaged over 9% greater fertility and 1.4% greater 

hatching power than eggs from their weaker sisters. The most striking 

contrast, however, is shown in the difference in the size and appearance 
of the pullets reared from the strong and from the weak flocks of fall 
selected Barred Rocks. Nearly as striking were the White Leghorns. 

The illustrations show the hens in each flock of White Leghorns, fall 
selected, when they went into winter-quarters in the fall of the year 

(Fig. 12, A and B), and the pullets hatched from the eggs laid by 
these hens the following spring. (Fig. 13, A and B). The contrast 

is instructive. The chickens from strong stock (Fig. 13, A and Table 

I) averaged in weight. over half a pound more than the pullets (Fig. 
13, B, Table I) which were hatched at the same time from the low 

vitality flock. They also had larger, deeper bodies, larger, bright red _ 
combs, and appeared to be at least four or five weeks older. 

Conclusions 

From the experiments we must conclude that there is a relation 

between the physical characters of fowls and their constitutional vigor, 

which will enable a careful observer to select the weak from the strong, 
and also that these qualities are transmissible from parent to offspring; 
we may also assume that, other conditions being equal, weak parents are 

more likely to produce infertile or less hatchable eggs, which will give 
weaker chickens, than are strong parents. 

Should we not, in view of these facts, practice a system of rigid 
selection of the weak from the strong during all stages in the life of the 

flock, and from the strong select only a few of the strongest for breeding 

in order that we may keep only the most vigorous fowls, with the object 
of securing larger production with less mortality and greater net profit, 

and at the same time of insuring stronger stock each succeeding gener- 

ation? 

If we are to succeed permanently we must so hatch, rear, feed, house 

and breed our poultry that they will keep in perfect health. Good health 
in the fowls is the foundation of successful poultry husbandry. 
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A Discussion-paper is sent out with each Bulletin of the -Reading- 

Course for Farmers for two reasons: (1) We should like to have your 
ideas on the subjects. On some of the points you have probably had 

experience that will be interesting and valuable to us. No matter what 

the Bulletin says, if you have a different opinion on any of the sub- 

jects, do not hesitate to state it on this paper and give your réasons. 

(2) We should like you to use this paper on which to ask us questions. 
If there are any points which the Bulletin has not made clear or if there 

are any problems in your farming, whether on these subjects or others, 

on which you think we may be able to help you, write to us on this 

paper. cae 

The next Reading-Course Bulletins will be sent to those who return to 

us this Discussion-paper, which will be acknowledgment of the receipt of 

this Bulletin. This paper will not be returned to you, but we shall 

look it over as carefully as we would a personal letter, and write to you 

if there are any points about which correspondence is desirable. You 
may consider this Discussion-paper, then, as a personal letter to us. It 

will be treated as such, and under no circumstances will you be quoted. 

As the Discussion-paper will contain written matter it will require letter 

postage. 

If you are not interested in this Reading-Course Bulletin, we have 
others on other subjects, and we shall be glad to send any of them to 

you on request. The titles of the nine series of the Reading-Course 

Bulletins now available are: 1. The Soil and the Plant. 2. Stock Feed- 

ing. 3. Orcharding. 4. Poultry. 5. Dairying. 6. Farm Buildings and 

Yards. 7. Helps for Reading. 8. Miscellaneous. 9. Breeding. 
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For our own benefit we should be glad to have you answer (on these 

sheets) any or all of the following questions, if you are interested in these 

subjects, but we do not wish you to feel under any obligation to do this. 

Please give us the benefit of your personal experience or observation, 

either for or against the recommendations contained in this lesson. Have 

you observed that any of the following conditions have affected the 

vitality of your fowls? If so, what was the effect? 

1. Heavy production. 

2. In-and-in-breeding. 

3. Use of pullets instead of hens for breeding. 
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4. Improper feeding. 

5. Congestion and crowding. 

6. Lack of exercise. 

7. Carelessness in keeping eggs for hatching. 



630 READING-COURSE FOR 

8. Improper methods of incubation, 

g. Improper methods of brooding. 

10. The use of weak fowls in the breeding flocks. 
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SAVING STRENGTH. 

Emity M. BisHop AND MartHA VAN RENSSELAER. 

A woman once said, “I have so much to do I don’t know what to 

do first so I think I will take my nap and get that much off my mind.” 

She was a good philosopher, for the nap enabled her to get through 

&, 
oe 

“ys ‘4 

Pie Pt nite 475. 

Fic. 1. A place to rest in warm weather. This is a modern porch built on an old house, 

her duties without worry and fatigue which are really more tiring than 

the work itself. 

My observation of most woman is that they do not want less to do 

but health and strength to accomplish more. The average woman 

631 
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wastes nervous energy over unaccomplished work. The practice of 

exercises which are given in this bulletin may help women to work to 

better advantage and to accomplish more without fatigue. 

To suggest to those who in their daily occupation are usually “‘on 

the go,’’ not only from sunrise to sunset but several hours more, that 

physical culture would be a good thing for them seems, at first impres- 

sion, nothing less than absurdity. One can almost hear the answer 

that such a suggestion would call forth from many a busy, energetic 

woman, and from many a tired, weary and overworked woman. 

“Exercise! Physical culture! What nonsense! I have exercise enough 
in my work.’’ Or, “I think I could give these physical culture teachers 

a few lessons myself. Let them get the meals for my large family, do 

my washing and ironing, take care of my house, tend my dairy, feed my 

chickens, and they would not need any fancy exercises!’ Or, the weary, 

tired woman sighs, ‘‘What I want is a chance to rest, to get strong again. 

Don’t talk to me about more exercise.’’ Such reasoning is reasonable. 

It would also be essentially true if physical culture meant an increase of 

the same kind of exercise which is necessary in the performance of one’s 

daily work. But the physical culture herein suggested means something 

very different. The farmer and the wife often need some kind of physical 

exercise that will tend to correct the physical faults of the daily occupa- 

tion. The prevalence of worn, crooked and prematurely old men and 

women is proof enough that physical betterment is needed. 

Doubtless some overworked woman has already said to herself, if 

not aloud—‘‘There’s no use talking to me about physical culture, even 

if it is a good thing. I’ve so much work to do, I’ve no time to learn 

- 

anything.” If an old worn-out stove burns up twice as much wood | 

and gives out two-thirds as much heat as a new stove would, it is a 

saving of money to spend it for a new stove. Likewise, if in using the 

body in an incorrect way more nervous energy is consumed and less 

work accomplished than would be by using it correctly, plainly it is a 

saving of time to take time to learn how to use the body more economically, 

Of course it is not asserted that by means of physical culture any 

one can lessen the actual amount of a day’s work. But it is true that an 

acquaintance with practical physical culture will enable women greatly 

to lessen the fatigue attendant upon their work. 

Rest and Relaxation are Necessary for Health.—One of the first things 

many persons need to do is to get rested, and the mountain of work 

and worry will melt away into a possibility of accomplishment. There 

are women who would not be caught napping in the daytime and who 

would be afraid to be found sitting in an’easy chair in the forenoon. 
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Still it may be a clear gain of time to indulge in these resting periods 

and the couch and easy chair should be frequently used. 

Oftentimes we spend as much energy in useless effort to get things 

done when we do not feel like doing them as we do in the accomplish- 

ment of much more when we are fit for work. We are much more 

satisfied with the work that is done in the morning when we are fresh, 

than with that done later in the day when the spirit lags from want of 
strength. It has been noticed by housewives that perhaps just before 

dinner when the family is expected home, or at any other critical moment 

in the day’s work, there is a nervous tension invited which wearies 

more than the real work does. One way to get along with this is to 

screw up the nervous energy a little harder and try to go through the 

ordeal of being the leading spirit in the household and at the same time 

seeing that the dinner is on the table in good condition and properly 

served; or when the tension comes, one may relax physically and by 

such effort throw off nervous tension with the idea that everything 

will come out all right, and even if there are mistakes they are not 

serious ones. This is a good time to use the rocking chair, to close the 

eyes, relax the jaw, rest the head on the chest, and become possessed 

with the idea that ‘‘all’s right with the world.” Repose settles very 

gracefully upon a housewife. The other members of the family don’t 

always come home with the spirit of helpfulness and cheerfulness, and 

a woman who finds it necessary to be the pacifier or the encourager 

will find this is the time to call upon her reserve power of strength. 

She needs to store up energy for the unexpected because emergencies 

are always having to be met in the household. If she does not plan 

for the unusual, but uses her strength and her time to the full limit, 

the unusual which happens is liable to be the ‘“‘straw which breaks the 

camel’s back.”’ 
Rest for a minute. The wise woman will not fail to take a few min- 

utes for rest several times during even her busiest and most taxing day. 

Indeed, it is on just such days that she most needs to practice the sweet 

and beneficial gospel of relaxation. To relax—to let go the nerve, brain 

and muscle strain—for even sixty seconds is a positive gain to the whole 

system. Complete relaxation and thorough rest are most easily obtained 

by lying down and unreservedly yielding the support of the body to the 

couch. Thus to spend five or ten minutes in the middle of each day 

would enable many a worn and weary house-worker to accomplish more 

with less fatigue than is otherwise possible. The foregoing suggestion is 

so remote from what many an industrious woman considers “her 

-duty to her family’’ as to seem to her like theoretical nonsense. Never- 
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theless, it is body-and-brain-saving, good common sense. Duty to 

oneself should lead women to take measures to save health and 

strength while there is still a fund to draw upon. 

Women do not often enough rest before they are utterly exhausted. 

But there is no enjoyment in enforced idleness and relaxation. One 
dreads the let-down after utter exhaustion. Sometimes it seems easier 

to go on working than to stop because the first experiences in resting 

are most uncomfortable. Young housekeepers full of life and energy 

are tempted to work beyond their strength without planning for the 

reserve necessary for later years. 

A hard working professional man was asked how often he rested. 

He replied as often as he had fifteen minutes to spare. Rest periods 

of fifteen minutes through 

the day are much to be de- 

sired in the housekeeper’s 

program, and they should be 

taken before she has become 

so weary that fifteen minutes 

do not seem to count. 

Vacations cost less and are 

much more to be enjoyed 
when one is in condition to 

& appreciate the change. -No- 

Fics o. Fic. 3. body needs a vacation more 

than a housekeeper. Every- 
thing is brighter and more encouraging on her return and her family 

feels the benefit which has come from a different point of view and a 
rested spirit. The home maker probably finds it more difficult than 

many to leave her work, even for a day or two, and when it is suggested 

that she have a change for two weeks she is appalled at the thought of 
leaving her home duties. 

Mental attitude has much to do with our fatigue. It is quite restful 

to sit for ten minutes visiting with some one or even with folded hands, 

if it is not enforced waiting. But as soon as one becomes aware that 

the dinner may be late because of some interruption or because of 

trouble with the kitchen fire, every delay becomes wearisome. It is 

not always possible in a household to have helpers do things on time 

and accomplish results successfully, and the average woman is worried 

by waiting for other people to do things or to travel as fast as she wants 

to. To worry over these conditions is a difficult habit to overcome 

but it causes much waste energy. The satisfaction of doing all that is 
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possible is really the only necessary requirement, and if one can drop 

the worry over the work which is not accomplished much is gained in poise. 

Anticipated discomforts are much to be avoided. We unfit ourselves 

for duties which we want to accomplish by the fear that we shall fail. 

If one is called upon to act as hostess under trying circumstances or to 

speak at the farmers’ wives’ club upon some subject, the anticipation 

is really much harder than the doing. But really, who has suggested 

failure? It is the one who is to perform the part who says, ‘‘I am afraid 

I am going to fail.” If she entertains this idea it is almost sure to bring 

about direful results, and for this reason many refuse to perform any 

duty which would be afterwards a source of satisfaction. If one does 

not allow the idea of failure to enter the mind, or if it does, drives it 

away immediately, there is great promise of success. The fear of failure 

is a prompt invitation to fail. There is much in the philosophy of 

abandon in work when one 

can be sure of doing the best 

that is possible and letting 

results come as they will. 

They are much more sure to 

come successfully than other- 

wise, for the abandon of care 

and worry allows one to do 

good work. 

Relation of bodily actions 

and attitudes to mental states.— 

The mental and emotional 

states are inevitably more or (a) Fic. 4. (b) (c) 

less influenced by the bodily 

condition and activities. A dejected physical attitude tends to develop 

a dejected mental state. On the other hand, there is nothing more 

effective for ridding one’s self of ‘‘the blues” than to stretch the body 
to its full height, to breathe deeply and to express in bodily action, 

lightness, joyousness. Recall some witty saying and laugh over it again, 

or sing a bit of some merry song, or run gaily out to the barn and call 

the chickens in one’s cheeriest tones, or take a few steps of the dance 

that one loved before one married and “‘settled down.” That “settling 

down” physically and mentally is perhaps the thing of all things most 

essential to protect one’s self against. How significant is such a 

remark as ‘“‘bowed down with grief’ or, if a man has been unfortunate 

“he has grown ten years older in a week.’’ Grief, if yielded to, does 

bow the body down; so does trouble of all sorts. 



Be READING-COURSE FOR FARMERS’ WIVES. 

Depressed mental states have an involuntary restrictive effect upon 
all the vital processes. To be “blue” or sad or despondent is to have 

the breathing, the circulation and the innervation of the body less 
than normal—the latter to such an extent that not enough nervous 

energy is sent to the muscles to give them tone and vigor. The result 
is, the muscles are unduly relaxed, the chest sinks, the head droops © 
and the feet and legs drag. One must summon the will to the rescue. 

The inert muscles and heavy body must be energized and invigorated, 

The very effort made in thus “taking oneself in hand” and holding 
the body bravely erect, affects the mental state wholesomely. Cour- 

age begins to replace despondency. Again, when everything is topsy- 

turvy and one’s feelings are correspondingly crisscross instead of cloud- 

ing the day with irritability, or grieving some one by an angry word 
or unkind tone, just try a simple physical culture remedy. Stand 

perfectly still for a full minute. Breathe full and deep. Let go the 
tension in the muscles, loosen the hard-set jaw, smooth out the forehead 

frown. ‘‘Let go” physically and the mental let-go will follow. 

Everyone admires a woman who ts reposeful. A well poised woman 

has greater efficiency and a greater power over others. Repose may 

be gained momentarily, as is elsewhere suggested in the bulletin, by 

stretching the muscles or yawning. 

When things seem to be going all wrong and we have begun to take 

a solemn attitude toward everyday incidentals, the habit of working 

the muscles into a smile or a laugh will bring a comfortable inward feeling 

which really means inward happiness. We generally laugh because 

we are glad, but psychologists tell us we will be glad because we laugh; 

and if the more natural method of laughing because we are glad has 

been neglected, it may be well to learn to be glad because we laugh. I 
knew one woman who had a habit when there was forewarning of a 
domestic storm to relax the muscles of her face into a smile, and even 

to laugh heartily. This may have-been a nervous reaction, but it 

worked like a charm upon the family and the children knew that when 

the mother’s sides were shaking, discord would be disarmed. 

HOW TO USE THE BODY. 

The backbone; its great tmportance in the right use of the body.—Few 

of us appreciate how much our health, strength and endurance, how much 

ease in work and youthfulness of figure, depend upon the backbone. 

When this wonderful twenty-four jointed bone is in its natural position 

it forms a double curve (Fig. 5). This double-curved line is the line 
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of greatest strength and flexibility. It is also the “line of beauty.’’ 
Upon the maintenance of this double-curve in the spine, the attitude of 
the body as a whole, and the right positions of all the at 

vital organs primarily depend. Although this double- 

curved line is the right line for the backbone always to 

keep when the body is simply erect—either in a stand- 

ing or sitting posture—deviations from this true line are 

continually occurring during the manifold movements of 

the body. 

The adjustability of the spine to the movement desired 

is of great service to us in the use of our bodily machine, 
but we must be sure to bring the spine back to its natural 

position—that of the double curve—after every act that 

causes it to bend or twist. The failure to do this is one of 

the chief causes of the “aging” of the body, of undue 

fatigue from work and of the ills that flesh is not ‘‘heir to.”’ 

Healthful and injurious ways of using the body.—A tall, 

thin woman is represented in Fig. 8 in what is a very com- 

mon standing position—the back bowed outward in a single 
curve, the chest and abdominal muscles collapsed. The same general 

bad use of the body is seen in a sitting position, Fig. 12 (a). These 

positions compress the ribs and disastrously 

interfere with the three indispensable vital 

functions of life—respiration, circulation and 

digestion. The chest is cramped and sunken, 

making full, invigorating breathing impossi- 

ble; the circulation is impeded by pressure 

on the veins and arteries, caused by the 

sagging of the heavy upper trunk; while the 

stomach, as a well-known physician has said, 

“4s literally crowded out of house and home.” 

A woman of medium height, inclined to be 

stout, is represented in Fig. ro in another 

bad position. Here the upper part of the 

trunk is thrust too far back, the lower part 

too far forward. This position protrudes the 

abdomen and flattens the lower part of the 

spine. Women who so stand complain of 
having ‘‘a flat back” and of ‘‘needing a little 

bustle to give them any shape.’’ And what is worse, in both of these 
bad positions all of the supporting muscles of the trunk are incorrectly 
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and injuriously used. Strain is brought upon the muscles of the lower 

back—the internal as well as the external—frequently causing back- 

ache, while the front waist and the abdominal muscles are more or 

less relaxed; whereas, of all the muscles of the body these are required 

to do the most important work of supporting the vital organs and 

should be especially firm and strong as they are. Other results of such 

bad uses of the body are heaviness of movement, unnecessary fatigue, 
and frequently nervousness and serious pelvic troubles. 

The normal, true attitudes in standing are shown in Fig. 9 and Fig. 

11. In these the body is so poised that the back maintains its natural 

double-curve (Fig. 7), and the upper portion (the chest and bust) of 

the trunk is in advance of the lower portion, the abdomen. 

In both of the bad standing positions a line extending from the toe- 

tips, vertically upward would 

touch the abdomen and be 

several inches from the chest 

(Fig. 6). In the good stand- 

ing positions the line would 

clear the abdomen and touch 

the chest (Fig. 7). This line 

test is one of the best simple 

tests of a good poise of the 

body. 

To change from Fig. 6 to 

Fig. 7 one should stand as 

alertly erect as possible, and 

by a motion at the hip-joints 
sway the trunk forward until 

the chest is in line with the 

toe-tips. The swaying motion 

re. 8. Fic. 9. should be done easily, with- 

out strain or tension: One 
who is accustomed to a bad poise of the body may feel at first in assum- 

ing this normal poise as if he or she were going to fall forward. Stanaing 

tall, ‘“‘erect under the stars,’’ and keeping the head well up will soon over- 

come this sensation. Note the points in favor of this position. (1) 

The waist and abdominal muscles are firm instead of being weakly 

relaxed. (2) The vital organs are well supported. (3) Every part of 

the body is unrestricted, there being no cramping, crowding or sag- 

ging of any of the parts. (4) The center of gravity is over the balls 

of the feet, which is-essential for light, easy walking. (5) The chest is 
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high and active instead of being narrow and depressed. (6) The shoul- 

ders are flattened instead of being ‘‘round.” (7) Each part of the body 

is in balanced relation to all other parts, so that all of the muscles are 

free from strain or tension. 

These are the conditions for health, lightness of movement, physical 

endurance, work with the least fatigue, and for uplift and joyousness 

of spirits. ; 

Bend from the hips, not from the back.—The right poise of the body 

is the first great essential in physical economy. After that, nothing 

is more important to housekeepers than to know how to bend and 

stoop, with the least strain, the least expenditure of nervous energy 

and the least interference with the vital functions. Every woman wi! 

recognize the too familiar 

bend and stoop from the 

shoulders and back—with an 

accompanying ‘“‘break’’ at the 

waist-line in front—seen in the 

woman washing dishes (Fig. 

13), in the woman sweeping 

(Fig. 15), in the woman wash- 

ing clothes (Fig. 17), and in 

the woman picking up some- 

thing from the floor (Fig. 2). 

Nature’s bending places are 

the hip-joints and the knees. 

When we ignore these and 

put their legitimate work 

upon the back, nature resents 

our failure to cooperate with 

her plan. She “gets even’”’ 

with us by enfeebling the 

digestion, by making the 

back bowed, old and weak, the body heavy and set, and by otherwise 

“stealing away our youth and health unawares.’”’ The office of these 

muscles is primarily to keep the trunk of the body normally erect. In 

leaning somewhat forward, as in sweeping (Fig. 16), in washing (Fig. 

18), in all kitchen-table work, as kneading bread, rolling pie-crusts, pre- 

paring vegetables, and in washing dishes (Fig. 14), let the movement 

be from the hips—keeping the back in nearly the same position as when 

standing easily erect (Fig. 9 and Fig. 11). 

In order not to have some undue strain, even when one bends forward, 

Fic. ro. Bicwur 
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from the hips in the right way, kitchen tables, ironing boards, sinks and 

washtub stands should be made considerably higher than they usually 
are. <A table too low for a woman’s height causes her almost unavoid- 

ably to sin against her health and comfort. Tables should be made to 

fit the women who work at them. Women should not be obliged to fit 

their height to the tables. It may be argued that some women are short © 
and so could not work at a high table, whereas a tall woman can accom- 

modate herself to a low table by stooping. Of course, the best work 

table is the one that suits the woman’s height. _ But if two women of 

marked difference in height must use the same table, then it is much 

better for the shorter woman 

in her work to reach some- 

what upward—as we have 

seen little children do—than 

that the taller woman should 

stoop to any considerable 

degree. For the _ shorter 

woman a stool or step can 

be placed in front of the 

work table and the ironing 

board, also the bench used for 

the washtub. For her to make 

the big, sturdy leg muscles 

do a little extra work in tak- 

ing a step upward to her 

work is far better than that 

the taller woman _ should 

jeopardize her health, powers 

of daily cndurance and her 

figure’s natural beauty by 

straining and bowing her back 

over the low table. In stoop- 

ing to pick up anything from the floor, the knees should bend and the 

big muscles of the legs should carry the body and arms down within 
reach of the object desired (Fig. 2). The ugly and fatiguing way is to 

strain the back and cramp the pelvic organs as in Fig. 2. 
Wise economy.—‘A penny saved is two-pence earned”’ in physical as 

well as in commercial life. Many pennies of nervous energy can be saved 

in a day’s work by using only the muscles necessary in the accomplish- 

ment of any task. For instance, in lifting; many persons use the back 

and arm muscles when only the latter are needed. Fig 4 (a) shows the 
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physically extravagant way of taking hold of a chair to lift it; Fig. 4 
(c), the economical, easy, becoming way. In carrying a weight the body 

should be easily balanced instead of being tipped backward from the hips 

and then making the lower back muscles overwork as in Fig. 4 (a). 

The body’s servants— You remember the wise old saying, ‘‘Make your 

head save your heels?’ Let me give you another: ‘‘Make your arms 

and legs save your back.’”’ Every woman facing a big day’s work should 

remember that she has four sturdy servants to do her bidding. She must 

direct them to render their rightful service, namely, to lift, to carry, to 

scrub, to wash, to walk, to stoop, to mount stairs, to sweep, to reach, to 

write, to sew. We should command them to save in every way possible 

the smaller, more essential 

and delicate muscles of the 

trunk from labor unfitted for 

them. 

Make the legs do the work 

in walking and running.— 

Women who have formed the 

habit of standing in a bent, 

back-burdened attitude exag- 

gerate this bad position of the 

body when they walk, espe- 

cially if there is a sense of 

“hurry” in the brain. Recall 

the mental picture of some Fic) 53: Bie: x4 

neighbor hurrying, in a sort 

of dog-trot gait, about her work, with body bent forward nearly one-third 

from the upright, the head and shoulders being quite in advance of 

the rest of the body, as if the legs could not, or would not, go fast 

enough for the impatient brain and body. This is the “haste 

that makes waste.’’ Such a position means straining and enfeebling 

the poor back, and it means interference with breathing, cir- 

culation and digestion. It is courting heaviness of movement, 

heaviness of spirit and oldness of body. It announces that the 

woman is not master of her work; rather her work masters and drives her. 

All must acknowledge that this is wrong. A woman with much depending 

upon her should be able wisely to direct her body in her work, and not 

allow her work to own her. When one is well-poised, free and buoyant in 

bodily movement, one can walk rapidly, or even run, while doing one’s 

work and suffer none of the exhaustive effects that always attend the spirit 

of hurry. An Arab proverb well puts it that ‘“Hurry is the devil.’ Shall 
we not keep ourselves serene and free from his malign influence? 

21 
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EXERCISES WHICH MAY BE USED DAILY TO ACQUIRE 

STRENGTH. 

One-minute exercises jor rest from the strain of work and for keeping 
the body young.—I. Stand erect as nearly as possible in the position of 

Fig. 9 and Fig. 11. Raise the arms level with the shoulders, turn them 

so that the palm of the hand shall face directly forward. Stretch the 

arms well outward and at the same time push vigorously backward. 

Care should be taken to keep the head well up; it is even better if it 

inclines slightly backward. After pushing for a moment relax the arms 

and let them fall. Repeat two or three times. 

II. Stand erect, the weight of the body being entirely on the right 

leg. Raise the left arm upward until it is close beside the ear; then, 

keeping the fingers pointing 

toward the ceiling, stretch 

upward as far as one easily 

can. Hold this position of 

stretched muscles for a 

moment and then slightly 

relax the arm; again energize 

and stretch; then let the 

arm completely relax and 

drop by its own weight to 

the side. Without changing 

the weight of the body from 
the right leg, raise the right 

arm and stretch and relax as 

before. Repeat the entire 

exercise, Standing with the weight on the left leg. 

III. Stand well poised over the balls of the feet. (a) Lift shoulders 

as high as possible. (b) With intense energy slowly crowd the shoul- 

ders backward as far as possible and simultaneously bend somewhat 

forward from the hips—the head moving backward in opposition to 

the direction of the movement of the trunk. After holding this energized 

position for about half a minute relax the muscles and allow the body 

to come to a buoyant, normal position. Repeat the exercise until a 

positive glow or warmth is felt between the shoulders. 
IV. Sitting well back in the seat of the chair, shoulders resting against 

the back of the chair, greatly energize the lower part of the spine, cury- 

ing it inward away from the chair back. The shoulders remain against 

the chair. Hold this energized position a moment or so, then relax 

Fic. 15. Fic. 16. 



SAVING STRENGTH. 643 

spine, being careful not to collapse at the waist-line in front. Repeat 
several times. 

V. Stand as in Fig. 11. Extend the arms well outward from the 

shoulders, keeping the palms of the hands facing forward. Rise on 

the balls of the feet; then simultaneously fill the lungs with fresh air 

and bring the forearms inward until the fingers touch the chest. Retain 

the breath a few seconds while the fingers lightly tap the entire surface 

of the chest. Then relax, come down upon the whole of the feet and 

exhale the breath. Again stretch and repeat the exercise. Care should 

be taken to keep the body from inclining even slightly backward as it 

brings strain upon the lower back. To avoid this, it is well to incline 

the body somewhat forward from the hips—not from the waist-line. 
While patting the chest, the 

elbows should be raised very 

high so as to stretch all of 

the side muscles. In ordinary 

daily occupations these mus- 

cles are often contracted for 

long periods. Such contrac- 

tion interferes with digestion 

and the circulation; it also 

tends to misshape the figure. 

The next exercise is one 

especially beneficial in . 

strengthening and freeing all Fic. 17. Wiel oe 
of the waist muscles. It also 

stimulates the action of the liver and the stomach. 
VI. Sit erect with the back unsupported, as in Fig. 12 (b). Place 

the open hands at the waist-line above the hips, the thumbs pointing 

backward and the fingers forward. First uplift the shoulders and the 
entire trunk as much as possible; then bend and stretch the trunk 

toward the right side. Hold this position of energized side-stretching 

for a moment, then come back to the position of Fig. 12 (b) and com- 

pletely relax the side muscles. Rest a moment, again bend and stretch 

toward the right. Repeat the exercise by twice bending and stretching 

toward the left side. Care should be taken not to allow the body to 

collapse at the waist-line in front when the side muscles are relaxed. 

At the beginning and during the moment of rest, the back should keep 
its double curve of strength and beauty. 

Keep the body young in spite of years.—There is also another good to 

be gained by the practice of these one-minute exercises. In a marked 
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degree they help to keep the body young—young in movement, in 

elasticity, in looks and in feeling. No one who can work is too old 

to gain favorable results from the practice of simple, rejuvenating, 

restful exercises. The ‘‘aging’” of the body is not a matter of years; 

it is rather a matter of condition. And the way one habitually uses 

the body largely determines what its ultimate condition shall be. Old- 

ness of body means setness of muscles as differing from the freedom 

of the child’s muscles; it means stiffness of joints as differing from the 

flexibility of the child’s joints; it means a stooped attitude as differing 
from the erect attitude of youth; it means heaviness of movement as 

differing from the lightness and buoyancy of youth. Setness of muscles, 

which is akin to the ‘‘muscle-bound” state sometimes found among 
athletes, can best be overcome by stretching and relaxing exercises. 

Stretch the muscles in ways different from their customary use, and 

then completely relax them. Stretch and relax; stretch and relax, 
three or four times in one or two minutes’ practice. A noticeable gain 

in freedom and “‘spring’”’ in the movement of the muscles often results 

from even a few consecutive days’ practice. 

Mrs. Bishop in her book called ‘‘Seventy Years Young” makes a 
distinction between organic old age and some of the prevalent old age 

bugaboos. She makes years the worst hobgoblin of all and declares 

that years are only the arbitrary measurement of time, that they have 
terrorized victims into premature oldness of mind and body. Another 

old age bugaboo is gray hair or lines on the face and pessimistic theories 

concerning life. Robert Louis Stevenson gives good advice when he says, 

“Cling to your youth; it is an artist’s stock in trade; do not give up 

that you are aging and you won’t age.’ Shakespeare says, ‘‘With 

mirth and laughter let old wrinkles come.” The person who moves 

about with difficulty and says that he is getting old is inviting old age 

much faster than the one who plays with boys and girls, keeps in touch 

with books and nature and has not courted worry and fear of old age. 

Gail Hamilton objected to the term “‘marry and settle down.” It is 

easy after a day of fatigue to find it difficult to harness the team and 
drive out to social affairs, but just because this tendency is becoming 

habitual they should pull themselves together and go anyway, whether 

it is easy or not. 

Contact with other people, old and young, keeps the spirit young, 

while the habit of growing into fixed ways of staying at home will invite 

gray hair, wrinkles and other indications of years. Young looking men 

and women whose sons and daughters have grown up, are very attractive 

members of society and invariably people ask, ““How did you manage 
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to keep so young?”’ Perhaps it was the very sympathy and companion- 

ship with these children which wrought the happy condition of youthful 

appearing parents. 

“At sixty-two life has begun; 

At seventy-three begin once more; 

Fly swifter as you near’st the sun, 

And brighter shine at eighty-four. 
At ninety-five 

Shouldst thou arrive, 

Still wait on God, and work and thrive.” 

—Oliver Wendell Holmes. 

SUGGESTIONS FOR STUDY AND CLUB DISCUSSION. 

Saving ‘‘Strength.” 

1. Try at intervals exercises suggested in this Bulletin. Keep the 

weight forward on the balls of the feet, with the chest high, hips back and 
the chest and bust in advance of the abdomen. Exercises taken in improper 

attitudes are worse than none, since they bring strain upon the organs 

and lead to unnatural attitudes. 

2.. Do not omit the rest and relaxing exercises; yawn, stretch and 

laugh. These all aid in digestion, prevent insomnia, nervous exhaus- 

tion and’ nerve tension. They add to the normal, healthful condition 

of mind and body. 

3. It would be well to use these exercises at each meeting, appoint 

a leader, and, if possible, secure some one who has given special atten- 

tion to the study. Avoid an undue amount of muscular strain, as 

some of these exercises will call into use muscles unused to work. They 
may be gradually strengthened, however, to serve in the work of the 

house, and to save strain upon the spine. 

4. Discuss the application of these exercises to attitudes taken in 

housekeeping. 

5. Discuss methods and times for rest in the daily program of 
housework. 

6. Read, from Power Through Repose, a chapter of interest on this 

subject at the meeting. Discuss and apply it. 

7. Discuss the economic value of health. 

8. Does sympathy put a premium on unnecessary disease? 
9 Study the effect of physical education upon the people from 

earliest days. 

to. Is the body as a whole, as strong as its weakest part? 
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11, What seems to be the effect of carriage and physical attitudes 

upon character? 

12, "What effect has our physical bearing upon others? 

13. How much can the schools do to secure healthful attitudes in 
children? 

14. If possible, introduce the study of some strong ideal of manly 

or womanly strength from sculpture or pictures. Examples,—Apollo, 
Venus, Diana. 

15. Is enough done at home and at school to provide games for 

both boys and girls which effect healthy development? 

16. Should the often excessive amount of exercise required in house- 

work take the place of a brisk out of door walk? 

17. Wherein does housework as specialized labor interfere with 
the healthful development of women? 

18. Wherein can physical exercises counteract bad results of house- 

work? 

References for further reading. 

Seventy Years Young. Emily M. Bishop., 

B. W. Huebsch, New York City. 
Power Through Repose. Anne Payson Call, 

Little, Brown & Co., Boston, Mass. 
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The object of the discussion paper is two-fold,— First, it gives an 

opportunity to the reader to classify her ideas upon the subject treated ; 

second, by filling out the paper the reader contributes interest and ideas 
which are very profitable to the success of the reading course. - Many 

ideas helpful to other readers are thus put into the exchange system, 

for one object in the course is to “ pass on” information where needed. 

No one’s name will be tsed without her permission. Even if a member 

thinks she has nothing valuable to contribute to the course she will 

afford much satisfaction to the Supervisor of the Reading Course if 
she will answer the questions and thus show her interest in the reading 

course, 

1. Do you find in standing that the weight is borne on the balls of 

the feet or upon the heels? Is there not more ease in the former 

- posture ? 

2. What is the difference in the exhaustion which comes from using 

the broom and that which follows an excursion or party? 

[647] 
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3. Is a proper poise as attractive in a woman in the kit 

at a drawing-room reception? J 
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6. Will you not try and take a few moments each day in which to 

relax mind and body? Stretch the muscles, yawn and take all the tension 

out of the body. 

7. Do you get plenty of sleep? Many people shorten the life by 

taking insufficient sleep. Do you carry your troubles to bed or go there 

intending to sleep? 

8. “ Laugh and the world laughs with you; weep and you weep alone.” 
Do you laugh enough? 
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g. Can a person wear high-heeled shoes or tight clothing and observe 

the laws of correct posture? 

10. Nothing you can do will pay so large a dividend as good care of. 

the body. How much are you investing in this? 

11. Deep and heavy breathing drives away indigestion and is an enemy 
to disease generally. Do you take time to breathe deeply? 
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p \HE principal insect pests which infest our homes may be placed 

in two general groups: I. Those that breed in the house 

and annoy man or eat his food, raiment and furniture— 

Clothes-moths | Eat clothing and 

Carpet-beetles t furniture. 

Cockroaches—Get into the food. 

Bedbugs 

Fleas 

II. Those that breed outside the 
house and, coming into the house, 

annoy the householder or get into 

the food— ; 
Mosquitoes Annoy man and 

Flies i carry diseases. 

Ants—Get into the food. 
New York housewives are more 

fortunate than their Southern sisters, 

because during the cold winter 

months they have a respite from the 

annoyance caused by household in- 

sects, with the possible exception 

that sometimes carpet-beetles con- 

te aoe it Wasth o Or Bue: 19.—Rose infested with aphids or 
attics, and cockroaches may continue plant-lice. 

their nightly maraudings. Cleanliness 

is surely the watchword in the constant warfare against household 

insects. This is especially true of the insects which live and breed inside 

the house. Plenty of light, sunshine and fresh air will also help materially 

Annoy man. 

ey 
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in this warfare. Clothes-moths and carpet-beetles often have undis- 
puted sway in the closed and shuttered parlors and ‘‘company”’ bed- 
rooms which are too often a cold, gloomy and cheerless part of the 

farm home. ‘The use of rugs on hardwood or smooth and painted 

floors will also help very much to discourage several very annoying 

household pests. Insects do not like to be disturbed too often, and 

the old, uneven floors with their large cracks full of dirt offer ideal breed- 

ing-places for certain insects. Cleanliness should not always stop 

Fic. 20. Little black ant—(a) female; (b) winged female; (c) male; 
(d) worker; (e) pupa; (f) larva; (g) egg; all enlarged.— (Adapted 
jrom Howard.) 

inside the house, for much can be done by looking after the immediate 

surroundings of the home. In many cases the hordes of flies, mosquitoes 

and ants which come into the house breed within a short distance from 

the doors. Cesspools, drains for kitchen refuse, the often neglected 

closet, exposed piles of horse manure and the family rain-barrel or tub 

are prolific breeding-sources for mosquitoes and flies. Now that it has 

been demonstrated that flies may carry typhoid-fever germs on their 

feet and mouth-parts to inoculate food on which they may walk, and 

that malarial fevers are transmitted only through the agency of certain 

kinds of mosquitoes, much attention should be given to the immediate 
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surroundings of the home to prevent the breeding of these dangerous 

menaces to health. 

There are many other kinds of insects which sometimes enter our 

homes, and either annoy us or destroy our belongings, but they are 

of a minor importance as compared with the ones mentioned above. 

It is only at rare intervals that New York housewives have occasion 

to complain of their ravages and need to seek information regarding 

them. Although annoyed almost constantly during the summer months 

by household insect pests, housewives, as a rule, are not familiar with 

their life-stories and breeding habits. 

I. Criotues-Morus. 

Clothes-moths are cosmopolitan household pests and were well known 

to the ancients. More than one hundred and fifty years ago they were 

abundant in this country, and are yearly a constant menace'to all kinds 

of woolen goods or furs in 

practically every home in the 
land. The tiny, yellowish 

moths are often dislodged by 

the housewife when infested 

garments are disturbed after 

lying unused for a considerable 

time. The moths are harmless, 

as they can not eat, but they 

should be killed whenever 

found, because they lay the Fic. 21. The case-making clothes-moth— 

eggs from which develop the (0) adult gr moth loraas (O lara. 
little caterpillars that do all the = —(Reduced from Howard.) 

injury. There are three kinds 

of clothes-moths common in this country, but the New York house- 

wife is usually troubled only with the case-making clothes-moth 

(Tinea pellionella), shown in Fig. 21. The little caterpillars(b in Fig. 

21) of this moth feed mostly on woolens and carpets and are specially 

destructive to furs and feathers. The caterpillar is always enclosed 

in a jacket (c in Fig. 21), which it makes from small particles of wool 

fastened together with silk. By placing the caterpillars on different 

colored cloths from time to time, one can see the interesting way in 
which they enlarge their suits as they grow. Without leaving its 

jacket, the caterpillar makes a slit half way down one side and ineerts 

a triangular gore of new material. Similar gores are inserted on the 



654 READING-COURSE FOR FARMERS’ WIVES. 

opposite side, and on each side of the other half of its case which is 
then lengthened by additions to either end; a variegated suit will thus 

result from the caterpillar feeding on the different colored materials. 

When full grown the caterpillar transforms within this case through a 
tiny, brown pupa in about three weeks to the moth or adult stage. 

The moths “choose darkness rather than light’’ and are comparatively 

short lived. In the North there is but one generation of the case-making 
clothes-moth in a year, the moths appearing from June to August. 

Fortunately for the housewife this clothes-moth rarely occurs in the 

caterpillar or destructive stage in winter even in warm rooms. A some- 
what larger moth, known as the Indian-meal moth, which infests all 

kinds of dried grains and fruits is often seen flying about the house and 

mistaken for the clothes-moth. It can be easily distinguished because 

its front wings are of a darker reddish-brown color, and it will be found 

breeding in some forgotten package of breakfast food, pop-corn or 

dried fruits. 

There is no easy way of keeping woolens and other susceptible materials 

from the attacks of clothes-moths. Only constant vigilance with 

frequent inspection and treatment will prevent serious damage from 

these little foes. | Usually they work mostly on things which have been 

put away and left undisturbed for some time. Articles that are fre- 
quently used, or rooms that are often aired and swept or used do not 

afford congenial homes for clothes-moths. Frequent shaking or brush- 

ing and exposure to air and sunlight are necessary if clothes-moths 

are to be fought successfully. The various repellants, such as moth- 

balls, etc., that are commonly used doubtless exert considerable in- 

fluence in keeping the moths away from stored materials, but all such 

precautions will be utterly useless if the materials are not thoroughly 
beaten, shaken or brushed, aired and exposed to the sun-light as long as 

practicable before they are put away in moth-tight receptacles. Any 

live moths, eggs or caterpillars which may go with the articles will not 

be destroyed by the various repellants that may be placed therein. 

It all depends on having the articles entirely free from any stage of the 
insect when they are put away. Things may be placed in tight rooms, 

boxes, trunks, pasteboard boxes, with strips pasted over the edges, 

or in patent moth-bags, or new flour-sacks. It is usually a good pre- 

caution to open storage places about once a month, and spray the ma- 

terials with benzine or carbon bisulfide (these are inflammable materials) 

after taking them out and thoroughly brushing and exposing them to 

the sunlight. Large dealers in materials likely to be infested by clothes 
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moths often use cold-storage houses for protection. A temperature 

at 49 degrees Fahr. stops all work of the insect but does not kill it; but 

an alternation of a low temperature with a comparatively high one 

invariably kills. 

II. THe Carpet-BEETLE. 

The evidence indicates that about 1874 carpet dealers in New York 

and Boston almost simultaneously introduced from Europe, and 

shipped to inland cities, the insect which has come to be a common 

and most serious pest in carpets, woolens and furs throughout the Nor- 

thern United States. In Europe it is a museum rather than a carpet 

pest, and has a similar habit in San Francisco. In some localities it 
is popularly 

known as the 

““ carpet-bug ” 

or “ buffalo- 

moth,”’ both of 

which are mis- 

nomers, for the 

insect is not a 

true bug which 

sucks its food, 

like aphids, 

and it is not 

a moth, but a 

beetle (¢ in 
is. , Fic. 22. Carpet-beetle—(a) larva; (b) pupa in larval skin; 

Fig. 22) (c) the adult or beetle. All much enlarged. 
Most house- 

wives are familiar only with the larva (a in Fig. 22) or destructive stage 

of this pest. The active, brown larva is about a quarter of an inch or 

less in length, and clothed with stiff, brown hairs, which are longer 

around the sides and still longer at the ends than on the back. All 

the year round in well-heated houses, but more frequently in summer 

and fall, these larvae are found feeding upon carpets and woolen goods, 

working in a hidden manner from the under surface, sometimes making 
irregular holes, but more frequently following the line of a floor crack, 

cutting long slits in the carpet. Early in the spring many of these hairy 

larvae transform inside their own skins (b in Fig. 22) through tender, 

yellow pupae into the adult insect or beetle. The pretty, little beetles 
(c in Fig.°22) about three-sixteenths of an inch long, look like, and are 



655 READING-COURSE FOR FARMERS’ WIVES. 

often mistaken for, ladybird beetles. Their white and black colorings 
are indicated in the figure, and the stripe down the middle of the back, 

widening into projections at three intervals, and meeting the irregular 

white bands, is scarlet. The markings on ladybird-beetles are usually 
more sharply defined. These little beetles are sometimes to be seen in 

considerable numbers on the windows or walls in houses, and are very 

common in the spring and summer in many different flowers upon whose 

pollen they feed. We have collected hundreds of them from the flowers 

of pear, cherry and currant in May and June. It is probable that many 

of them were not bred in houses, and only a comparatively few would 

reenter to prey upon carpets. Our observations indicate that those 

which are bred in houses endeavor to escape, and that mating commonly 

takes place on the flowers which they frequent. The curiously wrinkled, 

white eggs are laid among the fibers of the materials which the insects 

infest. The eggs hatch in two or three weeks, and the little hairy larvae 

are quite variable in their growth, depending upon warmth and food 

supply. Our observations indicate but one generation of the insect in 

New York. We found that the larvae feed readily and thrive on their 

own cast skins, and the dead bodies of their own parents and other 

insects. They seem to prefer old, dirty woolen goods to clean, new 

ones, and certain colors are sometimes preferred to others. House- 

wives should learn to know the insect in the beetle stage, and to dis- 

criminate between this pest and the similar but beneficial little lady- 
bird-beetles often found in houses. 

There is no easy way to keep this carpet-beetle in check. When it 

has once taken possession of a house, nothing but the most thorough 

and long-continued measures will eradicate it. The best way to avoid 

its ravages is to use rugs instead of carpets, and to trap the larvae by 

placing woolen cloths on the floor of closets. These cloths should be 

shaken once a week over a paper and the insects captured. Tacked 

carpets are unwholesome and should be replaced with rugs and art 

squares, which can be frequently shaken, and the carpet-beetle thus 

encouraged to migrate to more peaceful and dirtier fields. At house- 

cleaning time spray the thoroughly beaten carpets with benzine, clean 

the floors with soap-suds, especially the cracks, and use benzine or 

kerosene freely in the cracks and under the baseboards. Materials 

designed especially for filling cracks in floors are now sold, and an old 

floor can often be put in presentable-condition with these and a little 
paint so that rugs may be used. The various insect powders are of 

little use against this pest, for we have bred the larvae for months on 
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flannels covered with the powders. The fly-screens used on doors and 

windows will doubtless keep many of the beetles that are out doors 

feeding on flowers from entering the house and laying their eggs for a 

destructive crop of the brown, hairy larvae. 

III. CocKROACHES. 

Cockroaches are among the most offensive of household-insect pests. 

They have a very long pedigree, as fossil remains of roaches occurred 

in abundance in the early coal formations, ages before the more com- 

mon forms of insect life of the present day had begun to appear. Four 

different kinds of roaches often enter American houses, but it is the 

smallest one, known as the German cockroach or croton-bug (Fig. 23), 

that usually disgusts the New York 

housewife. The American or native 

roach often measures two inches in 

length, while the croton-bug is but 

little over half aninch long. Atten- 

tion was first prominently drawn to 

this little roach about the time of 

the completion of the Croton sys- 

tem of waterworks in New York 

city. The dampness of water pipes . 
is favorable to it, and the extension Fic. 23. Cockroach Sonate Ee ege cap- 

: sule, natural size; and a simple device 
of this great waterworks system jortrapping cockroaches, much reduced. 
afforded it an easy means of getting 

into residences, so that it came to be known as the croton-bug. The 

eggs of roaches instead of being laid separately are brought together 

within the abdomen of the mother into a hard, horny pod or capsule, 

which often nearly fills the body of the parent. The female carries this 

pod about (Fig. 23) for weeks until the young roaches are ready to hatch. 

The young look much like the adult, simply differing in size and lacking 

wings. Roaches develop slowly, the croton-bug requiring nearly six 

months to reach its full growth. Roaches are practically omnivorous, 

feeding on almost any dead animal matter, cereal products and food 
materials of all sorts, often gnawing woolens and doing much damage 

to the bindings of books in libraries, the paste on which is very attrac- 
tive to them. They are night marauders, their extremely flat bodies 

allowing them to hide in the smallest cracks and crevices during the 
day. Whenever they occur in large numbers they leave a distinct 
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and persistent ‘‘roachy’’ odor, coming chiefly from a dark-colored 
fluid which they exude from scent glands. The croton-bug is more active 

and wary than the larger kinds, and much more difficult to eradicate, 

often displaying great intelligence in keeping out of the way of the irate 

housekeeper, and in avoiding food and other substances which have been 

doctored with poisons for its benefit. 

There are many “roach poisons”’ on the market, but most of them 

give little satisfaction. A phosphorus paste consisting of sweetened 

flour paste, containing one to two per cent, of phosphorus, has been 

found quite effective when spread on bits of cardboard and placed in 
the runways of roaches. The persistent and liberal use of insect pow- 

der sometimes affords relief; flowers of sulfur dusted about where the 

roaches abound is also said to be effective. Others report that pow- 
dered borax freely used in cracks around sinks and baseboards frequented 

by roaches has given very satisfactory results. If infested rooms 

can be very tightly closed, fumigation is an effective method of destroy- 

ing them; either carbon bisulfide or hydrocyanic-acid gas, burning 

pyrethrum powder or sulfur may be used as the fumigant. Various 

traps have been employed for capturing roaches. <A simple and cheap 

pasteboard trap is shown in Fig. 23. The roaches can easily get into 

the box through the holes and funnels, but can not find their way out. 

IV... THe BEepsve: 

The bedbug (Fig. 24) has been a household pest for many centuries. 

Various medicinal virtues were ascribed to it by the ancients. For 

the poison of an asp an old Grecian rhyme says: 

‘“Some men prescribe seven bedbugs_for to drink, 

Mingled with water, and one cup, they think, 

Is better than with drowsy death to sink.” 

An old medical dictionary states that ‘“The smell of them relieves 
under hysterical suffocation”! It is also said that less than half a 
century ago American country people sometimes gave bedbugs as a 
cure for fever and ague. 

The presence of this insect in the house is not necessarily an indication 

of neglect or carelessness. The dearest friend may unwittingly bring 

them with his baggage that may have become infested at some hotel 
on his way. New servants often introduce them. The insect probably 

came to this country with the earliest colonists. Having little use 
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for wings, they have been gradually lost during the many ages of its 

parasitism on man until now but mere pads remain. This is a most 

fortunate circumstance, for flying bedbugs would be intolerable and the 

bane of the most thrifty housewife. The bedbug has mouth-parts, 

like an aphid or squash stink-bug, that are fitted for piercing and suck- 

ing. It is thoroughly nocturnal in habits, going into concealment at 

daylight, either in cracks in the bedstead, under loose wallpaper or 

wherever its much flattened body can squeeze in. It feeds normally 

only on human blood, and even the young bugs are able to fast for many 

months. The white, oval eggs (Fig. 24) are 

laid in batches in cracks and crevices, and 

hatch in a week or ten days. A generation 

of the insect may develop in about seven 

weeks, but the time varies much, depending 

on warmth and food supply. 

It is a common notion that bats, swallows 

or pigeons may introduce the human bed- | 

bug into houses. Scientists find, however, 

that each of these animals has its own 

species of bedbug, and these do not infest 

man. 
To rid a badly infested room of bedbugs 

it is often necessary to give it a thorough Hie a, BeaBIe 

cleaning and fumigating with sulfur; then much enlarged. 

re-papet or re-color the walls and re-paint 

or oil the wood-work. When iron bedsteads are used in place of the 

old wooden ones with their many cracks and crevices, and when rugs 

instead of carpets are used on tight floors, it is not a difficult 

matter to rid a room of these too sociable pests. For many years the 

standard bedbug poison has been a solution of corrosive sublimate in 

alcohol and turpentine. The bedbugs, however, can not eat this poison, 

_ for their mouth-parts are fitted only for sucking up liquid, and its effective- 

ness is due largely to the latter ingredients, which probably kill all the 

bugs that are hit. There are several much cheaper and just as effective 

liquids that can be more safely used. Bedbugs can be more surely 

reached in bedsteads or cracks in the room by injecting a liberal dose 

of benzine or kerosene with a common, machine oil-can. It is a common 

practice with many thrifty housewives yearly to treat every bed in 

this way. 
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V. FLEAs. 

There are no more annoying household insects than fleas. They 

are so small, active and elusive that a single specimen may cause more 

discomfort than several flies or mosquitoes. There is a species of 

human flea, but in most cases those which become a pest in houses 

are the common cosmopolitan flea of dogs or cats. | Houses which are 

temporarily unoccupied sometimes become overrun with fleas. Usually 
the infestation starts from the introduction of a pet cat or dog in the 

house. The adult fleas (d in Fig. 25) are usually the only form of the 

insect that is seen, even on 

the pet animal. It will surprise 

many to know that usually the 
fleas do not breed upon the dogs 

or cats but in dirty cracks and 

crevices, and especially where 

the animals sleep. The tiny, 

oval, white eggs (a in Fig. 25) 

are laid among the hairs of cats 

and dogs, but many of them 

drop off as the animal moves or 

lies down. Minute, active, whit- 

ish, worm-like larvae (b in Fig. 

25) hatch from these eggs and 

/ feed upon dirty particles, finally 

Fic. 25. Cat and dog flea—(a) egg; (b) larva; transforming in a brown, dusty 
© cocoon; all enlarged.—(Adapted from cocoon (c in Fig. 25) to the 

oward). - 
adult flea. An entire genera- 

tion may develop in a fortnight. When mature the adult fleas come 

forth from their dirty homes ‘‘seeking whom they may devour,” whether 

it be cat, dog or man. They are fitted with mouth-parts formed for 

piercing the skin and sucking blood. 

When a house becomes thoroughly infested with fleas it is a difficult 

matter to eradicate them. The first step is to eliminate the source of 

supply, the pet cat or dog. Then a most thorough house-cleaning 

should be inaugurated; remove all carpets and similar materials and 

scrub the floors, getting into every crack and crevice, with hot soap- 

suds or lye. In one case in our experience, after this thorough clean- 

ing, the whole house was fumigated with sulfur two or three times, 

using from ten to twenty-five pounds of sulfur for six rooms at each 
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fumigation. Where practicable, hydrocyanic-acid gas could be used 
effectively in fumigating, but it should be done by those familiar with 

its deadly qualities. Where the infestation is not so severe, a liberal 
use of insect powder or benzine has given good results. A basement 
of one of the Cornell University buildings once became infested with 

fleas. A professor conceived the novel plan of capturing many of them 

by tying sheets of sticky fly-paper, with the sticky side out, around 

the legs of the janitor of the building, who then for several hours walked 

up and down the floor of the infested room, with the result that nearly 
all of the fleas jumped on his ankles, as they often do, and were caught 

by the fly-paper. Fleas will not find congenial homes where rugs are 

used instead of carpets. They thrive in dirt and do not like to be dis- 

turbed. 

Sometimes pet cats and dogs can be rid of fleas by the free use of 

insect powder well rubbed in among the hairs. A creolin wash has 

been strongly recommended as a most satisfactory application on in- 

fested animals—for dogs, four teaspoonfuls of creolin to a quart of 

water, and for cats two teaspoonfuls. The mixture may be applied 
with the hands or brush, or the animals submerged in it for about five 

minutes. 

VI. MosgvuiToEs. 

The disturbing hum of the mosquito has acquired a new and more 

dangerous significance since it has been demonstrated during the past 

few years that some of them may carry in their frail bodies the deadly 

germs of such diseases as malaria and yellow fever. It is now believed 

that these diseases can be transmitted from one person to another 

only through the agency of certain kinds of mosquitoes. When a fever 

patient is bitten by one of these mosquitoes, the germs of the disease 

go with the blood into the mosquito’s body, where they undergo further 
development and finally get into the salivary glands, from which they 

may be injected into the blood of another well person when being bitten 
by this mosquito. While there are more than forty different kinds of 
mosquitoes in New York, less than half a dozen of them are often found 

in houses. The commonest of all forms belong to the genus Culex 
(Fig. 26), which includes the mosquitoes most often found breeding in 

rain-water barrels. The malaria-bearing mosquitoes belong to the 

genus Anopheles (Fig. 27). These may be readily distinguished, for 

they have wings which are more or less spotted and the projections on 

either side of their beak, known as palpi, are nearly as long as the beak, 
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while in the Culex mosquitoes the wings are clear, and the palpi are 
very short (compare, a, Fig. 26 and c, Fig. 27). Also when Culex is 

at rest upon a wall it appears more or less humpbacked, as shown in 

Fig. 28, the body and wings being parallel with the wall. With Ano- 

pheles, however, the body is at a very great angle with the surface, as 

shown in the figure. 

Mosquitoes must have water in which to breed. The imprint left 
by a cow’s hoof and filled by a passing shower may, in a week’s time, 

furnish a breeding- 

place for hundreds of 

“wigglers’”’ or larval 

mosquitoes (e in Figs. 

26 and °27) aie 

rain-water barrel or 

tub, which is too often 

a perennial fixture 

around country homes, 

is one of the most pro- 

lific breeding-sources 

for mosquitoes. They 

also breed in almost 

any place where water 

stands for a fortnight, 

and often swarm in 

puddles, small ponds, 

in old tin cans, and in 

quiet pools along the 

borders of streams or 

Fic. 26. Life-story of a Culex mosquito—(a) and about spanes a 
(c) males; (b) female; (d) eggs; (e) young ‘‘wigglers’; qQuitoes delight in dark 
(1) full-grown larva or ’‘wiggler’’; (g) larva im feed- and damp _ situations 
ing position at surface; (h) pupa; all enlarged.— . 
(Adapted from Howard). where the air does not 

freely circulate, as in 

tall grass underneath trees, but they do not breed in such situations and 

must have come from some near-by water. Only the female mosquito 

“sings” and “‘bites,’”’ and but few of these ever taste human blood, 

their normal food being the juices of plants. It is an interesting and 

instructive operation to watch a mosquito “ bite’’ (Fig. 26, a), but first 
be sure it is not an Anopheles. The males are readily recognized by their 

feathered antennae (compare b and c, Fig. 26). 
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The common household mosquitoes hibernate in the adult or winged 
form; sometimes hundreds of them find suitable hibernating quarters 

in an overturned wash-tub in the cellar. The eggs of the common 

Culex mosquitoes are laid on end in raft-shaped masses, which float 
on the surface of the water (Fig. 26, d), while those of Anopheles are 

laid singly on their sides (Fig. 27, c). Most persons are familiar with 

mosquito larvae or ‘‘ wigglers’’ which wriggle about in the water, 

returning at frequent intervals to the surface to breathe, and when at 

the surface hanging with simply the tip of the tail, which is the breath- 

ing tube, extruding, the rest 

of the body being held below 

the surface (Fig. 26, g). The 

“wigglers’”’ eat minute par- 

ticles of decaying vegetable 

matter and living algae in the 

water; some of the larger 

kinds are carnivorous and eat 

their smaller relatives. The 

malarial ‘‘ wigglers ’’ rest most 

of the time at the surface 

with their body parallel to the 
surface, and not hanging down 

as does the Culex “ wiggler.” 

(Compare Figs. 26, g, and 

27, e.) The eggs may hatch 

the same day they are laid, A 
and the ‘‘ wigglers’’ m et . 

2 W188 3 eva. Fic. 27. Lijfe-story of an Anopheles mosquito 
their full growth (Fig. 27, t) —(a) male; (b) antenna of female; (c) eggs; 
in a week, when they trans- (d) larva of ‘‘wiggler’’; (e) larva in jeeding 

; position at surface; (f) pupa; all enlarged.— 
form to the active, large- (Adapted from Howard). 

headed pupae, shown at / in 

Fig. 26. The pupal state may last only one day, so that an entire 

generation of mosquitoes in summer time may be completed in ten 

days. Most of the mosquitoes which come into houses, except near 

the salt-marsh lands along the seashore, are doubtless developed 
in water not more than two or three hundred yards away. The salt- 
marsh mosquitoes often migrate several miles, and sometimes other 

forms may be carried by steady, light winds for considerable distances. 

So far as the farmer’s wife is concerned, the mosquito problem is a very 

local one. 
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There is now a world-wide crusade against mosquitoes, extending 

from the wilds of Africa through the malarial districts of Italy to America. 

This extensive crusade is due to the practical demonstration that some > 

kinds of mosquitoes may transmit malaria, yellow fever and probably 

other diseases of human beings. The warfare against mosquitoes con- 

sists largely in destroying their watery breeding grounds. This can be 

done on a large scale either by draining or by filling in marshes, pools 

and similar places which often swarm with the ‘‘wigglers.” Large — 
areas of such mosquito-breeding waste lands in New Jersey and on Long 

Island are thus being reclaimed, 

and the mosquito nuisance largely 

abated. 

Aquaria, rain-barrels, tanks, 

small ponds and similar places can 

be kept free from the ‘‘ wigglers ”’ 
by introducing small fish, as gold- 

fish or silverfish, sunfish, ‘‘killies,’”’ 

=e roaches or minnows. An interest- 

Fic. 28. Resting positions of Culex— ing and instructive object lesson. 
G dad Anopheles (A squitoes; e : 3 
Moped (Reduced fiom Fleuurd). could be given by putting a few 

minnows from a near-by brook 

into the school aquarium or into a specially prepared glass dish well 

stocked with the “‘ wigglers.”’ 

One can easily prevent mosquitoes from breeding in rain-barrels or 

tanks by covering them with mosquito neetting. 

Another practicable and successful method is to pour or sprinkle 

kerosene oil every two or three weeks in a thin film over the surface 

of cesspools or rain-barrels, tanks, ponds or any other body of slug- 

gish water where the ‘“‘ wigglers”’ are found. This oil-film kills the 

‘“‘ wigglers’’ (both larvae and pupae), by preventing them from getting 

to the surface to breathe (Fig. 26, g), and it also prevents the mother 

mosquito from laying her eggs on the water. There are patent 

preparations or oils which penetrate all through the water, killing the 

‘“‘wigglers’’ but spoiling the water for general use, so that such oils 

are usually applied only to infested cesspools, sewer basins or man- 

ure pits. 

By a little concerted effort of local authorities, or by the school chil- 
dren in applying whichever of the above methods is most practicable, 

much interesting and valuable work could be accomplished and the 

pestiferous mosquito largely eliminated in many localities. 
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VIL. Futes. 

Flies are among the most persistent and annoying of household pests. 
Although they are so common and compel one’s attention so often 

during the summer months, there are several erroneous notions and 

much ignorance concerning them. Many persons cannot tell how 

many wings a house-fly has; housewives will often say that little flies 
grow into big ones; it is a common notion that all flies bite; but few 

know the winter habits of the house-fly, and not many know the life- 

story and breeding habits of house-flies. The common house-fly is 
scientifically named Musca domestica, but there are several other kinds 

of flies which are often found 

in houses. It is the stable- 

fly which has’ mouth-parts 

adapted for piercing the skin 

or “ biting,’’ while the common 

house-fly only scrapes or 
tickles the skin. The cluster- 

fly or “ buckwheat-fly”’ is a 

frequent visitor in houses, and 

is often found congregated in 

large companies in attics or 

little-used rooms in the fall or F!6..29- House-fly—(a) adult or fly; b) eggs; 
; : (c) larva or maggot; (d) puparium; all en- 

winter. Most housewives are larged.—(Adapted from Howard). 

also familiar with the large 

bluebottle or blowfly, which lays its eggs on exposed meat. Most of 

these flies look alike to the housewife, and as they differ in size, the 

conclusion is reached that the little ones grow into bigger ones, but in- 

sects do not grow after they attain wings. 

The common house-fly (Fig. 29) breeds out of doors in manure and 

dooryard filth, apparently preferring horse manure. Its long, white 

eggs (b in Fig. 29) which are laid on the manure, hatch the same day 
into white maggots (c in Fig. 29), which feed on the manure for about 

a week, and then change to a hard, brown puparium (d in Fig. 29), in- 

side of which they transform through the pupae stage in five or six 

days. Thus the whole life-cycle of the common house-fly, from the 

laying of the egg to the appearance of the adult insect may take place 

in from ten days to two weeks. As one fly may lay about 120 eggs, 

it is easy to understand how the insect can develop in such enormous 
numbers during the summer months, The manure from a single horse, 
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if left exposed, may thus furnish an abundance of flies for an entire 

neighborhood. Enough adult flies hibernate to start the breeding of 

the summer hordes; they are snugly tucked away in sheltered cracks 

in houses and elsewhere, often a few coming from their hiding places on 

warm winter days. As it has been demonstrated that house-flies may 
carry on their feet or mouth-parts the germs of typhoid fever, which 

_ they could easily leave on food, a constant and strenuous warfare should 
be waged against them. 

By the use of screens on doors and windows large numbers of flies 

can be prevented from entering houses. Many of those that do get in 

can be caught with sticky fly-papers. This may seem like a murder- 

ous method, yet it is sure and catches possible disease germs, which 

the flies may carry. Insect-powders and poisoned baits are usually 

not as effective or satisfactory as the sticky papers. ‘Considerable can 

be done to abate the house-fly nuisance even in agricultural communi- 

ties, by properly treating or caring for horse manure. It is practical 

to put the fresh manure into a closed compartment, built in or at the 

side of the stable with windows that are well screened, and having 

doors opening into the stable and out doors. At least once a week 

the accumulation of manure should be removed from this compart- 

ment and scattered in the fields where it is needed. Horse manure 

can also be effectively treated with chlorid of lime, at the rate of one 

pound of lime to eight pounds of manure, but the frequent treatment 
of a large manure pile to kill the house-fly maggots with this substance 
would be too expensive to be practical. 

VIL. Ants: 

There are several kinds of ants which come into houses and have 

a very annoying faculty of “‘ getting into ’’ sweet foods of various kinds. 

When access is once gained to sweets, the news of the discovery is con- 
veyed to the home colony, and often in a very short time the house may 
be swarming with these unwelcome visitors. Ants are social insects, 

and their habits and life history present many complex and interesting 

phases. The forms usually seen in houses are the neuters or workers — 

(d in Fig..20). At their home will be found the larger wingless females 

or queen mothers (a in Fig. 20) who lay the minute eggs (g in Fig. 20). 

During the summer winged males and females (¢ and b in Fig. 20) are 

produced in the nests; they soon take their nuptial flight and the males 

soon perish, leaving the females to tear off their own wings and establish 
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new colonies. The comparatively large, white objects found in ant 

nests and popularly called ant eggs, are not eggs, but the white, de- 

veloping, early stages of the insect (e and f in Fig. 20.) 

The red ants, the little black ants, and the pavement ants are the 

three kinds which most often invade New York houses. The tiny, 
red ants usually have their homes under stones or in the open fields 

near by, where it is difficult to get at them. The little black ants 

(Fig. 20) usually have their homes under stones or in the adjacent 

fields, where they may be recognized from the little pyramids of fine 

grains of soil which surround the entrances to the homes. The black 

pavement ants are two or three times larger than the other two kinds, 

and their homes are made under stones, broken pavements, or under 

the stone flagging of walks. 

The first step in discouraging the visits of these little pests is to remove 

the attracting substances, either into other rooms or upon stands whose 

legs are set in cans of oily water, or it is sometimes sufficient to simply 

place the cake-box on top of another dish, like a pan. Often their 

visits may be discouraged and stopped by attracting them to bits of 

sponge moistened with sweetened water, and when these are swarming 

with ants drop them into hot water; resweeten the sponge and repeat 

the operation. A syrup made by dissolving borax and sugar in boiling 

water is said to attract and destroy many of the little pests. A college 

girl accidentally discovered, much to her disgust, that a bottle of syrup 
of hypophosphites with a loose-fitting cork formed a very attractive bait 

for the little red ants, which swarmed into it and were drowned by 

thousands in the liquid. As the bottle was kept in a dark closet, the 

student did not discover the cause of the unusual thickening of the 

liquid until she brought the bottle out to the light. Some housewives 
report success in driving ants away with pieces of gum-camphor placed 

about in the pantry or other situations infested with ants. When the 

nests of household ants can be located they can be killed in enormous 

numbers by pouring an ounce or two of carbon bisulfide into each of a 

number of holes made in the nests with a stick, and promptly closing 

the hole with the foot. A little kerosene oil or boiling water poured 

along the cracks in pavements or walks, or into the holes in the little 

pyramids of soil thrown up by the ants around their homes will destroy 
most of them or force them to seek new quarters, and thus discourage 
their visitations to the house, 
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IX. Pests oF House-Piants. 

There are but few kinds of house-plants which are not, sooner or 

later, attacked by insect enemies. Among the most common of these 

enemies are plant-lice, the so-called ‘‘ red spider,’ thrips, scale-insects 

and mealy-bugs. 

Most housewives are familiar with the small, soft-bodied green or 

blackish plant-lice which often multiply in great numbers on certain 

kinds of house-plants. These lice live on the juices of the plants which 

they suck out by means of their beak-like mouth-parts, which they force 
into the tissues in a similar way that a mosquito “ bites ”’ us. 

The so-called ‘‘ red spider’ is a minute, spider-like mite, which often 

swarms over the undersides of the leaves, forming thereon a network 

of silken threads. 

Thrips are very small, slender and active little creatures which live 

mostly on the under sides of the leaves, causing yellowish spots where 

they have fed. 

Several kinds of scale-insects infest house-plants. Some of them are 

dark brown and the shape of a half-pea when fully grown. The young 

of these brown scales are lighter colored and flat, closely adhering to 
the plant from which they suck their food, like the plant-lice. Palms 

and some other plants are often infested with a smaller, round, flat 

scale about the size of a pin-head. 

Coleus plants and a few others are often badly infested with small, 
whitish insects, known as “‘ mealy-bugs”’ from their peculiar mealy 

or cottony appearance. They are closely related to the plant-lice and 

scale-insects, and suck their food from the plants in a similar manner. 

Remedial measures—When good water pressure is available, the 

simplest and usually an effective method of controlling most insects 

infesting house-plants is to thoroughly spray the plants with water 

through a hose and nozzle at frequent intervals. Take the plants out 

doors, and by the application of such a spray one can usually knock off 

most of the insects, excepting the scales. Plant-lice, red spiders, mealy- 

bugs and thrips will usually succumb to such treatment. When a force- 

ful water spray is not available, a small spray-pump may be substituted 

and a solution of whale-oil soap (one pound in five or six gallons of 

water), kerosene emulsion or a strong tobacco decoction may be used 

as a spray on the plants. It is necessary to aim this spray so as to hit 

the insects. For scale-insects the housewife must resort to hand work. 

Take strong soap-suds, or better, the whale-oil soap mentioned above, 
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and with a sponge or rag, sometimes assisted by an old tooth-brush, 
thoroughly wash the infested plants, thus removing the insects. It 
is necessary to repeat this operation in a week or two to get those that 

were missed before with their progeny. One should always thoroughly 

rinse off the plants with water after these soap applications. 

X. Pests oF DoorRYARD PLANTS. 

The housewife’s flower-bed, rose bushes, sweet peas and other plants 

which she may attempt to grow near the house may frequently suffer 

from insect attack. Plant-lice, leaf-hoppers, the so-called ‘‘ red spider,”’ 

and the small, green slugs or ‘‘ worms,’ all often occur on roses 

at the same time. Sweet peas are often ruined by the red spider; 

asters and the buds of dahlias and similar plants are often ‘“‘blighted”’ 

by the punctures of the little tarnished plant-bug; and the blossoms 

of asters, chrysanthemums and the like sometimes swarm with blister- 

beetles. 

Leaf-hoppers are the small, whitish, active little creatures that often 

swarm on the under sides of the leaves of roses, leaping into the air upon 

the slightest disturbance of the bush. They suck their food from the 

leaves like plant-lice. The green slugs eat the leaves and finally trans- 

form into small, black sawflies. The tarnished plant-bug is another 

sucking insect, which abounds almost everywhere that plants of any 

kind grow. The blister-beetles are quite large, slender, blackish beetles 

which eat blossoms and soon render them unsightly. 

The housewife should be equipped with one of the smaller sprayers, 

like a hand-atomizer or a bucket-pump. With one of these machines 

loaded with a whale-oil soap solution, kerosene emulsion or tobacco 

decoction, the plant-lice, leaf-hoppers and ‘“‘ red spiders’ can be easily 

controlled by several applications at intervals of a week or so. If good 

water pressure is available, these insects can usually be kept in check 

with a forceful water-spray frequently applied. As the slugs are chewing 

insects, they can be easily fed a dose of poison by either spraying on a 

Paris green mixture (one pound in 150 gallons of water) or by dusting 

on hellebore. No method has yet been devised for preventing the 

tarnished plant-bug from blighting the buds of flowering plants. This 

insect breeds in such large numbers in near-by grass-lands that fresh 

recruits are always at hand. The simplest and surest method of stop- 

ping the depredations of blister-beetles is either to hand-pick or knock 

them off into pans of kerosene. 
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Cutworms may sometimes play havoc with annuals in a flower-bed. 

They will readily eat doses of a poisoned bran-mash scattered about 
where they work, or one can usually find many of them during the day 

by carefully stirring the soil near the plants which they attack, as they 

work at night and hide themselves in the ground during the daytime. 

XI. BIBLIOGRAPHY OF READILY ACCESSIBLE LITERATURE ON THE PRIN- 

CIPAL HOUSEHOLD INSECTS. 

The Principal Household Insects of the United States. (Bulletin 

No. 4, new series, Bureau of Entomology, United States Department of 

Agriculture, 131 pages, 1896). 

Mosquitoes, by Dr. L. O. Howard, McClure, Phillips & Co., New 

Mork Tool. ; 

Mosquitoes or Culicidae of New York State, by Dr. E. P. Felt, State 

Entomologist. (Bulletin 79, New York State Museum, 160 pages, 

57 plates, 1904). 

Report on Mosquitoes, by Prof. J. B. Smith (Report of New Jersey 

Agricultural Experiment Station, 1905, 482 pages). 

Mosquitoes and Fleas. (Circular No. 13, United States Bureau of 

Entomology). 

Notes on the Mosquitoes of the United States. (Bulletin No. 25, 

new series, United States Bureau of Entomology, 70 pages, 1900). 

How to Distinguish the Different Mosquitoes of North America. 

(Circular No. 40, United States Bureau of Entomology). 

How Insects Affect Health in Rural Districts. (Farmers’ Bulletin 

No. 155, United States Department of Agriculture, 20 pages). 

House Flies. (Circular No. 35, United States Bureau of Entomology). 

House Ants. (Circular No. 34, United States Bureau of Entomology). 

The True Clothes Moths. (Circular No. 36, United States Bureau of 

Entomology). 

The Carpet Beetle or ‘‘ Buffalo Moth.” (Circular No. 5, United 

States Bureau of Entomology). 

The Bedbug. (Circular No. 47, United States Bureau of Ento- 

mology). 

Cockroaches. (Circular No. 51, United States Bureau of Ento- 

mology). 

There is an English work on ‘‘ Our Household Insects,” by E. A. 

Butler. Longmans, Green & Co., 1896, 344 pages. 
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This Discussion-paper, accompanying the Bulletin on Insect Pests, 

may be returned with answers to the questions and with any suggestions 

and questions of your own. While the answering of these questions ts 

not absolutely necessary, a much greatcr benefit will be derived if you 

give to others the benefit of your own experience. As a member of the 

Reading-Course you will be credited by us with the work done. It will 

also help us to understand your point of view. The Bulletin may be 

used in the grange and in the club where these subjects are considered. 

We want your experience on the subject of common household and 

garden pests. Often there are old-fashioned preventives and remedies 
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mentioned in this Bulletin? 
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Cleaning is a sanitary measure, and gives better conditions for good 
health. Dirt in itself may not always be harmful, but at least its presence 
forecasts harm and its removal may be just the necessary ounce of pre- 

vention. Dne of the most important sanitary measures in the home is 

Fic. 30.—Soap making of other days. 

the weekly washing. It is not merely to gratify our sense of the aes- 
thetic that we go to the extreme of upsetting the family routine for 

one day each week, but also because soiled clothing may be dangerous 
to the wearer. 

22 [673] 



6 READING-COURSE FOR FARMERS’ WIVES. 74. 

The skin acts as a heat regulating apparatus through evaporation of 

the perspiration and thus reduces body heat. It also serves in some 

measure to eliminate the body’s waste products in the form of secre- 

tions. Perspiration and secretions are absorbed by the clothing and 

bits of dead skin are constantly being rubbed oft and find their way 

into the meshes of the fabric. After a time of wear, the limit of absorp- 

tion is reached and the pores of the cloth become clogged. The clothing 

begins to have a damp, sticky, oily feeling. If starch has been used, 

the garment becomes limp. In this condition, if clothing is not actually 

dirty it is at least unwholesome to wear, for it prevents the proper absorp- 

tion and evaporation of moisture from the body and thus actually 

increases the warmth of the body in summer and makes it colder in 

winter. It is a matter of common experience to mothers and nurses 

that the fretting of a small child may sometimes be due to clothing 

which has become damp and sticky with wear. A change to clean gar- 

ments gives the needed relief by furnishing a fresh absorbing surface. 

Whenever organic matter accumulates on clothing, even to a slight 

extent, there is a possibility of the presence of bacteria. Washing has 

a three-fold reason, to remove dirt and open the pores of the cloth, 

to dry the cloth so as to renew its power of absorption, and to 
destroy any bacteria which may be present. As a household process 

laundering often proves an arduous task instead of an interesting occu- 

pation, for, unfortunately, many houses are not equipped in a way to 
remove the burdens of wash-day. An understanding of conditions will 
greatly aid the person having this task to perform, through knowledge 

is only one-half of the whole and cannot take the place of proper equip- 

ment as a labor-saving device. 

FABRICS. 

A first step toward gaining knowledge of laundry methods is to learn 
something of the nature of the things to be laundered and the way 
these respond to the common reagents or solvents used in the laundry. 
The common fibres used for clothing are of both vegetable and animal 
origin. Cotton and linen are the chief vegetable fibres and the chief 
animal fibres are wool and silk. Among the common laundry reagents 
(substances capable of forming a reaction) are two classes of chemicals 
known as acids and bases. Acids were so named because of the sour 
taste common to many of them. Acids and bases possess as a char- 
acteristic property the power to unite with each other to form a third 
substance called a salt. They are said to neutralize each other. Thus, 
if hydrochloric acid (muriatic acid) and sodium hydroxid (lye) are 
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united in certain definite proportions a salt is formed, and the salt in 
this case is common table salt. The bases chiefly used in the laundry 

are known as alkalis because they contain the alkali-metals. The chief 

household alkalis are, lye, washing soda, ammonia and borax. 

I. Cotton and linen. The soft fibrous material covering the seeds of 

some plants is known as cotton. If a single mature cotton fibre were 

examined under the microscope it would show itself to be along, flattened 

twisted tube, thicker at the edges than in the middle. This hollow, 

twisted condition gives to cotton 

its characteristic lightness and 

elasticity and makes it suitable 

for the manufacture of fine yarns. 

Linen is a product of the flax 

plant. A linen fibre under the 

microscope looks like a long, 

transparent tube with thick 

smooth walls and acentral canal. 
Fic. 31.—Cotton fibres. 

Fabric made from 

linen is stronger and 

more lustrous. than 

cotton and is a better 

conductor of heat. 

Both cotton and linen 

consist for the most 

part of a plant sub- 

stance, cellulose, and 

they react similarly to 

chemical substances. 

Action of acids on cotton and linen. Strong mineral acids have a 
cofrosive action on cotton and linen and if they are allowed to act 

for any length of time the fabric is entirely destroyed. This action is 
greatly increased by heat. Cold dilute mineral acids affect these fabrics 

but little if the acid is thoroughly washed out afterwards, but the cloth 

may be seriously injured if the acid is allowed to dry on. The appearance 

of the cloth may not undergo any change but its durability will be 

affected. The mineral acid having the least effect on the vegetable 

fibres is hydrochloric acid, more commonly known to the housekeeper 

as muriatic acid, but it also damages fabric if allowed to dry on. 

The organic acids, such as acetic acid in vinegar, oxalic acid in 

tomatoes, tartaric acid in grapes and citric acid in lemons, have no 

action on cotton and linen unless they are allowed to dry on the fabric 

Fic. 32.—Linen fibres. 
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and are subsequently moistened and. ironed dry with a hot iron. 

Destructive results are then produced. 

The presence of starch lessens the destructive action of any of the 

acids. 
Action of alkalis on cotton and linen. The action of alkalis on 

cellulose differs from that of acids. Dilute washing soda solution, 

borax and soap have little or no harmful action on cotton or linen, but 

caustic soda or lye, as it is familiarly known, is more destructive to these 

fabrics, especially at high temperatures and if allowed to act for any 

length of time in the presence of air. If a fabric made from cotton 

fibres is immersed for two minutes in a strong solution of caustic soda 

it assumes a gelatinous appearance, and if it is then immediately removed 

and washed free of the alkali it is found to have greatly shrunken and 

to have become much closer and firmer in texture. This limited time 

of action of the strong alkali actually strengthens the cloth. At one 

time it was thought that this process would be very valuable in the 

manufacture of textile goods, but it so increased the strength of the 

fabric thus treated that the demand decreased and hence the operation 

was discontinued as impractical for the manufacturer. A modification 

of this process, know as mercerization, gives to cotton goods a glossy, 

silky appearance without materially increasing its durability. It must 

not be thought that because this limited action of strong alkali strengthens 

the fabric that long-continued action will be harmless. The first effect 

is strengthening, but if the action is continued beyond the brief time 

mentioned it will gradually destroy the cloth. 

II. Wool. The hairy covering of a number of animals is called wool. 

It is the most important animal fibre used in the manufacture of clothing. 

When woolen cloth is washed it undergoes a characteristic shrinkage. 
This shrinkage is increased by the use of strong soaps, by rubbing, by 

quick changes in temperature while wet, by the use of strong alkalis, 

by ironing with hot irons, etc. 

Wool fibre has a characteristic appearance and can readily be dis- 

tinguished under the microscope from any of the other textile fabrics. 

The surface of the fibre is seen to be covered with little horny scales all 

running in one direction. 

In some wool fibres the surface is comparatively smooth and in others 

the serrated edge is very conspicuous, according to the source of the 

wool from which the fibre is obtained. Wool fibre has been shown to 

be composed of numerous small segments called cells, whose overlapping 

edges give the characteristic external horny layer. When woolen cloth 

is wet, the fibre expands somewhat and there is a loosening of the pro- 
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jecting edges of the segments. As the cloth dries, the projections of 

adjacent fibres interlock, drawing the fibres closer together. If the 

cloth is dried slowly the interlocking is slight. If the cloth is rubbed 

briskly while wet, or if a hot iron is used, the interlocking of the fibres 

is increased and the shrinkage is correspondingly greater. The use of 

strong soap on woolen goods 

greatly increases the amount of 
shrinkage, for the alkali of the 

soap acts chemically upon the 

woolen fibre and softens it, caus- 

ing the toothed edges to become 

more prominent. A marked in- 

terlocking of fibres takes place, Fic. 33.Woolen fibres. 

causing the characteristic de- 

crease in the size of a garment, with the attendant thickening of the 

fibre and the board-like condition of badly washed wool. 

Action of alkalis on wool. Strong solutions of alkali, as lye or washing 

soda, have a softening effect on wool, and if allowed to act upon it for 

any length of time, reduce it to a soapy-like liquid. 

Dilute solutions of borax, or a mild soap, if not much hotter than 

blood heat, have only a slightly injurious action on wool. A good soap 

is the least injurious form in which to use an alkali in cleansing 

cred t 
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woolen fabrics. 

Action of acids on wool. Dilute acid does not affect wool materials, 
but strong mineral acids will decompose them. In no case is the action 

of acids on wool as destructive as on cotton. Dilute acid may be dried 

on wool with no noticeable weakening of the fibre. 

Comparative action of acids and alkalis on cotton and wool. A graphic 
illustration of the comparative difference between the action of acids 

and alkalis on wool on the one hand, and cotton and linen on the other, 

is furnished in an experiment which may be performed to determine 

whether a fabric is all wool or part wool and part cotton:— 

Saturate a piece of the cloth to be tested in dilute sulphuric acid. 

Dry it without washing. Rub it briskly between the hands. If cotton 

is present it will fall out in the form of a grayish white powder. Or, 

weigh a small sample of material and boil it for four or five minutes in 
a 4% solution of caustic soda (lye). Dry and weigh it again. This 

will show how much of the material is wool, as the wool will have. 

been left behind in the caustic soda solution. 

III. Silk. Silk is the most delicate of all the fabrics and stands half 

way between cotton and woolin its reaction toward both acids and alkalis. 
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Action of acids on silk. Silk is readily attacked and disintegrated by 
a concentrated acid solution. Dilute acid solutions weaken the fabric 

but not so seriously as is the case with cotton. 

Action of alkalis on silk. Concentrated alkali solutions act upon silk 

vigorously, but a little less vigorously than is the case with wool. Dilute 

alkali solutions weaken the material and destroy its lustre. 

As laundering concerns itself constantly with the action of various 

alkalis and acids, but chiefly the former, upon fabrics, the above outline 

will be found an aid in grasping some of the reasons for certain laundry 

processes. 
WATER 

A bountiful supply of water good for laundry purposes is an important 

factor in successful laundering. Water is the natural solvent for much 

of the dirt which accumulates on clothing and it acts as a carrier to rid 

the clothing of all forms of dirt, both soluble and insoluble. Unfortu- 

nately, good drinking-water is not necessarily equally good for laundry 

purposes, as water may hold in solution substances not hurtful to health 
but very detrimental to cleaning processes. A water good for the 

laundry should. be clean, soft, clear, odorless, free from discoloration, 

free from iron, free from organic matter. z 

Hard and soft water. The very characteristic which renders water 

so valuable as a detergent (a cleansing agent)—its solvent power—is 

the cause of its greatest shortcomings, for on its way to us water may 

pass over or through soils which contain soluble substances of an un- 

desirable nature. The characteristic known as hardness, possessed by 

some waters, is due to the presence of lime salts gathered in this way. 

Hard water is not the best for laundry purposes as hme salts decompose 

the soap used, forming in its place an insoluble lime-soap which collects 

as a curd on the surface of the water. This soap decomposition takes 

place as long as any lime remains, and the detergent (cleansing) prop- 

erties of soap are not in operation until this is accomplished. Hard 

water is said to weaken the fabric by leaving minute particles of the 

lime-soap compound in its pores. If the available supply of water is 

hard, the problem of the housekeeper is to find some means of removing 

the lime or of reducing its ill effects. 

Temporary and permanent hardness. According to the nature of the” 

lime salts present, water is said to be temporarily or permanently hard. 

Temporary hardness is caused by the presence of carbonate of lime, 

and such water may be softened by boiling. If the water is allowed to 

stand the lime settles to the bottom of the receptacle and the softened 

water may be withdrawn from the top. Permanent hardness is due to 
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the presence of sulphate of lime, and boiling has no softening effect upon 

permanently hard water. 
Another salt often very obnoxious in laundry water is iron. Its 

presence even in very small amounts may give a yellow tinge to clothing, 

due to the deposit of minute particles of iron rust in the pores of the 

fabric. 

Organic matter may be present which causes clothing to become 

discolored and disagreeable in appearance and which may make it 

dangerous to the wearer. It is very desirable in all the above cases to 

eliminate the mischievous substance. 

A number of materials are on the market for softening water. The 

cheapest and best of these are alkalis, known as washing soda, lye, borax 

and ammonia. The objection to the use of any chemical in softening 

water is the injury it may do to the fabric. 

Sodium carbonate, or washing soda, is the best alkali to use generally 
for this purpose in the household, for while it is effective in its action, 

it is not so corrosive as to render its handling difficult, nor its use 

unduly harmful, nor is it an expensive material. It should never be 

used in the dry form for it is an alkali sufficiently strong to eat 

holes in a fabric if used in full strength, and a strong solution is 

formed at each spot where the dry substance falls. It is carelessness 

of use which causes us to complain so often of present-day laundry 

methods. 

Sodium hydroxid, lye or caustic soda, as it is called, is an alkali of far 

greater strength than washing soda, one pound of lye being equal to 

about twelve pounds of washing soda, and it should be used with just 

so much more caution. It should never be used save in solution and, 

as this solution deteriorates very rapidly on exposure to air, if any 

quantity is made it should be kept in bottles or jars tightly stoppered 
with rubber stoppers. The compound formed by exposing lye to the 

action of air and water is washing soda, so there is no real advantage 
in using it after all. Itisso much more difficult to handle and its action 

is so much more corrosive than the other alkalis that it is not advisable 
to use it in the home laundry. 

Sodium biborate or borax. One of the mildest alkalis to use in the 

laundry is sodium biborate, commonly known as borax. This alkali 
is more expensive than either caustic soda or washing soda and is not so 

effective in its action; but itis less harmful to fabrics, and for this reason 

there are occasions when it is greatly to be preferred. Washing soda 

and lye, unless they are thoroughly rinsed from the clothing, have a 

tendency to cause yellowing, particularly when starch is to be used 
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afterwards. Borax, on the other hand, has a tendency to whiten fabrics 
and is added directly to starch to give it good color and to increase its 

clearness. When colored fabrics or wools are to be washed in hard 

water, borax is one of the best alkalis to use for softening the water, 

therefore it should be on the laundry shelf for this purpose if for no other. 

Ammonium hydroxid, commonly called ammonia, is another good 
alkali for softening water when it is not advisable to use the stronger 

alkalis. It is a very volatile substance and consequently should be 

used only when the process is to be conducted quickly. It is better and 

cheaper to purchase the full-strength ammonia from a druggist and 

then dilute it, than to buy the article known as household ammonia, 

which is of unknown strength. 
Both permanently and temporarily hard water may be softened by 

distillation, but this method involves apparatus which is not piety 

for the average home. 

If water is temporarily hard it may be softened by being boiled 

and allowed to stand until the lime settles, the top water being 

drawn off. This is without doubt the method yielding the best re- 

sults, as no harmful chemicals are left in the water to injure the 

fabrics. 
Temporarily, hard water may be softened by adding lime or washing 

soda and allowing the water to stand in open kegs for several days before 

use; and permanently hard water may be partially softened in this way. 

The water should then be drawn from the top. The first method is the 

better one to use as no chemical is left in the water. If the water is 

boiled after the addition of the softening agent, the time for standing 

can be considerably lessened. Neither of these processes is much in 

use in the household, as the expenditure of time is often considered 

unwarranted. The more common method is to add washing soda, lye, 

borax or ammonia at the time of washing. The addition of these sub- 

stances at this time prevents the action of the lime upon the soap. A 

good suds may thus quickly be procured, but it does not get rid of the 

precipitate which forms and which in part at least: becomes entangled 

in the pores of the cloth and has a weakening action on the fabric and 

gives it a close filled-in appearance. 

The only satisfactory method of getting rid of iron is to add washing 

soda to the water and then let the water settle for five or six days before 

using. 

Organic material can be precipitated by the use of alum in the form 

of an alum-borax mixture. The sediment should be allowed to settle 

and the water can then be drawn from the top. 
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To soften water. Water may be softened by any of the following 

methods: 

1. For each gallon of water, use two tablespoonfuls of a solution 
made by dissolving one pound of washing soda in one quart of boiling 

water. This solution should be bottled and kept on hand as it is a useful 

detergent (cleansing agent). 

2. For each gallon of water use one-fourth tablespoonful of caustic 

soda (lye) dissolved in one cup of water. 

3. For each gallon of water use one tablespoonful of borax dissolved 

. in one cup of water. 

If water is very hard increase the amount of alkali used. 

To remove organic matter. For each gallon of water use one table- 

spoonful of a mixture containing two-thirds borax and one-third alum. 

If the water is rich in organic matter, use more than one tablespoonful 

of this mixture. When water is very scarce, alum is sometimes used 

to precipitate the dirt in soiled water and the water is then filtered and 

used again. 
SOAP 

In the “ good old days’’ when the home was the centre of larger 

industrial activities, soap-making was conducted as a household process. 

It was a familiar sight in the spring to see the winter supply of wood 

ashes pounded down into a barrel and set on a platform ready for ‘‘ leach- 

ing.”” A hole was made in the compacted ashes, water was poured into 

this, and it leached down through into little troughs in the platform 

from which it was collected in kettles, ready to be used for making 
soap. This liquid was the homemade lye of the housekeeper of old. 

A kettle of melted fat hung near by on a big iron tripod, and to this the 

housewife added the lye and boiled the two together, testing the mixture, 

now with an egg, now with a feather to see if it was of the proper strength. 

After two or three days of anxious effort the task was completed, and the 

resulting mixture, called soft'soap, was put away in barrels for winter 

use. Often we lament these good old days and complain of the poor 

quality and inferiority of the things we have to use now, but I believe 

if any of us were to test the soft soap of our mothers and grandmothers 
we would return our patronage to the grocer. 

Alkalis, Among the alkalis familiar to the housekeeper are those 
known as caustic alkalis or lye. Chemically, lye is a hydroxid of either 

potassium or sodium, two closely related substances having similar 

chemical characteristics and producing compounds of a similar nature. 

The caustic alkalis have a corrosive action upon organic matter, caustic 

potash being the stronger of the two. These alkalis possess as a charac- 



623 READING-COURSE FOR FARMERS’ WIVES. 

teristic property, the power to unite with fats to form soaps soluble in 
water, and valuable as cleansing agents, or detergents as they are called. 

Soap is a convenient: and effective form in which to use the caustic 
alkalis, as their corrosive nature is so modified as to render it useful 

without being unduly injurious to fabrics. 

There is much difference of opinion as to which of these alkalis produces 

the better soap. The question is settled practically in favor of the 

sodium soap, as it can be produced at a smaller cost, and it is safe to 

say that much on the market is sodium soap. 
Fats. Fats are compounds formed from the union of a class of sub- 

stances known as fatty acids with glycerine, and the nature of a fat 

depends on the fatty acids which enter into its composition. Thus, 
in tallow, the chief fatty acid is stearic acid. Tallow, in common with 

other fats containing relatively large proportions of stearic acid, has 

the property of ‘“‘ hardness’”’ and a high melting point. The chief fatty 

acid in olive oil is oleic acid, which gives to it the characteristic softness 

and low melting point of fats rich in this acid. 

When lye is mixed with a fat it breaks it up into the fatty acids 

and glycerine of which it is composed. The lye unites with the fatty 

acids to form a new compound, called soap, and glycerine is left as 

a by-product in this reaction. This process is called saponification. 

As can readily be seen, the nature of the soap formed will depend, first, 

on the nature of the fats used, whether these are hard or soft, clean or 

rancid; second, on the kind of alkali used, whether caustic potash or 

caustic soda; third, on the nature and amount of impurities contained 

in both fat and alkali; fourth, on the completeness of the process of 

saponification. If the operation of soap-making is not properly con- — 

ducted, the reaction between the fat and alkali is incomplete and a soap 

is produced which contains free fat and an undue amount of free alkali. 

Such soap is greasy, unduly caustic and a poor detergent. There 

might be a fifth consideration—the possible adulteration of soap. It 

is not uncommon to add some foreign, insoluble substances to soap to 

increase its weight and bulk. In cheap soaps resin is often added as an 

adulterant. It is rather difficult to say when resin may be considered 

as an adulterant, for in small quantities it is of value in laundry soaps 

as it whitens the clothing. Resin gives a brown color to soap and a 

dark brown soap can safely be rejected .as containing an excess of this 

substance. 

The best advice to give the housekeeper is, to select a soap manu- 

factured by a reliable firm and give it a trial. It is not economy 

to use cheap and poorly made soaps in the laundry. A common mis- 
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take is to think that one kind of soap will answer for all purposes, 
and this is a possible explanation of much dissatisfaction. In the 

manufacture of soap, when just sufficient alkali is used completely to 

saponify the fat present, the product is known as a neutral soap. If an 

excessof alkali is used,either a medium ora strong soap is produced, de- 

pending on the amount of free alkali left in the soap. Thelaundry should 
contain all three grades of soap. A neutral or mild soap should always 

be used when the presence of even a small amount of free caustic alkali 

is injurious to fabrics, as in washing flannels or woolen goods, or with 

frail fabrics and delicate colors. A medium soap should be used for the 

more durable colored goods and a strong soap is best for much of the 

white goods, both cotton and linen. 

Action of soap. ‘This leads us to consider the way in which soap acts 

as a detergent. Much of the dirt in clothing is due to the adherence 

of particles of dust to the fatty impurities which have accumulated on 
the fabric. While rubbing and water alone will loosen and remove 

much of the ordinary dirt, the process is greatly facilitated by the use 
of a soap solution. Soap-suds penetrates the pores of the fabric more 

completely than water alone, thus acting primarily to aid in softening 

the dirt. Fats are emulsified by soap-suds, that is, soapy water acts 

to divide the fatty material into very minute particles which are removed 

from the clothing by rubbing and pounding. These particles are then 

held in suspension in the suds. The adherent dirt is caught in this emul- 

sion and the whole is carried away in the washing process. When free 

alkali is present it unites with the fatty impurities present to form more 

soluble soap, and this action removes a part of the fat and aids in remov- 

ing more by the above process of emulsification. This serves to illustrate 
the desirability of the use of strong soaps when much grease is present. 

Aside from its use in removing dirt, soap has antiseptic properties. 

It is not safe to depend upon it as the only disinfectant in cases of con- 

tagious diseases, but it is a valuable purifier for the ordinary household 
washing. 

The question often arises as to the advisability of using kitchen waste 

fats in making homemade soap. While some housekeepers may find 
this an economy, the fact remains that homemade soaps are generally 

poorly made, of poor quality and do not give satisfaction in their use. 
This may be due to several things. The so-called cold process is usually 
used in making homemade soap and the saponification is rarely complete. 

The fat used is often filled with impurities and these are not always 
removed. As the fat in kitchen waste varies greatly in composition, 

it is impossible to give the exact amount of alkali to use. The sum 
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total of all these things is a soap which may be filled with impurities 

and which is likely to be both greasy and excessively caustic owing to 

the presence of free fat and an undue amount of free alkali. However, 

for the benefit of those housekeepers who wish to try this method of 

manufacture, some formulas will be given. later. 

SOAP SUBSTITUTES AND ACCESSORIES. 

Soap is the best all-around detergent to use in the laundry, but there 

are other substances which have similar cleansing properties that may 

be used with good results in its place. 

Soap bark. In the leaves, stems, roots or bark of some plants occurs 

a saponaceous substance which is closely allied to soap in its power to 

remove dirt. Quillaia bark or soap bark, as it is commonly called, is 

a familiar illustration of this kind of detergent. When powdered soap 

bark is put into water it gives a good lather and it acts. quickly and 

effectively to remove dirt and stains. 

Ox-gall. Another substance of similar properties but of animal origin 
is known as ox-bile or ox-gall. Soap bark and ox-gall are doubtless 

well known to the housekeeper, for they are often used to wash those 

garments which are easily injured by the strong alkalis, as woolens, and 

fabrics which are printed in delicate colors. 

Bran, rice, potatoes and starch are frequently recommended as good 

substitutes for soaps in. washing delicate fabrics and colors. A story 
is told of one laundress who replaced soap altogether with a well-cooked 

potato mixture. aga 

Various substances are used with soap to facilitate or accelerate the 

washing process. Among these may be mentioned caustic soda, washing 

soda, borax and ammonia, turpentine, paraffin, kerosene and benzine, 

and Fuller’s earth. 

We have already considered the action of the alkalis in softening 
water, their use in soap-making and the effects of their use upon the 

various textile fabrics. They are often used in connection with soap 
in excess of the amount needed to soften hard water, to facilitate the 

removal of dirt by their direct action upon it. In many cases it is a mis- 

taken course to pursue if the alkali used is caustic soda. The same 

objections may hold with washing soda, but in lesser degree. If the 

fabric is of such nature that limited amounts of these alkalis will not 

seriously injure it, a strong soap will contain all the free alkali that it 

is wise to use, and in a far less injurious form. Borax and ammonia 

are mild alkalis and may be very useful in those cases in which the pres- 

ence of some free alkali is needed and the effect of a strong soap is 
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injurious. They are often used for this purpose in connection with a 
neutral or mild soap for washing flannels and delicate colored fabrics. 

Turpentine, paraffin, kerosene and benzine are all valuable aids to 

the laundress for they exert a solvent action on matter of a fatty nature 
and thus soften and loosen the dirt, materially facilitating the washing 

process. The disadvantage in the use of turpentine, paraffin and 
kerosene is that the clothing may be insufficiently rinsed after it is 

washed, and the odor of these substances may cling to it. Benzine is 

dangerous to handle because of its inflammability and cannot be used 
with very hot water because of its volatile nature. 

Fuller’s earth is a valuable adjunct in cleaning and is sometimes used 

partly to replace soap in the washing process when the articles to be 

washed are in a very greasy condition and the use of a strong soap is 

not sufficient, and when the use of a strong alkali is not advisable. 

Manufacturers have put upon the market various soaps and powders 

which have incorporated with them some one or more of the above 

substances. Naphtha and borax soaps and soaps containing Fuller’s 

earth may be purchased and give good Satisfaction. Good results 

may be obtained at less cost by the use of soap and the accessory material 

direct, though it may often be more convenient to use the manufactured 

article. 

Something further may be said of washing powders. These are 

mixtures of soap and some alkali and may have incorporated with them 

some one or more of the following substances: turpentine, paraffin, . 

Fuller’s earth, etc. In the case of the poorer powders a “‘filler”’ is used, 

that is, some substance giving weight.to the material, and very properly 

considered as an adulterant. The best powders contain large amounts 

of soap and only small amounts of alkali. A report is made of one of 

the poorer varieties containing only ten per cent soap. Enough has 

been said in connection with the effect of alkalis and their use to guide 

the housekeeper in her purchase and use of these powders. There may 

be occasions when the use of a washing powder is an advantage, but 

indiscriminate use of these strong detergents is inadvisable and should 

not be generally practiced. 

| DIRECTIONS AND FORMULAS 
Homemade soap. 

1 lb. can of lye dissolved in 3 pts. cold water. 
5 lb. fat melted. 14 tablespoons borax, } cup ammonia, 
When the lye mixture has cooled add it to the fat, stir until as 

thick as honey and pour into wooden or pasteboard boxes 
lined with oiled or waxed paper and set away to harden. 
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Soap bark. 
1 lb. soap bark is equal to 2 lb. soft soap. Use in place of soap. 

Bran. . 
I cupful of bran. 
I quart of water. 
Boil $ hour. Strain and boil bran in a second quart of water 

for another half hour; strain and mix the two. Cool and 
reduce with warm water when needed. 

Potato water. 

Grate two large sized potatoes into I pint of clean, clear, soft 
water. Strain into a gallon of water and let the liquid settle. 
Pour this off and use. 

Soap solution for washing colored goods. 

4 lb. mild or medium soap to 1 gal. water. 

Soap solution for ordinary purposes. 

1 bar ordinary washing soap. 
2 to 3 qts. water. 

Shave the soap and put it into a saucepan with the cold water. 
Heat gradually until the soap is dissolved, or about an hour. 

Soap solution for soaking clothes. 
bar ordinary soap. 
gallons of water. 
to 1 tablespoonful turpentine. 
to 3 tablespoonfuls. ammonia. 

Soap solution for washing much-soiled woolens and delicate colors. 

Ib. very mild or neutral soap. 
Ib. borax. 

3 qts. water. 

Soap jelly with turpentine incorporated. 

I bar soap; I qt. water. 
I teaspoon turpentine or kerosene. 

-& 
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Starch for washing delicate fabrics and colors may be made from 

laundry starch, grated potatoes, rice flour, etc. The water in which rice 
has boiled may be saved and used for this purpose. The mixture after 

cooking should be as thick as cream and should be diluted one to four 

times according to the dirt in the clothing.. Rinse clothing in a more 

dilute solution which may be blued for white clothes. 

STARGE: 

Starch is in the form of a minute compact granules, insoluble in water 
and relatively easily removed from the plant tissues in which they occur. 

We are familiar with the powder which a mass of these granules forms. 

When starch granules are subjected to the action of heat and moisture, 
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the heat causes the moisture to penetrate the granules and they swell 

and burst, forming a thick, sticky mass which we know as starch paste. 

This paste has a greater or less power of penetrating the pores of a 

fabric, according to the kind of starch used. On drying it gives a char- 

acteristic stiffness. 

There is a two-fold reason for the use of starch in laundry opera- 

tions: First, the glazed surface of the starched garment keeps clean 

for a longer period of time; second, the increase in body of the starched 

garment causes it to resist moisture longer and is considered more 

attractive in appearance. In the commercial laundry and in those 

industries in which the finishing of fabrics is a consideration, use is 

made, not of one kind of starch, but of several, according to the nature 

of the work to be done. We are all familiar with the more attractive 

appearance of the nicely laundered new garment as it comes to us fresh 

from the factory. Starching in the factory and in the commercial 

laundry has been reduced to a science in which intelligent knowledge 

and skill in the use of materials play an important part. 

The three kinds of starch chiefly used in the commercial laundry 

are rice starch, wheat starch and corn starch. In Belgium and France, 

as well as in other European countries where laundry work is of noted 

excellence, rice starch is used almost exclusively. The finer quality of 

the work done seems to justify the purchase of the higher priced rice 

starch. 

Little rice starch is used in this country except in the textile industries 

for finishing fine fabrics, such as lawns and organdies. This is due to 

the cost of rice starch, to the greater convenience in using those starches 

which are locally produced in large quantities, to the possibility of getting 

very good and nearly similar results with wheat starch, and to the Amer- 

ican preference for the greater body wheat and corn starch give. 

The American housekeeper uses, as a rule, only corn starch. This 

is because of the cheapness of corn starch and a lack of knowledge of 

the difference in characteristics between the various starches. It is 

interesting to see how this exclusive household use of corn starch has 

withdrawn any other variety from the shelves of the retail grocery 

until it is practically impossible for the housekeeper to obtain wheat 

starch unless she buys it from the big laundry supply companies. 

The object of the launderer is to blend the starch with the fabric 
in such a way as to make it seem a natural part of the cloth; to give 

any desired degree of stiffness and yet to keep the fabric pliable; to give 

a body which is as enduring as possible and one which will resist moisture; 

to give clearness and a good color and any desired finish, whether dull 
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or glazed. This can be accomplished only with a knowledge of the 

materials to be used. 

The different varieties of starch vary considerably in their ability 

to penetrate fabrics. The reason for the use of rice starch with finer 

fabrics by those considered to do a superior grade of laundry work is 

because of this quality. It penetrates the pores of a fabric more com- 

pletely than the other starches and gives a finer, smoother finish. Next 
to rice starch in penetrability comes wheat starch, and corn starch is 

the poorest of the three, having a tendency to lump and show starch 

spots after ironing. 

Rice starch gives a natural, pure white color to fabrics, while corn 

starch gives a yellow color, and wheat starch a color medium between 

the two. Since wheat starch and corn starch are the practical possibili- 

ties in the American household, further comparison will be between 

these two. When good color, smoothness of surface, pliability and a 

fine finish are desired, wheat starch gives better results. It is also said 

to hold up better in damp climates. Corn starch gives greater stiffness 

or body to a fabric. 
In the commercial laundry advantage is taken of the difference in 

characteristics of these two starches to produce results which vary with 

the finish desired. When flexibility and finish are the main objects, 

wheat starch is used alone; if stiffness is the chief consideration and 

finish may be overlooked, corn starch is used alone; when it is desirable 

to combine stiffness with flexibility and good finish, a mixture of corn 

starch and wheat starch is used. There is no reason why the use of wheat 

starch should not extend to the home laundry, and it is to be hoped 

that the time will come when the retail trade will place wheat starch 

on the grocery shelf. 

Various substances are used with starch to give it a better color, 

to increase its penetrability and its pliability, and to give it greater body 

and to prevent it from sticking to the iron. Among these substances 

may be mentioned borax, alum, wax, paraffin, turpentine, kerosene, 

gum-arabic, glue and dextrine. 
Borax in starch increases its gloss, aids in preventing the starch from 

sticking to the iron, increases the penetrability and the whiteness of 

the starch and is said to give greater body and a more lasting stiffness — 

by its use. 
Alum is used alone or with borax in starch to improve color, increase 

penetrability and pliability, and last but not least, to thin the starch 

mixture. When alum is cooked with a starch paste it causes the paste 

to become thinner. This ‘‘cooking thin’? with alum does not affect the 
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strength of the starch mixture and is an advantage in those cases in 
which a stiff starch is desirable, but the mixture is inconvenient to . 

handle. By the use of alum, the starch may be made thin without 

diluting it. It has been objected to by some persons as being some- 

what injurious to fabrics. 

Wax, paraffin, turpentine, kerosene, lard, butier, etc. are used to give 

a smoother, glossier finish, to prevent the starch from sticking to the 

iron and to aid in preventing the absorption of moisture. 

Gum-arabic, glue and dextrine ‘are used with starch to increase its 

stiffening power and are sometimes used alone when the white color 
of starch is considered a disadvantage in stiffening colored fabrics. 

Directions for using starch, starch substitutes and starch accessories. 

In making starch a naturally soft water is greatly to be desired, but 

if the water is hard it should be softened with borax and not with wash- 

ing soda or lye, as these two substances tend to produce a yellow color 
with starch. 

1. + cup of wheat starch to 1 quart of water gives a flexible, 
light, durable finish. 

2. ¢ cup of corn starch to 1 quart of water gives moderate body 
stiffness. 

3. 4 cup.of wheat starch to 1 quart of water gives a flexible, firm 
finish. 

4. + cup of corn starch to 1 quart of water gives a stiff body 
finish. 

A mixture of the two starches may be varied to produce any desired 

result. 

Cooked starch. Starch should first be mixed with a little cold water 

and then stirred slowly into boiling water and cooked as follows: 

1. If corn starch is used it should cook slowly for at least fifteen 
or twenty minutes. 

2. If wheat starch is used it should cook slowly for twenty-five 
or thirty minutes. 

3. If a mixture of wheat and corn starch is used, the wheat 
starch should be added first and should cook fifteen minutes. 
The corn starch should then be added and the mixture should 
cook fifteen minutes longer. The mixture should be frequently 
stirred to prevent sticking and formation of a skin. 

Thorough cooking of starch is very desirable in laundry practice 
for it increases the penetrability of the starch and decreases its 

tendency to stick to the iron. If borax and lard, butter, or kerosene, 

etc. are, used they should be cooked with the starch to insure thorough 
mixing. 
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Thick starch. 
cup starch, mixed with 4 cup cold water. 
quart boiling water. 
to 1 level tablespoon borax (if borax is used). 
level tablespoonful lard or butter or kerosene or turpentine, 
or + in. square of wax or paraffin (Gf any of these is used). 

Mix and cook as directed above. 

Thin starch. 
4 cup starch, mixed with 4 cup cold water. 
3 quarts boiling water. 
Other ingredients, same as for thick starch. 
Mix and cook as directed above. 

BIR ie HH Ne 

Clear starch. 
Dilute 4 cup of thick starch with 1 quart of hot water. 
This starch is used for thin muslins, infant’s dresses, etc. 

Raw starch. 
Same proportions as for thick starch. 
Use borax but omit butter or lard, etc. 
Stir thoroughly before using. 

Raw starch is often used with very thick or very thin goods to increase 

the stiffness. A fabric will take up a greater amount of starch in the 

raw form, and the stiffness desired is produced by the cooking given it 

by the heat of the iron. The difficulty of ironing is increased in using 

raw. starch, for unless the ironer is skillful the starch cooks on the iron 

and starch specks are then produced on the clothes. Raw starch does 

not give so durable a finish as cooked starch. 

Rice starch. 
dcuprice. 1 quart boiling water. 
Wash rice and cook in the water until it is a pulp. 
Add more water as it evaporates to keep it up to a quart. 
When cooked add another quart of boiling water. 
Strain without squeezing, through a double thickness of cheese 

cloth or through flannel and use it while hot. This is the best 
starch for delicate fabrics and may be used in place of clear 
starch. 

Glue for stiffening dark colors. 
12 oz. dark glue. 1 quart water. 
Boil together until the glue is dissolved. 
Cool somewhat. 
The garment to be stiffened is dipped in glue and the excess of 

glue is wiped off with a piece of black cheese cloth, sateen or 
calico. After sprinkling, the garment is rolled in a black 
cloth and should be ironed on a board covered with a black 
cloth. Any glue left over may be saved and used again, 
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To increase stiffness. 
1. Partly dry garment before starching. 
2. Add zt tablespoon powdered gum-arabic reduced to a liquid. 

in 4 cup boiling water, to the stiff starch mixture. 
3. By use of borax. 
4. Add a small amount of glue to starch mixture, 
5. Dry as quickly as possible. 

Gum-arabic as a starch substitute. 
4 tablespoons pulverized gum-arabic. 
1 pint cold water. 
3 tablespoons alcohol. 
Put water and gum-arabic in a sauce pan and set into a sauce 

pan containing boiling water. 
When dissolved, strain through cheese cloth, cool, add the alcohol, 

pour into a bottle, cork and set away for use. The alcohol 
acts as a preservative and this mixture can be kept for any 
length of time. 

BLUING 

White fabrics have naturally a creamy tint which may be deepened 

to an unpleasant pale yellow after careless washing, or if the clothing is 

insufficiently rinsed or is not properly subjected to the bleaching in- 

fluence of sunlight and fresh air. The use of bluing has developed to 

hide this yellow color. as blue and yellow are complementary colors and 

when wu ed together in proper proportions give the effect of white. The 

abuse of bluing is that it may be used to hide a yellowness which is due 

to careless washing. 

Indigo, originally of plant origin, but now manufactured artificially, 

was at one time the chief source of bluing compounds, but now it is 

very little used in the laundry. 
Prussian blue gives a better color than indigo and is easier to use. 

The objection to Prussian blue is that it is an iron compound which is 

decomposed by alkalis, yielding iron rust. If clothes are not carefully 

rinsed of all soap and other alkali used in washing and are then bluc:i 

with Prussian blue they may become yellow or covered with tiny rust 

spots. If this bluing is used after the precaution of careful rinsing 

it gives very satisfactory results. It is one of the chief liquid blues on 

the market, so careful rinsing should be a laundry rule. 
Ultramarine, originally finely ground lapis lazult but now artificially 

manufactured, is also a very satisfactory blue. It is put up in finely 

ground form in small balls or squares and is in very general use in the 
home. The better the product the more finely ground it is. It is poor 

economy in buying this type of bluing to get a cheap article, as the 

particles are coarse and show on the clothing. 
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Aniline blue is a coal tar product and its action in bluing is that of a 

dye. It is the blue used by nearly all commercial laundries, but it is 

not much used in the home. It will not set in an alkaline medium and 

requires acid to bring out the color. Being a dye, it is difficult to wash 

out of the clothing. 

No one kind of bluing can be recommended to the housekeeper. She 

must experiment for herself and choose one good variety and learn to 

use that one properly. 

Sufficient bluing should be used to make a little of the liquid taken 

up in the cup of the hand show a pale sky-blue color. More than this 

should not be needed. It is always better to make a small amount of 

strong bluing in a bowl of water and then use this to color the water in 

the tub. ‘This is particularly the case in using the ball bluing. 

TO REMOVE STAINS 

The ordinary washing process is sufficient to get rid of most of the 

dirt in clothing, but certain stains may require special treatment to 

insure their complete removal. Some stains are insoluble in water, or 

soap and water, or may be made so by the action of heat and thus become 

permanently set during the washing. It is wise always to look over 

clothing for such stains and to remove them before the washing begins. 

This will often save time and wear and tear on garments even when it 

is possible to remove the stain in washing, as the part of the garment 

most affected is treated and it does not involve such severe treatment 

of the whole. 
The process of removing stains is fundamentally the same as in wash- 

ing, to find some substance in which the stain is soluble. . The chief 

solvents valuable in removing stains which resist the ordinary washing 

processes are: ; . 

Turpentine (inflammable), Hydrogen peroxid, 
Benzine, naphtha or gasoline (inflammable), Sunshine, 
Carbona, : Ammonia, 
Kerosene (inflammable), Borax, 
Ether (inflammable & an anesthetic), Salt, 
Chloroform (anesthetic and a poison) Vinegar, 
Alcohol (inflammable), Lemon juice, 
Olive oil, lard, etc., Hydrochloric acid (a 
Fuller’s earth and French chalk, strong acid very  cor- 
Naphtha soaps, rosive to fabrics and to 
Water, both hot and cold, flesh), : 
Oxalic acid (a poison), Ink eradicator, 
Javelle water, Milk. 
Benzole. 
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In the following classification an effort has beer tiade to gather into 
groups stains which have one or more solvents in common, 

Cuass I. Stains. Solvents. 

Paint, Varnish Machine Turpentine, Chloroform, Ben- 
oil, Vaseline. zine, Soap & water, Alcohol, 

Ammonia. 
Paint and varnish. 

a. Wet the spot with turpentine, benzine or alcohol and let it 
stand a few minutes. Wet again and sponge or pat with clean 
cloth. Continue until stain disappears. 

b. For delicate colors—use chloroform. 
c. If the paint is old it may take some time to soften. Equal 

parts of ammonia and turpentine soften old paint stains. 

Machine oil. 
a. Wash with soap and cold water. 
b. If the stain does not respond to above treatment use turpentine 

as for paint stains. 
Vaseline. 

Wash with turpentine. Boiling sets this stain. 

Crass II. Stains. Solvents. 

Tar, Lamp black, Stove Kerosene, Naphtha soap & 
polish. water. 

Tar and lamp black. 
Saturate spot with kerosene Wash in naphtha soap and water. 

Stove polish. 
a. If washed while fresh it is easy to remove. 
b. If the stain is old, treat as for tar and lamp black. 

Crass III. Stains. Solvents. 
Grease & oil stains, Wagon Naphtha soap & water, Chlo- 

grease. roform, Ether, Turpentine, 
Carbonol, Benzine, Naphtha 
or Gasolene, Lard or Oil, 
Alcohol, Fuller’s’ earth, 
Chalk, ‘‘Benzole’’ (good sol- 
vent for grease not usually 
on sale at ordinary drug 

Ordinary grease spots. store). 
a. Wash thoroughly with naphtha soap and water. 
b. Turpentine, oil or lard, are often used to soften old grease 

spots before washing. 
c. Grease is soluble in benzine, alcohol, chloroform, ether, carbonol 

and benzole. 
d. For delicate fabrics chloroform and cher are the best solvents. 

Chloroform and carbonol are useful because non-inflammable. 
e. Fuller’s earth or chalk may be applied as a paste to absorb 

grease before washing. 
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Wagon grease. 
Soften with lard or oil and wash in soap and water. 

Crass 1V. Stains. Solvents. 
Meat juice, Blood, Mucus, Cold water, Salt, Borax, Am- 

Milk, Cream, Tea, Choc- monia, Naphtha soap or soap 
olate. and turpentine, Starch. 

Meat jurce. 
Wash in cold water, then with soap and water. 

Blood. 
a. Wash in cold water until stain turns brown, then rub with 

naphtha soap and soak in warm water. 
b. Rub with common soap and add a teaspoonful of turpentine 

to the water and soak. 
c. If the goods is thick apply a paste of raw starch, renewing 

paste from time to time until stain disappears. 

Mucus. 
Soak in ammonia water or in salt and water, then wash with 

cold water and soap. 

Mulk and cream. 
Wash in cold water, solo with soap and water. 

Tea and chocolate. 
a. Sprinkle with borax and soak in cold water. 
b. Glycerine will aid in removing tea stains. Soak spot in 

glycerine, then wash. 

Crass V. Stains. Solvents. 

Coffee, Fruit stains, Indigo, Boiling water, Javelle water. 
Wine stains. 

Coffee and indigo. 
Spread stained surface over a bowl or tub. Pour boiling water 

through it from a height, so as to strike the stained part 
with force. 

Fruit and wine stains. 
a. Treat with boiling water as for coffee. 
b. If the stain resists above treatment, dilute Javelle water with 

equal parts of boiling water and soak the stained part in it 
for a few minutes. Rinse thoroughly with boiling water and a 
little dilute ammonia water. Repeat if necessary. 

Crass Vil: Stains. Solvents. 

Tron rust, Ink, Perspiration. Hydrochloric acid (muriatic 
acid), Ink eradicator, Ox- 
alic acid, Ammonia and 
borax, Lemon juice & salt, 
Milk, Javelle water, Soap 
and water, Alcohol. 
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Iron rust. 
a. Wet the stained part with borax and water, or ammonia, 

and spread over a bowl sf boiling water. Apply a ten per 
cent solution of hydrochloric acid, drop by drop, until the stain 
begins to brighten. Dip at once into water. If the stain does 
not disappear, repeat the process. After the stain is removed, 
rinse at once very thoroughly, using either borax or ammonia 
in the rinse water. This is to neutralize any acid that may 
linger. Stronger acids may be used if the operator is skillful. 

b. Proceed as above, using a ten per cent solution of oxalic acid 
instead of hydrochloric acid. Oxalic acid is not so detrimental 
to fabrics, but it is a deadly poison even in this dilute solution 
and should not be left around. 

c. Wet the stained part with a paste made of lemon juice, 
salt, starch and soap, and expose to sunlight. This is a simple 
method to employ, but takes longer and 1s often not effective. 

d. Javelle water may be used to remove iron rust, though its action 
is slower than that of hydrochloric acid. Soak stain in Javelle 
water for a few minutes, then wash. Repeat until stain dis- 
appears. 

All these methods destroy color and unless care is taken will greatly 

weaken the fabric. 

Ink. 
Ink is often difficult to remove as it varies so greatly in composition. 

It is well to experiment with a corner of the spot before operating on 
the whole. 

a. If the stain is fresh, soak in milk, using more milk, as the old 
becomes discolored. 

b. Wet with cold water. Apply oxalic acid to stain, let stand a 
few minutes and rinse. Repeat until stain disappears. Rinse 
in water to which borax or ammonia has been added. 

c. Javelle water will remove some ink stains. Apply as for rust 
stains. 

d. Treat with hydrochloric acid as for iron rust. 
e. Treat with lemon juice and salt as for iron rust. 
f. Alcohol will remove some ink stains. 

Milk is the only reagent given which does not remove color. 

Perspiration. 
a. Wash in soap-suds and place in sunshine. 
b. Javelle water, as directed for iron rust. 
c. Oxalic acid as directed for iron rust. 

Crass VII. Stains. Solvents. 

Medicine, Iodine, Grass. Alcohol, Chloroform, Ether, 
Naphtha soap, Ammonia & 

Medicine stains. water, Molasses, Paste of 
Soak in alcohol. soap & washing soda. 
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lodine stains. 
Soak in alcohol, chloroform or ether. 

Grass stains. 
a. Soak in alcohol. 
b. Wash with naphtha soap and warm water. 
c. Ammonia and water used while stain is fresh if the fabric has 

no delicate colors 
d. For colored fabrics, apply molasses or a paste of soap and 

cooking soda. Let stand over night. 

Crass Vili. Stain. 

Mildew. 
Mildew is very difficult to remove if of long standing. 

a. Wet stain with lemon juice and expose to sun. 
b. Wet with paste made of 1 tablespoonful of starch, juice of 

1 lemon, soft soap and salt, and expose to action of sun. 
c. Make paste of powdered chalk and expose to action of sun. 

Crass IX. Stain. 

Scorch. 
Scorched fabrics can be restored if the threads are uninjured. 

a. Wet and expose to action of sun. Repeat several times. 
b. Extract juice of two onions, add one cup vinegar, two ounces 

of Fuller’s earth and half an ounce of soap. Boil. Spread 
over scorched surface. Letit dry in sun. Wash out thoroughly. 

WASHING 

While Monday has long been chosen as the household day for washing, 
there is less good reason for this choice than for the postponement of the 

process until Tuesday. Before wash day, clothing should be thoroughly 

gone over to discover rents and stains and should be carefully sorted 
and the white clothes put to soak. This requires time which it is not 

convenient to give on Saturday and which is not justified on Sunday. 

The following outline is suggested for preparation of clothes for washing: 

1. Sort the clothes according to kind. 
a. White cotton and linen clothing. 

1. Table linen and clean towels. 
2. Bed and body linen. 
3. Handkerchiefs. 
4. Soiled towels and cloths. 

b. Colored clothing. 
c. Flannels. . 

2. Mend rents, except in stockings. 
3. Remove stains. 
4. Put as many white clothes to soak as is practicable. Some colored 

clothes having fast colors may be soaked if very much soiled. 
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The object of soaking soiled clothes before washing them is to soften 

and separate the fibres of the cloth and to soften and loosen the dirt. 

Water alone accomplishes this to a great extent, but the use of a soap 

solution or a soap solution to which has been added borax or ammonia, 

and turpentine, kerosene or benzine, makes the washing process both 

easier and quicker. 

All the clothing should not be put to soak in the same tub. If three 

tubs are available, soak table linen and clean towels inone, bed and body 

linen in a second and soiled towels and cloths in a third. If only two 

tubs are available, wash table linen and clean towels without the pre- 

liminary soaking. Soiled towels and cloths should always be soaked 

before washing. 

If colds have prevailed in a family, the handkerchiefs should be put 

to soak in a basin by themselves in a solution of boric acid and should 

be separately washed and boiled for twenty minutes. 

_ Wet the garment to be soaked, rub the more soiled part with soap 

solution and fold this part in. Fold and roll each garment separately 

and pack it into the tub with the others. This folding and rolling pre- 

vents the dirt in the soiled parts from spreading. Cover the clothes with 

warm soapy water to which may have been added one of the alkalis, 

borax or ammonia, and one of the lubricants, turpentine, kerosene or 

benzine. Directions for making soap solutions are given under the 

heading, ‘‘ Soap.” 

Cover the tub if possible and let stand several hours or over night. 

If colored clothes are to be soaked, cover with warm water or water 

very slightly soapy. No alkali should be used with the colored clothing. 

No arbitrary order can be given for washing clothes, save to say that 

flannels, white goods and colored goods should be washed separately as 

the washing process differs somewhat in each case. 

A few simple explanations may aid the housekeeper in solving some 

of her problems. Heat tends to expand the threads of the cloth and the 

dirt caught between its fibres is then more easily removed. If the cloth 

is cooled during the washing process the thread contracts and the dirt 

is again entangled. Consequently, after the cloth has once been warmed 

one of the objects of the launderer should be to maintain an even or a 

rising temperature. Inthe commercial laundry this is accomplished by 

turning steam into the washing machine. In the home laundry, boiling 

water added from time to time will give good results. 

A good suds is necessary in the washing process, for it emulsifies and 

mechanically removes dirt. As the suds falls, that is, as it is used 

up, it should be supplemented by the addition of more suds. If insuf- 



6°8 READING-COURSE FOR FARMERS’ WIVEs. 

ficient soap is used, insoluble black specks are often left on the clothing. 

It is better before beginning the washing to make a soap solution, as it 

saves time in the long run, and gives a quick suds and is more easily 

handled. 

All utensils, receptacles and apparatus should be immaculately 

clean. 

Outline Me washing white linen and cotton clothes. 
. Put water on to heat. 
. Make soap solution. 
. Rinse clothes from water in which they have soaked. 
. Wash in warm suds in following order: 

. Table linen and clean towels. 
. Bed linen. 
Body linen. 
Handkerchiefs. 
Soiled towels and cloths. 
Stockings. 

hwhs 

mo aor 
s. Wash again in clean suds. Wring. 
6. Boil in clean, slightly soapy water. 
7. Rinse in clean, clear water. Wring. 
8. Rinse in bluing water. Wring. 
g. Starch. 

1o. Hang to dry. 
Ths 11. Remove from line, fold and dampen, or dampen while folding. 

1. Have plenty of hot water before beginning the washing, and if 

possible the water should be soft, otherwise, soften it as directed. 

2. Make a soap solution using one cake of soap to two or three quarts 

of water. 
3. Rinse the clothes from water in which they were soaked, leaving 

behind as much of the dirt as possible. If parts of the clothing are very 
much soiled these should be rubbed a little and rinsed in fresh water 

before the garments are put into a tub or washing machine. This pre- 

caution saves the extra wear and tear on the whole garment. 

4. Pour warm water into tub or washing machine; if water is hard, 

soften with washing soda solution or borax. Add enough soap solution 

or soap to make a good suds. A tablespoonful of turpentine, kerosene 

or benzine may be added to this water as well as to the water in which 

clothing has soaked. Put in clothes to be washed. Rubbing is essential 
for soiled garments. This may be accomplished in one of two ways, 

by using the wash-board and old fashioned tub, or by using a washing 

machine. It is well to have a board for very soiled parts, as hems and 

edges, but the washing machine is a great improvement on the older 

method if it is properly operated. . 



THE LAUNDRY. 699 

Whenever the water becomes dirty use fresh suds. Clothes cannot 

be made clean without the use of plenty of water. Keep up a good suds 

while washing and add more hot water from time to time. If a washing 

machine is used, do not put enough water in the machine to float the 

clothes, as they escape the mechanical action of the dasher and are 
not sufficiently rubbed. Clothes should be wrung from this water through 

the wringer. It is easier than to do it by hand. The screws should be 
adjusted to bring the rolls close together and the cloth folded so as to 

give even thickness in passing it through the wringer. For heavier gar 

ments loosen the screws of the wringer. Fold in buttons, hooks, etc., and 

wring slowly. Turn the clothes before putting them into the second tub. 

5. A second suds is generally necessary, though it may be omitted 

if the clothing has been only slightly soiled. Shake out clothes wrung 

from first suds, look over for soiled parts, turn wrong side out and 

drop them into second suds. Wash and wring ready for boiling. 

6. Bowling. Clothes should be clean before they are boiled, as this 

part of the process is not so much to remove visible dirt as to complete 

the washing process by destroying germs and thus to purify the clothing. 

Boiling is omitted whena naphtha soap is used as this soap loses its effect 

in very hot water, and it is asserted that boiling is not needed, naphtha 

being itself a purifier. Nevertheless, at least once a month, the clothing 
so washed should be boiled. 

Fill boiler half full of cold water. If hard, soften. Add enough 
soap solution to make a light suds. Half fill the boiler with clothes, 

wrung and shaken out from last suds. Use plenty of water and do not 
overfill boiler with clothes. 

Bring very gradually to the boiling point and boil ten minutes. 

Kerosene or turpentine are sometimes added to the boiler water to 

counteract the yellow color given clothing by the use of the dark resin 

soaps. It is better to avoid this if possible, as clothing so treated requires 

very thorough rinsing to. remove the odor of these substances. Each 

boilerfull of clothes should be started with clean cold water. Cloths 

or clothes containing lamp black or machine oil may be added to the 

hot water left in the boiler after the last clothes have been wrung from 

it. Kerosene or turpentine should then be added as these materials 

are the solvents for such soil. 

7. Rinsing. Rinsing is an important part of the washing-process, for 

if soap or some of the strong alkalis are left in the cloth they may be 
very detrimental in the bluing or starching processes. 

If the water is hard it should be softened at this time with either 

borax or ammonia and not with washing soda. This water should be 
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hot. The clothes should be slowly lifted with a clean stick from the 

boiler into a dishpan and drained or wrung and shaken before being 

put into the rinse water. It is not always practical to use more than 

one rinse water before bluing the clothes, but better results are obtained 

where it is possible to do so. With some kinds of bluing, the presence 

of soap or an alkali precipitates the blue as iron rust. If the starch 

used is not pure, and any lye or washing soda or soap has been left 
in the cloth, a yellow color is produced from the starch impurities by 
the action of these alkalis. Wring from rinsing water and shake out 

garments. 

8. Bluing. It is impossible to give any rule for the amount of bluing 

to use or the depth of color to be decided upon. Some fabrics, such as 

soft, loosely woven fabrics, absorb more bluing than others. This must 

be a matter of experimentation for the launderer. Clothes should not 

be allowed to stand in the bluing water as they become streaked. 

If a ball bluing is used, tie in a thick cloth, wet and squeeze into a 

bowlful of hot water. Use this solution for bluing the water. More 

bluing should be added from time to time as the clothing takes it up. 
As some kinds of bluing are in the form of minute particles. the water 

should be stirred each time before adding clothes. Wring. Unstarched 

clothes are now ready to be dried. 

9. Starching. Make the starch according to directions previously 

given. Starch those gaiments requiring thick starch first, as the moisture 

from the clothing gradually thins the starch and a medium-stiff, medium- 

thin and thin starch gradually result. 

Stiff starch.—Collars, cuffs, shirt-bosoms. 
Medium-stiff starch—Shirtwaists, collars and cuffs, coarse lace 

curtains. 
Medium-thin starch—White petticoats, duck skirts and some 

dresses. 
Thin starch.—Skirts and dresses when a stiff finish is not desired. 

Shirt waists. 
Clear starch.—Infants’ dresses, fine laces, curtains, light weight 

table linen when it is desirable to give it some body. 
Raw starch.—Collars, cuffs, shirt-bosoms when an extra stiffness 

is desired. Some light curtains. 

The starch should be thoroughly worked into the cloth so as to dis- 

tribute it evenly through the threads of the fabric. This insures a 

smooth even stiffness and prevents starch spots in ironing. All garments 

starched with boiled starch should be dried thoroughly before being 

dampened. They should be dampened some time before being ironed, 

If articles are to be raw starched they should be thoroughly dried first. 
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They are then dipped into the raw starch and rubbed as for washing, 

squeezed dry and spread out on a clean sheet or cloth. The articles must 

not be placed one over the other and should cover only half the sheet. 

The other half of the sheet is folded over them and the whole is rolled 

tightly and allowed to stand for two or three hours to insure even | dis- 

tribution of moisture. 

1o. Drying. The process of drying should not, if avoidable, be so 

carried on as simply to remove moisture. Clothing should if possible 

be hung where it will be freely exposed to the action of fresh air and 

sunshine. This purifies and bleaches at the same time. In many 

commercial laundries a chemical bleach is used to whiten clothing which 

is necessarily dried in steam closets, and thus does not have the bene- 

ficial bleaching action of sunshine. The home launderer does not often 

meet this problem. 

The launderer should be provided with a clothespin bag or, better 

still, a clothespin apron with a deep wide pocket. 

When possible lines should be taken down each week, but when this 

has not been done they should be well wiped with a damp cloth before 

hanging up clothes. The clothes pins should be clean. Each article 
should be turned wrong side out and hung with the threads of the material 

straight and the garment should be shaped as nearly as possible in its 

natural shape. Avoid hanging pieces by the corners as it pulls them out 

of shape. Fasten garments by bands when possible. Table linen, bed | 

linen and towls should be well stretched and hung very straight and 

the larger pieces should be pinned in at least four places, as it is nearly 

impossible to iron properly a badly hung piece. Careful hanging greatly 

reduces the labor of ironing. When the clothes are brought in from the 

line the clothes pins should be put into the apron or basket kept for this 

purpose and put away to keep clean. 

Starched pieces should not be allowed to freeze and should be removed 

from the line as soon as dry, as long hanging reduces their stiffness. 

If flannel underwear is properly stretched and hung it can be folded 

and put away without further treatment. 

11. Dampening. Clothes should be dampened some hours before 

being ironed, as this distributes the moisture evenly and does away with 

the necessity of using a superfluity of water. This is best done at night, 

but only as many articles should be sprinkled as can be ironed next day, 

for damp fabric will mildew if left wet a very long time, especially in 

hot weather. Clothes should be well dampened and not soaked. Very 

often, trouble in ironing starched pieces is due to over wetting. The 

starched part is soaked and made limp and sticky. A clean whisk 
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broom kept for the purpose is the best thing to use for sprinkling 
clothes. Some persons have used a toy sprinkling pot. There is danger 

in its use for it may rust and give rise to rust spots on clothing. 
Large pieces should be sprinkled and folded separately. 

Small pieces may be sprinkled and laid together before folding. Care 

should be taken to fold and roll smoothly as this aids in ironing. 

The rolls of dampened pieces should be packed closely in a basket 

lined with a clean cloth and covered with a clean cloth. 

Table and other linen should be made very damp, not wet. If table 

linen is sprinkled with a mixture of one part alcohol and four parts 
water the result after ironing will be a slight stiffness resembling that of 
new linen. 

If a mangle is used, unstarched pieces may be removed from the line 

while still damp and ironed immediately without the preliminary sprink- 
ling. 

COLORED CLOTHING 

The processes of dyeing have so improved that almost all wash goods 

are now considered to have fast colors. This is particulariy true of the 

better grades of fabricsin which the dye seems to attach itself more firmly 
to the fibres of the cloth. However, though acolor may be said to be fast, 

this is only a relative term and colored goods require more careful 

treatment than white goods. The conditions which most affect the sta- 

bility of colors in fabrics are: long-continued action of water and soap; 
strong alkalis or acids; strong sunlight, which is a powerful bleaching 
agent and is used constantly for this purpose. In washing colored 
clothing these factors should be kept in mind. Colored clothing cannot 

be soaked for any length of time unless the color is known to be very 
stable; any soap used in the washing process should be a mild soap 
used in solution, or if the color is very delicate, it should be replaced 
by soap bark, bran, rice water, potato water or cooked starch water; 
the washing process should be conducted quickly, and the water should 
not be very hot. After washing, colored garments should be turned 
inside out and hung in a very shady or dark place, and should be 
taken in as soon as dry. Fading is more often due to careless drying 
than to any fault in washing. Washing powders or strong alkalis should 
never be used. If the water needs softening use borax. If starch, bran, 
rice water, etc., are used instead of soap, use the mixture as if it were 
soap-suds. 

In starching colored clothes, rub the starch in thoroughly and wipe 
off any excess, and no difficulty will be experienced with white starch 
spots. 
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To set colors. Sometimes a fabric shows a decided tendency to fade 

even under the best conditions. It is always well if there is any doubt 

on this subject to test a small piece of cloth before washing it. If it 

fades, then an attempt should be made to set the color. With certain 

colors, a dyer uses a mordant, a substance which forms insoluble 

compounds with some dye-stuffs which under certain conditions unite 

with the textile material or cloth. The same principle as mordanting 

or making a color fast may sometimes be used by the housekeeper in 

strengthening weak colors. with satisfactory results. .The household 

mordants are brine, vinegar, sugar of lead and alum, used in the following 

proportions :— 

To 1 gallon of water 
4 cup mild vinegar, or 
2 cups salt, or 
1 tablespoonful alum, or 
1 tablespoonful sugar of lead (poison). 

Vinegar is best for pinks. Small pieces of cloth should be tested 

in each of the above solutions and a choice made after experimenting. 
The cloth should be left in the solution over night and may be left 

in for several days with good results. It should be thoroughly dried 

before being washed. Even with relatively strong colors, soaking a 

fabric over night in a brine solution before washing it for the first time 

may render it far less susceptible to fading influences. The effect of 

brine is said not to be lasting. Colored goods are often rinsed in a dilute 

salt solution just before drying them. 

WOOLENS 

The action of water and alkalis upon wool has already been explained 

in describing the characteristics of the wool fibre. 

Strong soaps should never be used in washing wools, nor should 

the soap be applied directly to the garment. It should be used in solution. 

A great deal of stress may be laid upon having the water used in washing 
flannels not much warmer than lukewarm, for at this temperature soap 

and water have little action on wool. It is very important to have all 

the water used at the same temperature and to avoid changes from hot 

to cold water, or vice versa, as sudden changes in temperature cause 

shrinkage. Have two receptacles ready for washing the flannels. Pour 

into the first of these, water which is not too hot for the hand to bear 

comfortably. Add enough soap solution made from a neutral or mild 

soap or a wool soap to make a good suds. If the water is hard, or the 

-lothing is very much soiled, add a tablespoonful of borax or ammonia 
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for each gallon of water used. Shake or brush the garments free from 

dust, and put them into the water to soak for ten or fifteen minutes. 

Before beginning to wash the flannels prepare a second tub of water 

having the same temperature. Wash one garment at a time by drawing 

through the hands and washing up and down in the water but avoid 

rubbing if possible. Passthe garments from first to second water, which 
should be a suds if the first suds has not removed all the soil. Rinse 

free of soap, using several waters, being sure to keep the temperature 

constant. Wring through a loosely set wringer. Turn wrong side out 

and hang in a warm place but not near a fire as heat will cause shrinkage. 

When nearly dry turn. Shape when drying by pulling and stretching. 

It is a mistake to ascribe all the shrinkage in woolen garments to wash- 

ing. The moisture, heat and movements of the body may cause a marked 

shrinkage. 

If flannels are to be pressed, they should be allowed to dry first and 

- should then be covered with a slightly dampened piece of cheese cloth 

and ironed with a moderately hot iron. The cheese cloth draws up the 

fibres of the flannel giving it the fluffy appearance of a new garment. 

Underwear and woolen stockings should be stretched into.shape and 

should not be ironed. For very soiled garments the soap formula given 

under the heading ‘‘Soap”’ will be useful. 

Blankets are washed in the same way as other woolen articles except 

that, because of their size only two blankets or only one pair are washed 

at a time and fresh water is used for each pair. After wringing they may 

be stretched and dried in curtain stretchers. If stretchers are not avail- 
able, blankets should hang on the line until perfectly dry, and occasion- 

ally the water should be squeezed from the hanging ends. To press 

them, fold evenly and carefully and wrap ina sheet. Keep them smooth 

and unwrinkled and place a flat board over the whole. Weight heavily 

and let them remain thus for several days. , 

SILK 

Silk should be washed in much the same way as wool. While it is 
not so strongly affected by soaps and alkalis, its gloss is destroyed by 
the use of strong reagents. The delicacy of the fibre makes hard 
rubbing impossible for it breaks the fibres and destroys not only the 
durability, but also the silkiness of the fibre. In wringing silk, place 

between dry towels or heavy cloths and put through loosely adjusted 
wringer. Iron on the wrong side while still damp, with a moderate 
iron. Silk is very easily scorched and if the iron is too hot the silk will 
be stiff. Iron back and forth with a wriggling motion to give softness 



THE LAUNDRY. 705 

and pliability. It is often best to iron silk under a cloth. This gives 
less body and a softer finish. 

Ribbons, if of good quality, may be very successfully washed. To 

iron, cover with a dry cloth and move iron frequently back and forth 

over the surface of the cloth above the ribbon. 

LACES 

It is often better to dry-clean fine laces as they thicken slightly in 

washing. To wash them, use a warm neutral soap solution to which 

has been added ammonia or borax. Squeeze out the dirt by pressing 

the lace in the hands but do not rub it, as rubbing breaks the delicate 

threads. A good way to wash fine lace is to baste it onto strips of cheese 
cloth, being careful to catch all the points down. Put to soak over 

night in warm soapy water containing a little borax or ammonia. Wash 

by squeezing, and rinse free of soap. Old yellow lace may be bleached 

by stretching it, while wet, about a bottle, and standing it in the sun, 

re-wetting occasionally. Javelle water may be used to bleach lace. 
Lace may be stiffened by rinsing in a mixture of two tablespoons of 

alcohol to one cup of water; by rinsing in borax water, two tablespoons 

to the cup; or by using gum-arabic, one-eighth teaspoon to a cup of 
water. If a yellow color is desired, dip in coffee or tea. 

Black lace should be cleaned by squeezing out in a mixture of one 

cup of strong coffee and one tablespoon of ammonia. Rinse in gum- 
arabic water made with coffee to give natural stiffness. 

Lace curtains should be washed with as near an approach to the car 

given to lace as is practical. Clear starch them, stretch and pin out on 
sheets, one curtain over another. Curtain stretchers are better if avail- 

able, but good results may be obtained by pinning, if care is taken to 

make the first curtain straight and even. This is best done by measuring 

sides and corners with a tape measure. 

BLEACHING 

In former times dependence was placed on sunshine, fresh air and a 

green sward for bleaching all manufactured cottons and linens. This 

dependence on natural agents has been obviated by the ability to procure 
the same results from the use of chemicals. 

In the home laundry, we still use the natural agents to whiten and 

purify household linen. This is the greatest advantage which the home 
laundry is able to exercise over the commercial laundry, when in a 

majority of cases clothes are dried in steam closets, and some chemical 
must replace the sun’s rays to bleach a garment left yellow by washing. 

23 
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The action of the sun and air is not merely to bleach but to disinfect, 
and clothes thus dried have a freshness and sweetness that cannot be 

duplicated by any other method. 

Occasionally, even in the household it may be necessary to supplement 

the natural bleaching process by the use of chemicals. If a garment 

has yellowed by age or by being packed away with starch left in it, it 

may be expedient to use a chemical bleach. 

The best bleach to use is Javelle water which should be made 

as follows: 

Javelle water. 
1 lb. washing soda. 4 lb. chloride of lime. 1 qt. boiling water. 

2 qts cold water. 
Put soda in granite pan; add boiling water and stir until dis- 

solved. Let cool. 
Dissolve chloride of lime in cold water; let settle and pour the 

clear liquid into the soda; let settle. Pour off clear liquid, 
bottle and put away in a dark place. 

Use mixed with equal portions or more of water and do not let. 
the garments stay in over a half hour. Rinse thoroughly 
in several waters and lastly in dilute ammonia water. 

Moisture is necessary if clothes are to be bleached by the action of the 

sun. After a garment dries, it should be wet again and hung out. It 

may he necessary to repeat the wetting operation a number of times 

before the yellow tinge yields. It is said that clothes are whitened if 

they are allowed to freeze out of doors on the line. The reason given 

for this is that freezing causes them to retain moisture for a longer time. 

IRONING 

While a knowledge of conditions aids greatly in ironing as in other 

operations, experience and skill are necessary to accoinplish good results. 

Ease of ironing and the quality of the product depend upon the skill 

of the operator, upon the care which has been used in starching, drying, 

sprinkling and folding the clothes to be ironed, and upon the kind and 
condition of the irons. If garments have been poorly and carelessly 

starched, the work of ironing is greatly increased. Starchy lumps cook 

onto the iron and damage its smoothness even when immediately re- 

moved. The reason for allowing clothes to stand over night after 
sprinkling is to give them an even dampness which makes ironing easy 

and successful. If starched goods have been over dampened, the starch 

is brought to the surface and a result is produced similar to that of care- 

less starching. If linen is too dry it cannot be made smooth and free 

from wrinkles, If it is too wet the process is laborious, 
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It is said that irons that are to be used for starched garments should 

not be polished by rubbing them on salt or emery paper, A better 

method is to secure a good yellow pine board, free from all sand and 

dirt and rub this with a hot iron until a hard coat of burned resin is 

produced. This can be used for polishing the iron. The iron should 

occasionally be wiped with a piece of wax or paraffin and then with a 

clean cloth. 
Have ready and at hand a flat, firm, unwarped ironing board or table 

tightly covered with a blanket and clean sheet, securely fastened under- 

neath ; clean irons; an iron stand, which may well consist of a clean brick; 

two pieces of old cloth for cleaning irons; a piece of paper folded several 

times for testing irons; a piece of beeswax, or paraffin tied in a cloth, for 

keeping irons smooth; a bowl of water and a clean cloth for moistening 

parts dried by exposure to air. Spread a large paper or place a basket 

under the ironing board to receive the clothes. 

For ordinary ironing a good firm surface is desirable and a thin woolen” 

blanket and a linen cover are sufficient. For embroideries or wool a 

thick covering is better, as the fabric should sink into a soft foundation 
to bring out the pattern in one case, and give a soft finish in the other. 

The following simple rules for ironing may be followed: 

Iron first that part of the garment which will be least mussed by 

further handling or in which a little wrinkling will not seriously inter- 

fere with good results. 
If a garment is trimmed, iron laces and embroideries first, as these 

dry out quickly because of their porous nature. 

“ Leave as much of a garment folded as possible, to keep it moist. 

Sometimes it may be corvenient to lay a piece of dampened cheese cloth 

over any unironed part to keep it moist. 

A series of illustrations appended will give some of the methods of 

folding various garments. 

METHOD AND ORDER FOR IRONING 

Night dresses. 
1, embroidery ; 2,sleeves; 3, yoke; 4, body. 

Drawers. 
1, trimming; 2, tucks; 3, body; 4, band. 

Skirt. 
1, ruffle; 2, hem; 3, body. 

Shirt waists. 
1, cuffs; 2,collarband; 3, sleeves; 4,yoke; 5, back; 6, front. 

Sik waist. 
Iron as above, while still damp and on wrong side. 
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Embroidertes. 
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Iron on soft foundation, on wrong side to allow design to stand out. 

Laces. 
Lay on piece of flannel covered with a piece of cheese cloth. Iron 

on wrong side and pull out points with tip of iron. 
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-Fic. 34.—Methods of folding underwear. 

sheets, napkins, handkerchiefs, etc. 

Lace is better 
stretched and pinned 
out on a hard surface, pull 
out at each point and 
catch it down with a pin; 
or stretch and roll ona 
bottle. 

Tablecloths. 
Use heavy irons, iron 

on both sides, iron partly 
dry on wrong side. and 
complete process on right 
side to bring out pattern. 
The illustration shows 
methods of folding during 
ironing. Fold selvages to- 
gether first. Fold all edges 
evenly, except when fold- 
ing the lengthwise folds in 
half. Draw upper half 
back about one-half inch 
in making the last fold, or 
this part will be pushed 
out of place, giving an un- 
even edge. This applies to 

Tablecloths may be folded length- - 
wise twice and then rolled. This gives fewer creases. 

Napkins, handker- 
chiejs and towels. 
Are ironed and 

folded as are table- 
cloths. - 

Sheets. 
The hems of 

sheets must be 
smoothly ironed. It 
is a good plan to iron 
only this part of the 
sheet when time is a 
consideration. 

Flannels. 
Iron by laying dampened cheese cloth over them. 

Fic. 35.—A method of folding sheets or tablecloths. 

If these are not 
covered with a damp cloth, iron on wrong side, having iron only 
moderately hot. 
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Pillow cases. 
Should be ironed smooth. 

Colored garments. 
Iron on wrong side. Prevents fading. Do not have irons too hot. 

Silk garments. ° 
Iron on wrong side. Prevents shini- 

ness. 

After ironing, each article should be 
hung on a frame or clothes horse to dry 

and air, before it is put away. Ifhung in 

a poorly ventilated room the clothes will 

have a bad odor. 

Sprinkling is not necessary when a 

mangle is used for ironing,if the operator will remove the clothes from 

the line just at the right time, that is, while they are still damp. The 

process can be carried through so quickly that it is unnecessary to 

keep one garment damp while the other is being ironed. One woman, 

a member of a family of eight persons, reports that with the help of 
one other person she 

is able to iron with 

‘ her hot roll power 

mangle all the sheets 

and pillow cases for 

eight beds, all the 
towels, table linen, 

handkerchiefs and 

many plain garments 

in one-half to one 

hour. Another 

woman having a cold 

roll power mangle is 

able with the help 

of a second person 

to iron the sheets 

and pillow cases for eleven beds, and towels, handkerchiefs, in pro- 

portion, in twenty to thirty minutes. 

Fic. 36.—A nother method of fold- 
ang sheets. 

Fic. 37.—A method of folding. 

TO MAKE GARMENTS LESS INFLAMMABLE 

It is asserted that garments rinsed after washing, in water containing 
alum or ammonium phosphate do not catch fire readily. It is advisable 

to try this in washing curtains, draperies and children’s clothes. 
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For each gallon of water, use four tablespoonfuls of alum. 

Pour a half pound of ammonium phosphate into a quart jar and 

fill with water. Shake and let stand. Keep this saturated solution 

for use as needed and add more water to any crystals that may be left 

in the jar. Use a little of this solution in the bluing water or as a part 
of the liquid used in making starch. 

EQUIPMENT 

A great deal may be said on the subject of laundry equipment. In 

no part of the house is the amount of labor so modified by the possession 

of proper equipment as in the laundry. If the water used must all be 

Fic. 38.—Modern laundry equipment. 

carried into the house from the outside, heated on top of the stove, 

used and carried outside to empty, the task is indeed a heavy one. If 
tubs and benches must be lifted in and adjusted, and if a washing machine 

does not take the place of a washboard, the labor is unnecessarily and 

unwisely increased. A great deal more thought should be given to this 

subject in the farm home, for laundry work is hard and trying work 

under the conditions just mentioned and in the majority of cases this 
is unnecessary. It may be made to be an easy and interesting task. 

Washing machine. The home laundry should be equipped with a 

washing machine and at least one stationary tub. It may be that 
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running water has not yet been iutroduced into house and barn, but at 

least it is possible to provide a drain for kitchen sink and laundry tub. 

This makes easier the problem of getting rid of dirty water. 

There are now on the market, washing machines with wringer attached 

which run by power. In many farm homes the gasoline engine has 

already become a fixture for grinding corn, separating milk, etc. Why 

may not the same source of power be used to run the washing machine 

and turn the wringer? If running water is brought to the barn it 

should certainly be continued to the house, and if the water power 
is sufficient a water motor may be purchased which can be used 

for running washing machines. This is already being done in some 
farm homes. 

The illustration shows two washing machines, one to be run by hand 

power, and the other attached to a small electric motor. A simple 
adjustment of the lever turns the power from the washing machine to 

the wringer. 

Mangle. The mangle is another step toward making laundry work 

easier. It may successfully take the place of the hand iron for a larger 

part of the family ironing. There are two varieties of mangles on the 

market. Cold roll mangles where the rollers between which the garment 

passes are made of wood and are unheated, depending on their weight 
and pressure to remove wrinkles; hot roll mangles where one roll is cold 

and is covered with a blanket and cloth, just as for an ironing board, 

and the other roll or concave plate is heated. The cold roll revolves 

against the heated plate. This is really the more economical and satis- 

factory mangle to own though its original cost is greater. The plate 

is heated by gas or gasoline. Both kinds of mangles are shown in the 

photograph. The hot roll mangle in this photograph is heated by 

gasoline. If power is available the mangle may be run by power. The 
use of a mangle reduces greatly the time required to iron in the usual 

way. Garments with gathers and sleeves cannot be thus ironed to look ~ 

perfectly smooth and wel! shaped, but all bed and table linen, towels, 

handkerchiefs, stockings, such underwear as may not require perfect 

smoothness, kitchen aprons, etc., may be done successfully and satis- 

factorily. 

Irons. A number of irons are now on the market for use in the sum- 

mer where it is not desirable to have sufficient fire in the range to heat 

the irons. These are an electric iron, a gas iron, and most practical of 

all for the country home, a denatured alcohol iron. Two of these irons 

are shown in the photograph,—an electric iron and an alcohol iron. 

These are satisfactory, valuable adjuncts to the home laundry and 
furnish an economical method of applying heat, 
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For general laundry purposes one size of the ordinary sad iron is 
sufficient, but it is advisable to put several irons into the well equipped 

laundry to use for the various kinds of work to be done. Among these 

should be heavy, medium heavy, and small pointed irons, the last for 

ironing ruffles, laces, etc. 

= 
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Fic. 39.—Types of laundry irons. 

A frequent cause of poor ironing is the condition of the irons. They 

must be kept clean and free from rust to do good work. New irons 

should be heated thoroughly and rubbed with wax or grease before 

using, andif they are to be put away for any length of time they should be 

covered with a thin coating of vaseline, clean grease or paraffin, or wrapped 

in waxed paper. If starch cooks on, it should be removed immediately 

with a dull knife. If irons become dirty from careless use, or from being 

left on the stove during the preparation of the meals they should be thor- 

oughly washed with soap and water and carefully dried. To keep irons 

smooth while using them, rub with wax or paraffin and wipe immediately 

withacleancloth. They improve with wearif they have good treatment. 

Tubs. Although a washing machine may be used there should be 

one or more tubs ina laundry. Stationary tubs are better, even though 

running water is not available, for some simple method of draining 

them can be devised. These tubs are better made of porcelain or alberine 

stone, Wooden tubs may be more cheaply constructed. There is 

danger of the wooden tub becoming unsanitary from careless handling. 
A stationary tub should always be set with regard to the height of 

the person who is to use it most. Many tubs are set far too low and 
necessitate too much back bending on the part of the operator. 

If stationary tubs are not available, fibre tubs are the best to buy for 

the laundry as they are light and easy to care for. Galvanized iron 

and wooden tubs are cheaper. 

The laundry bench for holding tubs should be of the proper height. 

Most such benches are far too low, involving effort out of proportion to 

the task to be accomplished. 

Wringer. A wringer should be a part of the laundry equipment and 

the best on the market is always the cheapest. After using a wringer 
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it should be carefully dried and the screws pressing the rollers should be 

loosened. When not in use it should be kept covered with a cloth to 

protect it from dust and dirt. The bearings should be oiled occasionally. 

Oil dissolves rubber and this is the principle, operative in cleaning the 

rubber rollers. They are carefully wiped with a little kerosene which 

eats away a thin film of the rubber, exposing a fresh surface: This 

operation should not be performed frequently and the oil should be 

carefully and completely removed. 

An troning board, which has its broader end attached by hinges to 
the wall is a great convenience, as it is always in place and can be put 

out of the way by folding it up against the wall. One so constructed 

is shown in Fig. 38. 

The ironing blanket and sheet should be put on smoothly and tacked 

securely under the board, using short brass headed tacks. It is a good 

plan to have a separate blanket and sheet which fit the table used in the 

laundry, as a table is a convenient place for ironing large pieces. The 

ironing sheet should be kept clean. 

A sleeve board is good not 

only for sleeves, but for 

gathers, and for small dresses 

it is not difficult to manu- 

facture at home. 

Character of utensils. As far 

as possible, all utensils which 

are to come in contact with clothing or to contain materials to be used 

on the clothing, should be non-rustable. Tinware is not good for 

laundry use because of the ease with which it rusts. The boiler 

should at least have a copper bottom and is best made entirely of 

copper, as it conducts heat better and does not rust. 

Fic. 40.—Sleeve board. 

Further supplies. 
Rubbing board, 
Wooden spoon, 

Clothes stick, 
Pail, enamel or fibre for emptying 

Dipper, water and carrying clothes, 
Dishpan, enamel, 2 sauce pans, enamel, one for 
Tea kettle, starch and one for soap solu- 
Measuring cup, 
Quart measure, 
Iron holder, 
Teaspoon, 
Clothes basket, 
Strainer for starch, 
Beeswax or paraffin, wrapped in 

cloth to keep irons smooth, 
Laundry bags, 

tion, 
Iron stand, 
Tablespoon, 
Case knife, 
Clothes horse, 
Scrubbing brushes, 
Clothes pins, 
Clothes pin apron, best make of 

ticking. 
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It is always better when possible to have a separate room for laundry 
purposes. Much of the apparatus can then be made stationary and 
many little labor saving conveniences devised. Some dairy farms have 

running water, drains, power, steam, and cement floors. It would be 

a simple matter on such a farm to equip a small room in the barn with 
the necessary laundry apparatus. One western man has already done 

this and the power and steam used in the dairy are also used in the 

laundry. He may be quoted as follows: ‘‘ A laundry provided with 

stationary wash tubs, with washer and wringer for power use, is an 

innovation. But why should not the woman of the farm be provided 

with modern appliances? Why should she be compelled to toil as her 

great grandmother did? The farmer no longer reaps with a sickle, or 

even with a cradle. He rides his plow, and often his harrow. He rides 

his grain drill and corn planter and corn cultivator. He rides his grain 

harvester and his corn harvester. Heloads hay by machinery and pitches 

it into the barn by horse power. The time is come when it is positive 

cruelty to compel, or even allow the woman to toil on without running 

water or machine power in the house. The same steam, water, and 

sewerage system that must be present for the dairy will take care of 

the laundry. The same power used for grinding feed and separating 
milk and pumping water and sawing wood will turn the washer and the 

wringer. Such a laundry is to be desired also, because it will practically 

insure clean garments worn by the milkers. A power laundry like this 

may be rented to the neighbors for, say 50 cents a day, they to come 

over and do the work. Such an arrangement will in a measure lighten 

the burden now resting so heavily on the woman of the farm.” The 

above is quoted from First Annual Report, State Dairy and Food Com- 

missioner, Missouri, 1907. 
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The object of the discussion paper is two-fold,— First, it gives an 

opportunity to the reader to classify her ideas upon the subject treated ; 

second, by filling out the paper the reader contributes interest and ideas 

which are very profitable to the success of the reading course. Many 

ideas helpful to other readers are thus put into the exchange system, for 
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afford much satisfaction to the Supervisor of the Reading Course if 

she will answer the questions and thus show her interest in the reading 

course. 

1. What conveniences have you in your laundry? Can you not make 
some improvements? 

[715] 
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2. What do you think of the suggestion which has been made for sey- 

eral families to co-operate and equip a laundry that each may use? 

3. We are all hampered by custom. Would you not find it easier to 

wash on Tuesday than Monday? 

Namie. «ise cee 5 chee eeereeeve 
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BeachERIOLOGY OF THE 

HOUSEHOLD; 

Every housekeeper would like 

to eliminate dust from her house- 

hold. “ Where does all the dust 

come from” is an oft-repeated 

question. When the house is 

cleaned thoroughly and_ tightly 

closed for a time, dust still finds 

lodgment upon furniture and 

bric-a-brac. We cannot get rid 
of this enemy even out at sea, 

for there is dust as long as there 

are people, furnishings and fires. 

Scientists themselves are unable 

to get a dust-proof room in which 

to perform their experiments. 

Wood, coal, the wear and tear of 

the house, our bodies and clothing 

are constant sources of dust. Wind 

is the agent for scattering it. Dust 

in itself does not do much harm 

though it scratches the polished 

table and the silverware, and if it 

were eliminated, life would cease 
- ite ; Fic. 41.—Moving the dust and germs altogether, for life needs light and ‘iin one place 1. another: cricara yan 

the rays of light are borne by dust your shelves! 

The Supervisor of the Farmers’ Wives’ Reading Course is indebted in the 
preparation of this bulletin to Miss Maria Elliott, Simmons College; Dr. V. A. 
Moore, Dean of the New York State Veterinary College, and R. A. Pierson, New 
York State Commissioner of Agriculture. 
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718 READING-COURSE FOR FARMERS’ WIVES. 

means of particles of dust. We see the clouds by means of the moisture 

in the air which collects about dust particles, and fogs are a mass of 
water dust. These dust particles are only the conveyances for life 

which we are to study. 

Every garden has its weeds. Where the seeds all come from is a 

never-failing mystery to the gardener. These common garden weeds which 
are visible to us may all be destroyed with a rake or a hoe. There are 

other weeds, however 

that are invisible to 

the naked eye, and the 

gardens in which they 
grow may be the food 
on our tables, our own 

bodies, the dust in our 

houses, etc. The germs 

from which these 

weeds arise may be 
floating in the air and 

are so small that we 

cannot see them. They 

cling to the particles 

of dust and are planted 
in it. 

Let us study some 

dust gardens. 

ae The Dust Garden — 

Fic. 42—-What grew in a dust-garden Glass boxes fitted 

loosely with glass cov- 

ers through which much that goes on inside may be seen are shown in 
Figures 42 and 43. 

One day they served as garden beds. The soil was a kind -of 

beef broth jelly. The seed was ordinary dust from an ordinary 

room, 

The covered box had been baked for over an hour in a very hot oven. 

The jelly had been steamed a number of times, until no possible living 
thing could be therein. 

Fig. 42 shows a dust-garden planted after the room had been carefully 

swept. 

When the cover was removed and the dust, raised by the broom 

into the air, was allowed to settle on the soft sticky jelly, something 
happened. 

ssh taza 
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In about twenty-four hours little specks appeared, which rapidly or 

slowly grew larger and developed different colors. Unfortunately, 

the photograph dees not give the delicate greens, yellows and blues 
which the different spots showed. As they grew larger, some spots 

showed a feathery or velvety surface, and, like the one at the left side, 

a dark center with dust flying from it. 

The other spots were shiny, wet or waxy in appearance, and never 

showed any increase in height, or any dark, dusty color. 

Every housewife who 

has seen mold on her 

bread, her jelly, in her 

pickle jar, or possibly 

on shoes and_ books, 

will mistrust that the 

velvety, dark-centered 

spots are of similar 

nature. Molds spread 

their cells over the food 

supply, sending some 

cells down into the sub- 

stance, and others up- 

ward. From the tops 

of the upright cells 

grow others, and in or 

on them are formed the 

thousands of dust-like i 

specks called spores. Fic. 43.—Another dust-garden 

Each of these may start 

a new bed of mold. The infinitely tiny spores falling upon some soft 
substances as cheese or bread will send their invisible lacy threads 

down into the substance, while on books, leather, wood, cloth, they 

may grow only over the surface and may remain invisible. 
The other spots in the dust-garden are colonies of bacteria. Each 

spot shows where one plant or cell touched the jelly. This fed, and 

divided itself in the middle. These two repeated the process, until 

perhaps there were a hundred or more. Then a tiny pin-point speck 

became visible. No one ever saw, with the naked eye, a bacterium or 

a mold spore. 

A dust-garden is shown in Fig. 43 with soil exactly like that in Fig. 42, 
but the dust which planted it was thrown into the air by using a feather 

duster. 
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Dust plants are micro-organisms. There are large numbers of minute 
organisms so small that they cannot be seen by the naked eye, and which 

require the aid of a powerful microscope to show their presence, hence 

the name micro-organisms. Various names have been given to these 
minute living bodies, as germs and microbes. Literally, germ means 

the beginning, the first living cell which produces a more complex form. 

The plant micro-organisms we shall consider are :— ; 

BACTERIA, MOLDS AND YEASTS 

Not a great many years ago little was known about these minute living 

things. Even now but few persons know much of the practical science 
of bacteriology. A growing knowledge of the subject has done much 

. ES = 5 te 
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Fic. 44.—Various, forms of bacteria or germs. Much magnified 

toward preserving or prolonging life. Modern bacteriology has devel- 

oped practically since 1880, although as early as the 17th century some- 

thing was known of this little world. 

Bacteria. These are micro-organisms, of very simple structure, 

belonging to the vegetable kingdom and are the smallest and simplest 

plants known. They live in soil and in water and are found on many 

food-stuffs, and some varieties prey upon man and beast and plant. 

There are hundreds of species of them. Some are of great value in 

nature’s economy and of great benefit to man, while others are sources 

of danger to the health of man. They take food, change it into their 

own substance and give off waste products, either gases or liquids, 

which, dissolved in blood or other liquids, bring about changes which 

may be either good or bad. Ptomaine poisoning is a common illustra- 
tion of this. Certain bacteria have fed upon the food and produced 

active poisons in it. 
Bacteria are reproduced by a process of division. This process of 

division is known as fission and will be seen in some of the different 

forms in Fig. 44. 

‘ 

op ite 
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The rapidity of reproduction depends upon warmth, moisture and 

food supply. Some species produce a new generation every half hour; 

thus, a single bacterium, if its growth were totally unchecked, in twelve 

hours might become an ancestor of sixteen million descendants. In 

two days they would fill a pint measure; in three days they would equal 
8,000 tons. This does not occur because there are countless checks to 

the life of any species of bacteria. 
We may form some idea of their minuteness when we know that the 

length of a single bacterium of some species is I-25,000 of an inch. Many 

million may be packed into the space of a grain of sugar, and if one falls 

into a minute wrinkle of the hand it is as though it had fallen into a 

deep ditch. 
Molds.— Molds are also micro-organisms. A colony of mold organisms 

growing upon some substance forms a velvety pile, having a dark center. 

We often see long threads budding and branching to form a network 

over food. Each head produces thousands of dust-like spores. Some 

molds grow with less moisture than bacteria and some flourish in the 

light. They are frequently found in bread, on meat, leather and sugary 

liquids. They increase very rapidly after rainstorms, and wind affects 

them less than it does bacteria. 

Mildew is a form of mold found on moist clothes which have not 

been exposed to the fresh air. Mustiness is a proof of mold.  Ring- 

worm and molds on the skin are due to this species of organism which 

gets under the skin and causes inflammation. 

Yeast.— The pictures do not show a third kind of plant which, especi- 

ally in the country, is often present in house dust. This is yeast — also 

a single cell, but reproducing by little buds which swell out from the 

parent cell and may or may not break off later. Those which float 

freely in the air, both inside and outside of the house, are called “ wild 

yeasts.” So far as shape, size and method of reproduction is concerned, 

they are little different from the cultivated yeast plants which are used 
to raise bread or to give the “sparkle” to sweet fermented liquids, as 

beer. 

As the invisible yeast plants can remain alive for a long time without 

moisture, we may have them furnished to us in dried cakes as wel! as 

in the fresh compressed form. 

To-day, even with the cultivated yeasts, the housewife who mixes her 

sponge in a dusty room, in dusty utensils, with old yeast,— or, with 

everything clean and fresh, if she lets the sponge rise too long or keeps 

it too hot,— is likely to have sour bread. The bacteria can grow well 

when and where the yeast cannot, so that acid will be made out of the 
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alcohol which the yeast makes out of sugar. The yeast plants grow 

best at a medium temperature, about 75° to go°F., which is an average 

“summer heat.” Above go°F. they cannot grow so well, but the bacteria 

grow better. 

The little yeast plant, although so small and simple in structure, is 

endowed with many of the powers of the trees and vegetables or such 
higher plants. It requires food, has a certain range of temperature in 

which it grows best, will be injured or killed by too high or too low 

temperature, or by too little moisture. If it be given the conditions which 
are favorable, it will feed, grow rapidly, and reproduce itself by swelling 

out one part into a bud which may or may not break away from the 

mother cell. The most favorable temperature for the rapid growth of 

the yeast plant, as already said, is 75°F. to 90°F. Below this it will 
not grow rapidly and therefore cannot do much work. At much above 

go° it will be killed, and a dead plant cannot work any more than a 
dead animal. 

The work of the yeast plants is to change the sugar in the sponge into 
two substances — alcohol, and a gas which is called carbon dioxid. The 

millions of little bubbles cannot break through the sticky gluten of the 

flour, so they raise the whole mass. When the bread is baked the gas 

is dissipated, the gluten walls of these bubbles are hardened and the 

little holes remain, filled only with air. The alcohol, too, is driven off 

by the heat. 

It is very difficult to keep weeds out of the vegetable garden because 

their seeds are carried to the soil in so many ways. When they have 

sprouted or grown a little, they may be pulled up easily. In the bread- 

garden we want only yeast to grow, but it is very difficult to have this, 

when neither the good plants nor the weeds ever become visible. 

In no way does household bacteriology interest the housekeeper so 

much as in the baking of her bread. Compressed yeast and dry yeast 

cakes are a mass of yeast plants mixed with some form of starch and 

pressed into cakes. One cake may contain one-half billion yeast plants. 

They should contain only one species of yeast, but oftentimes other 

plants gain access to the mixture. If a compressed yeast cake has been 

kept over a day or two it begins to turn dark and to soften. This is a 

sign that the yeast plants are dying and bacteria have gained access 

to the cake, thus causing decay. The cake should then be discarded, 
for it will not make good bread. If dough is left too long or if it is kept 

too warm, the yeast plants become weakened and then the bacteria 
which may be present grow and produce an acid, making the bread sour. 

We scald the milk used in making bread in order to destroy the bacteria 
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present. We bake bread for a full hour, or longer if the loaf is very 
large, in order to kill bacteria, yeast and molds, as all three may be 

present in a poorly baked loaf of bread and interfere not only with the 
keeping quality of the bread, but with the health of the consumer. The 

careful housekeeper will have clean dishes in which to measure her 
ingredients and to mix her bread and will not sweep nor cause a dust to 

rise in the room, because the bacteria are in this way raised into the 

air and may settle on the dough. She will cover the dough to keep out 

the dust. With all her care there will always be some bacteria present 

but these do not thrive in the sugar solution as well as healthy yeast 
plants do and they want a higher heat than the yeast plants. However, 

they do like the alcohol which the yeast makes from the sugar and so 

dough is kept at summer heat only long enough for the yeast to pro- 

duce sufficient gas to raise the bread but not long enough for the bacteria 

to get a start. It is better not to wrap cloth around hot bread just taken 

from the oven because moisture and warmth favor the growth of bac- 

teria, and bread that is ccoled slowly may not keep so well. 

Germs are not all bad.— Some bacteria are of great value in nature’s 

economy. They tear down organic matter and pass it back to its simpler 

elements through the process of decay and thus rid the earth of many 

harmful substances. There is advantage in which is called incipient 
decay. When bacteria grow in food the products of decomposition are 

different from the original nature of the food, giving new odors and 
tastes. We often need these flavors to stimulate the flow of the diges- 

tive juices. The gamey taste of meat is the beginning of decomposition 

of some of its constitutents and the strong flavor of limburger cheese is 

due to the same cause. Gamey food, however, soon becomes objection- 

able; and cheese is ruined by the development of a too strong flavor of 
putretaction. 

The action of bacteria is very useful in the production of linen, of jute 

and hemp, the tanning of leather, the maceration of skeletons, in butter 

and cheese making. To a certain class of bacteria is due the destruction 

of garbage by means of the septic tank. 

THE BATTLE WITH BACTERIA 

Bacteria are carried on particles of dust, in liquids, on the surface of 

fruits and vegetables and on other articles of food exposed in the market. 
They may find their way into the house by means of drains and they 

are carried by insects. Normally, they are found in the air, in the soil, 

in water, in food, in the mouth and digestive tract, on the skin, under 

the nails, in the hair, in the clothing, 
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Bacteria are destroyed by heat.— All bacteria are promptly killed by 

heat unless they are in the spore form or resting stage. There are resting 
stages of some of these organisms when the conditions for active life 

are unfavorable. The organism itself may dry up and assume a dormant 

form, and resume its active form again when favorable conditions occur ; 

or it may throw off spores. Spores resist heat far better than the active 

or vegetable organism, so although we may have used enough heat to 

kill the active forms we cannot be sure that we have destroyed all 

organisms unless we know that the particular organism which we seek 

to exterminate does not form spores or is not in the spore stage. Boiling 

for twenty minutes will generally but not always kill most forms, in- 

cluding the spores. Water is pronounced safe when it is thus boiled. _ 
Mere simmering of water is not sufficient. 

Fresh air and sunshine are great antidotes.— Direct sunshine kills most 
bacteria. Many persons are afraid to take fresh air and sunshine in 

sufficient quantities to counteract the bad influence of dark rooms, of 

moisture and of poor air, and yet of all the bactericides known there is 
none which compares in effectiveness to sunshine. Much suffering would 

be saved if persons could only be brought to a realization of this fact. 
Airing and ventilating bed-rooms, kitchens, cellars and stables aid much 

in keeping them wholesome. 
Drying.— About thirty per cent moisture is required for the growth 

of bacteria. This fact is the principle in the preservation of many of 

our foods. To preserve seeds we dry them and they do not begin to 

sprout until they have been moistened at the time they are needed. 

Flour is practically free from decomposition because it is dry, and 

crackers keep indefinitely for the same reason. In some sections, tons 
of fish are prepared for market by drying. Fruits such as berries, 

raisins, apricots, currants, prunes, and apples are preserved in this way. 

Dried beef has long been a familiar example of this principle. It must 

be remembered that drying only arrests the growth of bacteria and when 

food has over 30% of moisture there is danger of its spoiling. Dried 
foods are therefore kept in a dry place to prevent absorption of moisture 

and consequent spoiling. 
Cold storage— As a means of preventing putrefaction and decay, 

store-houses are cooled artificially and a low and constant temperature 

maintained. Eggs, fruit, vegetables, etc., may be kept for a consider- 

able period of time if they are frozen, and may then be delivered at the 

market in fair condition for use. There is some question, however, re- 

garding the safety of the use of cold-storage foods, for food deteriorates 

quickly if it is taken from cold storage and may not always be used imme- 
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diately. As long as meats are kept frozen they may be preserved indefi- 

nitely. Ordinary ice chests are very efficient for arresting the growth 

of bacteria, although the temperature is higher and less uniform than in 

cold storage, and they cannot be depended upon for keeping foods any 

length of time. However, bacteria grow very slowly in an ice chest. 

The same is true in a cool cellar. 
Preservatives.— Antiseptics are materials which retard or prevent the 

growth of bacteria. Certain materials may be used for the preserva- 

tion of foods, which have antiseptic power; but these should be harm- 

less to man. Substances often used as preservatives are borax, boracic 

acid, salicylic acid and formalin. In small quantities these have not 
been found to be very injurious, but at the same time their use has been 
made illegal in manufactured goods in many states, as their presence 

in food might quickly lead to the consumption of amounts sufficient to 

be harmful.. The housekeeper never knows how much preservative may 

have been used before articles of food come to her, hence it is safe for 

her never to use them but to depend instead upon the bactericidal action 

of heat. It is not known how much the digestive organs can endure 

from borax and similar materials, but experiments seem to show that the 

latter has a detrimental influence. 

There are harmless preservatives. (a) Sugar. A heavy sugar solution 

prevents the growth of bacteria. In the proportion of 4o to 504%, sugar 

makes an excellent preservative and is commonly used in this amount 

in the preparation of jellies, marmalades, preserves and in preserving 

raisins, figs and candied fruits. Condensed milk is also preserved by 

the addition of 30 or 40% sugar. 

(b) Salt is very commonly used in the household to prevent bacterial 

growth. The housekeeper uses it for keeping fat pork, corning beef and 

bacon, preserving eggs, hams, fish, etc. Butter and cheese are salted 

partly for flavor but largely for the sake of making them keep better. 
(c) Acids protect food from bacteria and give a new flavor which 

many find acceptable. In making pickles we soak cucumbers in brine 

and add vinegar and spices to ‘preserve them. The brine sometimes 
becomes covered with a scum which is due to bacterial growth and the 

pickles grow soft through decay, showing that salt by itself is not a 

perfect preservative. The remedy is to scald the pickles in order to 

destroy the micro-organisms. Other acids are known to preserve foods, 

as in sauer kraut, which is protected from bacterial growth not only by 

acetic acid but by lactic acid also, which is produced by allowing bacteria 

to grow in the sauer kraut. The acid produced finally destroys the 

organisms which produce it and aids in preventing the entrance of others. 
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(d) Spices are antiseptic and are added to foods to prevent putre- 
faction. Mince meat is a good example of this. The apples and meat 

would putrefy very quickly were it not for the spices and boiled cider 
added to prevent it. We add sage and spices to sausage for the same 

purpose, while fruit cake is kept for a long time by this means. Hops 

not only give a nutty flavor to bread and food in which they are used, 
but also exert a slightly antiseptic action. 

Canning keeps fruit or vegetables free from all bacterial growth be- 

cause it first destroys all life present and then provides for complete 
exclusion of further organisms. As bacteria are found in utensils, in 
the air and in the water, and all food materials contain them, we first 

destroy the bacteria by boiling the food and then seal the can, which 
has been thoroughly sterilized in order to prevent access to the can. 

The housekeeper has learned that a single bacterium in a can is sufficient 

to destroy the entire contents. Formerly she might have said, “I do 

not lose many cans of fruit in a year.” With her present knowledge of 
the necessity for complete sterilization she may say. “I never lose a can 

of fruit.” This is possible only by thorough sterilization and hermetic- 
ally sealing of receptacles. Some articles of food have to be cooked 

for a long time before being completely sterilized because they contain 

spores which may resist ordinary boiling. Most failures in canning are 

due to insufficient heat or to the failure to sterilize all of the utensils 

used, thus leaving spores which developing later will spoil the material. 

Spores get in accidentally. It is necessary to prevent the raising of dust, 

and to avoid the use of cloths or utensils which are not thoroughly 

cleansed. Persons will give themselves much concern in sterilizing fruit 
and jars and then wipe out the clean jar with a dish cloth, or let their 

fingers come in contact with the inside of the jar. Everything which 

comes in contact with fruit or receptacle should not only be clean but be 

sterile. The cans must be sealed while still hot so as to sterilize any air 

present; new rubber rings should be used each year, as they need to be 

soft and elastic, and they should be heated in water before use. In fac- 
tories, sterilization can be accomplished much more thoroughly because 

there is equipment to produce sterilization under pressure. Never is the 
housekeeper more conscious of the necessity of exact laboratory prin- 

ciples than when she is canning her fruit, and it is a piece of work to be 

proud of when she does it with the exactness of scientific principles. 

DISEASE GERMS 

Some micro-organisms are parasites which produce disease. They feed 
upon living plants and animals. There are some micro-organisms which 
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live upon both living and dead material. They are only partly parasitic 

and are capable of producing disease. These microbes that cause disease 

are said to be “ pathogenic.” It is now known that microbes are the 

cause of many of the contagious or infectious diseases, such as tubercu- 

losis, diphtheria and typhoid fever. The better the conditions for the 

propagation of these injurious germs if they should gain entrance, the 

greater is the chance for disease. 
Germs may be carried by insects. It is now known that excrement- 

infesting insects, as flies, may carry disease germs on their legs and 

bodies. House-flies may be a menace to health as well as to comfort. 

One way to get rid of them is to prevent the accumulation of piles of 

horse manure, as they breed in this. 
Malaria is caused not by bacteria but by animal organisms called 

“ protozoa.” These are found in the blood of persons suffering with 

malaria. It is now known that the organism causing this disease is car- 

ried and transmitted to the person by certain kinds of mosquitoes. 

Germs may be carried on articles of food or clothing. One should be 
careful to make a change in clothing in going from a sick-room in which 

the patient is ill with a contagious disease, such as scarlet fever, diph- 

theria or smallpox. Disease-producing bacteria may be carried in the 

clothing from a person ill with an infectious disease and given to a 
healthy person. This necessitates the utmost precaution on the part of 

those caring for persons sick with contagious diseases. They shall 

always thoroughly disinfect the hands and the clothing worn in a sick- 

room before going among other persons. If possible, it is well to burn 

all articles which have been in closest contact with persons who are ill 

with contagious or infectious diseases. Articles too valuable to be de- 

stroyed may be disinfected. 

PRACTICAL APPLICATION 

The knowledge of germs is becoming general among housekeepers, 
yet we are guilty of little habits which we should drop very quickly 

if they were brought to our attention in connection with the danger 

from bacteria. Thoughtfulness, with a knowledge of the results of 
these habits, brings many things to our notice to which we have pre- 

viously closed our eyes. We are too prone to object to dirt without 
stopping to consider whether it is harmful dirt. Our natural sensitive- 

ness makes us worry if a neighbor calls and sees dust on the shelves. 

However, it may be better there than flying in the room. Probably 

the guest who sat on an upper balcony of a hotel and saw an employee 

come into the kitchen, remove his pipe, lift a spoonful of preserves to his 
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mouth, place the spoon back in the dish and resume the pipe would 
have been happier had she not seen the episode. She was not in a 

position to remedy the difficulty as she might in her own home. Or the 
appetite may be lost when, on looking through the kitchen door, one sees 

the cook tasting the soup or the food which she is preparing for a meal 

and putting the spoon back without washing it. Perhaps we ourselves 

are sometimes careless in the same way. Knowledge tells us that we 

cannot afford to be so, for we may have a cold or some disorder which 

will endanger the health of others. 

Nowadays we keep dish cloths and dish towels clean by frequent 

scalding and exposure to sunlight to kill the micro-organisms. Formerly 

we kept them clean because it seemed nicer to have them so. Now every 

person in the family has an individual towel, comb and brush and 

drinking cup. Unfortunately, the habit of using individual towels and 
drinking cups has not extended through the public school system nor 

to the railway stations and trains, and too frequently we see one person 

after another making use of the same drinking cup. The bad habit of 

brushing clothing on Pullman cars may bring revenue to the porter but 

it leads to the exchange of dust and bacteria among the passengers. 
There are common ways of taking to ourselves organisms by turning 

with moistened fingers the leaves of books, by sealing envelopes, licking 

stamps, placing pencils and money in the mouth, shaking hands, leaving 
handkerchiefs wherever convenient, since women have no pockets, or by 

using sweat shop goods. 

The baby whose mother chews the cracker before putting it into the ° 
baby’s mouth is still the loving and trusting infant, even if he is imposed 

upon. Older grown, there is a repugnance for having the same family 

cough-medicine bottle, from which each takes a mouthful direct from 

the bottle. Germs are easily transferred from person to person by such 

thoughtless habits. 
The thorough washing of pans, kettles and cans makes housewor 

and cooking far from easy, but in the long run it is easier than caring 

for sickness or being disabled. It is not so difficult to do the cooking 
when someone else does the cleaning up. The fewer the creases in a 

cooking utensil and the more it is scalded the better. Sun and hot 

water are most beneficial agencies for the safe care of these articles of 

kitchen warfare. : 

The refrigerator might be called upon to tell many tales of the life 
history of germs, for its recesses hide a multitude of secrets. Slime 

left where the ice was melted shows the need of care. The spilling of 

food on the shelves is another source of trouble. Ice should be well 
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washed before being placed in the refrigerator. All bits of food should 
be removed from the shelves and crevices, the refrigerator should be 

often washed and scalded, and some antiseptic, as washing soda, used. 

The exposure of food both in the home and in the market to flying dust 

is much to be condemned. While it may be difficult to cover all the left- 

overs and the food in process of preparation, one has only to think again 

of dust and its dangers to realize that the surfaces of this food will catch 

many flying particles and germs which we would rather not have made 

a part of our diet. It merely means thoughtfulness on the part of the 
housekeeper to correct some of the habits to which we have become 

accustomed and habitually follow. Probably if the bread were not left 
unprotected, the mouse would not have jumped in; but we can see the 

mouse in time to avoid making him a part of our meal, whereas the 

obnoxious germ is so small as to escape attention A table filled with 

left-overs, waiting to be prepared for the next meal, is a veritable dust- 

garden, and who knows what additions have been made to our diet? 

Uncovered meat and groceries delivered in an open wagon through the 

dusty streets are not very clean when they reach the kitchen. Of course 
sufficient heat applied to them may kill anything dangerous, but again 

we are led to think that we do not want dirt in our food even though 

the germs have been killed. Patronize a covered delivery wagon and a 

grocery in which provisions are kept under cover in preference to those 

in which the provisions are exposed to the air. This will pay in peace of 

mind as well as in the safety of the food. 

BACTERIA AND MILK 

As milk is one of the most important food-stuffs, especially for children, 

it is very important that every housewife understands something of the 
effect cf bacteria upon it. Every one knows that milk contains a certain 

number of bacteria. Some of these germs are in the udder itself, but 

most of them get into the milk after it is drawn. Dirty cows, dirty barns 

and stables, dirty hands and clothes of the milker, and dirty utensils all 
contribute to increase the number of germs in the milk. (Bulletin 21, of 

the Farmers’ Reading-Course discusses this subject more fully.) If the 

milk is not properly cooled and kept cold, then bacteria multiply and pro- 

duce many changes in the milk that have often troubled the nurse and 

the cook. 

The most common of these difficulties is the simple scouring or lactic 

acid fermentation. In addition to this well-known process, there are a 
number of other and more troublesome changes, such as the appearing 

of blue milk, bitter milk, slimy milk, tainted milk, and others, 
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The iactic fermentations, or common “ souring” of milk is brought 
about by a number of species of bacteria. Formerly it was supposed 
that a single species produced this change, which consists in the splitting 

of the milk-sugar molecule into carbon dioxid and lactic acid. It is 
now known, however, that in this process of splitting up the milk-sugar, 

other by-products are produced. In the simple lactic type of fermenta- 

tion these secondary products are not very important. It should be 

noted, however, that in the souring of milk by different species of bac- 

teria, correspondingly different by-products may be produced. In conse- 

quence of this, the souring is often accompanied with by-products that 
are widesirable if not imjurious to the consumer. In these cases the 

deleterious substances are often produced -befcre the quantity of acid 

is sufficient to cause curdling. In fact, these by-products may become 

harmful while the milk is still considered sweet and wholesome. The 

most telling truths which come to us from all these inquiries are that 

different bacteria causing souring in milk produce very different effects 

upon the mill itself as shown in the rapidity of the souring and in the 

types of fermentation accompanying it. 

Much has been written concerning disease-producing bacteria in milk. 

These belong to two distinct classes, namely: (1) The specific bacteria 

of certain diseases of cattle, which may, if the animal is suffering from 

disease, gain entrance to the milk. In this class may be mentioned 

tuberculosis, foot-and-mouth disease and possibly anthrax. (2) The 
bacteria of certain human diseases, such as typhoid fever and diphtheria 

and the virus of scarlatina and measles. A very large number of epi- 
demics of these diseases has been traced to the milk supply through 

which the infections occurred. The explanation of this is that in cases 

in which these diseases existed among the attendants or in their homes, 
sufficient care was not taken in handling the milk to prevent the entrance 

of the germs of these diseases. In case of typhoid fever, the water used 

in rinsing the utensils may be contaminated. In cases of diphtheria it 
often happens that those who have recently apparently recovered from 

the disease, but who still have the bacilli in their throats, are engaged in 

milking or in otherwise handling the milk, where by sneezing or coughing 
these bacilli may escape from the throat into the milk. The sad experi- 

ences of the past are teaching the importance of taking reasonable pre- 

cautions against the prevention of such maladies. 

In cases when bowel trouble, especially in children, follows the use of 
milk containing many bacteria, the immediate cause is quite as likely to 

be the effects of the acids and other by-products which have been pro- 

duced in the milk by various forms of bacteria, as by the activities 
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within the digestive tract of any one or more species of the micro- 
organisms consumed. We must look to the effect upon the milk itself 

for the cause of many but not all of these troubles. It is to prevent 

these troubles that pasteurization is employed. 

Milk is sterilized or pasteurized for two purposes: to keep it sweet for 

a longer time, and to kill any harmful bacteria it may contain. Sterilizing 
milk means boiling the milk for a certain length of time, or heating it 

nearly to the boiling point, allowing it to stand for some hours and again 

heating, repeating this several times. Boiled milk is very difficult for chil- 

dren to digest. Pasteurization is done by bringing the milk to a tempera- 

ture of from 60 to 65 degrees Centrigade (131 to 149 degrees Fahren- 

heit) and holding it there for twenty minutes, after which it is cooled 

quickly. It does not affect the taste, and such milk is more readily di- 

gested than boiled milk. We should not need to depend upon sterilizing 

or pasteurizing as a means for providing germ-free milk. The milk 

should be produced in a clean manner, for clean raw milk is more whole- 

some for children than cooked milk, no matter what the method of cook- 

ing. Hot air and steam are valued germicidal agents; hence their wise 

use in the dairy. (See Bulletins 21, 22, Farmers’ Reading Course.) 

The cow needs not only wholesome food, but to be kept clean. From 
the time the milk leaves the udder there is danger of contamination. 

Look first on this picture— A milkman dressed in clothes brushed 

clean, his hands washed in soap and water, not simply rinsed at the 

trough, finger nails short and clean, the cow curried, the udder washed, 

the pail covered until necessary to milk, the stable clear of dirt. And 

then on this picture:— The cow lying in her own dirt over night, udder 

soiled, milkman dressed as he has been while doing all sorts of work, 

the cow’s tail switching and the dirt flying, flies bothering the cow until! 

she kicks,— if not into the pail it is only by careful management that she 

is prevented from doing so. Milk produced in this latter way is hardly 

worth buying, while that of the first milkman we can afford to pay a 

good price,— enough to encourage a man to keep clean and to have clean 

stables and cows. Pay enough to allow the farmer to secure cement 

floors, tight ceilings, good ventilating devices, and general cleanliness. 

Then he will scrub his floors and hang up his milking suit to use only for 

that purpose. 

“We always strain our milk, and the dirt and hairs are removed,” say 

some. Yes, but we do not like to eat bread that the mouse ran in, even 

if the mouse has gone. A good part of the dirt is soluble and cannot be 

strained out.. A diseased cow! We think it not profitable to throw 

away milk, but consider the danger of infection to human beings! It 
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is safe to watch the cow in order not to use the milk of one that is 

diseased. 
The milk was not looking quite right and the housekeeper interviewed 

the milkman. Many hairs and much dirt in the milk was the complaint. 
“Oh well,” he said, ‘I have to hire my milking done and you know how 

it is, they won’t always be careful; I have told the man if the cow stepped 
into the pail to throw the milk away, but he won't always do it unless 

he is watched.” 
Tests were made three years ago in the New York State College of 

Agriculture by Commissioner R. A. Pearson and by Walter E. King of 

the State Veterinary College to determine the importance of different 
sources of milk contamination. Commissioner Pearson has given the 

following as a result of these experiments: 

In most of these tests, a definite quantity of sterilized milk at 98°F. 

was exposed to some one kind of contamination that we wished to test. 

The milk was then examined and in that way we could get a fairly accu- 

rate idea of what this particular kind of contamination amounted to. 

Some of the experiments and their results are as follows: 

1. “ Exposure to air in the stable-—— Two liters (about two quarts) of 

sterilized milk were placed in a sterile pail and exposed seven,minutes to 

the stable air in a passageway behind the cows. This stable was doubt- 

less cleaner that the average and the air contained less dust than is 

often found in places where milk is being handled. Immediately after 

this exposure, the milk was ‘ plated’ and found to contain 2,800 bacteria 

per cubic centimeter (about fifteen drops); in other words, between 

5,000,000 and 6,000,000 bacteria had fallen into the two liters of milk 

in this short time. 

2. “ Pouring milk. When milk is poured from one vessel to another, 

a very large surface is exposed to the air and great numbers of bacteria 

are swallowed up. The following tests illustrate this point: About 

five liters of milk were poured from one can to another eight times in the 

stable air. It was found, after pouring, that this milk contained prac- 

tically 100 bacteria per cubic centimeter more than it contained before 
pouring; in other words, about 600,000 bacteria had got into the milk 

because of this exposure. 

“In another similar experiment, when there was a little more dust in 
the air, the contamination due to pouring eight times was two and one- 

half times greater than in the preceding experiment. 

“The importance of pouring milk as little as possible from one vessel 

to another has suggested to Dr. J. Roby, of the Rochester Health Depart- 

ment, that milking pails should be made larger than those now used and 
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immediately closed after the cow has been milked. The milk should then 
be cooled and delivered in these same pails without further exposure. 

In some ways this suggestion is a most excellent one, but it may be that 

_ under certain conditions, the disadvantages of this method of handling 

milk, would exceed the advantages. 

3. “ Contaminated utensils— Much contamination of milk results from 
putting it into dishes that have been cleaned and then exposed where 

dust can fall into them. In experiments to determine what this kind of# 

contamination amounts to, it has been found that when little care is 

taken to protect the dishes, the milk will often contain several hundred 

times as many bacteria as when the utensils were protected from dust. 

In order to illustrate this point, two pails were carefully washed and 

sterilized. One of them was covered with sterile cloth to keep dust 

from falling into it. The other was left exposed to the air of a clean 
creamery for only a few minutes. A small quantity of sterile milk was 
then put into each pail, rinsed around and then examined for numbers 

of bacteria. It was found that the milk in the pail which was not pro- 

tected from dust, contained 1600 more bacteria per cubic centimeter 

than the milk in the protected pail. 
4. “Contamination from the cow's udder and body.— Great numbers 

of bacteria,fall into the milk when it is being drawn from the udder, be- 

cause the milking pail is directly under the udder which is being shaken 

more or less by the milker’s hands. This kind of contamination may be 

reduced by cleaning the udder. It was found that sterile milk exposed 

under the udder as long as it takes to milk a cow and while the udder 

was being shaken about the same as when milk is being drawn, con- 

tained 19,000 bacteria per cubic centimeter. In this case the udder had 

been wiped off with a dry cloth much in the same way as is done in fairly 

good dairies. 

“Tn a similar test, the udder was wiped with a damp cloth and then 

the number of bacteria was reduced to 4,500 per cubic centimeter. In 

a third experiment the udder was wiped with a cloth dampened in a 

4 per cent carbolic acid solution; then the number of bacteria was 3,200 

per cubic centimeter. In cases in which no particular care is taken to 
clean the udder, the bacteria getting into the milk from this source may 

run up into the hundreds of thousands or millions. 

5. ‘Importance of smail openings in milk pails—— Thus it is seen that 
it is impracticable to clean the udder or free the air from dust so per- 

fectly that no bacteria will fall into the milk. The next question is, 

how can we reduce the number of those that will fall in spite of all reason- 

able precautions? The easiest way known is to use a small-top milking 
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pail. Reduce the opening through which dirt can fall into the pail. 
An experiment was conducted to illustrate this point, and it was found 

that milk drawn in an ordinary milking pail contained 1,300 bacteria 

per cubic centimeter, while that drawn in a pail with opening about 
one-half as wide, contained only 320 bacteria per cubic centimeter. 

This is just what we would expect when we compute the number of 

square inches through which 
a> GA dust can fall into the different 

kinds of pails. For example, 

Ga yom a pail having a top 14 inches 

in diameter has an opening 

of 153.86 square inches; a 
Fic. 45.—Diagram showing size of openings + aya ee h ; 

in various kinds of milk pails. The large P@l with I2-inch top has an 
circle at the left represents the common milk opening of 113.04 square 
pail. The others show the perpendicular . ieee £ ng 
exposure in the new kind of pails inches ; one of 10-inch top has 

an opening of 79.79 square 

inches; a pail with an opening of six inches in diameter has an exposure 

of 28.26 square inches. Fig. 45. 

“ Milkers should get into the habit of using the small-top pail as it is 

one of the easiest of all ways for reducing the number of bacteria that 
fall into milk. . 

6. “ Contamination by flics— A fly or a bit of hay or straw or a piece 
of saw-dust or a small hair, may carry enormous numbers of bacteria 

into milk as is shown by the following experiments: 

“A living fly was introduced into 500 c.c. of sterile milk. The milk 

was shaken one minute and it then contained 42 bacteria per c.c. After 

24 hours at room temperature, it contained 765,000 bacteria per c.c., and 

after 26 hours 5,675,000. 

7. ‘ Dirt in the milk.— A piece of hay about two inches long was placed 

in 500 c.c. of sterile milk. The milk was shaken one minute and it then 

contained 3,025 bacteria per c.c. After 24 hours at room temperature 

it contained 3,412,500 bacteria per c.c. 

“One piece of sawdust from the stable floor was put into 500 c.c. of 

sterile milk. The milk was shaken one minute and its bacterial content 

was then found to be 4,080 per c.c. After 24 hours at room temperature 

it was 7,000,000 per C.c. 

“A hair from a cow’s flank was put into 500 c.c. of sterile milk. After 
shaking the milk for one minute it contained 52 bacteria per c.c. After 

24 hours at room temperature it contained 55,000 per c.c., and after 36 

hours, over 5,000,000 bacteria per c.c.” 
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FOR:-CEUB:SLUDyY 

The following questions may be used in the development of the sub- 

ject of Household Bacteriology in the Farmers’ Wives’ Clubs :— 

1. What are favorable conditions for the growth of dust plants? 

2. Where are bacteria most numerous and what is their chief work in 

the world? 

3. In what ways are bacteria helpful to man and in what way do they 

injure him or his possessions ? 

4. Why should food eaten raw or with skins be thoroughly cleaned? 

5. What sanitary end is attained by cooking food? 

6. Why are oranges and bananas safer fruits than grapes or peaches 

pocent from a street vender? 

. How can scalding apple or other sauce prevent its spotne, and why 

one it more than once? 

8. What common diseases in man are attributed to molds? 

9. What is mildew and under what conditions in the house would it be 
likely to appear? 

10. From the health standpoint, what clothes are most likely to need 

boiling ? 

11. Why should milk receptacles be thoroughly scalded or sunned? 

12. How do bacteria reproduce themselves and what food do they 

prefer? 

13. What is the typical mode of reproduction in yeast? In mold? 

14. What is the chief work of the yeast plant? 
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This Discussion-paper, accompanying this Bulletin on Bacteriology of 

the Household may be returned with answers to the questions and with 

any suggestions and questions of your own. While the answering of 

these questions is not absolutely necessary, a much greater benefit will be 

derived if you give to others the benefit of your own experience. It will 

also help us to understand your point of view. The Bulletin may be 

used in the grange and in the club where these subjects are considered. 

1. The exposure to dust in open store windows and in wagons of fruit 

and vegetables to be used on the table is dangerous because the products 

collect on their surfaces germs which may be communicated to the con- 

sumer. Would it not encourage care on the part of the seller if house- 

wives combined to object to purchase such provisions? Discuss. 

24. [737] 
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2. How much does the effort to make clean, wholesome surroundings 

seriously add to the amount of work in the house? 

3. What do you consider the most important ways in which you can 

apply the knowledge gained from the study of Household Bacteriology ? 
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It mas be asked just how these newer subjects are to be taught. 
There certainly will be no hard and fast method; for method is only 

incidental, and all theories of pedagogy go down before a good teacher. 

I am not troubling myself about the details, for these will clear them- 

selves as we proceed. There are a few fundamentals, however, that may 

be briefly considered. I should first contend that the teaching, as to 
both subject and method, should begin in terms of the child’s normal 

experience, that it should so develop as to have the greatest pertinence 

to his physical, economic, and social relations. This is only another way 

of saying that it should be natural. I fear that we very often even yet 

begin at the other end, taking the child out of himself and away from 
himself in order that we may teach him. In the old-time geography, we 

often translated him to another sphere before we began the process. We 

are always in danger of giving him the complete systems of grown-ups 

rather than the incomplete experience of himself —L. H. Batvey, in 

“The Outlook to Nature.” 

Photo by O. L: Foster. 
Which kind of hickory nut is this? 



HOME NATURE-STUDY COURSE. 

TEACHER’S LEAFLET. 

BASED ON THE WORK FOR FOURTH AND FIFTH YEAR PUPILS AS OUTLINED 

IN THE SYLLABUS OF NATURE STUDY AND AGRICULTURE ISSUED BY 

THE NEW YORK STATE EDUCATION DEPARTMENT. 

THE WOODCHUCK. 

Within convenient distance for observation of every country school- 

house and of most village schoolhouses may be found a woodchuck 

and his dwelling; for this animal has thriven with civilization notwith- 

standing the farmers’ dog, gun, traps and poison. In fact, this animal 

is so common that we forget to study it and take it for granted that it 

is not interesting. But like all other creatures, whether human or other- 

wise, the woodchuck is most interesting to those who best understand 
him and his ways. 

Lesson I. 

THE WOODCHUCK OR GROUND HOG. 

Purpose.—To interest the pupils in the habits of this animal. 
Observations.—(1). Where is the woodchuck found?’ 

(2). On what does it feed, and at what time of day does it feed? 
(3). What does it do when startled? What are its enemies? 

(5). Is the woodchuck a good fighter and what are its methods of 

fighting? How does it escape its enemies when in or out of its burrow? 
How does it look when running? 

(6). What noises does the woodchuck make and what do they mean? 
Some naturalists think that woodchucks are fond of music, and show 

evident pleasure when they hear an accordion or mouth organ or other 
musical instruments. Do you think this is true? 

(7). At what date do the young woodchucks appear? 

(8). How does the woodchuck prepare for the winter? 

(9). How and where does it pass the winter? 
[741] 
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(10). Did you ever know of a woodchuck appearing on Candlemas 
Day or on St. Valentine’s Day to look at its shadow? 

(11). When does the woodchuck appear in the spring? 

(12). Compare its general appearance in the fall with the same in 

the spring and explain the reason why. 

Facts for the Teacher—The woodchuck is found in meadows and pastures 

usually near gardens or fields of growing grass or clover. It is especially fond 

of clover and also enjoys “garden sauce” quite as much as the farmer, and has 

a special delectation for melon patches. The woodchuck usually feeds in the 

morning and again in the evening, and is likely to spend the middle of the day 

resting. ‘It is likely to go some distance from its burrow to feed and at short 

intervals it lifts itself upon its hind feet and looks around to see if there is an 

enemy near; it especially does this when startled. In the earlier times the 

woodchucks were much preyed upon by wolves, wild cats, foxes, and in fact all of 

the animals that like juicy meat. Now only the fox remains and he is fast 

disappearing, so that at present the farmer and his dog are about the only serious 

enemy this animal has to contend with. A woodchuck will usually seek to escape 

by running to its burrow; and when running it has a peculiar gait which has been 

described as “ pouring itself along.” If it gets into its burrow it at once commences 

to dig deeply and throw the earth behind it, thus making a wall to keep out the 

enemy. Sometimes a woodchuck will climb a tree when attacked by a dog, and 

Professor Bailey has found them in his peach trees enjoying the peaches. When 

cornered, the woodchuck is a courageous and fierce fighter, its sharp incisors 

proving to be most powerful weapons; a woodchuck will often whip a dog much 

larger than itself. When feeding it often makes a contented grunting noise; when 

attacked and fighting it growls, and when feeling happy and conversational it 

sits up and whistles. There are plenty of statements in the books that woodchucks 

are fond of music, and Mr. Ingersoll states that at Wellesley College a woodchuck 

on the chapel lawn joined the morning song exercises with a “clear soprano.” 

The young woodchucks are born about the first of May and the litter usually 

numbers four or five. In June the young woodchucks are often to be seen following 

the mother in the field. During the late summer it is a ground hog’s business to 

feed very constantly and become exceedingly fat. About the first of October it 

retires to its den and sleeps until the end of March or April. During this dormant 

state the beating of its heart is so faint as to be scarcely perceptible and very little 

nourishment is required to keep the animal alive. This nourishment it finds in the 

stored up fat which it uses up by March and comes out in the spring looking gaunt 

and lean. The saying that the ground hog comes out on Candlemas or St. 

Valentine’s Day and if it sees its shadow goes back to sleep for six weeks is 
mythical and has no basis in recorded fact. 

Lesson II. 

THE WOODCHUCK’S APPEARANCE. 

Purpose-—To induce the pupils to study more closely the physica] 
peculiarities of the woodchuck, 
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Observations for the Pupils—(1). What do you judge is the length 

of the largest woodchuck you have ever seen? 

(2). What is the color of the animal? 

(3). What is the color of its fur? Is it long or short, coarse or fine, 

thick or sparse? 

(4). Is the skin thick or thin? Does it seem loose or close fitting? 

(5). Compare the front and the hind feet and describe the difference. 

(6). Which are longest, the front or the hind legs? 

(7). Explain how the front and hind feet and legs are adapted by 

shape to their uses. 

(8). What is the shape of the woodchuck’s ear? Can it hear well? 

(9). Why do the ears not become filled with earth when the animal 

is burrowing? 

(10). How many teeth has the woodchuck and how are they arranged? 

(11). Of what use are the long incisors? 

(12). Describe the eyes. 

(13). Is the tail long or short? How does it assist the animal in 

sitting up? 

Facts for the Teacher—A full-grown woodchuck ordinarily measures about two 

feet in length. Its color is grizzly or brownish, but sometimes blackish in places; 

the under parts are reddish and the feet black. Its skin is very thick and tough 

and seems to be very loose fitting. The hind legs are longer than the front legs, 

as are also the hind feet longer than the front feet. However, both pairs of feet 

are fitted for digging. In making its burrow the woodchuck digs the earth with 

its front feet and kicks it out behind with its hind feet. The ears of the woodchuck 

are roundish and not prominent, but its hearing is acute, and there is a muscular 

contraction which closes the ears when the animal is digging. It has two large 

incisors at the 1,ont of each jaw and then a bare space and then four grinders on 

each side of each jaw. These incisors are used for biting off food and also 

for fighting enemies, as they are able to inflict a very severe wound. The eyes are 

full and bright, the tail is short and brushy, and it with the hind legs forms a 

tripod which supports the animal as it sits with the fore feet lifted. 

Lesson III, 

THE WOODCHUCK’S DWELLING. 

Purpose.—To induce the pupils to study a little more closely the bur- 

row of the ground hog. 

Observations for the Pupils—(1). How does the wooddehtuck make 
its burrow? 



744 Home Natoure-Stupy Course. 

(2). Where is it likely to be situated? 

(3). Where is the earth placed that is taken from the burrow? 
(4). How is it brought out? 

(5). How is the burrow made so that the dwellers in it are not 

drowned out in case of heavy rains? 

(6). How many woodchucks inhabit the same dwelling? 

(7). What directions do the woodchuck galleries follow? 

(8). Where are the nests placed in relation to the galleries? 

(9). Of what are the nests made? 

(10). How is the bedding carried in? 

(11). What is the use made of the nest? 

(12). Is the woodchuck likely to have one or more back doors? If 

so, what is their use? 

(13). How do the back doors differ from the front door? 

(14). Do you find paths leading to the entrance of the burrow? If 

so, describe them. 

(15). How can you tell whether a woodchuck is at home or not if 

you do not see it enter? 

(16). Where is the woodchuck likely to station itself when it sits. up 

to look for intruders? 

Facts for the Teacher.—The ground hog makes its burrow by digging the earth 

loose with its front feet and pushing it backward and out of the hole with its hind 

feet. The burrow is likely to be situated near a fence or stone heap where the 

animal has easy access to acceptable food. The earth is heaped up close to the 

entrance of the hole and is simply pushed or kicked out. The direction of the 

burrow slants downward for a little ways and then rises at an easy angle so that 

there is no danger of being flooded out. During the early part of the season the 

father and mother and the litter of young may inhabit the same burrow, although 

there are likely to be at least two separate nests. The nest is simply an enlargement 

of the burrow, lined with soft grass which the woodchucks bring in in their mouths. 

There is usually more than one back door to the woodchuck’s dwelling where it 

may escape if pressed too closely by enemies. These back doors differ from the 

entrance, in that they are usually hidden or inconspicuous and have no earth heaped 

up near them. Paths radiate off into the grass in all directions from the entrance 

to the burrow. The woodchucks follow these paths in going out to feed. Every 

country boy knows this method of finding whether a ground hog is in its burrow 

or not: Roll a small stone into the burrow and listen. If the inmate is at home 

it soon begins to dig, pushing the earth out behind it so as to form a barrier. 

References.—* Wild Animals,” Stone & Cram; “ Wild Neighbors,” 

Ingersoll; “ Squirrels and Other Fur Bearers,” Burroughs, 
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THE BROOK. 

There are-few country 

or village schoolhouses in 

New York State that are 

not within reach of that 

most fascinating bit of ge- 

ography for the child—a 

brook ; and yet how few of 

the children who habitually 

play in the brook, wading, 

making dams, catching fish 

or pollywogs, drawing out 

the crayfish by his own 
grip from his lurking place 

under a log,—ever dream 

that they are dealing with 
real geography. And a ge- 

ography lesson on_ the 

brook should not be for the 

purpose of making work 

out of play, but to serve 

to render the brook a 

source of greater interest 

and enjoyment, and at the 
same time impress the pupil with some fundamental facts of physical 

geography, so that ever after he shall know and understand all streams, 

whether they be brooks or rivers. 
A good time to study a brook is after a rain and October 

is an interesting time for beginning its study; the work should be con- 

tinued during the entire year and may be done at noon or recess if the 

brook is at hand; or there may be excursions after school if the source 

of the brook is some distance away. The work may be done by a class 

or the whole school if it is not too large, or it may be done by the pupils 

individually. 

Photo by Verne Morton. 

‘‘ Little Brook, Sing to Me.” 

Lesson [V. 

HOW A BROOK LOOKS. 

Purpose.—To study carefully the general features of the brook. 

Observations —(1). How and where does the brook begin? Is its 
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source a spring, a swamp, or does it receive its water as drainage from 

surrounding hills? 

(2). Does it begin in open fields or woods? 
.(3). Is the land about it level or hilly? 

(4). Are its banks deep at the beginning or is the brook at first almost 
on a level with the surrounding country? 

(5). Do the banks become deeper farther from the source? 
(6). Are the banks higher where the brook flows down hill or where . 

it is on a level? 

(7). Is the course of the brook more crooked when it comes down a 
hillside or when flowing through a level place? 

(8). Are the banks more worn away and steep where the brook 

flows through the woods or where bushes grow along its edge than in 

open fields? 

(9). Can you find the places where the water is cutting the banks 
most when the brook is flooded? 

(10). Into what stream, pond or lake does the brook flow? 

(11). Find in your geography the rivers or lakes through which the 

water of this brook passes to reach the ocean? 

Facts for the Teacher—As each brook has its own history the editor cannot give 

assistance in the answers to observations I, 2, 3, 5 and 11. Usually the brook is 

a small stream, with shallow banks near its source, and it is not until it receives 

water from surrounding hills that it gains enough power to cut its banks deeper. 

Ordinarily the banks are deeper where the brook flows down a hillside than when 

on a level. This is because the water flows more swiftly and thus has more power 

for cutting away the soil. NHowever, if the hillside happens to be in the woods this 

may not be true, as the roots of trees or bushes tend to keep the soil from being 

washed away. Unless there are obstacles the course of the brook is likely to-be 

more direct when flowing down a hillside than when meandering through level 

fields. In fact, brooks and creeks are likely to be exceedingly crooked on level 

areas. This is because the level interferes with the force of gravity of the water 

and it has to grope about seeking its way down hill; after the stream has thus 

started its crooked course, at time of flood the current strikes with more force 

against the curves and deepens them, making the course still more crooked. 

Wherever the soil is bare and exposed to the force of the current are the places 

where the banks are cut at flood times. 

LEsson \V. 

THE WORK OF A BROOK. 

Purpose.—To study how a brook works and the tools it works with. 

Observations.—(1). When is a brook working and when is it playing? 
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(2). What is the difference in color of the water of a brook when it 
is flooded or when it has the ordinary amount of water in it? What 

causes this difference in color? 

(3). Make the following experiment to show what the brook is carry- 

ing: After a storm or when the brook is flooded during the fall or 
spring and the water is roily, dip from the swift portions of the stream 
a glass fruit jar full of water. Place it on a window sill and do not 

disturb until the water is clear. All of the fine mud which settles at 

the bottom of the jar is what that quart of water was carrying down 

stream, and if one quart of water could carry this much of soil, try to 

make the pupil think how large a quantity of soil is being carried by the 

whole brook. 
(4). Where did the brook get the soil to make its water roily? Study 

its banks. Do you think the soil in the water came from the banks that 

are covered by vegetation or where the soil is washed bare? 

(5). How did the brook dig up the soil that it carries in the flood? 
(6). Do you think one of the tools the brook digs with is the current? 

Try and find a place where the swift current strikes the bank and see 
if you think the latter is being worn away. 

(7). Does the swift current dig more soil where it is flowing straight 
or where there are sharp bends? 

(8). How are the bends in a brook or creek made deeper? 
(9). Thrust your bare hand and arm down into the swift current of a 

brook when it is very roily. Do you feel more than the water strike 

against your arm and hand? 

(10). Does the water loaded with soil a pebbles dig more vigor- 

ously into the banks than just the water alone could do? 

(11). If you can reach the bottom where the current is swift, note if 
there are any pebbles striking your fingers as they are being rolled along 

in the bed of the stream. : 

(12). Which washes away more earth and carries it down stream, a . 
fast or a slow current? 

(13). Does the water of a brook flow fastest when its waters are low 
or high? 

(14). When the brook is at highest flood, do you think it is working 

hardest? If so, explain why? When it is working hardest and carrying 

more soil and gravel, does it make a different sound than when flowing 
slower when its waters are clear? 

(15). How does a brook look when it is doing the least amount of 
work possible? 

A Brook Puzzle for Pupils to Solve-—When we have a load to carry 
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we go slowly because we are obliged to; and the heavier the load the 

slower we go. On the other hand, when we wish to run very swiftly we 

drop the load so as not to be weighted down; when college or high 

school boys run races in athletic games they do not wear even their 

ordinary clothing, but dress as lightly as possible in trunks and tights; 

they also train severely so that they do not have to carry any more flesh 

on their bones than is necessary. How is it that in the case of a brook 

just the opposite is true? The faster the brook runs the more it can 

carry, and the heavier it becomes the faster it runs, and the faster it 
runs the more work it can do. 

Facts for the Teacher—lIt is well to impress upon the pupils that the brook is 

a digger and carrier, these two things being the chief work done by the stream. 

When it is not carrying anything, that is, when its waters are perfectly clear it 

is doing the least work. The poets, as well as the common people, speak of the 

playing of the waters of the brook when its waters are limpid and catch the sun 

beams on their dimpling surface. In making the experiment to show how much 

is carried by a quart of water taken from a roily brook, the children should be 

questioned as to what makes water roily and should be made to understand that 
the particles of soil are suspended in the water, thus giving it the roily color There 

is likely to be very little sediment in the bottom of the jar from a single quart of 

water, but the children should understand that there is a great amount of water 

that is flowing past every moment and that there is, therefore, much soil being 

carried by the whole brook. If the pupils study the banks of the brook they will 

see that the current is cutting the banks where the soil is bare and that unless the 

flood is very great indeed it does not cut banks which are covered by vegetation. 

There are some easy experiments to show what the force of water can do when 

turned against the soil. Pour water from a pitcher into any bed of soft soil and 

see how quickly a hole will be made, and if the pitcher be held near the soil so 

the current is not so strong less of a hole will be made than if the pitcher be held 

high and the force of the water be thus greater. You can also observe in any 

stream that where a swift current is being driven against a bank the latter is 

undermined and even trees are thus toppled over into creeks and brooks. The 

swift current, of course, digs away more earth at bends than when it is flowing 

in a straight line; for ordinarily when flowing straight the current is swiftest in 

the bed of the stream and is, therefore, only digging at the bottom, but when it 

flows around curves it is directed against the banks and, therefore, has much more 

surface to work upon. It is thus that bends are cut deeper and deeper. If you 

thrust your bare arm into the current of a flooded brook you will feel many bits 

of gravel strike against it, and if you can reach to the bottom you will feel pebbles 

being moved along over the brook bed. You should make the pupils understand 

that these pieces of gravel enable the current to strike with an added force 

comparable to the added power which a hammer or a pickaxe gives to a man when 

he is digging in the earth. The current of a brook is always swiftest when its 

waters are high, and as it can dig more and carry more when it is swift and high 

it naturally is then doing its greatest work. The roar of a flooded stream is very 

different from the murmur of its waters when they are low. 
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Lesson VI. 

SEDIMENTATION, 

Purpose.—To observe how and where and why the brook drops its 

load. 

Experiment.—Take a glass fruit jar nearly full of water from the 

brook, add gravel and small stones from the bed of the brook, sand from 

its borders and mud from its quiet pools. Have it brought into the 

schoolroom arr shake it thoroughly. Then place in the window and 

ask the pupils to observe the following things: 

(a) Does the mud begin to settle while the water is in motion, that 

is, while it is being shaken? 

(b) As soon as it is quiet does the settling process begin? 

(c) Which settles first, the pebbles, the sand or the mud? Which 

settles on top, that is, settles last? 

(d) As long as the water is in the least roily it means that the soil 

in it has not all settled, and if disturbed even a little it becomes roily 

again, which means that as soon as the water is in motion it takes up its 

load. 

Observations.—(1). Where is the current swiftest, in the middle or 

at the side of a stream? . 

(2). What is the difference in the bottom of the brook between the 

place below the swift current and the sides? That is, if you were 

wading in the brook, where would it be more comfortable for your feet, 

at the sides or in the swiftest part of the current, and why? 

(3). Does the brook have a more stony bed where it flows down a 

hillside than when flowing through a level place? 

(4). Place a dam across your brook at a place where the bottom is- 

stony and note how soon it will have a soft muddy bottom. 

(5). Find a still pool in your brook that has not a soft, muddy bottom 

if you can. 
(6). Does the brook flow more swiftly in the steep places and narrow 

places or in the wide portions and dams. 

(7). Do you think if water flowing swiftly and carrying a load of 

mud were to come to a wider or more level place, like a pool or dam, 

that it would drop some of its load? 

(8). If the water flows less swiftly along the edges of the stream 

than in the middle, would this make the bottom below here softer and 

more comfortable to the feet than where the current is swiftest? If 

so, why? 
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(9). If you can see the place where the brook empties into a pond 
or lake, how does it make the waters of the latter look after a storm? 

(10). What is the water of the brook doing to give this appearance, 

and why? 

(11). What becomes of the soil dropped by the brook as it enters a 

pond or lake? ; 
(12). Do you know of any points of land extending out into a lake 

or pond where the stream enters it? 

(13). What is a stream delta? 

Facts for the Teacher.—The little experiment suggested to begin this lesson 

should show the pupils clearly the following points: That it is through motion that 

water takes up soil and holds it in suspension. The tendency of still water is to 

drop all the load which it is carrying and it drops the heaviest part first. You 

will find the pebbles at the bottom, the sand and gravel next and the fine mud on 

top. The water may become perfectly clear in the jar and yet when stirred a little 

will become roily again because of the movement. Every child who wades in the 

brook knows that the sides and the still pools are more comfortable for the feet 

than is the center of the stream under the swiftest current. This is because where 

the water is less swift at the sides it deposits its mud and makes a soft bottom 

while under the swifter part of the current mud is washed away leaving the larger 

stones bare. For the same reason the bottom of a stream crossing a level field 
is soft because the silt washed down from the hills by the swift current is dropped 

when the waters come to a more quiet place. If the pupils can build a dam that 

will hold across a stony brook bottom for two or three months in the fall or spring 

when the brook is flooded they will be able to note that the stones will be more 

or less covered with soft mud because the dam stopping the current causes the 

water to drop its load of silt. It would have to be a very recently made still pool 

in any stream which would not have a soft mud bottom. The water at times of 

flood is forced to the side of the streams in eddies and its current is thus checked 

and its load of mud dropped. It should be noted that at points where the brook 

is narrowest the current is swiftest, and where the current is swiftest the bottom 

is more stony. Another thing you might point out; where there is a bend in the 

stream the brook digs deeper into the bank where it strikes the curve, and much 

of the soil thus washed out is removed to the other side of the stream where the 

current is very slow and there drops it. (See “Introduction to Physical 

Geography,” Gilbert and Brigham, pp. 51 and 52.) If it is possible note where the 

muddy stream empties into a pond or lake the waters of the latter will be made 

roily for some distance out, but beyond this the water will remain clear. The 

pupils should be made to see that the swift current of the brook flowing into 
a still pond is checked and thus drops its load. It does this year after year and 
thus builds up a point extending out into the lake or pond. It is thus that the 

great river deltas are built up. 

References.—“ The Brook Book,” Mary Rogers Miller; “ Brooks and 

Brook Basins,” Frye; “ Up and Down the Brooks,” Bamford; “ Physical 

Geography,” Tarr; “Introduction to Physical Geography,” Gilbert & 
Brigham. 
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THE KINGFISHER. 

This bird is common everywhere in New 

York State frequenting the banks of creeks 

and the shores of ponds and lakes; in fact, 

it is found near any water in which small 

fish are abundant. It has many interesting 

ways and well repays careful study. 

The Belted Kingfisher. 

Lesson VII. 

HOW TO RECOGNIZE A KINGFISHER. 

Purpose.—To study carefully the appearance of the kingfisher. 
Observations for the Pupils—(1). Which is the larger, the kingfisher 

or the robin? 

(2). Describe the difference in shape between these two birds. 

(3). What is the shape of the kingfisher’s beak? 

(4). What is the shape of its head? 
(5). Do you know the peculiarities of its legs and toes, and how do 

they differ from those of other birds? 

(6). What are the colors of 
(a) The back and breast and under side? 

(b) Wing feathers? 

€c):. Tail featherse 

(d) Collar and throat? 

(e) Is there a white spot near the eye? If so, where? 

(f) Is there any difference in color between the father and 
mother kingfisher ? 

Facts for the Teacher.— The kingfisher is larger than the robin and looks very 

different because the head and fore parts of the body seem so much larger. This 

appearance is emphasized by the long feathers of the head, which are lifted into 

a crest, and by the fact that the tail is short. The beak is very long and strong, 

the legs are short and weak and the third and fourth toes are grown together for 

part of their length. The upper parts are grayish-blue, the throat and collar are 

white, as is also the breast which has a bluish-gray band across the upper part. 

The feathers of the wings are tipped with white and the tail feathers narrowly 

barred with white. The underside is white in the males, while the female has sides 

and band across the lower side chestnut in color. 

* Vermont Station Report, 1805. Pages 203-236, 
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Lesson VIII. 

THE HABITS OF THE KINGFISHER. 

Purpose.—To make the pupils familiar with the way the kingfisher 
lives. 

Observations for Pupils —(1). Where is the kingfisher found? 
(2). Does it have a particular perch, and if so, where? 
(3). Why is this perch used? 

(4). What is its food and how is it obtained? How killed? 

(5). Does the bird often hang poised over the water? If so, why? 
(6). What is the use of its long beak? 

(7). Where does it build its nest? 

(8). Is there a lining in the nest, and if so, of what does it consist? 
(9). What is the note of the kingfisher ? 

(10). Do both parents feed the young? 

(11). Do you ever see more than one kingfisher on the same fishing 
ground ? 

(12). Does it swallow the fish head or tail first? Why? 

Facts for the Teacher—The kingfisher is found along the banks of streams or 

the shores of ponds and lakes; each individual has one or perhaps more favorite 

perches; this perch is usually some branch or object projecting over the water, and 

the bird sits upon it with its keen eyes alert for any fish that may come into the 

waters below; if it sees a fish it will dart from the perch, hold itself steadily above 

its prey waiting for it to come to the surface, then will dart down like a flash and 

seize the fish in its long beak and fly back with it to its perch or nest. The bird’s 

legs are very weak because it uses them for nothing but perching. It is probably 

because of this use that the third and fourth toes have become more or less grown 

together. The kingfisher beats the fish to death and then swallows it head first, so 

the fins will not stick in his throat; after a time he throws up a ball of the scales 

and bones. 

The kingfisher builds its nest in a burrow made horizontally in a bank; this 

often extends for several feet before the nest is reached. Many fish bones are 

found in the nest cleaned and white and seem to form a lining. Wonderful tales 

are told of the way the English species uses fish bones to support the earth above 

its nest and of their regular arrangement in the nest itself. But most naturalists 

seem inclined to think that the lining of fish bones in the nest of our own kingfisher 

is incidental. The note of the kingfisher is a loud rattle, not especially pleasant 

close at hand, but not unmusical at a little distance; it is a sound that conjures 

visions of shade dappled streams and dancing blue waters of tree-fringed Jakes and 

ponds. There seems to be a division of fishing grounds among the kingfishers, 

ene bird never trespassing upon its neighbor’s preserves; and unless it be the parent 

pair working near each other for the nestlings we never see two kingfishers in the 

same immediate locality. Look up the fable of The Halcyon. 

References.—“ Bird Neighbors,” Blanchan; “ The Story of the Birds,” 

Baskett ; ‘“‘ The Bird,” Eckstorm; “‘ Hand Book of Birds of Northeastern 

America,’ Chapman; “ Second Book of Birds,” Miller. 
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THE WITCH-HAZEL. 

This shrub is not only most interesting in itself but has connected 

with it many legends. From its forked twigs were made the divining 

rods by which hidden springs of water or mines of precious metals were 

found, as it was firmly believed that the twig would turn in the hand 

when the one who held it passed 

over the spring or mine. At the 

present day its fresh leaves and 

twigs are used in large quantities for 

the distilling of the healing extract 

so much in demand as a remedy for 

cuts and bruises and for chapped or 

sun-burned skin. It is said that the 

Oneida Indians first taught the white 

people concerning its medicinal 

qualities. 

Lesson IX. 

THE WITCH-HAZEL. 

Purpose——To teach the children 

to identify the plant and to observe 

its strange habit of late flowering and 

of bearing its fruit and blossoms at 

the same time. 

Material.—lf possible take the class to find the witch-hazel in its home, 

as it is common to almost any mixed woodland in our State. If this is 

impossible get the pupils to make these observations individually and 

by themselves. 
Observations.—(1). Is the witch-hazel a shrub or tree? 

(2). What is the color of the bark? Is it thick or thin, rough or 
smooth, dark or light, or marked with dots or lines? Is there any dif- 

ference in color between the older wood and young twigs? 
(3). Is the wood tough or brittle? Dark or light in color? 
(4). Do the leaves grow opposite each other or alternate? 
(5). On what part of the plant do the leaf buds grow? 

(6). Where do the blossoms grow? 

Facts for the Teacher—The witch-hazel is a large shrub usually from six to 

twelve feet high, although under very advantageous circumstances it has been 

known to take a tree-like form and attain a height of more than twenty feet. Its 

The Witch Hazel. 
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bark is very dark grayish brown, smooth, specked with little dots, which are the 

lenticels or breathing pores. If the season’s growth has been rapid the new twigs 

are lighter in color, but when stunted by drouth or poor soil the difference in color 

is very little. The wood is white, very tough and fibrous with a pith or heart-wood 

of softer substance and yellow in color. The leaves are alternate and the leaf buds 

appear at the tips of the season’s twigs while the blossoms grow at the axils of 

the leaves. 

LESSON X. 

THE WITCH-HAZEL LEAVES. 

Purpose.—To teach the children to recognize the plant by its leaves. 

Material—A twig or one or two leaves on the desk of each pupil. 
Observations.—(1). What is the general shape of the leaf? 

(2). Is it more pointed at the base or tip? 

(3). Are the leaves regular in form or larger on one side than- the 
other ? 

(4). Are their edges entire, toothed or wavy? 

(5). Are the petioles short or long? 

(6). Are the veins straight or branching? Are they prominent? 
(7). Are the leaves of the same color on both sides? 

(8). Are there many queer-shaped, little swellings on the leaf above 
and below? See how many of these you can find. 

(9). Tell what you think they are. 

Facts for the Teacher—The witch-hazel leaf is nearly as broad as it is long, 

bluntly pointed at its tip, with a stem generally less than one-half inch in length. 

The sides are unequal in size and shape, and the edges are roughly scalloped. The 

veins are straight with depressions on the upper side but very prominent beneath 

and lighter in color than the rest of the leaf. Witch-hazel leaves are likely to be 

apartment houses for insects, especially the insects that make galls. Of these there 

are many species, each making a different shaped gall. One of the most common 

is a gall shaped like a little horn or spur on the upper side of the leaf which has a 

tiny door opening on the under side of the leaf. If one of these snug little homes 

is torn open it will be found occupied by a coinmunity of little aphids or. plant-lice. 

Lesson XI. 

FLOWER OF THE WITCH-HAZEL. 

Purpose—To lead the pupils to observe the beauty and strangeness 
of the witch-hazel blossom. 
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Material—A twig bearing flowers on the desk of each pupil. 

Observations.—(1). Do the flowers grow single or in clusters? 

(2). What is the shape and color of the petals, and how many of them 

are there in each blossom? 

(3). If there are any opening flower buds observe and describe the 

way the petals are folded within it. 

(4). Count the stamens and observe the shape of the pistil. 

(5). Does each individual flower have a stem or is the stem attached 

to a cluster of blossoms? 

(6). Do the flowers grow at the tips or along the sides of the twigs? 
(7). When do the witch-hazel flowers appear and how long do they 

last ? 

Facts for the Teacher.—The witch-hazel blossoms appear at the axil of a leaf or 

immediately above the scar from which a leaf has fallen, the season of bloom being 

so late that often the bush is bare of leaves, and is clothed only with the yellow 

fringe-like flowers. Usually the flowers are in clusters of three, but occasionally 

four or five can be found on the same very short stem. The petals are four in 

number, shaped liked tiny, yellow ribbons, about one-half inch long and not much 

wider than a coarse thread. In the bud these petals are rolled inward in a close 

spiral, like a watch spring, and coiled so tightly that each bud is a solid little ball 

no larger than a bird-shot. There are four stamens lying between the petals and 

between each two of these stamens is a little scale just opposite the petal. The 

pistil has two stigmas which are joined above the two-celled seed-box or ovary. 

The blossoms sometimes open in late September but the greater number appear in 

October and November. They are more beautiful in November after the leaves 

have fallen as these yellow, starry flowers seem to bring light and warmth into the 

landscape. 

Lesson XII. 

THE FRUIT OF THE WITCH-HAZEL. 

Purpose-—To show the pupils the wonderful mechanism by which 
the witch-hazel scatters its seeds. 

Material.—A few branches bearing nuts which have not yet discharged 
their seeds. These may be kept quiescent by placing them where they 

will be damp until wanted; when exposed to dry warmth or sunshine 

they will soon throw their seeds a distance which will amaze and delight 
the pupils. 

Observations.—(1). Make a drawing of a witch-hazel nut before it 

opens. | . 
(2). What is the color of the outer husk when ripe? 
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(3). Cut into a closed nut and observe the extreme hardness and 
strength of the inner shell. 

(4). Where are the seeds situated? 

(5). Describe the color and marking of the seeds; are they rough or 

smooth? 

(6). How far have you known the witch-hazel to throw its seeds? 

(7). Study the nut and try to discover how it throws the seeds so far. 

Facts for the Teacher.—The nuts seem to require a sharp frost to separate the 

closely joined parts; it requires a complete year to mature them. One of these 

nuts is about a half an inch long and covered with a velvety green outer husk 

until the frost turns it brown; cutting into it discloses a yellowish-white inner 

shell which is as hard as a bone; within this are the two brown seeds each with 

a white dot; note particularly that these seeds lie in close fitting cells. When 

looked at thus they have an odd resemblance to a grotesque monkey-like face with 

staring eyes. Frosty nights will open the shells and the dry warmth of sunny days 

or of the heated schoolroom will cause the edges of the cups which hold the seeds 

to curve inward with such force as to send the seed many feet away; ordinarily 

they are thrown from ten to twenty feet, but Hamilton Gibson records one actual 

measurement of forty-five feet. The pupils should note that the surface of the 

seeds is very polished and smooth, and the way they are discharged may be likened 

to that by which an orange seed is shot from between the fingers. 

References.—* Tree Book,” Rogers; “Our Northern Shrubs,” Keeler ; 

“Familiar Trees and Their Leaves,’ Mathews; “ Field, Forest and Way- 

side Botany,” Gray. 

DEE ICO Riis: 

Preliminary Work.—Give some account of their commercial and horti- 
cultural value. Hickory wood ranks high in value; it is light-colored, 

close-grained, heavy and very durable when not exposed to moisture; it 

is capable of resisting immense strain; therefore, it is used for the 

handles of spades, plows and other tools and for spokes and thills in 
carriage making. As a fuel it is superior to most woods, making. a 

glowing, hot and quite lasting fire. The fruit of one variety, the Shag- 
bark, is the hickory-nut commonly found in the markets. Hickories 

are common trees in many parts of New York, and with the sweet- 

meated varieties in any locality the boys of their neighborhood may be 

trusted to be well acquainted. It is a good plan for class and teacher 

to make a personal visit to such trees as are within walking distance 
of the school, for purposes of study and comparison of likeness and 

difference. 
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Lesson XIII. 

THE TREES. 

Purpose.—To help the pupils to learn the most distinctive character- 

istics of each variety in order to be able to identify them at all seasons. 
Material_—Twigs 

bearing leaves and 

fruit, if the lesson is 

given at school; but 
a visit to the trees 

themselves is far 

more interesting and 

satisfactory. 
Observations by 

Pupils in Autumn. 

—(1). Does the 
tree grow in open 

field or in a wood? 

faye are trunk 

and branches slen- 
-der and lofty or 

sturdy and _ wide- 

spreading ? 

(3): s* the®* batk 
tolerably smooth, or 

close and rough, or 
shagegily scaling off 

in long, narrow 

plates? 
(4). Note the 

number and shape 

of the leaflets, 

whether slim and 

tapering, or swell- The Shag-bark. 

ing to a width of 
nearly half the length; whether sessile or attached by a tiny stem to the 

leaf-stalk ; whether smooth or downy on under sides; whether the leaves 

are fragrant when bruised or dried. 

(5). Compare the different fruits, noting whether the outer husk is 
thick or thin, whether it opens freely, separates into sections, or clings 

to the nut, falling with it to the ground. 

Photo by Verne Morton. 
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(6). Is the nut angled or pointed or roundish and without angles? 
Is the shell thick or thin? Is its kernel sweet or -bitter? 

Facts for the Teacher.—All the hickories are tall growers and when in a wood 

reaching upward for light, their slenderness is extreme. A shag-bark with a trunk 

six inches thick when closely crowded will show eight or ten feet of height to each 

inch of the trunk’s diameter. Even when growing alone in a field the shag-bark 

is the tallest and most 

stately of its family; its 

head is unsymmetrical, ob- 

long in shape, the lower 

branches usually small and 

unequal in length, the 

upper ones irregularly dis- 

posed, causing gaps in the 

foliage. But the bark is 

the distinguishing mark 

of this tree; scaling away 

from its trunk in long thin 

plates that curve outward 

at top and bottom and are 

so slightly. held in the 

middle that they are easily 

pulled off with the fingers, 

it is unmistakable. Leaf 

and fruit too are distinc- 

tive; the former has gen- 

erally five leaflets, some- 

times three and very rarely 

seven; the nut is large 

with a thick, smooth outer 

husk, channeled at the 

seams and __ separating 

readily into sections; the 

inner shell is sharply 

angled and pointed and 
slightly flattened at the 

sides. Kernel, sweet. 

The Bitter Nut. The Big Shag-bark or 
King-nut is similar to the 

shag-bark in habit of growth, height and bark; but its leaflets are seven to nine, more 

oblong and wedge-like and are downy when young, the mature leaves remaining 

slightly downy beneath. The nut is very large, thick-shelled, oblong, angled, and 

pointed at both ends. The kernel is large and sweet but inferior in flavor to the 

smaller Shag-bark. 

The Mocker-nut or White-heart Hickory is more graceful than the Shag-bark, 

with a more symmetrical, oblong and rounded head. The bark on the trunk is 

dark gray, very close but rough, with small, rugged furrows. The leaves are large, 

from twelve to eighteen inches long, with seven to nine leaflets, smooth above but 

very downy underneath when young and somewhat so even when mature, 

Photo by Verne Morton. 
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particularly on the ribs. Both leaves and outer husk of nut are fragrant when 

bruised. The nut is large, usually four-angled, very thick-shelled, and enclosed in 

a thick outer husk which splits freely into sections. Kernel, sweet but 
disappointingly small. 

The Bitter-nut or Swamp Hickory is a smaller tree than its sisters, with a 

capacious, spreading head usually widest at the top. The bark is brownish gray, 

with small, close furrows, on old trees broken into thin, plate-like scales. The 

leaves are twelve to fifteen inches long with five to nine long and narrow leaflets. 

The nut is round, smooth, the width usually greater than the length, short-pointed, 

thin-shelled, and enclosed in a soft, thin, dark green outer husk; and when ripe 

splitting only about half-way to the base, each section having a sharp ridge or 

wing at the edge. Kernel, very bitter. 

The Pig-nut or Broom Hickory is sometimes planted on lawns for its beauty is 

the deep-piercing roots do not interfere with the growth of grass above them. It 

is tall and slim, with open, oblong and rounded head, and so smooth and straight 

grow the tough fibres of its white wood that the early settlers made brooms of 

the shredded saplings; and in the days when coopers demanded hickory hoop-poles 

it was the favorite of all the hickories for the purpose, for, in the crowded 

undergrowth of the forest, inch-thick saplings could be found fifteen feet long, and 

so straight-grained as to rive smoothly through the middle from end to end. Its 

bark is ash-gray and smoother than the other hickories, but on old trees breaks 

into thin plates; its leaves have long, smooth stems with five to seven leaflets, 

' smaller and more tapering than the other species, and smooth on both sides, except 

that occasionally a bit of down is found on the under side at the angles of the 

ribs. The nut is often pear-shaped, enclosed in a thin, greenish-brown outer husk, 

clinging so closely as usually to fall with the nut to the ground, the sections only 

separating at the apex; the inner shell is brownish in color, sometimes quite thick, 

-angled but slightly and the point not sharp. The kernel at first tastes sweet but 

becomes bitter in the mouth. 

Lesson XIV. 

WINTER STUDY OF THE HICKORIES., 

Winter and early spring is the best time for study of the trunk. and 
branches and the general shape of a tree, and it is the only time for 

observation of the winter buds; young branches and their leaf-scars, too, 

are more readily seen and best studied before the leaves appear. In 
addition to the first three suggestions given for autumn study one should 
note particularly: 

(1). The size and shape of the buds, whether large and roundish or 

oblong and pointed or slightly flattened, sometimes a little bent or scythe- 

shaped. 

(2). The color of the buds, whether greenish-yellow, yellowish-brown, 
or with a reddish tinge; the reddish purple, fringed and downy scales of 
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the terminal buds of the Big Shag-bark, when opening in the spring, are 
most flower-like, and as beautiful as tulips. 

(3). Number of the bud scales, varying from six or eight to 
“ numerous.” 

(4). Degree of downiness, the Mocker-nut having received its earlier 
name of Carya tomentosa from the persistent soft fuzziness of buds, foli- 

age and even twigs. 

Facts for the Teacher. 

—The winter buds of 

the Shag-bark are 

large, light brown, egg- 

shaped and downy, 

swelling greatly before 

expanding, with eight 

to ten bud-scales, the 

inner ones pale red, in- 

creasing to two or 
three inches in length 

before the leaves un- 

fold and they fall 

away. The young 

branches are smooth 

and soft gray with con- 

spicuous leaf-scars. 

The Big Shag-bark 

has even larger buds 

with fringy, reddish- 
purple inner scales, 

which grow large and 

tulip-like before they 

fall away at the un- 

folding of the leaves. 

The young twigs are 

yellowish-brown in- 
stead of gray. 

: On the Mocker-nut 
Photo by R. Curtis, the last season’s shoots 

The Shag-bark in Winter. appear dusty brown 
from the remains of 

down which they have worn, and they are aromatic when bitten or bruised; so also, 

are the buds which are yellow-brown, egg-shaped and very downy. 

The Bitter-nut is easiest of all to identify by the winter buds, for they are deep 

yellow, long, pointed, slightly flattened, often curved or scythe-shaped; the young 

shoots are brownish yellow, specked with lighter yellow dots. 

The Pig-nut’s yearling shoots are purplish-gray with numerous pale dots; its 

terminal buds are rounded and blunt, lateral ones smaller and more pointed, 

bud-scales numerous, the inner ones redddish pink in color; the scales continue to 

lengthen and do not fall away till the leaves unfold. 
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Lesson XV. 

HICKORY BLOSSOMS. 

The blossoms above our heads in the trees are no less wonderful than 

those below the level of our eyes on the ground, but they are not so 

Photo by Morgan. 
Staminate blossoms of Shag-bark. 

much observed. A cheap lens (and a very serviceable one may be 
bought for half a dollar) is a great help in the study of the blossoms of 

the hickory, for the individual flowers are small. 

Observations by the Pupils—(1). Note the length of the staminate 

catkins ? 

(2). On what part of the twigs do they grow? 
(3). Do they grow singly or in clusters? 
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(4). Pick one of the tiny staminate flowers and hold it under the lens 

on the point of a pin. How many lobes has the calyx? Are they of 

equal length and width? Count the stamens and note the color of the 

anthers, 

(5). From what part of the twigs do the pistillate flowers grow? 
(6). How many lobes or points has the pistillate calyx? 

(7). Note the shape and hairiness of the stigmas protruding from the 
baby nut. 

Facts for the Teacher.—The hickory bears its staminate and pistillate flowers on 

the same tree, the staminate growing at the base of the season’s shoots in slender 

pendulous green catkins, usually in clusters of three swinging from a common stem; 

the pistillate flowers grow at the tips of the season’s shoots, singly or two or three 

on a common stem. But the form and color of the blossoms differ on different 

species and are helps in identification. In all species the staminate calyx has three 

lobes, but in the Shag-bark the middle lobe is nearly twice as long as the other 

two and tipped with long bristles; it has usually four stamens with yellow anthers; 

its pistillate calyx is four-toothed and hairy, with two large, fringed stigmas. 

The Mocker-nut has very long catkins, sometimes eight inches long and fuzzy; 

the stamens are four or five with red anthers. 

The Bitter-nut’s staminate calyx has its three lobes of equal length but the middle 

one is narrower; stamens mostly five and bearded at the tip. 

The Pig-nut has the smoothest catkins of all; the lobes of the staminate calyx 

are equal, the stamens are four with yellow anthers. 

SumMMARY oF Most SALIENT CHARACTERISTICS OF EACH MEMBER OF THE FAMILY. 

Shag-bark (Hicoria ovata) : 

Scaling bark, leaflets five; large, thick husked, sharply angled nut with sweet 

meat. 

Big Shag-bark (Hicoria laciniosa) : 

Scaling bark, leaflets seven to nine, nut very large and pointed at both ends. 

Mocker-nut (Hicoria alba) : 

Persistent downiness of buds, season’s twigs and under side of leaves; 

fragrance when bruised; leaves very large with seven to nine leaflets; nut, 

angled, with very thick husk and shell and very small meat. 

Bitter-nut (Hicoria minima) : 

Bark brownish-gray; winter buds yellow, long and flattened, sometimes curved; 

young twigs brownish-yellow; nut, round, smooth, thin-shelled, its s thin husk 
having ridges where the sections meet. 

Pig-nut (Hicoria glabra) : 

Purplish tinge on young twigs; rounded and blunt winter buds; general 

smoothness of foliage; nut-shell brownish in color with clinging husk. 

References —‘“ The Tree Book,” Rogers; “ Familiar Trees and Their 

Leaves,” “Our Native Trees,” Keeler ; “Guide to the Trees,” Lounsbury, 

—— if .  — 
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SPIDERS. 

The spiders are the civil engineers among the small inhabitants of 
our fields and woods. ‘They build strong suspension bridges from which 

they hang nets made with exquisite precision; and they build aeroplanes 

and balloons which are more efficient than any we have as yet con- 

structed, for, although they are not exactly dirigible, yet they carry the 

little balloonists where they wish to go. Moreover, the spiders are of 

much economic importance, since they destroy countless millions of 

insects for us every year, most of which are noxious, like flies, mosqui- 

toes, bugs and grasshoppers. 

There is an impression abroad that all spiders are dangerous to handle. 

This is a mistake; the bite of any of our common spiders is not nearly 

so dangerous as the bite of a malaria-laden mosquito. Although there 

is a little venom injected into the wound of any spider bite, yet there is 

no species found in New York State whose bite is sufficiently venomous 

to be feared. 

There is no need for studying the anatomy of the spider closely in 

nature-study work. Our interest lies much more in the wonderful struc- 

tures made by the spiders than in a detailed study of the little creatures 

themselves. 

Lesson XVI. 

THE DIFFERENT KINDS OF SPIDERS. 

Purpose:—To teach the pupils to identify in a general way the most 

common spiders. 
Material_—This lesson should be given when any interesting spider is 

discovered. The spider may be captured in a jelly jar or Mason’s fruit 

jar without being touched by the hands. A sheet of paper may be used 
to assist in imprisoning the little creature. 

Observations for the Pupils—(1). How does the spider differ from . 

insects in the shape of its body and in the number of its lezs? 

(2). Has it large compound eyes like a fly or wasp? 

(3). What do spiders live upon? 

(4). What enemies has the spider? 

(5). Do you find this spider on a web? If so, 

(a) Was it in a web of simply crisscrossed lines with no 

special shape, in the corner of a room? If so, it is a cobweb 

weaver, 
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(b) Was it in a web formed of a sheet of silk with a funnel- 
shaped tube at one side of it? If this web was on the grass, 

then it is the grass spider. If it was found in some dark corner 

of cellar or shed it is the cellar funnel-spider. 
(c) Was it found under a delicate dome of silk that looks in 

the sunlight like half of a large soap ‘bubble hung between 

branches or in weeds along a forest path? If so, it is the filmy 

dome spider. 

(d) Was it found in a web, wheel-shaped, with a delicate, 
spiral line of silk laid upon the “spokes”? If so, it is an orb 
weaver. 

If the spider was not found in a web: 

(a) Is it large and hairy and was it found on the ground 

under sticks or stones? If so, it is a running spider. 

(b) Is it short and stout, black, or pepper-and-salt color, 
found upon window pane, tree trunk or stone and likely to 

make a quick jump if a pencil point is placed near it? If so, it 
is a jumping spider. 

(c) Is it shaped a little like a crab and can it move backward 

or sidewise as easily as forward? And was it found in a flower? 

If so, it is a crab spider. 

Lesson XVII. 

COBWEBS. 

Purpose.—To learn to observe more carefully the form and use of 
these common webs. 

Material——A cobweb in the corner of a room, preferably with a spider 
a) ate 

Observations for the Pupils —(1). Is the web in a sheet or is it a 
mass of crisscrossed, tangled threads? 

(Ne 

(ERE 
(4). 
CS). 
(6). 
oe 
(8). 

How are the threads held in place? 
What is the purpose of this web? 
Where does the spider stay. 

If a fly gets tangled in a web, describe the action of the spider. 
Does the spider eat all of the fly? 

What does it do with the remains? 

If the spider is frightened, what does it do? 
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(9). Where does the silken thread come from and how does its source 
differ from the source of silken thread spun by caterpillars? 

Facts for the Teacher—The cobwebs are crisscrossed lines usually in some dark 

corner, and are meant to tangle any fly that may come near., The lines are stayed 

to the sides of the wall and to each other so that they are firmly attached and are 

thus enabled to hold the fly that touches them. The spider is likely to be in some 

little den at one side of the web. This may be in a crevice, in a corner or in a tunnel 

made of silk. If the fly becomes tangled in the web the spider runs to it and seizes 

it in its jaws and sucks its blood, throwing away the shell, the wings and the legs. 

Sometimes these remain fastened to the web, but usually they are thrown out. If 

the spider is frightened it seeks to run away and hide and it may drop by a thread 

to the floor. The silken thread of spiders comes from some marvellous little 

spinning tubes situated at the end of the abdomen, while the opening of the silk 

glands of caterpillars is in the lower lip. 

Lesson XVIII. 

A FUNNEL WEB. 

Purpose-—To make the pupils acquainted with the common grass 

spider. 

Material. Web on the grass with a spider within it. 
Observations for the Pupils—(1). What is the general shape of the 

web? 
(2). Is there a funnel leading down from it? 

(3). Why is it called a funnel web? 

(4). Of what use is the funnel and what is its shape? 
(5). Where does it lead and of what use is it to the spider? 
(6). Can you corner a spider in its funnel in any way? 

(7). How is the web made? 
(8). Is there any regularity in the threads that make it? 

(9). How is it stayed in place? 
(10). Touch the web lightly and note how the spider acts. 

(11). What insects become entangled in the web? 

(12). Compare this web with similar funnel webs found in corners of 

cellars, sheds or piazzas, and see if you think the same kind of spider 

made both. 

Facts for the Teacher—The general shape of the web is a sheet of silk with a 

funnel-shaped tube leading down from one side, thus making the whole web of 

general funnel shape. The tube is used as a hiding place for the spider, which thus 

escapes the eyes of its enemies and also keeps out of the sight of any insects that 

may be frightened by its appearance and thus avoid the web. The tube has a back 

door and if the spider is frightened it will escape by this way and run off in the 
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grass. The web is formed by many lines of silk laid across each other with no 
special regularity, making a firm sheet. This sheet is held in place by many guy 

lines which fasten it to surrounding objects. If the web is touched lightly the spider 

will rush forth from the tube thinking to seize its prey; but if it be jarred roughly 

the spider will disappear from its funnel through the back door and will be found 

with difficulty. The smaller insects of the field, such as flies and bugs, are the 

chief food of this spider; it rarely attempts to seize a grown grasshopper. The 

funnel-shaped webs in dark corners of cellars, sheds, etc., are made by a species 

which is closely allied to the grass spider and has the same general habits, but 

which builds in these locations instead of the grass. 

LEsson XIX. 

AN ORB WEB. 

Purpose.—To open the eyes of the pupils to the perfection of one of 

the most wonderful structures made by any of the lower animals. 

An orb web where the pupils can observe it, preferably 

with the spider in attendance. 

Observations for the Pupils—(1). Is the orb web usually hung hori- 

zontal or vertical? 

(2). Observe the radii or the “ spokes” of the web. How many are 

there? How are they fastened to surrounding objects? Is each spoke 

fastened to some object or to a frame work of silken lines? 
(3). Observe the silken thread laid around the spokes. Is it a spiral 

line or is each circle complete? 

(4). Are they the same distance apart on the outer part of the web 

as at the center? 

(5). How many of the circling lines are there? 
(6). Is the center of the web merely an irregular net or are there 

bands of silk put on it in zigzag shape? 
(7). Touch any of the “spokes” or the guy lines that hold them in 

place lightly with the point of a pencil. Do they adhere to the pencil 

and stretch out as you pull the pencil away? 

(8). Touch one of the circling lines with a pencil point and see if it 

adheres to the point and is elastic. 

(9). What is the reason for this difference in the stickiness and 

elasticity of the different kinds of silk in the orb web? 
(10). If an insect touches the web, how does it become more entangled 

by seeking to get away? 

(11). Where does the spider stay, at the center of the web or in a 

little retreat at one side? 

‘ 9 

”) 

—— ss ve . — 
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Photo by J. H. Comstock. 
An Orb Web. 

(12). If an insect becomes entangled in the web, how does the spider 

discover the fact and act? 

(13). li the spider sits at the middle of the web, it has a different 

method for discovering when an insect strikes the web than does the 

spider that hides in a den at one side. Describe the methods of each. 
(14). How does it make fast an insect? Does it bite the insect before 

it envelops it in silk? Where does it carry the insect to feed upon it? 

(15). How does the spider manage to run about its web without 
becoming entangled in the sticky thread? . 

(16). How often does the orb weaver make a new web? 
\ 



768 Home Nature-Stupy Course. 

Facts for the Teacher—The orb webs are often vertical or nearly so, as they 

are thus much more likely to be in the path of flying insects. The number of 

radii or “spokes” differ with the different species, and they are usually fastened 

to a silken frame work and the frame work is fastened by guy lines to surrounding 

objects. The thread connecting the spokes is in a spiral. The distance between 

the spirals is usually the same. There is a hub at the center of the web which is 

usually surrounded by an open space before the chief spiral begins.. The center 

of the web may be merely an irregular net work surrounded by a short spiral or 

it may have wide bands of silk laid across it. The radii or spokes, the guy lines, 

the frame work and the center of the web are all made of inelastic silk, which does 

not adhere to an object that touches it. The chief spiral line, on the contrary, is 

very elastic and adheres to any object brought in contact with it. An insect which 

touches one line and tries to escape becomes entangled in the neighboring lines 

and is thus held fast until the spider can reach it. If one of these elastic lines 

be examined with a microscope it is a most beautiful object. There are strung 

upon it like pearls little drops of sticky fluid which render it not only elastic but 

adhesive. Some species of orb weavers remain at the middle of the web, while 

others hide in some little retreat near at hand; if in the middle the spider always 

keeps watchful claws upon the radii of the web so that if there is any jarring 

of the structure by an entrapped insect it is at once apprised of the fact; if the 

spider is in a den at one side, it keeps a claw upon a trap line which is stretched 

tightly from the hub of the web to the den, and thus communicates any vibration 

of the web to the watcher. When the insect becomes entangled the spider rushes 

out and envelopes it in a band of silk, which feat is accomplished by turning the 

insect over and over rapidly, while at the same time spinning a broad band in which 

to swathe it. It may bite the insect before it begins to swathe it in silk or 

afterwards. It usually hangs the swathed insect to the web near where it was 

caught until ready to eat it; then it takes the prey to the center of the web if there 

is where the spider usually sits, or to its den at one side if it is a den-making species 

and there sucks its juices and carefully throws away the hard parts. The spider 

does not. become entangled in the web because it runs upon the dry. radii and not 

upon the sticky spiral lines. During the busy season the spider is likely to make a 

new web every twenty-four hours, but this depends largely upon whether the web 

has been destroyed by large insects meanwhile. 

LESSON XX. 

HOW AN ORB WEB IS MADE. 

Notes to be Made by the Pupils—Spiders may be seen making their 

webs in the early morning or in the evening. Find an orb web with a 

spider in attendance; break the web without frightening the spider and 

see it replace it in early evening, or in the morning about daybreak. An 

orb weaver may be brought into the house on its web, when the web is 
on a branch, and placed where it will not be disturbed, and thus be 

watched at leisure. 
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(1). Note how the spider gets the supporting line between two points. 
(2). How it makes the frame work for holding the web in place. 

(3). How it makes the first radius. 

(4). How it makes the next radii and selects the point which is about 

the center of the web. 

(5). How it keeps the line which it is spinning clear of the line it 
walks upon. 

(6). After the radii are all made, are they fastened at the center? 
(7). How does the spider first begin to spin a spiral? 

(8). Are the lines of this spiral close together or far apart? 

(9). For what is this first spiral used? 

(10). Where does it begin to spin the permanent spiral ? 

(11). Where does it walk when spinning it? 

(12). By the way it walks on the first spiral, do you think it is sticky 

and elastie? 

(13): What does it do with the first spiral while the second one is 
being finished? 

(14). lf the center of the web has a zigzag ribbon of silk, when was 
it put on? 

(15). How many minutes did it take the spider to complete the web? 

Facts for the Teacher.—The spider’s method of making its first bridge is to place 

itself upon some high point and lift its abdomen in the air and throw out on the 

breeze a thread of silk; when this touches any object it adheres and the spider 

draws in the slack until it is “taut” and then travels across this bridge which is 

to support its web and makes it stronger by doubling the lines. From this line 

it stretches other lines by fastening a thread to one point and then walking along 

to some other point holding the line clear of the object on which it is walking by 

means of one ot its hind legs, of course spinning the thread as it goes. When the 

second point is reached it pulls the line tight fastens it and then makes another. It 

may make its first radius by dropping from its bridge to some point below, then 

climbing back to the center it will fasten the line for another radius and spinning 

as it goes walk down and out to some other point holding the thread clear and 

then pulling it tight. Having thus selected the center of the web it goes back and 

forth to it spinning lines until all of the radii are completed, and when they are 

complete they are already fastened at the center. It then starts at the center and 

spins a spiral laying it onto the radii thus making them firm. However, the lines 
of this spiral are farther apart and much more irregular than the final spiral. Thus . 

far all of the threads it has spun are inelastic and not sticky; and this first or 

temporary spiral is used by the spider to walk upon when spinning the final spiral. 

It begins the latter at the outer edge instead of at the center and works toward the 

middle. As the second spiral progresses the spider with its jaws cuts away the 

spiral which it first made and which it has used as a scaffolding. A careful observer 

may often see remnants of this first spiral on the radii between the lines of the 

permanent spiral. The spider works very rapidly and will complete a web in a 

very short time. 

25 
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Lesson XXI. 

THE FILMY DOME. 

Purpose.—To lead to closer observation of a spider web. 
Material—On a sunny day in late summer or early autumn in walk- 

ing along: woodland paths, the careful observer is sure to see suspended 
among the bushes or in the tops of weeds or especially among dead 

Photo by J. H. Comstock. 
A Filmy Dome-Web. 



TEACHER’S LEAFLET, 771 

branches of young hemlocks the filmy dome webs. They are about as — 
large as a small bowl and usually so delicate that they cannot be seen 

unless the sun shines upon them, and then they are likely to be ex- 

quisitely irridescent under the sun’s rays. Such a dome may be studied 

by a class or by the pupils individually. 

Observations by the Pupils—(1). Where did you discover the filmy 

dome? 

(2). What is the size of the dome? 

(3). Does it open above or below? 

(4). How is it held in place? 
(5). Are there many crisscrossed threads extending above the dome? 

If'so, what do you think they are for? 

(6). Where does the spider stay? 

(7). Is the spider large and heavy or small and delicate? 

(8). What does the spider do if anything falls upon its web? 
(9). Throw a bit of a stick or leaf upon a filmy dome web and note 

what becomes of it. . 

Facts for the Teacher—The dome is usually about the size of an ordinary bowl 

and is suspended with the opening on the lower side. It is held in place by many 

guy lines which attach it to surrounding objects. Above a filmy dome are always 

stretched many crisscrossed threads for some distance up. These are for the 

purpose of hindering the flight of insects so that they will fall into the web. The 

little spider which is always stationed just below the center of the dome rushes to 

its prey from the lower side, pulls it through the meshes of the web and feeds upon 

it. But any remains of the insect or pieces of sticks or leaves which may drop 

upon the web it carefully cuts out and drops to the ground, mending the hole very 

neatly. 

Lesson XXII. 

BALLOONING SPIDERS. 

Purpose.—To observe how spiders travel and how the species are 
distributed. 

Material—tThese observations should be made out of doors during 
some warm sunny ‘day in October. 

Observations for the Pupil_—(1). Look across the grass some warm 
sunny morning or evening of early fall and note the threads of spider silk 

gleaming everywhere—not regular webs, but single threads spun from 

grass stalk to grass stalk, or from one object to another, until the ground 
seems glistening with silk threads. 
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_ (2). Find a small spider on a bush, fence post, or at the top of sonie 

tall grass stalk; watch it until it begins to spin out its thread. 

(3). What happens to the thread as it is spun out? 

(4). If the thread does not become entangled in any surrounding 

object, what happens? 

(5). lf the thread does become entangled, what happens? 

(6). How far do you suppose that a spider can travel on this silken 

aeroplane? 

(7). Why should the young spider wish to travel? 

Facts for the Teacher.—We have a photograph of a plowed field taken in autumn 

which looks like the waves of a lake; so completely is the ground covered with 

spider threads that it shows the path of the sun like water. When we see so many 

of these random threads it is a sign that the young spiders have started on their 

travels and it is not difficult then to find one in the act. The spiderling climbs to 

some tall object, like a twig or on top of the grass and sends out this thread of 

silk upon the air. If this thread becomes entangled the spiderling sometimes walks 

off on it, using it as a bridge or sometimes it begins again. If the thread does 

not become entangled with any object there is enough given off soon so that the 

force of the air current on it supports the weight of the body of the little creature, 

which promptly lets go its hold of earth as soon as it feels safely buoyed up and 

off it floats to lands unknown. Spiders thus sailing through the air have been 

discovered in mid ocean. This is simply the spider method of distributing its 

species. 

References.—‘American Spiders,” Emerton; “ Manual for the Study 
of Insects,’ Comstock; “ Insect Stories,” Kellogg. 

THE MOON. 

The study of the moon is in more than one sense an illumining ex- 
perience for the beginner in physical geography. The child cannot see 

air, and it is, therefore, difficult for him to realize that it is present; 

and although he sees water everywhere, yet it is difficult for him to 

realize what water does for the life of our world. But the moon reminds 

the child anew every month of a world which has neither air nor water, 

and in realizing the conditions of the moon world he can realize better 

what air and water do for us and our earth. This lesson should be used 

after some of the simple experiments in physics, showing that air refracts 

light and carries sound, etc. However, the lesson may be given simply 

to set the child to thinking and reasoning. The questions should be 

given several days in advance of the lesson, and the lesson itself should 

be a discussion, the more informal the better, between pupils and teacher. 
As a preliminary it would be well to tell the pupils that by the aid of 

the telescope astronomers have studied carefully the surface of the moon 
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which is turned toward us. The mountains, plains and so-called craters 
are all named and mapped, and the height of the mountains and the 

crater rims have been measured. They have also demonstrated that 

there is no air or water on the moon. 

Lesson XXIII. 

THE APPEARANCE OF THE MOON, 

Purpose.—To make the pupils familiar with the appearance and the 

phases of the moon. 

Observations —(1). Describe how the moon looks when it is full. 

(2). What do you think you see in the moon? 
(3). Describe the difference in appearance between the new moon 

and the full moon and explain this difference. 
(4). Where does the new moon rise and where does it set? 
(5). When does it rise and when does it set? 

(6). Where and when does the full moon rise and where and when 

does it set? : 

(7). How does the old moon look? 

(8). Could the crescent moon which is seen in early evening be the 

old moon instead of the new; and,.if not, why not? 

(g). When and where do we ordinarily see the old moon when it is 

crescent shaped? 
(10). Does the moon rise earlier or later on succeeding nights? What 

is approximately the difference in time of moon rise on two successive 

nights? 
(11). Do you think we always look at the same side of the moon? If 

so, why? 

(12). Is there more than one side of the moon luminous? Why? 

(13). How many days from one new moon until the next? 
(14). How long is the day on the moon and how long the night? 

(15). How many times does the moon go around the earth in a year? 
(16). What is the difference between the disappearance of the old 

moon and an eclipse of the moon? In both cases the moon is hidden 

from us. 

Facts for the Teacher.—The first thing that attracts the eye in the full moon 
aside from its disc-shape and light is that the surface is dark in some places and 

bright in others; many children conclude that these colors indicate land and water 
or mountains and valleys, but these conclusions are wrong. The dark portions are 



774. Home NAture-Stupy COURSE. 

simply areas of darker rock, while the lighter portions are areas of yellow or 

whitish rock material. The dark portions are of such form that people have 

imagined them to represent the eyes, nose and mouth of a man’s face; but a far 

prettier picture is that of a woman’s uplifted face in profile. The editor has a 

personal feeling on this point, for as a child she saw the man’s face always and 

thought it very ugly, and moreover concluded that he chewed tobacco, but after 

she had been taught to find the face of the lady, the moon was always a beautiful 

object to her. 

The child finds it difficult to realize that the new moon and the full moon are 

the same, and he must be made to understand why it seems a crescent when new 

and a disc when full. I would suggest the following experiment to illustrate this. 

While it is practically the same given in text books yet the editor has made it a 

Experiment for illustrating the phases of the moon. 

little simpler. Of course, there is a piece of apparatus for the schoolroom which 

illustrates this beautifully; however, few nature-study teachers have this apparatus 

at hand. 

An Experiment for Recess—Darken the room as much as possible; use a lighted 

lamp or gas jet or electric light for the sun, which is, of course, stationary. Take 

a large apple to represent the earth and a small one to represent the moon. Thrust 

a hat pin through the big apple to represent the axis of the earth and also the axis 

about which the moon revolves. Tie a string about a foot long to the stem of the 

moon apple and make fast the other end to the hat pin just above the earth apple. _ 

Hold the hat pin in one hand and revolve the apple representing the moon slowly 

with the other hand letting the children see that if they were living on the earth- 

apple the following things would be true: 

(a) Moving from right to left when the moon is between the earth and the sun 

it reflects no light. 

(b) Moving a little to the left a crescent appears. 

(c) Moving a quarter around shows the first quarter. 
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(d) When just opposite the lamp it shows its whole face lighted turned toward 
the earth. 

(e) Another quarter around shows a half disc, which is the third quarter. 

(f{) When almost between the sun and the earth the crescent of the old moon 

appears. 

(g) Note the moon always keeps one face toward the earth. 

(h) Note that the new moon crescent is the lighted edge of one side of the 

moon, while the old moon crescent is the lighted edge of the opposite side. 

(1) Make an eclipse of the moon by letting the shadow of the earth fall upon it, 

and an eclipse of the sun by revolving the moon apple between the sun and the 

earth. The earth’s orbit and the moon’s orbit are such ‘that this relative position 

of the two bodies occurs but seldom. 

After the above experiment give the pupils the questions of Lesson XXIII. In 

studying the rising and setting of the moon begin with the full moon which rises 

at sunset and sets at sunrise; the moon rises in the east about fifty minutes later 

each consecutive evening. This time varies in different phases of the moon, as 

can be observed by studying any almanac. Finally it rises in the morning and 

during the last quarter we see the old moon reflecting light from what is to us the 

morning sun. The moon always keeps one face toward us, and as it is a globe 

in the space of our solar system with no fires or light of its own it is always half 

in light and half in darkness excepting when in eclipse. However, our earth also 

shines by reflected light, and is almost four times the diameter of our moon. 

Think what a splendid moon our earth must be and how bright the moonlight it 

gives off! So when we see the old moon in the new moon’s arms, that is, the dark 

Photo after Nasmyth. 

The moon’s surface seen through a telescope, showing the craters Mercator and Cam- 
panus. Note that the shadows give some idea of thetr height. 
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disc of the moon faintly outlined within the new crescent it is because the light 

reflected from our earth illumines it sufficiently so that we can see it. It is difficult 

sometimes for the pupils to understand the difference between this old moon in 
the new moon’s arms and a partial eclipse, but the former is one edge of the moon 

shining in the sunlight and the remainder illumined faintly by the earth light, while 

an eclipse must always occur near the full of the moon when the earth gets between 

the sun and the moon and hides the latter in its shadow. The moon keeps one face 

toward the earth because practically, as one might say, it revolves around the earth’s 

axis instead of an axis of its own. It is, of course, approximately a month 

from one new moon to the next, and the children should find this by studying 

the almanac or making observations. As it takes twenty-nine and one-half days 

for the moon to make one revolution, therefore, each moon day is fourteen and 

three-fourths days long and the night the same length. Of course, the pupils will 

find for themselves that the moon goes around the earth once each month. The 

explanation of the difference in time between the sidereal and lunar months is too 

advanced for these lessons,—as is also the subject of the moon’s effect upon 
our tides. 

LESSON XXIV. 

THE PHYSICAL GEOGRAPHY OF THE MOON. 

Purpose.-—To make the pupils think what air and water do for the 

world. 

Questions for the pupils to think about and answer if they can.— 
(1). Since it has been proven that there is no air or water on the moon, 
could there be any life there? 

(2). Supposing you could do without air or water and should be able 
to visit the moon, what would you find to be the color of the sky there? 

(3). Would there be a red glow before sunrise or beautiful colors at 

sunset ? 

(4). Would the sun appear to have rays? 

(5). Could you look at the sun without being blinded? 

(6). Would the stars appear to twinkle? 

(7). Could you see the stars in the daytime? 

(8). How would the shadows look? If you could step into the shadow 
of a rock at mid-day, could you be seen? 

(9). Could you tell by looking at it whether a mountain was far or 

near? 3 . 
(10). It is estimated that the temperature of outer space is 250 

degrees below zero, and the sun’s direct heat is 500 degrees above zero. 

Supposing this be correct, how hot would it be in the sunshine on the 

moon ? 

(11). How cold would it be at midnight? 
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(12): Why is it so much hotter and colder on the moon than upon 

the earth? 
(13). If you could shout on the moon, how would it sound? If one 

hundred cannons should be fired at once on the moon, how would it 

sound ? 
(14). Is there any rain or snow on the moon? 

(15). Are there any clouds there? 
(16). If there are no air nor water on the moon, would the intense 

heat and the powerful cold affect the soils or rocks, as freezing and. 

thawing affect our rocks? 
(17). Professor Newton estimated that the earth meets seven million 

meteorites (shooting stars) every twenty-four hours. Why do we not 

see more of these and why do not more of them hit the earth? 

(18). What happens when a meteorite is in the path of the moon? 

(19). The moon is about one-sixth as heavy as the earth and this 

makes the force of grav:ty six times less. If a man can carry seventy- 

five pounds on his back here, how much could he carry on the moon? 

If a boy can throw a ball one hundred yards here, how many yards could 

he throw on the moon? If a boy can kick a football one hundred and 

thirty-five feet in the air here, how far could he kick it on the moon? 

Facts for the Teacher—As neither animals nor plants can live without air and 

water we conclude that there is no life, as we understand it, upon the moon. The 

sky whether seen at midday or midnight from the moon is always black, as there 

is no atmosphere to sift out the rays of light and thus make the skies blue, as 

happens in our skies. There could be no glow at sunset or sunrise because there 

is no air to act as a prism in separating the rays of light, and there are no clouds 

there to reflect and refract the light. The sun from the moon is simply an intensely 

luminous ball with no halo of rays; seeing the sun through our atmosphere gives it 

this appearance of being surrounded by a halo. To look at the sun from the moon 

unveiled would make us instantly blind, and from the moon the stars are simply 

points of light and do not twinkle because twinkling is an appearance caused by 

looking at the stars through the air. The stars are as visible by day as by night 

on the moon since there is no air to diffuse the light of the sun and thus obscure 

the stars by day. The shadows on the moon are as black as midnight and sharply 

defined, and if cne should step into the shadow of a rock he would be as much out 

of sight as if he had stepped into a well of ink or put on the invisible cloak of the 

fairy story. The reason for this is that there being no atmosphere for diffusion 

of light on the moon every shadow is as black as midnight. We could not tell by 

the appearance of the landscape what mountains were near or what were far because 
there is no atmospheric perspective. On the earth we see certain mountains dimly 

and others more plainly. This is because more of the atmosphere lies between us 

and the dim or far away ones than between those that are nearer us. But on the 

moon everything would seem to be in the same plane. Since there is no air on the 

moon to act as a cushion or a buffer between the cold of space and the beat of the 

sun, as we have around our earth, the part of the moon in shadow would be always 
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just as cold as space which is estimated at 250 degrees below zero, while the part 
of the moon in the sunshine would receive the full force of the heat of the sun and 

become 500 degrees hot. There would, therefore, be about 750 degrees difference 

between night and day or between shadow and sunshine. It is difficult for us to 

realize how much we owe to this blanket of air which surrounds our earth for 

the protection it affords us from both heat and cold. 

As sound is carried entirely by means of wave motion in the air there could be 

no sound upon the moon. If we could manage to shout or to fire a cannon on the 

moon still there would be no sound, Great mountains might fall upon the moon 
but the silence would remain unbroken. 

As there are no oceans, streams or lakes or water of any kind on the moon there 

can be no rain nor snow nor clouds there. Our own rocks are broken in pieces 
by means of water which filters into the cracks and then expands by freezing and 

breaks the rock, or the rocks are worn away by streams dashing against them. 

But on the moon there can be no action of either wind or water upon the rocks 

thus the mountains there would remain unchanged. The only force which could 

disturb the surface of the moon would be the meteors or shooting stars. There 

are many of these bits of worlds whirling along through space and the reason we 

know so little of the seven million meteorites which Professor Newton says we 

encounter every twenty-four hours is because when they strike our atmosphere the 

friction sets them afire and they burn before reaching the earth. If they are small 

we see only a streak of light across the sky and we say, “there is a shooting star,” 

while if they are large, “there is a meteor;” but the moon having no atmosphere 

receives the full force of all the meteors which it encounters, and undoubtedly is 
often injured by suck collisions. 

References——‘ The Moon,’ Nasmyth & Carpenter (the lessons of 
this leaflet have been based upon this beautiful and interesting volume, 
which is too expensive for ordinary school libraries, but may be found 

in larger libraries); ‘‘ Starland,” Ball; “Stories of Starland,” Mary 

Proctor; “ Familiar Talks on Astronomy,” Parker. 

The Lady in the Moon. 
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“ Surely one ought to know the common plants and the birds, though he cannot 

be expected to know all the plants and birds any more than all the facts in the 

books; but he ought to have the power and the desire to know them, and, what ts 

more to the point, he ought to have the educational benefit of knowing such kinds 

of objects in their life relations. 

We should remember that in every waking hour the child is being educated. 

Every object that appeals to his senses, every circumstance that arouses his emotion 

or stimulates his imagination, contributes to the educational process.” 

L. H. BatLey in The Outlook to Nature. 

Photo by Verne Morton. 

Crow Tracks. What happened here? 
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BASED ON THE WORK FOR FOURTH AND FIFTH YEAR PUPILS AS OUTLINED 

IN THE SYLLABUS OF NATURE STUDY AND AGRICULTURE ISSUED BY 

THE NEW YORK STATE EDUCATION DEPARTMENT. 

Late spring, summer and early autumn when animal and plant life is 

at its best and most easily observed are especially fit and interesting sea~ 

sons for nature-study. Unfortunately for teachers and pupils the school 

year does not coincide with the season of abundant life. We are still 

more unfortunate, since our Home Nature Study leaflets are necessarily 

even more confined to the months of the year when animals and plants 

are mostly dormant. The editor has tried to meet this difficulty by giving 

in every leaflet some lessons for spring, summer and autumn with the 

hope that the teachers will preserve the leaflets and use these lessons at 
the proper time. For instance, the material for many of the lessons in 

the October issue was not to be obtained by the time the leaflet reached . 

the teachers; yet this leaflet preserved will give plenty of material for 

lessons next September. Thus in the current leaflet and those to follow 

_ lessons will be given which may be used in the summer; therefore, we 

hope those who receive these:leaflets will keep them for future use. The 

number printed of each issue is necessarily limited, and the leaflets of this 

year will not be obtainable next year. 

THE CROW. 

The crow is probably the most intelligent of all our native birds. It is 

quick to learn and clever in action, as many a farmer will testify who has 

tried to keep it out of corn fields with various devices, the harmless char- 

acter of which the crow soon understands perfectly. Of all our birds the 

crow has the longest list of virtues and of sins, as judged from our stand- 

point, and we should listen to both sides of the case before we pass judg- 

ment. The editor finds with crows, as with people, she likes some more 

[781] 



782 Home NatureE-StTupy COURSE. 

than she does others. She does not like at all the cunning old crow which 

steals the suet she puts on the shade trees in winter for the chickadees 

and nuthatches; and she has hired a boy with a shot gun to protect the 
eggs and nestlings of the robins and 

other birds in her neighborhood from 

the ravages of one or two cruel old 

crows that have developed the nest- 

hunting habit. On the other hand, she 

became a sincere admirer of a crow flock 

which worked in a field close to her 

country home, and she has been the 

- chosen friend of several tame crows 
Photo by A. A. Allen A ~ 

Young Crow who were even more interesting than 
they were mischievous. 

What a perfectly New England sound is this voice of the crow! If you stand 

still anywheré in the outskirts of the town and listen, this is perhaps the sound which 

you will be most sure to hear, rising above all sounds of human industry and leading 

your thoughts to some far away bay in the woods. The bird sees the white 

man come and the Indian withdraw, but it withdraws not. Its untamed voice 

is still heard above the tinkling of the forge. It sees a race pass away, but it 

passes not away. It remains to remind us of aboriginal nature-——Thoreau. 

LESSON XXV. 

THE APPEARANCE OF THE CROW. 

Purpose—To induce the pupils to study the habits of this interesting 

bird more closely. 

(1). How large is the crow compared with other black birds? 
(2). Describe the colors of the crow when seen in the sunlight. 

(3). Describe the general shape of the crow. 

(4). Are its wings long and slender or short and stout? 
(5). Is the tail long or short? Is it notched or straight at the end? 

(6). Describe the crow’s feet. Are they large and strong or slender? 

(7). How many toes does the track show in the snow or mud? How 

many are directed forward and how many backward? 

(8). Describe a crow’s flight compared with that of the hawk. 

(9). Describe the crow’s beak and what it is used for? 

(10). What is the color of the crow’s eye? 

(11). When hunting for food does the crow hop or walk? 
(12). Which are the crow’s nearest relatives? 
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Facts for the Teacher—The crow is larger than any other of our common black 

birds; the northern raven is larger than the crow but is very rarely seen. Although 

the crow’s feathers are black, yet in the sunlight a beautiful purple iridescence plays 

over the plumage, especially about the neck and back. In shape the crow has a 

compact but not ungraceful body, with long powerful wings. The crow’s tail is 

medium sized and is not notched at the end. Its feet are long and strong; the track 

shows three toes directed forward and one long one directed backward. The crow 

does not sail through the air as does the hawk, but progresses with an almost con- 

stant flapping of the wings. Its beak is very strong and is used for tearing the 

flesh of its prey and for defense, and in fact for almost anything that a beak could 

be used for. The crow’s eye is all black and is very keen and intelligent. When 

hunting for food in the field the crow usually walks but sometimes hops. The 

raven and fish crows are the nearest relatives of the American crow and next to- 

them the jays. One would hardly think that the blue-jay and the crow were re- 

lated to look at them, but when one comes to study their habits much is to be found | 

in common. 

Lesson XXVI. 

THE HABITS Os THE CROW. 

Purpose.—To lead the pupils to observe more closely the oe of this 
common bird. 

(1). Where and of what material do the crows build their nests? 

(2). Describe the eggs. At what time of the year do the young crows. . 

hatch? 

(3). Do both parents take care of and feed the young? 
eS 7 

nest ? 

any note except “caw ” describe it. 
(6). Where and how do crows live in winter? 

(7). Where do they live in summer ? 

(8). Do crows post sentinels if they are feeding in the fields? If so 
describe the action of the sentinel on the approach of people. 

(9). Upon what do the crows feed? 
(10). What food is given to the nestlings ? 

(11). How do the crows work injury to the farmer? 

(12). How do the crows benefit the farmer? 

(13). Do you think the crows do more benefit than harm to the farmer 
and fruit-grower? 

(14). Have you known of instances of the crow’s fondness for shining 
or glittering articles, like pieces of crockery or tin? 

(5). What are the notes of the crow? If you have heard one ae 

(4). How long do the parents care for the young after they leave the 
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Topics for essays relating to the crow: 

(1). Evidences of crow intelligence. 

(2). Stories of tame crows. 

(3). What the crow might say in defense of himself to the farmer 

who wished to shoot him. 

(4). The best methods of preventing the crow from stealing planted 

corn. 

Crow’s Nest—Note tts careful construction 

This nest was photographed at a height of forty feet 

Facts for the Teacher.—The crow’s nest is usually very large; it is made of sticks, 

of grape vines and bark, sod, horse-hair, moss and grasses. It is placed in trees 

or in tall bushes rarely less than twenty feet from the ground. The eggs are pale 

bluish-green or nearly white with brownish markings. The young crows hatch in 

April or May. Both parents are devoted to the care of the young, which remain 

with their parents during most of the summer. I have often seen a mother crow 

feeding her young ones which were following her with obstreperous caws when 

they were as large as she. While the note of the crow is harsh when close at hand 

it has a musical quality in the distance. Mr. Mathews says: “ The crow when he 

sings is nothing short of a clown; he ruffles his feathers, stretches his neck, like 
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a cat with a fish bone in her throat, and with a most tremendous effort delivers a 

series of hen-like squawks.” But aside from his caw the crow has some very se- 

ductive soft notes. I have held long conversations with two pet crows talking with 

them in a high, soft tone of voice and finding that they answered readily in a like 

tone in a most responsive way. I have also heard these same tones among the wild 

crows when they were talking together. 

Crows gather in flocks for the winter; these flocks number from fifty to several 

hundred individuals which have a common roosting place, usually in pine or hem- 

lock forests or among evergreens. They go out from these roosts during the day 

to get food, and often in the winter they make a journey of many miles. During 

the nesting season the crows scatter in pairs and do not gather again in flocks until 

the young are fully grown. When crows are feeding in the fields there is 

usually, if not always, a sentinel posted on some high point so that he can give 

warning of danger. This sentinel is usually a very experienced bird and is keen 

to detect a dangerous from a harmless intruder. I have made many experiments 

with these sentinels during one year that I spent in the country and had many in- 

teresting experiences. I finally became known to the sentinels of this par- 

ticular flock and I was allowed to approach within a few yards of where the 

birds were feeding, a privilege not accorded to any other person in the neighbor- 

hood. The crow is a general feeder and will eat almost any food; however, as a 

general thing it finds its food upon the ground. The food given to nestlings is 

very largely insects, and at this time crows destroy many pests. The 

crows damage the farmer by pulling the sprouting corn and by destroy- 

ing the eggs and young of poultry. They also do much harm by destroy- 

ing the eggs and nestlings of our native birds which are beneficial to the 

farmer; they also do some harm by distributing the seeds of poison ivy and other 

noxious plants. All these must be set down in the account against the crow, but 

on the credit side must be placed the fact that the crow does a tremendous amount 

of good work for the farmer by destroying injurious insects, especially the grubs 

and cut worms which work in the ground, destroying the roots of grasses and 

grains. They also destroy many mice and other rodents, which are destructive to 

crops. 

The best method of preventing crows from taking sprouting corn is to tar the 

seed corn, which is planted around the edge of the field. : 

If any of the pupils in your school have had any experience with tame crows 

they will relate interesting incidents of the love the crow has for glittering objects. 

I once knew a tame crow which stole all of the thimbles in the house and buried 

them in the garden, and he would watch to see when one of these thimbles was 

laid aside when the sewing was dropped and would seize it almost immediately. 

This same crow persisted in taking the clothes pins off the line and burying them, 
so that he was finally imprisoned on wash days. 

References.—“ The American Crow,” Barrows & Schwartz, Bul- 

letin No. 6, Division of Ornithology, U. S. Department of Agriculture; 

“ Birds in Relation to Man,” Weed & Dearborn; “ Nestlings of Forest 
and Marsh,” Wheelock, p. 77; ‘‘ Bird Neighbors,” Blanchan; “ Wild Ani- 

mals. I Have Known,” Seton; “ Birds of Village and Field,” Merriam; 

“The Second Book of Birds,” Miller, “Out-door Studies,” Needham. 
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THESBEECH: 

A winter lesson on tree-trunks, twigs and winter buds will be doubly 
interesting if it is preceded by a knowledge of a few facts concerning the 

uses and value to mankind of the tree under observation. The very name 

of the beech family means “ good for food” and is derived from the 

Greek verb to eat. The wild folk of the wood know the tree for a friend. 
In our northern forests its leaves furnish forage for the deer even in the 

winter and its fruit or “mast” helps them to grow fat in autumn; and 

the squirrels, mice, partridges and jays are almost equally dependent upon 

it. The black bear loves the beech-mast and gorges himself eagerly be- 

fore tucking himself away to sleep through the winter. “ Beech nut 

bacon” is said to be the best of all and droves of pigs are still turned 

into the beech forests of the Southwest where the tree is said to reach its 

tallest and finest growth. In Europe the sweet, three-cornered nuts are 

used for food and an oil is pressed from them for table use. 

Beech wood is hard and heavy and durable under water, therefore, it 

is used for piles and for foundation timbers in damp places. It also 

makes excellent fuel. Furniture, shce-lasts and the wooden parts of tools 

are turned from the heart-wood. 

Lesson XXVII. 

THE BEECH TREE IN WINTER. 

Purpose.—To make the children so familiar with the characteristics of 

the tree that they may identify it with certainty at any season of the year. 

Material.—lf possible, visit a tree in its natural surroundings, but if 
not, secure some large twigs, preferably those which have retained leaves 

and “burs” in winter. Sections of bark and wood may often be ob- 

tained at “ Coal and Wood” yards where wood is sold for open fires. 

Observations by pupils: 

(1). What is the general color of the trunk of the beech tree? 
(2). Is the bark thick or thin; is it wrinkled or grooved, scaly or lined 

and blotched in any way? , 

(3). Are the limbs darker or lighter than the trunk? Are they large 
and strong and comparatively few or slender and graceful and quite 

numerous ? 
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(4). What color are the twigs which grew last summer? Is the young 

bark dull in tint or glossy and shining? 
(5). Are the leaf-scars opposite or alternate on the twigs? 

(6). Are there still dry leaves clinging to the branches? If so describe 
their shape and texture. Are their edges entire or toothed? Are the 

veins straight or branched? Are the stems short or long? 

(7). Beech-nut burs are sometimes so persistent as to cling to the trees 

all winter. In such a case study the form of the bur. How many lobes 
has it? Is it smooth or armed with prickles? What is the texture of the 

lining of the bur? How many nuts did it contain? 

Photo by O. L. Foster. 
Beech-nuts and burs 

(8). Where do the winter buds appear? Do they grow singly or in 
clusters? Are they short and round, or long and pointed? What color 

are the buds? Are they at all fuzzy or sticky? _ Have they many scales 

or few? 

Facts for the Teacher.—Its beautiful trunk alone is sufficient to identify the beech. 

No other tree is so smooth and round, and the Quaker gray bark is unmistakable; it 

is often dappled in varying shades but always gray and never marred by seams 

or corrugations. The bark is thin, hard and closely knit, being less than a half- 

inch in thickness even on large trees. The slender, wide-spreading branches are 

also round and smooth and graceful but darker in color than the trunk, while the 
numberless small branches and twigs are darker still, those of the past season’s 

growth being a glossy reddish brown. 

The leaf-scars are alternate, but often the leaves themselves cling to the tree 

till late in the winter and can be studied nearly as- well as in their summer green- 
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ness. They are very thin, smooth and silken, oblong, pointed, with very 

short stems, and stand out horizontally from the twig, so that it is 

no wonder that the beech in summer is the best of shelter, both in sun and shower, 

for its shade is very dense and it yields more slowly to the penetration of the rain 

than any other tree. The veins spring straight from the mid-rib to the small sharp 

tooth at the edge of the leaf. In spite of their delicate fineness the leaves are very 
strong and firm. 

Often the four-lobed, spiny burs cling to the twigs till late in the winter, and 

still show where the bases of the two triangular nuts rested. 

’ The winter buds show just above the ring of leaf-scars, or the leaves tliemselves 

if they still remain. They are long, slim, smooth and pointed, their many scales 

very tightly folded, shining like silk, and of a lighter brown than the twig which 

bears them. Like all the rest of the tree they have an expression of delicacy and 

strength combined. 

LEssonN XXVIII. 

STUDY OF THE BEECH IN SPRING. 

In April it is possible to find in the undergrowth beneath a beech tree 

some nuts which have escaped the hungry squirrels and mice. These are 

ready for germination and make a most interesting study. They may be 

brought to the schoolroom, placed in a pot of wet moss and their develop- 

ment watched. The unfolding of the leaf buds may also be observed in 

the schoolroom by putting a handful of large twigs in a jar of water in 

a sunny window. But to see the dainty blossoms one must visit the tree 
itself in May when the leaves are not quite half grown. 

Observations by pupils: 

(1). If you have germinating beech nuts tell whether the shoot appears 

at the point, at the base, or at the side. 

(2). What emerges first, the leaf-shoot or the root? 

(3). Draw as well as you can the shape of the first leaves which unfold. 

Are they like the beech leaves which you have seen on the tree? Did the 

seed-leaves draw out of the shell or lift it up and wear it like a helmet? 

(4). If you are forcing a jar of beech twigs note whether the bud 

scales lengthen as they loosen and unfold. 
(5). Are the new leaves fuzzy or hairy? 

(6). Do the scales which protect them drop away as soon as they un- 
fold? 

(7). If you are observing a blossoming beech describe the flowers. Are 
there more than one kind? From what part of the twig do they spring? 

Are the flower-stems long or short? 
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Facts for the Teacher—The,.beech nut which has lain on damp earth or beneath 

the snow all winter has become so soft that it readily splits along one of its sharp 

edges and a tiny root protrudes and points downward; at the same time and place 

the leaf-shoot appears and starts in the opposite direction. The cotyledons or 

seed-leaves are short, broad and thick and totally unlike the true leaves which come 

later. Sometimes the shell is quickly thrown off and again it clings to the little 

tree for several days till the growing leaves force it apart. 

The scales of the leaf-buds lengthen as they unfold and drop away, each leaving 

a tiny scar at the base of the shoot like the thread on a little screw. Within, each 

leaf has a pair of scales to protect it and these do not fall away till the leaf is grown 

but cling to the stem like brown needles. The new leaves are softly fuzzy on the 

ribs and under surface and seer to have a fine fringe of hairs at the edge, but as 

they attain full size they become smooth and fine, like silk. 

The blossoms of the beech appear in late April and May, the staminate ones 

growing below the leaves at the base of the new shoots and hanging in little balls 

of bloom on long slender stems. The pistillate flowers are on stiff, little stems 

near the ends ot the twigs in the axils of the uppermost leaves. These are always 

in twos with triple parted, outstretched stigmas waiting to catch the pollen blown 

from the soft fuzzy dangling balls below. When the pollen is shed the staminate 

blossoms fall off, but the twin pistillate flowers grow into twin nuts protected by 

a spiny sheath and are little and brown, three-cornered and sweet and very “ good 

to eat.” 

STAR SEUDY: 

“Why did not somebody teach me the constellations and make me at 

home in the starry heavens, which are always overhead, and which I dont 

half know to this day?” THOMAS CARLYLE. 

For many reasons aside from the mere knowledge acquired, children 

should be taught to know something of the stars: It is an investment for 

future years; the stars are a constant reminder to us of the thousands of 

worlds outside our own and looking at them intelligently lifts us out of 

ourselves in wonder and admiration for the infinity of the universe, and 

serves to make our own cares and trials seem trivial. The editor has 

not a wide knowledge of the stars; the dozen constellations which she 

knows were taught to her as a little child by her mother who loved the 

sky as well as the earth; but perhaps nothing she has ever learned has 

been to her such a constant source of satisfaction and pleasure as this 

ability to call a few stars by the names they have borne since the men of 

ancient times first mapped the heavens. It has given her a sense of 

friendliness with the night sky that can only be understood by those who 

have had similar experience. 

If the interest aroused in these lessons is sufficient so that the teacher 

wishes to go on with the subject she will find the following works most 
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useful: The Friendly Stars, Martin (Harper Bros., $1.25) and Whit- 

taker’s Plamisphere (Thos. Whittaker, 203 Bible House, New York, price 

eighty-three cents). The book is simply and delightfully written, giving 

interesting information about the stars. The planisphere is an ingenious 

device which enables the observer to ascertain which stars are in sight 

and in what part of the heavens, at any hour of the night and on any 

night of the year. 

Lresson XXIX. 

THE BIG DIPPER. 

Purpose.—To teach the pupils to know this constellation and how to 
identify the North Star by it. 

Method of giving the les- 
son.—Choose a time when 

the moon is in its last quarter, 

so that the stars will not be 
obscured by moonlight in the 

early evening. Draw the ac- 

companying figure on the 

blackboard and allow it‘to re- 

main there until the pupils 

have made their observations. 

The pupils will naturally do 

their observing when they are 

at home and report to the 

teacher the next day. 

Observations for the pupils: 
The Big Dipper and North Star as seen about (1). Can you find the 

& p.m., January 15th. The dotted line 
: a Big Dipper among the shows the ‘‘ pointers 15 PP g 

stars? 

(2). Is it in the north, south, east or west? 

(3). Which stars are the pointers in the dipper and why are they 

called so? 

(4). Make a drawing showing how you can always find the Pole Star 

if you can see the Big Dipper. 

(5). How many stars make the bowl of the Dipper? 

(6). How many stars in the handle? 

(7). Is the handle straight or is it curved? 

(8). Does the Dipper open toward the Pole Star or away from it? 
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(9). Is it above or below the Pole Star at eight o’clock in the evening, 

or at the right or left of it? 
(10). Does the Big Dipper remain in the same direction from the Pole 

Star all night? Look at it at seven o'clock and again at nine o’clock and 

see if it has changed position? 
(11). Do you think it moves around the Pole Star once every twenty- 

four hours? In which direction? How could you tell the time of 

night by the Big Dipper and the Pole Star? 

(12). Why is the Pole Star so called? 

(13). How does the Pole Star help the sailor to find his way? 

(14.). Where does the needle in the mariner’s compass point? 

(15). Why is the North or Pole Star always visible in our latitude? 

(16). Other stars, like Orion, rise and set; why does the Big Dipper 

never rise and set? 
(17). If one were to stand at the North Pole what star would be in the 

middle of the heavens directly above his head? 
(18). If a person were to stand at the North Pole would any of the 

stars in sight seem to rise and set? How would they move? 
(19). The Big Dipper is also called the Great Bear. Can you find the 

stars which make the bear’s head and front legs? 

Topic for English Lesson: 

(1). “What arstar is. 

(2). What a constellation is. 

(3). How the stars and constellations received their names in ancient 

times. 

References—Any good text-book of astronomy, such as Newcomb and 

Holden or Sharpless and Phillips; ‘The Friendly Stars,’ Martin; 

“Stories of Starland,” Proctor; ‘‘ The Earth and Sky,” Holden; “ Story- 

land, of -the <Stars,” Pratt; “starland,” Ball; “Easy “Star Wessousi 

Proctor. 

Facts for the Teacher—It is well to use the Big Dipper to teach the pupils which 

way is surely north, so that they may learn to orient themselves even in strange 

lands. The pupils should be able to make a drawing showing the relation of the 

two outer stars of the bowl of the Dipper to the North Star. They should make a. 

line through these two stars, showing that this line continued will touch the Pole 

Star. Four stars make the bowl of the Dipper and three the handle which is 

curved. The Dipper opens toward the Pole Star always whether it is below or 

above it. The Dipper revolves around the Pole Star once in every twenty-four 

hours and its position shows the hour of the night like a hand upon a clock; but 

owing to the fact that the earth is revolving around the sun the stars reach a given 

position in the sky about four minutes earlier each successive night. Thus at eight 
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o'clock in the evening in the middle of December the Big Dipper is below the Pole 

Star and at the right; the middle of January it is as high as the Pole Star and 

at the right, while in the middle of May it is directly over the Pole Star. 

The Pole Star is so called because the north end of the first axis is directed 

toward it. The children should be made to understand that this is merely a co- 

incidence. The North Star has nothing to do with the axis of our earth, but 
simply happens to be nearly in a line toward which the axis points. It is also a 

coincidence that the needle of the mariner’s compass points toward the North Star. 

The earth itself is a large magnet and exerts an influence on all magnetizable sub- 

stances. The poles of this great earth magnet are situated near the axis of its 

revolution; therefore, the needle of the compass naturally points north and south, 

and has nothing whatever to do with the North Star except that it points in its 

direction. The Pole Star when it is visible enables the sailors on the waters of the 

Northern Hemisphere to find their position. The Pole Star is not visible in the 

Southern Hemisphere, and there is no star which happens to lie directly above 

the South Pole. The reason why the Pole Star and the constellations about it do 

not rise and set in the Northern Hemisphere is that the Pole Star being directly 

above our North Pole is always in sight above the horizon. The nearer we ap- 

proach the Pole the higher the North Star is in the heavens and if an observer 

were stationed at the North Pole he would see the Pole Star directly above his 

head, and he would see only half of the stars of the heavens and these would never 

rise or set, but appear to move around in circles parallel to the horizon. If the 

pupils have studied geography you will be able to explain to them that the Big 

Dipper and the other constellations do not revolve about the North Star, but only 

seem to do so, because the earth from which we make our observations is revolving. 

The Big Dipper was known to the ancients and is called by astronomers to-day 

the Great Bear. The'stars which form the legs and head of the bear may be seen 

in Stories of Starland, p. 116. As a nature-study teacher, it would be well to ask 

the pupils about the difference in the length of tail between these bears set in the 
sky and the bears which they see in the menageries. 

Lesson XXX. - 

THE LITTLE DIPPER. 

Purpose.—To learn to see this constellation and note its relation to the 

North Star and the Big Dipper. 

Method of teaching—Make on the blackboard a picture like the ac- 

companying one and tell the pupils how to find the Little Dipper by its 

curved handle, the tip end of it being the Pole Star itself. Show how it 

opens toward the Big Dipper, as if the two dippers pour toward each 

other, and that its bowl does not flare like the bowl of the Big Dipper. 

Let the pupils make their observations by themselves and ask these 
questions. 
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Observations: 

(1). Is the Little Dipper nearer or farther from the Pole.Star than the 

Big Dipper? . 

(2). How many stars in the handle of the Little Dipper? 

(3). How many stars make the bowl of the Little Dipper? 

(4). Which of these stars are the brightest? 

(5). Is the bowl of the Little Dipper above or below the Pole Star? 

(6). Does the Little Dipper extend in the same direction in relation to 

the Pole Star all night? 
(7). Make observations on the relation to each other of the two dip- 

pers at eight o'clock in the evening in January, February, March and 

April. 

English lesson—tIn ancient times the Big and Little Dippers were 

named the Big and Little Bears, and that is their Latin name to this day. 

Write a story about what the ancient Greeks told about these bears and 
how they came to be in the sky. 

References——* Stories of Starland,” pp. 117-121; “ Storyland of Stars,” 
p. 75; “ Child’s Study of the Classics,” p. 33. 

Facts for the Teacher.—The Little Dipper lies much nearer the Pole Star than 

does the Big Dipper; in fact the Pole Star itself is the end of the handle of the 

Little Dipper. Beside this Pole Star 

there are two more stars in the handle 

of the Little Dipper, and of the four 

stars which make the bowl the two 

that form the outer edge are much the 

brighter. The bowl of the Little Dip- 

per is above or below the Pole Star 

according to the hour of the evening 

or the night of the year, as it appar- 

ently revolves about the Pole Star as 

does the Big Dipper. The two Dip- 

pers open toward each other and some 

one said “they pour into each other.” 

There is an ancient myth telling the 

story of the Big and Little Bears: A 

beautiful mother called Callisto had a 

little son whom she named Arcas. 

Callisto was so beautiful that she 

awakened the anger of Juno who 

changed her to a bear, and when her son grew up he became a hunter and one day 

would have killed his transformed mother, but Jupiter seeing the danger of this 

crime caught the two up into the heavens and set them there as shining stars. But 

Juno was still vindictive as she wrought a spell which never allowed these stars to 

rise and set like other stars, but kept them always moving around and around. 

The Pole Star and the Big and Litlle 
Dippers 
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LEsson XXXII. 

QUEEN CASSIOPEIA’S CHAIR. 

Purpose.—To make the pupils observant of the polar constellations. 
Method.—Make upon the blackboard the accompanying picture and ask 

the pupils to make the following observations. 

Observations: 

(1). Have you seen the “W” 

made by the stars called Queen 

Cassiopeia’s Chair? 

(2). Were they on the same 

side of the Pole Star as the 

Big Dipper? 

(3). How many stars in the 
W? 

(4). Is the W formed regu- 

larly; that is, are both parts 

exactly alike? 

(5). Is the top or the bottom 
of the W turned toward the 

Pole Star? Can you see a 

faint star that-added to the W 

makes it into a chair? 

(6). Do the stars of the W move around the Pole Star as do the Big 
and Little Bears? 

(7). Who was Queen Cassiopeia and why did the ancient Greeks place 

her in this chair? 

The Pole Star. The Big and Little Dippers 
and Queen Casstopeia’s Chair 

_ 

Facts for the Teacher—Queen Cassiopeia’s Chair is one of the most noticeable of 

the polar constellations and the children see it quicker because of its resemblance 

to the W and it is almost on the opposite side of the Pole Star from the Big Dip- 

per. There are five stars that make up the W, but they are placed so that half 

of the letter is wider than the other half. The top of the W is turned toward the 

Pole Star, and this constellation seems to move about the Pole Star as do the Big 

and Little Dippers. There is also an interesting story about Queen Cassiopeia and 

why she was placed in this chair. This may be found in “ Stories of Starland,” 

p. 151; in “ The Story of the Stars,” p, 83, or any other book of ancient myths. 

4 
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LEssonN XXXII. 

KING CEPHEUS AND THE DRAGON. 

Purpose.—To make the children observant of the less brilliant constel- 

lations and to arouse interest in the mapping of the stars. 

Method.—A\fter the pupils surely know the Big and Little Dippers and 

the queen’s chair give them the accompanying diagram on the blackboard 

and ask for the following observations. 

The Pole Star, the bright star Capella and the polar constellations, showing 
their relative positions at about 8 p.m., January 20th. By revolving this 
diagram as indicated by the writing outside the circle, the positions of these 
stars is shown for 6 p.m., midnight, 6 a. m., and noon of January 2oth. 

Observations: 

(1). In what direction from the Pole Star is King Cepheus? 

(2). How many stars mark this constellation ? 
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Purpose-—To make the children observant of the less brilliant con- 

stellations and to arouse interest in the mapping of the stars. 
(4). Write the story of King Cepheus. 

(5). Describe where the Dragon lies between the Big and Little 
Dippers. 

(6). How many stars mark the Dragon? 

(7). How many stars in its head? 

(8). Write the story of the Dragon. 

Facts for the Teacher—The stars which form the constellation of Cepheus are 

not nearly so bright as those of the constellations which we have studied. A special ; 

mark to find it are four stars that make the four-sided figure mostly lozenge-shape, 

the two stars of one side of the lozenge being “ pointers” toward the Pole 

Star. The figure shows the brighter stars in this constellation. The story of 

King Cepheus is connected with that of Cassiopeia. 

Lying between the Big and Little Dippers and extending outside the smaller 

Dipper is a straggling line of stars which have been called the Dragon. There are 

nine of these stars in the Dragon’s body and four in the head, two of which are 

brighter than the others and are the eyes. 

WILD CARROT OR QUEEN ANNE’S LACE. 

This plant is an emigrant from Europe and like many other emigrants, 
it flourishes much better in the new land than on its native soil. Though 

it has become thoroughly naturalized it is a most “ undesirable citizen.” 

In some states it is “ proclaimed ” like Canada thistle and Devil’s paint- 

brush and farmers who are negligent enough to allow it to mature seed 
are liable to fine upon complaint of adjoining land-holders. It is a near 

relative of the garden carrot, by some claimed to be its progenitor, and 

if so the result is a fine example of the improvement which can be brought 
about by care and cultivation for many years. 

LEsson XXXIII. 

THE SEED, A WINTER LESSON. 

Purpose.—To show the pupils how the weed survives the winter and 
how it is able to grow where it is not wanted, maintaining itself and 

spreading its kind, not only without cultivation but in spite of man’s 
enmity. 
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Material—The weed is a very common. one along most country road- 

sides and in many pastures and meadows where its tall stems and umbels 

of seeds may be found late in the winter. If the season is open and mild, 

whole plants with root and dried stems and leaves may be obtained; or 

an autumn seedling with long tapering root and tiny tufted crown of 
leaves may be obtained and brought to the schoolroom. 

A seed cluster of the Wild Carrot as found in winter 

Observations by pupils: 

(1). Describe as well as you can the seed of the wild carrot. If pos- 
sible, study it with a lens. 

(2). What color is the seed? Is it light or heavy for its size? 
(3). Is the seed round or oblong or thin or flat? Is it ridged or 

grooved in any way? Has it any hooks or spines by which it might stick 

to the clothing of passers-by or to the hair or fleece of animals and so be 

scattered more widely? 
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Photo by Verne Morton. 

Wild Carrot showing blossoms and seed 
clusters 

(4). Does the seed cling 

to its stem or break away 

readily when it is touched? 

(5). What is the general 

shape of the seed-cluster? 

Does it contain many seeds 

or few? Even if the seeds 

of an umbel have fallen off 

or been blown away the rec- 

ord of their abundance is 

left in the tiny stems on 

which they grew. Count 

the number of these little 

stems in one of the small 

clusters which make up the 

whole umbel; multiply by 

the number of larger stems 

in the umbel. Consider the 

amount of seeds which a 

plant might produce that 

begins to blossom in June 

and continues in bloom till 

October; its first seed ma- 

turing in July and succes- 

sive clusters continuing to 

ripen till the coming of 

frost. 

(6). What should you 

consider the best ‘means of 

destroying such a_ prolific 

weed ? 

(7). What do you think 

is the reason that the wild 

carrot remains untouched, 

growing tall and maturing 

its seeds in lanes and pas- 

tures where cattle graze? 

(8). Have you noticed 

any birds feeding on the 

seeds of the wild carrot? 
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(9). If you have found an autumn seedling describe its root; its crown. 

Was it near a plant which had scattered seeds? 

Facts for the Teacher—The wild carrot is known in somé localities as the 

“ Bird’s-nest Weed,” the maturing seed-clusters curving inward and looking at first 

soft and wooly from the myriads of tiny spines on the seeds, which while immature 

are nearly white but later turn grayish-brown and become stiff. The abundance of 

the seed is amazing; the writer counted the number in a single “ bird’s-nest”’ con- 

taining thirty-four of the tiny umbels; the whole number of seeds was seven hun- 

dred eighty-two and the plant from which it was taken would have developed nine 

more such seed-clusters for, at the time, it bore two bird’s-nests, three flower 

clusters and five buds in different stages of development. 

A cheap lens is very desirable for the study of the seed, one of very moderate 

power bringing out its elliptical or lemon-like shape, its grooved sides, with ridges 

thickly beset with spines, which at the merest touch from a passing animal or a 

person’s garments “catch on for a ride” and the seed is carried far and wide. Its 

color is grayish-brown and it is light in weight and may be carried by the wind. 

Birds prefer the smooth seeds of other plants to the spiny ones of this. The 

stem of the plant even when green is tough and woody; its leaves are rough and 

have an unpleasant odor and an acrid taste which protect it from grazing animals. 

Altogether, the wild carrot is a plant well fitted to maintain itself in a hard 

struggle for existence, crowding out its betters in pasture and meadow and render- 

ing them useless. Winter’s cold cannot harm it for it is biennial, its seeds often 

germinating in the fall and sending down a long slender tap-root crowned with an 

inconspicuous little tuft of leaves; it thus stores up a supply of starchy food which 

enables it to start early the next season and attain great vigor. The root when 

fully grown is six or eight inches long, about as thick as one’s finger, and yellowish- 

white in color. It is very acrid, somewhat poisonous and should not be tasted. 

The surest means of extermination is to prevent seed-production by cutting or 

up-rooting the plant as soon as its first blossoms open; but the work needs to be 

very thoroughly done in any locality where it is prevalent for a few stragglers in 

some out-of-the-way corner can supply seed enough to plant a whole country side. 

A WASP NEST. 

As it is quite impractical to ask the children to study hornets and wasps 
while these peppery insects are carrying on the work of their families in 

the nests, the next best thing is to study the finished nest and partly by 
observations and partly by reading to give the pupils an understanding 

of the life and architecture of these remarkable little socialists, 
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LEsson XXXIV. 

THE HOUSE OF A WASP FAMILY. 

Purpose——To study the dwelling of the wasps and see how it is fitted 
for their needs. 

Material—One of the wasp’s nests found in trees or other protected 

places. With sharp scissors remove one side of the covering of the nest, 
leaving the combs exposed and ask for the following observations. 

Observations for the pupils: 

(1). Which kind of wasp do you think made this nest? 

(2). Of what is the nest made and where did the wasps get the 
material ? 

(3). How do the wasps make the wood into paper?- 

(4). Is the covering of the nest all the same color? 

(5). Do these differences in color give you an idea of how the wasps 

build the paper of the nest? 

(6). Does the paper of wasp’s nests tear more easily one way than 

another? 

(7). Is the covering of the nest solid or in layers? 

(8). Is the covering a protection from water? Pour water on one 

side of the nest and see if it is waterproof. 

(9). Where is the door of the nest where the wasps went in and out? 

(10). Do you believe that some wasps were posted as sentinels at this 

door to give warning if intruders came? 

(11). How many combs or stories are there in the wasp’s house? 

(12). How are they fastened together and how are they suspended 

from the branch or rafter? 

(13). Do the cells open upward or downward? 
(14): Compare the combs of the wasp’s nest with those of the honey 

bee. How do they resemble each other and how do they differ? 
(15). For what are these combs in the wasp’s nest used? 

(16). How do the wasp babies manage to stay in the cells head down- 
wards? 

(17). Are all the cells the same size? Do you know the reason for 
this difference in size? 

(18). Are the cells lined with a different color, and does this lining 

extend out over the opening in some cases? 

(19). Is the lining of the cells made of paper also? 
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(20). Do you know how the young wasp looks, and how the white 

lining of the cells was made? 
(21). Do wasps store food to sustain them during the winter? 

(22). What happens to the wasps in the winter? 
(23). What is the food of the wasp? 
(24). Is the wasp nest used for the same family year after year? 

(25). Can you describe the beginning of this wasp nest? What sort 

of a wasp made it and how large was it at first? 

(26). How do the wasps enlarge their nests? 

(27). How do wasps benefit us? 

English lesson.—The life-history of a wasp which lived in this nest. 

Facts for the Teacher—Both the yellow jackets and the black hornets build in 

trees and similarly although the paper made by the yellow jackets is finer in texture. 

The nest is made of paper made of bits of wood which the wasps pull off with 

their jaws from weather-worn fences or boards. This wood is reduced to a 

pulp by saliva which is secreted in the wasp’s mouth and is laid on in little 

layers, which can be easily seen by examining the outside of the nest. These 

layers may be of different colors. A wasp will come with her load of paper 

pulp and using her jaws and front feet for tools she will join a strip to the 

edge of the paper and pat it into shape. The paper tears more readily 

along the lines of the joining than across. The cover of the nest is 

made in many layers of shell-like pieces fastened together and the outer layers 

are water proof. The opening of a nest is at the bottom. Mr. Lubbock has 

shown that certain wasps are stationed about the door as sentinels to give 

warning on the approach of the enemy. The number of stories of combs in 

a nest depends upon the age and size of the colony. They are fastened to- 

gether firmly near the center by a central core or axis of very strong firm 

paper, which at the top is attached to a branch or whatever supports the nest. 

The cells all open downward, in this respect differing from those of the honey-bee 

which are usually placed horizontal. The’ wasp comb differs from the honey 

comb in that it is made of paper instead of wax and that the rows of cells are 

single instead of double. The cells in the wasp comb are not for storing 

honey. but are simply the cradles for the young wasps. These young wasps 

are footless grubs which cling to the cell by means of a disc-like organ 

at the rear end of the body, and they also can hold on by their jaws. 

There are in the nest usually three sizes of cells; in the smallest ones 

are reared the workers, in the next larger the drones, while the queens are 

developed in the largest of the cells and these are often made longer by a 
projecting cap. The cells are lined with white silk, and the caps of the cells 

are also made of the same material. The silk is spun by the larva before it 

changes to a pupa. While wasps are very fond of honey and other sweets 

they are also fond of animal food and eat a great many insects. As no food is 
stored for feeding the family during the winter all wasps excepting the queens 

die of the cold; the queens crawl away to some protected place and seem to be 

able to withstand the rigors of winter, and each queen when she comes out in the 

26 
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spring makes a little comb of a few cells and covers it with a thin layer of paper. 
She then lays eggs in these cells and gathers food for the young; but when 

these oldest members of the family, which are always workers, come to maturity. 

they build the nest larger and feed the young. Then all the queen has to do is 

to lay eggs in the cells as fast as they are made. Wasps make their houses 

larger by simply cutting away the paper from the inside of the covering. to 

give more room for building the combs wider, and by building additional 

layers on the: outside of the nest. Thus it is that every wasp nest, however 

large, began with just a little comb of a few cells and was enlarged to meet 

the needs of a rapidly growing family. Ordinarily the nest made one year 

is not used again. Wasps are of great benefit to us because they live so largely 
upon mosauitoes and flies. 

References —“ Wasps and Their Ways,” Morley; “ Wasps Social and 

Solitary,” Peckham; ‘“ Manual for the Study of Insects,’ Comstock; 
“ Insects,” Kellogg. . 

Photo by M. V. Slingerland. 

Nest of Black Hornet with covering cut away’ 
iid bay) ii 
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In the increasing complexities of our lives we need nothing so much 

as simplicity and repose. In city or country or on the sea, nature ts the 

surrounding condition. It is the universal environment. Since we can- 

not escape this condition, it were better that we have no desire to escape. 

It were better that we know the things, great and smali, which make up 

this environment, and that we live with them in harmony, for all things 

are of kin; then shall we love and be content. 

All men love nature if they but knew it. The methods and fashions 

of our living obscure the universal passion. The more perfect the ma- 

chinery of our lives the more artificial do they become. Teaching 1s 

ever more methodical and complex. The pupil is impressed with the vast- 

ness of knowledge and the importance of research. This 1s well; but at 

some point in the school-life there should be the opening of the under- 

standing to the simple wisdom of the fields. One’s happiness depends 

less on what he knows than on what he feels. 

L. H. Baitey in “ The Nature Study Idea.” 

Drawn by a lad of thirteen years. 

A Muskrat. 

The editor wishes to acknowledge the courtesy of the Doubleday Page 

Company in giving the use of the engravings from “ How to Keep Bees ” 

for illustrating the lessons on the Honey Bee in this leaflet. 
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IN THE SYLLABUS OF NATURE STUDY AND AGRICULTURE ISSUED 

BY THE NEW YORK STATE EDUCATION DEPARTMENT. 

THE. MUSKRAT. 

Although but few of our common wild animals are available for winter 

study, yet they offer a most fascinating phase of nature-study, since 

the reading of tracks in the snow is a part of every boy’s education who 

aspires to a knowledge of wood lore. The boy who reads the writing 

made by small feet on the soft snow or on the mud of stream margins is 

sure to be looked upon with great admiration by boys less skilled in its 

interpretation. It is well for the nature-study teacher to avail herself of 

this fact, and by stimulating such ambition she may get her pupils so 

interested that they will follow not only the tracks, but the animal itself 

and learn its habits. 

LESSON XXXYV. 

MUSKRAT TRACKS. 

Purpose.—To teach the pupils where to find the tracks of the muskrat, 

how they look, and from the tracks to discover something of the winter 
habits of the animal. 

Material—tInduce the pupils to discover and describe all of the tracks 

they can find about the edges of a creek, pond or marsh. 

Observations.—(1). If you have found tracks of the muskrat in what 

locality did you discover them? 

(2). Measure the track as follows: (a) width and length of the print 

of one foot; (b) the width between the prints of the two hind feet; (c) 

the length between the prints made by the hind feet in several successive 
steps or jumps. 

(3). Is the track made by walking or jumping? 
[805] 
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(4). Can you see in it a difference in the size of the front and hind 
feet? 

(5). Judging from the track where do you think the muskrat came 

from? ; 
(6). Could you discover from the track what it was hunting for? 

(7). What mark does the tail make in the snow or mud? 
(8). Judging from its mark describe the tail of the muskrat. Is it long 

or short, bare or bushy, slender or strong? 

Facts for the Teacher—The muskrat is essentially a water animal and, there- 

fore, its tracks are to be discovered about the margins of ponds, streams or in 

marshes. Measuring the track is simply a device for getting the pupils to note 

its size and shape more carefully. Whether the tracks are made by walking or 

jumping depends upon the depth of the snow; if it is deep the muskrat jumps, 

but on mud of shores or shallow snow it simply runs along unless frightened. The 

track shows the front feet much smaller than the hind feet; the latter are large 

and the toes are webbed. During the winter the muskrats dwell in their burrows 

in the banks of streams or in their lodges built of mud and reeds; therefore, we 

find their tracks during the thaws of March or February on the margins of brooks 

or ponds where the little creatures come out of the water to seek for food. The 
muskrat track is, however, characterized especially by the imprint made by the tail. 

When the animal jumps through the snow the mark of the tail follows the paired 

imprints of the feet; when it walks there is always a trail of its strong, long, naked 

tail making a continuous line in the snow; and this will always identify the track 

of the muskrat from that of the mink, as the bushy tail of the latter does not 

make so distinct a mark. 

LESSON XXXVI. 

HOW THE MUSKRAT LOOKS. 

Purpose.—To lead the pupils to observe this interesting animal and 

note how it is fitted to live its own life. 

Material.—If possible the teacher should have a live muskrat in cap- 
tivity for these observations. If one is trapped with the “figure 4” it 
will not be injured, and it may be made more or less tame by feeding it 

with sweet apples, carrots or parsnips. The pupils can thus study it at 
leisure, although they should not be allowed to handle the creature as it 

inflicts very severe wounds with its front incisors. If a live muskrat 

~ cannot be obtained perhaps some hunter in the neighborhood will supply 

a dead one for the observation lesson. If neither of these are available 

try to induce the boys who are interested to make the observations in the 

field, as far as possible, and give the information to the class, 
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(1). How long is the muskrat? How much of its whole length is 

tail? 
(2). What is the general shape of its body short and heavy or long 

and slender? 

(3). Describe its eyes, ears and teeth. 

(4). Describe the fur; is it long and thick, coarse or fine? 

(5). What is its color above and below? 

(6). What is the name of the muskrat fur in the markets? 

(7). Has the muskrat whiskers, like mice and rats? 

(8). Compare the front and hind legs as to size. 
(9). Compare the front and-hind feet in size and shape. 

(10). Do you find a web between the toes of the hind feet and if so 

what do webbed toes indicate? 

(11). Describe the tail; is it long or short, round or flat? If the latter 

is it flattened at the sides or above and below? Describe the covering of 

the tail. 
(12). What do you think a strong flattened tail is used for? 

Facts for the Teacher—The muskrat may reach the length of two feet, although 

ordinarily it has a body about a foot long with a tail about eight inches in length. 

In general shape the body is stout and thick set, the head is rounded and it has the 

general appearance of that of a large meadow mouse. Its eyes are black and shin- 

ing, the ears are short and close to the head, the teeth are like those of other rodents 

consisting of a pair of front teeth on each jaw, then a long, bare space and four 

grinders. The fur consists of an outer coat of long rather coarse hair and an under 

coat of short, thick, fine hair. In color the fur is dark brown above with a darker 

shade along the middle of the back. Beneath it is grayish and whitish on the throat 

and lips; there is a brown spot on the chin. In preparing the pelts for use commer- 

cially the long hairs are plucked out, leaving the soft, fine under coat which is dyed 

a | phos WY v0. 

Drawn by A. MacKinnon a boy of 13 years. : 

A Muskrat’s Summer Home. 
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and sold under the name of “electric seal.” The muskrat has long hairs about 

the nose and mouth, like the whiskers of mice and rats. The hind legs are much 

larger and stronger than the front legs and the hind feet are much longer than 

the front feet, and have a web or membrane between the toes; there are also stiff 

hairs which fill in the space between the toes outside the web, thus making the 

large hind foot into a good swimming organ, for wherever we find webbed toes 

we find the feet bearing them used as oars. The front toes are not webbed and 

are used for digging. The tail is long and stout and flattened at the sides, covered 

more or less with scales, but with little or no fur upon it. Its tail is used as a 
scull and also as a rudder when the animal is swimming. 

Photo by S. A. Lottridge. 

The Winter Lodge of the Muskrat. 

LESSON XXXVII. 

THE HABITS AND HABITATION OF THE MUSKRAT. 

Purpose——To make the pupils: acquainted with the interesting facts 

concerning this animal. 

Method.—It would be most desirable if some of the muskrat lodges 

could be discovered and studied during the winter; otherwise let the 

pupils read concerning the habits of the muskrat and try to verify what 
they read or add to the facts studied in the books, 
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Observations.—(1). Is the muskrat better fitted to live in the water than 
on the land? 

(2). Describe how it is fitted to live in the water in the following par- 

ticulars: feet, tail, fur. 

(3). How much of the muskrat can you see when it is swimming? 

(4). How long can the muskrat stay under water when it is diving? 

(5). What is the food of the muskrat? 

(6). Does it wash its food before eating it? 

(7). At what time does it usually go hunting for food? 

(8). Have you ever discovered a muskrat’s dining room? If so de- 

scribe it. 

(9). Does the muskrat always build itself a winter house? 
(10). Describe the structure of the winter lodge of the muskrat in the 

following particulars: Size, where built, of what material, how many 
rooms, what the bed is made of, the entrance and its arrangement so 

it will not be closed with ice, and the means of ventilation of the nest. 

(11). Is such a home built by one muskrat or by more and how many 

live within it? 

(12). Describe a muskrat’s burrow in the bank in the following par- 

ticulars: The entrance, nest, ventilator and ‘back door. 

(13). In what situations do the muskrats build houses for winter, and 
in what situations do they live in burrows in winter? 

(14). What are the muskrat’s enemies? How does it escape them? 
(15). How does the muskrat fight? Is it courageous? 

(16). At what time of year is it comparatively safe and at what time 
is it exposed to greatest danger? 

(17). How does the muskrat give warning to its fellows when it sees 

signs of danger? 

(18). Why is this animal called muskrat? 

Subject for essay.—The resemblances and differences in the habits of 

the muskrat and the beaver. 

Facts for the Teacher—The muskrat is better fitted by form for life in the water 

than on land. It is heavy-bodied and short-legged and, therefore, cannot run very 

rapidly when on land. Its hind feet are webbed and its hind legs are strong, so 
that they act as oars when swimming. The tail is strong and flattened at the sides, 

so that it acts as a rudder and propeller. The fur next to the body is soft and 

fine and makes a waterproof covering for the creature so that however much it 

swims or dives it is never wet. When it is swimming you can see its nose and 

sometimes the head and the end of the tail. It is a skillful diver and has been 
known to stay under water for several minutes. Its food is largely roots, especially 

those of the sweet flag and yellow lily; it also feeds upon other aquatic plants and 

is very fond of shell fish. Mr. Sharpe tells us that he has seen muskrats wash 
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their food by sousing it up and down in water many times before eating it. Often 
a muskrat will choose some special point upon the shore of a stream or pond, 

which it uses for a dining room and here will take its pieces of lily root or fresh 

water clams to eat them, leaving the debris which indicates the place. The muskrat 

does most of its hunting for food at night, although sometimes it may be seen in 

the day time. Whether a muskrat builds itself a winter lodge or not depends 

somewhat upon the nature of the shore of the stream or pond which it inhabits. 

If its shores are particularly fitted for burrows then the burrow will be the winter 

home, but if the banks are shallow several of the muskrats will work together 

building regular cabins. They use mud and reeds and build upon a foundation of 

tussocks of rushes in the stream. Upon such a foundation they make a snug- 

covered chamber. There is usually a passage leading down from this chamber to 

the water below and an air hole above for ventilation. These cabins may be built 
also in the low drooping branches of willows or on other objects. In these cabins, 

cosily cuddled together, three or four in a chamber, the muskrats pass the winter. 

After the streams are frozen they are safe from their enemies and are always able 

to go down.into the water to get the roots of the water plants when they are 

hungry. The chambers are usually provided with a nice bed of leaves and moss. 

When the muskrat burrows in the bank the main entrance is below the surface of 

the water; the burrow slants upward and the nest is built above the reach of high 
water, and from the nest an air hole is made for ventilation; and there is. also 

often a passage leading out to dry land, and the entrance to this passage is hidden. 

The flesh of the muskrat is very delicious and, therefore, the animal has many 

enemies; foxes, weasels, dogs, especially the mink, and also hawks and owls prey 

upon it. It escapes these enemies by swimming and also by having fur which is 

the color of its surroundings. It is a very courageous animal and fights by biting 

with its strong incisors. The muskrat dwells in safety during the winter when the 

friendly ice protects it from all its enemies except the mink; but it is exposed to 

great danger when the,streams break up in the spring, for it is then often driven 

from its cabin by floods and preyed upon while in this helpless condition. The 

muskrat gives warning of danger to its fellows by splashing the water with its strong 

tail. It is called muskrat because of the odor which is something like musk; this 

odor comes from two glands which are on the lower side of the body between the 

hind legs, and may be seen when the skin is stripped off. 

THE: HONEY: BEE. 

The best of naturalists have spent years studying the habits and adapta- 

tions of the honey bees, and, as yet, the story of their wonderful ways is 

not half told. Although we know fairly well what the bees do, yet we 
have no inkling of the processes which lead to a perfect government and 

management of the bee community ; and even the beginner may discover 

things never known before about these fascinating little workers. In be- 

ginning this work it might be well to ask the pupils if they have ever heard 



TEACHER’S LEAFLET. SII 

Photograph by W. Z. Hutchinson. 

Bees hanging in a curtain secreting wax; comb being built in the centre above. 

of a republic that has many kings and only one queen; and where the citi- 

zens do all the governing without voting, and where the kings are power- 

less and the queen works as hard and longer than any of her subjects, and 

then tell them that the pages of history contain no account of a republic 

so wonderful as this; yet the nearest bee hive is the home of just this 

sort of government. 

In addition to the interest of the bee colony from a nature-study stand- 

point, it is well to get the children interested in bee-keeping as a com- 

mercial enterprise. A small apiary well managed may bring in an accept- 

able income; and it should be the source of a regular revenue to the boys 
and girls of the farm, for one hive should net the young bee-keeper from 

three to five dollars per year and prove a business education to him in 

the meantime. 

In almost every country or village community there is an apiary, or at 

least some one who keeps a few colonies of bees; to such the teacher must 

turn for material for this lesson. If this is not practical the teacher may 

purchase specimens from any bee dealer; she may, for instance, get an 

untested queen with attendant workers in a queen cage sent by mail for 

a small sum. These could be kept alive for some time by feeding them 
with honey, during which time the pupils can study the forms of the 
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two castes. Any apiary during September will give enough dead drones 
for a class to observe. Although ordinarily we do not advocate the study 

of dead specimens, yet common sense surely has its place in nature-study ; 

and in the case of the honey bee a closer study of the form of the insect 

(Original, drawn by A. G. Hammar.) 

Tur Honey Bre I.—D, head of drone; Q, head of queen; W, head 
of worker; X, ventral surface of worker showing plates of wax, 

is desirable than the living bee might see fit to permit. There are no 

more wonderful instances of adaptation of form to life than is found in 

the anatomy of the workers, queens and drones; moreover, it is highly 

desirable if the pupils are ever to become’ bee-keepers that they shall 

know these adaptations. 
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Lesson XXXVIII. 

THE WORKER. 

Purpose.—To study the form of the worker. 

Material.—A few dead workers which may be found on the floor of 

any honey house. A lens is almost necessary for this lesson, and a’ com- 

pound microscope used with a low power would be a very desirable ad- 

junct. This lesson should not be given below the fifth grade; and it is 

better adapted to eighth grade work. 

Observations.—(1). How many divisions of the body are there? 

(2). What organs are borne on the head? 

~ (3). Are these small simple eyes between the large compound ones? 

(4). What is the difference between the large eyes and the small? 
(5). Describe the antennae. 

* (6). What can you see of the mouth? Describe it. 

(7). Look at the tongue under the microscope and see how it is fitted 

for getting nectar from flowers. 

(8). What organs are borne on the thorax? 

(g). Study the front or middle leg. How many joints has it? 
(10). With a lens find the antennae cleaner on the front leg. De- 

scribe it. 

(11). Describe the feet and claws. 

(12). Compare the third segment of the hind leg with that of the 

front leg. : 

(13). Note that this segment of the hind leg is much wider. Note 

its form and describe how it forms the pollen basket. 

(14). Study the second joint of the hind leg, and note the wax pincers 
and the pollen combs. 

(15). Compare the front and hind wing as to shape and size. 

(16). How many rings are there on the abdomen and how are the 
rings colored above. 

(17). Study the lower side of the body; do you know where the wax 
comes from? 

Topics for an English lesson—Development of the larva of the 

worker bee; the duties of a worker bee from the time it issues from its 

cocoon until it dies working for the colony. 

Facts for the Teacher.—The teacher must decide for herself how many of these 
questions her pupils will be able to answer correctly. An ordinary hand-lens will 
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show all of the objects mentioned except the facets of the compound eyes and the 
structure of the tongue and sting. 

There are three divisions of the body of the bee, as in all insects. These are 

head, thorax and abdomen. The head bears the eyes, antennae and mouth parts. 

Legs and antenna of the honey bee (original drawn by A. G. Hammar). 

Tue Honey Bee II.—A, outer surface of hind leg showing the 
nine segments and claws; pb, the pollen basket of tibia; B, 
tnner surface of part of hind leg; wp, wax-pincers, pc, pollen- 
combs; C, inner surface of part of hind leg of queen; D, inner 
surface of part of hind leg of drone; E, part of middle leg of 
worker; s, spur; F, part of fore leg showing the antenna cleaner 
a; G, part of antenna showing sense-hairs and sense-pits. 

(Fig. p. 74; Wa) 
There are three 

tiny simple eyes 

situated between 

the large eyes; 

these small eyes 

are simple, that 

is, each eye is 

complete in it- 

self, while the 

two large eyes on 

each side of the 

head are com- 

pound, that is, 

composed of many 

six-sided eyes. The 

antenna has two 

parts and may 

be plainly seen, 

one straight joint 

arising from the 

face and a longer 

end portion which 

is curved and is 

made up of many 

tiny joints. There 

is also a_ short, 

round, _bead-like 
joint where the 

antenna joins the 

face. With a lens 

you can see the 

jaws of the bee 

folded across each 

other, like a pair 
of hooks, and be- 

low them _ the 

tongue, which is 

a sucking tube 

and can be ex- 

tended with a pin 
if the specimen is not too brittle. (Fig. p. 74, X) The length of the tongue 
is very important as upon this depends the ability -of the bee to get nectar 
from deep flowers. 
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The thorax bears three pairs of legs below and two pairs of wings above. Each 

leg has six joints and the foot has four joints and a pair of claws. The front leg 

shows the antennae comb between the tibia and tarsus. (Fig. p. 76, F.) Fora 

study of the hind legs see Fig. p. 76, A and parts labelled; this shows the pollen 

basket which is a long cavity bordered by hairs wherein the pollen is piled and 

carried. On the other side of the large joint of the foot are rows of spines, which 

are used to remove the pollen from the pollen baskets. (Fig. p. 76, B.) 

There are two pairs of wings, the front being larger than the hind pair. If the 

bee you are studying is old and has done much work the wings will be frayed at 

the edges. There are six segments or rings to the abdomen plainly visible from 

above. If the five segments next the thorax are marked above with yellow bands 

on their front edges the bee is an Italian. On the lower side of the body each 

ring is made up of a central plate with an overlapping plate on each side, and just 

at the front edge on each side of the central plate is a wax pocket, which cannot be 

seen unless the bee is dissected and studied with a microscope. From these pockets 

are secreted little flakes or plates of wax and often at the height of the season, 

if the bee be examined, three or four pairs of these wax flakes may be. seen with 

the unaided eye on the lower side of the abdomen. And although these wax 

pockets cannot be seen by the pupils, it is well for the teacher to explain where they 

are. (Big. -p. 74, X.) 

Lesson XXXIX. 

THE QUEEN. 

Purpose.—To study the form of the queen bee. 

Material.—A queen bee either alive or dead, but preferably a live queen 
in a queen cage with her attendants. 

Observations—(1). How does the queen differ in size and shape from 

the worker? 

(2). Has she pollen baskets or pollen combs on her hind legs? 

(3). How ‘does the shape of the abdomen differ from that of the 

worker ? 

Topics for English lesson—The life of a queen bee. This should 

cover the following points: The kind of cell in which the queen is de- 

veloped ; the kind of food in which she is reared; the fact that she never 
stings people but reserves her sting for other queens; why she does not 

go out to gather honey; how and by whom and on what she is fed; she . 
would not use pollen baskets if she had them; the work she does for the 

colony; the length of her life compared with that of a worker; the time 

of year when new queens are developed, and what becomes of the old 

queen when a new one takes her place; why she is called a queen. 

Facts for the Teacher—The queen is much larger than a worker; she is a very 

graceful insect. Her body is long and pointed and extends far beyond the tips 
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of her closed wings. (Fig. p. 78, 1.) She has no pollen baskets or pollen combs 

on her legs, because it is not a part of her work to gather pollen or honey. The 

queen bee starts life as an ordinary worker egg; this egg is selected by the worker 

bees for development; the partitions of the cells around the cell in which it was laid 

are torn away and a large projection is built out over the top. (Fig. p. 78, 4.) As” 

soon as the egg hatches into a little white grub it is fed for three days on the 

same food as other 

worker larvae; then 

a special substance 

. secreted by the work- 

er bees, called royal 
jelly, is fed to this 
favored larva. This 

food is very nourish- 

ing and develops the 

larva to its fullest 

extent. After being 

thus fed for five 

days the cell is 

sealed and the larva 

weaves around her- 

self a silken cocoon 

and changes to a 

pupa. When _ she 

changes from a pupa 

to a full-grown bee 

she cuts a circle in 

the cover of the cell 

and finds her way 

out. Her first work 

is to hunt for other 

queen cells and if she 

finds one she usually 

makes a hole in its” 
side and_ stings to 

death the poor prin- 

cess within. Ifin her 

first walk she finds 

another _—_ full-grown 

Tue Honey Ber III.—-1, Queen Bee, enlarged; 2, Drone; wo the two fight 
3, Worker; 4, Queen cells. until one succumbs. 

The queen never uses 

her sting upon anything or any one but a rival queen. After a few days she takes 

her marriage flight in the air where she mates with some drone and then returns to 

her hive and begins her work as the mother of a colony by laying eggs in the cells. 

She runs about on the comb, pokes her head into a cell to see if it is ready, then 

turning about thrusts her abdomen in and neatly glues an egg fast to the bottom. 

When the honey season is-at its height she works with great rapidity, sometimes 
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laying at the rate of six eggs per minute, and often laying three thousand eggs 

per day, which is twice her weight. If the workers do not allow her to destroy 

the other queens, then she takes part of her colony with her and swarms out, 

seeking a home elsewhere. 

References.—* The Bee People,” p. 93; “ How to Keep Bees,” p. 27. 

~ 

Lesson XL. 

THE DRONE. 

Purpose.—To study the form and life of the drone. 

Material —A dead or living drone; preferably a living specimen. 

Observations —(1). How does the drone differ in size and form of 

body from the worker? 

(2). How does he differ in these respects from the queen? 

(3). Has he pollen baskets on his legs? 

(4). Has he a sting? 

(5). Compare his eyes with those of the queen and worker. 

(6). Compare the size of his wings with those of the queen and worker. 

Topic for English lesson—The drone. This should cover the follow- 
ing points: In what sort of cell are the drones developed; does he go 

out to gather honey or help in the work of the hive; how is he fed; how 

is he unfitted for work for the colony in the following particulars : Tongue, 

lack of pollen baskets, lack of sting, no wax pockets; why the drone 

should be called a prince or king; the death of the drones; when and 

by what means does it occur. 

Facts for the Teacher—The drone differs much in shape from the queen and the 

worker. He is broad and blunt, being very different in shape from the queen, and 

larger than the worker. (Ivig. p. 78, 2.) He has no pollen baskets on his legs and 

has no sting. His eyes are very much larger than those of the queen or the worker 

and unite at the top of his head. (Fig. p. 74, D.) His wings are larger and stronger 

than those of the worker or queen. It is not his business to go out and gather 

honey or help in the work of the hive. His tongue is not long enough to get 

honey from flowers; he has no pollen baskets in which to carry pollen; he has no 

sting to fight enemies and no pockets for secreting wax; he is fed by his sister 

workers until the latter part of the season when the honey supply runs low and 

then he is stung or bitten to death by these same sisters who have always given 

him such good care. The drone should be called a prince or king since his particu- 

lar office in the hive is to mate with the queen, 
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Lesson XLI. 

THE HONEY COMB. 

Purpose.—To study the marvelous structure of this product. 

Material.—A section filled with honey and also a bit of empty comb and 
a bit of commercial foundation comb which may be obtained in any apiary. 

Observations.—(T1). 
Look at a bit of emp- 
ty honey comb; what 

is the shape of the cell 

as you look down in- 

to it? 

(2). What is the 

shape of the bottom 

of the cell? 

(3). How does the 

bottom of the cell join 

the bottom of the cell 

opposite ? Explain 

how honey comb 

economizes space as 

storage for honey, 

and why an economy 
A ‘“‘section” of honey. Note the six girders in the cap of : 

each cell. of space is of use to 

bees in the wild state. 

(4). In the hive is the honey comb placed so that the length of the 

cells are horizontal or up and down? 

(5). Observe honey comb containing honey; how is the honey re- 

tained in the cells? 
(6). Carefully take off a cap from the honey cell and see if you can 

find the six girders that extend inward from the angles of the cell to 

support the circular portion in the center. 

(7). By what means is the honey comb made fast to the sides of the 

section or the hive? 

(8). Study a bit of foundation comb and note where the bees will 

pull out the wax to form the cell. 

(9). Why and how is foundation comb used by the bee-keeper? 

(10). For what purpose besides storing honey are the cells of honey 

comb used by the bees? 
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Facts for the Teacher—The shape of the cell of a bee comb is six-sided in cross 

section. The bottom is a three-sided pyramid and its sides help form the pyramid 

at the bottom of the cells opposite, thus economizing every particle of space. In 

the hive the cells lie horizontal usually, although sometimes the combs are twisted. 

The honey is 

retained in the 

cell by a cap of 

wax which is 

made in a very 

cunning fashion; 

it consists of a 

circular disc at 

the middle sup- 

ported from the 

six angles of 

the cell by six 

tiny girders. The 

comb is made 

fast to the sec- 

tion of the hive Two brood frames; one is filled with commercial foundation comb. 
by being plas- 

tered upon it. The foundation comb sold to apiarists is quite thick, so that 

the edges of the cell may be drawn out and almost complete the sides of 

the cell. However, the foundation comb is expensive and is ordinarily used by 

the bee-keeper simply as “ starters,’ which means a little strip a few inches or so 

in width fastened to the top of a section just to give the bees a hint that this is 

the direction in which the comb should be built, a hint which the bees invariably 

take. The cells of honey comb are used also for the storing of bee-bread and 

also as cradles for the young bees. 

se starter”’ of foundation comb. The other sections show 
the work of the bees in drawing out and building on the “‘ starters.” 

The section at the left has a 

Lesson XLII. 

THE HIVE. 

Purpose.—To study the hive and its products. 
Material.—This lesson should be in the nature of a demonstration. If 

there is an apiary in the neighborhood, it is quite possible that the teacher 
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may show the pupils a hive ready for occupancy by the bees; in any case 

she will have no difficulty in borrowing a frame of brood comb and this 

with a section of honey which can be bought at the grocery store are 

sufficient if there is no observation hive. This lesson should be an in- 

formal talk between teacher and pupils and the following points should 

be brought out: | 

(1). What is the hive, and what do wild bees use instead of the hive? 

(2). Describe a brood chamber and a super and the uses of each. 

(3). How many and what bees live in a hive? 
(4). How the honey comb is made and placed and the purpose of it. 

(5). How the wax is produced and built into the comb. 
(6). How honey is made. 

(7). What bee bread is and its uses. 

(8). What propolis is and what it is used for. 

(9). How young bees look and how they are cradled and fed. 

(10). Does the removal of the honey from the supers in the fall do 

any harm to the bee colony? 
(11). How much honey should a good sized colony have in the fall 

to winter well? 
(12). How should the hives be protected in the winter and summer? 

Facts for the Teacher—The hive is‘the house which man furnishes for the bee 

colony; the wild bees ordinarily live in hollow trees or in caves. The usual hive 

consists of a box which is the lower story and of one or more upper stories, called 

“supers.” In the lower story are placed frames for the brood and for storing the 

honey for the winter use of the bees. In the supers are placed the sections, each 

of which is planned to hold a pound of honey. It is the habit of the bees to place 

their brood in the lower part of their nests and store honey in the upper portions. 

The bee-keepers have taken advantage of this habit of the bees and remove the 

supers with their filled sections and replace them with others to be filled, and thus 

-get.a large crop of honey. The number of bees in a colony varies; there should 

be at least 40,000 in a healthy colony. Of these a large proportion are workers, 

there may be a few hundred drones the latter part of the season but only one 

queen. The comb is built of wax and is hung from the frame so that the cells 

-are horizontal. Its purpose is to cradle the young and for the storage of pollen 

and honey. The wax used for building the comb is a secretion of the bees. When 

comb is needed a number of self-elected bee citizens gorge themselves with honey 
and hang themselves up in a curtain, each bee reaching up with her fore feet and 

taking hold of the hind feet of the one above her. After remaining thus for some 
time the wax appears in little plates, one on each side of the second, third, fourth 

and fifth segments of the abdomen. . This wax is chewed by the bees and made into 

comb. Honey is made from the nectar of flowers which the bee takes into her 
honey stomach. This, by the way, is not the true stomach of the bee and has 

nothing to do with digestion. It is simply a receptacle for storing the nectar which 
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is mixed with some secretion from the glands of the bee which brings about chem- 
ical changes, the chief of which is changing the cane sugar of the nectar into the 

more easily digested grape sugar of the honey. After the honey is emptied from 

the honey stomach into the cell it remains exposed to the air for some time before 

the cell is capped and thus ripens.. It is an interesting fact that up to the seven- 

teenth century honey was the only means people had for sweetening their food, 

as sugar was unknown. 

Bee-bread is made from the pollen of flowers which is perhaps mixed with saliva 

so as to hold together; it is carried from the field on the pollen baskets of the hind 

legs of the workers; it is packed into the cell by the bees and is used for food. 

Propolis is bee glue; it is used as a cement and varnish; it is gathered by the bees 

from the leaf-buds of certain trees and plants, although when they can get it the 

bees will take fresh varnish. It is used as a filler to make smooth the rough 

places of the hive; it often helps hold the combs in place; it calks every crack; 

it is applied as a varnish to the cells of the honey comb if they remain unused for 

a time, and if the door of the observation hive be left open the bees will cover the 

inside of the glass with this glue, and thus make the interior of the hive dark. 

The young bees are footless, white grubs. Each one lives in its own little cell 

and is fed by the nurse bees, which give it partly digested food from their own 

stomachs. The removal of honey from the supers does not do any harm to the 

bee colony if there is enough honey left in the brood chambers to support the bees 

during the winter. There should be twenty-five or thirty pounds of honey left in 

the brood chamber for winter use. In winter the hives should be protected from 

the cold by being placed in special houses or by being encased in larger boxes, 

leaving an opening so that the bees may come out in good weather. The box hive 

is best for both winter and summer, as it surrounds the hive with a space, which 
is filled with chaff, and keeps the hive warm in winter and cool in summer. Many 

bee-keepers put their bees in cellars during the winter, but this method is not as 

safe as the chaff hive. Care should be taken in summer to place the hives so that 

they are shaded at least part of the day. The grass should be mown around the 

hives so that the bees will not become entangled in it as they return from the fields 

laden with honey. 

WINTER SEDDY- OF THE WALNUTS: 

Brack WaAtNutT (Juglans nigra). 

BuTTERNUT OR WHITE WALNUT (Juglans cinerea). 

Give some history of their commercial and horticultural value. Brit- 

ton states that the family name of-these trees is a contraction of the 

Latin Jovis glans, the nut of Jupiter, and the lover of nuts will not 

wonder at their being thus highly esteemed. But the timber is much 

more valuable than the fruit, the hard, rich, dark brown, beautifully 

grained wood of the black walnut causing it to be much in demand by 

cabinet makers; rifle manufacturers too, have used it for the gun-stocks 
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of many of the armies of the world. So, as the tree is of slow growth, 

good sized specimens are scarce, though occasionally one is met which 
has attained a century of age and height and massiveness of trunk to 

correspond, and such a sight makes one understand how primitive man 
might worship trees. 

The softer, lighter colored, golden brown wood of the butternut is in 

less demand, though, as it takes a satin-like polish, it is much used for 

interior finishing, especially in cars, steamships and public offices. 

If good specimens of either tree are within walking distance of the 

school, the time will be well used which is spent by pupils and teacher 

in visiting them for the purpose of studying near at hand. Particularly 

fortunate are those who can find a black walnut and a butternut in such 

close proximity that comparisons may be made and differences so care- 

fully noted that identification of either tree may be quite certainly made 

at any season. Winter is the best time to study the real characters of 

trees for then their outlines and ways of growth are not hidden beneath a 

thick dress of green leaves. And by the season’s twigs, and the winter 

buds the specimens may be distinguished as readily as in time of flower 
or fruit. 

Lesson XLIII. 

THE TREES. 

Purpose.—To assist the children to such close observation of the many 

points of likeness and difference that they may be able at any time to 

distinguish either tree from its relatives. 

Observations by Pupils —(1). Are the trees growing in a wood or in 
an open space, like a field or beside a road or street? 

(2). Note the habit of growth; that is, has the tree a low, wide- 
spreading head, forking near the ground, with branches few and irregu- 
larly disposed, or is it tall and upright, with a rather oblong but full and - 
rounded head? 

(3). Observe the bark, its color and corrugations, whether with wide 
furrows and smooth narrow ridges, or deeply divided into rough and 

rounded ridges which form a coarse net-work on the trunk. 

(4). Are the branches the same color as the trunk? Are they rough 
or smooth? | 

(5). What is the color of the young branches just below the last 

season’s twigs? Note the prominence and color of the leaf-scars. Do 

the dots which are the lenticels or breathing spores show in the bark? 
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(6). What is the color of the last season’s shoots? Are they dotted 
with lenticels and if so what is their color? Are the twigs solid like 

the branch from which they grew, or do they contain a pith? What 

is the color of the inner part of the twig? 
(7). Draw, as well as you can, the outline of one of the leaf-scars, 

putting in any dots or marks you may see inside it. What do you think 

caused the dots in the leaf scar? 

(8). Carefully note the shape and color of the winter buds. Are they 

rounded, or egg-shaped, or long and conical, or at all flattened. Are 

they smooth or woolly? Do they grow in the axils of the leaves or at 

the tips of the twigs or at both these points? Is there but a single bud 

at a place or several bunched together? Are the bud-scales many or few? 

Facts for the Teacher—When growing in a wood where they are obliged to reach 

upward for the sunlight the trees are likely to grow too tall and slender to be 
easily _— studied. 

When freely de- 

veloped in-open 

space the butter- 

nut has usually 

a short, thick 

trunk, branching 

near the ground 

and spreading its 
limbs abroad in 

a rather spraw- 

ling and scragg- 
ly fashion. The 

Black Walnut is 

a tree of much 

greater dignity 

with a straight 

and quite lofty 

trunk slowly ta- 
pering above the Photo by G. F. Morgan. 

lower branches Black Walnut in blossom. 

whicharethrown 

out horizontally and are usually shorter, than the upper ones, which spread at a 

wide angle, forming an open, spacious and very noble head. 

The trunks of both species are. grayish-brown and very rough, but the walnut 

is much darker in color and is more prominently ridged and deeply furrowed, the 

ridges tending to cross each other obliquely; the butternut has wider furrows and 

narrow ridges, often quite smooth on the top; they are also more up-and-down 

than those of the walnut. 

On large trees the main branches are rough but not so dark as the trunks; the 

young branches are darker and smooth, with leaf-scars showing plainly; those just 

= 

= 3 

= 
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below the season’s twigs are blackish-brown in the walnut, the leaf-scars not quite 

so large and knobby as those of the butternut, which are also lighter in color than 

the walnut. The butternut twig is a light, greenish-brown and both it and the 

young, brown branchlet below it, are distinctly marked with yellow specks of len- 

ticels. The black walnut twig is soft, deep brown, its lenticels so nearly of the 

same color that they are hardly noticeable; when cut transversely the twigs of both 

walnut and butternut show a soft brown pith in the center, that of the butternut 

being the darker, though the wood is lighter in color than the walnut. 

The winter buds of the walnut are ovate or rounded, deep brown, softly furry 

and with few scales; those of the butternut are oblong, conical, somewhat flattened, 

lighter brown and woollier; also they are, generally speaking, larger than those of 

the black walnut; the scales are few. In both species the buds seem to be crowded, 

often two or three together and apparently sitting on each other, the uppermost 

being the largest; they grow at the tips of the season’s twigs and just above the 

scars from which the leaves fell in the past autumn. 

The leaf-scars in both species are triangular in outline with the points rounded, 

and in each corner is a dot or bundle-scar, showing where the strong, inner fibres 

of the leaf-stalk were attached. Across the front border of the butternut leaf-scar 

is fringe of fine hairs which is lacking in the walnut. 

THE SUN: 

Most people go through life noticing little and caring less about the 

most wonderful things that happen in this world simply because they 

happen often; and the sun by shining every day cheapens its miracles 

in the eyes of the careless. While it hardly comes within the province 

of the nature-study teacher to give her pupils all the known facts about the 

sun, yet she can interest them in making many observations and thinking 

about their meaning; she can stimulate in the mind of the pupils a desire 

to know more of this great luminous center of our universe. 

Lesson XLIV. 

THE SUN. 

Purpose—To make the pupils observe and think about certain rela- 

tions between the sun and our earth. 

Method.—This lesson should be given in the upper grades and com- 

bined with arithmetic, reading and thinking. 

Observations.—(1). What does the sun do for us? 

(2). At what time of the day after the sun rises do we get the least 

heat from it? At what hour of the day do we get the most heat from it? 
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(3). Is the sun equally hot all day? Why does it seem hotter to 

us at one time of the day than another? 

(4). At what hour does the sun rise and set on the first of the follow- 
ing months: February, March, April, May and June. 

(5). Which is the shortest day of the year and how long is it? 

(6). Which is the longest day of the year and how many hours and 

minutes are there in it? 
(7). What day of the year is the sun nearest a point directly over our 

head at midday? . 
(8). Which day of the year is the sun farthest from the point directly 

above our heads? Explain why this 1s so. 

(9). Standing in a certain place mark by some building, tree or other 
object just where the sun rises in the east and sets in the west on the 
first of February. Observe the rising and setting of the sun from the 

same place on the first day of March and again on the first of April. 
Does it rise and set in the same place always or does it move north or 

southward? 
(10). Is the sun farthest south at the shortest day of the year? “If so 

is it farthest north at the longest day of the year? 

(11). At what time of the year does the sun rise due east? 
(12). The sun is so much larger than the earth that its force of gravity 

is twenty-seven times that of the earth. How much would your watch 

weigh if you were living on the sun? How much would you yourself 

weigh if you were there? - 
Topics for English lesson.—The size and distance of the sun; the heat 

of the sun and its effect upon the earth; what we know about the sun 

spots; our path around the sun. 
Experiment.—A shadow stick. Place a peg two or three inches high 

upright in a board and place the board lengthwise on the sill of a south 

window or where it will get 

the south light. Note the 

length cast by the shadow of 

the peg during a sunny day 

and draw a line with pencil or 
chalk outlining the tip of the 

shadow of the stick from 9 
a.m.to4 p.m. Makea similar outline a month later and again a month 

later and note whether the shadow traces the same line during each of 
these days of observation. Note especially the length of the shadow 

at noon. 

A Shadow Stick 
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Another excellent observation lesson for teaching the fact that the 

sun travels farther south in the winter is to measure the shadow of a tree 

on the school ground at noonday once a month during the school year. 
The length of the tree shadow can be measured from the base of the tree 

trunk and a memorandum made of it. 
Facts for Teachers.—The most obvious benefits which we receive from the sun 

are light and warmth, and all life upon our globe is dependent upon light and heat. 

We get the least heat from the sun directly after it rises or just before it sets, 

and we get the most heat from the sun at noon when it is most nearly over our 

heads. This is true, although the hottest part of the day may be at three o'clock 

in the afternoon, but this is because of the effect of the atmosphere blanket and 

not because the sun gives us more heat at that time. Of course, the sun is equally 

hot at all hours of the day and all days of the year; the reason why we do not get 

the same amount of heat constantly is because of our position in relation to it, 

and the reason why we get the least heat just after sunrise and just before sunset 

is because the rays of the sun strike us more obliquely and are obliged to pass 

through a much greater distance of our atmosphere. Question 4 the children 

should answer preferably by observation, but if not possible by observation through — 

consulting the almanac. This is merely to call their attention to the lengthening 

days. It would be well to continue this lesson through September, November and 

December, so that they shall notice more closely the fact of the shortening of the 

days during the autumn. The shortest day of this year, as computed from a cur- 

rent almanac, is the 22d of December, and it is 9 hours and 14 minutes; the longest 

day of the year is the 22d of June, and it is 15 hours and 6 minutes. On the 

longest d: » of the year the sun has reached the farthest point north and is, there- 

fore, most nearly above us at midda,. On the other hand, on the shortest day 

of the year it reaches its farthest point south and is, therefore, farther from the 

point directly above us at midday than during any other day of the year. A very 

good lesson for the children to read that will make these facts clear to them is the 

Supplement to the Home Nature-study Course by John W. Spencer, New Series. 

Volume III, April-May, 1907. This lucid explanation written in Uncle John’s best 

style is, in the editor’s opinion, a most valuable contribution to the study of the sun. 

The observations suggested in question No. 9 should be carried out by the pupils, 

so that they may see for themselves how much farther south the sun rises and sets 

in the winter than in the spring. Of course, our shortest day of the year comes 

when the sun is farthest south and our longest day when the sun reaches its farthest 

northern point. The sun rises due east and sets due west at the time of the 

autumnal and of the spring equinox. Answers to question No. 12 may be made 

most entertaining by simply multiplying the weight of any object by 2734. 

References——Any standard text book on astronomy, like, Newcomb 

& Holden, Sharpless & Phillips, Todd or Proctor. For the pupils’ essays 

“Star Land,” Ball; “ The Earth and Sky,” Holden; “ Stories of Star 

Land,” Proctor, are very good. 
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This new teaching for the farmer is a most attractive field for well-directed 
effort. We need more teachers for 1t in the colleges and normal schools 

and common schools. The teaching in our agricultural colleges should 

be seized with the missionary spirit, with the destre to send out young persons 

who care not so much to make professors and experimenters in the great 
institutions, as to give themselves to spread the gospel of nature-love and 

of self-respecting, resourceful farming through all the colleges and all the 

public schools. The time is coming quickly when the college or school 
that wants really to reach the people must teach rural subjects from the 

human point of view. The real solution of the agricultural problem— 
which is at the same time the national problem—as to give the countryman 

a vital, intellectual, sympathetic, optimistic interest in his daily life. For 
myself, if I have any gifts, I mean to use them for the spiritualizing of 

agriculture. 

We are on the borderland of a mighty ee we are watting for a leader 
to take us to its centre. 

—L. H. Bartey in ‘‘The Nature-study Idea’”’.— 

The editor wishes to acknowledge the very efficient help of Miss Ada Georgia in 
preparing the Home Nature-study Leaflets for the current year. 



HOME NATURE-STUDY COURSE. 

TEACHER’S LEAFLET. 

BASED ON THE WORK FOR FOURTH AND FIFTH YEAR PUPILS AS OUTLINED 

IN THE SYLLABUS OF NATURE STUDY AND AGRICULTURE ISSUED BY 

THE NEW YORK STATE EDUCATION DEPARTMENT. 

THE VIOLETS. 

After the special study of different flowers by the pupils, much interest 

may be added to the work by making a collection of all the species of a 

family in one locality. This is excellent training for quite incidentally 
it teaches the children to discriminate between two closely allied forms, 
to keep their eyes open for new forms, to note the different localities 

and habits of growth of flowers that resemble each other, and more 

than all it gives them object and special interest for completing the work. 

The violet family is almost ideal for beginning this systematic work; 

the flowers are attractive and easily found and are in all ways interesting; 

moreover, most of them blossom before the school term ends in June. 

Although the latest botanies list many species with quite minute dif- 

ferences, yet there are certain well-marked forms that may be found in 

any locality in New York State. 
To make this work of the greatest use and interest each pupil should 

make a portfolio of the violets of a locality. This may be in the form 
of pressed and mounted specimens or of water color drawings. In 

either case the mounted specimens or drawings should show the leaf, 

the leaf stem, the flower, the flower stem and the rootstock, and should 

be neatly labeled with the name, the locality and the date. A portfolio 

of drawings is, from the nature-study point of view more desirable, 

since through drawing and coloring carefully the pupils become more 

observant of the differences in structure and color which distinguish 

the species, and thus they learn more than they are likely to do by 

simply collecting and preserving the specimens. Such a portfolio may 

be made a most beautiful object; the cover of thick drawing paper may 

have an original design of conventionalized flowers and leaves of the 
[829] 
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violets. Each drawing 
may be followed by a 

page containing some 

appropriate quotation 

from botany, poetry or 
other literature, and also 

notes by the pupil. 

References.—Mathew’s 

Field Book of Amer- 

ican Wild Flowers; 

Nature’s Garden, Blan- 

chan; Brown & Britton’s 

Botany. 

Lesson XLV. 

A VIOLET. 

Object.—To make the 

pupil familiar with the 

different species of 

violets, their resem- 

blances and differences. 

Material.—This lesson 

should be given with 

Photo by Verne Morton. | €very species brought 

Sweet white violets growing on a mossy log. in for study. 

Observations: 
(x). Describe the locality and general nature of the soil where the 

violet was found. 

(2). Sketch or describe the shape of the leaf, paying particular atten- 

tion to its margin and noting if it is rolled toward the stem at its base. 

(3). Is the leaf stem longer or shorter than the leaf? 

(4). Does the leaf stem spring from the root or does it branch from 

another stem? Are the leaves opposite or alternate? 

(s). Is there a stipule (a small leaf-like structure) where the leaf 

stem joins the main stem? If so is it toothed on the edge? 

(6). What is the color of the leaf above? Below? 

(7). Are the leaves and stems downy and velvety or smooth and 

glossy? 
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Photo by Verne Morton 

The Dog Violet. Color of flowers pale lavender or whitish. A leafy- 
stemmed species. 

(8). Does the flower stem come from the root of the plant or does it 

sgrow from the main stem at the axil of a leaf? 

(9). Are the flower stems long enough so as to lift the flowers above 

the foliage of the plant? 
(10). How many sepals has the flower? Are they long or short 

pointed or rounded? 
(11). How many petals has the violet and how are they arranged? 

(12). Is the lower petal shaped like the others? What is the use of 
this broad, lower petal? 
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(13). Look at the 
spur at the back of 

the flower. Of which 

petal. is. ita. parte 

How-long is it com- 

pared with the whole 

flower? 

(14). What is the 

use of this spur? 

(15). Find the door 

that leads to the nec- 

tar and note what the 

tongue of the bee or 

butterfly will brush 

against when reaching 

for the nectar. 

(16). Have: the 

petals at the sides 
any fringe at their 

bases’ which forms 

thearchover the door 

that leads to the 

nectar? If so what 

is the use of this 

fringe? 

(17). What colors 

are the petals? Are 

Photo by Verne Morton, 

Common blue violet, showing opened 3-valved seed 
capsules.—Note ‘the two little flowers which never 
open lying between the bare root stocks. 

they the same on both sides? 

(18). How are they marked and veined? 

(19). Are the flowers fragrant? 
(20). What color are the anthers? What color is the stigma? 

(21). Describe how the seed is developed from the flower. 

(22). Sketch or describe the seed pod outside and in cross section. 

(23). How are the seeds arranged in the pod? 

(24). How is the seed scattered from the pod? 

(25). Look at the base of the plant and find the little flowers that 

never open. Examine one of these flowers and find if it has sepals, 

petals, anthers, pistil. 

(26). Are these closed flowers on upright stems or do the stems lie 

flat on the earth? 
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(27). Of what use to the plant are these little closed flowers? 
(28). What sort of rootstock has the plant? Is it short and thick 

or slender? Erect, oblique or creeping? 

Facts for the teacher —The different species of Violets are found in quite different 

places; some live in the woods, others in meadows and others in damp marshy 

ground. Care should be taken to make the pupil sketch the leaf accurately as 

the differences in the shapes of the leaves in many instances characterize the 

species. The Violets are divided into two distinct groups, those where the leaf 

stems come directly from the root and those where the leaves come from a com- 

mon stem, the latter being called the leafy-stemmed Violets. In several of the 

species the size and shape of the stipule determines the species; and whether the 

leaves and stems are downy or smooth is another important characteristic. In 

the case of those species where the leaves spring from the root the flower stems 

also spring from the root, but in the leafy-stemmed Violets the flower stems arise 

from the axils of the leaves. In some species the flower stems lift the flowers far 

above the foliage; in others they are so short that the flowers are more or less 
hidden. The Violet has five sepals and their shape and length is important as a 

Photo by Verne Morton, 

The Selkirk’s Violet. Rather rare. The flowers are pale purple veined with 
dark blue. 

27 
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distinguishing mark. The Vio- 
let has five petals, one pair 
above and one at either side 

and one broad lower petal 

which gives the bees and but— 

terflies a resting place when 

they are seeking the nectar. 

The spur is formed of the 

lower petal and extends back 
behind the flower; its length 

is characteristic of the species. 
The spur is the nectary of the 

flower and in order to reach 
the nectar, which is at the tip 

end of the spur, the insect 

must thrust its tongue through 

a little door guarded by both 
the anthers and pistil, so that 
the insect is thus laden with 

pollen and, carries it from flower 

to flower. In many of the ~ 
species the petals at the side 

have alittle fringe which forms 

an arch over the door or 

“‘throat’”’ leading to the nectar. 

Thisfringe is apparently useful 
in brushing the pollen from 

the tongue of the insect 

visitor. The different species 
of Violets are marked by quite 

different characters; some of 

the species are very fragrant 
while others have little odor. 

The color of the anthers 

differs with different species. 

The pupils should watch the 

process of seed development 

in a flower. The seed pods are three lobed and these lobes divide showing 

double row of seeds in each. Each lobe curls back and thus scatters the 

seed. At the base of most of the species of Violets can be found the small 

flowers that never open; they have no petals and never open, but within, the 

pollen and the pistil are fully developed. These flowers seem to be developed 

purposely for self-fertilization and in the botanies they are called the “ cleistog- 

‘amous’? flowers; (see figure p. 94) in some species they are on upright stems, in 

others they lie flat. There is much difference in the shape of the rootstock in the 

different species of Violets; some are delicate and others are strong and some are 

creeping. 

Photo by Verne Morton. 

The common blue violet growing in a pasture. 
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THE BLUE OR PURPLE 

VIOLETS. 

There may be found in New York 

State, five blue or purple violets, 

which may be distinguished as 

follows: 

Early Blue Violet (V. cucullata).— 

This is the commonest one of all. 

The leaves are deep green and heart- 

shaped with edges scalloped and 

rolled at the base. The leaf stalks 

are a little longer than the flower 

stalks. The three lower petals are 

white at their bases and the two side 

petals are bearded at the throat of 

the flower. This grows in grassy 
woods and wet meadows and along 

roadsides. It grows from three to 

seven inches high and blossoms 

through April, May and June. There 

is a variety of this species called the 

Palmate (V. palmata) which differs 

from the common form by having 

the leaves deeply lobed. The little 

closed flowers are on stems that lie 

flat. (See figure p. 96.) 

The Arrow-leafed Violet (V. ovata). 

—This may be distinguished by dark 

green leaves which are shaped like 

arrowheads. _ They are scalloped on 

the edges near the base while the 

tips often have plain margins. The 

flowers have a very short spur and 

the upper four petals are bearded at 

the base. The leaves and stems 

are downy; the flowers are dark blue 

or purple; the little closed flowers 
are on erect stems. 

The Selkirk’s Violet (V. selkirkiz). 
—This is not a common species but 

may be found on mountains and 

wooded hills. The flower stalk is 
not ordinarily more than two inches 

high. The leaves are nearly smooth, 

dark green, and with scalloped 
edges. The flower is readily dis- 

tinguished as the spur is almost as 

long as the petals, which are pale 

Photo by Verne Morton, 

The Canada white violet, a leafy-stemmed 
species. 
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violet, not fringed at the bases 
and veined with dark blue. 
It blossoms very early. (See 
figure p. 95.) 

Birds-foot Violet (V. pedata). 
—This violet grows only in 

the most southern portions of 
New York and Long Island. 

It may be distinguished from 

the other species by its leaves 

which are divided into five or 

more lobes, making them bear 

a resemblance to the foot of 

a bird with too many toes. 

The flowers are often an inch 

long, quite deep blue, and the 

anthers at the heart of the 
flower are bright orange. 

VERY PALE, ALMOST 
WHITE VIOLETS. 

The Canada Violet (V. can- 

adensis). — This is a large 

species, with leafy stems which 

are often a foot high. The 

flower stalk arises at the fork 

of the leaf stalk. The dark 

green leaves are heart-shaped 

with the edges slightly 

toothed. The flowers are 

nearly white inside and the 

upper ones lavender on the 
outside. The petals are yellow 
at the base, the upper ones 

Photo by Verne Morton. eined with blue. The side 
The downy yellow violet, a lea}y-stemmed species. petals are fringed at the base. 

It grows in woods, especially on wooded hills and may be found all summer. 

(See figure p. 97.) 

The Pale or Striped Violet (V. striata).—This is also a tall, leafy-stemmed violet. 

It grows in moist woods and fields and is from six inches to a foot in height. The 

flowers are whitish or tinged with cream or lavender. Its side petals have a dense 

fringe at the center of the flower. The lower petal is broad and thickly striped 

with purple. It blossoms in April and May. 

The Dog Violet (V. canina).—This is a very low-spreading species common in 

swamps and in shady places. It has leafy stems from two to six inches long. 

The leaves are almost circular, especially the lower ones. The flowers are pale 

lavender, sometimes white. The side petals are slightly bearded at the base. 

The lower petal has purple veins and the spur is about half as long as the petals, 
(See figure p. 93-) 
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The Long-spurred Violet (V. rostrata).—This is a small, leafy-stemmed species; 
the leaves are heart-shaped, the flowers are about three-quarters of an inch broad, 
pale lavender, and the petals are veined with darkish purple. The flower can be 
readily distinguished by its long, slender spur which is as long or longer than the 

petals. It grows in moist woods and rocky places. (See figure on first page.) 

THE WHITE VIOLETS. 

The Sweet White Violet (V. blanda).—The leaves are almost circular, sometimes 

kidney form with slightly toothed edges. The flowers are on stems that lift them 
higher than the leaves. The flowers are small, from one-fourth to one-half inch 

broad, lower and side petals greenish at base and with few purple lines; without 

fringe; very fragrant; grows in swamps and wet meadows. (See figure p. g2). 
The Lance-leafed Violet (V. lanceolata).,—While the flowers of this species resemble 

those of the Sweet White Violet, they are not so fragrant and the plant can be 

distinguished readily by the leaves, which are long and narrow and taper gradually 

at the base. The Primrose-leafed Violet (V. primulaefolia) resembles the lance- 

leafed species, but is distinguished from it by the leaf which is broader, being 
oval in shape. 

THE YELLOW VIOLETS. 

The Round-leafed Violet (V. rotundifolia)—In this species the leaves spring 
from the rootstock and are from one-half to two inches wide at the time when the 
flowers appear and are from three to five inches broad later, and rest on the ground. 

They are broadly oval in shape and are indistinctly scalloped and downy. The 

flowers are small and pale yellow, the side petals fringed at the base. The side 
and lower petals are veined with reddish-brown. (See figure on last page.) 

The Downy Yellow Violet (V. pubescens).—This is a leafy-stemmed species, but 
the leaves grow near the top of the stems; the leaves are broad and heart-shaped 

and feel somewhat downy to the touch. The flowers are golden yellow; the petals 

are from one-third to one-half inch long with red-brown veins, the lower petals 

being quite broad and thickly veined; it grows in woodlands. (See figure p. 98.) 

The Smoothish Yellow Violet (V. scabriuscula)—This species is much like the 

Downy Yellow Violet. It grows in moist woods and thickets. It has branching 

stems and large leaves; its flowers are lemon-yellow and it can be distinguished 

from the Downy Violet by its smooth leaves and stems. 

TO VIOLETS 

Welcome, Maids of Honour, 

You doe bring 

In the Spring, 

And wait upon her. 

Ye are the maiden posies, 
And so graced 

As to be placed 

’Fore Damask roses. 

—Robert Herrick (1648) 
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Photo by J. T. Lloyd. 
The Swallows. 

THE SWALLOWS. 

It is important that the children of the fifth and sixth grades should 
become interested in some family of birds; such an interest will do for 

them the following quite important things: It cultivates in them the 

habit of observing very carefully the differences in appearance between 

two similar birds; it makes them interested in studying the differences 

in flight arid makes them observant of the locality in which the birds 

are found. The swallows make a very excellent subject for this study 

and it is well for even the younger pupils to know the benefit.accruing 

to the farmer and fruit grower from these birds. 

References.—The Bird Book, Eckstorm; Chapman’s Bird Life, new 
edition; A Guide to Birds, Hoffman. 

Lesson XLVI. 

THE SWALLOW. 

Purpose.—To fix in the pupils’ minds the structural differences between 

the swallows and other birds. 

Observations: 

(1). What is the general shape of the bird? 

(2). What is the color of forehead, throat, upper breast, rump, bale 

tail? 
(3). What is the shape of the tail during flight? 

(4). Describe the form of the beak and for what it is especially fitted. 
(s). Describe the flight of the swallow. 

(6). What is the purpose of its long, swift flight? 

(7). In what particular location do you see the swallows darting 

about? 

(8). At what time of day do they seem most active? Why? 

(9). Describe the swallow’s legs and feet and explain why they are 

so different from those of the robin, or blackbird, 
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Facts for the teacher.—The swallow has a long, slender and graceful body. The 
color of the bird depends upon the species studied. In the case of the Barn Swallow 

the tail is long and forked and this is particularly noticeable during flight; the 

Bank Swallow has a slightly forked tail, while that of the Tree Swallow is simply 

notched, and the tail of the Cliff Swallow ends squarely. The beak is very short 

but wide where it joins the head; this enables the bird to open its mouth wide and 

thus engulf the flying insects as it darts through the air, The swallows are of all 

the birds the most swift and graceful in flight, and the special use of this swift 

flying is to enable them tu catch insects on the wing. Different species of swallows 

may be found in different localities; the Bank and Cliff Swallows are seen darting 

about above the streams and ponds, especially late in the afternoon when the 

insects are more numerous in these localities, while the Barn Swallow may be seen 

flying over meadows and pastures and feeding upon insects hovering there. The 

legs of the swallows are short and the feet weak; they are used only for perching; 

it would be impossible for a swallow to walk or hop like a robin or black bird. 

Lesson XLVII. 

THE EAVE OR CLIFF SWALLOW. 

Purpose.—To enable the pupils to distinguish this species by both 
appearance and habit. 

Observations : 

(1). Where do the eave swallows build their nests? 

(2). Of what material is the outside and the lining? 

(3). Describe the shape of the nest.and how it is supported. 

(4). Are a number of nests usually found together? 

(s). How early in the spring do the eave swallows begin to make their 

nests? 

(6). Where and by what means do they get the material for the nest? 

(7). Describe the eggs. 

(8). Where do the parents sit when feeding the young? 

(9). What is the note of the eave swallow? 

(10). What are the differences between the barn and eave swallow 

in color and shape of tail? 

Facts jor the teacher —The eave or Cliff Swallows build under the eaves of barns 

or in similar locations. In early times they built against the sides of cliffs but 
when man came and made barns they changed their dwelling place. The nest is 

made of mud pellets and is plastered into somewhat globular shape with the entrance 

at one side. When building on the sides of cliffs or in unprotected portions of the 

barn a covered passage is built around the door which gives the nest the shape of a 

gourd or retort, but when protected by the eaves the birds seem to think this 

is unnecessary. The nest is plastered firmly to the side of the barn and is warmly 

lined with feathers and soft material; often there are many nests built so closely 

together that they touch. The Eave Swallow comes about May rst and soon after 
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may be seen along streams or other damp places gathering mud for the nest. 

It seems necessary that they should have a clay mud in order to render the nest 

strong enough to support the eggs and nestlings. The eggs are white spotted 

with, reddish-brown. The parents cling to the edges of the nest when feeding the 

young. Both the Barn and Eave Swallows are metallic blue above, but the Eave 
Swallow has a forehead of cream-white and a rump of pale brick-red and its tail 

is square across the end in flight, while the Barn Swallow has a chestnut forehead 
and its outer tail feathers are long, making a distinct fork during flight and it has no 

red upon the rump. 

Lesson XLVIII. 

THE BARN SWALLOW. 

Purpose.—To induce the pupils to make a more careful study of the 
appearance and habits of this interesting bird. 

Observations: 

(1). Where does the barn swallow place its nest? 
(2). What is the shape of the nest? 

(3). Of what material is the nest made? 

(4). What is the color of the eggs? 

(s). Have you ever heard the barn swallow sing? 

(6). Describe the feeding of the young and the sounds made by the 

young and parent. 

(7). Do both parents build the nest and feed the young? 

(8). Is there usually more than one nest in the same locality? 

(9). When the young swallows are large enough to leave the nest 

describe how the parents continue to care for them. 

(10). When do the barn swallows migrate and where do they go 

during the winter? 

(11). How can you distinguish a barn swallow from an eave swallow? 

Facts for the teacher—The Barn Swallow chooses a barn where there is a hole in 

the gable or where the doors are kept open all the time. They build upon beams 

or rafters, making a cup-shaped nest of layers of pellets of mud with grass between 

and well lined with feathers. The nest is usually in the shape of half of a shallow 

cup which has been cut in two lengthwise, the cut side being plastered against the 

side of the rafter. Sometimes the nests are more or less supported upon a beam 

orrafter. Theeggsare whiteand dotted withreddish-brown. The Barn Swallows, 

aside from their constant musical twittering, have also a rather pretty song. Both 
parents work at building the nest and feeding the young, and there are likely to 

be several pairs nesting in the same building. The parents continue to feed the 
young long after they have left the nest and often a whole family may be seen 

sitting on a telegraph wire or wire fence the parents still feeding them. The 

Barn Swallow comes the latter part of April and leaves early in September; it 

winters as far south as Brazil, The Barn Swallow has a distinctly tailor-made 
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appearance; its red-brown vest and 

iridescent blue coat with the deeply 

cut coat tails give it an elegance of 

style which no other bird, not even 

the Cedar Wax Wing, can emulate. 

Lesson XLIX. 

THE BANK SWALLOW. 

Purpose.—To induce the pu- 
pils to study more carefully the 

nests and the habits of this bird. 

Method. — Have the pupils 

make individual observations on 

a colony of these birds, giving 

them the following list of ques- 
tions to fill out in the field: 

Observations: 

(1). Where do the bank swal- 

lows build? 

(2). What sort of soil do they 

choose? 

(3). How far do their tunnels 
extend into the bank? 

(4). What is the diameter of 

one of these tunnels? 

(5). Do the tunnels extend 
straight in or do they rise or 

’ deflect? 
(6). With what tools is the 

tunnel excavated? 

(7). Where is the nest situated 
in the tunnel and how is it lined? 

(8). How many nests are 

there in the bank which you are 
studying? 

(9) How can you distinguish 

by its appearance the bank 

Photo by J. T. Lipyd. 

A tree swallow entering her nest. 

swallow from the barn and eave swallows? 
(10). How can you distinguish it from the rough- -winged swallow? 
(11). How can you distinguish it from the tree swallow? 
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(12). At what time do the bank swallows leave us for the southern 

' migration? ‘ 

Facts for the teacher—The Bank Swallows make burrows in the perpendicular 
banks of creeks or in the cuts of railroads, or even in sand pits. They require a 

soil sufficiently soft to be tunnelled with the weak feet and yet not so loose as to 
cave in upon the nest. The tunnel may extend from one to four feet horizontally 

in the bank with just enough diameter to admit the body of the rather small bird. 
The nest is situated at the extreme end of the tunnel and lined with soft feathers 
and grasses. Usually many tunnels occur near each other. The Bank Swallow 

is grayish above with throat and breast white and a broad brownish band across 

the breast; the tail is slightly forked. The Rough Winged Swallow, which is 

similar in habits to the Bank Swallow, may be distinguished from it by its gray 

breast which has no dark band, while the Tree Swallow has a white breast with 

no band. The Bank Swallows arrive in late April and leave in early September. 

Lesson L. 

THE TREE SWALLOW. 

Purpose.—To draw the attention of the pupils to this bird and to lead 

them to give it protection from the English sparrow and thus encourage 

it to colonize near farm houses. 

Observations : 

(1). Where does the tree swallow make its nest? 

(2). How does its nest differ from that of the barn, the eave and the 

bank swallow? 

(3). When does it begin to build? 

(4). How can we encourage the tree swallow to build near our houses? 

(5). Why is the tree swallow a much more desirable bird to have near 
the house than the English sparrow? 

(6). Describe the peculiar migratory habits of the tree swallow? 

(7). How can you distinguish the tree swallow from the barn, the 

eave and the bank swallow? 

Facts for the teacher —The Tree Swallow is a graceful little bird that builds in 

holes in trees, but readily accepts a box if it is provided. These birds begin to 

build soon after they come North in late April. We can encourage the Tree 
Swallows to live near our houses by building houses for them and driving away the 
English sparrows. )The Tree Swallows live upon many insects which annoy us 

and destroy our gardens and damage our orchards and are, therefore, much more 

desirable neighbors than the English sparrows. The Tree Swallows congregate 
in great numbers for the southern migration very early in the season, often in 

early August. ‘They are likely to congregate in marshes, as are also the other 

swallows. In color the Tree Swallow has a blue green metallic back and head, a 
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Photo by J. T. Lloyd, 
A mother tree swallow and her family. 

pure white breast with no band across it, and these peculiarities distinguish it 

from all the other species. 

Lesson LI. 

THE PURPLE MARTIN. 

Purpose.—To lead the pupils to try to induce this bird to live among 
us as it did in the happy years before the English sparrow was introduced. 

Observations: 

(1). Compare the Purple Martin with the swallows and describe how 
it differs in size and-color. 

(2). Where did the martins build their nests before America was 

civilized? 

(3). Where do they like best to nest now? 

(4). How do they benefit us and how can we induce them to come 

to us? 

Facts for the teacher—The Purple Martin is a larger bird than even the largest 

swallows, being eight inches in length, while the Barn Swallow is not quite seven. 

The male is shining steel-blue above and below, while the female is brownish above 

and has a gray throat, brownish breastand white beneath. The Martinsoriginally 

nested in hollow trees, but for centuries they have been cared for by man. The 
Indians put out empty gourds for them to nest in and as soon as America was 

settled the people built Martin boxes everywhere. When the English sparrows 

came they took possession of these boxes and the Martins have, to a large extent, 

disappeared. They are most beneficial birds, as they feed upon the insects which 
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are injurious to our farms and gardens. They are delightful birds to have around, 
and we may possibly induce them to come back to us by hen houses for 
them and driving away the sparrows. 

THE CHIMNEY SWIFT. 

When the old-fashioned fireplaces went out of use and were walled 

up leaving the great old chimneys useless, these sociable birds. took 
possession of them. Here they built their nests and reared their young 

and twittered and scrambled about awaking all sleepers in their neighbor- 

hood at early hours in the morning, and in many ways made themselves 
a distinct part of the family life. With the disappearance of these old 
chimneys and the growing use of the smaller chimney, the swifts have — 

been more or less driven from their close association with people, and 
now their nests are often found in hay barns or other secluded buildings, 

although they still gather in chimneys when opportunity offers. 

References.—Familiar Wild Animals, Lottridge; Second Book of Birds, 

Miller; Chapman’s Hand-Book of Birds; Bird Neighbors, Blanchan. 

Lesson LII. 

THE CHIMNEY SWIFT. 

Purpose.—To teach the pupils to distinguish the chimney swift from 
the true swallows and to become familiar with its habits and appearance. 

Observations: 
(1). Where do the chimney swifts build their nests? 
(2). Of what material is the nest made? 
(3). Describe the shape of the nest and how it is supported. 

(4). Where does the chimney swift get its glue? 

(s). Describe the chimney swifts entering their nesting places at 

nightfall. 

(6). Where and how do the chimney swifts roost? 

(7). Describe the shape of this bird’s tail and its use in roosting. 
(8). On what does the chimney swift feed and how does it procure 

its food? 
(9). Describe how the beak of the swift is adapted for getting its 

particular food? 
(10). How can you tell the chimney swift from the swallows? 

(11). In what respects does the chimney swift resemble the swallows? 

Facts for the teacher.—The Chimney Swifts originally built nests in hollow trees 

and caves but as civilization advanced they took possession of the chimneys which 
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were not used during the summer, and we sometimes find their nests in isolated 

barns. The nests are shaped like little wall pockets made of small sticks of nearly 

uniform size which are glued together and glued fast to the chimney side by means 

of the saliva secreted in the mouth of the bird. After the nesting season they 

often gather in great flocks and live together in some large chimney. Toward 

nightfall they may be seen circling about in great numbers and dropping down 

into the mouth of the chimney one by one as if poured into a funnel. In the 
morning they leave it in reverse manner, each swift flying about in widening circles 

as it leaves the chimney. The Swifts have never been seen to alight anywhere 

except in hollow trees or chimneys or similar places. Their tiny feet have sharp 

claws that cling to the slightest roughness of the upright wall; the tail acts asa 

prop, each tail feather ends in a spine and is pressed against the chimney side and 

the bird is thus enabled to cling, and in this fashion it roosts, practically hung up 

against the chimney wall. The swift has a short beak and wide mouth which it 

opens broadly to snatch insects as it darts through the air. Chimney Swifts have 

been known to travel at the rate of 110 miles in an hour. The Swift is a smaller 

bird than the swallow and when flying its tail seems simply a sharp point, making 

the whole body seem cigar-shaped. This character alone distinguishes it from 

the swallows when flying. In color it is sooty-brown with gray throat and breast. 

The wings are long, narrow and apparently curved. 

THE SKUNK. 

Although we know this animal too well in one particular, it is safe to 
say that we know less of its habits than of almost any of our other wild 

animals ; nor is its economic value appreciated among people at large aside 

from a knowledge of the price of its pelt. But one of the first steps in 

advanced farming is to discover what each little animal or bird frequent- 

ing the place does to help or hinder in developing the farm to its highest 

efficiency, and from the farmer’s point of view the skunk should be 

studied, for it has been proven by scientists to be one of the most bene- 

ficial of our wild mammals because its food consists to such a large extent 

of injurious insects, like grasshoppers; and of injurious rodents, like rats 

and mice, especially field mice and moles. It is also safe to say that if the 

farmer houses his poultry properly there is no danger of the skunk doing 

him any harm whatever. For these reasons the teacher in giving this 
lesson should try to give the pupils a new standpoint for judging this 

interesting as well as odoriferous little creature. 

Lesson LIII. 

HOW THE SKUNK LOOKS. 

Purpose.—To make the children as observant of the appearance of this 

common and economically important animal as they are of its odor. 
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Photo by Verne Morton, 

The Skunk. Note the white stripe in the fur can be seen in the dark and ts thus 
a “warning color.”’ 

Observations: 
(1). How large is the skunk and what are its colors? 

(2). Describe where the white occurs in the fur of the skunk. 

(3). What is the shape of the head? What is the general shape of the 
body? Is the fur long or short? 
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(4). Is the fur of the skunk valuable and what is it called commercially ? 

(5). Are the front legs longer or shorter than the hind legs? 

(6). Describe the front feet; for what are they used? 

(7). Where does the skunk live? 
(8). Does it sleep during the winter? 
(9). At what time do the skunk kittens appear? 

(10). How is the nest for the young made soft? 
(11). How is the nest kept clean? 

Facts for the Teacher.—A full-grown skunk is about two feet long; its body is 

covered with long hair and the tail is very large and bushy; in color it is sometimes 

entirely black but most often has a white patch on the back of the neck with two 

stripes extending down the back and along the sides of the tail. There is also a 

white stripe down the forehead. Often the two white stripes along the back unite, 

making one broad white stripe. The skunk belongs to the same group as the minks 

and weasels, which also give off a disagreeable odor when angry. The skunk has a 

long head and a rather pointed snout. Its front legs are much shorter than its 

hind legs which gives it a very peculiar gait. Its fore feet are armed with long, 

strong claws. It digs its burrow usually in light soil, although in New York State 

it often finds its home in some crevice in rocks or even takes possession of aban- 

doned woodchucks’ holes. The skunk becomes very fat in the fall and during the 

early part of the winter retires to its den and hibernates but comes out during the 
thaws of winter and March. The young skunks appear in May; they are born in 

an enlarged portion of the burrow where a nice bed of grass and leaves is made 

for them. It is well to explain to the pupils that the skunk’s own nest is kept very 

clean, as it is naturally a most cleanly animal. 

Lesson LIV. 

THE HABITS OF THE SKUNK. 

Purpose.—To make the pupils acquainted with the habits of the skunk 

and to gain some idea of its value to the farmer. 

Observations: 
(1). Does the skunk ever hurry? Is it afraid? 
(2). What are its enemies and how does it escape them? 
(3). When does it go hunting for its own food? 
(4). How does the coloring of the skunk protect it in the night? 

(5). Is the skunk an intelligent animal, like the fox? 

(6). Do you think that the skunk’s freedom from fear has prevented it 
from developing intelligence? 

(7). What is its food? 
(8). How does it catch its prey? 
(9). How does it benefit farmers? 
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(10). Does it ever do any injury to farmers? 
(11). Do you think it does more good than harm? 

(12). Describe the skunk’s track in the following particulars: How 

many toes show in the track? Does the palm or heel show? Are the 

tracks near together and do they form a single or double line? 

Facts for the Teacher.—The fact that the fetid discharge of the skunk is so dis- 

agreeable to all other animals has had a decided influence upon the skunk’s char- 

acter. It has not had to rely upon its cunning to escape from its enemies; it has, 

therefore, never developed the cleverness of the fox, nor has it a sense of fear. It 

marches abroad without haste or hurry, calmly expecting that every creature which 

sees it will give it plenty of room. It has few enemies except the farm dog, although 

its flesh is said to be most excellent food, as delicate as the flesh of a chicken. The 

skunk is a night prowler, and does its hunting in the dark. The white upon its 

fur gives warning to all who come near it that here is an animal that had best be 

left alone. Dr. Hart Merriam who has made pets of young skunks declares that 

they are intelligent. However, it has been proven that they can learn very little 

from experience, as they are the easiest of all animals to trap. The food of the 

skunk consists largely of insects, mice, snakes and other small animals; skunks 

are also destructive to the eggs and young of birds which build their nests upon 

the ground. The animal uses its strong fore paws in securing its prey. Dr. Mer- 

riam says of one of his pet skunks which was named “ Meph;” “ We used to walk 

through the woods to a large meadow that abounded in grasshoppers. Here Meph 

would fairly revel in his favorite food, and it was rich sport to watch his maneu- 

vers. When a grasshopper jumped he jumped and I have seen him with as many 

as three in his mouth and two under his fore paws at the same time.” The only 

injury which a skunk is likely to do to the farmers is the raiding of the hen’s nest, 

and this it could not do if the poultry was properly housed. On the other hand, 

the skunk is of great use in destroying injurious insects and mice. Often when 

skunks burrow beneath barns they will completely rid the place of mice, and with- 

out doubt they do far more good than harm. Skunk fur is very valuable and is 

sold under the name of Alaskan Sable and many a fine lady who goes about decked 

in this beautiful fur would be shocked if she knew on what animal it grew. Skunk 

oil is a valuable medicine. The skunk takes short steps and goes so slowly it makes 

a double track, the imprints being very close together. The foot makes a longer 

track than that of the cat as the skunk is plantigrade, that is, walks upon his palms 

as well as his toes. The fetid material which is the skunk’s defense is contained in 

two capsules situated under the root of the tail. These little capsules are not larger 

than peas and the quantity of liquid forced from them in a discharge is scarcely 

more than a large drop, yet it will permeate the air with its odor for even a mile. 

Dr. Merriam removed these capsules from his pet skunks. 

References—* Wild Neighbors,” Ingersoll; “ Familiar Life in Field 

and Forest,’ Mathews; ‘““American Animals,” Stone and Cram; “ Squir- 

rels and-Other Fur Bearers,” Burroughs. 
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THE SUMMER STARS. 

The warm evenings of summer offer special enticement to star study; 

then is the time to select some point where a wide view of the heavens 

is possible, lie down on one’s back on the grass and with a planisphere 

and a candle with which to see it as we hold it in its proper place between 

us and the heavens, we may in an hour or two become familiar with all 

the bright stars from horizon to horizon. And if we once make the 

acquaintance of a star we find it a staunch friend because we know 

exactly where and when it will rise and set and exactly where to find 

it in the skies. Of the fifteen brightest stars seen in our latitude eight 

may be viewed during the summer evenings. 

While we are making the acquaintance of the stars we can learn 

something about them from their color. If they shine white or blue 

then they are suns in an early, gaseous state giving out much light; 

if they shine yellow they are more solid and more advanced in develop- 

ment and give out much heat, like our own sun; if they shine red then 

they are old suns which are cooling and which will, after a time, become 

dark and invisible to us. There are undoubtedly many of these dark 

stars whirling through space,—great dead suns with their fires extin- 

guished. 

ln teaching the pupils how to find the stars instruct them how. to 

draw an imaginary straight line from one star to another and to observe 

the angles made by such lines joining three or four stars. This is good 

training in more ways than one; it is well to teach them measurements 

also in the skies. The distance between the two stars called the pointers 
of the Big Dipper is just five degrees, and this serves as a unit. In 

teaching the names of the summer stars begin with Vega and copy this 

portion of the chart on the blackboard showing the lines H, I. Of 
course, place upon the blackboard also the Big Dipper and the Pole 
Star. These should be placed on the board always as a help in finding 

the other stars. If a postal card or any other rectangular object be 
held between the eyes and the heavens it is an assistance in measuring 

a right angle. After the pupils are sure of Vega place on the board 

Deneb and then Altair and the Dolphin, and thus little by little through 

the charts on the blackboard by day and the study of the stars at night, 

the pupils will master the names and positions of the bright stars of 
summer. 

References.—The Friendly Stars, Martin; Starland, Ball. 
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Lesson LV. 

HOW TO FIND AND NAME THE BRIGHTEST STARS OF SUMMER. 

Vega (Vee’-ga).—To find Vega draw a line from the Pole Star to the star in the 

Big Dipper which joins the bowl to the handle. Then draw a line at right angles 

to this (see chart lines H, I) and extend the line I a little farther from the North 

Star than is the end star of the Dipper handle; this line will reach a bright star, 

bluish in color, which can always be identified by four smaller attendant stars 

which lie near it and outline a parallelogram with slanting ends. Vega is the most 

brilliant star that we see in the northern hemisphere. It is a very large sun giving 

out ninety times as much light as our sun; it is so far away that it requires twenty- 

nine years for a ray of light to reach us from it. Vega’s chief interest for us aside 

from its beauty is that toward it our sun and all its planets, including our earth, 

are moving at the rate of thirteen miles per second. Vega is the chief star in the 

constellation called the Lyre. 

Deneb or Arided (Den’-eb; A’-ri-ded).—This star is at the head of the Northern 

Cross which is a very shaky looking cross and appears upside down in the eastern 

skies during the evenings of June. (See chart.) Deneb is white in color and is a 

very large sun because it seems to us a bright star and yet is it so far away from us 

that the distance has never been surely measured; but it has been estimated that 
a ray of light would need at least three hundred and twenty-five years to reach 
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of June. To find the stars hold the chart above the head and face the north, 
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us from Deneb. It and the cross are a part of the constellation known to the 
ancients as Cygnus or the Swan. A line drawn from Deneb to the Pole Star and 

a line drawn from Deneb to Vega form a right angle at Deneb. (See chart C, D.) 

Altair.—This beautiful star is easily distinguished because of its small compan- 
ions, one on each side, all three inaline. The three belong to a constellation called 

the Eagle and may be seen in early evening from June to December. Altair, 

Deneb and Vega form a triangle with the most acute angle at Altair. (See chart 

L, K.) Just northeast of Altair is a little diamond-shaped cluster of stars called 

the Dolphin, which is a good name for it, since it looks like a Dolphin, the fifth 

star forming the tail. It is also called Job’s coffin, but the reason for this is uncer- 

tain, unless Job’s trials extended to a coffin which could not possibly fit him. If 

the line C on the chart drawn from the Pole Star to Deneb be extended it will 

touch the Dolphin. Altair is always low in the sky; it is a great sun giving off 

nearly ten times as much light as our own sun and it is comparatively near to us 

as light reaches us from it in fifteen years. Altair is coming toward us now at a 

rate of eight hundred million miles per year, but even at that rate it will not reach 

the place we are now within one hundred thousand years. 

Arcturus (Ark’-tu-rus).—Extend the handle of the Big Dipper following its 

own curve for about twice its length and it will end in a beautiful, yellow star, 

the only very bright one in that region. It is a thousand times brighter than our 

own sun, but its light does not reach us for a hundred years after it is given off. 

Arcturus is supposed to be one of the largest of all the suns, having a diametcr 

of several millions of miles. During the latter part of June and July it is almost 

overhead in the early evening. 

Spica (Spi’-ka).—To find Spica draw a line through the star on the outer edge 

of the top of the bowl of the Big Dipper through the star at the bottom of the bowl 

next the handle and extend this line far over to the southwest during the evenings 

of June and July. (See chart I.) In August this star sets at ten o’clock. Spica 
is a white star and is the only bright one in that part of the sky. It isso far away 

from us that the distance has never been measured. Spica is in the constellation 

called the Virgin. 

Antares (An-ti’-rees).—To find this star draw a line half way between Arcturus 
and Vega from the Pole Star straight across the sky to the south and just above 

the southern horizon. It will point to a very red and glowing star in the con- 

stellation of the Scorpion. Also a line drawn at right angles to the line con- 

necting Altair with its companions and extending toward the south will reach 

Antares. Late June and July about ten o’clock in the evening is the best for 
viewing this beautiful star. An interesting thing about Antares is that although 

it is red it has whirling around it a companion star which is bright green. 

The Crown.—Between Arcturus and Vega, but much nearer.the former, is a 

circle of smaller stars that is called the Northern Crown, and which, because of 

its form is quite noticeable. 

Regulus (Reg’-u-lus.)—Extend the line that passes through the pointers of the 

Big Dipper to the North Star backward into the western skies and just west of 

this line lies a constellation called the Sickle, and the stars that form it outline 

this implement. The Sickle has a jewel at the end of the handle which is a white 

and diamond-like star called Regulus. It is a great sun giving out one thousand 

times as much light as our own sun and this light reaches us in about one hundred 

and sixty years. The Sickle is part of a constellation called the Lion, and from 

the Sickle comes the shower of meteors which we see onthe evening of November 15th. 
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THE WALNUTS. 

BLACK WALNUT (Juglans nigra). 

BUTTERNUT OR WHITE WALNUT (Juglans cinerea). 

Teachers and children who have worked out the winter lesson on the 

walnuts, verifying by direct observation all the points of likeness and 

difference, are no doubt already able to distinguish Black Walnut and 

Butternut trees at sight, but if not they may certainly learn to do so 

when the trees are in bloom, for the leaf and blossom are as distinctive 

as the fruit. 

Sprinc Lesson LVI. 
~~ 

THE FLOWER. 

Purpose.—To lead the pupils to mark so closely the points of likeness 
and difference, that they may be able to tell Black Walnut from Butter- 

nut the moment that a twig from either tree is seen or handled. 

Material.— If it is impracticable to observe the trees where they are 

growing, then a few good-sized twigs of both species, bearing staminate 

and pistillate flowers and unfolding leaves, should be brought to the 
class and attentively studied. 

Observations by pupils: 

(1). At what time do the walnuts bloom? 

(2). Do staminate and pistillate flowers grow on the same tree, and 

if so at what part of the twig do they appear? 
(3). Do the flowers grow singly or in clusters? 

(4). Describe, as well as you can, the staminate or pollen-bearing 

flowers. Do the different species show their difference in the shape 
of the calyx or the color of the anthers? 

(s). Is the pollen abundant or scanty; do you think it is carried to 
the pistillate flowers by insects or by the wind? 

(6). Find the pistillate blossom in the axils of the new shoots of both 

Walnut and Butternut, noting any difference in the outline of the ovary 

or seed-vessel, which is to grow into a nut. Are the wide-spreading 

stigmas at the tips of the blossoms of the same color in both species? 
(7). When picking the pistillate flowers from the twigs do you notice 

any difference to the sense of touch between the Walnut and the Butter- 

nut? 

Facts for the teacher.—The flowers of both Black Walnut and Butternut appear 
in May while the leaves are unfolding; in both species the staminate flowers grow 

along the side or at the end of the growth of the preceding year, in single, un- 

branched, drooping, yellowish-green catkins; in both species the staminate calyx 
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is irregular, mostly six-lobed, with stamens numerous, but in the Butternut the 

little, scaly, inverted cup is flattened and oblong and the anthers are brown; that 

of the Walnut has rounded lobes and the anthers are purple. The pollen is very 

abundant and is carried by the wind. 
The pistillate flowers grow from the axils of the shoots of the present season, 

singly or in clusters of several on a common stem; in both species the pistillate 

calyx is four-lobed, with four tiny petals at the sinuses and with two large, feathery, 

widely diverging stigmas; in the Black Walnut these stigmas are reddish green, 

in the Butternut rosy-red. The ovary or seed-vessel oddly takes the shape of the 

fruit it will grow to be, the baby walnut or butternut being plainly distinguishable. 

The flower which will grow to be a butternut has a calyx which is not only hairy, 

but sticky, as is the stem to which it is attached and the young twig from which 

it grows. This stickiness is characteristic of the butternut until it attains full 

size and begins to ripen; but the green walnut is round and smooth with a pungent 

fragrance which clings to the fingers that have held it. One could readily tell 

the young fruit apart with eyes closed. 

Lesson LVII. 

THE LEAVES. 

Observations by pupils: 

(1). Do the leaves of the walnuts grow opposite or alternately on the 

twigs? 

(2). Which tree has, in general, the larger leaves with the larger 

number of leaflets? 

(3). Are the leaflets similar in shape? 
(4). Is there any difference in the way the leaflets are attached to 

the mid-rib? 

(s). Is the coloring of the leaves the same? 

(6). Is there any difference in the thickness or texture of the leaves? 

Test them by rubbing them between the finger and thumb. 

(7). Are the leaves of either tree rough or hairy or sticky to the touch. 
when young? 

(8). Have the green leaves any odor when bruised? 

Facts for the teacher.—The leaves of both Walnut and Butternut grow alter- 
nately on the twigs and are odd-pinnate; those of the butternut vary from nine 

to seventeen in number and are yellowish-green; those of the Walnut are darker 
in color and larger, varying from thirteen to twenty-three leaflets, the odd one at 

the tip being often wanting. 

Butternut leaflets are, in general, not so long and tapering as those of the Walnut 

and are more nearly sessile, the mid-rib having a tiny swelling at the point of attach- 

ment. The leaf-stalks of both species are swollen at the base but those of the 

Butternut are the larger. The young Butternut twig and leaf is hairy and very 

sticky to the touch; young shoots of the Walnut are soft and velvety but not at 
all sticky, and they are very fragrant when bruised. 
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When the leaves are full grown those of the butternut lose their stickiness but 
never become smooth; when rubbed between the finger and thumb they feel like 
soft flannel, though their coat of down is so fine as to need a lens to bring it to view; 

the Walnut leaves are thinner and are smooth to the touch. This difference in 
texture of the leaves is one of the readiest means of identification of either tree 

and may help to make certain of the species even when so young as to be still 
smooth of trunk and bearing neither flowers nor fruit. 

OBSERVATION HIVE. 

An observation hive in the schoolroom is an object of greatest in- 

terest to the pupils, as through its glass sides they may be able to verify 

for themselves the wonderful tales concerning the lives and doings of 
the bees which have been told us by naturalists. Moreover, the study 
thus made of the habits of the bees is an excellent preparation for the 

practical apiarist, and the editor believes that bee-keeping is one of the 
ways by which the boys and girls of the farm may obtain money for 
their own use. 

The observation hive is very simply constructed and can be made by 

any one who knows how to use ordinary carpenter tools. It is simply — 
a small ordinary hive with a pane of glass on each side which is covered 

by a hinged door. A hive thus made is placed so that the front end 
rests upon a window 

sill; the sash is lifted 

an inch or so, a strip 

of wood, or a piece - 

of wire netting being 

inserted underneath 

the sash except in 

front of the entrance 

of the hive to hinder 

the bees from coming 
back into the room. 
A covered passage 

way should extend 

from the entrance of 
the hive to the out- 
side of the window 
sill. This window 
should be one which 

ae Aah cA Par eb ks a opens away from the 
n orainar ee hive made into an observation hive ; 

get adding glass sides and doors. playground so that 
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the bees coming and going will not come in collision with the pupils. The 
door of the hive should be kept shut all of the time, except when the 
pupils are making their observations, as the bees do not like the interior 

of the hive lighted. 

The A. I. Root Company of Medina, Ohio, sell a very pretty observa- 
tion hive, which they will ship filled with Italian bees and queen. This 

hive comes in several sizes and ranges in price from $1.25 to $4.00 when 

stocked with bees. | 
If the teacher has no money for buying the regular observation hive, 

she can construct the hive, as described above, and ask an apiarist in 

the neighborhood to donate a brood frame filled with comb nearly covered 

with bees and with queen cell if possible. This should be started in April 

as soon as the red maple is in blossom. 

Lesson XLV. 

THINGS TO BE OBSERVED IN THE OBSERVATION HIVE. 

Method.—Ask the following questions as occasion requires and let 

the pupils answer them after they have made the observations for them- 

selves. 

(1). Describe how the bee works when it is building comb. 

(2). How does the bee store honey in the cell? 

(3). How does she get the pollen in the cell and pack it into bee bread? 
(4). Describe the feeding of the young. Describe how the “ ladies 

in waiting” feed and care for the queen. 

(5). Try and discover the queen when she is laying eggs and describe 
the process. 

(6). How do the bees keep the house clean? 

(7). How do they stop crevices of the hive? 

(8). If you keep the door. open too long how will they curtain their 

window ? 

(9). Describe how the bees fan with their wings to set up a draught 
in the hive. 

(10). If there are any drones in the hive describe how they are fed. 

Facts for Teachers.—It is very interesting to watch the bees build their comb. 

When more comb is needed certain members of the colony gorge themselves with 

honey and remain suspended while it oozes out of the wax pockets on the lower 

- side of the abdomen. This wax is collected and chewed to make it less brittle and 

then is carried to the place where the comb is being built and is molded into shape 

by the jaws of the workers. However, it is not always the same bee that puts the 

wax in place that molds it into comb. A bee comes into the hive with her honey 
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stomach filled with nec- 
tar and disgorges this 

into a cell. When a bee 

comes in loaded with 

pollen she first brushes 

it from the pollen bas- 

kets on her hind legs 

into the cell; later an- | 

other worker comes along 

and packs the poller. 

grains into the cell with 

her head, which is a 

comical sight. The bee 
The A. I. Root observation hive. The box cover nurses run about on the 

at the lejt. comb feeding the young 

bee grubs partially digested honey and pollen regurgitated from their own stomachs. 
Whenever the queen moves about the comb she is followed by a retinue of devoted 

attendants which feed her on the rich and perfectly digested royal jelly and also 

take care of her royal person and give her every attention possible. The queen, 

when laying, thrusts her abdomen into the cell and glues a little white egg to the 

bottom. The specially interesting thing about this is that the queen always lays an 

egg which will produce a female or worker in the smaller cells and will always lay 

an egg to produce a drone or male in the larger cells. If there is any foreign sub- 

stance in the observation hive it is interesting to see the bees go to work at once 

to remove it. They dump all of the debris out in front of the hive. They close 

all crevices in the hive and will always curtain the glass if the door is kept open 

too much with propolis or bee glue, which is a very sticky substance which they 

get from leaf buds and other vegetable sources. When bees fan to set up a current 

of air in the hive they glide back and forth, moving the wings so rapidly that one 

can only see a blurr about their bodies. If drones are developed in the hive it is 

interesting to see how tenderly they are fed by their sister workers, although they 

do not hesitate to help themselves to the honey stored in the cells; and if the obser- 

vation hive is working during September undoubtedly the pupils may be able to 

see the murder of the drones by their sisters. But the children should understand 

that this killing of the drones is necessary for the preservation of the colony, as 

the workers cannot store enough honey to keep the colony alive during the winter 

if the drones were allowed to go on feeding. 

If you see the worker bees fighting, it means that robbers are attempting to get 
at the stores of the observation hive. The entrance to the hive should at once be 

contracted by placing a block of wood in front, so that there is room for only one 
bee at a time to pass in and out, 



TEACHER’S LEAFLET. 857 

BIBLIOGRAPHY FOR THE LESSONS OF THE YEAR. 

THE WOODCHUCK. 

“ Wild Neighbors,’’ Ingersoll, Harpers; ‘‘ Wild Animals,’’ Stone & Cram, Double- 

day, Page & Company; ‘‘ Familiar Wild Animals,” Lottridge, Henry Holt & Com- 

pany; ‘‘ Familiar Life in Field and Forest,’’ Mathews, Appleton; ‘‘ Squirrels nae 

Other Fur Bearers,” Burroughs, Houghton, Mifflin & Company; “ oe & Meadow,’ 

Sharp, The Century Company. 
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“ Wild Animals,” Stone & Cram, Small, Maynard & Company; ‘‘ A Watcher 
in the Woods,’ Sharpe, The Century Company; ‘‘ Wild Life,’’ Ingersoll, Harpers; 

‘Squirrels and Other Fur Bearers,’’ Burroughs. 

SKUNK. 

‘‘ Wild Neighbors,’’? Ingersoll; ‘‘ Wild Animals,’ Stone & Cram; ‘ Familiar 

Life in Field and Forest,’’ Mathews; ‘‘ Squirrels and Other Fur Bearers,’’ Bur- 

roughs. 

CROW. 

Various bulletins of the U. S. Department of Agriculture; ‘‘ Birds Through an 

Opera Glass’”’ and ” Birds of Village in Field,’’ Merriam, Houghton, Mifflin & 

Company; ‘‘ The Second Book of Birds,’’ Miller, Houghton, Mifflin & Company; 

‘* Outdoor Studies,’’ Needham, American Book Company; Story of Silver Spot 
n ‘‘ Wild Animals I Have Known,” Thompson-Seton, Scribner’s. 

, SWALLOWS. 

‘The Bird Book,’’ Eckstrom, D. C. Heath & Company; ‘‘ Bird Neighbors,” 

Blanchan; “ Bird Life,’’ New Edition, Chapman, Appleton’s; ‘‘ Roof and Meadow,” 

Sharp; ‘‘ The Wit of the Wild,” Ingersoll, D. C. Heath & Company. 

SWIFTS. 

“Familiar Wild Animals,’ Lottridge; ‘‘ Bird Neighbors,’ Blanchan; ‘‘ Second 

Book of Birds,’”’ Miller; ‘‘ Chimney Swallows,’’ Washington Irving. 

WITCH HAZEL. 

‘‘The’ Tree Book,’’ Rogers, Doubleday, Page & Company; ‘‘ Our Northern 

Shrubs,’’ Keeler, Scribner’s; ‘‘ Familiar Trees,’’ Mathews, Appleton; ‘‘ Seed Dis- 

persal,”’ Beal. 

QUEEN ANNE’S LACE AND THE VIOLET. 

** Field Book of American Wild Flowers,’ Mathews, Putnam’s; ‘‘ Nature’s 

Garden,’”’ Blanchan, Doubleday, Page & Company; and any of the standard books 

of botany. 
BUTTERNUT, WALNUT, HICKORIES AND BEECH. 

‘“The Tree Book,” Rogers, Doubleday, Page & Company; ‘‘ Our Native Trees,” 

Keeler, Scribner's; ‘“‘ Familiar Trees and Their Leaves,’’ Mathews, Appleton; 

‘‘ Our Trees and How to Know Them,” Weed, Lippincott’s. 

SPIDERS. 

‘Common Spiders,’ Emerton, Ginn & Company: ‘ Nature’s Craftsmen,"! 

MacCook, Harper’s. ‘‘The Spinner Family,’’ Patterson. 
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WASPS. 

‘* Wasps and Their Ways,’’ Morley, Dodd, Mead & Company; ‘‘ Wasps Social 

and Solitary,’’ Peckham, Houghton, Mifflin & Company; ‘‘ Home Studies in 

Nature,’ Treat, American Book Company; ‘‘ Ways of the Six-footed,’’ Comstock, 

Ginn & Company. ‘‘Insect Stories,’”’ Kellogg. 

‘THE HABITS OF THE HONEYBEE. 

‘The Bee People,’’ Morley, McClurg; ‘‘ How to Keep Bees,’’ Comstock, Double- 

day, Page & Company; ‘ Birds, Bees and Sharp Eyes,’”’ Burroughs, Houghton, 

Mifflin & Company. 

BEE-KEEPING. . 

“A. B. C. of Bee Culture,’’ Root, and ‘‘ The Bee-Keeper’s Guide Book,” Cook, 

The A. I. Root Company, Medina, Ohio; Langstroth, “‘ On the Honey Bee,’ Dadant 

& Son, Hamilton, Ill.; ‘‘ How to Keep Bees,’’ Comstock (for beginners). 

ASTRONOMY. 

‘Astronomy for Everybody,’ Newcomb, McClure; ‘‘New Astronomy,” Todd, 

American Book Co.; ‘‘Astronomy,’” Sharpless & Phillips, J. B. Lippincott Co.; 

“Astronomy With an Opera Glass,’’ Serviss, Scribner’s; ‘‘The Moon,’”’ Nasmyth & 

Carpenter; ‘‘The Earth and the Sky,’’ Holden, D. Appleton & Co.; ‘“‘The Friendly 

Stars,” Martin, Harpers; ‘Starland,’ Ball, Ginn & Co.; “Stories of Starland,” 

Mary Proctor, Potter & Putnam Co.; ‘‘Storyland of Stars,’’ Pratt, Educational 

Pub. Co.; ‘‘The Planisphere,’’ Thomas Whittaker. 

Pl.oto by Verne Morton. 

Round leaved yellow violet. 
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NOTES 

T is now time for every teacher in the rural 

schools to help the pupils to know something 

about their surroundings and how to live 

better in country places. From our experience 

of ‘last year with many carnest and energetic 

teachers, we feel that the time has come when 

children can be given instruction along prac- 

tical lines of agriculture and get an all-round 

educational value from such instruction. The 

practical should not be kept constantly before the child’s mind, but if 
he can be interested and educated as well by means of some practical 

lesson, it would seem advisable to give it in arural school. In this 

Leafict we are giving suggestions for several lessons. The teachers 

should take those that are best adapted to their surroundings and see 

that the children have reai, live material from which to gain knowledge. 
A few words on some of these lessons may be helpful. 

Weeds. If the lesson on weeds be given to the class, the children 

will begin to think about this subject that should interest every farmer. 
The lesson is one of mere recognition which is important before children 

can consider the question from the practical standpoint. There is no 

reason why every child should not during this fall be able to identify 

many of the weeds about their schools and homes. Later they will 
study the life history of the weeds and learn ways in which they can be 
controlled. In New York State 35,000 children worked with us last 

[859] 
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year. If these children did their part in the study of and the destruc- 
tion of weeds it would make a good beginning toward lessening one of 
the trials of country life. If they find weeds that are not mentioned 

in the lesson we shall be glad to identify all they send to us. 

Soils —We are now publishing the first of a series of lessons on soils. 

This subject is of great impcrtance in the study of agriculture. We 

hope to have the series scientific but simple and that at the end of the 

school year the children will have fundamental knowledge of soils that 
they can utilize through the coming years. It will be well for the teacher 

to read the lesson carefully and give some thought to the subject before 

presenting it to the class. 

In addition to the subject matter taken up in this first lesson on soils, 

we wish that every teacher in the rural schools, as well as in village 

schools, during the month of October, would make as complete a 

collection of soils as possible. If a few Mason’s fruit jars are procured ~ 
the soils can be kept in them and used through the winter in some of 

the subsequent lessons. Perhaps the boys will put up a neat shelf in 

one corner of the schoolroom for this collection of soils. The jars 
should be labeled with the name of the collector, where the soil was 

obtained, and other facts that will be useful when the material is studied. 

If this work is neglected at the beginning of the year it may be 

impossible to get samples of the soils after the ground is frozen. 

Poultry—Professor Rice gave a number of articles on poultry last 

year and will continue the series during the coming months. Autumn 
is a good time to make a collection of feathers and to begin to get some 

knowledge of them. Encourage the children to make this collection. 

If possible, visit a poultry yard with them before giving the lesson. 

Fungi.—very frequently teachers and children write letters to us asking 

-for information about the different kinds of fungi which they find along 

waysides and in the woods. We want to help these teachers to know 
something of this subject. The lesson given this month is introductory 

to the study of plant diseases, and if properly given will help children to 

a fundamental knowledge of the growth of a fungus. We hope every 

child will give some thought to the subject. 

Forestry.—Many teachers are beginning to take an interest in forestry. 

We are planning this year to have some simple lessons along this line 

for children in-the grades. It is particularly important for the farm 

boy to begin to think about forest conditions. Perhaps some teachers 

who read this Leaflet may not know much about forests in America 

and will be glad to learn something of its importance. Mr. Herbert A. 

Smith of the United States Department of Agriculture believes that 
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much effective work can be done in Forestry in connection with lessons 
in Nature Study and Geography. We hope our teachers will read over 

the articles in this Leaflet since it may open some new lines of thought. 
General outdoor study.—In addition to the practical lessons in agri- 

culture given this month, we hope the teachers will encourage the chil- 

dren in general out-of-door study. One of the chief factors in the happi- 

ness of men and women on the farm is pleasure in the outdoor world. 

Let us help the children, therefore, to become familiar with the trees, 

wayside plants, and animal life about them. Let us teach them to take 

an interest in the weather; in the sky by day and night; in the coloring 

of fields and hills. This knowledge has a twofold value. It gives pleas- 

ure and leads also to much practical knowledge useful on the farm. 

In every school building having more than one class, the teachers of 

Nature Study should have a conference and make out a list of outdoor 

subjects that will be taught in the different grades. This will prevent 

too much repetition in subject matter and have a tendency to progression 

from year to year. There is no reason why every boy and girl should 

not be familiar with forty or fifty trees, fifty wayside plants, and fifty 

birds, and have a general knowledge of animal life in the country 

near before he enters high school. He should also know something 

about the weather, the soils, and the physical features of the country 

about him. 

A child’s knowledge of trees may lead to elementary knowledge of 

forestry; his knowledge of wayside plants to an interest in weeds and 

ways to control them; his knowledge of birds to their relation to agricul- 

ture, and to become familiar with wind and weather while he is young 
will help him to become weatherwise. as he grows older. The child 

lives with all these things and each year should add to his knowledge 

of them and his joy in them. 

In the Children’s Leaflet we shall give Secale lessons each month 
in general outdoor study that the pupils may begin to think along 

this line, even without much instruction. We hope, however, that 

teachers will help them to go further in their observation and study if 

possible. 

Quotations.—On page 45 we have given several quotations. It is a 

good thing for children to learn some poetry even if it is beyond their 

understanding. They get some interest from the very music of the 

verses. If these are learned and recited they will often increase the 

child’s vocabulary, and unconsciously he will acquire expressions that 

will be helpful to him in speaking and writing. One good quotation 

learned each month is worth the while. 
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Fic 12.—Common daisy 
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SOME COMMON WEEDS 

PauL yl. Waite 

WEED has been defined as a plant for 
which we have not yet found a use. 

Perhaps it would be more correct to 

define a weed as a plant which is 

growing out of its proper place. 

Timothy is a useful plant but you 
do not want it intruding into your 

flower garden. We are fond of dande- 

lion greens and often grow the plant for that 

purpose, but if we have to spend hours and even 

days pulling them out of the lawn we are in- 

clined to call them weeds. 

In this leaflet we want to study a few of the 

most common weeds found near our homes. 

Let us begin with the wild mustard. It may 

be recognized by its bright yellow flowers 

which begin to appear when the plant is but a 

few inches in height. It has rather large, juicy 

leaves with large veins on the under side. The 

stem is rough with short, stiff bristles. At the 

base of the leaf and where the branches come 

out, you will find a reddish spot. The plant 

is often found in gardens and is common in 

cultivated crops. It is especially troublesome 

in oat fields. 

Foxtail resembles millet. It grows in newly 

seeded lawns, in fields and in the garden. The 

lower part of the stem is reddish brown. This 

color is also found on the under side of the leaves 

and on the soft bristles of the head. Look for a 

few soft hairs about one-fourth of an inch long 

near the base of the leaves. (See Fig. 17). 

Crab-grass has long finger-like branches on which the seeds are borne. 

(Fig. 20.) It appears in July and is a troublesome weed until late in 

summer. <A single seed will send up several stems which root at the 

joints. The leaves are wavy margined on cne edge and are covered with 

soft downy hairs both on the upper and lower sides. 
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Shepherd’s purse gets its name from the 
shape of its seed pod. (Fig. 22.) The plant 

begins to show small white blossoms very early 

in the spring. Soon the seed pods appear. 

Flowers and seeds are produced for several 

weeks. If the plant is cut off near the ground, 

it continues to grow by sending out branches 

at the base of the leaf. 

Pigweed (Fig. 13). This weed is common 

in gardens and cultivated crops. The stem is 

very smooth and grooved. It grows from one 

to three feet in height. The leaves are rather 

thick. They are whitish on the under side. 

The Jower ones are often notched at the edges. 

The flowers are small and light green. 

Rib-grass is not a grass at all, but a plan- 

tain. The heads are from one to two inches 

long and are borne at the ends of long, slen- 

Ger estems.- The leaves all come out” near 

the ground. They are about five inches in Fie: £4. Pivmeed 

length and woody in appearance. Rib-grass 

is a very troublesome weed in lawns and meadows. (Fig. 14). 

A very common weed in midsummer is wild carrot, sometimes called 

the queen’s lace handkerchief. It appears in meadows, along road- 

sides, and in pastures. The flowers are small and occur in flat-topped 

heads called umbels. The leaves are finely 

divided and rather few in number. The stem 

is rough and branching. It grows to a height 

of two or three feet under favorable condi- 

tions. If cut off by the mowing machine or 

scythe it sends up several branches which 

bear flowers at the ends. 

Pepper-grass may be recognized by the pep- 

pery flavor of its blossoms and leaves. It 

grows to a height of six to twelve inches. It 

may be found almost any time during the 

spring and summer by roadsides and in waste 

places. . (Fig. 19). 

Curled dock comes up early in the spring 

from large, deep roots. The leaves are curled 

from whence it gets its name. The stem is Fic. 14.—Rib-grass 
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angled and often teddish brown in color: The flowers are vety small 
and greenish. (Fig. 21). 

Horse weed (Fig. 15). This is a common weed in meadows. The 
blossoms occur at the ends of short branches. They are about one- 

half inch in width, white around the edge and yellowish in the center. 

They may be seen here and there in the meadow, reaching somewhat 

above the timothy heads. 

Ox-eye daisy is known by almost every- 

one. The blossoms are yellow and white 

like horse weed. They are an inch and a 

half across and are borne at the ends of 

long stems. They appear in June and July. 

Look for the little teeth on the margins 

of the leaves. 

Quitch or quack grass often becomes a 

bad weed in gardens and cultivated fields. 

It multiplies by sending out underground 

shoots which, in turn, send up new plants. 

The leaves are rather rigid and dark green. 

The seeds are produced in heads four or 

five inches long. The whole plantis about 

two or three feet in height and erect. 

(Fig. 18). “ae 

Canada thistle is very common in pas- 

tures andis sometimes found in meadows. 

The blossoms are smaller than those of 

Fic. 15.—Horseweed most thistles. The plant may be recog- 

nized by its habit of growing in clumps. 

This habit arises from the fact that it produces new plants from 

underground stems. (Fig. 16). 

Plantain. This weed is found in meadows and lawns. It is easily 

recognized by its large, broad leaves and long, slender secd 

stalks. It has very prominent veins on the lower side of the leaves. 

(Fig. 14). 

Orange hawkweed, or devil’s paint brush. This weed is becoming 

common in pastures, especially in poor land. It has an orange-colored 

flower and a seed head resembling that of the dandelion. The stem 

and leaves are very hairy. All the leaves come from near the roots of 

the plant. It has an underground stem which sends up new plants in 

the manner of the Canada thistle. 
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SOrrs 

Lesson I 

As one passes through the field and over the hills in almost any part 
of our State, one sees different plants and trees. Along the roads and 

streets, even in the cities, we note the differences in the kind of trees 

which grow, or differences in the size and vigor of the same species of 
tree where they have been formally 

planted. In his fields the farmer finds 

that his crop does not grow at the 

same rate in different parts. In one 

place it is strong and vigorous; in 

another place it is small and weak. 

In the potato fields in the fall the 

plants at the end of the row may be 

either larger or smaller than those 

in the interior of the area. One corn 

shock is large, the next one small. 

One hill bears large ears, the next 

one small ears. 

These common facts easily observed 

in every field, wayside, and garden 

should be the beginning of more inti- 
mate study of nature and are funda- 

mental for soil study in the inter- 

mediate grades of the schools. These 

differences in plants seen everywhere, 

are the results of differences in the 

seeds planted. Less frequently they 

may be attributed to the food supply 

of the plant. At this point the pupils can be taught to differentiate the 

things that give the plant its life and growth. In botany attention is 

called to the differences in the plants in kind and quality, but along 
with the plant differences—differences which existed in the seed and its 

parent—are the differences in the surroundings of the plant. The air 

and heat and light bathe the leaves and branches, but around the roots 

there is a different condition which as much or more than the sur- 

roundings of the leaves affects the growth of the plant. The first thing, 

therefore, to which the pupil’s attention should be directed is the differ- 

ence in the earth about the roots of the plants. He should be led to 
28 

Fic. 16.—Canada thistle 
(See lesson on weeds) 
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think of the ‘‘earth home”’ of the roots to which the name sozl is given, 

as well as of the kind of seed that was’planted and the air and light the 

plant is able to get. 

In many’school yards, in city gardens, and country fields these differ- 

ences appear. Lead the pupils tu note these differences. Examine 

the soil with a shovel if one is available and try to find why the differ- 

ences exist. Pull up the 

plants, if you may, and 

observe the soil about the 

roots. ~-Feel it, smell it, 

taste it, note its color. 

Compare the soil about 

the roots of one plant with 
that about the roots of 

another. If the country is 

rolling or hilly you will be 

able to find gullies washed 

out by heavy rains at the 

bottom of which can be 

seen a miniature fan of 

material spread out by the 

flood water which will be 

different—usually coarser 

—from the soilnear. Have 

plants taken root in this 

coarser soil? Observe how 

they differ in variety, size 

and general appearance. 

In regions of rocky out- 

crops and gorges the plants 
Fox tail will be found to change in Fic. 18.—Quack grass 

appearance as these places “°° Jesson om weeds) 
are approached. Note these changes and raise the question why. As 

the interest is developed in the earth home of the plant we shall con- 

sider the soil as a reservoir for food, moisture, air, and a thousand and 

one things which unite to form the home of the plant and determine 

its appearance, as one’s home surroundings 2nd social relations are re- 

flected in his looks and manner. The first important idea is to realizo 

that differences in the soil are related to the plant differences and to 

begin to ask the question why this is so. The subsequent lessons will 

take up the soil anatomy, part by part, and examine it more closely. 
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(See lesson on weeds 
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LESSON ON POULTRY 

CoLtor MARKINGS OF FEATHERS 

Fie. 19.—Pepper-grass 
(See lesson on weeds) 

By James E. Rice 

Object. To teach the pupils to recog- 

nize the kinds of colors and color mark- 

ings of feathers which are to be found 

on the different varieties of fowls. This 

lesson will provide an interesting and 

instructive exercise in learning the va- 

rieties of fowls. 

Materials. <A collection of feathers, 

one from each section of a fowl, and 

representing as many different varieties 

of poultry as it is possible to procure. 

If possible visit a poultry, yard two 

or three times during the fall to study 

the feathers as they appear on the 

fowls, or have a fowl brought to the 

school at different times. Each class 

should be able to add to the col- 

lection the feathers from at least one additional variety. These col- 
lections may be framed and hung in the schoolroom, thus preserving 

them for the use of the 
classes which may fol- 

low. Feathers may be 
secured during the fall 

of the year at molting 

time about the houses 
and yards, wherever 

fowls are kept. 

A. Feather Markings 

The principal kinds of 
feather markings, and 
the breeds of fowls on 

which..they are found, 

are as follows: (Fig. 24). 

(a)..Barred (Barted 

Plymouth Rock, Domi- 
nique). A feather having 

bars across the web at 

right angles to the shaft. 
Fic. 20.—Crab-grass 
(See lesson on weeds) 
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Fic. 21.—Curled dock 

(See lesson on weeds) 

tons). A feather having irregular markings of 

various colors on the web. 

B. Feather Coloration 

RuraAL ScHooL LEAFLET. 

(b) Horizontal Penciled (Silver or Golden Pen- 
ciled Hamburgs). A feather having narrow, 

straight stripes across the web at right angles to 

the shaft. 

(c) Crescentic Penctled (Partridge Cochin, In- 

dian Game, Partridge, Wyandotte, Silver Pen- 

ciled Wyandotte). A feather having narrow 

stripes on the web which follows the outline of 

the feather, forming a crescent. 

(d) Striped (Hackle of Brahmas and Brown 

Leghorns, Silver or Golden Laced, or Silver 

Penciled or Partridge Wyandotte). A feather 
having a dark stripe through the center on a web 

of lighter color. — 

(e) Spangled (Silver or Golden Spangled Ham- 

burgs). A feather having a dark colored, round- 

ish marking on the web near the tip. 

(f) Laced (Silver or Golden Wyandotte). A 

feather having a dark colored edging about the 

web of a light colored feather. 

g) Stippled (Breast of a Rouen Drake). A 

feather having fine, dark colored markings irreg- 

ularly placed over the web 
(h) Splashed (Houdans, 

Anconas and Jubilee Orping- 

(a) Solid white (White Plymouth Rock, White 

Wyandotte, White Leghorn). A feather without 

other color than pure white in quill or web. 

Snow white—designating special purity of white. 

Creamy white—white having a slight tinge of 

yellow. 

Yellow white—having a pronounced tinge of 

yellow. 

Brassy white—showing brilliant yellow cast. 

(b) Solid black (Black Minorca, Black Cochin, 

Black Leghorn, Java, Black Langshan). A feather 

without other color than black in quill or web. 

Brilliant black—black glistening with brilliancy. 

Fic. 22.—Shepherd’s 
purse 

(See lesson on weeds) 
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Dull black—black lacking lustre. 
Black with green sheen—a black reflecting brilliant green in the sun- 

light. 
Black with purple barring—black reflecting deep purple in the sun- 

light. 

(c) Solid buff (Buff Cochin, Buff Leghorn, Buff Plymouth Rock, 

Buff Wyandotte). A feather without other color than buff in quill 
or web. 

Rich golden buff—bright 

and uniform. 

Pale buff or light buff— 

lacking strength of buff color. 

Mealy—irregularly marked 

with lighter buff, giving the ef- 
fect of having been sprinkled 

with meal. 

Medium Buff—between 

light and dark buff. 

(d) Red (Rhode Island 

Red). A _ feather without 

other color than red in quill 

or web. 

Mahogany red—trich, bril- 

liant, dark red, almost black 

in the shade. 

Dark red—a deep, rich 

shade of red. 

For advanced pupils the 

study may include a com- 
parison of both perfectly and 

imperfectly marked feathers, 

for which special collections Fic. 23.—Cattails growing in the cornfield 

can usually be secured, from ee 
the fowls while they are being examined by the class. 

Give to each pupil a collection of feathers representing the dif- 

ferent colors and shades to be found with poultry. Select feathers 

representing the different shades and colors and point out the 

differences by contrast. 

Method. Always use a fowl or fowls rather than a collection of feathers 

when teaching feather markings and coloration. By so doing, the pupil 

will associate a particular type of feather with the variety of fowl. More- 

over, a living thing is always more interesting than a dead one, 
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Have a feather illustrating the type which is being studied. Name 
the breed or breeds on which it may be found. Describe how it differs 

from other kinds of feather markings. For this purpose, the black- 

board and color crayons may be used to excellent advantage, to describe 

in detail the differences of the feather markings so that the pupils will 

quickly see the distinction. 

Select certain feather markings, and ask the pupil to name the kind 

. of feather, and state the kind of fowl on which it can be found. 

If the time and the age of the pupils will permit, they should be re- 

quired to draw at least one feather, natural size, of each of the different 

kinds of feather markings. 

Place the different kinds of feathers promiscuously together and ask 

_ the pupils to separate them into special groups of the same kind of feather 

marking. 

Call upon certain pupils to select a collection of feathers of certain 

markings, then ask the class to verify the result. 

PLANT DISEASES 

A Funcus 

By H. H. WHETZEL 

Object.—To help the pupil to discover something about the nature ~_ 

of a fungus. Fungi are responsible for most of the diseases of our 

cultivated plants. This lesson is for the older pupils. 

Materials.—Pieces of bread cut in inch and a half squares; tumblers 

and saucers; two inch squares of clean, white blotting paper; some black 

bread mold; inoculating needle, made by inserting ordinary needle in 

wooden handle; alcohol lamp. 

The black bread mold may usually be obtained by placing pieces of 

stale bread, slightly moistened, in a can, jar, or closed dish of any sort, 

or a bit of mold for a starter may be had by addressing a request for the 

same to the Department of Plant Pathology, State College of Agri- 

culture, Ithaca, N. Y. 
Method.—ist. Prepare the culture media as follows: Place a square 

of the blotting paper in the center of each saucer. Moisten with boiling 

water. There should be no more water in the saucer than the blotter 

will take up. Place a freshly cut square of bread on each blotter and 

cover with one of the tumblers. One of these culture dishes should be 

prepared for every three or four children. 
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and. Sterilize the needle in the flame of the alcohol lamp. Allow 
it to cool, care being taken that it touches no object until ready to make 

the inoculation. 

3rd. Inoculating the needle (i.e. planting the fungus).—Moisten the 

sterilized needle by touching it into the wet blotting paper. Touch it 

to the black mass of mold and then wipe it on the square of bread. Dur- 

ing these operations the inverted tumblers should be removed and re- 
placed as quickly as possible. If the bread be long exposed it becomes 

much contaminated with other fungi and-bacteria from the air. The 

needle should be flamed before each inoculation. 

4th. Incubating.—Place the cultures in a warm place near the stove 
or radiator (70° to 80° F.). They should not be placed in the direct 

light. Growth should begin to show in two or three days, and should 
be in the best condition for study about the fourth or fifth day. In 
order to show effect of heat and light on a growth prepare check experi- 

ments. Such experiments are spoken of as checks. Place one check 

culture in a cool place; one check culture with dry blotter; one covered 

so as to be in the dark. 

Studying the jungus.—The teacher having carried through one of the 

cultures herself in order to become acquainted with the operations, 

should prepare the cultures for the class with the children looking on. 

The reasons for the different steps in the operation should be brought 

out by questions and suggestions. The children should watch the 

cultures for the first evidences of growth and the further development 

of the fungus. 
Lesson 1. The vegetative stage—When the white moldy growth 

becomes evident on all of the cultures the class may make a fifteen-minute 

study of the culture. Place the cultures so that three or fovr children 

may get about each one. The white moldy growth consists of threads— 

the mycelium of the fungus. These mycelium threads grow out from 

the bread. Carefully break the bread open; the mycelium has grown 

all through it. The mold fungus is a plant. It grows in the bread 

instead of in the ground. The mycelium corresponds to the roots, 

stems, and leaves of other plants. The mycelium takes food from the 

bread. Compare your culture with the check cultures. Bring out the 

fact that the fungus, like any other plant, needs heat and moisture for 

growth. The fungus plant does not need light as do green plants. 

Lesson 2.. The fruiting stage-—After a day or two the cultures will 

begin to turn black. This is the fruiting or spore stage. Distribute 
the cultures as before, and devote another fifteen or twenty minutes to 

a study of them. Observe that the dark color of the culture is due to 
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fiumbers of tiny, black specks attached to the mycelium threads—the 
spore cases, each one called a sporangium (a cheap hand lens with each 

culture will help the children to see these better). Some of the sporangia 
are white. Note that they growin clusters, at the ends of long mycelium 

threads like strawberry plants at the ends of runners. These are young, 

unripe ones. Moisten the end of the finger and draw it gently over the 

ripe sporangia. Observe the dark dust that clings to the finger. This 

is made up of great numbers of the spores. These are produced inside 

the sporangium (Fig. 1a.) whose thin walls were broken by your finger. 

These spores are too small to be seen separately with your naked eye or 

even the hand lens (see Fig. 1b). These spores correspond to the seed 

in the bean pod. The sporangium corresponds to the bean ped itself. 

When the spores fall on moist places they sprout or germinate as shown 

in Fig 1c. If the right kind of food be present the sprout or germ tube, 
as it is called, grows, branches, and develops into the mycelium which 

was studied in the first lesson. Compare with the checks. What 

effect does heat, moisture, and light have on spore production? 

Suggestions for Study. 

ist. To show the light relations of this fungus. —Make a cover of black 

paper that will just slip down over the tumbler. Cut a slit half an inch 
wide and an inch long in one side of the cover. When the culture begins 
to show sporangia, slip the cover over the tumbler and set with the slit 

toward the light. Remove cover and examine in a day or two. Why 

does the mold grow toward the light? Note that it is chiefly the spor- 
angia stalks that reach toward the light. 

and. To show the atr relation.—When the mold shows good growth, 
lift one edge of the tumbler by inserting under it a match or splinter. 

The threads grow toward this opening. Why? What is in the air that 

they need? Plants breathe oxygen the same as animals do. Place a 
small dish of lime water under one of the tumblers. It is soon coated 

with a film of lime. The fungus gives off Carbon Dioxide just as animals 

do when they breathe. 

Notes —Contaminations—Other molds and bacteria will frequently 
get into the cultures. They can be told from the bread mold by the 
different color and character of their growth. They are like weeds— 

plants out of place. 

Hand lenses are not necessary, but they help the children to see the 

parts better. Cheap magnifying glasses, which will answer the purpose 

admirably, may be purchased of any optical company. Bausch and 

Lomb Optical Co., Rochester, or Spencer Lens Co., Buffalo, will send 

catalogues. 
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Lime water can be made by slaking a lump of stone lime in hot water: 

Allow it to settle and then pour off the clear liquid into bottle. Cork 

and use as needed. Small dishes from a child’s play set will serve to 

hold the lime water COz checks carbon dioxide. The presence of 

carbon dioxide (COz) in the breath may be shown by pourine some 

lime water in a long medicine vial or test tube, and then with a glass 
tube gently blow the 
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Fic. 25 —This drawing shows the different parts of the bread 
mold fungus and also gives a model for drawings of 
plants. Drawing taken from author’s note-book. 

FORESTRY 

Forestry is properly a part of agricultural education. 

breath through the 
water. It becomes 

milky by the forma- 

tion of tiny par- 

ticles of limestone 

(calcium carbonate 

CaCO3). . There is 

always a small 
amount of CO2 in 

the air. For com- 

parison attach a rub- 

ber bulb to the glass. 

tube and force air 

through clear lime 
water, or expose a 

dish of it to the air 

for an hour or so. 

Starter: This is 

simply a bit of bread 
covered with the 

ripe mold, dried and 

enclosed in an en- 

velope. Directions 

on envelope. 

If the farmer 

is to know how to make the best use of all his land he must learn to be 

his own forester, since woodland or land which might be made to grow 
wood advantageously forms so large a part of the land held in farms, 

yet does not form enough of any one farm to make the employment of a 
professional forester possible. As a nation we are consuming our forests 

faster than they are growing, yet it is estimated that the farmers’ wood- 

lots of the country alone are capable of growing more timber than our 
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present total consumption. This indicates that, through the present 

failure to make these woodlots serve their full use as timber producers, 

a formidable waste of a great resource is taking place, in which the 

farmers are themselves the heaviest losers. Even a thrifty farmer 

seldom gives thought to his woodlot beyond helping himself to what he 

wants from it, not recognizing that in consequence he is paying taxes on 

partially idle land. With better methods the woodlot could be made to 
contribute substantially to the prosperity of its owner. 

The farmer is a heavy consumer of wood; it is his usual fuel, and it is 

in constant demand for fencing, construction material, and miscellaneous 

purposes. A scarcity of timber affects him seriously, and it is well 

worth his while to learn in the East how to make his woodlot grow the 

highest grade product and the largest quantity possible, and in the 

scantily timbered portions of the West how to plant trees which will 

supply his needs. Protective planting also is important in many regions 

to shelter the home and the stock and to lessen the effect of drying winds. 

For many reasons, in every part of the country, a knowledge of forestry 

is of practical value to the farmer. 

Timber is as truly a crop.as corn or cotton. If mismanaged, the land 

will not produce a full crop. To use his woodland intelligently, as to 

use any other part of his farm, the farmer must know, first, what it 

will pay best to grow, and second, how to get the largest yield and the 

best quality to the acre. This means that he must know the relative 
rate of growth. of..different kinds of trees, their special requirements, 
their effect upon each other in the forest, and how to harvest his crop 
when it is mature without impairing the future value of the forest. 

The teaching of these things as a part of an agricultural education 

is entirely possible, nor is it necessary for the farmer to pursue the full 

course of training of the professional forester in order to learn them. 

‘The agricultural college can easily make a place for forestry among its 

other courses, and thus enable its graduates to carry away a knowledge 

of the problems which they would be called upon to meet in their own 

localities, sufficient for all practical purposes. But to propose a separate 

course in forestry in rural schools would be altogether unwise. What 

is needed is rather recognition of the-fact that forestry is a part of agri- 
culture and should, equally with stock raising or dairy management 

or the tilling of field crops, be considered in any plan for teaching the 

fundamentals of agricultural science. 

The forest is essentially a. society of trees. To know how to use the 

forest man must understand the laws of life of this society, which is 
‘more than the sum of the individuals which compose it. The science 
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and the practice of forestry deal with the relations of trees, their com- 

petition for ground and light, the adaptations which fit them for special 

conditions, and the collective life which results. A knowledge of: 

tree botany does not make a forester, who must have his eye on the 

woods first of all. — 

It follows from this 

that, to be of much 

practical value for the 

prospective owner of 

woodland, the study 

of plant life in the 

rural school curriculum 

must be planned to 

extend well into the 

field of ecology. From 

the standpoint of gen- 

eral scientific training 

as well as from that of 

industrial education 
Fic. 26.—Where cottage cheese is made RA ; 6 vere cottage cheese such an extension 

opens large possibili- 

ties. The fundamental principles involved are basic in modern scientific 

thought. Considered as a biological laboratory, the forest provides rare 

facilities for pointing out the visible workings of the competitive struggle 

for life. The boy who learns to pick out the dominant and suppressed 

trees from those still fighting for their place has learned an important 

lesson, which will apply to much besides the management of the woodlot. 

The forest is always changing. The unthinking observer regards it 

as fixed. He has not learned to read its life history as it unfolds before 

. him, and is surprised to find the open spaces filling with thicket and then 

clearing into good young timber after the first rush for possession has 

been followed by the race for light. Forestry requires the habit of look- 

ing into the future. The young growth, down to the little seedlings, 

must be protected to replenish the stock of timber when that now ap- 

proaching maturity is cut. 

To inculcate these principles, a beginning should be made in the 

nature-study course. HERBERT A. SMITH. 

COTTAGE CHEESEMAKING 

Object of lesson.—To acquaint the pupil with one of the uses of 

skimmed milk and buttermilk. 
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Materials. —Thermometer, milk pan holding about three quarts, one 

milk pail, one half yard of white cotton cloth, one quart skimmed milk, 

one quart buttermilk and one ounce salt. Use clean thermometer. 

Method.—Pour the skimmed milk and the buttermilk into the milk 
pan. Heat to ninety degrees Fahr. and leave undisturbed till firmly 

coagulated. Attach the cotton cloth over the top of the pail so that it 

will serve as a strainer. Pour the coagulated milk on the strainer. 

After the watery portion (whey) has drained off, the ‘“‘curd’’ is left. 

Remove the strainer with curd in it from the pail top and place it on a 

table or board. Sprinkle one ounce of salt over the curd and work it 

in by kneading the curd with the hands. The cheese is then ready for 

eating, but when packed it is moulded into small cylindrical forms and 

wrapped in parchment paper and tinfoil. 

Sandwich cheese is made by adding chopped nuts to the cottage curd 

while the salt is being worked in. 

LETTERS TO FARM BOYS 

LETTER No. 2 

My dear Boys: 

I have been asked to tell you why I am a farmer, and why I like life 

on the farm. Now I am not sure that I can make it all plain to you, but 

let us go over some of the reasons together and perhaps we shall dis- 

cover why it is. 

You are full of the vim 

and vigor of young man- 

hood, eager to begin the 

battle of life; your par- 

ents have cared for you 

up to this time, and laid 

the foundation for your 

success, but you must 

choose your calling. 

Shall you be a Farmer? 

Let us follow the young 

man who has decided to 

be a farmer in the highest 

sense of the word. If he 

has no financial aid and 

must depend entirely on Fic. 27.—Packing the cheese 
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his own resources, he can accumulate sufficient means to begin busi- 
ness for himself, in less time and with less hardship, than for almost 

any other calling. When he has his farm, life begins in earnest; this is 

the time he has been waiting for, and now he will have the opportunity 
to work out some of the plans he has already formulated. 

They say the farmer’s life is a quiet one; true it is, and that is one of 

the ideal conditions which surround him. It gives him a chance to 

meditate upon the things about him, and to get more enjoyment out of 

life than would otherwise be possible. 

You have heard that there is too much drudgery about farm life; let 

us call on our friend and spend a.few days with him on the farm watch- 

ing his daily life. We are at first struck by his cheerful manner, and as 

we look for the cause, it gradually dawns on us that what is work for 

others is only play for him. He is always interested in some phase of 

what he is doing and looks forward in pleasant anticipation to the out- 

come. Drudgery is unknown to him. His work is his greatest enjoyment 
and idleness would make him miserable. 

If we study the methods of this successful farmer still more closely, © 

we find that he is a great student of the methods of others, but that his 

way of doing things is original because he realizes that the methods of 

the past, while they may have served the best purpose in their time, are 

now obsolete, and he has become convinced that the knowledge of agri- 

culture is still very incomplete. Every day new phases of nature’s 

laws are being made known to him through close study, and he realizes 

that the possibilities of Agriculture along any line are only limited by 

the power of man to discover nature’s laws, and to fulfill their require- 
ments. 

The wide-awake farmer comes to feel that he can serve his day and 
generation as well if not better than he could in any other calling, and 

he is ever striving to reach the highest ideals in whatever he does. If 

we look about us in this farm home we will find at hand all that goes to 

make life pleasant, and many things that it would never be possible to 

have in any other occupation with the same. capital. 

The farmer of to-day may have at hand the writings of the brightest 

minds and the printed results of work along the lines of Agriculture, as 

well as having the news of the day brought to his door. He also has the 

telephone for local communication. | The products of his farm are taken 

to distant markets with dispatch, and his facilities for doing business 
are the best. 

You may ask the old question, “Does farming pay?”’ If-we refer the 

question to our friend he will point to his pleasant surroundings, his 
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well-kept farm, his happy family, and will tell you that he has a good 

balance on the right side of the ledger at the close of the year. He may 
not accumulate money as fast, but he has a sense of pride in the fact 

that all he has has been produced by his own efforts. He is independent 

to a large extent of the finanical conditions which affect other lines of 

business. | 

Are you wondering where this farmer lives? Let me tell you how you 

can find him. Go out in the country almost anywhere, and as you pass 

along the road you will now and then come to a place which stands 

out in marked contrast to its surroundings. Stop here, for the proprietor 

will be at home. Talk it over with him and you will go away more than 

ever impressed with the advantages of farm life. 

It is the wish of the writer that you may sometime come to believe in 

the truth of the saying that “‘the stability of any nation depends more 

upon the character of its rural population than upon the size of its 

standing armies.” Dik. een Ase 

Trumansburg, N. Y. 

QUOTATIONS 

“There is a beautiful spirit breathing now 
Its mellowed richness on the clustered trees, 

And, from a beaker full of richest dyes, 

Pouring new glory on the autumn woods, 

And dipping in warm light the pillared clouds.’’—Longjellow 

**God’s own profound 

Was above me, and round me the mountains.’—Browning 

“The clouds have voices, and the rivers pour 

Their floods in thunder down to ocean’s floor, 

The hills alone mysterious silence keep.” 

—Wiulliam Prescott Foster 

“The hills are bright with maples yet, 
But down the level land 

The beech leaves rustle in the wind, 

As dry and brown as sand. 

The clouds in bars of rusty red 
Along the hill-tops glow, 

And in the still sharp air the frost 

Is like a dream of snow.’’—Alice Cary 

“Tf I can not catch a note of inspiration from the plainest thing that I touch, 

then to that extent my life is empty and devoid of hope and outlook.’’—L. H. B. 

“Nature is our environment, and we can not escape it if we would. The problem 

of our life is not yonder: it is here. The seeking of truth in fresh fields and for the 
love of it, is akin to the enthusiasm of youth.”—L. H. B. 
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FOR ALL TEACHERS 

In December there will be a meeting of the Science Teachers’ Asso- 

ciation of New York State at Syracuse. There will be at the same 

time a meeting of the New York State Teachers’ Association. For 
these meetings we hope to have some exhibition work along the lines 

of Nature-Study Agriculture which has been prepared by the children 

in our public schools. We hope that all the teachers who are working 
with us will help us to make this exhibit a success. We shall be glad: 

to receive compositions, hand work, collections and the like that relate 

to out-of-door life. It is hardly necessary to say at the present time 

that we do not care to have the children make collections of birds’ wings, 
birds’ eggs, or stuffed birds. We do not feel that for children in the 
grades an insect collection is of special value. Our work stands for 
the study of things as they exist in nature until such time as the student 

specializing in some lines of work needs dead specimens for classifica- 

tion and scientific study. We should like, however, collections of seeds 

and plants neatly mounted, collections of stones, birds’ nests, nests of . 

wasps, all kinds of insect homes such as galls and the like; several kinds 

of galls can be found in the fall on the golden rod, oaks, wild rose bushes, 

and other plants. We should also like specimens of hand work, par- 
ticularly that relating to the out-of-doors and schoolroom equipment, 

such as kites, markers for garden plats, bird houses, sleds, skees, book- 

shelves, tables, terraria, window boxes, and the like. To give a bit of 

encouragement to the work, we shall send a book to each of the ten 

schools sending us the most complete exhibit. 

CHILDREN’S LETTERS 

We want to encourage the children to write letters to the University, 
but we feel it may decrease their interest in the out-of-doors if the matter 

should be forced in any way. If they can become interested in persons 

at the College of Agriculture who want to help them to know more about 

country life, they may be glad to write of some of the things that interest 

them. We feel, however, that many of the best young naturalists will 

not like to be obliged to tell their experiences, for children are not usually 

fond of writing letters. If during the year each pupil working with us 

should write three letters, we shall feel sufficient effort has been made. 

Let the children write whatever they care to. We shall not judge their 

scholarship or the teaching in the school by these letters, but they may 
help us to keep in touch with the child’s point of view, and enable us to 
plan our work the better to meet his interest and ability. 
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While the lessonsin agriculture in this Leaflet should be given as regular 
lessons, nature-study lessons for the younger children ought to be as 

free as possible. Many young persons dislike nature-study because when 

they were very young they were forced to acquire a great many facts for 

which their minds were not ready and in which they had no interest. 

The interest of the teacher and suggestions now and then from her, will 
probably lead to better results than a set lesson every day. 

Following are a few children’s letters that are pleasing to us. They 

show that the children have really touched some things in country life; 

that they were interested enough to write to the University about these 

things; and that the teacher gave them freedom in expressing themselves. 

The children in the rural schools might be interested to hear these letters, 
and they may be suggestive to them in their writing. 

Feb. 28, ’c8 
Dear UNCLE JoHN: 

This morning when I built the fire at the schoolhouse I saw a big blue- 

jay and a smaller one. When I cut the kindling there were four chicka- 

dees and two nuthatches around the door. We scatter crumbs for the 

chickadees around the door. In the morning while I build the fire the 
chickadees set on the steps and sing. 

The buds on the trees are beginning to grow larger now. I would 

like to know what the crows eat in the winter time. Last Saturday my 

brother and I went down into the woods to chop with my father. We 

chopped down an old basswood tree and it was hollow. There were 

six flying squirrels in it. We tried to catch one but we could not get it. 

They would go up to the top of a tree and then soar off into another 

hollow tree. They have a flat tail and are not very big, and have a 
white breast. Yours truly, 

ROLLIN 
DEAR UNCLE JoHN: 

As I was cutting wood in the woods through a week of vacation I 
found that the chickadees are the tamest of all woodland birds. 

We cut a tree and the top of it was all decayed. When it fell the 

decayed part was all broken to pieces. 

The chickadees found it and was soon on the log. We sawed up the 

-tree till we got to the decayed part. The chickadees were eating the 

small wood ants. The chickadees that were on the log kept making a_ 

noise, which I supposed was calling the other chickadees as they still 

kept coming, till there was a great many come, and they soon had alJ 

the ants there was in sight eaten as I did not see anything more of them 
I will close. Yours truly, 

FRANK 
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My Degar UNCLE JoHN: 

The weather has been so cold that we have not seen many birds this 

winter. No one in our nature-study club has seen the red-polls or the 

pine-grosbeaks, but some have seen the blue-jays. ; 

Coming to school this morning my teacher saw a white-breasted nut- 
hatch, busily working at the bark of a tree. I admired its grace and 

ease in clinging to the bark and its pretty feathers which always seem to 

be so well kept. 

I like the piece in the Leaflet about bird houses very much. I have 
two bird houses at home. One is made to represent a small dwelling 
house, and has about six openings with a porch in front. It is ona pole 

about twenty feet from the ground, and is painted a dull green. 

The first year the sparrows succeeded in driving away all the other 

birds, but last year they were finally overcome by the purple martins 

of whom quite a number stayed all summer. The martins are favorites 

at our house, because in the dead of summer, when other birds are quiet, 

they still keep up their singing. 

The other bird house is a rude construction with a large opening in 

front. I put it in an apple-tree in front of a window from which I could 

easily watch the occupants, who were a happy family of robin-red- 
breasts. I learned much about the robins from this home. 

One clear frosty morning I was attracted by a clear sweet whistle of 

two notes, which I decided came from a small bird up in a maple tree. 

The sun dazzled my eyes so that I could not tell the color or the mark- 

ings. Another bird some distance away answered it with the same call. 
I have just six different kinds of birds on my this year’s Bird Calendar. 

I have not got a field glass, but I saw sixty-one different kinds last year. 

Yours truly, 
HazEL 

DEAR UNCLE JOHN: 

We are going to have the last meeting of our Nature-Study Club this 
Friday. I thought you would like to hear some interesting things about 

our pigs, so I wrote this letter. May 5th my father brought home with 

him two little pigs, one was black and white, and the other was white. 

We kept them in a box stall until we had the pen finished. We named 

the black and white one Spot, and the other Jack. Oh! such squealing 

when we put them in the pen. We now give them bread and milk 

every morning, noon, and night. Spot eats before ne drinks, and Jack 

drinks before he eats. There are many funny things to tell but I have 
not time to write them now. Yours truly, 

DorotTHy 
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BOYS AND GIRLS 

Here we are together again at the beginning of a new school year. 

As each season comes around it seems the very best of all for outdoor 

folks; at any rate for young folks. Whata 

world of new things opens up to us in the 

autumn days! It is fun enough just to look 

on during the harvest time. To see the 

corn fields in which yellow pumpkins now 

lie ready to be gathered; to look at the 

color of the fruit and get its delightful 

odor; to anticipate on certain October days 

promise of the Indian Summer; surely au- 

tumn brings much to all who love the 

out-of-doors. 

We wish we might know the young per- 

sons in New York State who have been 
writing to us during the past few years. 

Since many of you live too far away for 

us to know you or to meet you, let us see 

this year how near we can keep together 

by our common interest in out-of-door 
things. All that you write to us will 

help us to know you better. You and I 

have a great world to explore. The 

different plants and animals; all the brooks 

and hillsides; all the color of the fall days; in fact all the sights and 

sounds of the out-of-doors belong to you and me. Let us tell each other 

some of the things we enjoy best. 

As you go nutting some Saturday try to find things of interest 

to take back to the schoolroom for the following week. It will be good 

[883] , 
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to have some cheery sound that will remind you of the trip. Perhaps 

you will take back a few crickets that can be heard in October days. 

In a far away country the people used to make cages for crickets so that 

they might hear their music. Let us have some little cricket musicians 
in our schoolroom. I like to hear their cheery note. It always makes 
me dream of a cosy hearth and when I hear them I can in fancy see the 
fire-place aglow and look upon. friendly faces seated about it. If you 
put some common sod in a flower pot and place a lamp chimney over it 
with a piece of mosquito netting over the chimney, you have a cage 

for the cricket. How many things you can learn from watching 

the little chap in the schoolroom? There is much to learn about insects. 

Many of these small creatures have outwitted wise farmers. The 
only way we can ever come to know about insect life is by patient obser- 
vation. 

This month your teacher has received a Leaflet from which she will 

probably give some lessons. I am sure she will be willing to have you 

look at the pictures in this Leaflet and also to read any of the articles 

that may interest you. Some of the older boys and girls will probably 

take time to read the Leaflet when their other lessons are finished. If 
you read it, or if your teacher gives lessons from it, I hope you will follow 

some of the suggestions and do some actual work in connection with 

the subjects given. You may make a collection of weeds or feathers 

or make a study of soils or perhaps try to follow the directions for cheese 

making. If you do any of these things be sure to let us know what 
success you have had. 

In your own Leaflet we shall make suggestions each month for general 
out-of-door study. We are sure you will follow the suggestions and write 

us what interests you most. 

SPECIAL STUDY 

Each school year you should plan to do a certain amount of work 
along a definite line of study; then you will accomplish something. This 

year I am hoping that every boy and girl who receives this Leaflet will 

learn to know eight trees, one each month. It is not sufficient that 

you know the names of these trees but that you know something about 

them; where they grow; whether the leaves are simple or compound, 

alternate or opposite; when the trees blossom; what kind of fruit they 

bear. The fruit, you know, is the part of the plant that contains the 

seed. It may be an apple or a nut or some other form of fruit. 

We shall also suggest for study each month in addition to trees, one 

wayside plant or something in animal life. Perhaps you cannot find 
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the trees or wayside plants or animal life that we mention, but if not, 

substitute something you can find and if you want to learn something 

about it, ask us to help you. 
The Tree. Let us begin with a beech tree. Every boy and girl 

knows how it looks. If you do not you will be sure to find someone in 

your neighborhood who does. 

A real naturalist makes ef- 

fort to learn all he can from 

actual things and from mak- 

ing inquiry of persons who 

know more than he. Visita 

beech tree. It will be best if 

your teacher will take the class 

to visit one. She will be glad 

to do this if you do not make 

the trip hard for her. Do not 

ask questions while you are 

out of doors. Try to get all 

the information you can from 

the tree itself. 

Observations on the Beech 

Tree. Note the smooth, close 

knit, gray bark that covers 

the trunk; the dark branches; 

the slender twigs. Sometime 

during the year note the buds 

that have been compared to 

bird’s claws. If you enter 

a beech wood note whether 

there is any odor that comes 

from the trees. Watch dur- 

ing the entire year for the 

blossom time and for the 

time when the fruit can be Impatiens or touch-me-not. 

gathered. 

You will find the beech-nuts in October. Note the four-valved burr 

and the nuts inside it. Note whether the beech-nut has a thin or 

thick shell. How does the kernel taste? Make a collection of all the 

nuts you can find. Compare them with the beech-nuts. 

What color are the leaves of the beech during the autumn? Some- 

_ time in February let me know whether you have found that the beeches 
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retain their leaves for a long time, or whether the leaves drop off early 
in the fall. 

You may be able to see some beech trees cut down during the year. 
You will notice that the wood is hard, heavy, and straight-grained. 
You will often find forests of beeches in this country. 

Out of beechwood furniture household utensils are made. Coopers’ 

wares are also made from beech wood. Can you learn of other ees 

that are made from wood of the beech? 

While you are making observations on the beech tree; I want you to 
have in mind that persons who have made a study of trees have placed 

them in groups because of their likenesses each to the other. Some 
trees that do not look very much alike are nevertheless related because 

of some of their similar characteristics. I wish you would write on the 

blackboard the following list of trees that are placed in the group with 

the beeches. As time goes on you may for yourself find ways in 

which these trees resemble each other. The beech is placed in the oak 

family; therefore, related to it are oaks, birches, alders, hazelnuts, the 

American and European hop-hornbeam, the blue or water beech and the 

chestnut. You might mark with a cross on the blackboard all the mem- 

bers of the oak family that you can find. 

The Wayside Blossom. In the lesson on weeds which your teacher 
will give you this month you will find many wayside plants. Among 

others I hope you may find the Impatiens, also called touch-me-not, 

and jewel weed. On page 3 you will see the picture of one kind of Im- 

patiens which is called the pale touch-me-not. The blossom of this 

plant is pale yellow. You may find growing near it another species of 

the same*plant that has a deeper color and is spotted which gives it the 

name of the spotted touch-me-not. If you find these two species, com- 

pare them. ~Note*the stems and tell how they differ from some other 

plants. Are the leaves toothed? Describe the flower as to color and 

shape.. ‘How long is-the spur in the flower? Pinch the end of the seed | 
pod and note how the seeds fly out. Why is this method of sending out 

its seeds good for the future of impatiens plants? In what kind of soil 

and in what places do you find the touch-me-not growing? What insects 

do you find about the touch-me-not? 
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NOTES 

T Thanksgiving Time. This is the month of Thanks- 
giving. We want to make the most of it with the 
children in the rural schools. It is our own na- 

tional holiday. As it comes at a time when every- 
thing seems to be serene and to promise much in 

the way of quiet and wholesome pleasure, much 

can be done in the schoolroom to increase the 

interest that children feel in Thanksgiving, and 

to open up multitudes of ideas in connection with 

the day. it is a time for history and literature, for poetry and song 
and for a real touch with country life. 

Nature-Study Book. Many of the best nature-study lessons are those 

which merely give the child an initial thought along country life sub- 

jects. If too many facts are given, the best good of the lessons may 

be defeated. During the Thanksgiving and Christmas time it might 

be well to encourage the children to make a book for the schoolroom, 

getting together all the knowledge that they can from their own obser- 

vation of turkeys, geese, chickens, and the like. An ordinary blank 

book might be used, letting each child add such information as he gets 

afield. Selections from poems or prose literature might be added, or 

any pictures that they care to cut from old newspapers and magazines. 

Giving the children an opportunity to work things out for themselves 
in this way will iead to hundreds of questions by means of which their 

minds will grow. This will be much better for the younger boys and 

girls than to try to have them get too many facts in set lessons each 

* day in the schoolroom. 

Poultry. As Thanksgiving approaches the teacher will find that the 

young folks are interested in things about the farm home. It is a good 

time for lessons on poultry because children are sure to associate the 
[887 ] 
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turkeys, ducks, geese,and chickens with Thanksgiving. Over-sentimental 

persons, might say that perhaps it is not best to discuss poultry at 

this time, since the poultry will be killed for the Thanksgiving or Christ- 

mas dinner, but children do not take this fact into consideration very 

seriously, and I think at this season they are very much interested in 
any mention of the things that will be served for the festival. 

Vegetables and Fruits. November and December are good months 
for collections of vegetables to be made and discussed in the school- 

room. The children might be asked to bring different kinds of vege- 

tables and such fruits as are available, and this would give opportunity 

for language lessons in which they could discuss comparative size, 

color, and odor of the different fruits and vegetables. Some of these 

lessons would give suggestions for written work for their nature-study 

book. . 

Nuts. During the month encourage the pupils to make as complete 

a collection of nuts as possible, and to learn what they can from the 
trees from which these nuts have fallen. The teacher should get as 

much sttbject matter as possible along all out-of-door lines, and when 

the natural questions come to the children, help them to answer them. 

The important thing is to get the children to care to be out, to really 

see out-of-door things, and to encourage a spirit of patient inquiry. 

Weeds. This month we are publishing a second article on weeds. 

November is a very good time for children to make collections of weed 

seeds, and young persons always like to make collections. They will 

learn from this lesson ways in which weeds are propagated. This is 

an important subject for farm children and can be made both interest- 

ing and practical. If the teacher will read the article over carefully he 

will be able with very little effort to get the children to think intlicet 
about the subject. 

Sotls. In preparation for outdoor study of soils two or three field 

trips should be taken. It will give life to the work throughout the year. 
In last month’s issue we asked to have a collection of soils made. If 

this was not done, it may not be too late this month to get at least a 

few samples. All farm children should be given a fundamental knowl- 

edge of soils. 

Dairying. In the lesson this month in milking the children are to be 
taught the importance of keeping milk clean, This lesson carefully 

given by the teacher would lead to ideas on general cleanliness, and 

therefore, would mean mcre than the matter of clean milk. It might 

seem at first to the teachers of rural schools that it would not be possible 

to give this lesson, but it would be possible if the teacher could get per- 
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mission to have the class visit a farmhouse with him at milking time. 
Some farmer in the neighborhood would be interested in having the chil- 

dren make this experiment and would be willing to help in the matter. 

We do not expect it can be done in all districts but hope the experiment 

will be made in some 

of the rural schools. 

Let us know of some 

successful lessons. 

Babcock Test. There 

are a great many calls 

for Babcock test 

machines that we 

have on hand. We 
shall not be able to 

supply schools with 

the machines to 

any great extent. We 

shall, therefore, sug- 

gest that teachers 

make an effort to get 

the district to buy 

one of these outfits 

for testing fat in milk. 

If you have any doubt 

as to the educational 

value of this piece of 

apparatus, read some 

of the letters from Fig. 28.—‘Hurrah for the pumpkin pies!” 
teachers published in 

the September issue of the Cornell Rural School Leaflet for this 

year. A copy of this Leaflet will be sent on application. 
An outfit for making the Babcock test will cost $5.00. We believe 

that many teachers will be able to add this to their school equip- 

ment. We would like to publish a list of the teachers who make 

effort this year to get a Babcock test machine in their district and 

what success they have. If the trustee does not feel that he can afford 

to place it in the school, perhaps an entertainment can be given by the 

children that will help in getting the necessary money. A teacher who 

will make effort to give her pupils the advantage that will come from 

making the test for fat in milk in their vicinity will be doing a more 

far-reaching work than he will at first realize. 
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Farm Boys’ Club. The Farm Boys’ Clubs this year will be under the 
direction of Mr. M. P. Jones of the Extension Department. We hope 
teachers, parents, grangers, and secretaries of the Y. M. C. A. will help 

the boys to organize clubs that they may have the advantage of direction 

in work and play from the State College. Mr. Jones is a man who will — 

be able to help our New York State boys to become more useful and 

happy. Give them the opportunity to know him. Read his letter in the 

Leaflet for Boys and Girls. Talk the matter over with the children. 

Correspondence with a college man young enough to be in sympathy with 

boys, yet old enough to direct their energies is well worth the while. 

Address all communications relating to Farm Boys’ Clubs to Mr. M:-P; 

Jones, College of Agriculture, Ithaca, N. Y. 

Something jor. Farm Girls. On the day before Thanksgiving the 

‘teacher might make some suggestions that the girls could use in preparing 
the table for the Thanksgiving or Christmas dinner. It might be sug- 

gested that they arrange place cards for the family, on the back 

‘of which they could write verse or prose selections suitable for the 

occasion. The preparation of the place cards would give some good 

‘opportunities for careful penmanship. Some of the little wood plants 
would furnish a brown or evergreen leaf that might be carefully pasted 

on the cards as decoration. These could be prepared the day before 

the holiday and would be attractive on the table. 

In connection with this matter the children might be taught to. utilize 

many of the common out-of-door things for table decoration. I have 

seen very good effects made with the climbing bitter sweet berries. 
Small sprays of hemlock with the tiny brown cones are very eerie 

on the table. 

Farm Girls’ Club. It will take some time to get the Farm Girls’ 
Club organized and ready for definite work and entertainment. We 

want to make it strong in both. We hope to have farm girls in New 

York State working together for mutual benefit and pleasure. The - 

club is for girls who live in farm homes, not for those living in villages 

or cities. 

Women of the Grange. The intercourse between the Farm Girls, 

Club and the College of Agriculture should be continuous throughout 

the year. Under the direction of the teacher it could not be continued 

during the summer months. We, therefore, hope that in every farm 

district in New York State some woman connected with the Grange will 

be sufficiently interested in the girls in her district to act as patroness 

of the club. We shall then be able through the patroness to send such 

communications to the girls from time to time as we feel they ought to 
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have. This will enable us to reach more girls than we could if we tried 

to correspond with each one individually. 
Advantages to Farm Girls. There are many times when farm girls 

could be interested in some things through a letter sent to the patroness 

of the club. We could inform them when a fair is to be held in their 

vicinity and give them suggestions for preparing some exhibit for which 

prizes are offered. We might occasionally have suggestions for some- 

thing they could try in the improvement of home or school. We 
might often want to suggest books that farm girls would like to read. 

Often there would be suggestions for gardening and other out-of-door 

interests. 
‘We hope the teacher will help to select a patroness in the neighbor- 

hood and that she will give her interest to the girls’ club. She will be 

able to help much in out-of-door study, which is probably as important 

as any line of work for girls. Ss 

Children’s Letters. We wish the teachers would suggest to the chil- 

dren to write to us during the year. Whether they write letters on 

poultry, or forestry, on the formation of soils, on milking, or on weeds, 

the letters will be satisfactory. We do not want the matter forced, 

however. Try to have the boys and girls feel that we shall enjoy 

their letters. All who write three letters will receive a picture. 

Importance of Teacher’s Name and Address. We must ask that 
each teacher place her name on the package of children’s letters sent 

tous. When this is not done we have no way of identifying the children’s, 

work, and often they get no credit for letters sent without the teacher’s 

name. Unfortunately last year we were unable to send pictures to 

children who earned them because we had no way of learning how to 

reach them. . We would ask teachers to be very definite about their P. O. 
address, and to give on each letter the number of their R. F. D. if they have 

one. These facts facilitate matters of filing and correspondence. We 

believe teachers will be glad to help us in this. 

Time of issue of Leaflets. The Cornell Rural School Leaflet is not 
issued until after the 15th of the month. Some teachers have not 

understood this and have expected it to come on the first. When it 

does not reach them early in the month they feel that it has beca missent. 

We shall try to see that the issues reach the teachers between the 15th 

and the zoth. Sometimes there are delays that are unavoidable but the 

topics will be so planned that the material will still be available if the 

issue should be late, 
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POULTRY LESSONS 

A FOWL 

By James E. RIcgE 

Obiect: To teach the parts of a fowl and their purpose. 
Materials: 

1. One or more fowls, both male and female, of any breed or breeds 

2. Suitable coop or coops with food and water. <A terrarium des- 

cribed in the September issue is best for the study of fowls. This device 

gives opportunity for 

observations any time 

during the day. 

3. Color crayons, 

paper, pencils and 
eraser. 

4. A life size out- 

jine drawing of a fowl, 

both male and female, 

on which is indicated 

the name of each part. 

This can be done by 
the teacher or one of 

the older children from 

Fig. 29. 

5. A small table or stand covered with carpeting, bagging, or other 

material which will make a rough surface on which the fowl can stand 

when taken out of the coop or terrarium with less danger of becoming 

frightened. 

Method. Hold the fowl, or stand it on the table before the class. 

Show, describe and name each part of the fowl, and state its use. By 

so doing the pupils will be more likely to remember the name of the part 
because they will have something to associate with it. 

By referring to the outline drawing of the fowl when studying the 

parts of the live fowl, the pupils will see the name of the part as well 

as hear it spoken. Therefore they should learn the lesson more quickly. 
After all of the principal parts of the fowl are understood by the 

class the exercise may be reviewed profitably by asking the pupils to 

name the parts and to point them out on the live fowl. 

An interesting variation of the exercise may be provided by asking 

the class to cut the pictures of fowls from poultry papers, on which the 
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pupils may be asked to write the names of the parts of the fowl. Some 

‘ specimen sheets will be valuable for the Syracuse exhibit. (See October 

Leaflet, page 46. 

Definitions and Key to the Diagram of the Parts of a Fowl. 

1. Head—Includes face, eye, beak, comb, and other head parts. 

2. Beak—The upper and lower horn-like parts of the mouth. For 

biting and tearing. 
3. Face—The part of the head below and between the eye and the beak. 
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Fic. 29.—FParts of a fowl 

4. Comb—tThe fleshy growth on the top of the Fowl’s head. For 

ornamentation. 

5. Wattles—The fleshy growths attached to the throat and the 

lower part of the beak. For ornamentation. 

6. Ear lobes—The fleshy enlargements on the face below the ear. 

For ornamentation. 

7. Eye—The organ of sight. Note the method of opening and 

closing the eyelid. 
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8. Ear—The organ of sound. Observe the simple opening without 
external ear parts. 

9. Nose—The opening to the air passages at the base of the beak. 

to. Neck—The portion of the fowl which unites the head with the 

body and allows the head to be turned freely in various directions. 

11. Back—The portion of the body between the neck and rump. 

12. Tail—The rump and feathers which are found upon it. For 

steering the body during flight. | 

13. Body—The under part and sides of the fowl between the breast 

and including the fluff. 

14. Fluff—sSoft feathers covering the pein 

1s. Abdomen—The portion of the body between the rump and the 
keel covered by the fluff feathers. 

16. Keel—The lowest portion of the body between the abdomen 
and the breast bone. Heavy low-hanging portion of body giving balance 

and steadiness in flight. 

17. Breast—The part of the fowl extending from the lower part of 

the neck to the keel. It is formed by the large muscles (white meat, 

pectorals) which move the wings during flight. Feel for the wish-bone. 

18. Wing—The organ of flight. Stretch it out like a fan and note 

its large size and overlapping_feathers. 

19. Leg—The organ of locomotion, including the feet, shank, hock, 

thigh, and “‘second joint.” i 

20. Thigh—The ‘“‘first joint’’ of the leg sain the hock. 

21. Shank—The part of the leg between the foot and the hock. Note 

the large scales on the front side to protect the-shank from injury. 

22. Feet—The lower portions of the leg, including the toes. Used 
for scratching and perching. Move shank up- and down at hock joint 

and observe the toes move. 

23. Toes—The appendages of the feet. 

24. Hock—The joint between the thigh and shanks. Bie 

2s. Spur—The horny growth on the shank. Used for defence in 

fighting. 

26. Cushion—The feather section of the female overlapping the base 
of the tail. ; 

27. Capce—The feather section of the female at the junction of the 

neck and back. 

28. Saddle—The feather section overlapping the base of the tail of 

the male. 

29. Hackle—The feather section on the lower portion of the neck 

overlapping the cape. 
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Fic. 30.—Autumn in the wood 



896 Rurat Scuoot LEAFLEr, 

SCENERY 

The teacher can do much to interest children in the landscape. This 
should not be done by means of any definite lesson for the purpose. 
More may be done by merely showing an interest and mentioning to the 
children some of the out-of-door pictures than by manifesting too much 

enthusiasm. ‘There might be occasional moments when it will be best 

for both teacher and children to go outside the schoolroom and let’ the 

fresh air in. At such times she might ask the children to be prepared 
when they go back into the schoolroom to tell her some of the things 

they saw. She might incidentally mention a distant tree on a hillside, 
an artistic piece of nature’s planting, or some homelike farmhouse that 

appeals to her. 

On page s7 will be found an illustration which shows a very attrac- 

tive bit of scenery. Let the children look at this and discuss it for one 

of their language lessons. It may help to interest them in some of the 
out-of-door scenes about them. 

HOW WEEDS INCREASE 

Paut J. WHITE 

It is one of the practices of nature to attempt to keep the earth covered 
during the growing season with some kind of plant growth. You have 

probably noticed how difficult it is to keep weeds from growing, even 

in the path or roadway. It is interesting to notice what kinds of weeds 

grow under such conditions. Peppergrass is common. Knot-grass or 

door-weed will also thrive where other plants fail. But why do these 
plants grow under such adverse conditions? We cannot fully answer 

this question, but it is likely that they have acquired the power of en- 

durance to a greater degree than their neighbors. It is certain that they 

do not prefer harsh conditions, for most plants of this character will 
grow to greater perfection if they have an opportunity. 

We should all like to know some easy way of keeping the weeds out 

of our gardens and lawns. There is no easy way yet known. A knowl- 

edge of how weeds increase, and how long they live, may help us con- 

siderably. All our common weeds produce seeds, some of them in 
immense numbers. Did you ever try to count the seeds on a dandelion 

head? If each dandelion should produce five seed heads, and each one 

should contain two hundred seeds, how many dandelions could you grow 

in five years from one seed? Is it strange that there are so many dande- 

lions? 
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But not all weeds wait until the seeds are mature before they begin 

to multiply. Some send out runners like a strawberry, either above 

ground or just below the surface. Orange hawk-weed, sometimes called 

paint-brush, is an example of this kind of weed. The runners are just 

below the surface of the soil and send up little plants every two or three 

inches. Crab grass is another similar weed only the increase is accom- 
plished by the rooting at the joints like a tomato vine. 

A root. Certain weeds will grow from root cuttings after the manner 

of the blackberry. <A root stock. It is almost impossible to get rid of 

such weeds. If they are pulled, a portion of the root is sure to remain 

Fic. 31.—How many seeds on a dandelion head? 

in the ground and it loses no time in producing another plant. Horse 

radish often escapes from the vegetable garden and becomes a weed. 

The smallest cuttings of its roots will produce new plants. 

The number of years which various weeds will live is interesting. 

Some live one year, some two years, and others more than two years. 

Examples of the one year weeds are summer grass and shepherd’s purse. 

Weeds of this class come up in the spring or summer and die in the 

autumn or sometimes earlier. They usually produce an abundance of 

seeds which withstand the winter exceedingly well and are ready to grow 
in the spring. 

The weeds which live two years produce roots, stems, and leaves the 

first year. The second year they produce blossoms and seeds. Many of 

us have seen onions, carrots, or beets kept over winter and then set out 
29 
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the next spring in order to grow 
seeds. One of the most common 

weeds of this class is wild carrot. 

Certain other weeds live sev- 

eral years. Dandelions, golden 

rods, and burdocks are of this 

class. The only way to get rid 

of them is to dig them up. Weeds 

of this class increase in size 

from~year to year. They die 

down to the ground each fall 

but the roots remain and begin 

growing early the next spring. 

The seeds of chickweed and 

some other weeds come up in 

the fall, just as winter wheat 

does. During the warm autumn 

days and often in the mild days 

of winter they make consider- 

able growth. They are among 

the earliest weeds of spring. 

These weeds are called winter 

annuals. 

It is very interesting to ob- 

serve how weeds get from one 

place to another. Man and ani- 

mals are often the carriers of 

weed seeds. Sometimes they 

get mixed with seeds of grain 

and are planted with useful 

seeds, such as wheat or oats. 

Then some kinds of seeds cling 

to clothing and are carried 

long distances. Most of us have 

stopped to pick off weed seeds 

after passing through the woods. 

Seeds of burdock and sandburs 

become fastened to the fur of 

animals and are widely scat- 

tered in this way. How many 

kinds of weed seeds can you find 
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Fic. 36.—Paint brush. The new plant at the left is produced after the manner of a 
young strawberry plant 
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which stick to cloth or fur? Certain kinds seem to have developed 
this character to a surprising degree. 

Many seeds are provided with some means of getting away from the 

parent plant. They do not have such a good opportunity of growing 
if they all fall together 

near the plant. In the 

autumn the tumble 

weed matures and 

breaks off at the bot- 

tom. The wind then 

blows the plant across 

the fields. It leaves a 

trail of seed wherever it goes. Wild carrot 

blows across the country on the smooth snow 

during the winter. Soon the careless farmer’s 

neighbor has the same kind of weeds. 

Did you ever’ see the seed pods of the 

touch-me-not. burst? The seeds often fly sev- 

eral feet when this occurs. Other seeds have 

little tufts of down attached. ‘This is the case 

with dandelion seeds. The seed itself is very 

light and this down acts as a carrier of the 

seed after the manner of a small balloon. The 

seeds will float in the wind for long distances. 

In controlling weeds it is necessary to remem- 

ber avery simple principle. It is this: Weeds 

are very easily killed while they are young. If 

the ground is stirred just as they are coming 

up, or even before they appear, they will never 

give any more trouble. Too often we wait until 

they have a good start and then try to get 

them out. It makes us extra trouble besides 

harming our useful plants. Fic. 34.—Quack grass 

A LESSON IN MILKING 

By W. A. StTockinc 

Purpose. The object of this exercise is to teach the importance 

of keeping dirt out of milk which is to be used as food. 

Materials. Two cows, two ordinary milk pails, a pail of clean water, 

a clean towel, a piece of soft cloth, and two clean bottles or tumblers. 
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Milk one of the two cows into one of the milk pails in the ordinary 
way without any previous brushing or cleaning. Mix the milk tho- 

roughly, and take a sample into one of the bottles or tumblers. 

5.—Crab grass. Roots are produced at each joint which rests upon the earth. 
A single plant spreads widely 

Now with the clean cloth wrung out of the pail of clean water 

thoroughly dampen and wipe the flank and udder of the second 

cow, Be sure that all the parts are moistened, and especially the 
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parts with which the hands will come in contact while milking. Now 
rinse your own hands in the clean water, and dry them on the towel. 
Now milk the cow in the clean milk pail, and take a sample into the 

other bottle, as before. Cover these bottles by tying a piece of clean 

Fic. 37.—Figure on the left: Petri plate exposed two minutes out of doors, contains 
six colonies. Middle figure: Petri plate exposed two minutes in barn, contains 
t11 colonies. Figure on the right: Petri plate exposed two minutes under cow 
being milked, contains 1,800 colonies. These show the relatively large numbers 
of organisms found on the body of the cow. If these fall into the milk they 
grow and cause it to spoil rapidly. 

paper over them, and set them away together. Watch the two samples 

carefully, and determine which one curdles first, and how much differ- 

ence there is in the time of curdling. Repeat this exercise several times 

until you find which sample normally curdles first. 

Write your results to this department, and ask for an explanation 
of your results if they are not perfectly clear to you. 

POINTS TO BE SPECIALLY NOTED IN MAKING THE BABCOCK 
. TEST 

H:*E. Ross 

1. Be sure to mix the sample of milk thor before drawing 

it out with the pipette. 

2. When measuring a sample of milk with the pipette keep the 
index finger dry. 

3. When measuring a sample of milk keep the mark on the pipette 

on a level with the eye. The same precaution should be observed 

when reading the per cent of fat after the test is completed. 

4. Do not try to measure a sample of milk by trying to draw the 

milk just to the mark on the pipette, Draw the milk above the mark, 

as directed, 
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5. When adding milk or acid to the test bottle, slant the bottle. 

The liquid will then run down the lower inside of the neck of the bottle, 

and will not be forced out by outcoming air. 

6. Do not hold the bottle so that its mouth points toward yourself 
or any one else. The action of the acid upon the milk produces great 

heat. This heat 

often causes the 

contents of the bot- 

tle to spurt out vio- 

lently. 

7. After adding 

the acid to the milk, 

shake the bottle 

thoroughly until 

the contents be- 

come quite dark in 

color. 

8. After using RIS7 
: ° 33 t Ti ta. 

the pipette wash it pe 52 2 cea 2,3 
thoroughly, prefer- <x ot 9 ee 

Se es 33 1ILP 
ably in hot water. wend GaN 

This will tend to ae L234, ie 

prevent the trans- p = sen Mt 
ae : GE wi 86 Pf 

mission of disease 15 (Saee (F8FF yete FBYSae 
ween RG it §BoS Gee 

germs from the it OGLE 2les9 

mouth of one per- 
h Fic. 38.—A variety of bacteria liable to be found in milk. 

Seo OT eS, 1 and 2, typhoid bacillus (Pfetffer); 3, pus and pus cocct; 
should any such 4; ee dysenteriae (Shigar); 5, Proteus vulgaris; 6, Clos- 

tridium butyricus; 7, 9, 10, 11, types of common lactic 
germs be present. bacteria (Conn.); 8, a coccus without influence on milk 

estie. tester (Conn.); 12, 13, 14, three bacilli producing slimy milk 
should be firmly (Fig. 12, Marshall; Figs. 13, and 14 Conn); 15, 16, 17, 

E 18, 19, types of liquefying and putrefying bacteria, which 
fastened to a solid digest the casein (Comn.). 

bench or table. 
10. The person operating the machine should give his or her whole 

attention to it, and not allow his fingers or clothing to get in the path 

of the bottle cups. 

11. Remove all objects from the vicinity of the tester. This will 

prevent their being hit by the bottle cups when the machine is in motion. 
12. If acid is spilled upon anything pour on plenty of water, and then 

add some alkali such as lime or baking soda to neutralize the acid. 

13. Do not leave the acid bottle uncorked. 
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14. Keep all glassware perfectly clean. 

15. After washing the glassware, rinse it thoroughly in clean water 

to remove soap powder. The soap powder and the acid form a violent 

chemical reaction. 

Note.—lf the teacher has no directions for making the Babcock 

test, application should be made for the December issue, 1907, of the 

Cornell Rural Leaflet. 

Fic. 39.—Making the Babcock test 

FORMATION OF SOIL 

By E. O. FIppin 

We have seen that the differences which we observe in plants as they 
grow in the field are largely the result of differences in the character of 

the soil conditions. These differences are expressed through the feeding 

of the plant so that anything which modifies the food supply in any way 

has an influence on the form and development of the plant. Now the 

food supplied to the plant may be affected in many ways. It may be 

absolutely lacking, or it may be beyond reach, or it may not be ina 

form for the plant to use, just as a horse may starve, not simply because 

there is no food but because it is in the bin or because it is corn cobs 

instead of timothy. 

The soil is the home of the plant in which it feeds, or is fed and warmed 

and in which it grows—well if the home is comfortable, poorly if it is cold 

and destitute. This home has been constructed by nature and all about 

we have a chance to examine its construction and see its appointments. 

This month, November, we would best take another field trip, not only 

to see the things we observed last month, but to see the soil in the mak- 
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ing; for after seeing that there are differences in the soil, the question 
arises as to how these differences came about. 

To begin with, we must remember that the soil is chiefly ground-up 

rock. Few plants, and those very small, simple ones, grow on bare rocks 

because there is no place for their roots to spread and not enough food 

or moisture for their need. Perhaps some of the stunted plants you 

have observed for your lesson last month are the result of a shallow soil. 

If the soil is rich and deep it must have been formed by the breaking 
up of the rock. 

There are many forces at work forming soil. All rocks have cracks 
and crevices into which water may come. If this freezes, #t expands 

and pries the rock further apart, and may form new cracks just as a jug 

may be broken by freezing when filled with water. 

It is not necessary to be in a rocky, mountainous region to see this 

process. Saturate a piece of soft brick in the winter and let it freeze 

and thaw a few times while wet and it will sliver up into small pieces. 

This is why the tile placed in the ground for drainage purposes some- 
times break up. 

Into the cracks formed by the water, the roots of Bindi find their way 

and by their growth pry the rocks still further apart and break them up. 
You may be able to find boulders which are soft at the surface for these 
reasons. 

Not only the freezing water and the roots are at work but the water 

that runs over the surface dissolves some of the rock substance permitting 

the remainder to fall apart.. And even more active than all of these is 

the grinding together of the boulders in the bottom of a stream. They 

are thrown against each other as they roll along and are broken up 

and the corners worn off.so that they become smooth and round. Go 

to some stream and examine the stones on the bottom. What becomes 

of the small pieces that have been ground off? ~ 

If you look in the quiet pools you will see the fine sand and silt that 

has been worn off from the rocks arranged in even layers, or you may 
find sand in one place, silt in another and clay in another. Now examine 

the soil along the bank and see whether it is composed of layers of soil 

in the same way. Then go higher up where the stream does not reach 
and see whether the soii is the same or different. 

Not all soils are formed by streams. The rock may have decayed or 

fallen apart and formed soil in this way. Such soil is called residual 
because it is the residue of the rock. 

The wind is also contributing dust to the formation of soil. And 

remember that all the time the ice and water and wind are at work that 
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the material is being mixed with leaves and plant stems which slowly 
decay; that there are worms and insects which live in the soil and not 
only burrow through it but feed upon the soil particles and the bits of 

plants they find in it, and that all these are slowly affecting the character 

of the soil. Look for these things in the field and see how they are related 

and how one affects the other. . 

Note.—Last month you made a collection of soils. In your field 

trip this month you may find something different in soils. If so, and the 

ground is not frozen take some back to the schoolroom. 

Fic. 40.—Gardeners in Black Brook School 

A RURAL SCHOOL GARDEN 

EucENE N. BoupREAU 

After teaching in school district No. 10, Black Brook for a year, I 

have come to love it and I will cherish it in my memory. It is about 
seventy years old and one of the first frame buildings to be con- 

structed in this section. On all sides are beautiful white birches inter- 

spersed with balsams and cedars. So close do these trees crowd the 

building that perhaps not more than an acre and a half of open 
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ground surrounds it. Behind these woods are high cliffs rising abruptly 

from the valley. 
It was in this schoolhouse that I found myself last September. Dur- 

ing the year following, one of the many problems that presented itself 

was how to give the children interesting occupation during recess 

periods. Although they were very good children, there were times when 

relations were somewhat strained among them. Sometimes I made 
suggestions and at other times I allowed them to amuse themselves 

as well as possible. 

Finally, when the warm weather of spring came in, I considered the 

plan of a school garden. I was a little uncertain about presenting this 

Fic. 41.—Garden and gardeners in Black Brook School later 
in the year 

plan to the school, for in the fall when I had given them one lesson on 

“‘trees’’ out of doors, some of the parents questioned the work. 

However, after thinking about it for sometime I proposed it to the 

pupils. Of course anything new appeals to children, so they were anxious 

to take up the work. I impressed upon them at the beginning that if 

we began the work we could not abandon it if it became tiresome. 

From the first we worked together, the pupils and I, and I think our 

success was due in a great measure to this fact. I planned the garden, 
and I distinctly remember the recess I walked up to where the children 

were playing, for they were playing where the ground was smoothest, 

and the place I had chosen for the garden. I stuck one of the sharpened 
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sticks I had in my hands into the ground, paying no attention to the 
children, and then paced off one dimension of the garden and set another 
stick. By this time play was forgotten in the curiosity to watch my 
movements. They guessed what I was doing and began questioning 

me. From that time until the term closed, interest in the garden 

never waned. 

Before each recess period I talked to the class a few minutes about 

what we should do during the coming period. To begin, just before the 

first period after staking out the garden, I put a diagram of the proposed 

garden on the board, dividing it into twenty plats. Then I numbered 

them and let the chilren choose the number or location of their plat. 
During the recess period we measured out and carefully drove the stakes 

at the four corners of each plat, being careful to get all sticks in a straight 

line. After this was finished they began spading and preparing the plats 

for the seeds. They brought shovels and rakes from their homes, all 
their parents were farmers, nevertheless there were only three shovels 

ever used and a couple of rakes. The larger boys spaded the younger 

one’s gardens and the girls’, in return for which they shook the sods and 

carried them away and picked the stones off the plats for those who 

spaded their gardens. Right here, I think this was a good lesson. 

Everything now progressed as you will find told in their letters, each 

planting five different kinds of seed. Some of them were brought from 

home and some I ordered from Charles Vicks’ Sons. 

Next we gravelled the path and built a fence around the whole garden. 

The children have described our method in their first letters. Building 

the fence was necessary, because of a farmer’s cattle. The schoolhouse 

was located in his pasture, so to speak. 

The garden soil was sandy and not very fertile, but it had been used 

years ago for a vegetable garden. However, the various seeds grew and 

the children watched them every day. It became a habit with them 

the first thing each morning to visit their garden. To encourage them 

in making observations and writing them down, I said_I would present 

the one who made the greatest number of observations, with a picture. 

You have all of these observations as they were handed to me. As 

you see, although they do not amount to much in themselves, it kept 

them watching. 

Before school closed the plants were of good size, even though we did 

get a frost the night of the second day of June, which seriously injured 

many of the plants; and later the cattle broke in and destroyed the best 

among them. It was a great pleasure to all of us, when the hardest 

work was over to watch the successful working out of our plans, 
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. I am perfectly satisfied with the results of my venture for it succeeded 

much better than I expected. 

To sum up, I have found that the results of importance were these: 

first, it supplied good occupation for the children in which they were 

interested; second, it cultivated a taste for a garden which was shown 

by some of them planting a garden at home and their taking home plants 

from the school garden at the close of school to transplant; third, it 

made a precedent in the district; fourth, it taught some facts con- 

cerning agriculture; fifth, best of all I found, in talking with the farmers, 

parents of the children, that they were interested and talked among 

themselves about the work and praised it. I think they will be desirous 

of having the work continue next year. 

LETTERS TO FARM BOYS 

LETTER No. 3 

BATAVIA,N= Ye 

DEAR FRIENDS: 

I am on the farm because it is the most independent and healthful 

of all occupations. I can have all the advantages of the city without 
its disadvantages. 

The possibilities for advancement are great. There being so many 

branches that one may develop an extensive business, even on a small 

farm, and if he chooses, the farmer can make a start with small capital. 

He may start with something he can do best, and after he has mastered 

that branch and has it on a paying basis, he can build up some other 

line, and so on as long as he wishes. 

He can build up a poultry business or a good dairy; he can go into 

sheep raising or general farming; he can raise small fruits or vegetables 

for city markets; and if he puts the same amount of energy into his 
business as do some of the successful men in other lines, his business is 

bound to succeed. 

I like to be around animals; to watch them grow and try to develop 

their highest qualities. It gives me great pleasure to be the owner of a 

fine herd of cattle, a flock of fine sheep, or some good horses. I like to 

study the growth of plants; how they get their food and what they re- 

quire; and to work out the methods of how to produce the largest growth 
' and the best plants. , 

In the summer evenings I enjoy going through the fields and seeing 

how straight we have made the rows and how mellow we have made the 
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soil. It is a pleasure te me to see the clean rows of cultivated crops, 
or to see the fields of freshly cut grain standing in neat shocks. 

After the chores are finished, it 1s a pleasure to hitch up the favorite 

horse and drive to town, or through the country to see what others are 

doing. In the long winter evenings we can read and make out plans for 

the coming season’s work, while we have plenty of fine apples to eat or 

good music to hear at some jolly social gathering. 

I am on the farm because it is the most pleasant life to live. 

; GILBERT A. PROLE 

QUOTATIONS 

““T am accustomed to regard the smallest brook with as much interest, for the 

time being, as if it were the Orinoco or Mississippi, and when a tributary rill empties 

into it, it is like the confluence of famous rivers I have read of.” 

‘Some of our richest days are those in which no sun shines outwardly, but so 
much the more a sun shines inwardly. I love nature, I love the landscape, because 

it isso sincere. It never cheats me, it never jests, it is cheerfully, musically earnest. 

I lie and rely on the earth.” 

‘The sweetest-scented life-everlasting has not lost its scent yet, but smells 
like the balm of the fields.” 

“The very sunlight on the pale-brown bleached fields is an interesting object 

these cold days. I naturally look toward it as to a wood fire. Not only different 

objects are presented to us at different seasons of the year, but we are in a frame 

of body and of mind to appreciate different objects at different seasons. I see 

one thing when it is cold and another when it is warm.” 

“Nature is moderate and loves degrees. Winter is not all white and sere. Some 

trees are evergreen to cheer us, and on the forest floor our eyes do not fall on sere 

brown leaves alone, but some evergreen shrubs are placed there to relieve the eye. 

Mountain laurel, lambkill, checkerberry, wintergreen, etc., keep up the semblance 

of summer still.” 

‘“ Nature makes no noise. The howling storm, the rustling leaf, the pattering 

rain are no disturbance. There is an essential and unexplored harmony in them.”’ 

Henry D. THOREAU 



CORNELL 

Rural School Leaflet 
(FOR BOYS AND GIRLS) 

Published monthly by the New York State College of Agriculture at 

Cornell University, from September to May. L. H. Bailey, Director 

ALICE G. McCLOSKEY, Editor 

Professors G. F. WARREN and CHARLES H. TUCK, Advisers 

Vol. 2 ITHACA, N. Y., NOVEMBER, 1908 No. 3 

THE NAMES OF THE WINDS 

By WILForRD M. WILSON 

“The winds go murmuring by at dusk 

And call you up at dawn, 
To walk through the fairies’ handkerchiefs 

And startle a sleeping fawn.’”’— 
—Sara Hamilton Birchall. 

“Learn to love the wind. It is a voice that never 
sings false. You are never small when you listen 
to it.’”’-—Charles Skinner. 

N November and December we often hear the 

wind blowing about the oid schoolhouse; 

the windows rattle and the doors creak. Let 

us listen some day and we shall hear rare, wild 

music that may bring messages from storm 

kings and sea kings. Again we shall hear high 
sweet notes, and we shall wish we had an 

Aeolian harp, such as the people of the olden 

time made for the wind to play on. 

We want to enjoy the winds this winter 

- and also to learn something about them. 

As you know, the winds are named for the 

directions from which they come. The names of the eight principal winds 

are north, northeast, east, southeast, south, southwest, west, and north- 

west. Ask your teacher to point out these eight directions, or better 

still go into the schoolyard and face the north, south, east, and west. 

An east wind blows from the east toward the west, and a southwest 

wind from the southwest toward the northeast. Each wind usually 

brings with it a certain kind of weather. A north wind brings cold 
[grr] 
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weather, a south wind warm weather and rain, while a northeast wind 

brings cloudy weather with rain in the summertime, and snow and sleet 

in the winter. 

This is true for most places north of the equator but south of the 

equator the north wind is warm, and the south wind cold. There are 
very good reasons why each 

wind brings its own kind of 
weather. Why does a wind 

from the north bring cold 

weather, and a wind from the 

south bring warm weather? 

The ancient Greeks did not 

know why the wind blows, 

but they knew very well that 

a north wind brought cold, 

freezing weather to Athens, 

a south wind warm rains, and 

a northeast wind snow and 

sleet, especially in winter. 

They thought that one of 

their gods, Aeolus, kept the 

Ce if : fea | winds in a cave in the moun- 
sami Hr =, == -- tain, and when hewas pleased 
TINS with the people he would 

open the door of the cave 

Tower of the winds in Athens and let out the warm south 

wind, Notos, to bring warmth 

and rain to make the grass grow and the flowers bloom; but when he 

was angry he let out old Boreas, the north wind, who frosted the windows 

and covered the land with snow and the rivers with ice. 

They often tried to gain the favor of Aeolus, the keeper of the winds, 

by offering him gifts of corn, wine, and fruits. They finally thought it 

would please Aeolus to have a temple of his own where he could receive 

their gifts, and so they built the temple of the winds at Athens. This 

temple was built with eight sides, one side facing each of the eight winds, 

and on each side was carved in the stone a human figure, representing 

the kind of weather that the wind from that particular direction brought 
to Athens. 

In the figures near the top of the temple, Boreas, the cold north wind, 

is represented by the figure of an old man wearing a thick mantle with 
high buskins (boots), and blowing on a ‘‘weathered horn.” 

—— ~ 

f ( 
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The northeast wind, which brought cold rain, snow, sleet, and hail 

is pictured as a man with a severe countenance who is rattling sling- 

stones in a shield, thus expressing the noise made by falling sleet 

or hail. 

The east wind, which brought weather favorable to the growth of 
vegetation, is symbolized by the figure of a beautiful youth bearing in 

his tucked-up mantle fruit and flowers. 

Notos, the south wind brought rain, and he is about to pour it over the 

land from the jar which he carries. 

Lips, the southwest wind, which was favorable for the Greek sailors, 

is driving a ship before him, while Zephyros, the gentle west wind is 

represented by a youth slightly clad scattering flowers as he goes. 

The northwest wind which brought to Athens dry, and sometimes hot 

weather, is indicated by the figure of a man holding a vessel of hot 

charccal in his hands. 

Thus the kind of weather which each wind brought to Athens more 

than two thousand years ago is clearly shown by the figures carved on 

the sides of the Temple of the Winds. Where is Athens? Can you 

find it on your map? 

Write your answers to the following questions: 

1. Which wind brings warm weather? 

2. Which wind brings rain or snow? 

Compare the kind of weather that each wind brings to your part of the 
country with the kind of weather each brought to Athens two thousand 
years ago. . 

BIRD STUDY 

Last year we studied several birds, the downy and hairy woodpeckers, 

brown creeper, chickadee, white-breasted nuthatch, red-winged black- 

bird, meadowlark, bluebird, chipping sparrow, redheaded woodpecker 

and flicker. This year we ought to be able to recognize not only the 

birds previously studied but add a few new ones to our list. 

Oftentimes children and even teachers say they do not know birds. 

Perhaps you know many more than you think. For your first lesson this 

year why not place a list on the blackboard of the birds you really know 

when you see them? Your list would probably comprise all of the 

following: Crow, red-winged blackbird, bluebird, bluejay, robin, English 

sparrow, chipping sparrow, redheaded woodpecker, flicker, downy wood- 

pecker, hairy woodpecker, owl, and, perhaps, a few others. This will 

make a good list to start with. How much do you know about these 

birds? Some of them stay with you all winter. Which ones? Some 
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go south when cold weather comes. Why? Doubtless you will say 

because it is cold, but birds are warmly clothed. They go south because 

they cannot get food in the north in winter. The birds that stay 

north are able to get some insects under the bark of trees and they eat 

the seeds of weeds and what grain they can pick up. 

Many persons go long distances to study birds but the better way is 

to try to coax the birds to come to you. Many of them have a social 

nature and as soon as they find that localities are safe they seem glad to 

live among people in order to have their protection. Some of the most 

attractive of our birds will build in bird houses in our gardens. It is 

unfortunate that we have not yet sufficiently controlled the cats about 

our premises. Often birds having confidence sometimes fall into a more 

serious danger than they would by staying in woodland places. There 

are too many cats. This should be rememberecd. Not enough effort 

has been made to keep them away from the birds. 

In winter time we often call birds to our gardens and schoolyards by 
giving them food. Many birds die in the winter time because they can- 

not get enough to eat or drink. Therefore, on all the school grounds 

as well as on the home grounds a dinner should be given occasionally to 

the birds. It can be prepared as a Christmas tree and kept filled with 
gifts during the school year. Many birds will visit a tree on which some 

food has been placed. Do not be discouraged if the birds do not find 

out when the Thanksgiving or Christmas dinner is ready. After they 

once find it, you will be surprised to learn how frequently they will come 

into your garden. The following suggestions given by Neltje Blanchan 

in ‘‘How to Attract the Birds” will help you in preparing food for insect- 

eating and seed-eating birds: 

“Birds can endure intense cold on full stomachs, but their winter larder must 

often be very lean. Never is hospitality so keenly appreciated as then; never are 

birds so welcome to us. Trimmings of beefsteak, lumps of suet, and a rind of 

pork tied on the branches of trees near enough to the home to be watched by its 

inmates, attract some very interesting winter neighbors: Chickadees, nuthatches, 

tufted titmice, brown creepers, woodpeckers and blue jays. Minced raw meat, 
waste canary, hemp and sunflower seed, buckwheat, cracked oats and corn, crumbs 

and the sweepings from the hay loft, scattered over the ground, make a delectable 
hash for feathered boarders with varied appetites. Food that can be put in dishes 

on piazza roofs or on shelves in trees either winter or summer for such soft-billed 

birds as robins, catbirds, mocking birds, thrushes and orioles—the most delightful 

and tuneful of bird neighbors—is made of equal parts of cornmeal, pie-meal and 
German moss into which enough molasses and melted suet or lard have been stirred 

to make a thick batter. If this mixture is fried for half an hour, it can be packed 

away in jars and will keep for weeks. Grated carrot or minced apple is a welcome 

addition.” 
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November is none too soon to begin to think about making bird 

houses. If they are made early and put out of doors, they will be weath- 

ered sufficiently by the time the birds care to occupy them. We would 

like some of these bird houses to exhibit at the meeting of the New 

York State Teachers’ Association at Syracuse. 

Preparing the Thanksgiving dinner 

FARM BOYS CLUB 

Dear Boys: ; . 
There are a good many of you that have never heard of me before, 

but I hope that it will not he long before we are pretty well acquainted— 

well enough so that if I should come to your schoolhouse some day after 

school is out you would like me well enough to take me off butternutting 

with you. 

Well, boys, what do you think of these fall days, anyway? I love the 

fall best of all with the wind blowing hard and rattling the leaves by the 
old rail fence. Then I love the great yellow pumpkins lying thick among 
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the cornstalks. When Saturday used to come around about this time 

of year Jim and I would have to hitch old Billy to the Welch wagon and 

haul pumpkins into the barn. We generally kept out one, though, and 
with Jim’s jack-knife (mine was always lost) we made jack-o-lanterns 
that were so terrible we were almost scared to light the tallow candle 

inside. J am not going to tell you what we did with those jack-o-lanterns, 

but probably you can guess. I expect you have made these things 
yourselves and know how to use them. 

Don’t you like the fall best of all on rainy nights—on Friday nights 
when you don’t have to study? Then it is that after a supper of steak 

and baked potatoes, a big, wide, thick slice of yellow-brown pumpkin 
pie tastes good. (I used to feel so happy that 1 would laugh right out 
loud at nothing.) Then after every last crumb is off the plate, you can 

go down cellar and get a big King apple or a Pound Sweet or a Northern 

Spy, and stretch out in a chair in front of the stove. Then you are ready 
for a good story book. It surely is good fun to be a farmer lad. I am 
glad I am. 

Stevenson’s Treasure Island is an exciting book to read before the 

fire only you will be almost afraid to go to bed. Swiss Family Robinson, 

and Robinson Crusoe,—well I expect you have surely read these books 

already. Don’t you like Henty? “Under Drake’s Flag,” “By Right 
of Conquest,” “In the Reign of Terror,” ‘‘With Lee in Virginia,” and 
most any of his storics are good. “The Five Little Peppers and How 

They Grew” or “Black Leauty’’ are books you will like to read by the 
fire. Ifyou haven’t any of these books some of the other boys may have. 
The members of the Farm Boys’ Club might exchange books among them- 
selves. I suggest that your secretary get from the member of the club 

a list of the books they own. Let him put all these together somewhere 

in the schoolroom where everyone in the club may have an opportunity 

to see them. Then the members can loan their books to one another. 

How many of you boys organized clubs last year? We want the 

secretary of every club to send us a report of what has been done. If 
any club received and planted Cornell seed last spring, we want to know 

what the results were. We ask every Farm Boys’ Club, therefore, to 

send us a report through its secretary. The names of all the officers of 

the club should be in this report. 

Now there are some of you farm boys who have not formed any club 

in your school yet. We would like to have you do this right away. One 

reason is that we want you to be in direct touch with the New York 
State College of Agriculture. We want to write letters to you. There 
are s0 many of you, though, that we cannot write to each one personally 
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but we can write to your club. So form a club! It is easy. Your 
teacher will tell you how to do this, or if you will look up the Cornell 

Rural School Leaflets for last spring, they will tell you how to go about it. 

As soon as you have formed the club and have elected your secretary, 

send us the names of your officers. 

The Farm Boys’ Clubs are made up of farm boys who are interested 

in horses and cows, meadows and farm crops whether they are going to 

be farmers or not when they grow up. We want you to learn more about 

these things. Have you farm boys in the club ever been to a Grange 

meeting or a Farmers’ Institute? If so, you have probably heard a 

good deal said about fertilizers. You may remember hearing the words 

nitrogen, phosphoric acid and potash, for these are the three kinds of 

plant food that we have to apply to the soil for the plant. Some soils 

need more of one of these kinds of plant food than others do. We want 

the Farm Boys’ Club during November to find out what kind of ferti- 

lizer is most needed on the soils of their own farms. 

In order to do this you will want to experiment a bit. This is an easy 

thing to do, and you will like to do it. All you will need are: five tin 

cans, a hammer, a nail, enough soil to fill the cans, a few handsful of 

wheat, some nitrogen, phosphoric acid and potash. You can find this 

nitrogen in nitrate of soda. If you will get all the other things, we will 

send you enough of the three kinds of fertilizers. To get this, all that 

will be required of you is an order signed by the president and secretary 

of your club. If you have not already done so, you ought to organize 

a club at once. 

Now, for the experiment. Take five tin cans and punch eight or ten 

holes in the bottom of each with the hammer and nail. Fill each can 

with the same kind of soil. Then put your fertilizers in the cans accord- 

ing to these directions: 

In can No. 1—put no fertilizer. 

In can No. 2—-put one-half teaspoonful of the nitrate of soda. 
In can No. 3—put one teaspoonful of acid phosphoric. 

In can No. 4—put one-fourth teaspooonful of potash. 

In can No. 5—put a mixture of nitrogen, phosphoric acid, and potash. 

Dig the fertilizers thoroughly into the soil. It is better to take the 
soil out of the can to do this. Next sow a dozen grains of wheat in the 

top of each can, covering them with about one-quarter inch of soil. Do 

not let the soil dry out. Keep a careful watch of this experiment. See 

in which can the wheat starts up first. Judge from the later growth and 

the greenness of the wheat plants what sort of fertilizer is most needed 
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by your soil. Make a report of the results of this experiment. If you 
will send this to us we will be very much pleased for we are interested. 

If there is no fire in your schoolroom Saturdays and Sundays; carry on 
this experiment at the home of one of the members of your club. 

Now will you do something for us? There is to be a convention of 
school superintendents and teachers at Syracuse next December. 

We are going to have an exhibit there and we want to show those 

persons what the Farm Boys’ Clubs are doing. We are asking you, 

lads, to stand behind us in this and help. We want something from 

every Farm Boys’ Club. We want the best you can give us—something 
that is truly the result of the work of some of the members of the club. 
Perhaps a collection of five or ten good ears of corn that someone in your 

club has grown, or five good potatoes or beets, or a collection of the 

leaves or bark or seeds of some common trees neatly labeled. Send us 

something. We will pay expressage if the weight is not over ten pounds. 

Send it C. O. D. to me here at the College of Agriculture, Ithaca, N. Y. 

Well, they won’t let me write any more because I have already taken 

too much space. Next month I am going to tell you about cornstalk 

fiddles and how to make funny shadows on the wall at night. 

Now that I have written you a letter I should like to have you write 
me one. If you do, maybe I will write one back to you all alone. 

Don’t forget to do these four things (1) organize your club; (2) make 

the fertilizer experiment; (3) send us something for our exhibit; 

(4) write to us. 

Yours for many gay hours in November winds, 

M. P. Jones. 
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“ Back to the farm! 

With the friendly brute for neighbor, 

Where youth and Nature beckon, the tryst mho would not keep? 
Bark to the luxury of rest that follows labor, 

Back to the primal joys of hunger and of sleep!” 

—MarTHA G. D. BIANCHI 

NOTES 

N our efforts to reach the school children this 

year, the cooperation of school commissioners 

and teachers throughout New York State has 

been very gratifying. There has been a decided 

increase in interest in agricultural education 

during the past few months. We are receiving 
hundreds of letters making inquiries concern- 

ing our work with the public schools. We want 

to make this work as helpful as possible. In 

order to do this we hope everyone who is in- 

terested in education for farm boys and girls 

will make suggestions and give criticisms from 

time to time, that our publications may be 

more helpful. 

Farm clubs for young folks.—Should this Leaflet come into the 

hands of anyone interested in young persons, whether it be a super- 

intendent of schools, a school commissioner, a teacher, a trustee or a 

granger, we hope he will read the notes on page 94 by Mr. Milton Pratt 

Jones, relating to clubs for farm boys and girls. We hope encourage- 
ment will be given to all farm boys and girls to have an organization 

that will enable the Extension Department at Cornell to work with 

them. Plans are being made to have a line of serious and interesting 
[g19] 
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suggestions for work and play for young persons on the farm. A little 

encouragement from older persons will help in this work. 
Dairying.— Each month we shall have some lesson relating to dairy 

interests. A number of teachers are making effort to have a Babcock 

Test machine in thei schools to teach the children how to make the test 

for fat in milk. All who have read the September issue of the Leaflet will 

know that many rural teachers made effort last year to interest not only 

their pupils but farmers in the neighborhood, in this test. We wish 

that each teacher who is able to secure a Babcock Test apparatus, would 

let us know, since we intend to publish a list of the districts interested 

in this work. If any teacher would like the apparatus and will send 

us the name of the trustee, we will ask him to place one in his 

school. 1 

This month we publish again the article written by Commissioner 

Pearson giving instruction for making the Babcock test. From the 

Dairy Department there is an article written by Prof. Publow on the 

making of junket ice-cream. Educationally this is a valuable lesson, 

and at the same time it might furnish a pleasant hour for the school 

children. The ice-cream might be made by the children for some social 

function at the school. 

Trees.— Everyone should know the common trees about, and should 

know something of the uses of these trees. Study along this line will 

lead to knowledge that will bring both pleasure and profit to the pupil. 

It will also mean something in the interest of the forestry of America. 

In the October Leaflet we suggested that the children make a study 

of treesin groups. This is a means to classification which gives organized 

knowledge. If you have not already placed the trees that belong to 

the oak family on the board, it might be well to do so now. The chil- 
dren may not be able to study the trees so readily in leafless condition 
but if they have the group before them it will help to keep it organized 

in their minds until spring. The group includes the following trees that 

the children are likely to find: Oaks, birches, alders, hazelnuts, hophorn 

beams, beeches and chestnuts. 

. During thismonth we have made suggestions for the study of the cone 

bearing trees. At Christmas time children are interested in evergreens 

and they will be glad to study them in school. In every district a study 

should be made of all the conifers that can be found. Let the children 

make a complete collection of twigs or small branches of the trees in the 

neighborhood, and classify them according to the lesson in the Leaflet 

for boys and girls. It would be well to make a list on the board, of these 

trees, as follows: Pines, hemlocks, firs, larches, spruces, cedars, junipers, 
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and yews. Which, if any, are not evergreen? Ask the children to find 
out. Children should be taught to avord mutilating the trees in collecting 

specimens. 
Forestry.—The lesson on Forestry written by Mr. Herbert A. Smith 

of the Forest Service at Washington is one of a series on this subject. 

New York State children will gain much from this opportunity to become 

familiar with the subject of forestry. 

Birds.—There is no one outdoor subject that appeals to so many 

individuals as the study of birds. I have known many persons who 

Fic. 41.—Wunter scenery is always a joy 

began to study birds, not caring much for other things in nature. 

Gradually the places in which the birds were studied came to have interest 

and soon the flowers, the streams, the trees, and the wayside plants 

became part of the lives of the students. 

In the children’s Leaflet for this month we have published the first 

of a series of lessons on three winter birds: The junco, the snow-flake, 

and the tree sparrow, ‘These birds are not so common as many of the 

others, but we now feel that the boys and girls of New York State have 

had sufficient instruction in connection with the more common birds 

and will be able to look for some that they meet occasionally by 

the way, 
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As the children read the lesson in the Leaflet, they will learn many 

things: The fact that the light sometimes attracts birds; the description 

of the little junco; that it is a seed eating bird; that it travels by night 

because of its enemies, hawks and the like; that when the night is not 

clear birds fly low; that the junco nests in Canadian woods. They will 

learn the time of residence of the junco in our state; the haunts of the 

bird; something of its song and habits. . Fifteen minutes of real interest- 

ing talk on this lesson will, I think, lead the children to look for a junco 

and to recognize it when they see it. Call attention to the illustration. 

It was made from a drawing by Mr. Louis Agassiz Fuertes. The children 

can be taught to see the merits of this piece of artistic work. Let them 

compare it with drawings of birds that they may, perhaps, find in books 

in the library. Young children can be taught to see the difference 

between good and poor pictures. 

Scenery.— At least once each month we wish the children might go 

to the windows of the schoolroom or out into the school yard, to make 

some observations on a scene or natural object that lies before them. 

Looking at the landscape and getting joy from it is often a matter of 

habit. While on your way to school, you may observe something by 

the wayside that attracts you. Let the children share with you this 

pleasure, if pleasure it be. Sometimes you may be able to speak of 

some unsightly thing that detracts from the beauty of an outdoor scene. 

Let the children know how you feel about this. It may influence them 

later in saving others from being obliged to look at something that mars 

the landscape. The first steps in learning to enjoy the beautiful, may 

be given in a few minutes, but the lesson may influence the pupil through 

all the coming years. Winter scenery is always a joy, so many things 

are increased in beauty by the whiteness of the snow and the shadows. 

See page 75. 

Stars.— Next month there will be a lesson on stars. In preparation 

for this it will be well for the teacher to have a brief language lesson 

about the stars in order to learn what the children already know about 

them. Winter nights give much inspiration to look up into the sky and 

young persons are always interested in stars at Christmas time. Before 

the children leave school some night, ask them to look out of the 

window after supper and be able to tell you the next morning, some- 

thing that they can remember about the night sky. Suggest to them 

how bright and sparkling the stars appear through the leafless branches 

of the trees, 
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THE CONTROL OF WEEDS 

By Paut J. WHITE 

O control weeds there are a few 
simple principles which should be 

kept in mind. The first is this: do not plant 

weed seeds with the seeds of useful plants. 
It is a curious fact that very many of our 

worst weeds in New York State have been 

___-—s introduced from other states and from foreign 

* . lands. To this class belong srange hawkweed, 

the dandelion, daisies, and wild carrot. All 

these are considered serious pests by our 

farmers. In their native lands some of them are not thought of as 
weeds at all, for instance the orange hawkweed. This was formerly 
considered a desirable plant for the flower garden in some sections of 

the country. Now it is one of the worst of weeds, especially in this state. 
It is not an easy matter to determine whether one is plarting pure 

seeds. The seeds of many noxious weeds are so much like those of useful 

plants that no one but an expert is able to tell them apart. A few 
undesirable seeds in a bushel of timothy are enough to seed a farm in 

a few years if no precaution is taken to check their increase. When we 

consider the fact that thousands of weed seeds of many kinds are often 

sold with every quart of timothy or clover seed, it is not strange that our 

meadows and fields present such a medley of plant growth. It is an 

interesting experiment to take a spoonful of the best timothy seed you 

can obtain and take out and count all seeds which are not timothy. It 
may be said in this connection that the Department of Agriculture or 

your own experiment station will determine the purity of any seeds 

sent to them. 

The second principle in the control of weeds is the act of killing them 

while they are young. Although there are different degrees of hardiness 

in young plants of various species it 1s safe to say that they are all very 

tender in the early stage of growth. Weeds are often more susceptible 

to disturbances than are the young plants of the crop which is being 

grown. Good farmers often take advantage of this fact and just before 
their crop of corn or potatoes appears above the surface, or even after 

it has come up, a harrow or weeder is used to kill the weeds. A large 

field can be covered in this way ina very short time. It may save great 
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éxpense and labor later in the season. Fig. 43 shows a corn field which 
was treated in the manner just mentioned. The scarcity of weeds is 

very pleasing to the 
careful farmer. Fig. 44 

ena picture. of, a 
nearby field which re- 

ceived no attention 

from the weeder. The 

undesirable plants are 

more numerous than 

the corn plants. 

One of the best tools 

in the garden is the 

common garden rake, 

Itis much easier to go 
over the ground with 

this than to use the 

hoe after, the weeds 

have had a good start. Of course care should be exercised in stir- 

ring the soil too near the young plants. 

The policy is often followed of leaving the weeds until they become 

well rooted. No system of cultivation can then remove them all. Hand 

pulling or hoeing must then be resorted to. This is not an agree- 

able occupation and 

doubtless has dis- 

gusted many a farm 

boy with country life. 

The third precau- 

tion to take in order 

to have our gardens 

and fehds “tree sar 

weeds is to plant the 

new crop in clean 

ground. As a rule it 

is best=to plant tim 
newly plowed ground 

or in soil which has 

been recently stirred. 

This is very important 

in the growth of certain crops. Alfalfa is a notable example. It is 
customary in this state to recommend that alfalfa be sown in August 

Fic. 43.—A field free from weeds 

Fic. 44.—A weedy field 
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before the tenth of the month. Previous to this time the land has been 
plowed and has been harrowed or cultivated at intervals. By this pro- 
cess the weeds are allowed to come up and then they are destroyed. 
A clean seed bed is thus formed for the alfalfa seed. This is important 

because the young plant is very susceptible to choking by weeds. 

Corn should be planted on land that has just been harvested so as to 

kill the sprouting weeds. 

Doubtless many weeds may be destroyed if not allowed to mature 

seeds. The weeds in a pasture may be very greatly reduced in number 

by the use of the mowing machine. They must be cut, however, before 

they ripen any seeds. The above principle applies especially to those 

weeds which live but one or two years. To this class belong such weeds 

as pig weed and wild carrot. 

Another precaution may be added which applies to the introduction 

of weeds. Often stable manure is applied to garden or lawn. This 

may be full of the worst kind of weed seeds if brought from the city or 
neighboring farms. A lawn, otherwise good, may be very seriously 
damaged in this manner. Unless one is very certain that the stable 

manure used is free from bad weeds it is best to resort to some 

other method of fertilizing, such as the use of bone meal or other 

fertilizers. 

Farmers and gardeners often ask whether there is not some easy 

method of getting rid of weeds. We are inclined to want to salt 

them or to apply some other chemical solution and kill them in an un- 

usual manner. Many experiments have been tried along this line, but 

with little success. This matter will be discussed in the next lesson. 

Fic. 45.—Daisies as weeds 
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COMPOSITION OF SOIL 

By E. O. Fippin 

Perhaps the person who idly rakes his fingers through the clean sand 

on the beach in the summer does not think of it as soil. But for all the 

absence of plants as well as, perhaps, its more enjoyable associations 

with vacation and comfort it is potential soil exhibiting all the properties 

of a rich garden soil, although not in the same degree. The first impres- 

sion of this beach sand is of a mass of smooth glossy particles, not all of 

the same size but composed of coarse and fine ones mixed together. 

If this sand were compared with the samples of soil, collected on the 

last field trip it, too, will be found composed of rock particles, prob- 

ably also mixed with a considerable amount of the partially decayed 

remains of plants and animals. From these two substances, rock par- 

ticles and decayed organic matter (humus), result many other prop- 

erties which may be either beneficial or deleterious to growing plants 

according to their proportion and interrelation. These are the units of 

which the soil is fundamentally composed. True, it may contain other 

things. besides simply rock particles and humus; it must contain water, 

air and food, but the rock particles and humus form the structure of 

the soil. Let us examine these units. 

First, look closely at some of each of the samples. Note their color 

and feel them between the fingers. Decide which is most coarse and 

which most fine. Are the particles all of one size or of different sizes? 

Are the particles round and smooth, or sharp and angular? Are the 

particles all of the same color and shape? 

Place two tablespoonfuls of each soil in a catsup bottle or other 

tall narrow glass vessel filled with clean water. Shake the mixture 

together thoroughly by repeating at intervals until all of the lumps of 

soil are broken. If the lumps are very hard, they should be broken up 

with a rolling pin. Label each bottle with the kind of soil it contains _ 

and set them away on a shelf to stand until the next day. On the follow- 

ing day without disturbing the soil, carefully examine each bottle. Note 
the layers of soil in the bottom of each and note also how muddy the 
water is in each case. Which is the most cloudy? Why is it cloudy? 

Is it the finest or the coarsest sample which is most cloudy? In the ~ 

bottom which layer is the finest, the upper or lower one? Now carefully 

pour off the muddy liquid at the top into another deep glass vessel where 

it can be kept. Give it the same name as the sample and number it 2. 

Fill the first bottle with more clean water and thoroughly shake up the 
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soil as before. After this has been done with each sample, again set 
them aside to settle for a third day, when they can be examined as before, 
noting how much cleaner the soil in the bottom becomes. Pour off the 

muddy water into bottle Number 2, and fill again with clear water. 
After shaking thoroughly, set each bottle aside for two or three minutes 

and then carefully pour off the turbid liquid into a glass vessel marked 

3 and the name of the sample. Repeat this three times, and note how 

the particles come down and how much more clean the material in the 

bottom becomes. Watch the particles arrange themselves in layers and 

remember the examples of this which have been seen in the field, for the 

same things are taking place here in the bottles that are continually 

occurring in the field where soils are being formed. 

When this process is complete, you then have each sample divided 
into three parts. The one which resulted from the longest standing is 

the finest ard is the clay—the pure clay. Bottles numbered 3 contain 

the next finest material which is silt. And in the first bottles remain 

the sand and gravel which may be rinsed out into a tin cup and dried 

after which it may be sorted into two or more grades by means of a fine 

sieve. A coarse meshed cheesecloth stretched over a frame may be used 

instead of the sieve. Let the water in the silt and clay bottles stand 

until it is practically all settled, and pour off all but a couple of inches 

of water. Shake up the remainder and pour into a tin and dry on the 

stove. Then compare the amount of each material obtained from each 

sample. 

Closely examine the clay, silt, and sand to see how fine they are, and 

learn to know them. Note which is the most sticky when wet. These 

are the materials of which all soils are composed, and when you know 

their properties you can understand any field soil you may see. We shall 

frequently refer to these materials in the future studies, and it would be 

an excellent plan to preserve the material obtained from each sample 

in small bottles, to be examined occasionally in the future, as more of 

its importance comes to be understood. 

ni QE ae 
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OUTDOOR SPORTS 

You hear that boy laughing ?—You think he’s all fun; 
But the angels laugh, too, at the good he has done; - 
The children laugh loud as they troop at his call, 
And the poor man that knows him laughs loudest of all! 

—Oliver Wendell Holmes 

A happy man or woman is a better thing to find than a five-pound note. He or 
she is a radiating focus of goodwill; and their entrance into a room is as though 
another candle had been lighted.—Robert Louis Stevenson 

Every merry soul in the world is a far reaching influence. The spirit 

of fun should be encouraged in the young folks about us. In the educa- 
tional world to-day there 

are two lines of develop- 

ment that are being ser- 

iously considered: The 

industrial and the recre- 

ational. It has been 

stated that one of the 

things that has led the 

farm boy to seek the city 

is that there was too 

much work and too little 

play in his life on the 

farm. The subject is 

worthy of consideration 

by those who have the 

interest of children at 

- heart. 

Educators throughout 

the country are trying to 

find the best means for 

activity that will be of 

a recreational character. 

Experiments are being 

made along this line. The help of every teacher in the country is 
requested. We want to encourage in the rural schools throughout the 
land, some plays and games that shall be standard. There should be 
play grounds connected with the rural school. There should be an 

interest manifested by teachers and parents in the right kind of play. 
We are hoping that the games developed in the country, will be those 

that include the many rather than the few; good wholesome play in which 
30 

Fic. 46.—The snow man has a place in the lives of 
children ; 
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boys will come in contact with their fellows in a happy mood and learn 

to give and take cheerfully. Later in the lives uf the children, when 
they have reached high schools and colleges, the stronger competitions 

are helpful in development, but for the young folks let us have games 

in which all can take part and in which the competition is not too 

seriously taken. 

Before sending out a series of instructions for play and games, we would 

like to get the opinion of New York State teachers and children on this 
subject. We would also like the opinion of grangers and the farmers 

who believe that fun should be a part of the daily life of young and old. 

We should like all the grown persons who read this Leaflet, to write to 

us telling of one or more games that you believe should be encouraged 

at the present time or perhaps revised. As you have watched children 

at play, what games have seemed to you most wholesome and most 

important in developing stronger bodies, larger spirits, and power to get 

along with associates? 

We should like to hear the opinion of the children on the matter of 
play. On receipt of this Leaflet we wish you would ask the children 

to write for you the game they like best to play, and if possible, ask them 

how they play it. This will not take very long and you may be fostering 

a helpful piece of work in your own state. Let us get near to the 

children on this subject. We wish you would direct these letters to the 

editor of the Leaflet and write on the envelope; “‘Playgrounds.” 

LETTERS TO FARM BOYS 

LETTER No. 4 

The writer, in general with all boys, was once a boy among boys, and 

probably no better or worse than the average. He passed through 

the sporting, hunting, trapping, kite-flying, and other periods, the same 

as the ordinary boy; and, as the snows of winter came and went, these 

periods, together with boy ideals and experiences passed away. 

A natural inclination was ever manifest for mechanics and invention 

but environment and obstacles had their influence the same as they have 

had on the world’s great majority of boys, past and present. Invariably 

the natural bent of a child should be carefully studied and encouraged - 

by parentsand friends. It should be fostered, yes, reverenced, if a proper 

one, by the possessor, as success in any phase of life will be easier of 

attainment if a boy loves his work. If a boy likes agriculture better 

than any other calling, this ought to be his life work. He should study 

and master the fundamental principles. This will awaken a deeper 
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interest, and arouse the slumbering fires of enthusiasm and ambition 

into energy. 

This is not a world of chance, nor is success in agriculture a product 

of chance any more than in science, mechanics or letters. It is the 

result of constant attention and perfection of details of plans well formu- 

lated in early life. Lukewarm water will never run an engine. Your 

purpose should be an overmastering one, and maintained at the boiling 

point. A supreme aim in life means success. 

Farming was my bayhood’s work under the supervision of father and 

mother. When I was about seventeen, potato growing became to me a 

very fascinating branch of farming because of the larger returns per 

acre, compared with wheat growing. There were on our farm obstacles 

to be overcome. Skill and experience must. be developed. Surplus 

water was the monster of evils. The soil did not yield profitable crops. 

Stones, stumps, and ill shaped fields were a menace to rapid wholesale 

work and success. 

At the age of twenty-five I had coaxed a pretty and sensible girl, who 

has ever becn a faithful helpmeet in time of trouble, to marry me, and 

the next spring, having purchased about half of my father’s farm, we 

commenced in dead earnest for ourselves. After we had thus begun 

farming with earnestness, the apparently unconquerable enemies to 

successful agriculture, gradually surrendered unconditionally, to brains 

and elbow-grease. 

After thirteen years of uninterrupted warfare against these enemies 

we have now ten miles of round tile drains capturing the surplus water 

evil. After the soil and subsoil have filtered, robbed, and appropriated 

all of value which this surplus water contains, it is led in captivity, 

oceanward by these drains, from one level to a lower level, and to our 

benefit instead of damage and disappointment. And now, where once 

ponds of stagnant water, aquatic growth, and giant stumps held undis- 

puted supremacy, 300 to 450 bushels of potatoes per acre, 3 to 4 tons of 

cured hay per acre, and 25 to 45 bushels of wheat per acre have been 

raised, testifying to nature’s response when toil and intelligence get into 

harmony with her laws. 

It is occasionally a blessing for a boy to be handicapped by obstacles 

and opposition. A kite will not rise without proper weighting. ‘‘Where 

there is a will there is a way.’’ Mistakes are profitable if used as beacon 

lights on the hilltops of life’s journey, to guide across the unstable valleys 

and shadows and on to the heights of permanency. 

T. E. Martin, 

West Rush 
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Lesson XI 

THE BABCOCK TEST FOR BUTTER-FAT IN MIE 

By R. A. PEARSON 

Object.—To become familiar with a quick and accurate method of 
showing the richness of milk, which means its percentage of fat. 

“aoa 

Utensils —A hand-power centrifugal tester, at least two 

milk test-bottles (Fig. 48), one pipette to measure the milk 

(Fig. 49), one acid measure (Fig. 50), about one pint of sul- 

furic acid with specific gravity between 1.82 and 1.83, a few 

ounces of milk, and some hot water. All the 

necessary apparatus and acid can be purchased 

for about five dollars from any dairy supply com- 

, pany. They can be ordered through a hardware 

dealer. Sulfuric acid is sold also at drug stores. 

Sampling the milk.—The milk to be tested 
= should be. thoroughly mixed just ‘before the 

Fic. 48.— sample is taken, to make sure that the fat 

Test bottle or cream is evenly distributed. This can best 
be done by gently pouring back and forth between two vessels 

several times.. The milk should be neither very cold nor hot. 

Place the small end of the pipette at the center of the milk 

and suck the milk up above the 17.6 cc mark. Quickly put 

the index finger over the upper end of the pipette and by 

releasing the pressure allow the milk to run out until its upper 

surface is even with 17.6 cc mark when the pipette is held 

straight up and down. 

Place the point of the pipette a short distance into the 

test-bottle neck, holding it against the glass and with both 

pipette and bottle at an angle (Fig. 51). Remove the finger to 

allow the milk to flow into the bottle. Besure to get every 

drop of the milk, taking care to drain the pipette and to blow 

the last drop into the bottle. A little practice 

should make anyone proficient with the pipette. 

It is best always to make this test in dupli- 

cate; hence two bottles are needed for each lot of 

milk. 

¢° handled with great care. If any gets on the hands, face or if 
Ce 

See vneas, always be ready for this purpose. Do not leave the acid 
ure where young children can get it. 

Using the acid.—The acid is very strong and must be 

clothing, it should be washed off quickly and water should 
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After all the samples of milk to be 

tested have been measured, the acid should 

be added. Fill the acid measure to the 

17.5 cc mark with acid that is neither very 

cold nor hot. Pour this into the bottle with 

the milk, holding the bottle in a slanting 

position. The acid will then carry down 

any milk left in the neck and follow the 

ae ae pane ee glass surface to the bottom of the bottle and 
is held at an angle with the form a layer under the milk. 
test bottle and its point against 
the inside of the neck Hold the bottle by the neck and give 

it a circular motion for a few minutes, 

mixing the milk and acid until no milk or clear acid is visible (Fig. 52.) 
By this time the contents will be dark colored and hot. This change is 

due to the acid dissolving all the solid con- 

stituents of the milk except the fat, which it 

does not affect. 

Whirling the bottles—The bottles are 

whirled to separate the fat so that it can 

be measured. They should be hot when 

whirled. If necessary they may be heated 

by standing in hot water before being put 

into the machine. A steam machine is ae 52.—Mixing milk and acid. 

easily kept hot when in use. Other kinds j0/ Fiedler ee 
should have boiling hot water placed in them. 

Place the bottles in the machine so that each one will have another 

directly opposite, to keep the machine in balance. Whirl the bottles five 
minutes at the proper speed for the machine in use (Fig. 53). Then stop 

it and, with the pipette or other convenient means, add hot water to each 
bottle until the contents come up to the bottom of 

the neck. Whirl two minutes. Add hot water enough 

to bring the top of the fat nearly to the top of the 

graduations on the neck of the bottles. Whirl 
ij one minute. The fat should then form a clear 

i; column in the neck of the bottle. 

Reading the percentage-—Keep the fat warm so 

that it will be in a fluid condition. Hold the bottle 

by the upper end of the neck, letting it hang in a 
perpendicular position, on the level with the eye. 

Read the mark or graduations at the extreme top 
Fic. 54.-- Whirling ; and bottom of the fat column. The difference 

the sa:nples between these is the percentage of fat in the milk. 
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Most test-bottles are made to read as high as 10 per cent. Each percent- 

age has its number marked on the glass and there are five small spaces - 
each representing .2 per cent between these principal marks. Thus, if 

the top of the fat column is even with the third short mark above the 7 
mark, the top reading would be 7.6; and if the. bottom is half way between 

the first and second short marks above the 3 mark, the bottom reading 
would be 3.3; the difference is 4.3 which is the percentage of fat or num- 

ber of pounds of fat in 100 pounds of the milk tested. 

Notes. — 
I cc means 1 cubic centimeter or about 20 drops. 

If the fat column is clouded with white specks, probably the acid was 

not strong enough, or not enough was used, or the heat was not high 
enough. 

If the fat column is clouded with dark specks, probably the acid was 

too strong, or too much was used, or the heat was too great. 

Always keep the acid bottle closed when not in use or the acid will 
lose strength. Remember that it 1s a poison and corrosive. 

HOW TO MAKE JUNKET ICE-CREAM 

Object of lesson.—To acquaint the pupil with one of the uses of milk 

and cream. An exercise for the noon hour or recess. 

Materials;—A watch or clock with second hand, one small plain 

glass thermometer, one tin-pail holding about four quarts, two quarts 

sweet milk, one pint cream, three-fourths pound sugar, one-half ounce 

vanilla flavoring extract, one long-handled spoon, twenty drops ren- 

net extract (or two junket tablets), ten pounds ice, two pounds coarse 

salt. 

Each pupil should bring a small dish and spoon with which to eat a 
share of the frozen cream with his dinner. 

Method.— Put the milk and cream into a tin pail. Then add the sugar 
and wait until it is all dissolved before adding the vanilla. Now heat 

the mixture to 90 degrees Fahrenheit, and immediately remove from the 

stove. The rennet is then added and the contents of the pail stirred 

with the long spoon for two minutes. 

As soon.as the mixture becomes thickened like jelly, the small pail 
should be placed inside the larger wooden one and the space between 

them packed with small pieces of ice. Salt is sprinkled on the ice and 

the small pail is turned backwards and forwards to hasten the freezing. 

As soon as frozen, the cream is ready to serve. 
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Precautions.— Do not allow the milk to become too firmly coagulated 
after adding the rennet. As soon as it becomes jelly-like start the 

freezing. 

If a small ice-cream freezer is available, it can be used to advantage, 

but the two pails answer the purpose. 
Both before and after being used, all utensils should be thoroughly 

washed and cleansed. 

Note.—This lesson might be made most interesting for the boys and 

girls to work out together. It would give the teacher opportunity to 

help the pupils to realize the importance of cleanliness in the preparation 

of food. 

FORESTRY 

WHY TREES GROW TALL 

HERBERT A. SMITH 

Object.—To consider why trees grow tall. 

Material.—A live tree to look at, a piece of charcoal, a handful of dead 

leaves, and two or three green leaves of any plant. 

Fic. 54.—What forest trees do you know? 
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The mest striking difference between trees and other kinds of plants is 

that trees grow their leaveson a crown which is lifted high in the air. Is 

this advantageous to them? And how did they gain the power to do it? 

To answer the first question we need to know what leaves are for. 

About half the substance of dry wood, by weight, is obtained from 

water, which is taken through the roots. Most of the other half is ob- 

tained from air, and is taken in through the leaves. ns: 

That anything so solid as wood should be made largely of air seems 

a very strange thing, but it is true. A piece of charcoal is merely that 

part of the wood which was taken from the air by the leaves, together 

with a little mineral substance from the ground which will be left in the 

form of ashes when the charcoal is burned. 

Trees live on soil, water, and air. The soil and water is taken in 

through the roots. The air through the leaves. 
But leaves are also practically the stomachs of trees, because both the 

two kinds of food are digested in the leaf. And a leaf can digest plant 

food only when it is green. 

Leaves cannot keep green without a good supply of light. 

What difference do you observe between living and dead leaves? 

How do you explain these differences? 
Why do the lower branches of trees growing close together die off? 

What is the use to a tree of its trunk? What is this made of? 

It ought not to be hard now to tell why it is worth while for trees to 

have their leaves so far from their root-mouths, in spite of the incon- 

venience of having to lift the water so far to be digested. 
To explain how trees develop the power to grow tall, think what 

would be the result if a quantity of seed from a single tree were planted 

in a good-sized flower bed. Since no two individuals are exactly alike, 

some would grow faster than others. Which would live long enough to 

bear seed? i 

Some kinds of trees throw a much denser shade than others. A hard 

maple, for example, throws a heavier shade than an elm or aspen. This 

is because the leaves of some kinds of trees can Jive and work with less 

light than others. The power of trees to endure shade is called their 

tolerance. An intolerant tree (that is, one which needs a great deal of 

light) shades off its own lower branches mich more easily than tolerant 

kinds of trees. Hence it has a thinner crown. 

Arrange the trees with which you are familiar in a list, beginning with 

those which endure most shade, as shown by the density of their crowns. 

Remember that the needles of evergreen trees are their leaves, though so 

differently shaped from the “broadleaf”? trees. On which do branches 
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shaded from above die most easily? What effect has this on the quality 

of the lumber? 

How do kinds of trees which do not possess the power to grow tall 

rapidly keep from being crowded out of the forest by their competitors ? 

Conclusion.—Trees, through the workings of variability and natural 

selection, have developed a characteristic form and structure which give 

them a great advantage over other forms of vegetation in the competitive 

struggle for existence, and have also developed various kinds of special 

characteristics or powers, fitted to their environment, through which 

they compete with one another in different ways. Examples of these 

special characteristics are the power to grow fast and the power to endure 

a good deal of shade. Can you think of any other examples? 

THE FARM HOME 

There will be published in this Leaflet a series of articles relating to 

the farm home. It is a good thing early in life for children to begin to 

have realization of the influence of good architecture, landscape garden- 

ing, and the like. It is a good thing for them to know something of 

household management and household decoration. Before reaching the 

high school they should have some knowledge of modern thought in 

regard to different lines of domestic science. It may not be possible to 

give many of the lessons in this series in the schoolroom but the teacher 

can read the articles to the children and have discussions with them 

which may be of value in the home now and helpful to them in the 

future. 

EARLY HOUSE BUILDING 

MARTHA VAN RENSSELAER _ 

(Home Economics Department, College of Agrictilture) 

When the early settlers came to America the first thing they thought 

of wasaplacetolive. Their materials were as crude as those of Robinson 

Crusoe. All around them were forests and no saw mills; stone quarries 

and no machines to lift the stone; clay and no way of making brick. 

But they were self-reliant. They had a good friend in the broad axe 

which they used for making a protection for themselves and their 

families from wild beasts. 

The first saw mill was built in 1663 on Salmon river Falls in New 

Hampshire, and, in the meantime, before enough saw mills were made 
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and lumber sawed, men studied the best ways of making houses. Their 

clothing and simple furniture and their food had to be found from the 

soil and from the forest. 
Some of the African tribes pull together the branches of trees and 

intertwine them to make a shelter for themselves in this day. But the 

climate and the wild animals made this impossible in New England. 

The cave was another ancient form of house building which the early 
settlers adopted. This they dug four or five feet in the side of a hill or 

sometimes they saved themselves this trouble and used the caves the 

wild animals had dug. Poles and brush were cut to build the walls 

and sods laid over them to fillin the spaces. The roof was made of tree 

limbs covered over with bark or soil and a chimney built of stones and 

sticks of wood, filled with clay and grass, for they must have fires. Later 

on the settlers became more ambitious and the cave was made into a 

cellar for the new home with a house over it. 

The settlers copied the wigwams of the Indians who were in the coun- 

try when the white settlers came. In the south, layers of palmetto leaves 
and plaited rush were used for the walls of the wigwam and deer skins 

were pinned on the frames for shelter. 

On camping trips nowadays in the mountains we enjoy the same sort 

of wigwam with one side open and in front of this the big fire. In the 

mild climates in early days such shelters were considered very good 

homes. We know of at least one President who lived in one of these 

in his youth. As time went on, the log cabin became very common for 

the settler’s axe had been busy. Now and then in these days we come 

across one of these picturesque log cabins. The sides were built of 

logs, joined at the corners, placed one on top of the other and the cracks 

chinked with mud or pieces of wood. When this was not done, wolves 

stuck their noses in at night through the cracks and sometimes their 

sharp teeth found a human victim. 

As the settlers had more time and became more prosperous these log 

houses were covered with boards. At first the house had only one room 

with a big chimney, but later a room was added to each side of the 

chimney. A bark roof covered the house. These were sometimes one 

story high, and sometimes there was a room upstairs where the children 

slept, a ladder leading to the loft from the room below. 

There were no hinges and no fastenings for the doors and windows as 

now, so a log or bark shutter was hung at the window and a bark door 

was hung on leather. A piece of leather was attached to the latch on 

the inside and passed out through a hole in the door. A person pulling © 

a string from the outside could raise the latch and when it was necessary 
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to lock the door the string was pulled in. The hospitable expression, 

“the latch is out ” originated at this time. 

The beds in the house were fastened to the wall, and on the outside 

edge had two strong posts to support them. In the daytime, these 

were hooked to the side of the wall. The beds were not as soft as they 

are now and many people had only hemlock boughs on which to sleep. 

The few nails they had were very expensive and when people moved, 

they sometimes burned the houses in order to get the nails. This did 

not promote house-building, so the government of Virginia gave to the 

owner of the house, if he left it standing, as many nails as he was sup- 

posed to have used in building. Oiled paper was used for the windows 

for it was a long time before glass could be had. 

We often hear of the great fireplaces in those early homes. ‘The logs 

burned were so large that often horses were used to draw them into the 

house and always a sled was kept for this purpose. The fireplace had a 

great chimney of stone, on which rested a “ lug pole’ or back bar. This 

was of green wood first but afterwards of iron, for the wood finally dried 

and often fell, emptying the kettles into the fire. On the lug pole hung 

iron hooks called pot hooks and kettles in which was cooked the family 

dinner. These kettles were larger and more valuable than those of our 

day and lasted longer. The Indians had huge brass kettles which were 

considered so highly that they often had them buried with them. When 

a roast of beef or a fowl hung in the fireplace it was necessary to be basted 

the same as now when it is placed in the oven. So they hung it by a 

strong hempen string from the ceiling while someone occasionally turned 

the roast around. Of course, if there was a child in the family, he was 

selected for this task. Usually a good twist was given to the rope and 

it was left to untwist and twist again and so on until it stopped, when 

someone gave it another twist. From these early days the fireplace has 

been a source of comfort. Poets have given us beautiful verses about 

the fireplace, but perhaps no one any better than Whittier in Snowbound: 

“We piled with care our nightly stack 

Of wood against the chimney back— 
The oaken log, green, huge and thick, 

And on its top the stout back-stick; 

The knotty fore-stick laid apart, 

And filled between with curious art 
The ragged brush; then hovering near, 

We watched the first red blaze appear, 

We heard the sharp crackle, caught the gleam 

On whitewashed wall and sagging beam, 

Until the old, rude-furnished room 

Burst, flower-like, into rosy bloom.” 

Read the rest of Snowbound to get the poet’s idea of the great fireplace. 
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TO THE TEACHERS OF NEW YORK STATE 

MILTon Pratt JONES 

Each month during the year we will send a Leaflet to the farm boys 

and girls in which there will be suggestions for lessons in agriculture, 

for general outdoor study and for good times in and about the farm home. 
We want to make this Leaflet worth the while, since it will reach thous- 

ands of young persons. In the Leaflet each month will be a letter to the 
boys and girls which will not mean much unless in your school district 
a, club has been organized. 

There will be development in the club for the young persons in the 

rural school. In the first place it will give birth to the broad spirit 
which tolerates organization. One of the chief disadvantages which 

the farmer has had to contend against is his ultra-independence of spirit. 

Cooperation will be needful for the farmers of the future, and it is well 
that the farmers of the future begin now to realize this. I was recently 
in a school in which they were holding a school fair, and so great was the 

school spirit in that place that every one of the young exhibitors was 

willing to sacrifice his own personal interest, that the organization, as 

they called it, might be helped. 

For various reasons we urge you to consider the value of agricultural 

clubs for boys and girls. Who will encourage the young people to organ- 

ize? What individual in each district will help to start and foster such 

an organization? We know that the teacher will help but she is away 

during the summer months when much active work can be done between 

the College and the young folks. Is there not some man or woman in 

every district in New York State who cares enough for boys and girls 

to keep them in communication with the University throughout the 

year? As stated before, we can not correspond with each boy and girl 
in the State, but we can reach them by means of leaflets, letters, and 

the like, if there is some one person in a community who will distribute 

material sent out from the College. 

While we hope to have the boys and girls in the clubs get some benefit 

along many lines, through the Leaflets, and communication with the 

College, we want each year to have one definite piece of work well 

developed that will be closely related to agriculture. This year we 

would like to have a celebration in every rural school, of the great 

American crop, Corn, on the afternoon of Friday, January 29th. This 

day is known as ‘Corn Day.’’ We want the club to make a corn show 
the main event of the day. At this show, each member of the club 
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can make an exhibit of the best five or ten ears of corn he can find 

at home. On the day of the exhibit we would like to have the teacher 

invite some of the farmers of the neighborhood to judge the. corn, 

to tell why certain ears are selected as the best.. Next month a lesson 

in the Leaflet will be given which will help the children to know what a 

good ear of corn is. 

We want the girls to take an interest in making a selection of the best 

corn as well as the boys. We also want them to plan to serve something 

made from corn or corn products on the afternoon of Corn Day. In 
the January issue there will be some suggestions made for this work 

that the girls can do in their homes and take to the school. Receipts 

will be given that will be simple enough for any girl between the ages of 

twelve and eighteen to follow. 

It will be a good thing on this day to have some speaking and some 

good compositions on corn at the celebration of Corn Day. 

Tell the children that later here at the College we are going to celebrate 

Corn Day and have an exhibit. This will come during Farmers’ Week, 

February 22nd to 29th. There will be a corn show and your boys and 

girls can contribute to this show. Encourage the young persons to send 

some well selected ears of corn for the exhibit. Later we shall mention 

prizes that will be given in connection with this. There will be prizes 

for individuals and‘ also for clubs. After you have had your school 

exhibit on January 29th encourage the children to send the exhibit to 

us from their school. Tell them to read the letter in the children’s 

Leaflet on this subject. 

IMPORTANT 

Since we are trying to reach the young persons on the farm in as many 

ways as possible, we want to keep our lines of work clear before the teacher. 

We have two publications to which the teachers of New York State are 

entitled, Cornell Rural School Leaflets and the Home Nature Study Course. 

There is one publication to which the children of New York State are entitled, 

the Boys’ and Girls’ Edition of the Cornell Rural School Leaflet. Bejore 

Leaflets are sent to children we require a list of their names from the teacher 

in their school district for the convenience of communication. 

The Boys’ and Girls’ clubs will be organized for work outside of school 

as well as in the school. We believe that every serious teacher will be glad 

to place before children, any organization or opportunity that will add to 
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the fullness cj their lives. We are not asking the teacher to foster these 

Farm Boys’ and Girls’ clubs, entirely, because her part of the work will be 

largely to teach agricultural subjects 1n the schoolroom. We want her 

to help us to interest some farm man or woman in the nerghborhood, through 

whom we can reach the boys and girls during the entire year, We shall 

therefore organize these clubs under the patronage of a permanent resident 

of the community. 

QUOTATIONS. 

Summer fading, winter comes, 

Frosty mornings, tingling thumbs, 

Window robins, winter rooks, 

And the picture story books! 

—Robert Louis Stevenson. 

God makes sech nights, all white and still 

Fur ’z you can look or listen, 

Moonshine an’ snow on field an’ hill, 

All silence an’ all glisten. 

—James Russell Lowell. 

Down swept the chill wind from the mountain peak, 

* * * 

It carried a shiver everywhere 

From the unleafed boughs and pastures bare; 

The little brook heard it and built a roof 

*"Neath which he could house him, winter-proof. 

* * * 

No mortal builder’s most rare device 

Could match this winter-palace of ice; 

’Twas as if every image that mirrored lay 

In his depths serene through the summer day, 

Each fleeting shadow of earth and sky, 

Lest the happy model should be lost, 

Had been mimicked in fairy masonry 

By the elfin builders of the frost. 

—Lowéell. 



CORNELL 

Rural School Leaflet 
[FOR BOYS AND GIRLS] 

Published monthly by the New York State College of Agriculture at Cornell University, from 
September to May and entered as second-class matter September 30, 1907, at the Post Office 
at Ithaca, New York, under the Act of Congress of July 16, 1894. L. H. Bailey, Director 

ALICE G. McCLOSKEY, Editor 

Professors G. F. WARREN and CHARLES H. TUCK, Advisers 

Vol 2. ITHACA, N. Y., DECEMBER, 1908 No. 4 

“ The time draws near the birth of Christ; 

The moon is hid; the nightis still; 

And Christmas bells from hill to hill 

Answer each other in the mist,"— Tennyson 

THE JUNCO 

By ArtHuR A. ALLEN 

Bright light was streaming from all of our clubroom windows. Within 
everything was cheerful but without all was dark and cold for it was 
already late in October. Suddenly we heard a tapping at the window, 

fous Cgass Fore 

Junco 
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and looking up saw a flutter of wings against the glass. We hastened 

to open the window and in flew a little bird. 

Just the color of the night, he was, without a streak or spot except 

for a little apron of white extending from his breast backward. Even 

his throat and breast were slaty black. When he flew from the window 

to the bookcase, however, he showed us that his outer tail feathers were 

as white as his breast. It was a Junco. Some people call him snow- 

bird, but there is another bird which has that name so we will call this 
one a Junco. 

Why had the little Junco come to our window, where had he been, 
and where was he going? I wish he could have spoken for I am sure he 

could have told us many interesting adventures. He would probably 

have told us that winter was coming and with it heavy snows in the 

north which cover up al! the weeds and seeds upon which he depends 

for food. That he was traveling toward the south where the snows are 

not so deep and some of the weeds remain above all winter. Like his 

other brothers, he was afraid to travel during the day when his 

enemies, the hawks, are hunting, so was flying with many others at 

night. On clear nights, he had flown very high but on this night, it 

was so cloudy that he had come close to earth to be able to follow the 
landscape. 

The Junco could have told us how, in the spring, he had journeyed 
northward far up into a Canadian woods where he had found a place 
beneath a tangle of brush to build his nest and rear his family. How 
with the oncoming of cold weather he had started southward where he 

knew he could find plenty of food. 

This bird is most abundant in New York State during the spring 
months of March and April, and again in the fall during October and 

November when he is traveling to and from his nesting ground. But 

if the snows do not become too deep, he stays with us all winter, feeding 

about our doorsteps and along our fence rows. Oftentimes he travels 

in company with the tree sparrow, and a little careful search will reveal 

them in most any weedy spot that is sheltered from the wind. The 

Junco can easily be distinguished by his blackish color, the tree sparrow 
being brown. 

When you find a flock of them, watch them as they feed and learn 
what kind of food they prefer. A single Junco destroys more weeds than 

any number of boys because he takes them in the seed and thus all of 

our Junior Naturalists are saved a great deal of work. 
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OBSERVATIONS 

1. How the Junco looks. 

a. The whole upper parts and back slaty black, the belly white. 
b. White outer tail feathers. 

2. Where to look for the Junco. 

a. Weedy places and patches of shrubbery, along fences and the 

edge of woods. 

3. The food of the Junco. 
Seeds almost entirely, some insects in the summertime, Note the 

heavy conical bill for crushing seeds. The Junco is a sparrow 

and all of the sparrows have this type of bill. 

4. Song. 

You will not hear the Junco during the winter but the first warm 
days of spring will start him singing. When you hear one com- 

pare the song with others you have heard and learn to put the 

birds into groups having similar songs. This is one of the 

easiest ways to learn bird songs. The Junco’s song resembles 

that of the chipping sparrow. 

5. Peculiar habits. 

a. Note how the Junco spreads its tail when it flies so as to show 
the white tail feathers which are ordinarily concealed. 

6. Note also that you seldom see a Junco far from the ground. 
All birds spend most of their time where they find their food 

and the Junco finds its food on or near the ground. 

6. General. 

The Junco that flew into our window was migrating at night. 

If you have never heard the birds when they are flying at 

night, go out some cloudy night next spring during April or 

May ‘and you will hear their chirping as they fly over. They 

call to one another in order to keep together. 

TREE STUDY 

Last month we studied the group of trees to which the chestnut, birches, 

beeches, and oaks belong. Did you place the list of trees in this group 

on the blackboard? If you have not already done so, do it now so that 

you will associate the chestnuts, oaks, birches, beeches, and other trees 

of this group together. 

During November and December let us take some other trees for 

study. Gather specimens of every kind of evergreen in your vicinity. 
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Do not gather specimens from private grounds without permission, and 
be careful not to mutilate the trees. Small sprays of each kind will be as 

good as large branches. Place this collection of evergreens on the nature- 
study table and classify the specimens as follows: 

1. The Pine group.—Long needles. 

2. The Hemlocks, Firs, Larches.—Short, flat, blunt needles or soft 

needles. Any tree in this group not evergreen? 
3. The Spruces, Cedars, Junipers, Yew.—Trees with short, sharp 

needles or with scales. ; 

You will find this classification in ‘‘Familiar Trees and Their Leaves,” 

by Schuyler Matthews. How many different kinds of trees can you find 
in each of the above divisions? 

Prepare specimen sheets by pasting the different evergreens on paper 

for the Syracuse exhibit. 

QUOTATIONS 

All day it snows; the sheeted post 

Gleams in the dimness like a ghost; 

All day the blasted oak has stood 

A muffled wizard of the wood; 

Garland and airy cap adorn 

The sumac and the wayside thorn, 

And clustering spangles lodge and shine 

In the dark tresses of the pine—J. T. Trowbridge 

But cheerily the chickadee singeth to me on fence and tree; 

The snow sails round him as he sings, 

White as the down of angels’ wings.—J. T. Trowbridge 

LETTER TO FARM BOYS AND GIRLS 

DEAR Boys AND GIRLS IN THE COUNTRY: 

By the time this reaches you, many of you will have seen the first 

snow-fall. I wonder who saw it first? The young folks way up in St. 

Lawrence county have the best chance, because it snows so much sooner 

up there than it does in southern New York. Anyhow, doesn’t it always 
make you want to jump right out of your seat in school when you see it? 
You know it means long white hills to slide down and ice-covered creeks 

and ponds to skate on and tracks in the snow to follow and snow-ball 

battles to wage bravely. It means snow men to build and big blankets 
to snuggle under while the cutter glides merrily along and you shut your 
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eyes and listen to the crunch of the snow under old Billy’s feet and the 

jingle, jingle of the bells. The colder it gets, the more red-blooded 

country boys love to be out. We like it when it is so cold we have to 

run to keep warm, but it sort of makes us blink, though, doesn’t it when 

we get home from skating and have to put our feet in the oven to thaw 

them out? 

Snow falling at this time of the year means that Christmas is not far 

off and Christmas means fun. It surely meant fun back in the little 

Members of the Farm Boys’ Club 

red schoolhouse where I went to school, not so very long ago, for every 
year we had our Christmas tree and a Christmas entertainment. About 

everybody in the district came to this so that they might see the tree and 

hear us speak our pieces. I wonder if the Farm Boys’ Club could not 

get the Christmas tree for their school this year? And how about the 

Christmas tree for home? Every year I go off to the woods two days 

before Christmas and get a great bunch of hemlock or spruce boughs 

and a tree which is good enough to be made into a Christmas tree. The 
house is covered with the boughs and the tree is made to look as a Christ- 

mas tree should, with long strings of pop corn, some paper houses, some 

bright red cornucopias that somebody gave me some candy in once, 
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and little white, green, and red candles burning among the branches. 

I think it would be mighty fine for some of the members of the Boys’ 
Club to trim their houses up this year and get the Christmas tree. If 

you do, bring along with the green boughs, a branch or two from a beech 
tree with the brown 

leaves still clinging. The 

brown looks good with 
the green and makes the 

room seem even more 
like the woods. 

What do you think of 
the idea of the Farm 

Boys’ Club giving a pres- 

ent to the school? This 

may be a window box 

or a table or a bookcase 

that you make your- 

selves. Perhaps when 

some of the people in 

the district see a book- 

case built by the boys 

themselves, waiting to be filled, they may donate some books. Another 

good present would be a collection of all the different kinds of garden, 

field, and flower seeds found at home in the granary and in the seed 

pail. To this might well be added a collection of all the different 

kinds of feed fed to the animals by farmers in your neighborhood. You 

will probably find bran, middlings, corn meal, cotton seed meal, gluten 

feed and others. These seeds and feeds may be kept in bottles or little - 

boxes or in a big box which you can partition off into many compart- 

ments with strips of stiff cardboard. All. seeds and feeds should be 

labeled properly so that everybody in school will knew what they are 

looking at. 

Now for something else we hope to have our boys and girls do. Through- 

out New York State we want you to celebrate the great American Crop, 

Corn,-on the afternoon of Friday, January 29th. Let January 29th 

be known as Corn Day to the members of the club. We want these 
clubs to make a Corn Show, the main event of the day. At this show 

each of the members of the club should make an exhibit of the best five 

or ten ears of corn he can find at home. Next month we will tell you 

how to judge corn. Why not ask some of the farmers of the neighborhood 

to judge this corn and tell you why some ears are good and some poor? 

Shadow pictures. A turkey gobbler 
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Perhaps on the afternoon of Corn Day the girls will serve some cake 

or bread made by themselves from corn. ‘There ought to be some sing- 
ing and speaking of things relating to corn and the reading of good 

compositions on corn. 
We are going to celebrate corn here at the College, only we are going 

to celebrate just one month later, so that it will come during Farmers’ 
Week, February 22-29. We are going to have a Corn Show, too, and 

listen! We are going to have part of that show made up of ears of corn 

that Farm Boys and Girls themselves have selected as being good. And 

we are going to offer good prizes, both to individual boys and girls and 

also to those clubs which have the best exhibit. We want some corn 

from you. You can send the corn you use in your Corn Show on Corn 

Day. Send it to us express collect and we will exhibit it at our own 
Corn Show. 
We would like to have many country boys and girls visit the College 

with their folks during Farmers’ Week. We invite you all. We will 

try to be very good to you and I know you will see so much your eyes 

will stick right out of your head. Then, too, if you come you and I will 

have a chance to know each other better. Just speak to your folks and 

see whether they will let you come. We ought to have a representative 

from every Farm Boys’ and Girls’ Club. 
I hope you will write me how things are going on. 

: Yours for a Merry Christmas, 
MILTON Pratt JONES 

_ Shadow pictures. A butterfly 
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FARM BOYS’ AND GIRLS’ CLUBS 

Do you know that in hundreds of districts in New York State, Farm 

Boys’ and Girls’ Clubs are being formed? The purpose of the clubs is 

to help farm boys and girls to know how to do some work in connection 

with country life that they would like to do and at the same time to 

have some fun. Have you a club in your district? The Extension 

Department at the New York State College of Agriculture wants to 
work with you. We can not write to each boy and girl in the State but 

we can communicate with a club. Ask your teacher to help you to 
decide on some person in the district who will act as patron or patroness 

of your club, someone who lives all the year round in your neighborhood. 

Do not lose the opportunity the club will give you. There will be lots 

of fun and many suggestions for things to do that are worth the while. 

If you have not already organized aclub do so atonce. Send the name 

of the president of your club, a list of the members, the name of your 

teacher, and the name of some person in the district who will deliver any 

communications we will want to send you. Address letters concerning 

the club to Mr. Milton Pratt Jones, College of Agriculture, Ithaca, N. Y. 
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A lover of the moorland bare 
And honest country winds, you were; 

The silver-skimming rain you took; 
And loved the floodings of the brook, 

Dew, frost,-and mountains, fire and seas, 
Tumultuary silences, 

Winds that in darkness fifed a tune, 
And the high-riding, virgin moon.—Robert Louis Stevenson 

NOTES 

HE twenty-ninth of January has been 

named as a good time for the children to 

celebrate Corn Day in their school districts. 

A definite date helps to give importance 

to the subject. Many children are now 

corresponding with Mr. Jones regarding 

this day and I believe from the Friday. 

afternoon exercises suggested by him 

will come a more definite interest in the 

growing of good corn on our farm lands. 

The co-operation of all teachers in a cele- 

bration of Corn Day is requested. Have 

the children make selections of good ears 

of corn for scoring and have judges tell 

them which ears are best. Compositions 

and poems on corn will give a literary 

touch to the afternoon. If the girls will 

try some of the recipes given by Miss 
Rose of the Home Economics Department and have some of the 

results for the Friday afterncon entertainment, both boys and visitors 

will appreciate it. We shall be very glad to report in a subsequent 

Leaflet some of the results of Corn Day in your school. 
Let the children get a new spirit from the study-of Indian corn by 

reading or learning some of the lines from Hiawatha. Explain to them 

that Mondamin means Indian corn. They will see the association 
[ost] 
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with the growing corn-stalk in the following lines which describe Mon- 

damin: “And he saw a youth approaching, 
Dressed in garments green and yellow, 
Coming through the purple twilight, 
Through the splendor of the sunset: 
Plumes of green bent o’er his forehead, 
And his hair was soft and golden.’ 

The children will be interested in the wrestling of Hiawatha with 

Mondamin: “Thrice they wrestled there together 
In the glory of the sunset, 
Till the darkness fell around them, 
Till the heron, the Shuh-shuh-gah, 
From her haunts among the fen-lands, 
Uttered her loud cry of famine, 
And Mondamin paused to listen. 

“Tall and beautiful he stood there, 
In his garments green and yellow; 
To and fro his plumes above him 
Waved and nodded with his breathing 
And the sweat of the encounter 
Stood like drops of dew upon him. 
And he cried ‘O Hiawatha! 
Bravely have you wrestled with me, 
Thrice have wrestled stoutly with me, 
And the Master of Life, who sees us, 
He will give to you the triumph!’ 

“Then he smiled and said: ‘To-morrow 
Is the last day of your conflict, 
Is the last day of your fasting. 
You will conquer and o’ercome me; 
Make a bed for me to lie in, 
Where the rain may fall upon me, 
Where the sun may come and warm me} 
Strip these garments, green and yellow 
Strip this nodding plumage from me, 
Lay me in the earth, and make it 
Soft and loose and light above me. 

‘Let no hand disturb my slumber, 
Let no weed nor worm molest me. 

Let not Kahgahgee, the raven, 
Come to haunt me and molest me, 
Only come yourself to watch me, 
Till I wake, and start, and quicken, 

» 08 Till I leap into the sunshine.’ ’ 

Again these lines: 

‘‘And victorious Hiawatha 
Made the grave as he commanded, 
Stripped the garments from Mondamin 
Stripped his tattered plumage from him, 
Laid him on the earth, and made it 
Soft and loose and light above him; 
And the heron, the Shuh-shuh-gah, 
From the melancholy moorlands, 
Gave a cry of lamentation, 
Gave a cry of pain and anguish! 
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‘Homeward then went Hiawatha 
To the lodge of old Nokomis, 
And the seven days of his fasting 
Were accomplished and completed. 
But the place was not forgotten 
Where he wrestled with Mondamin; 
Nor forgotten nor neglected 
Was the grave where lay Mondamin, 
Sleeping in the rain and sunshine, 
Where his scattered plumes and garments 
Faded in the rain and sunshine. 

“Day by day did Hiawatha 
Go to wait and watch beside it; 
Kept the dark mould soft above it; 
Kept it clean from weeds and insects, 
Drove away with scoffs and shoutings, 
Kahgahgee, the king of ravens. 

“Till at length a small green feather 
From the earth shot slowly upward, 
Then another and another, 
And before the summer ended 
Stood the maize in all its beauty, 
With its shining robes about it, 
And its long, soft, yellow tresses; 
And in rapture Hiawatha 
Cried aloud, ‘It is Mondamin! 
Yes, the friend of man, Mondamin!’ 

“Then he called to old Nokomis 
And Iagoo, the great boaster, 
Showed them where the maize was growing, 
Told them of his wondrous vision, 
Of his wrestling and his triumph, 
Of this new gift to the nations, 
Which should be their food forever. 

“And still later, when the Autumn 
Changed the long, green leaves to yellow, 
And the soft and juicy kernels 
Grew like wampum hard and yellow, 
Then the ripened ears he gathered, 
Stripped the withered husks from off them, 
As he once had stripped the wrestler, 
Gave the first Feast of Mondamin, 
And made known unto the people, 
This new gift of the Great Spirit.” 

General Outdoor Study.—Often it is restful to children and teachers 

to take occasional moments for some touch with the out-of-doors; to 

go outside the close rooms and breathe the freshness of the air; to have 

a little talk about the scenery; to notice some great tree with its leafless 

branches; perhaps to watch some brave bit of animal life that may be 

out in this winter weather, a squirrel, a chickadee, a nuthatch. 

As the days begin to lengthen have the children note the changes 

in the coloring of the hills. Let them gather a few twigs of some of 

the trees of wood and wayside. Let them note the swelling buds that 

respond to the warmth of the schoolroom. 
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Lessons for January.—The teachers will find that we have given a 

number of lessons in this issue. No one class is expected to cover all 

the ground. We hope the lessons will be selectea for which the teacher 

can find material. No lesson in country life is of much value educa- 

tionally to young children if taken from a printed page. The children 

should be working with actual things, using their hands as well as their 

minds. This gives wholesome and all round development. 

In some districts the lesson on sheep will interest the children. The 

teacher should use judgment as to how much of this lesson will be 

suitable for her pupils. If the boys and girls are very young a few of 

Fic. 55.—A fence row. What can you find here for Nature Study lessons? 

the interesting facts might be brought out. With older boys and girls 

it will be well to have them understand as fully as possible the feeding 

habits of sheep. 
Try to secure for use in your schoolroom the books suggested in the 

article ‘‘Learning to Know the Trees,”’ p. 109. A knowledge of forestry 

is important to all persons living in this country. The writer of the 

lesson in this leaflet is giving to the teachers of New York State funda- 

mental work in the interest of forestry. Encourage your boys and girls 

to study the trees about their school and home. Ask your superintend- 

ent or trustee to provide the necessary reference books for this purpose. 
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THE STARS 

There are many inducements in the country to spend part of the long 

winter evenings out-of-doors. There are parties to attend and sleigh 

rides afford special enjoyment; and these social pleasures always mean 

some distance of walking or driving under the light of the moon or under 

the more mysterious light of the stars. How much more interesting 

such rides and walks may be made if we know something of these wonder- 

ful stars, each one of them a vast blazing sun, like our own; and, so far 

as we know, many of them suns with little invisible worlds, like our own, 

spinning around them. 

It is wonderful what we have discovered about the stars with the aid 

of telescope, spectroscope and mathematical calculations. We know 

how far away are the nearer stars;—they are so far that the number of 

miles is too great for us to comprehend. Light travels at the rate ofabout 
186,000 miles per second, and we know it takes about eight minutes for 

light to reach us from the sun; but it takes over four years for the light 

of the nearest star to reach us, and it takes at least 42 years, and maybe 

47 years for light to reach us from the North Star; and there are other 
stars so far away that it requires hundreds of years for a ray of light 

to travel from them to our earth. We have also discovered that many 

of the stars which seem single are really double suns, many of them 

revolving around each other. With the naked eye we are able to count 

about 6,000 stars; although we could not see more than 2,000 at any 

given time;—but the telescope and telescopic photography show us 

that there are more than 25,000,000 stars visible from our earth. Another 

interesting fact we have discovered is that our sun and all its planets 

are moving toward the beautiful star Vega at the rate of 780 miles per 
hour. 

The ancient peoples were very observant of the heavens at night, 

- and noted that certain stars together formed certain figures, and they 

gave these figures names, thus forming what we call constellations. 

A constellation is simply a group of stars which appear to us to be near 

together, although they may be many millions of miles apart. The 

ancient Greeks, who saw their Gods and Goddesses in the trees and 

waters and mountains also saw them in the heavens and placed them 

over these constellations, which still bear their names. The stories of 

these Gods and Goddesses which are in the skies are very interesting 

and may be found very simply written in ‘The Storyland of the Stars,” 
Pratt. 
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HOW TO BEGIN THE STUDY OF THE STARS 

The way to begin star study is to become acquainted first with the 

stars that are near the North or Pole Star; and after these are learned 

study those lying beyond. 

The Big Dipper, or The Great Bear.—First of all learn to know the Big 

Dipper and its relations to the Pole Star. A line drawn through the 

., Chair ii 
.o 

Fig. 56. 

two stars that make the outer: side of the bowl of the Dipper, if 

extended, reaches the Pole Star (See Diagram). Note the number of 

stars in the Dipper. 

The Little Dipper, or The Little Bear—The first thing to note in this 

constellation are the two bright stars which make the outer edge of the 

bowl of the Dipper. These are sometimes called ‘“‘the guards” to the 

Pole Star. Note that atthe end of.the handle isthe North Star, and that 

the other stars which make the Dipper are not so bright (See Diagram). 
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Queen Cassiopeia’s Chair.—Note almost opposite the Big Dipper, on 

the other side of the North Star, and about as far away from it, there 

are five bright stars which form an irregular W. This is the Queen’s 

Chair, and is one of the most beautiful and noticeable of all the polar 
constellations (See Diagram). 

Cepheus.—King Cepheus was the husband of Cassiopeia, but he does 

not shine in the heavens as brightly as she. This constellation is marked 

by five not very bright stars, four of which make a diamond-shaped 

figure; the two stars on one side serve as pointers to the North Star as 

accurately as do the pointers in the Big Dipper (See Diagram). 

The Dragon.—Lying between the two Dippers and curling up around 

the Little Dipper are stars that form an irregular line which bends 

sharply back and ends in four stars. The line marks the body of the 

Dragon and the four stars mark its head, the two brightest stars being 
the eyes (See Diagram). 

The Nightly Movements of the Polar Constellations.—Note that all these 
constellations move around the Pole Star from left to right, complet- 

ing the circle in twenty-four hours. To prove this, note the difference 

in the positions in the heavens of the Big Dipper at eight o’clock and at 

ten o’clock the same evening. 

The Yearly Motion of the Stars ——Note the position of the Big Dipper 

at eight o’clock in the evening on the 15th of January and mark it by 

some tree or house directly below it. Note its position a month later at 

the same hour and observe that it reaches the same point two hours 

earlier in the evening in February than it does in January. 

I hope some of the young readers of this Leaflet will be able to tell 

whether the stars really do revolve around the North Star, or if not, 

why they seem to do so; and also tell why some stars, like Orion, rise 

and set, while others, like the Big Dipper, are always in sight. And 

I wonder if you could tell me what star would be directly over your 

head if you could stand at the North Pole, and also how would the 

constellations seem to move if you could observe them from the North 

Pole, and would any of them rise and set? i 

The stars are forth, the moon above the tops 
Of the snow-shining mountains.— Beautiful! 
I linger yet with Nature, for the night 
Hath been to me a more familiar face 
Than that of man; and in her starry shade 
Of dim and solitary loveliness, 
I learn’d the language of another world. 

—Byron 
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A FIRST LESSON ON SHEEP 

DIGESTIVE ORGANS AND FEEDING HABITS 

ELMER S. SAVAGE 

ZoOlogists are not agreed as to the exact origin of the native sheep. 

Whatever their origin, all members of the wild-sheep tribes are moun- 
tain and highland loving animals. Our domestic sheep have inherited 

this peculiarity, preferring cool climates and highlands and open ranges, 

quickly suffering when. closely housed for any length of time. 

Our common sheep is a good illustration of the influence of domes- 

tication. The modern animal has few characters that would indicate 

its descent from wild species. Sheep have been under subjection by 

man froin the earliest times. Abraham’s wealth was measured by his 

sheep, oxen, and camels. From the fact that they have so long been 

under domestication in many different countries, it naturally arises 

that we have many different breeds for different climates, uses, and 

conditions of environment. The breeds of modern sheep are classified 

according to their uses, whether for the production of wool or of meat. 

But we will leave this classification and the uses of their products fora 

later lesson. : 

The sheep belongs to that large order of quadrupeds known as the 

Ruminantia. This for the reason that they are all ruminating or cud- 

chewing animals, having four stomachs, cloven hoofs, and incisors— 

or front teeth—on the lower jaw only. The incisors on the upper jaw 

are wanting, being replaced by a hard, tough pad against which the lower 

front teeth are shut, thus cutting off the grass from the ground. 

In order to better understand the care, management, and feeding of 
sheep, it is well to have at least a partial knowledge of the organs of 

nutrition. The first of these organs are the teeth. They are truly 

organs of digestion in that they sever the food from its roots when the 

sheep is grazing, and serve to grind it up and mix it with the saliva. This 

saliva is secreted in the mouth, and aids in digestion. 

Sheep have two sets of teeth; first a temporary set, called the decid- 

uous teeth, meaning those that fall out; and later a permanent set: 

We will study in detail the incisors, or front teeth, only. The temporary 

set comes into the mouth within three weeks after birth, and are eight 

in number. At the end of thirteen to fifteen months after birth, the 

middle pair of these temporary incisors will have been replaced by a 

pair of permanent incisors; at the end of two years or a little more, the 

next two—called the inner middles —will be in place; and then in another 
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year and a half, the last two permanent incisors will have come in, and 

the sheep will be from four-and-one-half to five years of age. The 

molars, or grinders, or back teeth as they are called, come in somewhat 

regular order, filling the back parts of the jaws in about the same time, 

all the molars being in place, and all in wear at the end of five years. 

The lips of the sheep are peculiar in their construction and take an 

important part in the gathering of the food. The upper lip has no muzzle 

as is seen on cattle (the broad patch on the upper lip which is provided 

with an excretory apparatus, and which we may recognize by the beads 

Fic. 57.—Middle wool sheep in England 

of perspiration which stand upon a cow’s upper lip in hot weather). 

Instead, the sheep’s upper lip is divided in the middle by a fissure, which 

allows either part to be moved independently. This construction of 

teeth and lips, coupled with the small size of the animal, enables sheep 

to graze land much more closely than cattle. 

After the food has been partly masticated it passes down through 

the gullet or oesophagus into the first of the four stomachs called the 

rumen. If we remember the order to which the sheep belong, Rumi- 

nantia, we will have no trouble in remembering the name of the first 

stomach. Here the food is somewhat softened by the warmth and- 
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moisture and is formed into long pellets. Later when the sheep ‘“‘chews 

its cud”’ these are forced back into the gullet and thence into the mouth. 

There they are thoroughly masticated and re-swallowed. This time 
the food does not stop at the opening into the rumen, but passes on 

into the third stomach. The opening into the rumen from the oesophagal 
canal is simply a slit which probably opens and closes auto- 

matically, and does not respond to the food after its re-mastica- 

tion. The food, on its way to the third stomach, passes the opening 

to the second stomach, or reticulum. The reticulum servesas an aid to 

therumen. It is usually fullof liquid,and may serve as a storage place 

for water for immediate use, much asin the well-known case of the camel. 

The third stomach is known as the omasum, or commonly, the “many 

plies,” on account of the large number of “‘leaves’’ which make up 

its lining. Here the food gets its final squeezing and grinding until it is 
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Fic. 58.—The teeth of the sheep 

A. At1s5 months B. At 24 years C. At3t years D. At 44 to 5 years 
2 permanent incisors 4 permanent incisors 6 permanent incisors Full mouth _ 
6 deciduous incisors 4 deciduous incisors 2 deciduous incisors 8 permanent incisors 

sufficiently worked over and disintegrated to be acted upon by the 
gastric juice of the fourth stomach. 

This last compartment is the true stomach corresponding to the single 

stomach in the horse or in man. It is called the abomasum. Here the 

gastric juice is formed and true digestion takes place. The food now 

receives its final disintegration and the nutritive portions are dissolved 

out, ready to be absorbed by the villi of the intestines. 

The intestines are made up of a long tube which is doubled many 

times upon itself. Theinternal coat of these organsis covered with thous- 

ands of minute absorbent vessels called villi. This coat is a net-work 

of blood vessels and so-called lacteals resembling the close pile of velvet. 

The food passes through these organs where the villi pick out the nutri- 

tive part and pass it into the blood; the blood takes the nutriment to 

those parts of the body in which it is most needed. 

From the above facts we see that the construction of the digestive 
tract is not only interesting to the shepherd but instructive also. He 
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should have as thorough knowledge of these parts as possible, for it is 

in these parts of the body of the sheep that most of the mishaps and 

ordinary diseases arise. 

It would seem that these peculiar organs must have been designed 

especially for these shy animals which seem to have little or no means 

of defense, and which seem to be legitimate prey of larger and fiercer 

species. With its large pouch for carrying undigested food, the sheep 

can graze at night or at short intervals during the day, then retire to 

its coverts and chew and digest at its leisure. 

Sheep do not seem to have an over-abundance of intelligence and 

are shy, weak creatures. Therefore they should be handled carefully 

and easily. The flocking habit is very strong with them and is one of 

the habits which helps in their management on the large open ranges. 

With the aid of dogs, large flocks can be easily worked from place to 

place, the dogs guiding the flocks and keeping the stragglers hemmed in. 

Sheep are excellent grazers, and the grazing habits of their early 

ancestors are still to be clearly seen in the domestic strains. They 

still prefer the highlands and open places although in some countries 

the different breeds have been accustomed to different kinds of country. 

so that we now have breeds which develop and grow well on lowlands, 

Sheep are accustomed from their origin to eat herbage of greater variety 

than are cattle; hence by taking advantage of this habit we can use them 

to clean up weedy and run-out farms, and to graze down coarse lands 

upon which cattle cannot thrive. 

In some further lessons the classification of the sheep as to products 

will be taken up and something of these products themselves will be 

told. 
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WATER HOLDING POWER OF SOILS 

E. O. FIPPIN 

One of the most important properties of a soil is its capacity to retain 

_ water. Plants require a large amount of water for their growth. They 

build it into their tissues in large amounts, and still larger quantities 
are evaporated by their leaves. You can see something of how much 

water is required for this purpose by turning a cold glass jar over a grow- 

ing plant. A quart glass fruit jar may be used to enclose the stem and 

leaves of any of the smaller plants whether they be growing in pots 

or in the garden. In a short time beads of water will collect on the 

glass and run down the sides. This water has been pumped out of the 
soil by the plant, and given off into the air through the leaves as water 

—or invisible steam. This water carries the food from the soil into the 

plants and distributes it to the different parts requiring nourishment. 

This is the transfer system of the plant and the water is the carrier. 

If the water be withheld the plants will not only become flabby and 
weak, but they will not receive their food properly. We say they wilt. 

This wilting calls attention to the other service of water to the plant. 
The tissues of a living plant are spongy and porous. In their growing 

condition they are gorged with water so that they stand out straight 

and stiff. It gives the crisp, fresh condition to the corn leaf, or the gera- 

nium. If more water is evaporated than is taken in by the plant roots 

the plant lops down,—wilts. The water acts on the leaf like the gas 

in a balloon to hold it up. So that when a leaf wilts it means that the 

plant is thirsty. Some idea of how much water a plant contains may be 

gained by weighing some fresh stems and leaves as soon as they have been 

cut. Then carefully dry them on a sheet of paper in a warm place, and 

after a few days weigh them again. From three-fourths to five-sixths 

of ordinary plants consist of water. The pumpkin is over ninety per 

cent water =< 
Now all these different uses require large amounts of water, all of 

which must be supplied by the soil. For each pound of dry material 

a plant contains, from 300 to 500 pounds of water must have been used 

in its production. This gives some idea of the great importance of the 

water a soil can hold. If the soil retains but a small amount of water 

it must be frequently wetted when plants are growing in it. In the 

greenhouse or window garden this can be easily done, but in the field 

where acres of crop must be watered the process is very laborious and 

expensive. It is practiced in some of the very dry regions of the country, 

in which it is called irrigation. But in New York and most other parts 

of the world plants must depend on the water held in the soil from the 

occasional rains and snow. If the rains are far apart it is very essential 
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that the soil hold a large amount of water to carry the plant through 
the dry period, 

We know from our every-day experience that some soils are able to 

keep plants growing in dry weather better than others. Plants usually 

wilt most quickly on sandy soils. We may see something of this different 

water capacity of soils in the samples you collected in the fall. 

Get a lamp chimney for each of the soils you have. Tie a piece of 

muslin over the lower end of each chimney and fill with soil in a mode- 

rately compact condition to within one inch of the top. Set in a tumbler 

and fasten so that it may not tip over. Now measure out a quart of 

water for each and fill the top of each chimney over the soil with water 

and keep it filled. The water will sink into the soil and some of it may 

drip through into the glass below. Keep pouring water on the scil 

from the measured quart, emptying the tumbler back in the measure if 

necessary, and keep up this process until the soil has taken up all the 

water it will hold. If the fine soil takes water slowly the top should 

be covered if left over night. After the soils have taken up all the 

water they will hold, measure the remainder of the quart after adding 

that from the tumbler. Which soil has taken up the most water? Is it the 

finest or the coarsest one? Which soil contains the most clay according 

to your analysis made last month? Which contains the most sand? You 

should find a relation between the presence of clay and the water a soil . 

will hold. Which of these soils should be best able to supply water to 

plants in a long dry period? Which soil took up water most rapidly? 

Next month we will discuss other important effects of this property. 

You may gain some further ideas of the water capacity of your soils 

if the tumblers and a saucer is turned over each chimney of soil so that 
it may draw in freely without evaporation. You will note that the 

water passes through some of the soils more quickly than through others. 

That is, it falls faster through the soil. And the rate at which water 

percolates through the soil is also quite important, as that soil which 

causes the water to fall slowest will keep it longest within reach of the 

plants so that thev may make use of it. It also shows the rate at which 

these soils will drain, all of which bears on plant growth, as we shall see. 

After the above experiment is completed the soil should be dried, and 

pulverized for the next experiment. 

LEARNING TO KNOW THE TREES 

HERBERT A. SMITH 

Certainly every country child should be able to name all the native 

trees of his or her locality. This is not knowing the trees, but it is the 

first step towards knowing them. 
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It is hardly knowing a person to be able to say when one passes 
close to him, “I think that was one of the Jones family”; nor is 
it knowing a tree to say when one sees it in full leaf, “I think that 

is an oak.’’ Sudworth’s “Check List of Forest Trees in the United 

States’”’ recognizes over 70 different species of oak. Luckily for the 

beginner, comparatively few of them will be found in any one neighbor- 

hood. 

There are many means of identifying a tree—general aspect, bark, 

branch-spray, winter buds, leaves, fruit (that is, seed) and wood. When 

one knows a tree well he will be able to recognize it anywhere at a glance. 

A boy who has a row of sugar maples to play under at home will not 

need to wait for the leaves to come out before he can tell whether he 

is looking at a sugar maple in the school yard. 

There is no more fascinating material for winter nature-study than 

trees. Bark, leaves, and general habit of growth, upon which the un- 

trained observer depends to identify trees, often vary widely in different 

single specimens, or even in the same specimen, but the winter buds 

and the arrangement and appearance of the twigs can be depended on. 

All that is necessary is close observation. 

It is impossible, of course, to set forth here the distinguishing marks 

of the various tree species of the Northeast. There are many helps 

for teachers, however. A copy of Miss Huntington’s ‘“‘Studies of Trees in 

Winter,’ which should be added to the school library if it is not already 

there (published by Knight & Millet, Boston, price $2.50), will be ex- 

ceedingly helpful to those unable to use a technical work, like Sargent’s 

“Manual of the Trees of North America.’”’ It will be well to secure 

also a copy of Bulletin No. 17 of the Forest Service, “‘Check List of the 

Forest Trees of the United States, Their Names and Ranges.’”’ This 

can be obtained from the Superintendent of Documents, Washington, 

D. C. The price, 15 cents, should be sent in cash or by postal money 

order. Stamps and checks are not accepte.d. 

Begin with the trees which you know. Gather twigs and note the 

buds carefully—their shape, size, color, position on the twig, etc. Are 

they opposite or alternate? Smooth, hairy, or gummy? You will 

be astonished at the differences if you have never before observed the 

winter buds. 

Now let each child bring twigs of some native tree (not an exotic 

tree bought for ornamental planting) which grows near his home or 

along the road to school, and of which he knows the name. Leave the 

unknown until later. It is necessary to go slowly until the children 

as well as you yourself have become familiar with the commoner trees, 

one by one. 
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Two sources of perplexity are likely to come up at the outset—con- 

fusion of nomenclature, and ignorance as to what are botanical 

species. You will find but one native beech, chestnut, or hemlock, but 

several birches, oaks, or hickories. You may also find that what to one 

child is a black oak, to another is a yellow oak, or lath oak, while a 

third child may call an entirely different species black oak. In common 

usage, even in the same locality, one species has often two or three 

names and two different species the same name. 

Here the ‘‘Check List’’ will help you. Look up in the Index of Common 

Names the name of each tree you think you have identified. If it is 

“Black Oak” you will find six separate entries. Look up each of them. 

The ‘‘Check List’? enters each species under its scientific (Latin) name, 

but it gives an approved common name for each, and also a list of other 

common names in use. It likewise gives the range of each species. 

With a little patience you will begin to find your perplexity clearing 

up, if you are in perplexity. Of the six black oaks indexed, two are 

shown by their range to be Western species, and a third barely -enters 

Long Island from the South. Black oak, then, in New York, may mean 

either Quercus rubra, Quercus coccinea, or Quercus velutina, for which 

the ‘‘Check List”? gives as approved common names red, scarlet, and 

yellow oak. Which is your specimen? If you cannot find out from 

such books or other means of enlightenment as are at your command, 

mail a twig to the Forest Service, Washington, D. C., to be identified 

for you. You will do well to secure for this purpose a twig from a good- 

sized tree, as conveniently situated as possible for your frequent obser- 

vation. When it has been identified for you, study it closely in every 

detail—bark, trunk, limbs, spray, twigs, and buds—and see whether 

you can learn from it to identify other trees of the same kind. 

Thus, during the winter, teacher and pupil working together in a 

“tree club’’ for mutual help, if need be, the puzzle of naming the various 

trees in the neighborhood can be worked out. Meanwhile, in water 

in the schoolroom and at home, twigs may be made to swell their buds, 

stirring with life before the call of spring. You are now ready for the 

putting out of leaf and blossom, which will permit you to take another 

step in learning to know the trees. So far, you have merely been intro- 

duced. But it is to be hoped there is not a child in school who is not 

interested in every tree in sight and between the school and home, and 

has not formed the habit of exploring with sharp eyes the roadside 

growth of bushes, noticing and comparing the buds and sprays and 

stems. Very likely there will be a pleasant surprise or two when the 

bursting leaves bring recognition of some old friends that have been 

masked in strangeness during the long season of bare boughs, 
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LESSON IN CLEAN MILK 

W. A. STOCKING, JR. 

The purpose of this exercise is to show the importance of cleanliness 
in the handling of milk, and the value of a small topped se 

in increasing its keeping quality. 

Materials Needed.—Two or more cows, one ordinary large top milking 

pail, one small top milking pail, and two glass bottles or jars.* 

The smaller the opening in the milk pail the better, so long as it can 

be used conveniently for milking. Any of the style of pails shown in 

the illustrations will give quite satisfactory results, and are easy to use. 

If desired, any tinner can make a cover to go on an ordinary milking 

pail, leaving an opening about six inches in diameter at one side through 

which to milk. 

Both the pails and the sample jars should be thoroughly sterilized 

either with boiling water or with steam before they are used. 

Milk one or more cows into the open milking pail, and after thoroughly 
mixing the milk, put a small quantity into one of the sample jars, cover- 

ing the top so that dust cannot get in.f Next, milk the same number 

of cows into the small top pail, and put a sample into the second jar - 

in the same way as the first. 

Now place the two jars of milk together where the temperature will 

be the same for both jars, and watch them carefully for indications of 

curdling. Record the time when each sample curdles, and determine 

Fic. 59.—Four good styles of small topped milk pails. This cut shows the size of 
the opening 

the effect of the small top pail on the keeping quality of the milk. It 
will be well to repeat this experiment several times in order to get satis- 

factory data. 

*A pint fruit can or a common aHawiag glass'can be used for sample jars. 
tlf a fruit can is used, place the glass top on without the rubber ring, to allow 

the passage of air. If a drinking glass i is used, cover the top with paper. 
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Fic. 60.—Side view of same pails shown in figure 59 showing the vertical opening 
through which dust and dirt can aye into the pat. Compare these with an ordinary 
12 or 14 1nch pail 

CORN DAY ON JANUARY TWENTY-NINTH 

MILTON PRATT JONES 

By the time this letter reaches you it will be well along in January. 
The snow drifts will be piled high along the roads and sleigh bells will 

jingle by, scarce heard through the wind and blizzard outside. Nancy 
and Henry and Jess will rush in through the doors with dancing eyes 
and cheeks as red as the sides of the old school stove. There will be a 

great stamping and the snow left on the school floor will melt slowly 
away as arithmetic class follows spelling, and shrill little voices pipe 

slowly from the third reader. There is much of romance as well as 
responsibility in the schoolroom to you who love it all, from those ruddy 

faces to the snow that melts on the schoolroom floor. 

During the fall and early winter Farm Boys’ and Girls’ Clubs have 

been formed in all parts of the State. We hope you have one in your 

school and that the boys and girls are in direct correspondence with us. 

We endeavor to answer personally every boy’s and girl’s letter that is 

sent to us. We want to become comrades with them all as fast as ever 

we can. In addition to following out such suggestions as may be made 

in the Leaflet, the boys and girls of the Club are doing a good many 

other things,—things which they would never have done were they not 

organized. This is the most encouraging sign of all and we earnestly 

hope that all teachers will keep us closely in touch with the work of the 

clubs in their school, that we may be able to pass on suggestions to 

others. 

January is the month in which many of the schools of the State, 
especially rural and grade schools are going to study corn. Friday, 
January 29th is to be known to the children as “Corn Day.” Can you 
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have a “Corn Day” in your school and give Friday afternoon to a 

celebration in honor of this important agricultural product? Without 

taking much time from the regular school work it will provide a means 

of bringing to the school the good people of the district, will mean fun 

for you and your boys and girls, and will provide a means of teaching 

a few important agricultural lessons, in which it is likely most boys and 

girls will be so enthusiastically interested that they will not realize 

they are studying. It is suggested that ‘‘Corn Day” be made a com- 

munity affair. Let the president of the club, with your help, appoint 

committees to do the various kinds of work. Let one committee see 

that the fathers and mothers and big brothers and sisters, the school 

commissioner, the doctor, the postmaster, and the blacksmith are invited. 
The invitation may be neatly written by the children themselves, and 

decorated, perhaps with some appropriate drawing such as a corn stalk 

or a pumpkin. Could not the big feature of ‘‘Corn Day” be made a 

“Corn Show” in which each boy and girl will enter an exhibit of the best 

ten ears of corn that they can findin the home granary? Leta committee 

attend to this show, making plans for each exhibitor to place his ten 

ears so that they will show off to the best advantage, the ears piled in a 

pyramid, tied around with a string to hold them in place, and all the 

tips pointing the same way. It would be 2 very good plan to let the 

committee invite three farmers to judge all the exhibits and tell the boys 

and girls what ears they consider the best, and why. A program should 

be arranged and perhaps placed in charge of another committee. This 

might well include essays written by the children themselves on some 

subject which concerns corn, such as ‘‘What corn is good for,” “Fun I 

have had in a corn field,” ‘‘What a good ear of corn is,” ““The Pilgrims,”’ 

“The Indians and corn,’ How to pop corn,” ‘How I made something 

good to eat from corn.” 

There is much good prose and poetry concerning corn which will give 

material for recitations. Some of this poetry is mentioned elsewhere 

in the Leaflet. 

Some of the visitors might be asked to speak to the children. Many 

of the residents should be able to tell interesting stories about the old 

time husking bees. The teacher should make clear to the visitors what 

“Corn Day” stands for. 

The teacher might suggest that the children decorate the 

schoolroom, using corn-stalks and pumpkins perhaps, and having 

drawings and verses which concern the farm and the out-of-doors upon 

the blackboard. The afternoon would be well rounded out if some of 

the girls should serve something of their own cooking made from corn 
or corn products, | 
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The boys and girls should gain from ‘‘Corn Day” a direct, practical 

lesson—that is, the knowledge of what a good ear of corn is. The 

corn crop in New York State is going to be much improved through seed 

selection. Farm boys and girls can do much to bring this about just 

as in many sections their interest in the Babcock Milk Test has awakened 

the whole community to the value of this test. A knowledge of a good 

ear of corn-is at the foundation of any corn improvement. An article 

in this Leaflet will help you in teaching the children what good ears are. 

Whatever is done on ‘‘Corn Day’? we want to hear about it. Will 

you have the children write to us? 

After “Corn Day” in your school we should like to have the Club 

send us the best five ten-ear exhibits of any kind of corn for exhibition 

at the Cornell Corn Show, which comes during “‘Farmers’ Week,”’ February 
22nd to 27th. We will want compositions and drawings upon corn 

subjects, and for all these things will give prizes. We are going to make 

the school exhibit a great part of the Cornell Corn Show. 

We believe your school ought to celebrate ‘‘Corn Day” and that your 
school should be represented at the Cornell Corn Show by exhibits for 

the good of your school and your district, and especially for the good 

of your boys and girls. We ask your co-operation. 

HOW TO JUDGE CORN 

Tolls LYGN 

Experience throughout the ‘‘corn belt’? has shown that the yield of 
corn may be greatly increased by planting from ears that possess certain 

qualities. For dent corn these are: 

1. A cylindrical shape (Fig. 61, A). An ear of this shape carries 

more grain and has more uniform kernels than a tapering ear. An ear 

may taper because the kernels grow shorter toward the tip (Fig. 61, C), 

or because some of the rows of kernels drop out between the butt and 

tip (Fig. 61; B). In either case there is less grain produced than there 

would be were the kernels deep throughout the ear or were the missing 

parts of rows present. 

2. An ear of medium size. One important thing to bear in mind is 

that the very large ears of corn are not, on most soils, the best to plant 

for seed. The larger the ear the greater the amount of fertilizing matter 

and the longer the growing season required to produce it. If a large 

eared variety or strain of corn is planted and either of these factors 

are deficient the result is a smaller yield of grain than if a medium 

sized ear had been used. It is, however, desirable to have the largest 

possible amount of grain on an ear of medium length. 
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3. A moderately deep kernel. It is obvious that as between two ears 

otherwise similar the one with the shallower kernels will have the less 

grain. A good illustration of this may be had by finding two ears, one 

with deep (Fig. 62, B,) and one with shallow kernels (Fig. 62, A,) but 

with the same number of rows of kernels and with cobs of the same 
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Fic. 61.—A, Cylindrical ear B, Tapering earin which 
several rows of kernels drop out between the butt and tip C, 
Tapering ear in which the kernels become shallower towards 
the tip From Lyon and Montgomery’s ‘‘Examining and 
Grading Grains,’’ Ginn and Company, Publishers 

length, shelling them and weighing the grain. Note the difference in 

the weight of grain. 

A deep kernel is almost always rough on the cap, and a shallow kernel 

is smooth. Hence a desirable ear of seed corn will be somewhat rough 

on the surface. 
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A deep, rough kernel requires a longer growing season than does a 
shallow, smooth one. There is, therefore, a limit to the depth of the 
kernel that can be grown in any locality. The shorter and cooler the grow- 

ing season the shallower the kernel . 

that it is possible to produce. In 

selecting seed, do not take an ear 

with kernels so deep that they are 

chaffy. Such anear will not sprout 

well, giving a poor stand of corn, 

and it will produce grain that will 

not fully mature. Avoid, on the 
one hand, a very shallow kernel, 

and on the other a chaffy one. If 

the cob can be twisted in the hands 

or if the kernels are quite loose on 

the cob the ear has not ripened 
fully. 

4. Tip well filled out. Itis desir- 

able to have the kernels run well 

to the tip of the ear. The extent 
to which ears are filled out will de- 

pend tosome extent, on the season 

and the soilas wellas upon the in- 

herited qualities of the plants, but 

in order to be sure that you are not 

selecting ears from plants with an 

inherent tendency to produce poor 

tips it is well to discard such ears, 

and to take only ears that are at 

least moderately well filled out (Fig. "40,0? pfs, ar wilh shellow er: 
63.F). eh rom Lyon and M ontgomery’ s 

s. Butt well rounded out. The es eee ue 
butt should be well filled with good 

sized kernels (Fig. 63, E). The shank, which holds the ear on the stalk 

should not be excessively large (Fig. 63, D), as such an ear dries out 

slowly and is more apt to be injured by the frost than one with a 
smaller shank. On the other hand a very small shank is apt to break 

off during a heavy wind, and the ear is then lost (Fig. 63, C). 

6. Properly shaped kernels. The shape of the kernels should be taken 

into consideration, and to facilitate the consideration of this character, 

a few kernels should be removed from the center of the ear, and their 

chape and uniformity examined. The kernels should not be square, 
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because they Jeave wide spaces between the rows. They should not 
be round for the same reason. They should not be too pointed, for 

that interferes with their proper development. A proper slant to the 

SS 

% 
et 

Fic. 63.—A and B, Poorly filled tips C Poor butt, shank too 
small D, Poor butt, shank too large E, Well filled butt with 
shank of proper size F, Ideal tip From Lyon and Mont- 
gomery’s “Examining and Grading Grains,’ Ginn and Com- 
pany, Publishers 

sides of the kernels like that of the keystone of an arch, will permit the 

kernels to fit close together around the cob, and thus occupy a mini- 

mum space. This shape and compact arrangement of kernel appears to 

be correlated with great depth and weight of kernel. 
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The narrow side of the kernel is also to be considered. On this side 
the edges should be parallel from crown to base. (Fig. 64, A). <A kernel 

pointed on this side is objectionable for the same reason as is one pointed 

on the broad side (Fig. 64, B). 

The necessity for uniformity in the ker- 

nels arises when a planter or drill is to be 

used. It is impossible to make a machine 

drop the desired number of kernels if 

they are not uniform. 

7. Moderately small cob. A very large 
cob dries out slowly, and such an ear is Fs. 64.—A, Kernels fitting 

: ; closely from crown to tip B, 
more likely to suffer from frost (Fig. Kernels pointed on narrow 

65, 3B). A moderately small cob is side From Lyon and Mont- 
gomery’s “Examining and 

preferable(Fig. 65, A.) Grading Grains,’’ Ginn and 
Company, Publishers 

Fic. 65.—A, Moderately small cob B, Large cob From Lyon 
and Montgomery’s ‘‘Examining and Grading Grains,’ Ginn 
and Company, Publishers 

QUOTATIONS 

“Hail! Ho-wen-ni-yu! Listen with open ears to the words of thy people. 

Continue to listen. We thank our mother earth which sustains us. We thank 

the winds which have banished disease. We thank He-no for rain. We thank the 

moon and stars which give us light when the sun has gone to rest. We thank the 

sun for warmth and light by day. Keep us from evil ways that the sun may never 

hide his face from us for shame and leave us in darkness. We thank thee, oh 

mighty Ho-wen-ni-yu that we still live. We thank thee that thou hast made our 

corn to grow. Thou art our creator and our good ruler, thou canst do no evil. 

Everything thou doest is for our happiness.” 
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I watch the snowflakes as they fall 
On bank and briar and broken wall; 

Over the orchard, waste and brown, 

All noiselessly they settle down, 

Tipping the apple-boughs, and each 

2 Light quivering twig of plum and peach 

*k * *k ok * 

The ragged bramble, dwarfed and old, 

Shrinks like a beggar in the cold; 

In surplice white the cedar stands, 

And blesses him with priestly hands. 

—J. T. Trowbridge 

“What cheer is there that is half so good, 

In the snowy waste of a winter night, 

As a dancing fire of hickory wood, 

And an easy chair in its mellow light, 

And a Pearmain apple, ruddy and sleek, 

Or a Janetting with a freckled cheek?” 

Close by the jolly fire I sit 

To warm my frozen bones a bit. 
—Robert Louis Stevenson 

“Oh, every year hath its winter, 

And every year hath its rain— 

But a day is always coming 

When the birds go North again.” 
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O we wear brown velvet jackets in the fall, 

And we grow up so slender and so tall. 

We are cat-tails, oh, inthemarshlands low, 

And we wear brown velvet jackets in the fall. 

—Gaynor 

NOTES 

How many plants can you find at 

this time of year from which the birds 

can get seeds? Notice any old cat-tail 

heads. Do they look as if the birds had 

been getting some of their winter food from 

them? 

Gather a winter bouquet of the stalks that 

stand above the snow, teasels, cat-tails and the 

like, and notice the coloring. 

Notice how the stars sparkle on winter nights. 

Ask your teacher to talk with you about the lesson 

on stars in the Leaflet for this month. 

THE TREE SPARROW 

It was cold. Oh, how cold it was! Our feet were 

cold, our ears were cold, our very bones were cold: 

‘gf 9 For many hours we had tramped through the drifted 

f roads until it seemed that we would never get home. 

Several miles still lay before us, not a bird had we 

seen, not an animal, not even a track in the snow 

to interest us, except, perhaps, those of the dogs 

and horses that knew no better than to keep in the 

road. Suddenly the same thought struck us both, 

[975] 
ated 
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We would leave the road and cross the fields where there is something 

to look for, something to find. 
And what interesting things one can find in the snow-covered fields’ 

when one knows where to look and what to look for. A rabbit has 

passed the night under a bush; a squirrel has burrowed down through 

the snow for a nut hidden several months before; a mouse has left the 

shelter of the fence to hunt across the open field; a tumble weed has 

blown across some time before;—all have disappeared and yet their 

story is told as plainly as though it were written ina book. 

What is-that we see? We have come to a field overgrown with 

ragweed and pigeon grass. The tops still project above the snow 

And there on the snow is written the story of a birds’ banquet. A 

lace work of tracks connects one weed with another. Seeds and other 

particles are scattered over the snow. But the birds themselves are 
gone. No, there they are ahead of us! The old hedgerow seems to have 

come to life. Such a twittering! Every bush and every weed is alive 

with birds and every bird has something to say to his neighbor. Such 

cheer we could scarcely have imagined. Here on a cold January day 

these birds seem as bright and happy as though it were midsummer. 

In a moment, cold feet and cold ears are forgotten. What could they 

be, these little creatures so happy and sociable on such a raw day? 

We lcok closely and find that they resemble the chipping sparrows, 

which are so abundant about our houses during the summer. But the 

chipping sparrows, we know, have long since departed for the south. 

What then, can they be? Suddenly one of the birds turns and faces 

us and we see that its gray breast, instead of being entirely unstreaked 

and unspotted as it is in the chippy, bears in the center a single dark 

spot. There is but one bird that has such a spot and so we know that 

these must be tree sparrows. And what sociable little birds they are, 

simply bubbling over with happiness. Indeed, their happiness is con- 

tagious, and we find that many other birds.like to associate with them; 

if not right amongst them, at least within hearing distance. Chickadees, 

nuthatches, downy woodpeckers, brown creepers, feed on the trees 

nearby, while juncos, if they dare still to remain with us, feed right 

among them and join in the conversation with their merry twitter. 

Who minds the cold with such company? Our woes are forgotten and 

we are home before we know it. 

The tree sparrows spend their summers in the far north in Labrador, 

and around Hudson Bay. There they build their nests, on or near the 

ground, and raise their families. In the fall, they leave for the south, 

arriving in New York State during the last of September or the first 
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of October. A great many continue their way farther south, but many 

remain with us all winter. In April they begin again to think of their 

family cares and leave us for the north. It is at this time that they begin 

.to sing a song that is one of the sweetest of the spring. Rather soft and 

low, it is, but quite canary-like in its character, at times seeming to 

come from a great distance even though the singer be ciose by. 

me. % 
pears? Gite TO 

The Tree Sparrow 

Over fifty per cent of the tree sparrows’ food consists of the seeds 

of obnoxious weeds and great credit is due them for the great number 

of weeds thus destroyed. 

Suggestions 

Where to look—The food of the tree sparrow being almost entirely the 
seeds of weeds and grasses, one should look for them in places where 
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they project above the snow; weedy slopes, the edges of woods and 
marshes, along fences and hedgerows, all are likely places. 

What to look for.— 
(1). A brownish bird with gray, unstreaked, underparts, reddish 

brown cap, and two white wing bars. Note particularly a single dark 

spot in the middle of the breast. 

(2). Note the heavy conical (Sparrow) bill for crushing seeds. 

(3). Note the tracks in the snow. Does the tree sparrow walk or hop? 
(4). Listen to the call note. How does it differ from that of the junco? 

(5). Does the tree sparrow sing in January? 

SUGGESTIONS FOR GIRLS FOR CORN DAY, JANUARY 29 

We want the g’rls to do something for Corn Day, and think it might 

be a good idea for them to provide some refreshments made out of © 

corn products. Following are a number of recipes that you will be 

able to use for this purpose: 

CORN MEAL MUSH 

I cup corn meal. 
5+ cups water. 
4 teaspoon salt. 
Mix the corn meal with 1 cup cold water. 
Add 41 cups of boiling water. 
Add salt. 
Cook over direct heat for 5 minutes. 
Set over hot water and cook for one hour or longer. 
Corn meal mush is better if cooked for several hours. 

CORN MEAL GEMS 

r cup thick sour milk. 
+ level teaspoon soda. 
1 beaten egg. 
t level tablespoon of butter or lard or drippings (melted). 
4 cup white flour mixed with 1 level teaspoon baking powder. 
# to 1 cup corn meal. 
Mix soda and sour milk. 
Add egg—melted butter—flour and corn meal and stir thoroughly. ~ 
Pour into well buttered gem pans and bake in medium hot oven 

for about 25 minutes. 
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CORN PUDDING 
i can corn or one pint grated fresh corn. 
rt cup milk. 
2eggs. x 
2 level teaspoons butter, melted. 
Salt, pepper. 
Mix all the ingredients—pour into a buttered: baking dish—set 

the dish in a pan of water and bake until the custard is firm. 
A knife blade run into the custard shows the firmness. 

INDIAN PUDDING 
1 quart milk. 
4 cup yellow corn meal. 

3 €88s. 
2 cup finely chopped suet or } cup butter. 
+ cup brown sugar | 
+ cup molasses ) 
4 teaspoon salt. 
1 teaspoon cinnamon; 1 teaspoon allspice; 2 teaspoons ginger. 
Scald 4 the milk. 
Mix corn meal with 1 cup of remaining milk and add gradually 

to the scalded milk. 
Cook for 5 minutes or until it thickens, stirring constantly to 

prevent lumping. Add the remainder of the milk and beaten 
eggs—the suet, sugar, molasses, salt and spices. Pour into 
a buttered baking dish and bake slowly for 3 hours. If butter 
is used baking may be completed in 2 or 23 hours. An hour 
after the baking begins a cupful seeded raisins sprinkled with 
flour may be stirred in. 

JOHNNY CAKE 
I cup sour milk. 
4 level teaspoon soda. 
2 eggs. 
4 cup shortening—melted. 
4 cup sugar. 
14 cups white flour. 
3 level teaspoons baking powder. 
4 cup Indian meal. 
+ teaspoon salt. 
Mix soda and sour milk. 
Add beaten eggs—shortening—sugar. 
White flour mixed with baking powder. 
Indian meal and salt. 
Pour into shallow buttered pan and bake for 20 to 30 minutes, 

Recipes furnished by 
Miss Rose, 

Home Economics: Dept., 
College of Agriculture, 

Cornell University. 

Or all sugar or all molasses. ce 
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FARM BOYS’ AND GIRLS’ CLUBS 

To All Good Country Lads and Lasses: 

A good many of you must begin to feel acquainted with us who are 

down here at Cornell—at any rate we are getting a good many letters 

from you. Every day now we are getting letters from the boys and 

girls, big boys and little boys, big girls and little girls, city boys and 

girls, village boys and girls, country boys and girls. How would you 

like to be in my place and be able to read all these letters and answer 

them? It is fun, all right. 

Of course I would rather slide down hill with you or catch on bobs 

or go snow shoeing or skating with you if you would let me, but since 

I can not do that, the best thing we can do to become friends is to write 

to each other. Now I'll write to you if you’ll write to me. That is fair, 

isn’t it? When you write me, tell me about anything you want to 

and when I write you I will tell you anything that I want to. That 

is fair, too, isn’t it? 

How many of you are going to be farmers some day? I would like 

to know, so tell me when you write. I hope a good many of you are 

going to be farmers because I am going to be one pretty soon. I know, 

of course, a good many of you will not want to be farmers. Some will 

want to become engineers, some doctors, some teachers, some merchants, 

and some ministers. It doesn’t make so much difference what, whether 

you are a farmer or a lawyer, a teacher or a soldier, so long as you are 

the best kind of a farmer or a teacher or a soldier you can be and if you 

want to be that kind of a farmer or a teacher or a soldier, you ought to 

begin right now. If you don’t try hard to do things well and cheerfully 
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now, it is probable that you will get so much in the habit of doing things 

poorly that you will not be able to change. 

Now is the time for you to begin to think what you want to be. It 

will do no harm even if you change your mind later. When you decide 

what you think you would like to do, prepare yourself for it and then 

work hard. Ambition, education and work are three things that will 

help you to win. 

Now about Farm Boys‘ and Girls’ Clubs. I expect you have one 

formed in your school by this time. I hope you will do this because 
there are so many things that you can do if you have a club. We will 

suggest many of these things and you will like to do some of them. 

One of the professors here, who teaches students how to grow apples 

and pears and berries and other good things, has promised that next 

spring he will send some currant and gooseberry cuttings and straw- 

berry vines to Farm Boys’ and Girls’ Clubs. He will tell you how to 

plant these and take care of them and finally how to pack and ship 

and market them. He is a pretty good kind of professor, don’t you 

think? Would you like to grow some of this fruit? 

Don’t forget Corn Day, January 29th. Your teacher will tell you a 

great deal about this. I would like to visit your Corn Show and listen 

to the talks of the Farmers and hear you speak and sing but I do not 

suppose I can. There are so many of you. 

I have already discussed some of the plans for judging, testing, and 

raising good corn which you can exhibit next fall at the county fair or 

which you can sell to earn some money. We want you to have this 

matter of cornin mind throughout the year. It is one of the real things 
that you will do and you ought at least to try to do one good piece of 

work each year. I shall be very much disappointed if you do not cele- 

brate Corn Day. Make it a day that you will remember as long as you 

will the day you fell in the creek and the horse stepped on your foot — 

both on the same day. 

Here is something important. After Corn Day is over we want your 

Club to send us the best five ten-ear exhibits of any kind of corn for 

exhibition at the Cornell Corn Show which comes during Farmers’ 

Week, Feb. 22-27. Pack these carefully and address M. P. Jones, 

Farm Boys’ and Girls’ Club Contest, Corn Congress, College of Agri- 
culture, Ithaca, N. Y. We will pay the express. We shall offer five 

prizes to the five clubs which send the best five ten-ear exhibits. These 

will be banners which may be hung in the schoolroom. Each ten-ear 

exhibit should have on it the name and address of the boy or girl to whom 

it belongs since we will give prizes or diplomas for the best individual 
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boy’s and girl’s exhibits. These will be offered for the best corn in the four 
classes: Flint, dent, sweet and pop. Moreover, the corn which you 

boys and girls enter will be allowed to come in direct competition with 
that of the farmers themselves, and every boy and girl thus stands a 

chance of winning the big prizes of the main show. An exhibit may thus 

win two prizes and also help the school to win a banner. The list of prizes 

will be announced in the next issue of the Leaflet. No person will be 

allowed to enter more than one ten-ear exhibit. In order that nobody’s 
feelings may be hurt, if there are any boys or girls whose ten ears of 
corn were not quite good enough to send as a part of the club exhibit, 

they may be sent on and will be allowed to enter the competition for the 
individual prizes. These must, however, be kept separate from the 

club exhibits. Only those clubs will be allowed to compete*for the 

banners which send us five ten-ear exhibits. 

Other prizes, which will be announced later, will be given for the best 

ten letters sent me on the subject: “How we celebrated Corn Day 

in our school’, and for the five best essays on any other subject which 

concerns corn. Prizes will also be given for the five best drawings 

of corn. 

You will be glad to know that we have some Farm Boys’ and Girls’ 

Club buttons with a little crow on them. Every member of every club 
will be entitled to wear one of these buttons as soon as the club 

does something which shows it is really alive. We will give them 
first to the clubs which celebrate ‘Corn Day”’ or to those clubs which 

send something for the Cornell Corn Show, February 22-27. We 

hope your club will soon win the buttons. 

* *k * * * * * ** 

Do you know John Greenleaf Whittier’s poem ‘‘Snowbound”’? Do 

you remember what he says about the witch fires? 

“Under the tree, 
When the fire outdoors burns merrily 
There the witches are making tea.” 

If you want to see the witch fires you must go to the window on a 

dark night when it isn’t snowing but when the wind moans and makes 

spooky kinds of noises round the corner of the house. Then if you are 

very quiet and while Father is reading and Mother is sewing by the 

light of the lamp on the table, and while the fire in the stove or fire- 

place burns warm and red, you will, if you look very sharp out of 

the window on the snow, see the witch fires dancing. Look sharp! 

Yours for the dancing witch fires, 
MILTON PRATT JONES 
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When February sun shines cold 

There comes a day when in the air 

The wings of winter slow unfold 

And show the golden summer there. 

—Philip H. Savage 

NOTES 

AVING the co-operation of four thou- 

sand five hundred teachers and nearly 

sixty thousand boys and girls in New 

York State who are seeking to better 

country life interests, we want to make 

the most of our opportunities. Are the 

Leaflets we are sending each month sug- 

gestive and helpful? How can we make 

them better? What problems confront 

the rural school teacher which the Col- 

lege might help to solve? We want to 

help boys and girls living in the country to find a greater interest in 

country life; to help boys and girls living in the city to know something 
of the real life that has been lived and can be lived in the open country. 
We want the young persons of this state to know some of the out-of-door 
things that have a wholesome and deep interest for all who study them, 

and to learn some fundamental lessons essential to good agriculture. 

Every teacher has much work each day. This is true. But no day- 

is or should be so full that the children do not touch lines of thought 

aside from the required school lessons. If I were teaching in a rural 

school this month of February I should, among other things, call the 

attention of the children to the following: 

1. The lengthening days. 

2. The deepening color of the hills—a prophecy of spring. 
[983] 



O84 RurAt SCHOOL LEAFLET. “ 

3. How nature prunes the trees. Some day snow will come; then 
sleet; then a downpour of rain. At nightfall it grows colder. The 
wind blows. ‘Twigs and branches fall on the white crust which covers 

the earth. Nature is pruning the trees. 

4. The new spirit of warm days in February which is heard in the 
chirp oi the sparrow and in the notes of the chick-a-dee. 

5. Search for the Mourning Cloak butterfly which has been hiber- 
nating in sheltered places during the winter. I have seen this butterfly 

cross a snow-covered field. During some of the February thaws the 
sap begins to run and the butterfly seeks it. 

6. The color that begins to come into the, twigs, particularly the wil- 
lows. In some parts of the state pussy willows can be found this 
month. 

7. The first melting of the brook. Where did it begin to. melt, in 
the middle of the stream or near the shore? Why? 

8. On the look out for the spring migration. In the southern part 
of New York State one may, perhaps, see any of the following birds 
after the middle of February: Bluebird, Robin, Grackle, Song Sparrow, 

Fox Sparrow, Red-winged Blackbird, Kingfisher, Flicker, Purple Finch. 
9. The direction of the wind during the February days. A daily 

record encourages observations of the weather. 

ro. Once at least during the month a talk on some bit of scenery that 
is attractive,—a row of leafless trees; a roadway through the wood; the 

purple hills; the frozen brook. 

11. A talk about some attractive home near the school. Why is it 
attractive ? ; 

12. Ways in which the schoolroom might be made more neat and 
cheerful. 

13. Some suggestions for gentle and quiet manners. Why boys and 
girls should be thoughtful in their associations with others. The mean- 
ing of the word gentleman. 

14. Suggestions for helpfulness in the home. Talks of the mother 
and her many duties, of the father and his busy day. What can boys 
and girls do to help them? 

15. At least one good book discussed during the month and passages 

read from it. Does the teacher own some book that will interest boys 
and girls? Will she not be willing to sacrifice this possession for the 
benefit of boys and girls? I am glad that my books are well worn. They 

have been handled by young and old, many have traveled far, some 
have never returned. Doubtless the missing books have gone where I 

might not have been able to send them and I believe they are well placed. 
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I care for my personal copies of books in proportion to the number of 
persons they have helped. 

And speaking of books, I am wondering how many teachers have a 

few always on their desks that help when things go wrong? I keep some 

in sight and so familiar have the contents become that a glance at the 
covers often helps through the day. Four inexpensive books I should 

like to recommend to teachers are as follows: Stevenson's Attitude 

to Life by John Genung; Imitation of Christ, Thomas 4 Kempis; The Art 
of Optimism as Taught by Robert Browning, William DeWitt Hyde, pub- 

lished by Thomas Y. Crowell Publishing Company; Christ's Secret of 

Happiness by Lyman Abbott, published by Thomas Y. Crowell Pub- 
lishing Company. 

It may have escaped the notice of the teacher that in addition to our 
regular work with the schools we have organized Boys’ and Girls’ Clubs 

for the purpose of giving an added interest to country life study. Have 

your boys and girls sent their names to Mr. M. P. Jones so that they may 
become club members? If not, will you write to Mr. Jones and ask for 

particulars concerning the clubs? We want to keep the young persons 

on the farm as near to us as possible. Write concerning this matter. 

Very real things can be done by means of correspondence if we can keep 

the children interested. 

Soils.—Often to teachers who have had no experience along agri- 

cultural lines such lessons as we are publishing on soils may seem unin- 

teresting. Any teacher, however, who gives some thought to the matter 

will realize that a lesson on soils can be made to have a good deal of 

life. Each lesson that we have given has required actual experimental 

work. The handling of the simple apparatus suggested will have an 

interest for the children and this kind of education is always valuable. 

If you did not collect soils as we suggested in the fall, perhaps at this 

time of year in the cities or villages you will be able to obtain specimens 

from florists and in the country the children may be able to get some 

soil from the cellars. The experimental work with soils is valuable 

as a preparation for work in the garden and on the farm. 

The Babcock Test Machine.—This month a lesson is given for testing 

buttermilk and skimmed milk. A Babcock test machine is needed 

for the lesson and we hope that the teachers who would like to use 

one of these machines will make a request for one. It might be a good 
plan for the rural school teacher to read this lesson before the farmers 

at some meeting and ask for a Babcock test machine for the school. 

It will not cost more than five dollars and it will give opportunity for 
some valuable and practical lessons from year to year, 
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Wool.—The lesson on wool this month is the second of a series on 

sheep. It will have but little value if merely read to the pupils or 
if the subject matter be given for the boys and girls to commit to memory. 

If, however, the teacher will discuss the lesson with the children in 

the schoolroom in preparation for a visit to some neighboring farm 

where sheep can be studied, the time spent will count in the education 
of the farm boys and girls. 

Forestry.—In the lesson “The Battle of the Trees’’ will be found 

many suggestions for observations. Before the children leave the 

schoolroom at night the teacher might suggest that they note some of 

the things spoken of in the lesson and be ready to talk them over the 

mext morning. The terms used in the lesson such as, dominant, inter- 

mediate, and suppressed might be taught to the children for these terms 

are used in the discussion of forestry. 

Caution.—The teacher should not make an attempt to give any of the 

lessons in this Leaflet unless she has materials for them or can send the 
children to actually see things that are discussed. The lesson on soils 

will be valueless unless the real experiments be made. If the lesson dis- 

cussing wool be given have the children verify by actual observation at 

least one or two of the facts. Let each lesson have a real live interest. 

QUOTATIONS 

The hoar-frost crackles on the trees, 

The rattling brook begins to freeze, 

The well-sweep glistens in the light 

As if with dust of diamonds bright; 

And speeding o’er the crusted snow 

A few swift-footed rabbits go. 

— James Berry Bensel 
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at i ia ctl ai ha ll ae tn pene Greeny Br ene tenner 

Fic. 66.—‘‘The trees are handsome toward the heavens, as well as up their boles. 

They are good for other things than boards and shingles.’’—Thoreau 
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It is pleasant to think, just under the snow, 

That stretches so bleak and blank and cold, 

Are beauty and warmth that we cannot know, 

Green fields and leaves and blossoms of gold. 

—Fay Hempstead 

Over my window the ivy climbs, 
Its roots are in homely jars; 

But all the day it looks at the sun, © 

And at night looks out at the stars. 

—Mary Mapes Dodge 

From out the white and pulsing storm 
I hear the snow-birds calling; 

The sheeted winds stalk o’er the hills, 

And fast the snow is falling. 

Like children laughing at their play 

I hear the birds a-twitter, 

What care they that the skies are dim 

Or that the cold is bitter? 

* * * * 

O cheery bird of winter cold, 

I bless thy every feather; 

Thy voice brings back dear boyhood days 

When we were gay together. 

—From Bird and Bough by John puis 

One advantage in our yard is that it gives access to the shrillest, coldest winds 

of winter. And though it is a mournful music, it is likewise of a brave, romantic 

kind. True comfort of indoors is complete only with a gale brattling at the 

windows.—Nature in a City Yard by Charles M. Skinner 

Vegetation wants but a kindly hour to bring it up. On a February morning, 

in a calm between two blizzards, although it was by no means sultry, clover was 

found half an inch out of the earth; and three days later, in another mild spell, 

the warm warble of a bird was heard across the roofs. (Pity me that I don’t know 

what kind of a bird it was!) In mid-January, after a longish spell of cold, I 

have found fresh leaves of buttercup and bellis and dandelion under the mulch. 
—Charles M. Skinner 

CAPILLARY MOVEMENT OF WATER AND SOIL MULCHES 

E. O. FIPPIN 

The soil is able to pump up water from below or at one side as well 

as hold that which passes down from above. The water moves upward 

from particle to particle of soil until it either reaches the surface and 

is evaporated, passes into a plant root or is stopped by the great height 
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of the column.. Last month it was noted that the soil will hold a large 
amount of water and that this water percolates most rapidly through 
the coarsest soil, that is, the one having the largest pores. The water 

which is held in these pores is called capillary, or film water. This month 

we shall observe the capillary movement of water which is the manner 

in which moisture is supplied to plants. 

Take enough of your coarsest and finest soil to fill two lamp chim- 
neys with each. Fill the chimneys to within one inch of the top in the 

same way as before by tying a piece of muslin over the lower end. Set 

each chimney in a shallow dish (individual dessert dishes) each con- 

taining the same amount of water—just full enough so that the water 

will not flow over the edge when the chimney is inserted. Observe the 

water pass up through the soil column. Note in which it moves most 

rapidly. Note also how different layers of soil affect the water. Observe 

how long it takes water to reach the top in each chimney. Add more 
water to the dishes when necessary and keep account of this amount. 

Note which chimney has used the most water by the time moisture 

reaches the top. Consider also whether, if your soil columns were two 

or three feet tall, the water would move to the top at the same rate 

as you observe in the chimneys. The water will move most readily 
if the soil is very slightly damp at the outset. It climbs from particle 

to particle in the soil and on a level may move a long distance, but in 

moving upward it is hindered by the pull of the earth, so that 

it may not move to an indefinite height. In the field, water moves up 

from the deep sub-soil, where the pores are filled, to meet the needs of 

the plant roots. The soil which is best able to move water fast enough 
to meet the needs of the plant will produce the best crops as a rule. 

Although the soil be not saturated, if it is more moist in one place than 

in another water will move to the dryer part. 

At the surface, evaporation occurs and the loss in this way may be 
so great as to injure the plants which are growing. If you will let your 

soils stand for a few days you will get some idea of how much water 

may be lost in this way. This can be largely avoided. After you have 

found how fast water evaporates from your soils fill the top of one 

chimney of each soil with the best dry sand you have. Fill the other 
chimney with dry leaves or cut straw and let all stand for a few days 
more. Is the rate of loss as rapid? Does the straw have any more 

effect than the soil? Such a dry layer placed on the wet soil to prevent 

evaporation is called a mulch, and when it consists of soil it may be 
called a dust mulch or a “‘dust blanket,’’ because it holds moisture in 
the soil. In the field the mulch may be formed by cultivation to keep 
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the top soil loose and dry. In this way the farmer may usually get 
much better crops. A little later we shall see how the soil gives over 
its moisture to the plant roots. 

Carefully clean off the mulches, dry the soil and keep them for the 
next experiment, unless you have a large supply. 

THE CONTROL OF WEEDS 

PAUL J. WHITE 

In the December issue:the control of weeds was-discussed in a general 
way. There are a few practical methods of weed destruction, however, 

which should be added. 

It is quite customary to apply salt to tennis grounds, paths and 

other places where vegetation is not wanted. Ordinarily this method 
‘cannot be practiced 

in the garden or on 

the farm. Not only 
would the weeds be 

destroyed, but also 

the growing crop it- 

self would be ruined. 
It has been noticed, 

however, that some 

plants are more read- 

ily injured by the 
use of salt than are 

others. Probably the 

custom of applying 

brine to asparagus 

beds acts beneficially because it kills the weeds but does not damage 

the asparagus. Acting upon this principle, many experiments have been 

performed with the view of ridding pastures of orange hawk-weed. The 

Vermont Experiment Station has demonstrated the fact that three 

thousand pounds of salt applied per acre will kill the weed without 
injuring the grass. This is rather an expensive operation and is not in 

general use, at least in this state. Plowing the land and using manure 

are better means of getting rid of this weed. 

A three per cent solution of carbolic acid or a two per cent solution 

of sodium arsenate are also very effective in killing weeds in walks. 
Use eight gallons per square rod twice a year. They should not be 

Fic. 67.—A mustard plant the right size for spraying 
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applied near trees or other useful plants. Both these substances are 

very poisonous and care should be exercised in handling them. 

Wild mustard is a very troublesome weed in many sections. After 

numerous trials, it has been fully demonstrated that mustard can be des- 

troyed by the use of either copper sulphate or iron sulphate. If copper 

sulphate is used, ten to twelve pounds are used in 50 gallons of water. 

One hundred pounds of iron sulphate are used in 50 gallons of water. 

Fifty gallons is enough for one acre. 
When spraying for mustard, better results are secured if the crop is 

sprayed when the weed is young. Spraying should be done when the 

Fic. 68.—Mustard—sprayed and unsprayed 

mustard has six or eight leaves, and is from two to three inches 

in height (See Fig. 67). 

Another effectual method of destroying weeds is by use of the short 

summer fallow. Fallows have been practiced for centuries in Europe. 

It is simply the practice of tilling the land so that no crop or weeds 

can grow for a season. This is done in order that a profitable crop may 

be secured the following year. The land will be free from weeds, but the 

crop for one year will be lost. In the short summer fallow an early 
crop is taken from the field and the land immediately plowed. The soil 
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is then stirred at intervals until frost. A harrow or some other light 
tool is used. By this process weed seeds are encouraged to germinate 

and then they are killed while young. 

The field which has produced oats, hay, early potatoes or some other 

early crop may be treated in this manner. It is customary to grow a 
cultivated crop of some kind the year following the short summer 

fallow. Thus the weeds which failed to appear during the fallow will 

be destroyed by the repeated cultivation the following year. 

The reverse of this short summer fallow is advised when alfalfa is 

sown. The year preceding the planting of alfalfa, corn or some other 

cultivated crop occupies the land. In the spring the field is plowed 

and cultivated until July when the alfalfa is sown. By this time 
the larger part of the weeds have appeared and have been killed. The 

alfalfa has a much better chance for succeeding. 

In some parts of New England quack grass is a great nuisance. 

Although it makes fair hay and is a satisfactory pasture grass, it is very 

_ undesirable in cultivated crops. The common method of destroying it 

is as follows: The grass is allowed to grow for two years and then 

pastured or a crop of hay is cut from the field. It is then plowed very 

shallow about August first. Afterward the field is dragged frequently 
until the ground freezes. This process brings the roots to the surface 
as fast as they begin to grow. The sunshine and drought at this season 

of the year are very effectual in killing them. If the land is plowed 
too deep the grass will not be killed. 

THE VALUE OF THE BABCOCK TEST FOR TESTING BUTTER- 
MILK AND SKIMMED MILK 

Cc. A. PUBLOW 

Object.—To familiarize the pupil with the value of centrifugal separa- 

tion of cream and the importance of careful, intelligent methods in 
cream separation and churning. 

In all school communities some dairymen separate the cream from 

the milk by the gravity method; that is, by settling the milk in shallow 

pans or deep cans. When the shallow pans are used, they are placed 
in milk-houses or cellars on shelves or on the floor. By this method about 

20 per cent of the fat is lost in the skimmed milk. When the long shot- 
gun cans are used, they are placed in cold water for some twenty-four 

hours. At the end of this time the cream is taken from the top with 
a ladle, spoon or cup. By this method some ro per cent of the fat in 

the milk is usually lost in the skimmed milk. 
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Utensils —A hand-power centrifugal tester, at least two skimmed 

milk test bottles having double necks. The rest of the equipment 

is similar to that used for testing whole milk, and described in the 

Leaflet for December. 

Method.—Several pupils should bring from home a sample of skimmed 

milk, separated by the gravity method. A pint of skimmed milk would 

be sufficient for testing. A few others can bring samples of skimmed 

milk, obtained by skimming the cream with a centrifugal separator. 

The value of the lesson, then, consists in demonstrating to the pupils 

the larger amount of fat in the skimmed milk separated by the old- 
fashioned gravity method. The method for testing is exactly the same 

as for testing the whole milk, apart from the use of the double-neck 

bottle. The skimmed milk is run into the bottle through the larger 
neck. When the fat rises it will be in the smaller of the two necks. 

Each space on a double-neck bottle stands for .o5 of 1 per cent of fat 

in the skimmed milk. 

Millions of dollars are lost annually by the farmers of the United 

States in separating cream from the milk by the old-fashioned gravity 

methods. An excellent way of demonstrating the value of centrifugal 

separation to the pupils and to their parentsis by the method suagested 

in this lesson, and by doing the following problem: 

Problem.—Farmer A separates his milk by the gravity method. The 

skimmed milk tests .2 per cent fat. Farmer B uses a centrifugal separa- 

tor. The skimmed milk tests .or per cent. Each farmer has 20 cows, 

and each cow gives an average of thirty pounds of milk per day. A pound 

of milk fat will make one and one-sixth pounds of butter. If butter 

sells for 30 cents per pound, how much money does Farmer B receive 

more than Farmer A in one year of three hundred days? 

Buitermilk.—The same method can be followed in testing buttermilk 

obtained by churning at different temperatures and with different 
makes of churns. 

THE BATTLE OF THE TREES 

HERBERT A. SMITH 

When trees take possession of any piece of ground, they soon begin 

to contend with one another for the supply of what they must have to 

live. Noone can understand what forestry is until he has firmly grasped 

this fact. 

The best time to find out what is happening among the trees is in the 

winter when the branches are leafless. Go into the high woods and 

32 ; 
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look up. You will be surprised to see how nearly the crowns of the 
trees fill all the space overhead. The large trees have pushed up, strug- 
gling to get ahead of each other and to spread their tops in the light, 

without which their leaves 

cannot digest the food neces- 

sary for further growth. The 

lower branches have been 

shaded off, and the typical 

forest form of tree has been 

developed,—long, cleantrunk, 

or upward stretching great 

branches, with narrow crown 

lifted high in the air. How 
different from the same kind 

of tree grown in the field! 

Now we come to a little 

opening in the overhead cover. 

Several years ago nature, or 

man, took out of the forest 

here one or more of the adult 

generation and left a hole of 

some square rods over which is 

stretched the open sky. Look 

about a little; here are the 

; stumps. There was no vacant 
Fic. 69.—White oak grown from sprouts. Note 
leaning tree, crowded outward by its neighbor | Space overhead when these 

trees were standing in full 

vigor. Now the spot is thick with flourishing brush. It does not 
look much like forest growth, but it is. 

These whips and bushes are struggling with one another for the light, 

and, therefore, the place. The bushes spread out their tops and try to 

choke the whips back, yet some are getting through. Once clear of the 

shrubs, they will shoot up fast, for then they will be racing with each 

other, a race for life. As their tops close together the laggards will be 

cut off. The shade will deepen, the stems thin out through the death 

of those less fit to survive, the bushes below will succumb until the 

undergrowth is like that of the rest of the forest. A new generation 

will have replaced the old. 

Yonder is a thicket of saplings. What story do they tell us? They 

grow up by twos and threes, or perhaps more, from stumps which tell 

of the axman’s work—a forest of ‘‘sprouts”’ or coppice. Ten years ago 
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the farmer cut his cordwood here,and cut clean. But the trees did not 

die. They were pruned down to the very roots, yet next spring the 

great root systems put forth new buds at the root collar, or the edge of 

the bark, and went to work again. Tiny trees sprung from seed 

were scattered here and there in the clearing, and entered the race; but 

their opportunity was small against the sprouts, with the root power 

of decades behind them. Now the sprouts are racing and fighting with 

each other. Brothers from the same stump struggle together; some are 

clear ahead—domuinant, the forester calls them; some in the thick of 

the fight—intermediate; others still are already hopelessly beaten, over- 

topped, and pressing ever more feebly towards the ever-lessening direct 

light. Their name is suited to them; they are the suppressed. 

If they are of a tolerant, or shade enduring species, they may never- 

theless hold their secondary place, meagerly living for the day when 

favoring luck may smite down 

the dominant crown, and let 

them through to the sun. 

if they are of) intolerant 

species they will soon be dead 

trunks. 

Turn back, now, to the 

high woods again. Why this 

leaning, lopsided tree? Only 

as it bends and twists can it 

escape a crowding neighbor, 

and reach towards the light 

that comes from one side, 

where an opening is yet 

lent: 

Next month we shall see 

how the forester takes a hand 

in thisfight. Nature willserve 

him only in her own way. 

If he would make the forest 

work to his ends, he must 

master and use its laws of Fic. 70.—Where the fight grows thick. Chestnut 
life. oak sprouts about an old stump 
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Fic. 71.—Young growth of white pine in opening 

WOOL PRODUCTION 

ELMER S. SAVAGE 

According to their production of wool sheep are divided into three 

classes, the fine wooled, middle wooled, and long wooled. Our common 

breeds are classed as follows: 

American Merino 

Rambouillet or French Merino 

Delaine Merino 

I. Fine wooled 

Southdown 

| Shropshire 

II. Middle wooled............{ Hampshire Down 

Oxford Down 

; Dorset Horn 

; Cheviot 

Ti; “sone wooled: a2. c eee Cotswold 

Leicester 

| Lincoln 

The breeds in class I are the typical wool producing breeds. The 

breeds in classes II and III are typical mutton producing breeds and 

wool is merely a by-product. The cut on page 137 Fig. 74 shows a Delaine 
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Merino which represents the fine wooled type of sheep. Fig. 75 showsa 

Southdown one of the middle wooled class while Fig. 73 is a Cheviot, 

a typical long wooled sheep. 

In the cut on page 138 the three kinds of wool are shown, the piece of 

wool on the left of the picture being from the Delaine Merino shown in 

the first cut, the wool in the center being from the Southdown and the 

wool on the right a typical piece of wool from the Cheviot, a long wooled 

sheep. These samples of wool are typical of the three classes of sheep 

Fic. 72.—Modern method of shearing sheep 

but are a little short since the samples were taken about December 

first and the wool is not grown out as it will be at shearing time early 
in the spring. 

WOOL 

In this country at the present time perhaps more consideration is 

given to the raising of sheep for the meat that they will produce than 

for the amount of wool that can be sheared from them but since the 

wool is a valuable by-product it is only fair that certain consideration 

should be given it in judging the proper kind of sheep to raise upon our 

farms. The two things to be taken into consideration are quantity and 
quality of wool and its condition. 
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The chief factors in determining the quantity of wool are the length 

and density and an even distribution of wool having these factors over 

all parts of the body of the sheep. We find the poorest part of 

the fleece over the thigh.- The lower part of the abdomen should 

also be examined because here the growth of wool is often 

scanty and in order to produce a large quantity of wool the 

sheep should have its body covered all over as evenly as 

possible. The best way to examine the wool on the body is 

to use the hands in 

a flat position sepa- 

rating the wool and 

thus determining its 

quantity and quality 

and also the condi- 

tion of theskin. The 

density of the wool, 

the number of the 

fibres to the square 

inch, isimportant for 

several reasons. A 

sheep with an open 

loose fleece is liable 

to contract colds 

from exposure to 

wind, snow, and rain, 

experience chills and Fic. 73.—Cheviot, long wooled type 

thus weaken the con- 

stitution. A loose fleece gathers more dirt than a close fleece, and 

this impairs the quality of the wool from the manufacturer’s stand- 

point. 

In regard to length of staple, wools are generally classed into the short 

stapled or carding wools, and the long stapled or combing wools. There 

is another market classification which is similar to this but more definite. 

This classification is based upon the length and strength of the fibre; 

first, the clothing wool, which is short or weak; second, the delaine class, 

a fine wool two or three inches in length, and third, the combing class, 

a strong wool three inches or more in length. The first two classes 

come from the fine and middle wooled breeds, and the combing wool 

comes mainly from the long wooled breeds. 

The soundness and quality of the wool is of course important from 

the manufacturer’s standpoint. The soundness is largely influenced by 
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the condition and health of the sheep. A sheep kept in a good, sound, 

healthy condition, and well fed, will not be bothered with an unsound 

Fic. 74.—Delaine Merino, fine wooled type 

wool. The crimp, or 

spiral. in - the’ fibre 

should be the same 

from base to tip, and 

is an indication of the 

sound condition. The 

yolk, or oily matter in 

the wool should be 

abundant, as _ indica- 

tive of a sound con- 

stitution in the sheep. 

This yolk is an oily 

secretion and seems to 

come from the tips of 

the fibres, and then 

works back into the 

fleece. The yolks add to 

the weight of the fleece, 

and hence to the farmer’s pocket book, but is a direct loss to the manu- 
facturer, since it all comes out when the’wool is washed in hot water. 

When sheep are 

raised for wool alone, 

one of the Merino 

breeds is chosen be- 

cause they shear a 

larger amount of 

wool of good quality. 

Some of these fine 

wooled sheep have 

been known to shear 

as high as 25 pounds 

at a shearing, But 

commonly a middle 

or long wooled type 

of sheep is chosen in 

order to yield two 

products a year, a 
Fic. 75.—Southdown, middle wooled type 

crop of wool from 6 to to pounds per sheep, and a crop of lambs for 

market. The amount, quality, and quantity of wool yielded per sheep 
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depends much upon the care and management of the flock, therefore it 

should always be the aim of the shepherd to maintain the best possible 

conditions of health in his flock in order to get the largest possible returns. 

Fic. 76.— 
Fine wool Middle wool Long wool 

Delaine Merino Southdown Cheviot 

FARM BOYS AND GIRLS 

MILTON PRATT JONES 

The Corn Show at the New York State College of Agriculture, Cornell 

University, during Farmer’s Week continues from February 22-27. 

We spoke about this in the January Leaflet. If exhibits of corn from 

your school reach us by February 24, they may still be entered in the 

show. We will pay expressage on all corn sent to Farm Boys’ and 

Girls’ Contest, Corn Show, College of Agriculture, Ithaca, N. Y. A part 

of this Corn Show is to be given over to Boys and Girls. The corn that 

the boys and girls enter will have a chance of winning not only the awards 

which will be given for the corn the boys and girls have selected them- 

selves, but also for the awards to be given for the best corn at the show 

whether entered by the old folks or the young. Certificates of merit 
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which may be framed and hung in the schoolroom or at home will be 

given as follows: 
One certificate for the best ten-ear exhibit of any kind of corn entered 

by a boy or girl. 

Five certificates for the 1st to oh best ten-ear exhibits of Dent Corn 

entered by a boy or girl. 

Five certificates for the 1st to 5th best ten-ear exhibits of Flint Corn 

entered by a boy or girl. 

Four certificates for the 1st to 4th best ten-ear exhibits of Sweet Corn 

entered by a boy or girl. 

Four certificates for the rst to 4th best ten-ear exhibits of Pop Corn 

entered by a boy or girl. 
Five banners will be given to the five Farm Boys’ and Girls’ Clubs 

which send in the 1st to 5th best five ten-ear exhibits. All corn entered 

in this contest may compete also for the individual prizes mentioned above. 

Ten certificates of merit will be given for the ten best letters received 

on ‘“‘How we celebrated Corn Day in our school.” Five certificates 

of merit for the best five compositions on any corn subject and five 

certificates of merit for the best five drawings on any corn subject. 

All Corn should be carefully packed and plainly marked with the 

name of the exhibitor, his school and his address. All corn to be entered 

in the Club Contest should have on it the name of the Club and the 

address and also the name of the individual girl or boy to whom it 

belongs. 

It is hoped that the boys and girls will be encouraged to test for 

germination the corn which their fathers and they themselves are going 
to plant this next spring. The lesson ‘Testing the Germination of Seed 
Corn” is one every teacher can give without waste of time or energy 

and with great profit to both the pupil and the next year’s corn crop. 

TESTING THE GERMINATION OF SEED CORN 

MILTON PRATT JONES 

It is highly important every year that the ears of corn which are to 

be used for seed be tested as to their ability to germinate. The boys and 

girls can test the seed corn to be used on the whole farm and can feel 
that their work really amounts to something. 

The first process in the preparation of the seed corn is the selection 

of the best ears. The lesson on corn judging in the January Leaflet 

tells how to select the best ears. 
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Fic. 77.—Seed ears placed in orcer of number with germination box in rear 
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Select of good ears, a considerable number more than will be necessary 
to plant a crop of the size desired and then test the germination of each 

of these ears by the following method. 

Fic. 78.—Four squares from a germination box; 3, good vigorous germination; 4, 
medium good germination; 7 and 8, slow poor germination 

METHOD OF TESTING GERMINATION 

The simplest way to test sufficient ears for the corn crop on the average 

sized farm is by means of the germinating box, described by Professor 

Holden (Fig. 79). Almost any sort of a box of a depth of from 

four to eight inches and of a size depending on the number of ears to be 

tested can be used. Soap boxes or tomato can boxes, which can be 
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obtained at any grocery store, are perfectly satisfactory. Do not use 

any box so large that it cannot be carried around easily by one man. 

The box should be half filled with sand or sawdust, preferably sawdust 

thoroughly moistened, but not saturated. This layer of sawdust should 
be two or three inches deep, and should be packed down so that the 

surface will be even and smooth. 

A piece of white cloth slightly larger than the size of the box should 

be ruled off with a lead pencil, checkerboard fashion, into squares 1} 

to 2} inches in size. Each square should be numbered consecutively 

from one upward. This cloth should be now placed over and in close 

contact with the sawdust or sand, and tacked to the corners and sides 

of the box. 

The next step is to lay out the seed ears, the germination of which 

is to be tested. They should be arranged in a row on the floor, a table, 

or a shelf, in a place where they will not be disturbed (Fig. 77). To avoid 

mistakes it is well to number every ear. This can be done by writing 

the number on a little piece of thin cardboard and inserting it between 

the rows of kernels (Fig. 77) or the number may be written on a piece 

of paper and this paper fastened by pushing a.pin through it into the 

butt of the cob or held by a rubber band put around the ear. If there 

is no possibility of the position of the ears being disturbed this precau- 
‘tion may not be necessary. 

Now with the pocket knife remove six kernels from each ear. Take 

one kernel each, from near the tip, middle, and butt on one side of the 

ear, then turn the ear over and take three more kernels in a like manner 

from the opposite side of the ear. These should be carefully laid in 

the square in the box corresponding to the number of the ear. Thus 

six kernels from ear No. 1 will go into square No. 1 and six kernels from 

ear No. 2 into square No. 2, and soon. It is best to place the kernels 

pointing one way and with the germ side up. (Fig. 78). 

After all the squares in the box are filled with the kernels from as 

many correspondingly numbered ears, a piece of thin cloth should be 

placed over them, being very careful not to disarrange or change the 
position of the kernels in putting the cloth down. This should be 

gently sprinkled with water and on top of this two thoroughly wet burlap 

bags should be laid, care being taken to see that the burlap is pressed 

down closely at the corners and along the sides in order to keep all the 

kernels uniformly moist. The box should now be placed near a stove, 

where it is warm and where the temperature never goes below freezing. 

The kitchen is usually a good place. The bags on the top of the box 

should be sprinkled if there is any danger of their drying out. 
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Fic. 79.—Germination box with kernels in place 
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Within from four to seven days, depending to a great extent on the 

temperature at which the germinating box is kept, the kernels will 

have germinated sufficiently to allow the selection of the ears to be made. 

The bags and piece of cloth should be taken off with great care so that 

the corn will not be disturbed. The kernels of each square should now 
be examined in connection with the ear from which they were taken 

and compared with the germinating kernels of the other ears. Great 

differences will be at once apparent. Some ears will be represented 

by kernels part of which asin ear No. 8, Fig. 78, show no germination. 

All such ears should be discarded. Other ears will be represented by 
kernels, which, as in No. 7, Fig. 78, germinate weakly. The roots will 

be thin, yellow and sickly, and perhaps some kernels will be mouldy 

and by their appearance as a whole show clearly lack of vigor. Those 

ears, all, or part of whose kernels germinate weakly, should be dis- 

carded. The kernels of still other ears will germinate vigorously with 

strong, healthy sprouts as is the case in ears No. 3 and 4, Fig. 78. Ears 

represented by such kernels should be used for planting. 

If it is found necessary to buy seed corn in bulk, ask your seed merchant 

for a sample and test several hundred kernels of this in a germinating 

box similar to the above. A germination test of such bulk samples 

can also easily be made by putting a piece of blotting paper in the bot- 

tom of a pan, thoroughly moistening this and putting the kernels on 

it. Now cover with some more wet blotting paper or wet cloths and 

place a pane of glass over the top of the pan to prevent drying out. 

Keep the blotting paper and cloths damp. Examine at the end of 

five or six days. If less than eighty out of one hundred kernels ger- 

minate vigorously, it cannot be considered good seed corn. 

Every farmer in the State should test the germination of the corn 

he plants for seed. “This is especially important with seed intended 

for next year’s planting. The work had best be done on some of these 

winter evenings before the spring work begins. Let the boys and girls 

do it. 
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THE SNOWFLAKE 

ARTHUR A. ALLEN 

Again it is February. The chill north wind, sweeping across the 

fields, picks up the sharp snow crystals and drives them into our faces. 

Fic. 1.—The Snowflake 

The crust snaps and creaks under our feet as we pass from one 

sheltered wood to another. 
[1007] 
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Not a very good day for birds, we think, as we start across a large 

open field. Even the tree sparrows seek shelter on such a day. But 

never is there a winter’s day so cold and raw, nor a summer’s day so 

hot and sultry but that there are birds to be found somewhere. As 

we start across the field, we hear a sound that makes us stop and 

strain our ears. Away to the north of us, somewhere in the atmos- 

phere, we hear it again; a short mellow rolling whistle. It is an- 

swered by another and another until we know that there is-a whole 

flock of them, and they are coming toward us. Yet strain as we may, 

we cannot see them. Suddenly they are right above us, fully five 

hundred of them and we no longer wonder that we had not seen them 

before. For, apparently, almost entirely white, they pass over us 

like a flurry of snow and we can scarcely believe that they are birds. 

See with what military precision they wheel first in one direction and 

then another and at last with a final sweep settle down on the weeds 

of a neighboring field. At first they are uneasy and many times they 

rise up as with a single thought, and after circling around, settle 

back again. 

At last we are enabled to get a good look at them and we find that 

they are not so white as we had at first supposed. In fact their 

wings, except for a large white patch, and the middle of their tails 

are black. Their backs, too, if it were not for a suffusion of brown 

and gray would be black and their heads and breasts which we had sup- 

posed were pure white, are somewhat tinged with rusty. Neverthe- 

less, they are much whiter than any of our other small birds and we 

know that they are Snowflakes. How happy and cheerful they are 

on this blustering day! Their gaiety seems almost out of place as 

- they stop their feeding long enough to chase one another over the icy 

crust or to give that merry call note which had first told us of their 

arrival. . 

The Snowflakes are rather erratic being much more abundant some 

winters than others, so that in their winter migrations we do not 

always- see them. Along the seashore they are generally more 

abundant than inland but scarcely a year passes that some of them 

do not drift over the interior and visit our grassy fields wherever the 

wind uncovers the weeds. In New York State, they are truly snow 

birds for they appear with the first snows of October or November . 
and disappear with the thaws of March or April. It is, however, 

during January or February, a time when other birds are least abund- 

ant, that we are most likely to see them. 
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The summer home of the Snowflake is in the far north where the 
summers are short and cool and the winters long and exceedingly 

cold. There they build their nests on the ground and line them with 

- feathers. ‘Then when their little ones can leave their cozy homes and 

follow, they gather together in large flocks and start toward the south. 

But unlike many birds they are fond of the winter and leave their 
northern home only as their food is covered by the snow and travel 

south only far enough to find food. It is for this reason that we see 

more of them during January and February when the snows in the 

north are exceedingly deep. 

SUGGESTIONS 

A. What to look for.—A bird about the size of a sparrow, very white, 

traveling in flocks. 

B. Where to look.—Open weedy fields, often near the house but 

preferably in the more open country. . 

C. General.—1. Note the build of the bird with its large head and 

shoulders and heavy bill,—is it a sparrow? 

2. Look for the Snowflake’s tracks in the snow. Does it hop as 

do the Junco and tree sparrow or does it run? 

3. Watch the flock as it rises from the ground or as it is about to 

alight and see in what unison they turn or circle. 

4. Do they ever alight on trees? On fences? 

5. What other birds do not alight in trees? 

A PLANE Aad esc Hook 

BY Lo BRAILES 

I dropped a seed into the earth. It grew, and the plant was mine. 

It was a wonderful thing, this plant of mine. I did not know its 

name, and the plant did not bloom. All I know is that I planted 

something apparently as lifeless as a grain of sand and that there 

came forth a green and living thing unlike the seed, unlike the soil 

in which it stood, unlike the air into which it grew. No one could 

tell me why it grew, nor how. It had secrets all its own, secrets that 

baffle the wisest men; yet this plant was my friend. It faded when I 

withheld the light, it wilted when I neglected to give it water, it 

~ 
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flourished when I supplied its simple needs. One week I went away 

on a vacation, and when I returned the plant was dead; and I 

missed it. 

Although my little plant had died so soon, it had taught me a 
lesson; and the lesson was that it is worth while to have a plant. I 

wish that every boy and girl would have a plant. It matters 

little what the plant is. Just drop the seed, keep the earth warm and 

moist, watch the plant “come up,” see it grow. Measure its height 

at a given time every day. Keep a record of how many times you 

Fic. 2.—An egg-shell farm. The plants from left to right are: cabbage, field- ‘ 
corn, pop-corn, wheat, buckwheat 

water it. Make a note of every new leaf that appears. See whether 

it leans towards the light. If it dies, tell why. 

A sheet of foolscap paper contains about twenty-eight lines, one 

line for the notes of each day, and space enough at the top to write 

your name, date of sowing, kind of seed, and nature of the soil. Open 

the sheet and on each line at the left side write all the dates for four 

weeks ahead; then fill in these lines across the two pages day by day 

as the plant grows. For the first few days there will not be much 

to write, but you can say whether you watered the earth or not, and 

where you kept the pot or box. It will be good practice to get inte 
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the habit of taking notes. I suppose that the record of the first few 

days will run something as follows: 

Myron JOHNSON, name of school, age — 

— Teacher. 

Feb. 2, Monday. Planted six cabbage seeds in loose soil from the 
chip yard. I put the earth in a small old tin cup, and 
pressed it down firmly. I made it just nicely moist, not 
wet. I planted the seeds about equal distances apart 
and about one-fourth inch deep, and pressed the earth 
over them. 

Feb. 2. Did not water to-day, for the soil seemed to be moist enough. 
Feb. 3. Watered at 10:30 A. mM. The teacher told me to be careful 

not to make the soil too wet. 
Feb. 4. Watered at noon. 
Feb. 5. Put the cup nearer the stove so that the seeds would come up 

quicker. 
Feb. 6. The earth is cracking in two or three places. Watered at noon. 
Feb. 7. Went to the schoolhouse and found some of the plants com- 

ing up. 
Feb. 9. Four of the plants are up. (Here tell how they look, or make 

a few marks to show.) 

When your month’s record is all complete, send the sheet, or a copy 
of it, to Mr. M. P. Jones, Ithaca, N. Y. See how many things you can 

find out in the four weeks. 

FARM BOYS AND GIRLS 

Dear Boys and Girls—Another month is here, and again I am 
writing to you. I have been thinking about you a great deal during 
the days that have passed, wondering whether you were successful 

in your examinations, and if not, whether you are all ready to fight 

harder the next time. 

Did you celebrate Corn Day in your school? Remember, we want 

to hear about it. We are going to give ten certificates for the best 

letters we receive from boys and girls on this subject. It will be an 

honor to receive one of these. We are going to give them for essays 

and drawings and ten-ear exhibits of corn, as we told you last month. 

You would better send something on to the Cornell Corn Show which 

is to be held Farmers’ Week at the New York State College of Agri- 
culture from February 22nd to 27th. We surely want something from 
your school. Corn that you yourselves have selected, if possible, or 

some letters, essays or drawings that you have prepared. 
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Now that you have learned to judge corn and can tell a good ear 

from a poor one, it seems to me, except for the weather and one other 

thing, you are ready to plant. That one other thing is—you must 

first find out whether the kernels from the ear you have selected will 

grow or not. Suppose some of the ears you choose as good were 

gathered last fall before they were well dried, and were hung up 
where they froze. The kernels from such ears would probably have 

been killed and they would never grow. Neither you, nor your father, 

nor I want to plant seed that will not grow, do we? We ought, there- 

fore, to test the seed before we plant it to see whether it will grow. 

There is no reason why you cannot find out whether all the corn that 

your father or your uncle or your grandfather will plant this spring 

will grow. Speak to them about it and tell them that you can make 

their corn crop greater, and see whether they will let-you try. Tell 

them to give you six kernels from every ear they expect to plant. 

Then, with any ordinary box, some sawdust, muslin, a lead pencil 

and two burlap bags, you can test seed corn. Your teacher knows 

how,—ask her about it. 

Does it seem important to you to test seed corn? To show you 

that it is important I want to tell you that last year the New York 

State College of Agriculure sent out 20,000 circulars to farmers urging 

them to test their corn before planting it. Boys and girls can add 

thousands of dollars to the value of the corn crop in New York State 

this next year if each will do his part. That is why we are saying 
so much this month about it, and why we are going to ask you again 

next month to do it, so that you will not forget. 

I should like to hear from your Farm Boys’ and Girls’ Club 
at least once a month. Tell me what you have been doing, and what. 
you intend to do, and what you would like to do. Let us become 

acquainted as fast as we can. Why here it is the middle of February! 

That reminds me that it is pretty near time to get ready for our 

gardens. Tell me in your letters whether you have ever had a gar- 

den of your own. All Boys’ and Girls’ Club members are going to 

have gardens this year and grow things themselves. 

What would your club think of the idea of going off all together 

on some Friday afternoon or Saturday morning for a tramp right 

through the snow? It is fine to go over the fields and across the 

fences into the wind swept pastures, and then into the wood. Ask your 

teacher to go along with you and some woodsman, perhaps, who can 
show you the different kinds of trees and point out the difference 
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between the fir and spruce and hemlock, and the white and pitch pines. 

Keep your eyes open for weeds up above the snow and listen to the 

brook under the ice and the wind as it blows through the close cropped 

hawthorns. Perhaps your teacher, or the woodsman, will show you 

how to build a fire out in the snow without paper or leaves by using 

the little dead hemlock branches. A fire is always fun, and if any- 

thing ever tastes good, it is hot frankfurters or bacon and bread out 

in the woods when you are really hungry in the way that only boys 

and girls who love the out-of-doors can be hungry. If you go on 

this excursion listen for the chick-a-dees and see whether you can 

catch sight of the white-breasted nuthatch, or the downy woodpecker, 

Fic. 3.—Over the fields and across the fences into the wind-swept pastures 

or perhaps an owl. Watch for the rabbit and squirrel tracks, and 

notice where the birds in their search for food have walked around 
the weeds that stand above the snow. 

Some of the Farm Boys’ and Girls’ Clubs have debates. This is 

a good thing to do. The subject need not be agricultural.. What 
would you think sometime of asking the minister to read a good story 

before your club? He would be glad to do this. Before long I want 

all of you to read or listen to “ The King of the Golden River,” by 
John Ruskin and “ The Dog of Flanders,” by Ouida. If there is a 
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good musician in town, I believe she would be glad if you should ask 
her to play for your club at the home of one of your members. You 

and I want to learn to appreciate the best there is in books, in music, 

and in pictures. Perhaps your club could have a spelling match. 

Let us try to do many things in the clubs. 

It is getting late. 1 suppose that all of you have been in bed a long, 

long, while, and to tell the truth, I expect some of you are going to 
get up for breakfast pretty soon. Nobody is up here in this College 

building except the night watchman, and he has gone his round. All 

is quiet except for the wind that whistles softly outside the window. 

I wish you were here. We would listen together, and we would look 

up at a picture that hangs above my desk. It is the picture of a 

shepherd. It is night in the picture and the sheep are asleep down 

in the vale. The shepherd is standing upon a hill and looking up at 

the stars. It helps us much to look often at the stars. When we 

look up so high, we think only of high things. 

Good-night, 
Your friend, 

Mitton Pratt JONES 

* x * * x * * * * * 

When winter winds are piercing chill, 
And through the hawthorn blows the gale, 

With solemn feet J tread the hill, 

Chat overbrows the lonely vale. 

@'er the bare upland, and amay, 

Through the long reach of desert wonds, 

The embraring sunbeams rhastely play, 

And gladden these deep solitudes. 
—Henry Wadsworth Longfellow 
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Oh, the green things growing, the green things growing! 

The faint smell of the green things growing! 

I should like to live, whether I smile or grieve, 

Just to watch the happy life of my green things growing! 
—Dinah Mulock Craik 

NOTES 

ROBABLY the majority of teachers in rural schools 

will wish to take advantage of the announcement re- 

garding fruit-growing made by Professor Wilson in the 

Leaflet for boys and girls. This is an opportunity for 

young persons. Encourage them to send for the straw- 
berries and bush fruits. If a number in your class 
want plants to set out, they might find the transporta- 

tion cheaper by having their plants sent together by 

express instead of paying postage. To work with Pro- 

fessor Wilson in fruit-growing is an opportunity for the 

children of New York State. Teachers should help 
them to take advantage of the offer. 

The Screech Owl.—In the Leaflet for boys and girls 
some questions are asked about the Screech Owl 
which every teacher may not be prepared to answer. 

The following facts will be helpful to the teacher. 

Most birds have their eyes located on the side of the 

head so that they can see in either direction without 
turning. Owls’ eyes, however, are located in front and to see either to 

the right or to the left they must turn their heads. Owls’ eyes are also 

relatively much larger than those of other birds so that they can see 

better in the dark. The color of owls’ eyes is bright yellow while that 

of other birds varies from white to pale yellow, blue, brown, red or 
black. 

[1015] 
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If most birds fly close we can hear the rush of air caused by the vibra- 

tion of their stiff wing feathers. The feathers of owls are very soft 
and make no sound so that they are enabled to hunt their prey noise- 
lessly. 

Owls catch their prey with their talons, and if too large to swallow 

whole, they tear it with their beaks; hence it is necessary that these 

organs should be strong and sharp. 

Every farmer, depending upon the size of his farm, feeds, year in, 

year out, hundreds or thousands of mice and other small mammals. 

The owl by killing these mice saves the farmer the corn which would 
- otherwise be taken by the small rodents. 

Wild flowers.—This is a season of wild flowers. The children in your 
community should be familiar with the name of every wild flower that 
grows there. Names ofout-of-door things open the way to literature, and 

I believe that a deeper interest comes as soon as children know what 

flowers are. Let the pupils make a book of wild flowers this year, with © 
compositions, drawings, and dried specimens of the flora of your region. 
The covers may be made of manilla paper. If there is any flower they 

can not name we shall be glad to identify it. In their book let the 

children make a few statements regarding the wild flowers; where they 

found them growing; whether they are plentiful in the neighborhood; 

whether they found any insect visitors about the flowers, and the like. 

Every schoolroom should have one or two reference books on wild 
flowers. Mrs. Dana’s ‘‘ How to Know the Wild Flowers,’’ published by 
Chas. Scribner’s Sons, and F. Schuyler Matnews’ “‘ Field Book of Amer- 
ican Wild Flowers,’’ G. P. Putnam’s Sons, will be helpful. Have a 

talk with the children on the protection of wild flowers. Let them 
know that many beautiful spring blossoms, as the Arbutus, are being 
exterminated because people carelessly drag them up by the roots and 

gather all that they can find in one place. 

Birds.—It will be well tc place on the board some facts concerning 

the spring migration.. Following is alist taken from Chapman’s ‘‘ Hand- 

Book of Birds of Eastern North America,” that will help children to 

know what birds are likely to pass through or come to the community 
in the springtime. 

List of Birds Comprising the Spring Migration. 

(Until April 20—Approximate). 
Date of Arrival 4 Date of Arrival 

Feb. 15—Mar. 10 Purple Grackle Robin 
Rusty Grackle Bluebird 
Red-winged Blackbird Mar. 10-20 Woodcock 
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Date of Arrival Date of Arrival 

Mar. 10-20 Phoebe | Savanna-sparrow 
Meadow Lark Chipping- sparrow 
Fox Sparrow Tree swallow 
Cowbird Myrtle Warbler 

Mar. 20-21 Wilson’s Snipe American Pipit 
Kingfisher Hermit Thrush 
Mourning Dove Apr. 10-20 Yellow-bellied Woodpecker 
Swamp-sparrow Barn Swallow 
Field-sparrow Yellow Palm Warbler 

Apr. I-10 Great Blue Heron : Pine Warbler 
Purple Finch Louisiana Water Thrush 
Vesper-Sparrow Ruby-crowned Kinglet 

The teacher might suggest for morning exercises each day that some 

child look up a description of one of the birds in this spring migration 

and tell the class about it. This will give some idea of the size and 

color of the birds, and if the children see a bird that is unusual they may 

have some knowledge as to what it is from the morning discussions. 

At any rate, the child who prepares the talk on the particular bird will 

be on the look-out for the bird in the springtime and something will be 

gained. 

Trees. —The attention of the children should be directed to the blossom- 

ing of the trees. Some children have no idea that blossoms can be found 

on some of the trees. Let them look for the blossom time of every tree. 

A country road.—Take at least one walk on a spring day with the class 

along a country road if possible. Sometimes walks with the entire class 

are hard for the teacher but if the children feel that she can go with them 

only if they do their part in making it easy, I think the experience will 
be more successful. On the following day the children might have an 

oral language lesson discussing the different things they saw on the walk. 

Sounds.—The attention of children should be directed to sounds in 

nature. On one of the early spring days let the windows be opened 

and have the children listen for at least ten minutes, then close the 

windows and have them write all the different sounds they have heard. 
Silent exercises like this are helpful in the schoolroom. 

Gardens.—It depends on the teacher how much interest the children 

will take in gardening. Iam sure that every live teacher to-day realizes 

the all-round education that comes from the growing of plants. Garden- 

ing is a habit and if one would put this great interest and resource into 

human lives he must begin with the children. Year by year will grow 
love of gardening and joy and satisfaction in growing things. If chil- 

dren can be encouraged to plant even two or three things somewhere 

on the school grounds or at home the first year, the teacher has laid the 

foundation for future development. It does children good to get out 



1018 RurAL ScHooL LEAFLET. 

in’the springtime, to stir up the soil, and plant seeds. If the little patch 
of ground is cared for until school closes, the plants will doubtless have 
sufficient start to thrive in spite of the weeds. At any rate, there will 

be something in the autumn that the teacher can use for Nature-Study 

lessons. 
In the article on gardens in this Leaflet, written for children, Dean 

Bailey has given essential points in gardening. If the teacher will 
encourage the growth of vegetables and flowers by suggesting an exhi- 

bition in the school in the fall and offering a few prizes the movement 

will continue with much more interest. I know a teacher in a city school 

who started her children on home gardening and during the summer 

visited a number of the gardens. While some teachers will not feel 

like giving any of their vacation to this work there are some whose 

interest in children is sufficient to make such sacrifice. However, the 

personal attention will not be essential if they give the children the right 

start and mention the gardens occasionally. 

Seeds.—lf a large piece of ground is to be cultivated by the children, 
it would be well to secure the seeds in bulk. Some of the older children 

will enjoy putting them up in packets and marking them. This will be 

a good school exercise. The teacher with some of the children might 
estimate the number of linear feet to be planted with each kind of seed. 

If the teacher does not know the quantity needed for this estimate, the 

seedsman will tell her. If there are but a few children in the school 

or a small piece of ground to be cultivated, the penny packets will be 

found satisfactory. These can be purchased of James Vicks’ Sons, 
Rochester, N. Y. 

Testing seeds.—Children should acquire the habit of testing seeds 

which they purchase. This may.be done in the following way: Take 

a five-cent cake tin. On the bottom place a layer of cotton wadding to 

absorb and retain the moisture; over this place a sheet of moist blotting 

paper marked off in squares, each square labeled with the kind of seed 
to be tested. Place another blotter over the seeds, and cover the tin 

with another of the same size, or a thin board. Place the tester ina 

warm room and keep the blotters moist. 
Wild gardens.—In some schools the children have very interesting 

wild gardens. A piece of ground has been selected for this purpose. 

the soil enriched with earth from the wood, and as the years pass the 

children have added to the number of wild plants. Wood plants should 

not be transplanted while in blossom. If the teacher will take her pupils 

to the woods some day in spring and mark the wild plants by means of a 

piece of wood strong enough to resist the storms of spring and summer, 
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the children may dig up the soil in this place and in the fall the root of 

the wild plant may be obtained. One school in this State is trying to 

have specimens of all the wild flowers in the vicinity. The children should 
alwavs be cautioned against exterminating wild flowers. 

Old-fashioned flowers ——The children of the Ithaca schools enjoyed 
laying aside a piece of ground for a grandmother’s garden. In this were 
grown the following: 

Ice Plant Venus’ Looking Glass (blue) 

Marigold Fenzlia dianthiflora 

Pansy Musk Plant 

Portulaca Cockscomb 

Morning Glory Mignonette 

Calliopsis Double Feverfew 

Gaura (Prince’s Feather) 

Tall Zinnia Trumpet Flower 

Clarkia pulchella Globe Amaranth 

Catch Fly Petunia (single white) 

Shell Flower Sunflower 

Love-lies-bleeding Love-in-a-mist 

Godetia Whitney Viscaria oculata 
Rose of Heaven Lady Slipper 
Four O’Clock Pot Marigold 

Sweet Sultan Bachelor’s Button 

Observational plats—Many children in villages and cities do not 
know how the common grains look in the field. It is a good idea to have 

observational plats in the school-garden, growing grains, and some of 

the more important economic plants that are used in some form by 
nearly all persons. In a school-garden in Chautauqua three kinds of 
oats differing in quality were grown, and the children had an opportunity 

to observe the value of selected seed. This gave an opportunity for 
discussion in plant-breeding. 

Borders.—Some place in the school-garden should be laid aside for an 

attractive walk, flower-bordered on either side. In our garden at Ithaca 

we have the entire grounds flower-bordered. The entrance marked 

by a signpost leads along a path eight feet wide and seventy feet long, 

used as an approach to the tool house and assembly arbor. This path 

has a border on each side in which last year were growing the following: 
Nasturtiums, Bachelor’s Buttons, Marigolds, Zinnias, Larkspur, and 

Sunflowers. The lowest-growing flowers, the dwarf Nasturtiums, were 

planted near the walk, the other flowers grading in height up to the 
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Sunflowers. All of these plants were easily grown and furnished flowers 
throughout the season. 

Shrubs.—The first year the children should discuss at least one shrub. 

Children like a touch of color, particularly red. I would suggest, there- 

fore, that each school try to secure a Crimson Rambler Rose, which may 

be purchased from any nurseryman. This would give a bit of cheery 
color along the country road. 

In ordering a Crimson Rambler Rose, ask for a two-year-old plant. 

If obtained in the spring, dormant plants should be secured, and when 

received, the roots should be cut back at least one-half. In planting 

Roses, care should be taken to set them in good, strong, rich, well-drained 

soil. If the soil where they are to be planted is poor, it should be re- 

moved and new soil containing well-rotted manure substituted. Set the 
bush down to the level of the lower branches and firm the soil around 

the roots. Any location except a direct northern exposure will prove 

suitable. Very little care is needed to have a good specimen plant. 

Train and fasten new growths, and each year supply a small quantity of 

rotted manure to the roots. 

Flowers of field and wayside.—If I were teaching in a rural school 

I should discuss with the children ways in which we could use some 

of the common field plants for decorative purposes.  Clovers, 

Daisies, Buttercups, Black-Eyed-Susans, Goldenrods, Asters, Ferns, 

Lupine, Timothy, Wheat and. the like might be used for borders, 

and from these one would be able to gather good combinations for arrange- 

ment in vases for the home and school. Field plants are aggressive, 

but they can be controlled by removing the seeds. 

HOME GARDENS 

The public garden, whether on school-grounds or vacant lots or in 

parks, should be the place in which children receive intelligent instruc- 

tion in the growing of plants, that their knowledge may be used on the 

home grounds. On the school-garden should be grown types of shrub- 

bery and flowering plants, as well as vegetables, that children may learn 

something of them, so that they will be able to utilize their knowledge ~ 

wherever they may be in after years. 

Encourage every child to have a garden at home if possible. There 

they should plant the things they want to grow, vegetables, flowers, 

vines, shrubs, or trees. With very little effort a teacher would be able 

to get the children interested in growing at least one or two things the 

first year. In the Ithaca schools thousands of penny packets of seeds 
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are given out in the spring, and the children seem to have an increased 

interest in buying them as the years go by. 

In some communities the civic improvement society encourages the 

children in gardening by offering prizes for the best home gardens. A 

committee is appointed to visit the gardens and to take sufficient interest 

in them to be able to judge the merits of each at the close of the season. 

It would be difficult for the public school teacher to take this extra work, 

since visiting the gardens would necessarily demand a good deal of time; 

but if the civic improvement society will work with the public schools, 

the teachers will be willing to give their codperation. If the season’s 

work is closed by a flower and vegetable show, it adds greatly to the 
interest. 

The most suctessful work in home gardens that has come under my 

observation has been under the direction of Mr. H. L. Drummer, of 

Bath, N. Y. The children in Steuben county have become interested, 

and anyone who will attend the annual exhibition of the Steuben Nature 
Study Workers will realize that a most excellent work is in progress. 
The teachers and parents in the county have worked with Mr. Drummer, 

and the results he has obtained show that he has deserved their con- 
fidence and codperation. 

RURAL SCHOOL-GARDENS 

In the foregoing pages we have given suggestions for gardens in vil- 

lages and cities. Many of these suggestions can be used in connection 

with rural schools, but it will not be possible to organize such gardens in 

country places. We hope that every rural school teacher will consider 

the preceding suggestions, and use as many as he deems wise on his 

school-grounds. 

The rural school-garden will have a character all its own. It will 

be, in a way, a small experiment station; a place in which investigation 

of problems interesting to the farm community in which it stands can 

be conducted by the pupils. These problems will vary in different 

localities. The rural school teacher should find out what is being grown 
on the farm lands, and with the aid of his pupils, endeavor to add to 

the knowledge concerning these crops. He should keep in touch with 

departments of agriculture and current literature’ along these lines. 

He should encourage pupils to conduct experiments that they may find 

out for themselves some things that will improve the farm conditions. 

The teacher who is ready to give some time every day to gardening in 

2 rural school should prepare a connected series of lessons in soils and 



1022 RuRAL SCHOOL LEAFLET. 

plants. He will find the following bulletins on agriculture, free to 

teachers, helpful in this work: 

Farmers’ Reading-Course, College of Agriculture, Ithaca, N. Y. 

Elementary Exercises in Agriculture, Office of Experiment Stations, 

Washington, D. C. 

A Secondary Course in Agronomy, Office of Experiment Stations, 
Washington, D. C. . 

Applications of Chemistry to Agriculture, Office of Experiment Sta- 

tions, Washington, D. C. 

Forestry in the Public Schools, Forest Service, Washington, D. C. 

Syllabus of Agriculture for Secondary Schools, State Department of 

Education, Albany, N. Y. 

QUOTATIONS 

To one person this desire for the out-of-doors is an expression of the 
art-sense. To another, it is respite and release. To another, it is the 

joy of seeing and touching real things. To another, it is health and 
physical exercise. To others, it is natural history. To others, it is 
gardening or farming. To some, it is communion of the soul with the 
great mysteries of nature.—L. H. Bailey. 

“You fancy the tulips a trifle prim, 
Gayly arrayed, yet stiff and trim— 
Not to be tempted to whim or freak, 
Though flecked so richly in tint and 

streak. 
Better, you think, is the errant vine, 
Ready to clamber and twist and twine. 

‘** Let me whisper a secret in your ear 
Before the tulips have time to hear. © 
Once, I am told, they were seen at court, 
Were the fashion, too, though their reign 

was short. 
Perhaps they copied the high-bred air 
Of the dainty ladies who queened it there 
In the height of the stately minuet. 
When the powderea wig and the patch 

were met, 

When the squire bent low in a bow pro- 
found, 

And the courtesying maiden swept the 
ground.’”’—Margaret E. Sangster 

Fic. 80.—Tulips 
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CHILDREN’S GARDENS 

L. H. BAILEY 

wy E want every school child in the State to grow a 
few plants. We want every one of them to learn 

something of why and how plants grow; and the best 

and surest way to learn is to grow the plants and to 

watch them carefully. We want everyone to become 

interested in everything that lives and grows. It does 

not matter so very much just what kinds of plants one 

grows as it does that he grows something and grows it 

the best that he knows how. We want the children to 

grow these plants for the love of it,—that is, for the fun of 

it,—hence we propose that they grow flowers; for when 
one grows pumpkins and potatoes, and such things, he 

is usually thinking of how much money he is going to make at the 

end of the season. Yet, we should like some rivalry in the matter 

in every school, and we therefore propose that a kind of a fair be held 

at the school-house next September, soon after school begins, so that 

each child may show the flowers which he has grown. What a jolly 
time that will be! 

Now, we must not try to grow too many things or to do too much. 
Therefore, we propose that you grow Sweet-peas and China Asters. 

They are both easy to grow, and the seeds are cheap. Each one has 

many colors, and everybody likes them. Now let us tell you just how 

we should grow them. 

1.. The place-—Never put them—or any other flowers—in the middle 
of the lawn,—that is, out in the center of the yard. They do not look 

well there, and the grass roots run under them and steal the food and 

the moisture. I am sure that you would not like to see a picture hung 

up on a fence-post. It has no background, and it looks out of place. 

The picture does not mean anything when hung in such a spot. In 

the same way, a flower-bed does not mean anything when set out in the 

center of a lawn. We must have a background for it, if possible,—a 

wall upon which to hang it. So we will put the flower-bed just in front 
of some bushes or near the back fence, or alongside the smoke-house, or 

along the walk at the side of the house or in the back yard. The flowers 

will not only look better in such places, but it will not matter so much 

if we make a failure of our flower-beds; there are always risks to run, 

for the old hen may scratch up the seeds, the cow may break into the 
yard some summer night, or some bug may eat the plants up. 

9) 
o 
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Perhaps some of the children may live so near to the school-house 

that they can grow their plants upon the school-grounds, and so have 

Sweet-peas and Asters where there are usually docks and smartweeds. 
Grow them alongside the fence, or against the school-house if there is a 
place where the eaves will not drip on them. 

2. How to make the bed.—Spade the ground up deep. Take out all 

the roots of docks and thistles and other weeds. Shake the dirt all out 

of the sods and throw the grass away. You may need a little manure 

in the soil, especially if the land is either very hard or very loose and 

sandy. But the manure must be very fine and well mixed into the soil. 
It is easy, however, to make Sweet-pea soil so rich that the plants will 
run to vine and not bloom well. 

Make the bed long and narrow, but not narrower than three feet. 

If it is narrower than this the grass roots will be likely to run under it 

and suck up the moisture. If the bed can be got at on both sides it 

may be as wide as five feet. 

Sow the seeds in little rows crosswise the bed. The plants can then 

be weeded and hoed easily from either side. If the rows are marked 

by little sticks, or if a strong mark is left in the earth, you can break 
the crust between the rows (with a rake) before the plants are up. The 

rows ought to be four or five inches farther apart than the width of a 
narrow rake. 

3. How to water the plants.—I wonder if you have a watering pot? 

If you have, put it where you cannot find it; for we are going to water 

this garden with a rake! We want you to learn, in this little garden, 

the first great lesson in farming,—how to save the water in the soil. 

If you learn that much this summer, you will know more than many 
grown-up farmersdo. You know that thesoil is moist in the spring when 

you plant the seeds. Where does this moisture go to? It dries up,— 
goes off into the air. If we could cover up the soil with something, we 
should prevent the moisture from drying up. Let us cover it with a 

Jayer of loose, dry earth! We will make this covering by raking the 
bed every few days,—once every week anyway, and oftener than that 

if the top of the soil becomes hard and crusty, as it does after a rain. 

Instead of pouring water on the bed, therefore, we will keep the moistursz 
in the bed. 

If, however, the soil becomes so dry in spite of you that the plants 

do not thrive, then water the bed. Do not sprinkle it, but water it. 

Wet it clear through at evening. Then in the morning, when the sur- 

face begins to get dry, begin the raking again to keep the water from 

getting away. Sprinkling the plants every day or two is one of the 

surest ways to spoil them. 
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4. When and how to sow.—The Sweet-peas should be put in just as 
soon as the ground can be dug, even before frosts are passed. Yet 

good results can be had if the seeds are put in as late as the roth of 

May. In the Sweet-pea garden at Cornell last year, we sowed the 

seeds on the 20th of April. This was about right. The year before, we 

sowed them about the 30th. If sown very early, they are likely to 

bloom better, but they may be gone before the middle of September. 

The blooming can be much prolonged if the flowers are cut as soon as 

they begin to fade. 

Plant Sweet-peas deep,—two or three or sometimes even four inches. 

When the plants are a few inches high, pull out a part of them so that 

they will not stand nearer together than six inches in the row. It is 
a good plan to sow Sweet-peas in double rows,—that is, put two rows 

only five or six inches apart,—and stick the brush or place the chicken- 

wire support between them. 

China Asters may be sown from the middle of May to the first of 

June. In one large test at Cornell, we sowed them the 4th of June 

and had good success; but this is rather later than we would advise. 

The China Asters are autumn flowers, and they should be in their prime 

in September and early October. 

Sow the Aster seed shallow,—not more than a half-inch deep. The 

tall kinds of Asters should have at least a foot between the plants in the 

row, and the dwarf kinds six to eight inches. 

Sometimes China Asters have rusty or yellow spots on the under- 

sides of their leaves. This is a fungous disease. If it appears, have 

your father make some ammoniacal carbonate of copper solution and 

then spray them with it; or Bordeaux mixture will do just as well or 

better, only that it discolors the leaves and flowers. 

5. What varieties to choose.—In the first place, do not plant too much. 

A garden which looks very small when the pussy willows come out and 

the frogs begin to peep, is pretty big in the hot days of July. <A garden 

four feet wide and twenty feet long, half Sweet-peas and half Asters, 

is about as big as most boys and girls will take care of. 

In the next place, do not get too many varieties. Four or five kinds 

each of peas and Asters will be enough. Buy the named varieties,— 

that is, those of known colors,—not the mixed packets. If you are 
very fond of reds, then choose the reddest kinds; but it is well to put 
in at least three colors. The varieties which please you may not please 

me or your neighbor, so that I cannot advise you what to get. : 

Of China Asters, the Comet type—in various colors—will probably 
give the most satisfaction. They are mostly large growing kinds. 

Other excellent kinds are the Perfection and Peony-flowered, Semple or 

33 
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Branching, Chrysanthemum-flowered, Washington, Victoria, and for 

early, Queen of the Market. Odd varieties are Crown, German Quilled, 
Victoria Needle, and Lilliput. Very dwarf kinds are Dwarf Bouquet 

or Dwarf German, and Shakespeare. 

One of the chief merits of the China Aster is the lateness of bloom, 

allowing the flowers to be used in the schools after they open in the 
fall. An excellent flower for sowing during May is the common annual 

Phlox (Phlox Drummond of the catalogues). Poppies are also satis- 

factory, but the flowers do not last long. Petunias are excellent and 
Balsams, Clarkias, Coreopsis (or Calliopsis), and Zinnias may be sown. 

Now let us see how many boys and girls in New York State will raise 

Sweet-peas and China Asters this year! And we should like them to 

write us all about it. 

MAKING A GARDEN 

C. E. Hunn 

1. Preparation of land.—lIf the location of the garden may be secured 
in the fall, much of the preliminary work could be done before freezing 

weather, having all leveling done, rough material removed, and the 

ground ploughed or spaded. Fall plowing is to be recommended for 

the reason that the winter freezing has a beneficial action on the soil, 

causing it to crumble and separate into fine particles. It is also possible 

to work fall-plowed land earlier in the spring than flat-lying land. If 

spring plowing must be done, it is best to start as early as the ground is 
fit to work. \A good coating of barnyard manure spread evenly over 

the ground before plowing is always beneficial. Plow to the depth of 

four to six inches and harrow the soil fine with a spring-tooth harrow, 

after which the small stones and rubbish may be raked off with the hand 

rake, and the ground leveled for.sowing seeds. 

2. Sowing the seeds.—In sowing the seed it is much better to sow in 
rows than to sow broadcast. The seedling may be more easily identified, 

thinning and weeding may be quickly done, and the soil between the 

rows may be hoed without injury to the seedling plants. 

In planting a garden it is best if possible to have the rows extend 
north and south, each row having its share of sunlight. If the rows are 

east and west, and one or more rows contain tall plants, there is danger 

of shading the rows in the rear. . 

3. Watering the garden.—lf it is necessary to water the growing plants, 
it should be done late in the afternoon, if possible. If watered in the 

morning, the sun causes very rapid evaporation, leaving the soil dry, 

and in heavy soils causing it to bake. Thorough cultivation of the 
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soil or a mulch of either grass or straw will hold the moisture in the soil 
and lessen the need of water. 

4. Soils.—It is not often that a heavy clay soil will be found. If 

no other soil is obtainable, drainage, sand, muck, grass, or coal ashes 

will be beneficial. Clay soil should never be worked when wet. Gravelly 
loam, sandy loam or even clay loam are easily worked, and are the soils 
generally found to give good results. 

5. Starting plants.—The seeds of all but the ranker growing plants 

may be started in the house through March or April, using shallow boxes 

filled with light soil. A little care is needed not to sow the seeds too 

early, for if the window conditions are such that the plants grow spindling, 

they transplant with difficulty. Six weeks before the time to plant 
out of doors is early enough to sow the seeds in boxes, and it is then 

often necessary to transplant into other boxes before the ground it fit 

to receive the seedlings. For the first year it would be well to have 

the children grow some one thing in-doors, in order to give them a lesson 

in transplanting. Tomato plants would be good for the first lesson. If 
flowers are desired, Pansies might be started in boxes. 

List of garden vegetables, seed or which may be sown as soon as the 
ground is fit to work in the spring: 

Variety Time of Sowing Depth of Sowing Soil Best 

DRO TMEAIS ae «so 72 2 Fs eas 1asop milk oanmey © terme oN t inch Light Loam 

TCS Ree Are Set ie acts ae Sah Winget tees 2 & 

SEIT TOTC eas Sih ah ae eet ieee eid yeeee oY I S ¢ 

eiiteaie ce nea Re Deas te i ow: I = ‘ 

CE Se Dito ee one ae ee Pg Welt eek ea £ : é 

Bate. roe, ee Bey Pate ‘ 
En Se a eae cours ae eee tka? eR kee I os rs 

| TE) a a: ee ae ae ete eet ae i - « 

iene ee rseaht Sees cc ee lay ae I cs e 

EROS mon acts Ne eee ala a Sas SSS ae I * i 

BRISStA CEs 2. ot ee erie een ae fe yes ea I Me £ 

Mithiciitens 2 Putts ee nae Pe Ds I ad vaca if - fr 

28 USGS a ees ae RO Ch See Boi e 

REA S 0 5s, Kose io area PE OE anew I 3 $ 

LBs Cees for? ee Sith PETE ote get geen € 

|: ST ee ae me Oo a ee ee Be ae a 
Retanaea, 2. 104 teres at ceht 3 Cheeta ad ieee ~ 
BANSIEY = coh oe cc cies it ane 5 i ers Laer kg ech I ee id 

Ses Kalen cm cares cea neters Pieter «Magid ae ae I ¥ ra 

SPUIACh sere das eae ee Sg cia eR eae eas 
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List of garden vegetables, seed of which should not be sown until the 

ground is warm and all danger of frost is past. 

Variety Time of Sowing Depth of Sowing Soil Best 

Deano ree eat ie ee May: 1ot-*.2. ae 2 inch Light Loam 

Orne etre. ee te ee MME (2 Berets 8 2 i: a 

6 97 aaah ee rac Ore eR cokers I z ‘ 

Parapiletn ese 2 ee 2 OOS 25, Serene ie 2 3 ‘ 

SSIS ale as ae oe ih, Seas oe Bree ‘ 

Annual flowers: Seed to be sown after danger of frost is past. The ~ 

best results are obtained if the plants are started in the house in April 

and set out after the tenth of May. 

Variety Time of Sowing Depth of Sowing Soil Best 

PRIUELGEMANIATEL. |. «ora ayn be oe May 5 or after 1 inch Light Loam 

JS Heer ies 6 eae 2 - I 4 bs 

REC SOOTID (5 oe cls woe ou « 2 = L os gs 

SEMIS ee ee ces. 50 Re 7 ce I 7 is 

WWawtitaey, SR see. oe ot oe 3 I , « 

[Lara 21 re re ‘ nt I ca 

Masnonette.. oii. ss eae. e : I 7 ke 

MEMOG OMS state. sees = s TINS ie E 

LENT GTIN SS ein ial Pa a ‘i s 2 2 " 

Grilwdae St Mee A Meslesn. ; . I : & 

Sie cheek age 006 ee ‘ . I ¢ 24 

SILT Cie ete RI a atnc) Og pe ee PO . z I Z «! 

Annual flowers: Seeds to be sown early. 

Variety Time of Sowing Depth of Sowing Soil Best 

PM AP ics Se re Ae Apr. orearly May 1 inch Light Loam 

PB eroMINT otc. ose ek ks a +i ae i 
pearSrinan non Si 5x Sk cta eae ; Aix we PA 
Amaranth. ......: eee it ae F 
Brachyoomet: «2. 4 estes 2g £0 a 73 
Browallia ac. j2 ios coat : e yy 7 

Calandtilaj$c® sox coh. tence x: Dein e ) 
(allopsicn?.. 5.2% hav eiser ¥ a ase . 
Raudytuftit.o; $4 aeeeaee ory ee i 
Gamiation i." 46 aee ee -% Ei alae <8 
Centaurea: Y5s,.. 42a Meree ; g Sede 2 
Chrysanthemum (annual). z Ee rd 
Pama cNaSiie. caege i : Rit eve s 
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Variety Time of Sowing Depth of Sowing Soil Best 

Jas 102) Se ae en Apr. or early May 1 inch Light Loam 

MecuschGlzia.: <<)... ... a x ae f 

| VOY CLIC 0) ete ee ¢ I . cs 

Se eee re I 5; = 

Memip tan ear ico 3 asl es s I s - 

Pomeonnilayy. tas NS 3 I e K 

ieWenrySUny = 5. . cies sss g I ig 

eae MES iil ha. oes * I Z . 

ol? ee Loa : oe es 

MuleeERCaOL hese Dm) oh -inalts 2s ore * I - 4 

MECONNELLE...oos os... oe ss = aes ce 
| 2 gb re 5001 re fF 2 ef . 

Riteeria GA 4.52 os bee : atc rs 
CRIES a ee "4 I if . 

Leo ie er a . pe ik 8 

21S 2 z pee “ 

LU ee - eee = 

Paridiacds ceo i & a) q 

Pereririam st SP. ee ¥! ee a a 
Ig EIPIOSSIS.. OS ble ess “a I i: f 

pammosdre ta hiya) ss. $ aca i 
SMeee pear te: 622 eka 53 / easy : 

PeiMpeensens ss) oo se oe ‘ I . Mi 

gic 1 WR ae st ea a a e I = : 

List of popular perennials: Plants to be grown the previous summer. 
Variety Time of Planting Depth of Planting Soil Best 

PMACLMON. odor es ote IA Se rers, oot ae 3 inches Any well-en- 

Aquilegia (Columbine)... .April oc... (Neate riched, well- 
Bellis peremnis <2 26 ses. eee caer he By a drained soil. 

Amma acts ara. 2 Sts sae 3 Fae toa ph oF eae te Light loam 

BaUna Rs. 2 ceeis ys esta phen BI 3 3s ee en gra preferable. 
Ae HBN «ocala ele 5' E Orel ay see etpeae 

Mmetiatist oo ae ee Ge es eee ripe is 

eigen (Hardy). Sores oo My? Se a5. ee ae 3 i 

PERO Pro 5 een Fa.) o5 cl oem eee, a 

Beppe ciardy) et ee eae od Be one eee ie We 

BicOeRkiae tax) nk rok a Way ad els 7 ale te 

Sunflower (hardy)........ SPOR ey XS Sp aewre 
Sweet William........... eres eres Meier apes 
Ail hardy, Pile. fi. i ens a Nt int Ps a 
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List of shrubs for garden borders: 

Almond (flowering), Cornus in variety, Elder, Forsythia, Hydrangea, 
Honeysuckle (bush), Japan Quince, Kerria, Lilac in variety, Mahonia, 

Privet, Roses in variety, Snowball in variety, Spirea in variety, Sumac, 

Weigelia, Witch Hazel, Evergreens, Dwarf Thuja, Retinispora, Junipers, 
Norway Spruce, Dwarf Pine. : 

List of early vegetables that should be started inside in April and the 
plants set out as soon as ground is fit: Variety—Brussels sprouts, Cab- 
bage, Cauliflower, Celery, Celeriac. 

List of late vegetables, the seed of which should be started in April, 
and plants set out after the tenth of May: Cucumber, Egg Plant, 

Melon, Pepper, Tomato. 

ALFALFA 

f “gi G. F. WARREN 

I » \FALFA often fails because of four things,— 
. -\ weeds, lack of lime in the soil, lack of inocu- 

"AC & lation, and lack of fertility. On some farms 
all four of these points need to be considered; 

on some they may all be ignored and alfalfa still be 

successful; on other farms, one or more of them must 

be taken into account. In order to see whether alfalfa 

will grow on the school-grounds and in order to see how 

best to grow it, lay out the following plats, each a rod 

square. Drive stakes.at each corner. 

3 
Inoculation 

Lime 

4 

Inoculation 

Lime 
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Sow about eight quarts of lime on plats 2 and 4; that is, four quarts 
for each square rod, which is equivalent to twenty bushels on an acre. 

Obtain some soil from a place where alfalfa or sweet clover is growing, 

and scatter a few quarts of it on plats 3 and 4, being careful not to get 

any of it on the other plats. Sow a light seeding of oats or, preferably, 

barley. A little over a quart of either one is sufficient. Sow three- 
fourths of a pound of alfalfa on the area and rake it all in. 

After the soil has been sown on the plats, care should be exercised 

not to rake any of the soil from the plats that receive inoculation to 
those which did not receive inoculation (the soil from the alfalfa or sweet 

clover field carries bacteria for inoculation). 

No further care will need to be given to the plats until the barley has 

headed out, when it should be mown for hay, cutting it rather high. 

The oats or barley should not be allowed to mature, because if allowed 

to do so they are about as bad for the alfalfa as the weeds which they 
are designed to displace. 

How soon does the barley come up? The alfalfa? In about six weeks 

begin to examine the roots on the different plats for nodules. During 

the summer, observe the difference in growth on the four different plats; © 

dig up the young alfalfa plants and look for the nodules on the roots 

and see whether they occur on the inoculated areas or not, and whether 

they are more abundant where lime was used. 

The surest way to get alfalfa on a soil that is not especially adapted 
to it, is to manure the soil well, then cultivate the soil all spring and sum- 

mer so as to keep the weeds down, then seed the alfalfa alone about the 

last of July or the first of August, applying lime and inoculation if these 

are necessary. This work may be done at home, if there is no place 
for it at school, or a farmer living near the school will probably be glad 
to furnish the land. 

The most successful farmers of the present day are those who work 

in harmony with the forces and laws of nature which control the growth 

and development of plants and animals. These men have gained their 

knowledge of these laws and forces by careful observation, experiment 
and study.—C. L. Goodrich. 
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WHAT FORESTRY IS 

HERBERT A. SMITH 

Forestry is the art of 
making forests serve man’s 
purposes to best advan- 

tage. For example: A 
farmer owns a woodlot. 

From it he gets fuel, both 

for his own home and to 

sell in the neighboring 

town; also fence-posts and 

other material for use 

about the place. Some- 
times he cuts and sells 

hardwood ties and tele- 

graph poles for the rail- 

road, or spruce logs to the 

<_ sawmill. How can he use 

his woodlot to best advan- 

tage? 

If he goes on year after 
year cutting out the finest 

trees of the most valuable 

kinds, his woodlot will be 

getting poorer all the 

while. The trees which he 

does not want will tend to 

take the place of those 

which he cuts, and in 

course of time he will have 

a ragged, badly stocked 

woodlot, with unsound, 

branchy or worthless trees. 

Hardwoods or balsam fir 

will come in instead of spruce; dogwood, red oak, and birch instead of 

hickory and white oak. What should he do? 

A satisfactory answer can be given only in the light of information 

about the trees. Suppose white oak wood brings the highest price. 
Should the farmer try to grow white oak in preference to other trees? 

That depends partly on how fast it grows. Where it grows very slowly, 
some less valuable but faster-growing wood will pay better. 
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Our first lesson taught us that different kinds of trees have developed 
different kinds of characteristics, which determine whether they can 

keep in the fight for a place in the forest. For instance, the white pine 
or the chestnut possesses the power to grow tall fast, but can not endure 

shade to compare with the beech or the balsam, which clings tenaciously 

to life in the interior of the forest, waiting for an opening overhead. 

These different characteristics are called by the forester the silvical 

characteristics of the tree. Among the most important, besides rate 

and period of growth and requirements of light, are temperature require- 

ments, moisture requirements, soil requirements, habits of seed-pro- 

duction and distribution, and the requirements of the seed for germi- 

nation. 

When man interferes in the battle which the trees are fighting with 
each other for possession of the ground, he is giving an advantage to 

some of the trees over others. If he knows how to interfere in the best 

way, he will be able to increase the usefulness of the forest to him by 

making it grow the largest possible quantity of the best kinds of wood. 

If he interferes blindly, simply helping himself to what he wants, he 

will lessen both the quantity and the quality of wood which the forest 

will grow. It is as if he were to pull the vegetables from his garden, 

but leave all the weeds. 

Go into the woodlot and see what is happening. Is the wood on a 

thin-soiled, rocky ridge, a side-hill with deep soil and good drainage, 

or a badly drained flat? What kinds of trees do you find growing here? 

The character of the site has determined which kinds would find them- 

selves at home in this particular spot. Is the soil beneath your feet 

spongy and leaf-littered, or compact and grassy? Are the woods open, 

or all old trees, or with empty spaces where nothing of value is growing 

up? Are the trees healthy, clean-stemmed, and of valuable kinds? In 
short, is the land fully stocked with good timber-trees, or is it half idle 

or working to poor purpose? If the latter, can you discover how ill- 

judged use has interfered with the forest to the owner’s disadvantage? 
What part has pasturing, wood-cutting and fire played in bringing the 

woodlot to its present condition? 

The Forest Service, at Washington, is publishing a series of little 

circulars called ‘‘ silvical leaflets.”” Each takes up a single kind of tree 
and discusses its range, appearance, habit, requirements, rate of growth, 

reproduction, etc. ‘School teachers and others who are interested can 

secure these leaflets by writing for such as they wish. If they will supple- 

ment their reading by personal observation of the places where different 

kinds of trees grow, the way they scatter their seed, and how they fight 
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; 

BLACK anes 
CHERRY MAPLE 

WHITE 

BIRCH 

Fic. 81.—How to thin a woodlot. 

Conventionalized diagram of thinning in mixed sprout hardwoods. 
The black mark shows the trees to be cut out. Hemlock 1 and Beech 1, though of shade-enduring 

species, have both been so thoroughly shaded that their tops have been killed and their growth practi- 
cally stopped. Red Maple 1 is in the same condition. Red Maple 3, though living, has been partly 
overtopped by Red Maple 2, which is crowding needlessly. White Birch 3, though a dominant tree, 
has lost its top in an ice storm, and is therefore not worth preserving. Hemlock 2 below it will be able 
ultimately to fill its place. White Birches 5 and 6 are, respectively, dead and nearly suppressed by 
the dominant White Birch 4. Beech 2 is crooked, partly suppressed, and beginning to crowd Hem- 
lock 3 which is a promising tree. The remaining thrifty trees, thus thinned, will be able to profit by 
and fill the added growing space. The trees cut in this case will yield 5 or 6 cords of firewood per acre. 

the battle with each other, they will soon begin really to get acquainted 

with the trees—which is much better than simply knowing their names, 
and much more interesting. 

Teachers who write the Forest Service for printed or other information 

should mention that they are teachers, that their special needs may be 

recognized in responding to the request. 

Who plants but for a summertime, has need 

Of steady faith to rule his doubts and fears; 
How full of trust the soul that sows the seed 

Whose harvest ripens not for fifty years!—Elizabeth Akers 
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THE MUTTON BREEDS OF SHEEP 

ELMER S. SAVAGE 

The wool breeds of 

sheep may be com- 

pared to the dairy 

breeds of cattle and 

the mutton breeds to 

the beef breeds, yield- 

ing some wool as a 

mye prodtict.<- “the 

form of the one s 

entirely different from 

the form of the other. 

The wool-bearing 

sheep are slimin form 

without much flesh, 

and it is intended 

that their lives shall 

be given up to the 

production of wool Fic. 82.—Dorset Horn. 
alone. The mutton 

breeds are square and blocky in form, built up entirely for producing 

the best quality of meat of the highest priced cuts. The wool from 

them is a by-product, and while we cannot lose sight of the wool-bear- 
ing qualities, yet when studying the mutton breeds the meat produc- 
tion is the main thing to keep in mind. The amount of wool that 

the mutton sheep will produce may perhaps pay for the care and 

maintenance of the flock, while the profit will all come from the sale of 

the lambs and mutton. 

From the classification of sheep given in our last lesson, we find that 

the mutton breeds are all in the middle and long wool classes. The 

breeds of sheep most commonly kept for mutton production in New 

York State are the Southdown, Shropshire, Dorset Horn and Cheviot. 

In many places a few of the other breeds are kept but these are the main 

sources of our native mutton. Comparatively few strictly purebred 

flocks are kept, and in general among farmers all sorts of grades of the 

above breeds are found, sometimes with more or less infusion of Merino 

blood to bring about a heavier production of wool, many farmers pre- 
ferring to look upon the sheep as a sort of a dual-purpose animal, getting 

what wool they can and selling a few lambs each season. 
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In our markets there are two classes of sheep meat, lamb and mutton,— 

1. Lamb—any meat from a sheep under 1 year of age. 

2. Mutton—any meat from a sheep over 1 year of age. 

Most of the meat on the American market is really lamb, since there 

is comparatively little mutton eaten. But toavoidconfusion of terms, we 
will hereafter call all classes mutton. The production of mutton in this 

country is limited to the prodution of carcasses that will go on the 

market under one year of age. There are four market classes of these 

lambs: 

1. Winter or hot-house lambs. 

2. Spring lambs. 

3. Fall lambs. 

4 . Yearlings. 

The production of 

hot-house lambs is a © 

highly specialized 

business, requiring 

extra good stock and 

a good knowledge of 

the breeding and the 

feeding habits of 

sheep. The market 
for hot-house lambs 

is from November to 
May. 

Spring lambs, and, 

in fact, all the lambs 

marketed under the 

last three heads, are 

born in the spring. 

: The second market 

Fic. 83.—Shropshire. class is made up of the 

earliest of the lambs 

born in the spring. They are grown on mother’s milk and grass and 
are marketed from June to August. The fall lamb class is made up cf 

those lambs that are born a little later, or of the early lambs. which do 

not grow well. The fall lambs are pastured during the summer and 

then are weaned and fed for some time. The time of marketing this 

class is from September to November. 

The fourth class, the yearlings, are marketed from November to 

June. This class includes by far the larger number of animals, and the 



RurAL SCHOOL LEAFLET. 1037 

best quality of muttom is found among the higher grades of this class. 

They are fed for three or four months on a grain ration. 

The feeding of the fourth class of lambs has become an industry of 

some importance in the western part of New York, principally around 

Batavia. The lambs for this class, called feeders, are not produced in 

the state but are brought in from the ranges of the West, are fed for some 

time and then sold on our markets. These feeding lambs are of no 

particular breed, but most of them show Merino blood. The large 

flocks of range sheep are made up of ewes with a comparatively large 

amount of Merino blood in them, both because of a larger wool production 

and because the Merinos will run in large flocks better than the strictly 

mutton breeds. The rams used are of the long-wool type rather than 

of the Down breeds. 
In the selection of feeding lambs, the feeder has to keep in view the 

fact that there is most demand for the lamb weighing about roo pounds 

when fat. The lamb must be of good quality, so that when mature 

he will be in good flesh with a large proportion of lean and not much 

fat in the meat. The low, thickset type possesses these merits to a 

large degree. From the butcher’s standpoint, as shown by Fig. 86, it 

would not be necessary to have any head or neck or legs at all. The 

neck has a value of 1c. per Ib., the shoulder 2c, and the shanks the same. 

The rib running from the joint of the shoulder to the loin has a value of 

roc. perlb. Fromthe consumers’ point of view, the value of the different 

parts of the carcass is much the same. Therefore it is important that 

the feeder have a good knowledge of the proper form ahd quality of the 
lamb from which he may hope to get the largest returns. 
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Fic. 84.—The cuts of lamb. 
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QUOTATIONS 
See the soft green willow springing 
Where the waters gently pass, 

Every way her free arms flinging 

O’er the moist and reedy grass. 
Long ere winter blasts are fled, 

See her tipped with vernal red, 

And her kindly flower displayed 

Ere her leaf can cast a shade. 

—John Keble 

Now like swarms of downy millers, 

Or like droves of caterpillars, 

Stand the yellow coated willows, 
Which, by every zephyr shook, 

Strew with catkins all the brook. 

—Fred Lewis Pattee 

The nature-desire may be perpetual and constant, but the garden- 

desire returns with every new springtime.—L. H. Bailey. 

Sooner or later, every person feels this desire to plant something. 

It is the return to Eden, the return to ourselves after the long estrange- 

ment of our artificial lives. One of us dreams of a little patch of orchard 

bounded by cool, grassy banks. Another wants a snug and tidy garden- 

plat bounded by a wall and a lattice, and at one side a tinker’s room of 
tools, rakes and hoes and watering-cans, and assorted sizes of pots and 
boxes containing string and labels and screws and bits of wire. In this 

room he would work when the rain falls heavily on the floor and pours 

across the doorway from the wide-hanging eaves. Others want long, 

trim rows of strawberries, beets, and onions, with beds of lettuce, hills 

of squashes, and clumps of hyssop and sage in the corners, all ranged 
and labeled as the books on a shelf.—L. H. Bailey. 

Have you made a garden all by yourself? Then try it, if you have 
not. Do not delegate the work. Yourself thrust the spade deep into 

the tender earth. Bear your weight on the handle and feel the earth 

loosen and break. Turn over the load. You smell the soft, moist odor, 

an odor that takes you back to your younger and freer days or sends you 

dreaming over the fields|—L. H. Batley. 
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GARDENING 

Gardening is real fun for boys and girls as well as for grown foiks. 
There are many wonderful and beautiful gardens that I know about 
my home, gardens in which grow Roses and Lilies as well as Foxgloves, 
Bachelor’s Buttons, Poppies, and some of the other things that grew 

long ago in our grandmother’s gardens. I wish you might know some 
of the persons who care for these gardens. Many of them have done 

splendid things in the world and I think in their busy lives they find 

no greater pleasure than being among the growing things by daylight 

and by moonlight and by starlight. A garden always gives pleasure 

to one who knows how to enjoy it, for he finds 

“Color in the daytime, 

Perfume in the night there.”’ 

In order to be a good gardener one must begin young. Nobody can 
tell you how to make a garden by having you read a printed page. You 

have to begin yourself to learn about the soil and the seeds and the 

tender green plants. This is the reason we want the young persons in 

[1039] 
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New York State to begin to garden right away, whether you are in the 

kindergarten or in the high school. In all the years to come you will 

be glad that you have spent some part of your early lives in finding 

what wonderful results we can get from putting seeds into the earth and 

helping plants to grow. 

We want you to garden in two places this year, in the school yard, 

if there 1s space at all, and on your home grounds. Ask your teacher 

to let you plant a few things on the school-grounds. Plant the 

hardy things that will be able to get ahead of the weeds when you are 
away for the summer, and provide some blossoms or fruit when you 
return in the fall. There will be many interesting things in the autumn 

in and-about the smallest garden. Not only the flowers and birds will 
be there, but many kinds of animal life, attracted by the odor of the 

flowers or inmates of the garden. If you have but one day in the 

autumn with the things you planted in the springtime, the garden will 

be worth the while. 

If you are to be away during the summer you can not get results 

from the more delicate plants so you should putin some Marigolds, 

Zinnias, Candytuft, Nasturtiums, Amaranth, Bachelor’s Buttons, Ufor- 

bia (Snow-on-the-Mountain), Larkspur, and Dwarf Phlox. Then in 

the vegetable line you can put in some radishes, lettuce, and onion sets 

to be gathered before school closes and some pumpkins and squashes 

to have in the fall. It would be very interesting to have your pumpkins 

from which to make your own jack o’lanterns, and squashes that can 

be used tor drawing lessons and give opportunity to study rich coloring. _ 

Perhaps you could plant some corn, and who knows but right in the 

school-garden you might grow some popcorn that the teacher would let 

you put away for Corn Day next year? 

Dean Bailey has written for children good suggestions in regard to 

garden making. These we have published in the Teacher’s Leaflet. 
Ask your teacher to read to you these suggestions. They were writ- 

ten for you and I know you will be able to understand them. 

“The garden is a lovesome thing, God wot; 

Rose plot, 

Fringed pool, 

5 Ferned grot, 

The veriest school of Peace; 

And yet the fool 

Contends that God is not in gardens. 

Not in gardens! When the eve is cool! 

Nay, but I have a sign. 

’Tis very sure God walks in mine.” 
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Note.— The following seeds can be obtained in penny packets from 

James Vicks’ Sons, 189 Main Street East, Rochester, N. Y.: 

FLOWER SEEDS 

Asters “Marigold Phlox 
Alyssum Mignonette Poppy 
Bachelor’s Button Morning Glory Scabiosa 
Calliopsis Nasturtium, Climbing Sweet Peas 
Candytuft Petunia Zinnia 
Dianthus 

VEGETABLE SEEDS 

Beans y Lettuce Spinach 
Beets Onions Sweet Corn 
Carrots Radish 

Postage two cents for the first 12 packets and one cent for each addi- 

tional 12 packets. -Large orders will go cheaper by express, charges to 

be paid by purchaser. - 

Ae SCRE ECT (Oya, 

ARTHUR A. ALLEN 

It was one of those warm evenings that we sometimes get about the 

middie of March. Old Winter had thrown off his snowy garments and 

was resting awhile to catch his breath 

for one last effort. Spring, besting 

him for the moment, was filling the 

atmosphere with a warm south breeze. 

We were sitting on the porch listen- 

ing to the many voices of spring that 

were making the air resonant. The 

short shrill notes of the peepers, the 

never-ceasing, tremulous whistle of the 

toads, and the occasional low croak 

of the leopard frogs told us of Spring's 

latest victory in the nearby ponds. Suddenly, from somewhere over 

head, there came another note, quite different from that of the frogs 

and toads, and yet so much a part of the night, that had we not been 

listening we might have missed it. A long, lew, querulous whistle it 

was, with perhaps just a tinge of melancholy. Our little Screech Owl 

had begun his nightly rounds. : 

Off and on, all winter long we had heard him call, and now that spring 

was approaching his notes had become more and more frequent. He 

had grown so bold that he even came and sat on a limb close to the 

veranda and answered us as we imitated his call. His feathers all 

The Saw-whet Owl lacks the ear tujts 
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ruffed up, his eyes big and round, he was the very picture of alertness. 

Very different did he appear when we occasionally saw him in the day- 

time with his fedthers drawn close, his ear tufts erect and his eyes 

His feathers ruffed up, his 
eyes big and round, he was 
the picture of alertness 

shut. Indeed, he then resembled more an 
inanimate piece of bark than a reallive bird. 

Most of his days he spent in the hollow 

limb of an apple tree out in the orchard, 
Where the numerous pellets of hair and 

bones scattered over the ground told us of 

the many mice he was destroying. 

There are eight or nine different kinds of 

owls in New York State but the Screech 

Owl is the only one that is at all common 
and that you are likely to find near the 

house. It can easily be distinguished from 

all of the other owls by its small size and 

the presence of conspicuous tufts of feathers 

on its head, called ear tufts. The only other 

owl in New York State which is as small as 

the Screech Owl is the Saw-whet or Acadian Owl, and this lacks ear 

tufts. Any owl, then, that you find which is as small as a pigeon and 

has ear tufts is a Screech Owl. 

The Screech Owls do not always migrate 

in the fall as do most birds, but often pass 

the entire winter near the place of their birth. 

In the daytime, we can generally find them 

in some thick evergreen tree or more often 

ina hole inatree. During the winter, they 
frequently come into our barns or even into 

crevices in our houses where their voracious 

little talons prove efficient mouse-traps. 

About the first of April, they select suitable 

places for their nests in old woodpecker holes 

or in hollow limbs in the orchard. There 

they lay their white eggs on the chips in the 

bottom of the hole without much pretense 

at a nest except a few feathers. 

When the eggs have hatched and there 

In the daytime, he resembled 
more an inanimate piece 
of bark 

are five or six hungry mouths to fill, the little Screech Owl often finds 

it difficult to capture enough mice, and then it is that it spoils its 
otherwise good reputation by catching small birds. The number of 
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small birds killed, however, cannot begin to compare with the large 

number of mice killed, and so this most interesting bird is certainly 

deserving of protection. 

Suggestions 

Where to look.—Close to the trunk of evergreen trees or better still 

in holes in orchard or other trees. One must look very closely, for 

Screech Owls often look like the 

bark of the tree. 

What to-look for.—(1) An owl, 
small as a pigeon, with conspicuous 

ear tufts. This bird has two color 

phases, a red phase, in which the 

general color is reddish brown, and 

a gray phase, in which the general 

color is grayish. In many birds the 

males and females are colored dif- 

ferently, but in this bird the differ- 

ence in color has no bearing on the sex. 

(2) Food. This owl lives principally on small mammals, such as 

mice and shrews, insects, frogs, and small birds. It swallows its food 

whole and later ejects the hair, feathers, and bones in the form of oval 

pellets. Look for some of these pellets. 

(3) How do an owl’s eyes differ from those of other birds? 

(4) Did you ever hear a bird fly? Did you ever hear an owl fly? 

Why not? 
(5) Why does the owl have such sharp claws or talons and such a 

hooked beak? 
(6) How does the Screech Owl help the farmer? 

Young owls 

AN OFFER IN FRUIT-GROWING 

C. S. WILSON 

To the first one hundred applications made by boys and girls under 

sixteen years of age, who are interested in growing fruit, the Division 

of Pomology will send the following plants: 

12 Strawberries (different varieties) or 
6 Currants ¥ * or 

“ “ 6 Raspberries 

The plants will be sent in the spring just before planting time, which 

will vary with the season, but which is usually about the first of May. 
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In the meantime, the ground can be chosen and prepared. Full direc- 

tions for setting will accompany the plants. The boys and girls who 

receive these are asked to care for them and report in the summer or 

the fall what success they have had. 

This work will be very interesting for any club or for any boy or girl 

to take up. The strawberries will bear one year from the time of plant- 
ing and raspberries will bear the second year. If these plants are well 

cared for in the meantime the fruit will be of high quality and very 

attractive. The boys and girls can pick this fruit and market it them- 

selves, either shipping it in small packages or selling it to their neighbors. 

If the fruit is extra fine in quality and neatly and attractively put up, 
they should receive a few cents more per quart than the growers around 
them. Such work will be the source of a great deal of satisfaction. 

It will encourage boys and girls to plant larger patches and may lead 

them to enter fruit-culture on a larger scale. 

The plants will be given out to children in Farm Boys’ and Girls’ 

Clubs only. A first and a second choice should be given as some of the 

fruits may be exhausted before everyone is supplied. Currants and 

raspberries are limited to fifty requests each; there will be no limit to 

the strawberries. The postage will be six cents. We will have to ask 

the children to pay this since we have not funds enough to cover the cost 

of transportation. In case, however, any child is not able to pay the 
postage we may be able to make some arrangement. 

Address all requests to Mr. M. P. Jones, College of Agriculture, Ithaca, 

N. Y. Mr. Jones will see that Professor Wilson receives the correspond- 
ence. 

QUOTATIONS 
Some young and saucy dandelions 

Stood laughing in the sun, 
They were brimming full of happiness, 

And running o’er with fun, 
They stretched their necks so slender : : 

To stars up in the sky, 
They frolicked with the bumblebee 

And teased the butterfly.—C. E. H. 

Daffy-down-dilly came up in the cold through the brown mold, 
Although the March breezes blew keen on her face, 
Although the white snow lay on many a place.—Miss Waren 

Ah March! we know thou art. 
Kind-hearted, spite of ugly looks and threats, 
And, out of sight, art nursing April’s violets.—Helen Hunt Jackson, 

Si -—— em e 
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FARM BOYS’ AND GIRLS’ CLUBS 

My Dear Boys anp GirRLs: 

J USAN, Will, Dick, Kate and all the rest of you. 

Here I am writing this on the day after 

Lincoln’s birthday. You will be reading it 

about the middle of March. I wish I might drop 

this letter into the mail box so tkat it would 

reach you in a day or two, but you see it has to 

ke printed in order that not only you but *9,999 other 

boys and girls may read it. But even .* Lincoln’s 

birthday will be a long time past when you read this 

letter, it is good to think about Lincoln, not only on his 

birthday anniversary, but on every day. I am going to 

tell you some things that Ex-Governor Black said in his 

address before the students of this University on Feb- 

ruary 12th. I wish you might read all of that ad- 

dress. This is a part of it: 

“We understand the tremendous advantages of a humble birth. 

When we realize that the privations of youth are the pillars of strength 

t> maturer years, then we shall cease to wonder that out of such obscure 

surroundings as watched the coming of Abraham Lincoln should spring 

the colossal and supreme figure of modern history. 

“Groves are better than temples, fields are better than gorgeous 

carpeting, rail fences are better than lines of kneeling slaves, and the 

winds are better than music if you are raising heroes and founding 

governments. 

“Tt is not wealth that counts in the world, but character. And 

character is best formed amid those surroundings where every waking 

hour is filled with struggle, where no flag of truce is ever sent, and only 

darkness stays the conflict. Give me the hut that is small enough, the 

poverty that is deep enough, the love that is great enough, and over all 

the fear of God, and I will raise from them the best there is in human 

character.” 

You will, ' hope, read that passage over many times. It does us good 

just to red such words as “ Strength,” ‘‘ Heroes,’ “‘ Character,” and 

‘* Struggle.’ Then you can dream you are a knight, and when the wood- 

box gets empty you can fill it clear up to the top in a way that knights 

would have done it if they had had wood boxes to fill. 

Last month we talked about testing the corn we planted to see whether 

it would grow. You will surely do this, won’t you, if you have not 

already done so? It ought to be done soon because when the spring 
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work begins you will need all your time to play marbles, watch for the 

first robin, work in the garden, and to follow th2 plow through the fields 

looking for an angle worm big enough to tempt the fish you saw down 

in the Bend. In the February Cornell Rural School Leaflet, which was 

sent to your teacher, there was an article about testing seed corn. If 

you can not refer to this I will send you a bulletin which will tell you how 
to do it. You will, I hope, test not only the corn which you yourself. 

are going to plant, but also that which your father plants. Then, after 

it is done, will you write me about it? 

Those strawberries and the currant and raspberry bushes which Pro- 

fessor Wilson is going to give to the first too boys and girls who apply for 

them, will bear fruit that will taste good some day. So get the bottle of 

ink down from the shelf, and take your pad and pen—never mind if the 

pen does scratch some—and send your order in at once. Do not send 

for this fruit, though, unless you know you will take good care of it. 

In this Leaflet and in those which are to follow you will find many 
things about gardens. I hope eachof you will have a garden of your 

own and a hoe and that you will see to it that they get pretty well 

acquainted with each other. If I were you I would not try to plant 
too many different things unless you have had some experience. Those 
great watermelons that look almost ready to roll right off the front 

cover of the seed catalogue into your arms may be more real on paper 

than you can make them in your garden. Some of the more hardy 

vegetables and flowers are recommended in this month’s Leaflet. Talk 

it over with your parents and send in your order with your father’s. 

It is a good plan to keep a garden book. You can make this a diary 

or history of your garden and write in it about the things you do, the 

things you see, and the things you raise. You can keep account of your 

expenses, of the time you spend, and the value of your products. Per- 

haps, too, you may wish to make notes upon the birds that come to your 

garden and the insects that you find there. Drawings and pressed 

flowers and pictures will make the book attractive. Next fall we hope 
you will send these note books down here to the College to be looked 

over. Then, too, the folks of the neighborhood will be glad to see these 

records of your summer work when you have your school fair next fall. 

And now I will leave you to run off to your raft upon the flooded 
meadow, to the brook that runs howling under the bridge, to the muddy 

road, and the gray rain which will make them more muddy, and to the 
many other things known and loved by the boy with a pair of boots on 

in the brave days when winter turns to spring. 

Sincerely your friend, 
MILTON PRatTT JONES 
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** At noon, within the dusty town, 

Where the wild river rushes down, 

And thunders hoarsely all day long, 

I think of thee, my hermit stream, 

Low singing in thy summer dream 

Thine idle, sweet, old, tranquil song. 

—Anna Boynion Auvrill 

nd 

NOTES 

JHE early spring days suggest many live subjects for 

Nature-Study. The world is filled with plant 

life and animal life of interest to children ani 

teachers. The difficulty is to take up any cnc 

subject definitely enough to give a lasting im- 

pression in the minds of the children. While 

the simplest Nature-Study lesson is a help if 

taken up ina good out-door spirit, it is always 

well if a teacher can so manage her lessons that 

the children will have a deep and So To interest in definite 

subjects. 

It is a good thing each springtime to take up some one natural 

feature for special study. A brook, if one is near, offers a very full 

line of interest. Of the study of brooks Dean Bailey speaks as follows: 

‘‘ A brook is the best of subjects for nature-study. It is near and 

dear to every child. It is a world in itself. It is an epitome of the 

nature in which we live. In miniature, it illustrates the forces which 

have shaped much of the earth’s surface. Day by day and century by 
century, it carries its burden of earth-waste which it lays down in the 

quiet places. Always beginning and never ceasing, it does its work 

as slowly and as quietly as the drifting of the years. It is a scene of 

life and activity. It reflects the sky. It is kissed by the sun. It is 
[1047] 
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caressed by the winds. The minnows play in the pools. The soft 

weeds grow in the shallows. The grass and the dandelions lie on its 

sunny banks. The moss and fern are sheltered in the nooks. It comes 

one knows not whence; it flows one knows not whither. It awakens 

the desire of exploration. It is a realm of mysteries. It typifies the 

flood of life. It goes ‘‘ on forever.”’ 

‘“ In many ways can the brook be made an adjunct of the schoolroom. 

One teacher or one grade may study its physiography; another its 

birds; another may plat it. Or one teacher and one grade may devote 

a month or a term to one phase of it. Thus the brook may be made 

the center of a life theme.’’—L. H. B. 

If the children will keep a record of their observations in a book which 

they might call the ‘“‘ Brook Book,” their combined study will prove 

valuable not only for the class but for children who come to the school 

in future years. We should be very glad to receive copies of Brook 

Books made in rural schools this year. 

In preparing the Brook Book the children should study the follow- 

ing: The extent of the brook; the width of the brook; something about 

the brook bed; the shore lines; the trees and wild flowers that grow 

on its banks; the animal life within it; the farm lands that lie in the 

neighborhood of the brook; the country homes near and the persons 

that live in them; the finest farm near and why it is the best. 

Some of the boys and girls may like to press some of the wild flowers 

that grow near the brook and add these to the Brook Book. Study of 
this kind gives a real living interest and will be a source of pleasure to 

the children through the coming years. 

Let the boys and girls commit to memory some passages about brooks 

by authors who have known and loved these water ways. I would 

suggest ‘‘ The Brook,’’ by Alfred Tennyson, ‘“‘In the Haunts of Bass 

and Bream,’ by Maurice Thompson, in which are the lines 

‘“ Bubble, bubble, flows the stream, 

Like an old tune through a dream.” 

“Green River,’ by William Cullen Bryant, is a good poem to learn 

If there is no brook near the school building, some ideas similar to 

the above may be followed in connection with A Hzullside, A Country 

Road, A bit of Woodland, A Fence-row. 

Bread-Making.—Whether the children live in the city or the country 

they should know something of bread-making. In private homes 

one eats but little really good bread. If intelligently taught, girls will 
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take as much interest in trying to make a loaf of good bread as in making 

embroidery and the like. We wish all teachers would read the article 

page 180, to the children that they may learn what a live subject bread- 

making is. The Editor has eaten bread made in Miss Rose’s laboratory 

and knows how good and wholesome it is. When an entire class of 

girls can produce good bread in this laboratory it proves that good bread 
is not the result of luck but of knowledge. We want to interest girls in 

bread-making. The recipe for making bread will be printed again in the 

May Leaflet for Boys and Girls. The children should be taught in the 

schoolroom some of the scientific facts concerning bread-making. 

Forestry.—The subject of forestry is of great interest at the present 

day to persons in the United States. The children on the farm should 

begin to think about forests. Mr. Herbert A. Smith of the Forest 

Service at Washington has called for volunteers among the young per- 

sons of New York State in the interest of forestry. Teachers will be 

doing a most excellent thing for some of the boys in their classesif they 

will read this article and then discuss the question so that the young 

persons may understand it more fully. It will be an opportunity for 

some of our boys and girls to volunteer in the Forest Service at Wash- 
ington. It may open a field of work that will be useful to them in the 

years to come. 

Pictures for the Children.—We wish that each teacher would send us 

a list of the children in her class who have earned a picture for sending 

letters to the College. The teacher’s list will help us to avoid mistakes 

which are likely to happen with our very large correspondence. If 

your pupils have written three letters we shall be glad to know it and 

will forward pictures at once. 

Mailing list for next year.—As soon as teachers can send us their 

address for next year we wish they would do so. Their names will 
then be on the mailing list for the first issue of the Rural School Leaflet. 

The mailing list is made up at the beginning of each school year. We do 

not supply persons on the old lst unless they make a request for 

the coming year. 

‘“ What’s a flower? A bit of brightness 
Sprung unconscious from the sod, 

Yet it lifts us in its lightness 

From our earthliness to God.” 

—B.H. R. Goodale 
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FORESTRY 

TREE FLOWERS AND TREE SEEDS 

HERBERT A. SMITH 

T would be strange to find a townful of old people 

with no children! Have you ever seen woods that 

reminded you of this, having great, high, trees 

with no young growth? They make good picnic 

woods, especially if there is grass on the ground. 

But when the trees are cut, or die of old age, what 

is to take their place? To the forester the most 

important of all forest questions is that of reproduc- 

tion. Let us think of a tree as an organism which 

lives for one object—to produce and sow seed. 

With spring comes the time of blossoming. It 

brings to light that which was prepared for before 

the tree entered on its long winter rest, for the flower 

buds were set last season, with the winter leaf-buds. 

With some trees, as the elm and the swamp maple, 

the blossom comes before the leaves open. The 

pussy-willow and the alder catkin burst forth before the frost is fairly 
out of the ground. Some trees mature their seeds rapidly and scatter 
them early inthe vegetative season. These seeds have along summer for 

their first season’s growth. Others, as the nut trees, slowly prepare a seed 

which can be sown in the fall. When this seed leaves the tree it will 

have a goodly supply of plant-food stored up for the needs of its early 

life. Some of the oaks and many conifers take two years to mature 
their seeds. : 

Do not overlook the trees when you are gathering and noting the 

spring flowers. If you are to understand how the battle of the trees 

creates the life of the forest, you must begin with the devices for repro- 
duction. Why not start a tree calendar this spring? You will have 

to start early—the swamp maple outstrips the violet. Let your pupils 
bring to school the different tree-blossoms, as they appear, and list the 

dates for each species. Then add to the list the date when the seeds 

fall. With the seeds before you, note the adaptations which provide 

for their scattering. Light seeds, like that of the elm, are of course easily 

borne far by the wind; but note how the heavier maple keys are winged 

to whirl slanting down, and so are sown broadcast about the parent 

tree. How prolifically most trees provide for reproduction! Since the 
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seeds, once let fall, are wholly abandoned to chance, thousands perhaps 

must be sown to supply cne which will take root where it can grow to 

maturity and in its turn bear seeds. 

The tree, calendar can be almost indefinitely expanded, and those 

whose interest is great enough can easily become scientific observers 

and make records which will contribute to a better knowledge of forestry 

in the United States. The Forest Service is preparing to enlist the 

services of volunteers in exactly this work, and particularly wants 

teachers to join init. There is no reason why the more advanced pupils 

also may not become regular observers for the Forest Service, if a pains- 

taking and sustained interest are assured. The object is to collect a 

large volume of data on the times of blossoming, leafing, and fruiting 

of native forest trees, in different localities. Do you want to know 

about this work? If so, send in your name to the Forest Service, Wash- 

ington, D. C., as a possible volunteer. An explanation of what you 

would have to do will then be sent to you. 

SHEEP FARMING IN AMERICA 

ELMER S. SAVAGE 

Sheep farming in North America has passed through a number of 

phases and may now be said to be represented by several distinct 

types of effort. The two main divisions are: 

(a) Sheep ranching in the West. 

(b) Small flock husbandry on our eastern farms. 

The small flocks in the East have gradually been growing less and 

less in number, due to the great areas of cheap lands and of free range 

in the West. By the settling of these free ranges, however, and the 

rise in value of land in the West, the equilibrium is again being restored 

and great interest is being manifested in sheep-breeding in the East. 

Since the ranching method of raising sheep is passing, it may be of 

interest to say something about it before taking up the care and manage- 

ment of sheep on small farms in New York, or in the East in general. 

Sheep farming of the mountain states, Montana, Wyoming, and 

Idaho, for example, is practically a pasturage business. During the 

winter, the sheep are kept on the plains at the home place and pastured 

in the open, in some cases supplemental feed being given and shelter 

provided in time of severe cold or heavy snows. A shed one hundred 

feet square will provide shelter and a feeding place for two or three 

thousand sheep. The amount of hay or supplemental forage needed 

to carry the sheep through the winter period is not very large when 
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they have free range, less than one hundred tons being sufficient for 

twenty-five hundred sheep. 

The wethers are handled in bands of two or three thousand, while 

the ewes are handled in bands of about half this size, since the care of 

lambing ewes in the spring is a big item. The increase of the flock per 

year is reckoned at about 75% to 80%. The weather during the lambing 

season is often wet and rainy and the young lambs must be kept in 
shelter if it is not bright and warm. Hence, careful watch of the flock 

must be kept by the herder, and all the new lambs and their mothers 

must be picked up and brought to the main corral for shelter. This 

work is done by a man and a team working under direction of the chief 

herder. After the young lambs are strong enough to leave the corral, 

the ‘‘lamb’’ band is made up. This is added to from day to day as 
the new lambs come until it becomes the main band. 

Then comes the shearing of the flock before it is turned to pasture. 

The wool crop is very important to the big sheep farmer. He expects 

enough from the wool to pay the cost of maintaining his flock, and the 

profit comes from the number of sheep which can be sent to market 
each fall. Shearing is done in modern times on the large ranches entirely 
by power, such machines as the one pictured in the February Leaflet 
(Fig. 72) being used, but being driven by power instead of by hand. 

As hot dry weather approaches and the plains and lower valleys dry 

up, the entire flock is trailed or moved by train to the upper or summer 

ranges higher in the mountains. On the summer range the flock is in 
charge of herders whose business it is to move it from place to place to 
obtain fresh pasturage, to avoid poisonous weeds and wolves, and to 

care for the sheep in general. The herder stays with the band the entire 

season, living in a sheep-wagon, and being provided with supplies once 

or twice a week from headquarters. When the flock is large the herders 

often work in pairs—one working with the sheep, while the other does 

the cooking and the work about the wagon Near the wagon is usually 

a temporary corral which is moved from place to place with the remainder 

of the camp as the demands of the flock for fresh pasturage require. 

With large flocks the herding is usually done on horseback, while in the 

case of flocks of twenty or twenty-five hundred sheep the herder and his 
dogs may be alone and work on foot, being visited and furnished with 

supplies at intervals of two or three days by the camp tender who helps 

the herder move camp when necessary. 

Probably nowhere in the world is the use of dogs of so much advantage 
to the shepherds as on these big ranches. The Scotch Collie is pre- 
ferred in all cases. He is very intelligent and hardy and the shepherds 
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in the lonesome life which they are compelled to lead bécome very much 
attached to him. The dogs fulfill a twofold duty in that they serve as 

companions for the herders on the bare, lonesome ranges and at the 
same time aid them very materially in their work. 

After the summer is over, the sheep are moved back to home quarters 

and those which are to be sent to market are separated. These are 

made up of two classes: 

(a) The lambs born early in the spring, the fat wethers, and the 

old ewes which are no longer useful as breeders. 

(b) The lambs which are born late and the sheep which are not in mar- 

ket condition but which must. be fed for a certain length of time before 

being fit for slaughter. 

They are all shipped to some one of the great western markets of which 

Chicayo is the chief. Here those fit for slaughter are sold to the butchers, 

while the ‘‘ feeders’’ are sold to men in Michigan, Indiana, Illinois, 

Ohio, and other eastern states, who make a business of feeding lambs 

and sheep for the winter market. Some of these ‘‘ feeding lambs,” as 

they are called, come as far east as western New York. 

A change is taking place in this winter feeding business as well as in 

the western sheep ranching of which the former has been an outgrowth. 
The big feeders who used to feed ten thousand to one hundred thousand 

lambs and sheep in a single winter are no longer known, and the work 

is being done on a smaller scale by smaller farmers. The reason for this 
is that hay and mill waste are no longer low in price and the business 
must be conducted by men who can raise at least part of their forage on 

their own farms. 

The New York State farmer who practices the winter feeding of 

lambs divides the winter season into two periods. He buys his first 
lot of lambs in the fall and feeds with the intention of turning his pro- 
duct on the market in February. Then he buys another lot to turn off 

in early spring. In New York, farmers feed lambs to maintain the 

fertility of the land and to use certain kinds of rough forage to advantage, 

buying as little grain feed as possible. The object in feeding is to get 

good gain as quickly as possible at least cost. The lambs are fed all 
that they will eat, and should consume one quart of mixed grain per 

day, besides a good amount of hay. Many feeders feed only for the 

manure that the lambs will produce, but no farmer should be satisfied . 

without getting some profit from his feeding operations besides the 

amount of manure he may obtain for keeping up the fertility of his farm. 
In the next paper we will take up sheep raising on Ney York farms 

in contrast to the ranch method. 
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THE PRAIRIE HORNED LARK 

ArtuHuR A. ALLEN 

THE February sun is just dropping behind the 

thawing hills. Through the furrows and along the 

road muddy rivulets are fast eating away the last 

of the snowdrifts. So bright and warm has been 

the day that in spite of the snow and icc the air 

feels like spring. We know that there is still snow 

to come, that snowdrifts may yet cover the fences; but the ruddy 

glow of the western horizon, the deep blue of the sky overhead 

and the gentle south breeze, put springtime into our hearts. And, as if 

to make the deception more complete, and to make us believe that 

spring has really come, there bursts from somewhere overhead the 

early spring song of the lark. It is not the beautiful song of the European 

Skylark we read of in books, nor the sweet whistle of the Meadow Lark, 

that we hear, but the simple, plaintive song of our own good Prairie 

Horned Lark. It is not an elaborate song, we can scarcely call it musical, 

but oh what a breath of spring it brings! 

Straining our eyes we see the bird. He is mounting into the heavers 

as though on an immense spiral staircase. Up and up he goes, occasion- 

ally giving his call note or poising long enough to pour forth his simple 

song; up and up, until we can scarcely follow with our eyes. At last, 

as if he had reached the top of the stairway and is about to disappear 

into space, he hovers for a moment, bursts into song and then begins 

to descend. Fluttering and singing all the while, he floats, like a leaf, 

downward toward the earth. Suddenly, however, he closes his wings 

and the next moment he is dropping like a stone. Down, down he 

comes until we fear that he will dash his little body to pieces on the 

hard earth; down, down, until not ten feet from the grecund, he opens 

his wings and flutters to earth, alighting in safety. We know that the 

courtship of the Larks has begun. 

Who is there that does not know the Horned Lark? When the 

weather is mild he stays with us all winter in large flocks, feeding like 

the Snowflakes in the open fields. Other years, when the snows are 

deep and the mercury rests way down in the bulb for long stretches 

at a time, we miss him through the early part of the winter. Not until 

the last of February do we see him, when he comes back to us from the 
south, the earliest of the migrants, the first harbinger of spring. Long 

before the robins or bluebirds have arrived we hear the plaintive ‘‘tseet 
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tseet’’ as the Horned Lark flies 

overhead, or hear the rather 

squeaky song from the frozen 
fields. 

As soon as the frost leaves 

the ground, often before the 

middle of March, the Larks 

have mated and begun to 
build their nests. Most of 

these early nests are placed 

in the closely cropped grass 

of old meadows where the 

ground is fairly well drained. 

And what a task it is to find 

one! . Placed in a little basin 
Fic. 86.—The nest of the Prairie Horned which they have ane 

Lark. Note the pile of dirt excavated by the - vd : 

birds to form a basin in which the nest was in the sod, the top just flush 
built with the surface of the 

ground, one must have sharp 

eyes indeed if he would find it. So early is this first nest built that 
very often it is overtaken by a late March snowstorm and the mother 

bird is buried beneath several inches of snow until she is sometimes 
forced to desert it. 

As soon as the young of the first brood can leave the nest the father 
bird takes care of them while the mother busily engages herself in build- 
ing another nest. This time she leaves the grassy meadows for the more 

open ground ot the stubble field or potato patch, so that often one finds 

a nest in the open unplowed ground about our gardens. It is from 

this time on that they run along ahead of us in rows or in the path, and 

when we get too close mount upward in that peculiar step-like flight. 
Often a third nest is built and young raised as late as June or July. 

The Prairie Horned Lark gets its name from the fact that it formerly 
lived only on the prairies of the west. With the clearing of the forests, 
however, it has extended its range until now it is found throughout the 
meadows and cleared lands of New York State. Its eastern and northern 

cousin, the Shore Lark, is rare in New York State, and comes to us only 

occasionally in winter. 

Suggestions 

What to look for.—A grayish brown bird, slightly larger than a sparrow, 

with a yellowish throat, a black tail and peculiar black markings about 

the head and breast. 
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it. A black patch on the breast. 
2. A black mask to and below the eye. 

3. A black crescent on each side of the crown forming the so-called 

“horns.” 
Where to look.—The Prairie Horned Lark is a bird of the ope fields. 

In the early spring, look for it in meadows, stubble fields, or fallow 

ground. In summer, it is abundant in our gardens and along roadsides 

where it runs along just ahead of one for a considerable distance before 

flying. In winter look for it in open fields wherever weeds project 

above the snow. 
1. In winter the food of the Horned Lark is chiefly the seeds of such 

plants as ragweed, pigweed, foxtail grass, and the like. In summer 

this diet is varied with such insects, 

larve, and grubs, especially beetles 
and locusts, as are found about our 

gardens. How does this benefit the 

farmer? 
2. Watch a pair of these birds 

and try to find their nest. 

3. Do Horned Larks ever alight 

in trees? 
4. Does the male sing while fly- 

ing? What other birds do this? 

5. Does the female ever mount 

into the sky as does the male? Fic. 87.—The same nest after a snow 

6. Does the Horned Lark hop or storm. The mother bird left the 
walle? nest only when frightened by the 

7. What color are the eggs? You close Gp rcetEh Ol, Sie Pa ae 

must not touch them but watch them and find out how long it takes 

them to hatch and how long the young birds stay in the nest. 

** Jan. 28, 1858. Minott has a sharp ear for the note of any migratory bird. 

Though confined to his dooryard by rheumatism, he commonly hears them sooner 

than the widest rambler. May be he listens all day for them, or they come and 

sing over his house, report themselves to him, and receive their season ticket. 
He is never at fault. If he says he heard such a bird, though sitting by his chimney 

side, you may depend on it.’-—From the Journal of Henry D. Thoreau 

34 
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YEAST AND BREAD-MAKING 

Fiora Rose 

Bread-making is as truly ‘‘farming’’ as growing corn or other crops. 

The seed planted is yeast, the field is flour and water, and the crop which 
we hope to reap is a fine lot of healthy yeast plants. Many persons 

do not know that yeast is a plant, for it is so very small that it cannot 

be seen with the naked eye. Under the microscope it looks something 
like the illustration (Fig. 88), just a little round or oblong, half 

transparent, living thing, having neither roots, leaves nor stem, but 

able nevertheless to feed and grow and form new yeast plants. If you 
could look for some time through a microscope at some healthy growing 

yeast plants you would see a very interesting process (Fig. 89). Tiny 

round buds would appear on the sides of some of the plants and after 

a while these would become as large as the parent and send out buds 

of their own, until finally, if the conditions were right, there would be a 

little colony of many plants. 

Although you cannot see these tiny living things without the aid of a 

good microscopé, you do not have to depend on that to know that 
they are there and to learn many things about them. It is very easy 

to plant a yeast garden and quickly to get a good crop if you supply 
the right conditions, for healthy, vigorous yeast plants grow rapidly, 

and you soon know that they are at work because of the changes which 

take place in the field in which you have planted them. They pro- 

duce a change known as fermentation wherever they feed, and you are 

familiar with this in the rising bread dough and in spoiling fruit. 

If you are to be successful in raising good yeast, you must know how 
to feed and care for it, for it is like any other crop and needs looking 

after. Food, air, moisture and warmth are all neces- 

sary for the growth of yeast, and if it is to thrive 
well it should be planted in a well weeded-garden. 

Originally all yeast was wild, but that used by 

<\ man today is very carefully cultivated by persons 
/ who make it a special business to grow these little 

plants and put them up in a convenient form for sale. 

Wild yeasts are very abundant and flourish par- 
ticularly on fruits, about fruit trees, vines and bushes, or wherever 

there is any sweet solution to féed on. The foods best liked 
by yeast are those containing some form of sugar, as fruit juices, 

molasses, and dilute sugar solutions, and it grows well in a mixture 

of flour and water for the dough contains enough sugar to 

‘Fic. 88.—Yeast cells 
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satisfy the yeast plant. In feeding on sugar, yeast converts it to 

alcohol and a gas known as carbon dioxid. This gas causes spoiling 

fruit to bubble, but is useful in bread-making, for it gets caught in the 

meshes of the dough and stretches it, causing it to rise. If the crop of 

yeast plants in bread dough is good and vigorous there is a large yield 

of carbon dioxid and the bread rises well 
and is light. 

Yeast cannot stand a great deal of heat, 

and if it is sowed in a field of very hot 

liquid it is quickly killed. This is particu- 

larly true of the cultivated yeasts used in 

bread-making, for the wild yeasts are likely 

to be more hardy. If we are canning fruits 

it is very desirable to boil them so as to 

destroy any wild yeast which may be present, 

for in that case the yeast is a weed because it is growing where it is not 

wanted. In making bread, however, we must be careful not to have the 

liquid hot since itis our desire to make the yeast grow. The temperature 

most favorable to the growth of yeast is 70 to 90.degrees F. It may 

be lower than this and then the yeast grows slowly, or it may be some- 

what higher, but this may weaken the yeast and thus make it a prey 

to its enemies, and if we are using the yeast for any purpose they may 

spoil our results. 

The enemies of the yeast plant are just as small and invisible as it is, 

and because we cannot see them we must not take it for granted that 

they are not there. They may be found on soiled towels and hands or 

unclean utensils; in milk and water and poor flour; and if they get into 

our yeast garden, they may choke out the yeast and grow in its place. 

Then if we are using the yeast to make bread, instead of having sweet, 

well-risen bread, we shall find a sour poor loaf which is neither good nor 
wholesome. If the yeast is to grow vigorously and produce new plants, 

it must have not only food but considerable moisture. It may be kept 
alive for a long time in a dry state, but will then be quiet and inactive. 

The dry yeast cake and the compressed yeast cake so familiar to house- 

keepers are fields of dried-out yeast plants, alive but inactive, and re- 
quiring only moisture, warmth, and food to start fresh growth. 

In former times bread was made light by setting some dough in a 

warm place until it began to ferment. That was before anything was 
known about yeast and no one dreamed then that the fermentation was 
due to certain little wild plants which had found their way from the 

air into the dough. In some households is still found a kind of bread 

Fic. 89.—Growing yeast cells 



1060 RuraL ScHooL LEAFLET. 

called ‘‘ salt rising ”’ bread made by exposing dough to the air and depend- 
ing on the wild yeast plants which find their way in to make the bread 

light. This is not the surest way of making good bread, for while the 

wild yeast is getting in there is nothing to keep the other little living 
things out, and the presence of some of these may make the bread sour 

and unwholesome. Carefully weeded fields of cultivated yeast plants 

are within the reach of everyone now-a-days, in the form of the dry 
or compressed yeast cakes, and it is no longer necessary to depend on 

the wild plants to do the work. The housewife often makes what she 

calls a “‘ starter’ and uses this in place of the yeast cake in making her 

bread. The starter is made by planting yeast in a field which contains 

just enough food to make it begin an active vigorous growth. If 

‘starter’ is used instead of a dry yeast cake, the bread rises much 

more quickly because the yeast plants are more numerous and more 

active. Sometimes a little of the “sponge” is saved from one baking 

to another and this sponge is used to make the bread light. It is just 

like saving seed from one crop to start a new crop. 

There is no process in the household which is more interesting than. 
bread-making, for it deals with living, growing things. Proper care 

and an understanding of conditions will, as a rule, insure good results, 

and when bread fails to be good there is always the consolation of know- 

ing something of the cause of failure,—either poor, weak yeast plants, 

or poor flour, or lack of cleanliness in milk, hands, or utensils, or too 

much heat or cold, or too long rising. 

After bread has risen and is light the work of the little yeast plant is 

accomplished and not only is it no longer needed, but its presence there 

spoils the bread. So we bake the bread, and bake it long enough to 

kill all the yeast present. This is not always done and in many homes 
badly baked bread having many live yeast cells in the center of the | 

loaf is a common occurrence. 

In making bread wheat, or other cereal having a substance called 

gluten must be used, for gluten is very elastic and does not break when 

stretched by the gas bubbles and so it can hold the gas formed and a 

nice, light porous loaf of bread results. A cereal like oatmeal can not 

be used by itself in making bread for it is not elastic but sticky and the 

gas bubbles will quickly escape. 
Suppose you try to plant a yeast garden and make a loaf of bread. 

For one loaf of bread: 

“ec 

4 pint of water or milk 

+ of a yeast cake, or 

4 cup of liquid starter 

1 teaspoon of salt 
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If a crumbly crumb is liked, use r teaspoon to 1 tablespoon of lard 

or drippings or butter. 

If sweet bread is liked, use 1 teaspoon to 1 tablespoon of sugar. 
At first, use enough flour to make a batter (about 2 to 24 cupfuls). 

After the batter has become very light add enough more flour to make 

a dough. I cannot tell you how much flour to use at this time for dif- 

ferent kinds of flour vary so much in the amount of water they take up, 

but do not have the dough either very stiff or very soft. Knowing the 

characteristics of yeast, you will not have any trouble in understanding 

the following directions: 

Have hands, cloths, and utensils scrupulously clean. If milk is used, 

boil it up once, add salt, butter and sugar and then let it cool until it is 

about lukewarm. It is better to boil the water used for it may contain 
some living things harmful to the yeast. After the liquid has cooled, 
add the yeast and enough flour to make a batter and then beat it well 

to put in plenty of oxygen. Cover with a clean cloth and set in a warm 

place until light. If compressed yeast or “‘starter’’ is used the batter 

will be light in three or four hours. If dry yeast is used it will take at 
least over night for the yeast to get a good start. When the batter is 

light, add enough flour to make a dough and knead it until it is no longer 

sticky. Then, put it back into the.same bowl or pan in which the 

sponge was made and let it rise until it is a little more than double its 
bulk. Shape into a loaf, put into a buttered bread pan, and let it rise 

again until it has about doubled its size. It should feel light and very 

elastic. Bake at once ina moderately hot oven for 40 to 45 minutes. 

This will not make a very large loaf of bread, but 1 hope you are 

going to learn to make and to like the small loaves of bread for they are 

easier to bake through, and they have a larger amount of good crust. 

A good loaf of bread should be evenly porous; should have a sweet 

nutty flavor; should be thoroughly baked; should have no odor or taste 

of yeast; the crumb should be tender and elastic; the crust should be 
well browned; it should be so palatable as to encourage the family to 

make it a prominent feature of the meal. 

“That the dining-room and the kitchen connect with the country and its pro- 
cesses and products it is hardly necessary to say. Cooking may be so taught 

that it has no connection with country life, and with the sciences that find their 

unity in geography. Perhaps it generally has been taught without these con- 

nections being really made. But all the materials that come into the kitchen 
have their origin in the country; they come from the soil, are nurtured through 

the influences of light and water, and represent a great variety of local environ- 

ments.”— John Dewey 
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FARM BUTTERMAKING 

C. A. PuBLow 

No article of food is more appreciated at the table than good butter, 
yet no part of the meal is more difficult to secure. It is true that many 

farmers have taken advantage of the high prices offered for butter of 

finest quality, and are making a determined effort to provide conditions 

and utensils with which they may manufacture better butter, but the 

great majority of farmers in New York State do not make a uniform 
quality of good butter. 

This is a serious problem for the dairy farmer to meet. Millions of 

dollars are being lost annually because dairy butter is of poor quality, 
and one can readily appreciate this by reading the market reports. 

From these we learn that creamery-made butter sells for several cents 

per pound more than dairy-made butter. Surely this should not be 

when the creameryman manufactures butter from cream from many 

herds, cared for under varied conditions more or less unsanitary, while 

the private dairyman has only the cream from one herd to care for, 
and should therefore have much better control over conditions that 

influence the quality of butter. 

The most common causes of bad butter are as follows: 

1. Unclean milk or cream. 

2. Keeping cream too long or at too high temperature before churning. 

3. Keeping cream in cellars or store-rooms where strong smelling 
vegetables are kept. 

4. Improper washing of butter to remove the buttermilk. 

5. The use of too much salt. 

When cream is saved for several days before churning it must be 
kept very cold or the butter will be strong or rancid in flavor. It is 

much better to churn at least every two days, even though the quantity 

is small, if mild, fine flavor is desired in the butter. 

There is a great opportunity for the farmer of New York State to 

secure high prices for his butter if the quality is right, but to have it 

right, everything surrounding the manufacturing process must be 

absolutely clean. The cream must be well cared for, and the butter 

must be put up neatly and be attractive. 

When this is done, then the consumer will have less difficulty in secur- 

ing good, reliable butter for table use. 

Note.—It would be a good thing for the farm girls to try to make 

good butter during vacation. We shall be glad to hear from all who try. 
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QUOTATIONS 

ROBIN 

‘“ The drifts along the fences are settling. The brooks are brimming full. The 

open fields are bare. A warm knoll here and there is tinged with green. A smell 
of earth is in the air. A shadow darts through the apple tree: it is the robin! © 

‘“ Robin! You and I were lovers when yet my years were few. We roamed 

the fields and hills together. We explored the brook that ran up into the great 

dark woods and away over the edge of the world. We knew the old squirrel who 

lived in the maple tree. We heard the first frog peep. We knew the minnows 
that lay under the mossy log. We knew how the cowslips bloomed in the lushy 
swale. We heard the first soft roll of thunder in the liquid April sky. 

“Robin! The fields are yonder! You are my better self. I care not for the 
birds of paradise; for whether here or there, I shall listen for your carol in the 

apple tree.”"—L. H. Bailey 

*“ A thousand voices whisper it is spring; 

Shy flowers start up to greet me on the way, 

And homing birds preen their swift wings and sing 

The praises of the friendly, lengthening day.”’ 

—Louise Chandler Moulton 

““ When Nature had made all her birds, 

With no more cares to think on, 

She gave a rippling laugh, and out 

There flew a Bobolinkon.”’ 

—Christopher P. Cranch 

*‘In the budding woods the April days, 
Faint with the fragrance from the life begun, 
Where the early fluttering sunbeam plays 

Like a prisoned creature of the sun, 

With sweet trill or plaintive note, 

Quick pulsation of a throat, 

With the life and light of Spring, 

There the birds of April sing.”’ 

—Dora Read Goodale 

‘* The grass so little has to do— 
A sphere of simple green, 

With only butterflies to brood, 
And bees to entertain. 

* * * * * * 

** And then to dwell in sovereign barns, 

And dream the days away,— 

The grass so little has to do,. 
I wish I were the hay!” 

—Emily Dickinson 
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A STUDY OF THE TYPES OF COMBS OF THE DOMESTIC FOWL 

(For advanced pupils) 

James E. Rice ~ 

Illustrations by W. C. Baker 

The object of this study is to show how the comb may enable a person 
to recognize many of the principal breeds of fowls. 

Material.—1. One male and one female of as many breeds of fowls 

as it is possible to procure, to illustrate the different types of combs. 
Two or three breeds studied in the schoolroom will be good prepara- 
tion for more extended study in the poultry yard. 

2. Suitable coop, or coops, with food and water, for exhibiting the 

fowls. 

3. Drawing paper, pencils, eraser, tracing paper, pair of scissors, 
blackboard, and color crayons. ; 

4. A large collection of clippings from poultry papers, catalogues, 

and the like, representing the head parts of the principal breeds and 

varieties of fowls. . 

5. A small table covered with carpeting, on which the fowls can 

stand without slipping. 

Method.—The teacher should show the class each of the different 

types of combs, give its name, point out how it differs from the other 
types and give the name of the principal breeds of fowl on which it may 

be found. 

The pupil should be asked to draw on the blackboard or on paper the 

outlines of each of the different types of combs and to write the name 

of the breed to which it belongs. 

The pupils may be taught to recognize the different types of combs 
by asking them to make tracings of the illustrations shown in this lesson. 
If the best tracings which the pupils make are kept in the school museum, 

interest will be developed through the spirit of competition. 

After the lesson has been learned, an interesting examination may 

be given to test the pupils’ knowledge by asking each one to bring a 

collection of clippings from poultry papers, showing the head parts of 

a large number of breeds of fowls. These should be numbered, the name 

of the breed removed from the clipping, and a record made of the names 

of the breeds and the corresponding number of the clipping. The 

clippings should then be thoroughly mixed and the pupils asked to draw 

out several from the miscellaneous collection. They may then be 

asked to write on a sheet of paper the number of the clipping and try 
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to write with it the kind of comb 
and the name of the breed the 

head parts of which are shown on 

the clipping. 

Encourage the members of the 

class to observe for themselves and 

explain the differences in size.and 

. shape of the comb of the male and 

Fic. 90.—Plymouth Rock the female of the same breed. 

Single Comb, small to medium, five Live fowls should be used for this 

SESE Sal (E22 ee eso purpose whenever practicable. 
Pupils like to make drawings on the blackboard. One of the types 

in the Leaflet might be copied each day and the characteristics explained 

to the class by the pupil who makes the drawing. 

Hy) Y 

Fic. 92.—White Faced Black - Fic. 91.—White Leghorn 

Single Comb, medium to large, . 
five points, deeply serrated. > =) am 
Female comb lopped Single Comb, medium to large, 

five points. Female comb 
lopped 

The Different Types of Combs 

The well-recognized types of combs to be found on our domestic 

fowl are as follows: 

1. The Single Comb. — The 

Single Comb consists of a single 
piece of serrated (notched), fleshy 
growth. It may be large, medium, 

or small; thick or thin; deeply or 

lightly serrated; erect or lopped, 

and may have few or many points 

or serrations, depending on breed, as 

shown in Figures go, 91, 92 and 93. 

The single comb is to be found Fic. 93.—Black Minorca 
Single Comb, very large, six points, deepl on the largest number of breeds of Serinted. Peiiate Comp. lonied y 



1066 RuRAL ScHooL LEAFLET. 

fowls, some of which are as follows: 

Plymouth Rock, Fig. 90;White Leg- 

horn, Fig. 91; White Faced Black 

Spanish, Fig. 92; Black Minorca, 

Fig. 93; also the Java, Rhode Island 

Red, Silver Gray and colored Dork- 

ing, Cochin, Langshan, Orpington 

Fic. 94.—Wyandotte and Game. 

Rose Comb, low, medium, oval, spike Ask the pupils to point out the 

following the curve of the head difference between the Single Combs 
shown in Figures 90, 91, 92, 93; to 

count the number of serrations; to note 

the difference in size between the small 

comb of the Plymouth Rock, the medium 

to large comb of the Leghorn and the 

very large comb of the Black Minorca. 

Fic. 95.—Rose Comb White Leghorn Request the pupils to name the 
RES Combemedumite larce fat breeds in which the comb of the female 

tcp, finely serrated, point hori- lops and in which it is upright, as shown 

zontal in the illustrations. Ask them to draw 
combs of males and females of the different 

breeds and then request other members of 

the class to say which are the males and 

which are the females and to give the 

reason. 
2. The Rose Comb.—A thick, solid comb, 

covered on the top with fine points and / | 

terminating in a conspicuous spike in the Fic, 96:=-Eianaee 

rear (Figs. 94, 95, 96). The Rose Comb is poe Comb, medium to are. 

to be found on the White Wyandottes, flat top, finely serrated, spike 

Fig. 94; the Rose Comb Leghorn, Fig. 95; inched Meee 
the Hamburg, Fig. 96; also on the 

Dominique, the Rose Comb Rhode Island 

Red, Rose Comb Black Minorca, White 

Dorking and others. 

Ask the class, among other questions, 

to explain the difference in the shape of 

the comb of the Wyandotte, Fig. 94; 

the Leghorn, Fig. 95; and the Ham- 

burg, Fig. 96. Suggest that they Fic. 97.—Brahma 
Pea Comb, medium, evenly and draw the three types of combs and name slightly serrated in taraa ame 
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the breed on which the spike points 
downward, straight back, and 

upward, respectively. 

3. The Pea Comb.—A comb 

resembling three low, thick, slightly 

serrated, single combs grown to- 

gether, the center comb being 

slightly higher than the other two 

(Fig. 97). 
The Pea comb is found only on 

a few breeds, the most conspicuous 

of which are the Brahma, Fig. 97; Indian 

Game, Buckeye and Sumatra. 
4. The “V” Comb.—A comb consist- 

ing of two small divided, horn-like or leaf- 

like projections, varying in size and shape 

with the different breeds. Found only on 

Houdan, Fig. 98; La-Flech, Fig. 99; 

Crevecoeur, Fig. 100; Polish and Sultan. 

The Polish and Houdan have a comb 

Fic. 98.—Houdan 

“‘V”’ shaped, very small 

Fic. 99.—La Flech 

“Vv” shaped, medium, spike 
comb, medium to small size 

Fic. 100.—Crevecoeur. 

‘““V” shaped, medium, leaf comb, 
medium to small size. 

Fic. ror.—Malay 

Strawberry shaped,small, symmet- 
rical, finely serrated, set slightly 
toward the front of the head 

consisting of very small, horn-like 

projecting points extending upward 

like a little ‘‘v” (Fig. 98). 
The La Flech has larger horn-like 

points projecting backward and 

upward to form a large “V”’ (Fig. 

99). 
The Crevecoeur has a larger, 

fleshy comb, irregularly shaped, 

similar to an oak leaf (Fig. 100). 
The Sultan has two very small 

spikes arranged in the form of a ‘“‘V.” 
Ask the class to point out and to 

name and draw on the blackboard the 

different types of ‘“‘V’’ shaped combs 

as shown in Figures 98, 99, and 100, and 

to state the breed on which each may 

be found. 

5. The Strawberry Comb.—A fleshy 
growth so named because of its 
similarity in shape and color to a 
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ripe strawberry. Found only on the Malay, Fig. ror; and the 
Silky. 

The ‘‘ American Standard of Perfection,”’ published by the ‘‘ American 
Poultry Association,” contains illustrations and detailed descriptions 
of all the principal breeds and varieties of poultry. 

PLANTING THE TREE ON ARBOR DAY 

MILTON PRATT JONES 

1. Plant the tree with regard to the schoolhouse. Have a simple 
plan for planting the school grounds and place the tree accordingly. 

It is well to leave the space directly in front of the schoolhouse 

clear and to plant the tree so that it will form, with other trees and 

shrubbery, a frame for the schoolhouse. 

2. Plant a hardy tree and one which grows in the neighborhood on 
the same kind of soil that is in the school yard. Willows will grow on 

poor soil, and it is not necessary that this soil be wet. The Carolina 
Poplar is very well suited for city planting. Elm, maple, oak, ash, 

chestnut, spruce, white pine, or balsam fir may be desirable if the soil is 

fairly good. 

3. Choose a tree which grows in the sunshine and is not too large. 
A tree whose trunk is 1 to 2 inches in diameter is large enough. 

4. To transplant the tree, dig in a circle two feet away from the tree 

and dig to a depth of a foot and a half so as to get space for a good root 

system. Take up as much soil with the roots as possible. 

5. Keep the roots from drying out. It is well to wrap the roots in 
burlap bags and immerse them in water. 

6. Prune the tree just before planting. Cut away all diseased and 

mutilated parts of the roots and with a slanting cut trim off all ragged 

ends. In transplanting we destroy a great part of the root system. It is 

necessary to prune the top to balance. If the top is not shortened, 

the leaves will evaporate more moisture than the roots can supply and 
the tree will die. You can safely cut away as much as two-thirds of the 

branch area of such trees as the maple, one-third to one-half of the 

willow, and with trees like the elm leave only a straight whip-like stalk. 

Prune the tops of all trees but the evergreens. Prune with a slanting 

cut just above a bud. 

7. Pack good soil firmly around-the roots. The hole should be dug © 
. wide enough to accommodate the roots without cramping, and deep 

enough to allow the tree to be planted about 2 inches deeper than it 
originally stood. Have 8 to 1o inches of loosened fertile soil in the 
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bottom of the hole. Cover the roots with some good, rich, finely pulver- 
ised soil, tramping it down hard two or three times while the hole is 

being filled and shaking a little in order to be sure that all roots are 

surrounded by fine particles of soil.. Fill to the top of the hole, tramp 

firmly and cover with two inches of fine soil toforma mulch. Do not 

put manure into the bottom of the hole. 
8. Water only when necessary, then thoroughly. Merely to sprinkle 

is of little use. 

g. Arbor Day may be used for planting shrubs as well as trees on the 

school ground. Shrubbery will bring quick returns in making the school- 

grounds look better. You can get much shrubbery without money. 

The sumach, elder, dogwood, reed, syringa, lilac, snow ball, and flowering 

currant can be obtained from the fields or a neighboring garden. Almost 

anything that grows outdoors as if it enjoyed it will look good in the 

school yard if planted in the right place. Virginia Creeper is a hardy, 

effective vine. 
1o. For help in tree planting, improvement of the school grounds, 

and school garden work write to the Department of Agriculture, Wash- 

ington, D. C., for Farmers’ Bulletins No. 218, “‘ School Gardens,” No. 134 

‘“Tree Planting on Rural School Grounds,” and No. 255 ‘‘ The Home 
Vegetable Garden,’’ and write to the College of Agriculture, Ithaca, 

N. Y., for Bulletin 121 ‘‘Suggestions for the Planting of Shrubbery.” 

QUOTATIONS 
‘*But the maple dons a blush 

Rosier than the rosiest flush 

Which in summer glows and thrills 

All along the sunrise hills,— 

Breaking into sudden bloom, 

As from out his sombre tomb 

Bursts the new born butterfly 

Gorgeous with his brilliant dye.” 
—Elizabeth Akers 

‘* From burst of leaf till fall of leaf I braid 

For browsing herds deep amplitudes of shade, 
From lowest springing branch to rounded crest 

I am the house the robin loves the best.”’ 

—From The Maple by Clinton Scollard 
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TO THE TEACHERS OF THE RURAL SCHOOLS 

MILTON PRaTT JONES 

O you realize that the success of the Cornell Con- 
tests, announced in this issue of the Boys and 

Girls Leaflet, depends mostly on the teacher? We 

ask for your co-operation. The boys and girls will 

need your encouragement if they are to enter any 
of these contests and we want every able-bodied boy 
or girl in your school over ten years of age or even 

younger to enter some of them. The object of these 

contests is not to get a few boys and girls to receive 

some prize but to get many boys and girls growing 

things and doing things. 

Could you use some of your Nature-Study Agricul- 

ture periods in talking with the boys and girls about 

these contests; in discussing with them their plans for 

their gardens or corn or potato fields, and in advising 
them as to what to plant and how? 

Then may we ask your further help in another way? These contests 
will interest some of the older boys who are in high school or have left 

school. We must reach these boys partly through the teachers. Will 

you then bring this contest to the attention of such boys or send us their 
names in order that we may do this? 

Finally, in the light of your experience, what do you think of these 

contests? Are they practical? Are they going to really accomplish 

results? We should like to have you write to us. 

SS 
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TALKS TO BOYS AND GIRLS 

My Dear Younc Fo.uks: 

It is getting along into spring, isn’t it? And you are having a restless . 

feeling. Four o’clock is a long time coming when fish are biting just 

as fast as you drop your hook into the water, when trilliums, violets, 

and the flowers that look like peppermint candy are likely to blossom 
almost any day in the woods, and when the song sparrow flies to the 

top rail of the fence across the road and warns all young housekeepers 

At work 

in this fashion: ‘‘‘Maids, maids, maids, put your teakettles, teakettles, 

teakettles on.’’’ You listen to him and see whether you don’t begin to’ 

get hungry for supper. 

But before supper read over the announcements of the Cornell Con- 

tests. Then will you not write at once stating in which contest you 
wish to enter? Start right away to make arrangements for that quarter 

acre of ground or garden. In next month’s Leaflet we will tell you: 
[1071] 
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some more about'raising corn, potatoes, and vegetables. Make your 

plans to get your seeds ready soon. 

Nearly all boys and girls are interested in chickens. There should 
be many of you who will begin raising chickens of your own—setting 

the hen, building the coop, feeding the chicks, fixing up the henhouse 

in the fall, and gathering and selling the eggs. If it is possible, you 

should set eggs of pure-bred fowls. You will be more proud of your 

flock of chickens next summer, and you may have some fine birds to 

enter in the County Fair or a Poultry Show next fall; you should get 
more eggs and if you sell them for setting you should receive a higher 

price for them. Through the Poultry Department of the College of 
Agriculture we are able to make the following offer to the boys and 

girls of New York State: 

Thirteen eggs valued at $1.50 will be sent to a limited number of 

the boys and girls who write the best essays on ‘‘ My Experience with 

Poultry.”’ This composition must reach the College of Agriculture 

by May roth and must be accompanied by a letter from the boy or 

girl stating that he or she promises to hatch and rear the chickens with 

as little help from others as possible and report fully to the College of 

Agriculture by December 1st on a report card which will be sent to them. 

The contestant may have thirteen eggs of any one of the following 

breeds: White Leghorn, Barred Plymouth Rock, White Wyandotte, 

Silver Spangled Hamburg, or Buff Plymouth Rock, in so far as the 

eggs can be supplied. It will be well to send a second and a third choice. 

The eggs will be sent free under the above conditions. They are 

sent, however, express collect, that is, the expressage (probably 25 to 

35 cents) must be paid by the boy or girl receiving the eggs. 

Now let’s do something. 

Mitton Pratt JONES 

RAISING CHICKENS 

CLARA NIXON 

What to do with the eggs —You will say, ‘“‘Set them, of course,” and 
many will add, ‘“‘ under a hen.’”’ Those who have tried before to set 

and care for a hen so that a good brood of healthy chickens will hatch, 

know. that it is no slight task. 
The hen.—You will probably have the hen all ready to receive the 

eggs when they arrive. She should be of moderate size. If too heavy, 

she may break the eggs; if too small, she can cover only a few. She 

should be quiet and peaceable, a hen that may be handled without 
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becoming frightened, and one that is likely to pay strict attention to 

business. 

Do not trust the hen with your valuable eggs until you are sure she 

intends to sit. It will be better to give her two or three other eggs 

(china eggs will usually do) and let her sit on these for two or three 

days until she knows her mind. She will probably be more content on 

the nest she has chosen for herself, if it be a suitable one, in which she 

will not be disturbed. 

Incase you must change the hen to another place, go quietly after dark, 

lift her gently, and put her on the nicely prepared nest. Give her two 

or three eggs, one at a time, and let her place them under her breast as 

best pleases her. If she clucks contentedly, and snuggles the eggs 

cozily under her feathers, she will usually sit on this nest. It is best, 
however, to put a crate or open box over the nest, one which will allow 

plenty of air, the top being high enough not to trouble her while sitting, 

but not to allow her to stand comfortably. If she sits quietly for two or 

three days, she will probably stay, and you may give her the eggs. It 

is just as well to keep the crate over her for a few days longer, allowing 

her to get off the nest every day for exercise, food, and water; but 

see that she goes back in a reasonable time. 

- The nest—Have the nest comfortable, clean, and free from lice. It 

should be large enough so that the hen may turn her eggs and change 

her position on the nest, but not so large that she may lose the eggs out 

of the warm hollow under her breast.’ First, place some earth in the 

bottom of the box, then enough bright, clean hay to make a good nest; 

the hen will fix the curve of the nest to suit herself. She feels safer in a 

somewhat dark, secluded place, and it is best to humor her. 

Care of the hen.—The hen has undertaken a very confining task, 

which will last three weeks. This is a long time. For 21 days and 

nights, the patient hen must stay in almost the same position. If 
you do not think this is tiresome, watch her when she first comes off 

the nest. She can scarcely stand. The least we can do is to have 

things as well prepared for her comfort as we can. Plenty of whole 

grain (corn and wheat are best), clean, fresh water, grit, and a dust 

bath should be placed where she can reach them, and she should be 

allowed to exercise every day if she wishes. Be sure to dust a little 

insect powder into her feathers. This is a wise precaution, even if you 
do not find any lice. In case she should break an egg, clean up the nest 

as well as you can, and wash off the badly smeared eggs in luke-warm 

water. They will not be likely to hatch if not cleaned. 
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When the eggs begin to hatch, take the oldest chickens from the 

nest as soon as they try to get from under the hen, keeping them wrapped 

in a piece of flannel, in a warm place, until the others are out. This 

will keep the hen more quiet, and she will not be so likely to kill the 

younger chicks in the nest, nor leave the nest before the remaining 

eggs are hatched. If the hen is quiet, many think it best not to dis- 

turb her while the eggs are hatching. In this case the nest-box must 

be deep enough to prevent the chicks from jumping out. 

With careful attention, you should have good success with the eggs. 

ANNOUNCEMENT OF CONTESTS 

MiLTon Pratt JONES 

Cornell Corn Contest 

Fifty dollars in prizes are offered to the boysin New York State for the 

best work and results obtained in raising } acre of corn. The judges 

will consider the largest yield, the value and completeness of the report 

and an essay on the subject, ‘“How to grow Corn.” The prizes will 

be distributed as follows: First prize, $15 in gold; second prize, $10 in 

gold; third, fourth, and fifth prizes, $5 in gold; sixth to tenth prizes, $2. 

Rules for the Cornell Corn Contest 

1. All contestants must be under 18 years of age and live in New - 
York State. 

2. Each contestant must raise one-quarter acre of corn. 
3. Each contestant must do all the work except plowing and fitting 

the land before planting. 
4. Each contestant must register for this contest with the New York 

State College of Agriculture by June 1st and receive from the College 
a record blank. 

5. This record blank must be filled in and reach the College of Agri- 
culture not later than November rst. 

6. There must be sent with this record blank an essay on the subject, 
‘“ How to Grow Corn,”’ which must be written by the contestant himself. 

7. Instructions will be furnished from time to time through the 
spring and summer by the College of Agriculture. These must be 
read carefully. 

8. The yield of corn must be determined by both weight and measure. 
g. Three responsible persons over 21 years of age must sign this 

statement, which is printed on the record blank, namely: ‘“‘ I do hereby 
state that I have measured or seen measured the land on which the con- 
testant, ss | CC, raised the corn reported in Risieeeanm 
and find it to be 4 of an acre, and I do further state that to the best 
of my knowleuge and belief all the rules of the contest have been faith- 
fully and honorably observed.’ One of the persons to sign this state- 
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ment shall be the trustee of the district school in which the contestant 
lives or a teacher in the district school or the nearest union or high 
school. The two other persons shall be appointed by the trustee or 
teacher. To avoid mistakes it is advisable to have the land measured 
in the spring by at least one of these three persons. 

to. The judges (to be appointed by the Editor of the Rural School 
Leaflet) will consider the largest yield, the value and completeness of 
the report, and the essay, ‘‘ How to Grow Corn,’’ awarding the prizes 
to those who in their judgment have done the best work and attained 
the best results. 

Cornell Potato Contest 

Fifty dollars in prizes are offered to the boys of New York State for the 
best work and results obtained in raising } acre of potatoes. The judges 

will consider the largest yield, the value and completeness of the report 

and an essay, ‘‘ How to Grow Potatoes.’’ The prizes will be distributed 

as follows: First prize, $15 in gold; second prize, $10 in gold; third, 

fourth, and fifth prizes, $5 in gold; sixth to tenth prizes, $2. 

Rules for the Cornell Potato Contest 

1. All contestants must be under 18 years of age and live in New York 
State. : 

2. Each contestant must raise one-quarter acre of potatoes. 
3. Each contestant must do all the work himself except plowing and 

fitting the land. 
4. Each contestant must register for the contest with the New York 

State College of Agriculture by June rst and receive from the College 
a record blank. 

5. The record blank must be filled in and reach the College of Agri- 
culture not later than November rst. 

6. There must be sent with the record blank an essay on the subject, 
“ How to Grow Potatoes,’ which must be written by the contestant 
himself. 

7. Instructions will be furnished from time to time through the 
spring and summer by the College of Agriculture. These must be read 
carefully. 

8. The yield of potatoes must be determined by measure. 
g. Three responsible persons over 21 years of age shall sign this state- 

ment which is printed on the record blank, namely: ‘I do hereby 
state that I have measured or seen measured the land on which the 
contestant,"_+... ss raised the potanoes, reported: imekis 
record and find it to be one-quarter of an acre, and I do further state 
that to the best of my knowledge and belief all the rules of the contest 
have been faithfully and honorably observed.” One of the persons to 
sign this statement shall be the trustee of the district school in which 
the contestant lives or the teacher in the district school or the nearest 
union or high school. The two other persons shall be appointed by the 
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trustee or teacher. To avoid mistakes it is advisable to have the land 
measured in the spring by at least one of the three persons. 

10. The judges (to be appointed by the Editor of the Cornell Rural 
School Leaflet) will consider the largest yield, the value and complete- 
ness of the report and the essay, ‘‘ How to Grow Potatoes,” awarding 
the prizes to those who in their judgment have done the best work and 
attained the best results. 

Cornell Garden Contest 

Fifty dollars in prizes are offered to the boys and girls of New York 
State for the best work and results in keeping a garden. The prizes 

will be distributed thus: There will be given $25 in prizes to boys and 

girls under 14 years of age as follows: First prize, $10; second prize $5; 

third, fourth and fifth prizes $2; sixth to ninth prizes $1. There will be 

given $25 in prizes to boys and girls 14 years of age and under 18 as 

follows: First prize $10; second prize $5; third, fourth and fifth prizes 

$2; sixth to ninth prizes, $1. The judges will consider the yield and 

value of the products grown, the completeness and value of the report 

and an essay on ‘‘How I kept a Garden.” 

Rules for the Cornell Garden Contest 

1. All contestants shall be under 18 years of age. 
2. The garden may be of any size and any products may be grown. 
3. The contestants must do all the work except plowing and fitting 

the land before planting. 
4. Each contestant must register at the College of Agriculture by 

June rst and receive from them a record blank. 
5. This record must be filled in and reach the College of Agriculture 

not later than November rst. 
6. There must be sent with the record blank an essay on the subject, 

‘““ How I Kept a Garden,” which must be written by the contestant. 
7. Instructions which will help in keeping the garden will be given 

in the Cornell Rural School Leaflet for Boys and Girls and the Cornell 
Rural School Leaflet for Teachers. Each contestant should receive 
the Leaflet for Boys and Girls. 

8. Three responsible persons over 21 years of age shall sign this state- 
ment, which is printed on the record blank, namely: “I do hereby 
state that I have visited the garden which the contestant, Ye Eee 
reports in this record and that to the best of my knowledge and belief 
all the rules of the contest have been faithfully and honorably observed.” 
One of the persons to sign this statement shall be the trustee of the 
district school in which the contestant lives or a teacher in the district 
school or the nearest union or high school. The two other persons shall 
be appointed by the trustee or teacher. 

g. The judges will consider the largest yield (per unit areaof ground), 
the variety and amount of products grown, the value and completeness 
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of the report, and the essay, ‘‘ How I Kept a Garden,” awarding the 
prizes to those who in their judgment have done the best work and 
attained the best results. 

Cornell Bread-Making Contest for Girls 

Twenty-five dollars in prizes are offered the girls in New York State 
for the best loaf of bread received at the College of Agriculture by Novem- 

ber rst, together with an essay, ‘“‘ My Experience in Bread-Making.” 

The prizes will be distributed as follows: First prize $10; second prize 
$5; third, fourth and fifth prizes $2; sixth to ninth prizes $1. 

Rules for the Cornell Bread-Making Contest 
t. All contestants must be girls under 17 years of age and live in 

New York State. 
2. Each contestant must send a loaf of bread accompanied by an essay, 

‘““ My Experience in Bread-Making,”’ to the College of Agriculture so as 
to reach the College between October 20th and November rst. 

3. The loaf of bread shall be made and the essay written by the con- 
testant herself. 

4. Each contestant must register for this contest with the New York 
State College of Agriculture by October 1st and receive from the College 

~ a voucher. 
s. Three responsible persons over 21 years of age shall sign this state- 

ment, which is printed on the record blank, namely: ‘I do hereby state 
that to the bestof my knowledge and belief the contestant, Miss ses 
_____, has made this loaf of bread and written this essay herself and 
has faithfully and honorably observed all the rules of the contest.’ 
One of the persons to sign this statement shall be the trustee or the 
teacher in the district school or nearest union or high school. The 
other two persons shall be appointed by the trustee or teacher. 

6. Instructions for making bread will be published in the April and 
May issues of the Rural School Leaflet. 

7. The judges (to be appointed by the Editor of the Rural School 
Leaflet) will consider the bread and the essays, “‘ My Experience in 
Bread-Making.”’ 

HOW TO PLANT THE STRAWBERRY, THE CURRANT, AND 
THE RASPBERRY 

C. S. WILSON 

Last month we offered plants of the strawberry, currant, and rasp 

berry to the boys and girls who are interested in fruit-growing. This 

month J wish to tell the boys and girls who are planning to receive 

these plants how to choose a place for them, and to plant and care for 
them during the summer. 
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The soil—The best soils for the strawberry are sandy or sandy loams. 
These soils are light, porous, and warm, and the berries grow quickly on 

them. The raspberry prefers the heavier soils, such as a sandy loam 

or clay loam, and a cool spot with an abundance of moisture. The 
currant will grow on almost any soil but does best on the clays. It 
prefers a moist spot. 

Planting.—Strawberry. Plant the different varieties in rows side 
by side so that the flowers of one variety will fertilize the flowers of the 
other. The strawberry does not fruit well when the varieties are’ separ- 

ated. The berries grow small and gnarly. This is overcome by plant- ~ 
ing one variety beside another. 

Mark off the rows about four feet apart and set the plants about 

eighteen inches apart in the row. Dig the hole broad and nearly flat 

with a raised place in the center. Take the plant in the hand, turn it 

upside down and shake it, spreading out the roots. Then quickly 

turn the plant back and place it in the hole so that the crown rests on 

the raised area in the middle and the roots spread out naturally around 

the plant. Cover the roots with dirt and pack this down firmly. Set 
the plant deep enough so that the crown is even with the top of the 

ground and yet do not cover the growing bud in the center. 

Another method of setting the plants is to use a garden dibble or any 

other tool with a broad blade. Push this into the ground, making a 

broad and deep hole, and set the plants in this hole, spreading out the 

roots as much as possible. Then firmly press the soil back around the 
roots. The large patches are planted in this way. 

Care during the summer will consist in cultivating between the rows 

and hoeing between the plants to keep down the weeds. As the runners 

grow place them between the plants or close to the plants so as to form 

a matted row about twelve inches wide. 

Currants and raspberries. Currants and raspberries should be set 

in rows about six feet apart and the plants three or four feet apart in 

the row. Dig the hole with a spade or shovel a little deeper than is 

necessary and throw back into the bottom of the hole a shovelful of 

fine surface soil. Take the plant, cut off the broken roots and set it 
in the hole. Throw the dirt back carefully and at the same time spread 

out the roots to their natural position. Fill the hole and pack the dirt 
down firmly. The currant and raspberry should be cultivated and 

hoed during the summer to keep down the weeds. 
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“Straight mine eye hath raught wem pleasures 

Whilst the landscape round it measures; 

Russet launs, and fallows gray, 
Where the nibbling florks do stray, 

Mountains, on whose barren breast 

The lab’ring clouds do often rest; 

Meadows trim with daisies pied, 

Shallow brooks, and rivers wide.”— John Milton’ 

“* Straight mine eye hath caught new pleasures” 

NOTES 

A long vacation is before us. The children go back to their homes 
to work or to play as the case may be. Teachers will be able to do 

much even in a few simple lessons to direct in a measure the activities 

of the boys and girls during the summer. One great value in Nature- 

Study is the wholesome resource it gives to the boy and the girl. An 

interest in the out-of-doors grows in the child-mind if it can be given 
[1079] 
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a definite starting place. If teachers will think seriously of this they 
will make effort to help the pupils in their school to a real live interest 

in out-of-door subjects. A few suggestions follow. 

A day in the woods——How many teachers had an opportunity in 

their school days to go into the woods with their classmates and teacher 

on a warm afternoon instead of working in the school house? Persons 

who have had this experience will remember it always. In every school. 

district the trustee or superintendent will doubtless give permission 

to the teacher to go out of doors with her class one day or one afternoon 

in the month of May or June. During this day the teacher might 

make suggestions for the children during the summer, They should 

learn to recognize the trees, the flowers, and the insect life about them, 

to watch the sunshine and shadow, to listen to the sounds that one hears 

in an apparently silent place. The effort put forth by a teacher to 

spend a real out-of-door day with her pupils will be worth the while,— 

worth the while in the lives of the children andin her own life. Such 

a day is not an easy one for the teacher but the result of each hour 

spent will count for all time. 

Gardens.—lf the teacher has not made an effort to encourage the 

children in gardening she should do so now. It is not too late. It 

takes but little effort to plant a few seeds and the beginning will be 

made. Next year the children will be able to do more, they will care 

to do more. Mr. Jones has suggested having a School Fair. This 

need not be a very extended piece of work. Tell the children to grow 

something for this Fair. If but one cucumber is produced, that 

cucumber may be more interesting than any other cucumber grown. © 

Let the children talk over with you some one thing that they will try 

to get ready for this School Fair. The teacher will be giving funda- _ 

mental training in getting children started to accomplish a definite piece 
of work. In this Leaflet there are suggestions for the growing of corn 

and potatoes and in the previous Leaflets are suggestions for growing 

other crops. 

Play at school.—The matter of directing play is growing in importance 

all the time. There should be a strong movement in New York State 

among the educational directors to -establish some good wholesome 

forms of play in all school districts, large or small. Every person who 

has enjoyed a game in his lifetime and every teacher who has watched 

the children at play can be useful in this matter of organizing and develop- 

ing certain games that will be wholesome and give pleasure to young 

persons. We wish that every teacher in New York State would suggest 

some games that might be taught for the benefit of children in rural 



‘RRuRAL ScHooL LEAFLET. Io8I 

schools. We are not desirous of developing athletics which give oppor- 

tunity to the few who attain expert skill, but games in which all the 

children can take part, games in which they wili have healthful exercises 

in the out-of-doors and which they can enter in a spirit of wholesome 

competition. With help from the teacher children can get develop- 

ment from play that will not come so easily in any other way.. Boys 

and girls can be taught to play the game straight. They can learn to 

be controlled losers and even to be cheerful losers. 

Pictures for the children.—The teacher should inform us before the 

close of the school of the number of children who have earned pictures 

by writing letters to the College. As soon as we receive this communica- 

tion from the teacher we shall send the pictures. 

CARING FOR THE GARDENS THROUGH VACATION TIME 

C. E. Hunn 

We make our gardens, sow the seeds, cultivate the soil, hoe, and 

pull weeds until in June we have the promise of a fine crop of vegetables 

and flowers. No weeds are to be seen and we think every weed has 
germinated and grown and been destroyed. Then comes vacation time 
when boys and girls have to help their parents, go visiting, or fishing; 

or perhaps the water is fine in the swimming hole so the garden is neglected 
for a week or two. 

When the boys and girls forget the garden, the late-growing weeds 
take advantage of their opportunity, and grow night and day through 

the warm weather until they have grown so large that it would be impos- 

sible to hoe or pull them up without great injury to the growing crops. 

Now it is possible to get ahead of the late weeds and have your 
garden almost free from all growth except such as you wish. Let me 

tell the boys and girls what to do. Between the rows of plants, place 
a mulch of short lawn grass, clean straw, or swamp grass, at least three 

inches thick. This will smother all but the very rank growing weeds 

and also serve to hold the moisture in the soil. This mulch may be 
pushed to one side when a succession of crops are to be sown. 

The second or late crops should be plants that can best care for them- 

selves and that will flourish through the hot months of July and August. 

Beans and beets are both good for second crops. The dwarf-growing 

sweet corn will mature a crop of roasting ears if sown the last of June. 
Late cabbages are planted in July, If the garden is not crowded, cucum- 

bers may be grown for pickles, ; 
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GARDEN INSECTS 

The most serious insect pests in the garden during the summer months 

are the potato beetle, cabbage worm, and squash bug. Following are 

suggestions for destroying 

these insects. 

The best way to kill the 

larvae of the potato beetle is 

to dust the plants either with 

land plaster, paris green 

mixed with land plaster or 

with paris green in water. 

It should be applied just as 

the larvae are emerging from 

the eggs, and if this is not 

Fic. 103.—Larvae of potato beetle just hatched sufficient, several times after- 
wards or as frequently as 

they become serious. The eggs will be found as red patches on the 

under sides of the leaves. Paris green should be applied at the rate of 

one tablespoonful to two gallons of : 

water. (Caution that paris green 

should be handled with care since 

it is a poison.) 

About the only method to rid 
cabbages of cabbage worms is to 

keep the worms picked off while 

the plants are young. After the 

plants begin to head you will not 

have much difficulty. If you do 

not care to handle the larvae they 

can be killed by sprinkling with 

either land plaster or paris green 

mixed with flour at the rate of 

half a teaspoonful of paris green to 

a cup of flour—this quantity will 

dust a large number of heads. 

The bottom of an old baking- 

powder can may be punched fufl of Fic. 104.—Colorado potato beetle 

holes and in it the flour and [erie or “soft shells” o7 slugs a 
paris green may be thoroughly 

mixed. The mixture can then be dusted on the plants. There is no 

danger from eating cabbages dusted with paris green as it would be 
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necessary to eat several hundred cabbages in order to get enough paris 

green to cause any serious trouble. In addition to this, the head ot 

the cabbage is formed beneath the leaves that would receive the paris 

green and be contaminated by it. 

Squash bugs should be picked off by hand. This is the only method 
that brings success. The eggs are on the under side of the leaves in 

masses resembling in general appearance the eggs of the potato: beetle, 

particularly in color. As a rule, when the bugs are young they will 

be found in groups on a leaf. Such leaves should be broken off and 

burned. The squash bug is a sucking insect and since it is found on 

the underside of the leaf it is not practicable to apply an insecticide. 

- HOW TO GROW CORN 

E. R. MInNs 

Preparation.—Select some good ears of a variety of corn that is known 
to produce a large crop of ripe corn in your neighborhood. A few 

kernels from each ear of seed corn should be tested to make sure that 

they will sprout vigorously. 

The soil on which to grow a prize-winning crop of corn should be 

chosen from the most fertile part of the farm if possible. Sod land 

which grew a crop of clover last year, and which has had a coat of barn- 

yard manure scattered on it during the winter or early spring, is an 

ideal place to plant corn. It should be carefully plowed early in the 

spring and harrowed several times before the date for planting arrives, 
to make the first three inches of soil fine and level. 

Planting.—It will not be best to plant corn before the weather is 

warm enough for boys to go barefooted every day and all day long, 

for corn needs warmth in the soil and air. We expect such weather 

as corn needs some time in the month of May or early June. 

Make furrows across the corn plat in its longest direction if that will 

not hinder the work of cultivation. Three and a half feet between 

furrows will be wide enough. If a furrow marker drawn by horses or 

pushed by hand can be used, it will save time. Furrows may be made 
by stretching a stout string between two stakes placed at opposite 
ends of the plat and drawing a hoe beside it through the soil, so that the 

corner of the hoe makes the bottom of the furrow. The stakes have 

to be reset for each furrow. 

Plant the corn in hills, five kernels in each hill. Make the hills three 

and a half feet apart in the row for large-growing varieties, a less distance 

apart for small varieties, especially sweet corn and popcorn. Cover 
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each hill with fine mellow soil so that the kernels lie buried about one 
and a half inches below the surface. If the soil is rather dry, pat the 

surface lightly with the back of the hoe blade to bring the soil moisture 

up around the buried corn kernels and make them sprout faster. 

If a hand planter can be found which will drop the five kernels in 

each hill, it will save time to use it, but one should be careful to see 

that enough loose soil falls in upon the corn to cover it well after the 

open blades of the planter are withdrawn from the soil. 
If a horse-drawn corn planter can be managed by any young corn 

grower it will save furrow-making before planting and will leave the 

rows in better condition for cultivation. 

Cultivation.—To kill the sprouting weeds which lie near the surface 

of the soil, the plat should be harrowed lightly or stirred with a weeder. 
About a week after the corn shoots can be plainly seen in the rows it is 

time to begin using the cultivator. A quiet, steady horse hitched to a 

single cultivator, or a team and a wheel cultivator with small blades 
should be used to stir the soil between the rows of corn. Cultivation 

kills the weeds, airs thesoil, and prevents the evaporation of moisture 

from the deeper soil. Corn is benefited by frequent cultivation, at first 

moderately deep, then more lightly as the roots spread out through the 

soil, and when the hot dry days of summer come, and the corn is tasseling, 

a small-toothed cultivator which leaves the surface soil fine and nearly 
level will ‘be most useful. Unless weather conditions interfere, the 

corn plat should be cultivated four times or more. The soil between 

the hills in the row needs to be hoed as often as weeds appear. Never 

hoe or cultivate the corn plat when the soil is so moist that it feels sticky 
if squeezed in the hands. a2 

Enenies.—While the corn plant is young one must watch for its 
enemies. The crows and large blackbirds must be frightened away 
from the field until the corn is too large for them to pull it up. Some- 

times a cutworm can be found lurking near a corn hill and killed before 

it has cut off all of the stalks. 

Thinning.—When the corn plants are about six inches high and 
danger from birds and insects seems to be past, every hill which has 

more than three stalks should have the extra ones removed by pulling 

them out, leaving the three most vigorous ones. 

Harvesting.—In September when the lower leaves on the cornstalks 

begin to die and many of the husks are turning dry, it is time to cut 

and shock the corn crop if one wishes to save the todder for feed. About 

sixty hills of corn may be gathered into a shock and the tops bound 

together to make the shock stand up. Too large a shock will not cure 
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properly and some of the ears may thus be spoiled. Six weeks of good 
autumn weather will cure the corn shocks sufficiently for husking. 

If one does not care for the fodder the ears will be better if left on the 
standing stalks until the latter are dead and dry and the ears are thor- 

oughly ripened. After husking, corn ears should be stored where air 
can circulate between them but where rats and mice can not get in. 
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GROWING POTATOES 

J. L. STONE 

Potatoes will grow on a variety of soils but they thrive best in a deep, 

rich, mellow loam. Avoid clay and sand, though good potatoes may 

be grown on sand if it can be made rich enough and does not get too dry. 

Land for potatoes should be plowed deeply, but in the case of land that 

has had only shallow tillage in the past, it is not safe to turn up more 

than about one inch of ‘“‘ new dirt’’ at a time. 

An inverted clover sod is excellent, as is also a corn stubble that was 

heavily manured for the corn crop. It is best to manure heavily the 

previous crop, but it is better to apply manure directly to the potato 

crop rather than to plant on an insufficiently manured soil. Plowing 
should be done as soon after oat-sowing as the conditions of soil will 

permit. Then the soil should be harrowed to make a deep, mellow, 

seed bed. 
Unless the land is abundantly fertile it is well to use commercial 

fertilizers on the potato crop. On the sandy soils of Long Island and 

New Jersey a ton per acre of a fertilizer containing 4% nitrogen, 8% 

phosphoric acid and 10% potash is frequently applied. On the richer, 

loamy soils of New York 125 to 200 pounds of the following may be 

applied on the quarter acre: 
20 lbs. nitrate of soda 
30 lbs. dried blood 

120 lbs. dissolved rock 
30 lbs. muriate of potash 
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This will produce a fertilizer pontine 34% nitrogen, 84% phosphoric 
acid, 74% potash. 

If fertilizer is used it must not be allowed to come in direct contact 

with the seed, especially with the cut surfaces, or it may injure vitality. 

Many potato planters have fertilizer distributers. If a planter is not 

used, scatter the fertilizer along the open furrows and mix it with the 

soil. | 

If there is potato-planting machinery on the farm that the boy can 

handle himself he may use it if he desires, planting his crop in the usual 

way practiced on the farm. Remember that most machines do not 
plant deep enough, sc “set it down.’’ In good, mellow soil potatoes 
should be planted four or five inches deep but in heavy soil three inches 

may be sufficient. If planting machinery is not at hand then the land 

should be furrowed deeply, making the rows about three feet apart. 

Select a variety of potatoes which is known to grow vigorously in 
the vicinity and yield large crops. Care should be taken that the seed 

potatoes have been well kept, that is, have not been chilled, wilted or 

sprouted. The yield is much affected by the way the tubers have been 

kept. Medium sized potatoes are desirable for planting. These should 

be so cut that they will be about the size of a large hen’s egg. It is well 

to scatter a little land plaster over the cut tubers to dry up the moisture 

on the cut surfaces. The tubers should not be cut long before the 

planting as they lose vigor rapidly after cutting if not placed in con- 
ditions favorable to growth. 

The prepared seed should be placed in the furrows about fourteen 

to sixteen inches apart. If the soil is not very rich and is likely to get 
too dry the hills would better be eighteen inches apart. The potatoes 
should be covered with plenty of soil. This may be done with a potato 

coverer, a plow or a hoe. Strive to have the sets three to five inches 
deep after the surface is leveled, according to soil. 

About a week or ten days after the potatoes are planted, a spike- 

tooth harrow may be run over the field to level it and kill any weeds 
that may have sprouted. A week later harrow again or use a weeder 

if the plants are well out of the soil. The warmer the soil, the quicker 
the potatoes will start. Judgment must be used in determining when 
and how much to harrow. Avoid letting the weeds get started or 

breaking the tender shoots. As soon as the potatoes are up so that 
the rows can be followed, run a cultivator between the rows. If the 

weeds are getting started, work as close to the potatoes as you can 

without harming them. When working near the potatoes do not culti- 

vate very deeply. If you already have control of the weeds, the first 
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cultivation should be a little farther away from the plants and. as deep 

as the cultivator can be made to go. If the first cultivation is close 

and shallow the second should be deep. After this, cultivate shallow 

every ten days or two weeks as long as the cultivator will go between 

the rows. Do not plow or hill up the potatoes unless you were com- 

pelled to plant in a shallow soil. In a good, mellow potato soil deep 

planting with level, persistent tillage is better, though digging the 

potatoes will be harder. 

Potato blight is now so general throughout the State that it is not 

safe to omit spraying with Bordeaux mixture for its prevention. If 

printed instructions regarding the making and using of Bordeaux mixture 

and poisons for the potato beetle are desired, this College or the New 

York State Experiment Station at Geneva, N. Y., will supply them on 

request. 

The potatoes may be dug any time after the vines are dead. Dig 

with a fork, hook plow, or machine. Do not forget to keep your records 

so that you can write up in an intelligent way how you grew that prize- 

winning crop of potatoes. A complete record should be kept on the 

record blank sent out by the College of Agriculture to all the boys and 

girls entering the Cornell Potato Contest. 

TEE WOOD: THRUSH 

ArTHUR A. ALLEN 

WHO has sat on the bank of a shaded glen 

or at the edge of a cool wood just as 

the shadows begin to lengthen and the 

bright light of day begins to take on 

the mellow tone of a May twilight? The 

little brook gurgles just out of sight, and 

water dripping from-the rocks strikes 

the surface of a pool with a music that 

cannot be described. The silence seems 

pice eae yes. he Wopd broken only by these sounds and the 
Thrush. The mother bird on murmur of the wind among the new 
the nest 

born leaves. 
Suddenly you become aware that other music is filling the woods. 

It has come to you so gradually, has been so much a part of the murmur- 

ing stream and dripping water that you have not noticed its beginning. 
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All at once it forces itself upon. your consciousness and you realize that 

you have been hearing it all the while. Now that you have noticed it, 
everything else sinks into insignificance and the top of the tall maple 

seems to resound with pure, rich, flute-like tones. 

‘““ Come—to me’’ say the first few notes in the sweetest cadence, 

so deliberate, so majestic, so fully toned for the music of a bird, that 

we may truly call the author of it the king of songsters. This song we 

shall remember though we forget all others. It is that of the Wood 
Thrush. ; . 

The Wood Thrush delays its home coming in the spring until the last 

of April or the first of May, when the insects and grubs on which it 

feeds have appeared. During the migration we are likely to find it 

wherever there are trees, but later, although it sometimes nests in orchards 

or along the village street, it is more often found in cool woods, especially 

along the banks of streams. Here it builds a nest very similar to that 

of the robin, generally in a sapling five to ten feet from the ground. 

Like the robin, it plasters the nest with mud and reinforces it with 

sticks and straws, but unlike the robin, the Wood Thrush generally 

weaves into its nest bits of moss or lichens to prove that it is a wood- 

loving bird. By this means we can generally identify the nests even 

when we do not see the bird. The eggs are blue, unspotted. 

In its habits, the Wood Thrush is very similar to the robin, feeding 

more often on the ground than in the shrubbery or trees. Over 

seventy per cent of its food consists of insects and insect larvae, injurious 

grasshoppers, crickets, beetles, wire worms, and caterpillars, also snails 

and thousand-legged worms. It has a fondness for fruits, but being 
a wood-loving bird seldom troubles our cultivated fruits but seeks the 

wild cherries, strawberries, gooseberries, and the like. 

This bird sings to us throughout the nesting season, beginning as soon 

as it arrives in the spring and continuing until the fall molt (change 

of feathers) in September. In the latter part of September or the first 

of October it leaves us for the South, going not farther than Central 

America. 

Suggestions 

What to look for—A bird about the size of a robin, above cinnamon 

brown and below white with large, round, black spots. 

There are several other brown thrushes which resemble the Wood 
Thrush but none has such large and such round spots on the breast. 

On the Veery or Wilson’s Thrush the spots are small and inconspicuous. 
The Hermit Thrush, with spots larger than those of the Veery or Wilson’s 
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Thrush, can always be distinguished by its reddish tail (tail much redder 

than its back). The Olive-backed Thrush, with the spots about the 

size of those of the Hermit Thrush, has a dark olive-brown back, different 

from any of the others. 
Where to look.—The easiest way to find the Wood Thrush is to listen 

for its song and then trace it. As has been said before, it prefers woods 

and wooded banks of streams but often comes close to the house if there 

are plenty of trees. - 
Questions 

1. Where does the Wood Thrush prefer to sit when it sings? 

2, At what time of day does it sing most? 

3. What note does it give when’you approach its nest? Do you hear 

the note at other times? 
4. Does the female differ from the male in coloration? 

5. How does the Wood Thrush. help the farmer? 
6. Give as many reasons as you can why we should protect our Gaede 

SHEEP FARMING IN NEW YORK . 

ELMER S. SAVAGE 

The sheep industry in New York is larger than is uewatte Rates 

by the person who is not acquainted with the facts. According to the 

Yearbook of the United States Department of Agriculture fer..1907, 
there were in New York about 1,130,000 sheep. ‘ The- State’ has an 

agricultural population of about 1,113,000, so there is about one sheep 
to each person in our agricultural communities. New York ranks 

fourteenth in the value of her sheep among the-states of the Union. It 

is estimated that these 1,130,000 sheep have a value of $5,440,000, or 

are worth about $5 per head. Thus we see that the sheep industry in 

our State is really very important. - 

Viewing the subject from the standpoint of Seine -of sheep kept, 

we see that the industry is again getting a hold on the New York farmer. 

Back in the time of our grandfathers, New York had a sheep herd of 

over 2,500,000 head; but the cheaper lands and better conditions for 

sheep grazing on the ranges of the western states had a depressing effect 

on the industry. In 1900, the number of sheep in the State was reduced 

to 985,000. The number has since increased to 1,130,000, showing a 
very substantial growth. 

The sheep industry as practiced by the farmers of New York naturally 

resolves itself into two kinds of work. One is the raising of ‘‘ hot-house 

lambs,” an industry confined to a few communities having easy access 

a3 
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to the New York market. The other is the ordinary sheep farming as 
practiced by farmers generally throughout the State. The first kind 

of work is a highly specialized industry and is deserving of our attention 
although not practiced to a great extent as yet. 

Hot-house lamb production.—What do we mean by the name “‘ hot- 

house’ lamb? We must say that the name is a misnomer. The quar- 
ters for hot-house 

lamb production 
need not be much, 

if any, warmer 

than those ordi- 

narily used for 

carrying sheep 

through the winter. 

The main require- 

ment is that the 

quarters for the 

ewes must be dry 

and well ventilated. 

The name “ hot- 

house’’ lamb comes 

from, the face 

that the lamb is 
“forced spss 
New York market 
requires that the 

lamb must be on 

the market at a 

dressed weight of 

thirty-five pounds 

or thereabouts dur- 

ing the month of 

January in order 

Fic. 106.—Sheep farming in New York State to get the best 
price. Not many 

lambs are marketed during November or December. The first quota- 
tions come in January. The prices received for these young lambs are 

very good, reaching as high as $18 a head. As the season advances the 

price falls until it is the same as the price paid for the early spring lambs. 

The main difficulty in hot-house lamb production is to have the lambs 
born early enough. The season for sheep to bear lambs naturally is in 

the spring, and if we get them to bear lambs early in the fall we are chang- 
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ing the natural breeding tendencies of sheep. If we can get the lambs in 

October and keep them growing, the hot-house lamb business is fairly 

profitable. The Horned Dorsets and Merinos seem to be specially well 
adapted to this business, bearing their lambs early and at the same 

time producing plenty of milk for the lambs to grow on. The Dorset 
is the best milk producer among our breeds of sheep. 

As feed for these lambs there is nothing that can take the place of 

mother’s milk. As soon as possible the lambs are taught to eat grain 

and are kept growing until they reach a weight of 45 to 50 pounds live 

weight, when they are killed and sent to market. 
Ordinary sheep farming.—Ordinary sheep farming is not a highly 

specialized business. Sheep are usually kept in small numbers on our 

general farms as a sort of ‘side line.’”’ The sheep commonly sought 

are what we might call general purpose animals; that is, animals from 

which we may expect two sources of income each season: from the wool 

and from the sale of lambs. In order to get the largest amount of 

money from the lambs, they must be born in March and be ready for 

market in July at a weight of 75 to 80 pounds. Lambs born much later 

than March are put on the market too late to get the best prices. 

For our general farms, perhaps the ordinary kind of sheep farming 

is the most profitable since it does not take the care nor the time that 

the more specialized business requires. The sheep can be carried along 

with the other farm work and with care and good feed will turn in a 

good percentage of profit. The business of raising sheep, besides being 
profitable, gives pleasure to the man who will take an interest in his 

flock and learn to know his animals. 
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THE FOREST SOIL 

HerBErT A. SMITH 

In February we learned something about the battle of the trees. If 
we took our lesson in the leafless woods, we saw how the competition 

of the trees for space and light causes long, clean trunks—the form most 

useful to man—at the same time that it produces trees fitted to different 
natural conditions. Buta forest is more than a group of trees contending 
with each other which shall live to old age. It is a true community or 
plant society. Just as in any town there is both business competition 

among individuals and a 
joint contribution to what 
we may call the life of the 
town, from which in turn 

each individual profits, so 

there is a life of the forest, 

to which each tree con- 

tributes and by which each 

benefits. 

This is most strikingly 
evidenced in the conditions 

favorable to the develop- 
ment of the young forest 
which the tree community 

creates. Some kinds of tree 

seedlings can root them- 

selves and grow up in the 
open, if the climate is not 
too adverse, but the true 

home of the little tree is 
within the protection of the 

forest, where the ground is 
soft and rich, the full in- 

tensity of the sunlight is 
tempered, the force of the 

Fic. 107.—A forest is more than a group of 
trees contending with each other which shall wind is broken, and. the 
live to old age extremes of heat and cold 

are mitigated. These con- 
ditions favor the health of the old trees as well as the young. The 

mutual protection, for example, which the full-grown trees give against 
violent winds is of great importance. When the forester plans to cut 
a part of the forest crop he must give careful thought to the question 
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whether those trees which will remain are likely to be uprooted by the 
wind after the removal of their companions. The young trees are more 

tender, and it is generally more necessary for them than for the grown 

trees that they have the right conditions. 
Notice the conditions for yourself, when you go into the forest. On 

a hot day it feels cooler, on a cold day warmer than the open field, and 

always the air is quieter. Since things dry most quickly in the wind, 
this means that the air drinks up less moisture from the soil. Yet this 
quiet, shaded air is relatively more moist than the air outside. 

Now, for the health of the young trees which are to renew the forest. 
The all-important question, after they have light enough to grow at all, 
is the condition of the soil. The soil must furnish plenty of water to the 
‘roots; it must be rich enough to afford a proper supply of plant-food; 

and it must be spongy, not hard-packed, if a large percentage of the 

young trees thrive. ‘ 
Go into the woods where the trees are dense and the soil fairly deep, 

and where fire has not run through. The top of the ground is covered 

with leaves and little sticks. Get down on your knees and clear some 

of this litter away, observing carefully. What is its condition as you 

begin to get down to the top of the soil? What effect has the litter 

on the drying out of the soil? Remember what you learned about the 
effect of a mulch in your soil lesson last February.* 

Now carefully loosen some of the soil itself. Does itlook rich? What 
makes it so? What do you find in it? 

When you have scraped deep enough you come to soil of another 
color. The distinction is usually sharp; yet the only difference is that 

the top layer is full of decayed vegetable matter, or humus, mixed with 

the mineral soil. Into the mineral soil below, also, the humus gradually 
works, enriching it, making it less heavy, and increasing its power to 

absorb water readily. 

If you will take home a little pailful or bagful of humus soil, and half 
as much of the soil beneath, keeping the two separate, and try some 
lamp-chimney experiments with them,f you will learn some more about 

the power of the forest-soil to take up and hold water. First dry both 
soils thoroughly by spreading them out in the sun or near the fire. This 

will take a day or two, and a little attention to stir the soil that it may 
be dried through. If practicable, after separating your humus soil into 

_ two equal parts by measure, burn one of the two for at least half an 

hour, or still better, for one or two hours. This may be done by 

* See Rural School Leaflet for February, 1909, p. 127 
¢ See Rural School Leaflet for January, 1909, p. 109 
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putting it, well spread out, on a shovel, or in an old tin or iron utensil 
of any kind which can go on top of the fire and get red hot. How does 

the burned soil compare with the unburned in measure? In physical 
condition? How do you account for the change? 

Expose the three soil samples to the air again for a day or two, to 

equalize their moisture condition, for the “‘ cooked” soil has become 
excessively dry. If youcan, take equal weights of the burned and the 
unburned humus soil, and the same weight of the mineral soil; or equal 

measures, if you can not weigh. Weight is better than measure to give 
you equal quantities of the three kinds of soil. Then put all three 
samples in the lamp chimneys, as directed in the January Leaflet 
(p. 109), and slowly pour on equal quantities of water. Which sample 
has the greatest power to absorb water? How would they behave if a 
heavy rain were falling? Would the rain most quickly run off the top 
of the ground from a soil like the first, the second, or the third? 

What makes muddy brooks? What effect do forests have on the 
purity of streams, and why? 

What is the result of repeated light fires on the moisture-holding 

power and fertility of forest soil? They do not, of course, have the effect 

of the cooking in the experiment, but what do they burn up? 

MILK RECORDS 

W. A. StocKING 

EVERY dairyman should know as nearly as 
possible how much milk and butter-fat he 
receives from each cow in his herd. This is 
the only way by which the dairyman can know 

how much profit he is making on each cow. If 
he does not know the yield of each cow, it is 

more than probable that he is keeping some of 

his cows without making any profit, and pos- 

sibly at a considerable loss. The only way we 
can know how much milk each cow is producing is to keep an accurate 

record. This can be done either by weighing or measuring the milk 

every day or for one or two days each month. Ifa record of the milk 

for one or two days each month is taken, this will give a fairly correct 

idea of what each cow will produce during the year. A chart like 
No. 1 makes a very easy way to keep this sort of record. This 

sheet can be made any desired size, sufficient to hold the records of 
any number of cows which may be in the herd. If one wishes to keep 
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a record of each day’s milk, a form similar to No. 2 is better. This can 

also be made any desired size. If the herd is large, a piece of wrapping 

paper can be ruled off like form No. 2. This gives an opportunity to 

record the milk at each milking, and at the end of the month the total 

can be put at the bottom of the sheet. 

DAILY MILE REPORT FOR ..2.-- >. 22— 3 are apt ee a 190 

' NAME OF 

Form No. 2 

The easiest way to record the milk is by weight, and for this purpose 
a spring balance is the easiest to use, since it can be hung in the stable 
so that the milk of each cow can be weighed quickly by hanging the 

pail on the balance. If preferred, the milk can be recorded in quarts. 

In addition to the amount of milk which a cow gives, it is usually 

desirable to know how much butter-fat the milk contains. In order 

to determine this it is necessary to take a small sample of milk at the 

time of milking, and then determine the per cent of fat by means of the 

Babcock test. In any school where the teacher has the apparatus for 

testing milk by the Babcock method, the scholars can easily determine 

the amount of milk which one or more of their cows produces, and bring 

a sample and test it at the school. In this way they can get accurate 
records which will be of much practical value to their parents. 
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ESTIMATING AGE IN HORSES 

M. W. Harper 

One of the most important factors in determining the present and 

prospective value of a horse, is his age. His continued usefulness 
depends on his age. Familiarity with the characters that most cer- 
tainly indicate age are, therefore, often extremely useful. A knowledge 
of these characters is not difficult to secure, but skill in their application | 
depends much on familiarity and continued practice. 

For estimating the age of the horse, the teeth furnish the best index, 

yet there are other general considerations that play an important part, 
especially in the case of very young and very old animals. 

General considerations.—In colts the bones of the face and lower jaw 
have a full, rounded appearance, because the roots of the teeth extend 

far into the bone. The face gradually becomes more concave on the 

sides, the lower jaw thinner from side to side and the lower edges much 

sharper. This is because the teeth are much more deeply incased in 
the jaw bone of the younger animal. Little by little the teeth are 

pushed from their sockets in order to compensate for the loss occasioned 

by the friction of mastication, and at the same time the two borders 
of the lower jaw bone are drawn towards each other. In very old 

horses, white hairs make their appearance around the temples, the eyes, 

and the nostrils; the poll or top of the head becomes more pointed; 

the sides of the face more depressed; the supra-orbits, or hollows just 

above the eyes, more hollowed out; the back bone becomes more promi- 

nent, and the animal does not stand squarely on his legs. Bear in 

mind, these considerations are general in their nature and to be con- 

sidered as a whole. Each taken alone is of little or no use, but 

when considered in connection with the age indicated by the teeth, 
they help to confirm one’s conclusions as to the age. 

Estimation of age by the teeth.—While the appearance of the teeth is 

considered the most accurate means of estimating the age of the horse, 

yet it is not absolutely accurate, as other conditions as well as the individ- 
uality of the animal must be taken into account. The texture of the 
horse’s teeth, his feed, and his breeding. may influence the amount of 

wear on the teeth. 

Since one is seldom called upon to estimate the age of a colt under 

two and a half or three years of age, we shall pass rapidly over the 

edrlier period. The horse is provided with two sets of teeth — the 
milk or baby teeth and the permanent teeth. The first or middle pair 

of the milk teeth appear at about one week old; the second or inter- 
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mediate pair, at one to two weeks old and the third or lateral pair, 
at about one month old. These baby teeth are long from right to 

; left and have well-defined “‘cups.”’ . These “‘cups’”’ 

are small hollow depressions in the middle of the 

teeth. 

Two and a half to three years old.—At about two 

teeth will appear, and at full three years of age 

| the outer part of the teeth and sometimes the 

Fic. 108—Lowernippers inner also, will be up and in wear, Fig. 108. 

at three years of age These permanent teeth are larger in every way 
than the milk teeth. At this age, the intermediate milk teeth 

have worn down and lost all or nearly all their cups. There will be 
a slight black indentation that can hardly be called a cup. In the 

lateral or corner teeth, the cups are greatly reduced; if the colt is a 

male, small caps are likely to be present or in the process of coming 

through the skin of the jaw. These are called tusks. 

Four years old.—At about three years and nine months the inter- 

mediate permanent teeth appear. At four years of age, they are fully 

up and in wear on the inside and sometimes on the outside, Fig. 109. 

The central teeth show one year’s wear. The cups are not so deep 

as they were when the colt was three years old. The cups have nearly 

or quite disappeared from the lateral or corner milk teeth, often nothing 

but a slight dark indentation being left. The tusks, if any, have en- 

larged but are still sharp at their points and flattish on the inside. A 

side view of a four-year-old mouth is shown in Fig. 110. Note that 

the crowns of the two milk teeth, one upper and one lower, come together 

closely over their entire surface, while the two permanent teeth do not 

meet at their back corners. 

Five years old.—At the age 

of about four years and nine 

months, the permanent corner 

teeth make their appearance, 
Fig. 3111. When full five 

years of age, the outer exterior 

parts of the teeth meet, Fig. 
112 though almost one year view of the teeth 

of a four-year- 
of wear must take place be- Fic. 109.—Lower nippers at old horse 

fore the lateral or corner four years of age 

teeth are worn level over their entire surface. At five years of 
age, the horse has a full set of teeth, and the central teeth have two 

Fic. r10.—Side 
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year's wear. They have also changed slightly in shape, having become 
rounder on the inside. The intermediate teeth show one year’s wear. 

The cups show in all, 

but are deepest and 

freshest in appearance 

) in the corner teeth. 
The tusks have en- 
larged but are not yet 

Fic. 112.—Side view of blunt. 
the teeth of a five-year- Stix years old.—At 

old horse six years of age, the 
Fic. 111.—Lower nippers of a cups in the lower jaw 

five-year-old horse : 
have disappeared, or 

nearly so, from the central teeth, have become smaller in the 
intermediates, and the corner teeth are up and in full wear over their 

entire surface, Figs. 113, 114. Sometimes, however, a horse has shelly 

teeth, in which case the inside corner teeth may not be up and in wear; 

in fact, they may never come up, but always have the appearance of 
corner teeth that are not fully up. The center teeth have made marked 

changes in shape, becoming quite roundish on the inside, and the inter- 

mediates are also somewhat modified. If the horse’s lips are parted 
and the mouth viewed from the front, it will be noted that the central 

ones will appear much darker colored and longer than they did at three 

or four. This is due to the shrinking or receding of the gums. 

Seven years old.—At seven years of age, the cups have disappeared 
from the intermediate teeth, although small dark spots may often be 

seen. The corner teeth still retain their cups, though they are quite 
shallow. 

The side view of a seven-year-old mouth shows one marked charac- 

teristic. The lower 

corner teeth seldom 

extend as far back- 

wards as the upper 

ones do. Only inrare 

cases do all four corner 

teeth meet accurately. 

The result is that the 

face of the tooth in Fic. 113.—Lower nippers of 

the rear recedes, while a six-year-old horse 

that part of the tooth not in wear projects downward, forming more or 
less of a notch. 

Fic. 114.—Side view of the 
teeth of a six-year-old 
horse 
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Eight years old.—At eight years of age, the cups have disappeared 
from the teeth in the lower jaw. One must not be misled by the slight 
dark colored indentations that are still present for they are not deep 

enough to be called cups (Fig. 115). It is 
well to bear in mind that, from the time 

when the teeth in the lower jaw are well up 
and in wear, to the time the cups have dis- 
appeared in the lower jaw, is three years. 
The shape of the tooth has undergone 

marked changes. Compare Fig. 108 with 

Fig. 115 and Fig. 110 with Fig. 116. In the 

. first instance the teeth were thin from out- 

Fic. 115.—Lower nippers of side to inside, and comparatively broad 

peers Year Sta arse from right to left, while in the latter case 
they are much thicker from inside to outside. They have become more 

triangular in shape. If viewed from the side, they will appear some- 

what longer and will meet at a sharper angle than they did when the 
horse was younger. As years go by, the angle of the teeth increases. 

At three years of age; the upper and lower teeth meet nearly vertically, 

while at twenty they meet at an angle of nearly forty-five degrees. 

Nine years old.—The teeth in the upper jaw retain their cups a much 
longer time; in fact, just twice as long, disappearing in six years from 

the time they made their appearance. At nine years of age the cups 
will have disappeared from the upper central teeth and be shallow in 
the intermediate and fairly deep in the corners. The cups are not 

likely to disappear at so regular intervals in the upper jaw as they do 
in the lower. Therefore it is not always possible to tell the age of the 

horse within a year or two after he has passed his eighth year. Horses 
with soft bones may show a mouth older than they really are, while 

those with hard bones may show a mouth younger than they are. 

Ten years old.—At ten years of age the . 
cups have disappeared from the upper inter- 

mediates, but are still in the corners 

though shallow. The teeth are more 

triangular in shape. 

Eleven years old.—At eleven years of age 
the cups have all disappeared from the upper 

jaw. However, it is not uncommon to find Bie aoc Ses aE of the 

shallow cups in the upper corner teeth as late nippers of an old horse. 

as the twelfth or the fifteenth year. The 
shape and angle of the incisors will prevent a close judge from being 
much deceived. 
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Later years.—After the horse has passed the twelfth year, the matter 
of two or three years amounts to little. Much depends upon the individ- 
uality of the animal, as some animals are worth more at eighteen years 
than others are at fourteen. Judgment of the value of a horse 

at these ages should be formed on general appearance and activity, 

rather than on age which can not be accurately determined. 

LETTERS TO FARM BOYS 

LETTER No. 5 

Dear Boys of the Farm: 

The Editor of this Leaflet has asked me to write a letter to you on the 
subject, ‘‘Some Things a Farmer Can Do in Public Service,’’ as illus- 
trated by my own life. 

I was born on a hill farm in Tioga County, New York, in 1852. When 
I was nine years old the Civil War broke out, and three of my older 

brothers enlisted and went to the war. One was killed and the others 
were injured so that they could not work much after they came home. 

My father was lame and could not work on the farm. Help could not 
be found, so many men had gone into the army. I was compelled to 

leave the district school in summer at the age of ten years and I never 

attended in the winter after I was sixteen years old, although at the age 

of fifty-five I am attending school yet. I take lectures either at Cornell 
University or at the New York State Experiment Station every year. 
When I became a young man I continued to live on the homestead. 

When I was twenty-five years old I attended a meeting of the State 

Dairymen’s Association and there received my first inspiration for 
better farming. 

I soon subscribed for the Country Gentleman, an excellent farm paper, 
and have taken it eversince. Now I take a large number of farm papers. 
As soon as I could I bought a number of books on farm topics. At 

that time the farm of about 107 acres would feed about eighteen head 

of cattle and three horses. I used every means at hand to improve the 

farm and was soon so successful that it would feed twice as much stock 

as formerly. I took up some very careful experiments, one especially 

in feeding animals, that has been of great value to me, and as Conductor 

of Farmers’ Institutes I have given the knowledge I thus gained to 
thousands of farmers in this state. 

One town meeting day, at noon, I was told that I was on the ticket 

for an office, which was the first information I had regarding it. I was 

elected. Next I was elected assessor for three years. I was then 
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elected supervisor of the town for three terms. After that I was elected 
Member of the Assembly five times. While in the Legislature, I intro- 

duced many bills which became laws, which will, I hope, be of great 
and lasting value to the farmers of this state. 

My advice to you, my young friends, is to study nature, the greatest 
_of subjects, and stay on the farm if you can. Get the best education 

you can afford. 

By all means take a course in agriculture if possible. You will do 
much more with the same effort all through life. Attend the primaries 
and help to nominate the best men and always vote for the best men on 

election day. Do not seek an office, but if called to it, take it and do 

right. This will help you to become good and useful men. 
With best wishes for your success, I am your friend, 

D. P. WITTER 

_ Berkshire, N. Y. 

IMPORTANT TO TEACHERS 

At the Chautauqua Summer School instruction will be given in Nature- 
Study, Agriculture, Biology. Geology, and Physical Geography. This 

instruction will include lectures and laboratory work, special attention 
being given to practical public school work. The field course will include 

the study of common out-of-door objects. Special lectures will be given on 

birds. The work in Nature-Study, Biology, Geology and Physical Geography 

will continue for six weeks, July 5 to August 13. 

A course in Elementary Agriculture for training class teachers and rural 

school teachers will continue for three weeks of the summer school from 
July 5 to July 23. A course in High School Agriculture will be given 

for three weeks from July 5 to July 23. 

A course in School Gardening continuing four weeks from July 4 to 
July 30 will include lectures and laboratory work. 

This instruction in Agriculture, Nature-Study, Biology, Geology, and 
Physical Geography at the Chautauqua Summer School will be given by 
the following persons from Cornell University: Miss .Alice G. McCloskey, 

Professor Charles Tuck, Mr. M. P. Jones, Mr. Arthur A. Allen, Mr. 

Vaughn McCaughey. 
Accommodations at Chautauqua may be secured at rates from $7 up. 

The Institution provides excellent opportunities for teachers to broaden 

their outlook on education and life. For further information write to 
Chautauqua Institution, Chautauqua, N. Y. 
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TO THE TEACHER 

MILToN PRaTT JONES 

NOW is the time to get ready for Corn Day 1910. It 

will be well in some sections to have in connection 

with the school Corn Show on Corn Day a school 

Potato Show. We prefer, however, to do special 

work withcorn foranother yearand celebrate another 

Corn Day. After Corn Day and Potato Day are 
over we hope you will send your best corn and 
potatoes to the Cornell Corn and Potato Show to be 
held during Farmers’ Week, 1910, at the College of 

Agriculture. Twenty-eight Farm Boys and Girls’ 

Clubs had exhibits this year. In 1910 let us have 
280 club exhibits. 

All vigorous boys and girls enjoy athletics. Prob- 
ably your school has a picnic on the “ Last Day.” 

What would you think of having a Field Day with 
races and games in connection with your picnic? 

On acertain day in May the boys and girls from the schools in two 

commissioners’ districts meet here at the College of Agriculture. 

The young folks bring their parents. There were 1,500 present 

last year. After eating their lunches in the grove, everybody goes 

to the big Campus playground where boys and girls compete in the fol- 

lowing events: 50-yard dash for boys under 15; 1oo-yard dash for 

boys over 15; 50-yard dash for girls under 15; 50-yard dash for girls over 

15; broad jump; high jump; bag race; potato race; obstacle race; shot 

put; throwing base ball in a barrel and at a mark; 3-mile relay race 

between school teams. Ribbons are given for prizes. 

Perhaps some of the schools nearby would combine with your school 

for a Field Day and Picnic. 

If you have not yet organized a Farm Boys and Girls’ Club in your 
school it would be well to do it before school closes. There are reasons 

why there should be a club in your district all the year round. In sum- 

mer time especially the club should be alive. There should be meet- 

ings. These need not be often—perhaps not oftener than once a month. 

The meetings should be for business and fun. At such meetings each 

member could make a report on things he is growing and on outdoor 

observations. With your help the boys and girls might learn new facts 

about the birds and flowers they have seen. 
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TALKS TO BOYS AND GIRLS 

My DEAR FARMERS: 

AM going to call all of you farmers because we 

are expecting every one of you to grow 

something this year—to grow it yourselves 

outdoors where you can dig deep into the 

soil and draw dcep, long breaths of fresh 

air. I hope you will because something like 

this may happen. On a summer’s day you 

may see somebody a little over six feet tall 

come walking along the dusty road by your place. Then this somebody 

will see you over in the hayfield, under a broad-brimmed hat, jouncing 
along ona hayrake back of Old Billy, perhaps. He will jump over the fence 

and come over to where you are and he will say “‘Hello, Scout, how about . 

the garden?”’ If anybody like that does come along and asks such a 

question, you may know it is I. So after you have finished your raking 

and taken me to the house and given me one of your mother’s doughnuts 

with powdered sugar on it, you may know that the first thing to do 

is to show me your corn or potatoes or vegetables. 

Last month we announced prizes amounting to $175 to be awarded 
in the Cornell Corn, Potato, Garden, and Bread-Making Contests. We 

want everyone of you to enter one or more of these Contests. Do not 

hesitate because somebody older has entered. At the Cornell Corn 

Show the younger boys and girls won their share of premiums. After 

all, the essential thing is not winning the prize but it is growing some- 

thing and growing it well or making something and making it well. 
All the rules for the Contests can be found in the April Rural School 

Leaflet or on request we will send full information. Some of the boys 

and girls in your district who have stopped going to school may be 
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interested. Will. you tell them about these Contests, or send their 
names to us in order that we may write to them? 

Before the ‘‘Last Day’’ comes and the shutters are fastened and the 

door closed for the last time till ‘‘ school meeting night,’’ I would suggest 

that all of you talk over with your teacher and the rest of the boys and 
girls the way to care for your gardens through the summer. Ask your 
teacher to read the article on gardens sent to her this month. Those of 

you who intend to raise corn or potatoes should talk ‘over the articles 
in the Teacher’s Leaflet with your teacher and your father. Your 

father may grow corn or potatoes in a different way from that suggested 

in the Leaflet. Since he knows best the conditions on your farm, he 

will be able to give much good advice. 

Now a word about School Fairs. It is not too soon to begin thinking 
about the one you are going to have in your school. These fairs will 

come early in the fall. Suppose you talk it over at a club meeting or 

with your teacher and decide definitely to have a School Fair. You 
can look forward to it all summer and make plans. Tell the older’ 

folks so that they may begin to think about it. The more they think 

about it, the more likely they will be to come. The schoolroom could 

be decorated and filled with the products of your gardens. Some of 

you might present reports of your season’s work. Perhaps some of 

the visitors will speak to you or tell you a story. 

Don’t you think the girls could make some bread for this occasion 

which could be made into sandwiches and served at the schoolhouse? 

At first it might seem best to offer prizes for the best exhibits at this 

School Fair but I believe you would work harder “ for the honor of the 

school,’ as I heard one club member say, than you would for prizes. 

You will do your best to make the School Fair-a success because it will 

mean that your school will be honored thereby. If you feel that way 

you are a good citizen. Good citizens are not selfish. They want to 
help. Some day your neighbors may ask you to be a trustee or collector 

in your district. If you are a good citizen you will not refuse that 

position, even if it is hard and there is no money init. Abraham Lincoln 

accepted the nomination for his second term as President with its hard- 

ships, suffering, and unjust blame. He knew his country needed his 

help. It is a privilege to serve. It is always a privilege to do some- 

thing for ‘“‘ the honor of the school.’ 

A good many County Fairs are offering prizes for school work. Some 

offer prizes to boys and girls for ears of corn, vegetables, flowers, eggs, 

essays on agricultural subjects, and the like. Do you know what your 

County Fair is offering? You may wish to compete for some of these 
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prizes. The president or secretary of your Fair Association will sena 
to you or to your school a Premium list for school work if you will write 

to him. I know one lad who won $15 the first time he ever exhibited 
anything at a County Fair. 

I do not like to say good-bye for four months. A fewof you I shall see. 

More—I hope many more—will write and I shall try to answer. There 
are great glorious days ahead of you, and I will want to hear about 

them all. You will be having adventures with Spike and Bud in the 

swimming hole. You will get the cows in the barn late, unless you take 
care not to stop too loug gathering spearmint leaves or sweetflag buds. 

You will take the milk to the station or factory, perhaps. It is twice 

a day in summer, isn’t it? And you do not know whether it is better 
going mornings when the mist is still upon the meadows and the bobolink 

keeps flying ahead of you from post to post, or whether it is better 

coming back rainy evenings when the lights of the houses look very 

dim and far away and you can hear the drip of the rain in the trees, 

whenever the empty cans stop rattling a moment. 

The long haymaking days are coming, and in their twilight with 

fireflies all around and crickets chirping and katydids calling, you can 

lie back against a haycock and look up. 
Your friend, 

MILTON PRATT JONES 

AN OPPORTUNITY FOR BOYS AND GIRLS 

C. S. WILSON 

This year the State Fair Commission offers the prizes mentioned 

below to the boys and girls who are interested in fruit growing. It is 

the first time such an offer has been made and the readers of the Leaflet 

are urged to make such entries as they can. The State Fair will be 

held at Syracuse about the second week in September. 

Section 17.—Boys’ and Girls’ Collections. (Open to all boys and girls under 
16 years of age in New York State.) 

For the best arranged and most extensive, perfect, and 

varied exhibit of orchard products, collected and ex- 

hibited by any Boys and Girls’ Club or Rural School $20.00 $10.00 $5.00 

For the best display of fruit collected and exhibited 

Dysany, DOYON Bible fee se'sles Pe ee OC. ee 10.00 5.00 2.50 

SINGLE PLATES 

Best plate of aipplessecsr. craters. slecaw shortens eke, POR oR $2.00 $1.50 $1.00 

Best plate of peatst oat cms ota Ate cde ieee eee 2.00 L350 I.00 

Best. plate of. peaches: iit x iy.). piste saisraiates sien mies eer bia 2.00 I.50 t 00 

Best plate of gfapes...\aitaetiwin veeheke ss smeniewae 1 42'.00 2.50 1,00 
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Begin early to prepare the fruit. Soon after the blossoms fall in 
May, choose a young tree or a branch of a large tree. Thin 
the fruit until all specimens remaining are six or eight inches apart. 
A little later in the season, when the fruit is about one-third grown, 
bag enough specimens of each fruit or variety to make one or two plates. 
Ordinary manila bags which you can get at the grocery store may be 
used for this work. The bag will protect the fruit from any mechanical 
injury and cause it to develop a thick and beautiful bloom. On the 
other hand, the bagged fruit may not color so well and therefore it is 

not advised to bag too many specimens. 

In choosing the fruit for the exhibit, select specimens which are even 

in size, color, and degree of ripeness. Each should be free from blemishes 

and possess a full-length stem. In the collection exhibits send only one 
plate of a variety, but send as many different fruits and varieties as 

you can collect. Each plate must contain five specimens. 

The boys and girls will get a great deal of pleasure in planning for 
this exhibit and sending the fruit to the Fair. They do not have to 

go there to put it up themselves. The Commission will put it up for 

them giving each an equal chance. All that is required of the boys 

and girls is to collect the fruit and ship it, expressage prepaid, to the 

Superintendent of Fruits, State Fair Grounds, Syracuse, N. Y. The 

new premium list will be sent to every boy and girl who will write for it. 

Address C. S. Wilson, Ithaca, N. Y. 

RAISING CHICKENS 

CARE OF HEN AND CHICKENS 

CLiarRA M. Nixon 

When the eggs are hatched, as they should be by the end of the twenty- 

first day, take hen and chicks from the nest, and put them in the coop 
you have prepared for them. 

The coop.—The coop should be large enough so that the hen can 

move about, and high enough so that she will not strike her head. If 

it has no floor, set the coop on a platform of boards. This will help 

to keep out the rats and weasels, as well as to keep the coop dry. The 

separate floor is more easily cleaned. In front the coop should be 

slatted, but closed elsewhere, and have a roof which will keep out the 

rain. It should be placed facing the south, on clean land on which no 

chickens have recently been reared. This is a precaution against disease. 

Everything should be clean, thoroughly disinfected with a coat of white- 
wash, and kept dry. Dampness is fatal to young chicks. 
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The hen and the chicks —Make sure that the hen and chicks are free 
from lice. A wise precaution against these pests is to apply a little 
fresh lard to the hen’s body under the wings. An equal quantity of 

Scotch snuff mixed with the lard makes it more effective. 

The food.—When the chick is first hatched, a part of the egg yolk is 
still in its body and may be used for food the same as before the chick 

came from the shell. Bread crumbs moistened with enough sweet 
milk or lukewarm water to make the food crumbly but not wet, may 

be given 36 hours after hatching. The hen will like some whole grain 

in addition to this food, also fine grit or sand. She may give the chicks 

a little of the grit. After the first few days, some hard-boiled egg may 
be added to the food ‘or the chicks, in about the proportion of one part 

of the egg to eight or nine of the bread. Cottage.cheese may also be 
given in addition to the other foods. See that the food is always sweet 
and clean, never moldy or soured. 

The feeding—Care should be taken to keep the hen well supplied 
with food, in addition to that given to the chicks. Place the moist food 

before the chicks on a shallow dish or a piece of board. While they 
are very young it seems better to feed them four or five times a day. 

The first two or three days they will probably eat very little grain; 

after that time they may be given two or three meals of the soft food, 

and the remaining meals of finely cracked grains, alternating the kinds 

of food. For the grain food, three parts (by weight) of corn, four of 

wheat, and one of hulled oats, all finely cracked, make a good mixture. 

Always remove the food as soon as the chicks have had enough, which 

will probably be in ten or fifteen minutes. As chicks grow older, the pro- 

portion of cracked grain may be increased, and the grain may be of 

larger size. When they are four weeks old, three or four meals a day 
are usually considered sufficient. 

Give plenty of fresh, clean water in a vessel which wal not admit 

of the chicks jumping into the water. A-water fountain is commonly 

used for this purpose. 

Care of the hen and chicks.—It is better to keep the hen in the coop 

for a few days until she will be likely to return to it, but let the chicks 

run, if the weather is fine. They will not go far without the hen. In 

case the winds are cold, a little yard covered on the sides with coarse 

muslin instead of chicken wire will protect the chicks. As soon as the 

chicks can run well, the hen may be allowed her freedom in fine weather, 

always being fed near the coop. In rainy weather, it seems best to 

keep the hen and chicks out of the wet. 
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Care of the growing chicks —When the chicks begin to care for them- 
selves see that they return to the coop at night and are protected from 
dampness. They may now be given food in a hopper or feed rack, 

and will grow faster if part of the grain is ground. The ground food 

also may be fed dry from a hopper. Chicks of this age need some ad- 

ditional animal food. The insects which they catch give some. Com- 

mercial beef scrap is good, if fresh and of good quality, but cottage 

cheese is thought to be better. This should be fed only when fresh, 

before it begins to ferment. Unless on free range the chicks will 

need grit of a size they can easily swallow. 

Enemies and disease.—In case of the mysterious disappearance of the 

chicks, look for cats, rats, crows, hawks, weasels, and other thieves. 

Crows and hawks catch the chickens in the daytime, when they are 

The coop and the water fountain 

roaming about. Rats and weasels often get in the coop at night, and 

may destroy an entire brood in one visit. Cats are often bad enemies. 

Your pet cat may be the one to eat your chickens. Watch her until 
you know she is safe. 
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If everything is kept clean, if the chicks are properly housed and 
fed and kept free from lice, loss from disease will be greatly decreased. 

A serviceable water fountain can be made from a pint basin and a 
tomato can which does not leak. Cut half-inch notches in the edge of 

the can on opposite sides. Fill the can with water, cover with the in- 

verted basin, then turn the whole thing over, holding basin and can 

tightly together. The water will run into the basin, but not overflow. 

If the basin does not get full enough, cut the notches higher. 

BREAD MAKING 

FLorA ROsE 

Suppose you try to plant a yeast garden and make a loaf of bread. 
For one loaf of bread: 

4 pint of water or milk 

1 of a yeast cake, softened in 4 cup of water or 
4 cup of liquid starter 

1 teaspoon of salt. 

If a crumbly crumb is liked, use 1 teaspoon to 1 tablespoon of lard 

or drippings or butter. 

If sweet bread is liked, use 1 teaspoon to 1 tablespoon of sugar. 

At first use enough flour to make a batter (about 2 to 2} cupfuls). 

After the batter has become very light add enough flour to make a 

dough. I cannot tell you howmuch flour to use at this time, for different 
kinds of flour vary so much in the amount of water they take up, but 

do not have the dough either very stiff or very soft. Knowing the 

characteristics of yeast, you will not have any trouble in understanding 

the following directions: 

Have hands, cloths, and utensils scrupulously clean. If milk is 

used, boil it up once, add salt, butter, and sugar and then let it cool 

until it is about lukewarm. It is better to boil the water used for it 

may contain some living things harmful to the yeast. After the liquid 

has cooled, add the yeast and enough flour to make a batter and then 

heat it well to put in plenty of oxygen. Cover with a clean cloth and 

set in a warm. place until light.. If-compressed yeast or “ starter’ is 

used the batter will be light in three or four hours. If dry ‘yeast is 

used it will take at least over night for the yeast to get a good start. 

When the batter is light, add enough flour to make a dough and knead 
it until it is no longer sticky. Then, put it back into the same bowl 

or pan in which the sponge was made and let it rise until it is a little 
more than double its original bulk. Shape into a loaf, put into a buttered 
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bread pan, and let it rise again until it has about doubled its size. It 

should feel light and very elastic. Bake at once in a moderately hot 

oven for 40 to 45 minutes. This will not make a very large loaf of 

bread, but I hope you are going to learn to make and to like the 

small loaves of bread for they are easier to bake through and they have 

a larger amount of good crust. 

A good loaf of bread should be evenly porous; should have a sweet, 

nutty flavor; should be thoroughly baked; have no odor or taste of 

yeast; the crumb should be tender and elastic; the crust should be well 

browned; it should be so palatable as to encourage the family to make 

it a prominent feature of the meal. 

PETS ON THE FARM 

All young persons on the farm can do much towards making the 
animal life more comfortable. We shall be glad to hear about your 

pets and the ways in which you care for them. Young persons are 

sometimes unkind to their pets without intending to be. We hope 

you will think about this and remember that very often our pets depend 
on us for their health and happiness. 

“Oh, there is need that on more hearts should fall 

A spirit that can sympathize with all.” 
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NATURE-STUDY AGRICULTURE. 

ga) LiE New York State College of Agriculture at Cor- 
nell University is sending out suggestive les- 

sons in Nature-Study Agriculture for use in 
the public schools. It is hoped that these les- 

sons will help the children of New York State 
“to love the country better and be content to 

dwell therein.” Each teacher in New York is 

entitled to these lessons free of charge. Each 

pupil should know of the information that 

the College is sending out for his benefit, even if regular lessons are 

not conducted along these lines in the schoolroom. 

During the coming year the Cornell Rural School Leaflet will give 
subject matter for the benefit of teachers who are basing their Nature- 
Study work on the new syllabus for Nature-Study. Certain subjects 
are given in the new syllabus for each year so that the work will not be 
repeated in the different grades. The Rural School Leaflet will take 

the subjects suggeSted for the current year, and give sufficient subject 

matter to enable the teacher to conduct the work. In addition to the 

lessons necessary to meet the requirements of the syllabus, special lessons 

in elementary agriculture will be given for the benefit of teachers in 

rural schools who wish to give the pupils some practical work in agri- 

culture. There will be suggestions along the lines of domestic science 

and manual training. Special lessons on gardens for school and home 

will be outlined. 

We want to know what the pupils are doing in Nature-Study Agri- 
culture and shall ask, therefore, that the teacher encourage them to 

write to us once a month, as formerly. We shall give a picture to every 

child that writes three letters during the year to the College, the letter 
{r111] 
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to relate to some subject in the Rural School Leaflet or Supplement or 

the Home Nature-Study Course. Mr. M. P. Jones will send a monthly 

letter to the children that will help to keep them interested in the work, 

and in which he will be able to make many practical suggestions. Mr. 

Jones will also have charge of the Boys and Girls’ Agricultural Clubs 

which will be organized later in the year. The children should be en- 
couraged to write to Mr. Jones as they would write to someone whom 

they know personally. 

We have a large correspondence from the children and want to keep 

the work organized in a way to make it of the greatest value to the chil- 

dren and the least expense to the College. It will help us very much, 

therefore, if the teachers and children who have special questions to ask 

will address their letters to the Rural School Leaflet Question Box, 

College of Agriculture, Ithaca, N. Y. We will then be able to give our 

first attention to the correspondence that requires more immediate 

answers. We want the children to feel that we care for letters in which 

they tell us what they are doing and something about the subjects in 
which they are interested, as well as for letters in which there are ques- 
tions. We want them to feel that we are glad to have them make all 
necessary inquiries. It would be well for the teacher to caution the 

children in regard to asking us questions which can be answered by their 

teachers and parents. 
We wish there might be an association formed in each county for the 

benefit of teachers who would like to increase their knowledge of Nature- 

Study Agriculture. Such an organization, numbering about fifty per- 

sons, was formed last year at the Institute held at Clinton under the 

direction of Conductor Philip Hull. The president made a map of the 

section of country in which the schools were located and stated some 

of the needs of the district. The fact that the teachers were organized 

and, therefore, easier to reach, helped us to get information to them 

directly and to give them much more help than we could give 

some of the other teachers of the State. If there could be such organiza- 

tions started at the Institutes throughout New York State, we would be 
very glad to keep records of them at the State College and to send extra 

helps from time to time to the members. 

All teachers should at once fill out the blanks on the following pages 

and return the list to us. The first Leaflets for teachers and children 

will be sent in October. : 
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NOTICE 

If you wish to receive the Leaflets 

Fill out and return this page to 

ALICE G. McCLosKEy, 

Cornell Rural School Leaflet, 
Ithaca, Ne Y: 
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